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PABOYAS TIPOI'PAMMA
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Juist obydaromuxcs 10-11 kinaccos




HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XuMHH Ha YPOBHE CpEHEro 00IIero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccutickoii denepamumy,
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUS (eaepaabHON 00pa30BaTebHON MPOTPaAMMBbI CPETHETO
obuiero oopaszosanus (POII COO), npencraBieHHbIX B DeepaibHOM roCy1apCTBEHHOM
obpazoBarensHOoM cTangapte COO, ¢ yuérom KoHnenuu npemnogaBanust yaeOGHOTO peaMera
«Xumusi» B 00pa3oBaTenbHbIX opranm3anusax Poccuiickoii @enepanuu, peain3yonmx
OCHOBHbIE 00pa30BaTeNbHbBIE MPOTPAMMbl, 1 OCHOBHBIX MOI0XKEHUH «CTpaTeruu pa3BUTHS
Bocniutanus B Poccuiickoit @eneparnuu Ha iepuon a0 2025 roga» (Pacropsokenue
ITpaButensctBa PD ot 29.05. 2015 Ne 996 - p.)

OcHOBY IOJIXO/JI0B K pa3pab0OTKe MPOrpaMMBbI 110 XUMUU, K OTIpeAeNICHUI0 0011ell cTpaTeruu
00y4deHus1, BOCIIUTAHUS U Pa3BUTHS 00YUaIOIIUXCS CPECTBAMH Y4eOHOT0 npeamera « XUMUS»
st 10—11 ximaccoB Ha 6a30BOM YPOBHE COCTaBHIIM KOHIENTYyanbHbIe nojioxkeHuss @I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJIeH, COAepkKaHUsl, pe3yIbTaTOB 00y4YeHHs U TPeOOBaHUI K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

B cooTBeTcTBUU C TaHHBIMHU MOJIOKEHUSIMHU MTPOrpaMMa 1o XUMHH (0a30BbI yPOBEHb) Ha
YPOBHE CpeHero 001ero 0opa3oBaHus:

® YCTaHaBJIMBACT 00s3aTeNIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEP )KaHHE, ONIPEACIIIET
KOJINYECTBEHHBIE M KAYECTBEHHBIE €0 XapaKTEPUCTHKH HA KAKOM dTarle H3y4CHHUs
npeaMeTa, MPelyCMaTPUBACT MPUHIIUIIBI CTPYKTYPHPOBAHUS COACPIKAHUS U
pacripeielieHus ero 1o KjlaccaM, OCHOBHBIM pa3JieiaM U TeMaM Kypca; DenepaibHas
pabouas nporpamma | Xumus. 10—-11 kmaccel (6a30BbIii ypOBEHB)

e aéT MpUMEpPHOE pacIpe/esieHNue YIeOHbIX YaCcOB 110 TEMAaTHYECKUM pa3zesiam,
pPEKOMEH/1yeT MPUMEPHYIO NMOCIIE0BATEIbHOCTh U3yUEeHUs OTJENBHBIX TEM Kypca ¢
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, IOTUKU Y4eOHOro mpoliecca,
BO3PACTHBIX 0coOeHHocTell oOydatonuxcst 10—11 knaccoB; 1aéT METOAMUYECKYIO
MHTEpIpeTaLHIO [eNiel U3y4YeHus NpeaMeTa Ha YPOBHE COBPEMEHHBIX PHOPUTETOB B
CUCTEME Cpe/IHEro o01ero oopa3oBaHumsl, COAEPKATEIbHON XapaKTEPUCTUKHI
TUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS OCHOBHON 00pa30BaTeIbHON MPOTPaMMBbI
cpeaHero o0miero o0pa3oBaHus (JMYHOCTHBIX, METAIIPEIMETHBIX, IPEIMETHBIX ),
OCHOBHBIX BHJIOB y4eOHO-TTO3HABATEIHHOH EATETHHOCTH 00YUaIOMIEToCs TI0 OCBOCHHUIO
conepkanus mpeameta. [1o Bcem Ha3BaHHBIM MO3UIUSAM B IPOrpaMMe 0 XUMHUH
co0uTr0JIeHa MPEEMCTBEHHOCTD ¢ (esiepaabHOoi paboydeil mporpaMMoil OCHOBHOTO OOIIEro
oOpa3zoBanus o xumuu (ans 8—9 kiraccoB 00pa3oBaTeNbHBIX OPTaHU3alNN, 6a30BbIT
YPOBEHb).

XuMuyeckoe 00pazoBaHuUE, MOTYIaeMO€E BBIMTYCKHUKaMH 00111e00pa30BaTeIbHOM
OpTaHM3aINH, SBIIIETCS HEOTHEMIIEMOI YacThIO0 X 00pa30BaHHOCTH. OHO CITYXKHUT
3aBEepUIAIOIINM STANlOM pPeai3allii Ha COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, MPUCYIIHNX [IETOCTHOW CUCTEME XUMUYECKOT0 00pa3oBaHus. DTU IEHHOCTH
KaCaroTCs TTIO3HAHUSI 3aKOHOB TIPUPOIBI, (DOPMUPOBAHKSI MUPOBO33PEHUS U OOIIEH KYJIbTYPHI
YeJIoBeKa, a TAK)KE IKOJIOrMUeCKd 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U
npupoHOii cpese. Peanusyercs xumuueckoe oOpa3oBaHue 00ydaroUXcsi HA YpOBHE CPEIHETO



o01rero o0pa3oBaHus CPeACTBAMHU yUeOHOTO IpeIMeTa « XUMHUS», COJIepKaHUE U TIOCTPOCHUE
KOTOPOT'O OIpe/ieNiCHbl B IPOTrpaMMe 110 XUMHH € YIETOM CIEIU(PUKI HAYKH XUMHH, €€
3HAYCHUS B TIO3HAHUH MIPUPOJIBI M B MATEPUAIbHON )KU3HH OOIIECTBA, a TAKXKE C YIETOM O0IINX
1eNiel ¥ MPUHITUIIOB, XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO OOIIETO
oOpasoBanus B Poccuiickoit @enepauuu. Tak, Hanpumep, pu GOPMUPOBAHUH COJICPIKAHUS
npeaMeTa «XUMUs» YUTCHbI CIISAYIONIUE OJI0KEHUs O crienupuKe U 3HaYeHUH HAyKH XUMUU.

XuMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHOMN
IUBUJIM3AIUH, B CO3JJaHIUH HOBOI 0a3bl MaTepuasibHOM KyabTyphl. OHA BHOCUT CBOM BKJIAJ B
dbopMupOBaHUE PALIMOHAIIBHOTO HAYYHOT'O MBIIUICHHUS, B CO3J[aHHE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy»XarollleM MUpe KaK O eJUHCTBE MPUPOIbI U YeIOBEKa, KOTOpoe POpMHUpPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEro MUPA, OCO3ZHAHUS B3aMOCBS3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHo B3auMOAEHUCTBYS C IPYTUMH €CTECTBEHHBIMHM HayKaMu, XUMUS CTajia
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpPbI, HEOOXOIUMBIM YCIIOBUEM YCIIEUTHOTO TPYZAa U
YKU3HU KaXA0ro wieHa obmectBa. CoBpeMEHHAsi XUMUS KaK HayKa cO3UJIaTelIbHas, KaK HayKa
BBICOKHMX TEXHOJIOTHI HAIpaBJieHA HA PEIICHUE TII00aTBHBIX MPOOJIEM YCTOWYHUBOTO PA3BUTHS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKON, MTUIIEBOM, IKOJIOTMUECKOM 0€30IMacCHOCTH U
oxpanbl 3710poBbsi. DenepanbHas padoyas nporpamma | Xumus. 10—11 kimacesl (0a30BbIi
YPOBEHB)

B cootBercTBHYM ¢ OOIIMMHU LIEASIMHU U IPUHIMIIAMH CPEHEr0 00LIETo 00pa30BaHus
conepkanue npeamera «Xumus» (10—11 knaccsl, 0a30BbIil YpOBEHb N3YUYEHUSI) OPUEHTHUPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYIbTYPHYIO TOATOTOBKY 00y4YarOLINXCsl, HEOOXOAUMYIO UM JIJIst
BbIPa0OTKH MUPOBO33PEHYECKHX OPHUEHTUPOB, YCIIELUIHOTO BKIFOUEHHS B KH3Hb COLIMYMA,
IPOI0JDKEHUs 00pa30BaHUs B pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnstomuMu npeaMeTa « XUMUs» SBISIOTCS 0a30Bble Kypehl — «OpraHuyeckast
XUMHUS» U «O0Ias ¥ HeOpraHu4eckass XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOI HayKH: CUCTEMa 3HAHU 110 HEOPTaHUYECKON XUMHUH (C BKIIIOYEHHUEM
3HaHUH U3 001Iel XMMUN) U opraHndeckoi xumuu. GopMUpoOBaHKE JaHHOW CHCTEMbI 3HAHU I
IIPU U3YYEHHUH NpeIMeTa 00eCeunBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOI000pasusl
BEIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB ¥ TEOPUN XUMUH.

CtpykTypa coaepkanusi KypcoB — «Oprannyeckast Xumusi» 1 «O011as 1 Heopranudeckas
XUMHUSD» CHOPMHUPOBAHA B MPOTPaMMeE 110 XMMUHU HAa OCHOBE CUCTEMHOTO MOX0/1a K U3yYEHUIO
y4eOHOro MaTepuaia u 00yclIOBIeHAa UCTOPUUECKH 0OOCHOBAHHBIM PAa3BUTHEM 3HAHH HA
onpeAeNEHHbIX TEOPETHUYECKUX YPOBHSAX. Tak, B Kypce OpraHM4eCKONM XMMHUH BEUIECTBA
paccMaTpUBAKOTCS Ha YPOBHE KJIACCUYECKON TEOPUU CTPOECHUSI OPraHUYECKUX COCTUHEHUM, a
TAKX€ Ha YPOBHE CTEPEOXUMHUUECKUX U ANEKTPOHHBIX MPEACTABICHUIN O CTPOEHUH BELIECTB.
Caenenus 00 3ydaeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIIIEBOIOPOIOB J0
CJIOHBIX OMOJIOTUYECKH aKTUBHBIX COSMHEHHH. B Kypce opraHndeckoil XuMHUH MOTY4ar0T
pa3Butre chOpMUPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs IEPBOHAYAIBLHEIE
MPEJICTABICHUS O XUMUYECKON CBS3H, KIIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEIIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.



[Ton HOBBIM yTJIOM 3peHUs B IpeaMeTe «XUMusi» 6a30BOr0 YpOBHS paccMaTpUBAETCs
M3YYCHHBIN Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus TEOPETUISCKUI MaTeprall U
(haKkTOJIOTHUECKHE CBEACHHSI O BEIIECTBAX M XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0m1as 1 HeopraHMYeCcKast XUMUSD 00YJaIOIIUMCS MTPEIOCTABISICTCS BOZMOXHOCTh OCO3HATh
3HAYCHHE MEPUOJUUECKOT0 3aKOHA C 00IETEOPETHUECKUX U METO0JIOTMUECKHUX MTO3UIIHH,
r1y0’ke MOHATh UCTOPUYECKOe U3MeHeHne (QyHKIIMI 3TOro 3aKkoHa — OT 00001IaroIei 10
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cuctema 3HaHMI 0 BaKHEHIIINX BEIIECTBAX, UX COCTaBe, CTPOSHUU, CBOMCTBAX U
MPUMEHEHHUH, a TAK)KE 0 XUMUYECKHUX PEAKIHIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomnonHsercs B kypcax 10 u 11 ki1accoB a5ieMeHTaMu COIEPIKaHUSL, UMEIOLTUMU
KYJIbTYPOJIOTHYECKHUIA U IPUKIIATHON XapaKkTep. DTH 3HAHUS CIIOCOOCTBYIOT IIOHUMAHUIO
B3aMMOCBS3M XUMUU C IPYTMMH HayKaMu, paCKpbIBalOT €€ pojib B MO3HABATEILHOM U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKA, CIIOCOOCTBYIOT BOCIUTAHUIO YBAKEHUS K IPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U IPAKTUUECKUX IPUIIOKEHUN XUMUU, [IOMOTAIOT BBITYCKHUKY
OpUeHTHpOBaThCs B o0miecTBeHHO Denepanbhas padodas nmporpamma | Xummus. 10—11 kmaccsr
(6a30BBIi YPOBEHB) U JUYHOCTHO 3HAYMMBIX MPOOJIEMaxX, CBA3AHHBIX C XUMHUEH, KpUTHUECKU
OCMBICJIUBATh HH()OPMALIMIO U IPUMEHSTH €€ AJIs MOTOJIHeHHSI 3HAHUM, PeLICHUS
MHTEJJIEKTYaJbHBIX U KCIIEPUMEHTAIIBHBIX UCCIIEIOBATEIbCKUX 33/1a4. B nienom copepxanue
yueOHOro npeaMera «XUMHUS» TaHHOTO YPOBHS U3YUCHHsI OPHEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00y4aroInXCcsi MUPOBO33PEHUYECKOI OCHOBBI 11 MOHUMaHUS (PUiocohCKuX Uaeh, TaKuX Kak:
MaTepuaIbHOE €AMHCTBO HEOPIAaHUYECKOTO U OPraHUYECKOro MUpa, 00yCIIOBJIEHHOCTh CBOMCTB
BELIECTB UX COCTAaBOM U CTPOEHHUEM, I03HABAEMOCTb NPUPOHBIX SIBICHUN MYTEM 3KCIIEPUMEHTA
U pPELICHUs IPOTUBOPEUNH MEX/1y HOBBIMH (PAKTaMHU U TEOPETUUECKUMU MPEATNOCHUIKAMU,
OCO3HAHHE POJIM XHUMUH B PEIICHUH YKOJIOTUIECKHUX MPOOIIEM, a TaKKe MpobdIeM cOepekeHus
SHEPreTUYECKUX PECYPCOB, ChIPbsI, CO3JaHHs HOBBIX TEXHOJIOTHI U MaTEpUATIOB.

B mnane penreHus 3a1a4 BOCIIUTAHUS, PA3BUTHS U COUATH3AINHN 00YIArOIIHXCS
MPUHSITHIE POTPAMMON IO XUMHH ITOAXO/IBI K ONPEICTICHUIO COJCPKAHUSI U TIOCTPOCHUS
npeaMeTa mpeaycMaTpUBaOT (OPMUPOBAHNE YHUBEPCAIBHBIX YU€OHBIX NEHCTBUN, HMEIOIIUX
0a30Boe 3HAUEHUE ISl PA3TUYHBIX BUJIOB JACATEIHHOCTHU: PEIICHHS MPoOIeM, MOUCKa, aHaTu3a U
00paboTku nHGOpMaIUU, HEOOXOAUMBIX I TPUOOPETEHUS OIbITa MPAKTUIECKON U
HCCIIEN0BATENLCKOM IeITEILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHUU.

B npaktuke npenogaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOT'O 00IIlero 00pa3oBaHMs Tak U
Ha YpOBHE CpeHero oouiero o0pa3oBaHus, P ONPEAETICHUN COAeP KaTEIbHOM
XapaKTEPUCTUKHU LIEeIIEH U3YYCHUS IIPEAMETA HAIPABICHUEM IIEPBOCTEIIEHHON 3HAYUMOCTH
TpaZULMOHHO NpU3HaéTCa (hOpMHUpPOBaHHE OCHOB XMMUYECKON HAyKH Kak o01acTu
COBPEMEHHOTO €CTECTBO3HAHMSI, IPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA U KaK OJHOTO U3
KOMITOHEHTOB MUPOBOU KyJIbTypbl. C METOANYECKON TOYKH 3pEHHS TAKOM MOJIXO0.T K
ONPENIETCHUIO LIeJIEH N3YUEHUS IIPEAMETA SBIISIETCS BIIOJIHE OIPABJAHHBIM.

CoracHo HaHHOﬁ TOYKE 3pCHUA TJIaBHBIMU LCIIAMU U3YYCHHUA IPEAMETA «XuMHs» Ha
6a3zoBoM ypoBHe (10-11 ki1.) ssBISIFOTCSL:

L4 (I)OpMI/IpOBaHI/IC CHCTEMBI XMMHYSCKHNX 3HAaHUH KaK Ba)KHEUIIICH COCTaBIAIOIICH
CCTCCTBCHHO-H&y‘-IHOfI KapTUHBI MUpa, B OCHOBC KOTOpOﬁ JICXKAT KJIHOYCBBIC IOHATHA,



dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE U
MOHMMAaHUE CYITHOCTU JOCTYIHBIX 0000IIEHNH MUPOBO33PEHUYECKOTO XapakKkTepa,
03HAKOMJICHHE C UCTOPHUEH UX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHUE U pa3BUTHE MPEICTABICHUNA O HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX PEAKIIHiA, HEOOXOJUMBIX JIJIsl MPUOOPETCHHS] YMEHHU OPHUEHTUPOBATHCS B
MUpE BEIIECTB U XUMUYECKHUX SIBJICHUHN, UMEIOIUX MECTO B MPUPOJIE, B TPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHUI U CIIOCOOOB ACSITEILHOCTH, CBA3aHHBIX C HAOIIOJCHHEM U
00BSICHEHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM MTPABIII O€301IaCHOTO
oOpaleHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum coneprkaTesibHas XapaKTepUCTHKA LieJIed U 3a/1a4 U3y4eHus IIpeaMeTa B
porpaMMe Mo XMMUHU YTOYHEHA M CKOPPEKTHPOBaHa B cOOTBETCTBUU DenepanbHas pabodas
nporpamma | Xumus. 10—11 xnaccer (0a30BbIi ypOBeHB) 7 ¢ HOBBIMH IIPHOPUTETAMHU B CHCTEME
cpeanero obmiero oopazoBanus. CeroHs B MPEroiaBaHIK XUMHUHU B OOJIBIIEH CTETIEHU OTAAETCS
HPEANOYTEHUE TPAKTUUECKONH KOMIIOHEHTE CO/IEPKaHUs 00y4eHUs, OpUEHTUPOBAHHON Ha
HOJTrOTOBKY BBIIYCKHHKA OIOII€00pa30BaTeIbHON OpraHU3aliy, BIaJIeroIero He Habopom
3HaHWH, a QYHKIHMOHAIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHUSMHU aKTUBHOT'O
HOJIy4YEeHHUsl 3HAaHUM U MPUMEHEHUS UX B PEIbHOM KU3HU Ul PELICHUs IPAaKTUYECKUX 3a/1ay.

B sToli cBsA3M IIpU U3YYCHUU IIPECIMETA «XHUMU AOMUHHPYIOIICC 3HAUCHUC
an/I06peTa10T TakuC OCJIN U 3aJa4M, KaK:

aaarTanusa 06yqa10u1nxc;1 K YCJIOBHUAM JUHAMUYHO Pa3BHUBAKOIICTOCA MHPA, q)OpMI/IpOBaHI/IC
HHTCJUICKTYAJIbHO paSBHTOﬁ JIMYHOCTH, TOTOBOH K CaMOO6paSOBaHI/IIO, COTPYAHUYCCTBY,
CaMOCTOATCIIBHOMY IIPUHATUIO I'PAMOTHBIX pemeHHﬁ B KOHKPCTHBIX JXU3HCHHbBIX CUTYyaAllUAX,
CBsA3aHHBIX C BCHICCTBAMU U UX IIPUMCHCHUCM

e (QopmupoBaHue y 00yyarouxcs KIIFOUEBbIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIHI),
MMEIOLINX YHUBEpPCAIbHOE 3HAYEHHE IS Pa3IMYHbIX BUJOB JEATEIbHOCTH: PEIICHUS
npo6ieM, IoUCKa, aHanu3a u 00paboTKU MH(POPMAITUHN, HEOOXOAUMBIX JUIS
nproOpeTeHNs ONbITa IEITETbHOCTH, KOTOPasi 3aHUMAET BaXKHOE MECTO B IO3HAHUU
XUMHH, a TAaKXKe /U1 OLIEHKHU C MO3ULMIA HKOJIOTHUECKON O€30IaCHOCTH XapaKkTepa
BJIMSIHUS BEIIECTB U XMMUYECKUX MPOLIECCOB Ha OPraHMU3M YeJIOBEKA U MPUPOIHYIO
cpeay;

® pa3BUTHE NIO3HABATEIIbHBIX MHTEPECOB, HHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00yYaroImuxcst: CHoCOOHOCTH CAMOCTOSITEILHO MPUOOPETaTh HOBBIE 3HAHMS 10 XMMUU B
COOTBETCTBUHM C )KM3HEHHBIMU MOTPEOHOCTSIMHU, HCIIOJIb30BaTh COBPEMEHHBIE
MH(OpPMaLIMOHHBIE TEXHOJIOTUH JJIs TOMCKA U aHaIM3a y4eOHOM U Hay4yHONOMYyIspHOU
UHPOPMAIINN XUMHYECKOTO COJICPKAHMS;

e (opMupoBaHME U pPa3BUTHE Y 00YYAIOIIMXCS ACCOIIMATUBHOTO M JIOTHYECKOTO
MBILIEHHSI, HAOII0AAaTeIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPble 0COOEHHO
HEOOXO/MMBI, B YaCTHOCTH, TIPH IITAHUPOBAHUH M IPOBEICHUN XUMHUYECKOTO
JKCIIEPUMEHTA;

e BoOCNUTaHHE y 00yUaromMXcs yOexKIEHHOCTH B TYMaHHUCTUYECKOI HallPaBI€HHOCTH
XUMUH, €€ BaXKHOU POJIM B PEIIEHUH TTT00aIbHBIX MPOOJIeM parioHaIbHOTO
MIPUPOIONIOIB30BAHUS, IOMOJIHEHUS DHEPTE€TUYECKUX PECYPCOB U COXPAHEHHUS



MPUPOIHOTO PaBHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpEKHOT0 OTHOILIEHUS K
NPUPOJIC U CBOEMY 3[I0POBBIO, A TAK)KE MPUOOPETEHHS ONBITA UCTIOIb30BAHUS
IIOJIyYEHHBIX 3HaHUH JJI IPUHATHSA IPaMOTHBIX PEILICHUIN B CUTYalUsX, CBA3aHHBIX C
XUMHUYECKHMH SIBJICHUSMHU.

enu u 3a1aun u3ydeHus npeamera «XUMHUsD TOTYyYUIH TOAPOOHYI0 METOANYECKYIO
MHTEpIpeTanmio B pasaene «llnanupyemsie pe3ysbTaTsl OCBOCHMS IIPOIPAMMBI 110 XUMHUU,
Osarogaps yemy o0ecre4eHo 4€TKOE IPECTaBIECHNUE O TOM, KaKUe 3HAaHUS U YMEHUS UMEIOT
IIPSIMOE OTHOILCHUE K PeAIN3allii KOHKPETHOH LIEIIN.

OenepanbHas pabodas nporpamma | Xumus. 10—11 kmaccer (6a30BbIii ypoBeHb) 8 B
yueOHOM IIJIaHE CPEeTHEro 00IIero o0pa3oBaHmsl MpeaAMeT «XUMHs» 0a30BOTO YPOBHS BXOJIUT B
COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-HAYYHBIE TPEIMETHD.

OO61ee yncIo YacoB, PEKOMEHAOBAHHBIX I U3ydyeHust XxuMun — 68 yacos: B 10 kitacce —
34 yaca (1 gac B Henemo), B 11 kitacce — 34 yaca (1 gac B Henemto).

COJAEPKAHUE OBYYEHUA

10 KJIACC

OPITAHUYECKAS XUMUA
Teopernyeckne 0CHOBBI OPraHU4eCKOi XUMHH

IIpenMer opraHnyecKkol XUMuuU: €€ BO3BHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B MOJYYEHUN HOBBIX
BEILECTB U MaTepuaioB. Teopus CTpoeHus1 oprannyeckux coenunennii A. M. byrieposa, eé
OCHOBHBIE 1OJI0KeHUs. CTpyKTypHBIE (DOPMYJIIBI OPraHUYECKUX BEIIeCTB. ['omoorus,
n3omepus. XUMUYECKas CBSI3b B OPraHUYECKUX COECIUHEHUAX — OJIMHAPHBIE U KPATHBIE CBSI3HU.

[IpencraBienue o kinaccudukany opraHu4eckux BemiecTs. HomeHknarypa opraHuueckux
COEJMHEHUH (cucTeMaTHyecKas) U TPUBHAJIbHbIE Ha3BaHUsI BAKHEHUIINX MpeicTaBUTeNeH
KJIACCOB OPraHUUYECKUX BEIIECTB.

3KCH€pI/IM€HTaHBHBIC MCTOABI U3YUYCHUS BCUICCTB U UX npeBpameHI/Iﬁ: O3HaKOMIJICHHUE C
06pa3uaMH OpraHNYCeCKUX BCHICCTB U MaTCprHaIaMU Ha UX OCHOBE, MOJACIIMPOBAHUEC MOJICKYIJI
OpTraHN4Y€CKUX BCIICCTB, Ha6J'IIOI[€HI/I€ " OIIMCAaHUEC JEMOHCTPALIMOHHBIX OIIBITOB ITO
MMPEBPAIICHUIO OPIraHNYCCKUX BCIICCTB IIPHU HAI'PCBAHUN (HJIaBJ'IeHI/Ie, O6y1"J'II/IBaHI/IC )51 ropeHHe).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psia. MeTaH u 3TaH — mpocTeifiune
NpPEeJCTaBUTENN aJIKaHOB: (PU3MUYECKHE U XUMUYECKHE CBOMCTBA (PEaKLMHU 3aMELCHNS U
TOpEeHUs ), HaXOXJACHNUE B IPUPOJIE, OTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUM psiA. DTUIIEH U NIPONUJIEH — IPOCTENILINE
MPEJICTAaBUTENN ATKEHOB: (PU3NYECKHEe U XMMUYECKHE CBOICTBA (peakuu THIpUpPOBaHHUs,
raJIOT€HUPOBAHMUS, THIPaTalluH, OKUCIIEHUS U MOJIMMEPHU3aLlNN ), TIOIyY€HUE U IPUMEHEHUE.

Anxanuensl: 6yraguen-1,3 u metunoyraauen-1,3: crpoeHue, BaXHEHIINE XUMUYECKUE
cBoiicTBa (peakius noaumepusanun). [lodydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.



AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHS, TOMOJIOTMUYECKHH psil. ALIETHIIEH — IPOCTEHIINIA
IPEJCTaBUTEIb AIKMHOB: COCTaB, CTPOEHUE, (PU3NYECKHE U XUMUUECKUE CBOMCTBA (peaKkIu
TUIPUPOBAHUS, TaJJIOTEHUPOBAHUS, TUAPATALMN, TOPEHUS ), [TOJIyUEHUE U IPUMEHEHHE.

Apensl. bensoun: coctas, crpoeHue, GU3NIECKUE M XUMUYECKIE CBOMCTBA (peaKiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), [IOJIy4€HUE U IpUMeHeHue. Tonyon: cocmas, cmpoenue,
Quzuueckue u xumuyecKue cOUCMEa (PeaxKyu 2ai02eHUpOBaAnUs U HUMPOBAHUS), NOTYYEHUe U
npumerenue. TOKCUYHOCTb apeHOB. [ 'eHeTHnuecKast CBsI3b MEX]y YIIIEBOAOPOIaMHU,
MIPUHAISKALMMHI K pa3IMYHBIM KJlaccaMm.

[IpupomHbIe NCTOYHUKY yriIeBo10poaoB. [Ipupoansii ra3 u nomyTHble HeTIHbIE Ta3bl. HedTsh
u e€ npoucxoxaenue. CriocoOs! mepepaboTku He()TH: IEPETOHKA, KPEKHHT (TEPMUYECKUH,
KaTaJIMTUIECKUii), muponu3. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroib ¥ MPOAYKTHI €ro nepepaboTKu.

DKCIEepUMEHTAIbHbBIE METO/IbI U3YUEHHUS BEIIECTB U UX MPEBPAIICHUI: 03HAKOMJICHUE C
oOpa3iamu 1acTMacc, KaydykoB U pe3uHbl, kKoyekiuuu «Hedte» u «Yronb», MogenupoBanue
MOJIEKYJI YTIIEBOJOPO/IOB U TaJOr€HONPOU3BOIHBIX, IIPOBEICHHE IPAKTUYECKON PabOTHI:
MOJTyYeHHUE ITUJICHA U U3YYE€HUE €ro CBOMCTB.

PacuérHbie 3aga4u.

Boruncnenus no ypaBHEHUIO XUMHUECKOHN peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIIECTBA UJIM MPOJYKTA PEAKLMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXO/HBIX BEILECTB WM IIPOJYKTOB PEAKIIUN).

Kucaopoacoaep:kamme oprannyeckne coexnHeHnst

[IpenenbHBIE OJTHOATOMHBIE COUPTHI. METaHOM U 3TAHOJ: CTpOeHHE, (PU3HUECKUE U XUMUYECKUE
CBOMCTBA (peakiuy ¢ aKTUBHBIMH METAJIJIAMH, TAJIOT€HOBOIOPOJIaMH, TOPEHUE), TPUMEHEHHE.
Boxopoansie cBsA3u MeXy MOJIEKYJIaMU CIIUPTOB. J[eMCTBHE METAHOA U ATaHOJIa HA OPTaHU3M
YEJI0BEeKa.

MHoroaToMHEIE CIINPTHI. OTHJICHTIINKOJIb U TIIMOCPHUH: CTPOCHUC, (I)I/ISI/I‘ICCKI/IG Hn XUMHNYCCKHEC
CBOMCTBa (B3aI/IMOI[CI\/'ICTBI/Ie CO IICJIOYHBIMU MCTAJULIaMU, KAYCCTBCHHAA PCAKIIUA HA
MHOI'OAaTOMHBIC CHI/IpTBI). HeﬁCTBHC Ha OpraHu3M YCJIOBCKaA. HpI/IMeHeHI/IC rIMaepruHa 1
OTHUJIICHTJIMKOJIA.

@DeHOoI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U XUMUUECKHE CBOMCTBA. TOKCUYHOCTH (eHoIIa.
[Tpumenenue peHomna.

Anbneruipl U kemornsi. DopMabIerul, aleTaibIeTH/I: CTPOCHUE, PU3NUECKHE U XUMUUYECKHE
CBOICTBa (peakIui OKUCICHHUS U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKIIUN), TOJIy4eHUE U
MIpUMEHEHHE.

OaHOOCHOBHBIE NpeieNibHbIE KApOOHOBBIE KUCIOTh. MypaBbUHAsI U YKCYCHAs KHUCIIOTHI:
cTpoeHue, (pu3ndeckne 1 XMMUYECKHEe CBOMCTBA (CBOMCTBA, 00IIUE 7S Kacca KHCIOT, PeaKIlus
sTepu(UKALNN), TTOTydeHUE U TpuMeHeHne. CTeapruHOBas U OJIEMHOBAsI KHCIOTHI KaK
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MbIjla KaK COJU BBICHINX KAPOOHOBBIX KUCIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnoxHnble 3(hupbl KaKk TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MIponn3 cioxHbIX 3GupoB. XKupsl.
I'mpponus xupos. [Ipumenenne xupos. buosornueckas posib )KUPOB.

YrneBonpl: cocTaB, KiacCU(pUKaIUs yriaeBOA0B (MOHO-, TU- U TIoJMcaxapubl). [mroko3a —
NPOCTEUIINKA MOHOCAaXapH/a: 0COOEHHOCTH CTPOEHHS MOJIEKYIIbI, PU3UUECKUE U XUMUYECKHE
cBoiicTBa (B3aumozeiicTsue ¢ runpokcuaom menu(ll), okucneHrne aMMradyHbIM pacTBOPOM



okcupa cepedpa(l), BocctaHoBneHUE, OPOKEHHE TIIFOKO3bI), HAXOXKIECHUE B IPUPOJIE,
pUMeHeHue, ouonorunyeckas poib. @otocunte3. OpykTo3a Kak U30Mep IIFOKO3BI.

Kpaxmai u nemitosno3a kak npupoHble nonumMepsl. CTpoeHre KpaxMaa U LEeUII0I03bl.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaYeCTBEHHAs PEAKLUs C UOA0M).

DKCrepuMEHTAIbHBIE METO/IbI H3YUEHUS BEIIECTB U UX MPEBPALLECHUI: POBEICHNUE,
HAOJI0/ICHUE ¥ ONTUCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHUE CIIUPTOB, KAYECTBCHHBIE
peaKuu OJHOATOMHBIX CIUPTOB (OKHUCIIeHUe 3TaHoa okcuaoM meau(ll)), MHOroaToMHbIX
CIUpPTOB (B3auMojieiicTBUE niiepuna ¢ ruapokcuom meau(ll)), anpaerunon (okuciaeHue
aMMHa4YHBIM pacTBopoM okcuza cepedpa(l) u ruppoxcuaom meau(Il), B3aumopeiicTeue
Kpaxmaja ¢ UOJIOM), TPOBEJACHUE MPAKTUUECKOIN pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

PacuéTHble 3agaun.

Brruucnenus mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00b&éMa, KOIMYeCTBAa HCXOTHOTO
BEIIIECTBA UJIM NPOJYKTA PEAKLUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJAHOTO U3
MCXOJIHBIX BEILECTB WM IIPOJYKTOB PEAKIIUN).

A3oTcozepikalie OpraHn4eckie CoeIMHEHNUS.

AMHMHOKHUCIIOTHI Kak aM(pOTEepHbIE OpraHu4ecKue coenuHeHus. Ou3ndyeckue 1 XUMUIECKHe
CBOMCTBAa aMMHOKHCJIOT (Ha MpUMepe TIIMIKMHA). bruojornyeckoe 3HaueHne aMUHOKHCIIOT.
IlenTuner.

benku kak mpupoHbie BBICOKOMOJIEKYISIpHbIe coeinHenus. [lepBuunas, BTopu4Has u
TPETUYHAs CTPYKTypa 0eIKoB. XUMHUECKHE CBOMCTBA OCIIKOB: THIPOJIN3, ICHATYPALIHS,
KauyeCTBEHHbBIE PEeaKIMK Ha OETKU.

3KCHepI/IM€HTaHLHLIC MCTOABI U3YUYCHUS BCUICCTB U UX HpeBpaHIeHI/H\/JII Ha6JIIOI[€HI/Ie " OIIMCaHHuEC
ACMOHCTPAMOHHBIX OIIBITOB: ACHATYpalUsd 0OeIKOB IIpHU Harp€BaH1uu, IBETHBIC pCaKIIUU OEJIKOB.

BBICOKOMOHeKyJIﬂprIe COCINMHCHUA

OCHOBHBIC TTOHITUS XHMUAH BBICOKOMOJICKYJIAPHBIX COCHHH@HHﬁZ MOHOMCpP, IOJIUMED,
CTPYKTYPHOC€ 3BCHO, CTCIICHD ITOJIMMEPHU3AlINA, CPCAHAA MOJICKYJIAPpHAA Macca. OcHOBHBIC
MCTO/JIbl CHHTEC3a BBICOKOMOJICKYJISAPHBIX COCI[I/IHGHI/Iﬁ — NoJIMMEpHU3aluAa U MMOJUKOHACHCA .

3KCHepI/IM€HTaHBHBIC MCTOABI U3YUYCHUS BCUICCTB U UX npeBpameHHﬁ: O3HaKOMIJICHHUE C
O6p&3].[aMI/I MNPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAyYYKOB.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexxnpeaMeTHBIX CBA3€H MpU U3ydyeHUu opranndyeckoil xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 UCTIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHATUH, ABIISIOIIMXCSA CUCTEMHBIMU JUISI OTAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO01ure ecTecTBeHHO-HAY4YHbIE TIOHATHUS: SBIICHUE, HAYUHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJu3, CHHTE3, KIaCCU(PUKALINSI, TIEPUOAUUYHOCTD, HAOIOICHHE, U3MEPEHHE, SKCTICPUMEHT,
MO/ICJIUPOBAHUE.

®dusuka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJA, JHEPTETUUECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, GU3MUIECKUE BETUINHBI U €TUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusm, Onocgepa, oOMeH BEIIEeCTB B Opranu3mMe, pOTOCUHTE3,
OMOJIOTMYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, )KUPHI, (PEPMEHTHI).

Feorpa(bml: MHHCPAJIbIl, TOPHBIC TOPOJbI, ITOJIC3HBIC HCKOITACMBIC, TOTIJIIMBO, PECYPCHI.



TexHoJorus: NuileBbie IMPOAYKTBI, OCHOBBI paAllMOHAJIbHOI'O IMTaHUA, MOIOIIIHUEC CPCACTBA,
JICKAPCTBCHHEBIC U KOCMCTHYCCKUEC ITPEIapaThl, MaTCpUajbl U3 HCKYCCTBCHHBIX U CHHTCTHYCCKHUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHNYECKASA XUMMUSA
Teopernyeckne 0CHOBBI XMMHHU

XUMHUYECKUH dJIeMEeHT. ATOM. SIIpo aTroma, M30TOMbl. DJIEKTpOHHAsT 000109Ka. DHEPreTHUCCKUE
YPOBHH, OJIyPOBHH. ATOMHBIE OpOHTaINH, S-, P-, d- 21eMeHThl. OCOOCHHOCTH pacipeaeICHuUs
3JIEKTPOHOB 110 OPOUTAJISIM B aTOMaX 3JIEMEHTOB NEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS
KOH(HUTypamus aTOMOB.

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema XumMu4eckux 3ieMeHToB 1. 1. Menneneesa.
CBs3p epuoanYecKkoro 3akoHa u I[lepuonndeckoil cuctemMsl XUMHUECKUX 31eMeHTOB 1. .
MeHieneeBa ¢ COBpEMEHHOM TE€OpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEILECTB 10 IPYIIaM U
nepuoaaM. 3HaueHUe MEepUOINYECKOro 3aKOHa B Pa3BUTHUU HAYKH.

CtpoeHue BeliecTBa. XuMudeckas CBsi3b. Buipl XuMu4eckoi cBs3H (KOBaJCHTHAS HETIOJSIpHAS
U TIOJISIpHASL, MOHHAS, METAIUTNYeCKast). MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHON XMMHUYECKOM
cBs3M (OOMEHHBIN U JOHOPHO-aKIEeNTOPHBIN). BogoponHas cBs3b. BaneHTHOCTS.
DNeKTpOoOTpULIaTeTbHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BeniectBa MONEKyYISIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BelleCcTBa. TUIBI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCMMOCTb CBOMCTBA BEIECTB OT THIA
KPUCTAJUIMYECKOU PEIETKH.

[ToHsiTHE O MUCTIEPCHBIX cHcTeMaxX. MICTHHHBIC M KOJIOUIHBIE pacTBOpbl. MaccoBast 1071
BEILIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coeiMHeHnid. HoMeHkiaTypa HeopraHn4eckux BEIECTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILIECTB, IPUHAMIECKAIIUX K PA3JIMUHBIM KIIACCaM.

Xumunueckas peakuus. Kiaccupukanys XMMHUECKUX peakliuii B HEOPraHUYECKOMN U
OpPraHMYECKON XUMUHU. 3aKOH COXPAHEHUS MAcCChl BELIECTB, 3aKOH COXPAHEHUS U NIPEBPALLECHUS
OHEPTUH IIPU XUMUYECKUX PEAKIUIX.

CxopocTb peakiuy, €€ 3aBUCUMOCTb OT pa3JInYHbIX GakTopoB. OOpaTUMble peakluu.
XuMuyeckoe paBHOBecHe. DaKTOPBI, BAUSIOLIME HA COCTOSTHUE XUMUYECKOTO PAaBHOBECHS.
ITpunnun Jle Hlarense.

DnekTponauTrueckas auccoruanus. CunbHble U ciaadbie 3JeKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCIas, HEUTpabHas, IIeT0YHAasl.

OKuCINTEIIFHO-BOCCTAHOBUTEIIBHEIC pPCaKkuu.

DKCTepUMEHTAIBHBIE METOIbI U3YUEHUS BEIIECTB U UX MPEBPAIICHUI: TeMOHCTpaIUs TabIuI]
«ITepnognueckas cucrema xumudeckux 3yemeHToB /1. 1. MenneneeBay, nuzydeHue Moaenen
KPUCTAITMYECKHUX PEHIETOK, HAOI0ICHUE U OMTUCAaHKE IEMOHCTPAIIMOHHBIX U TA00OPATOPHBIX
OTIBITOB (pa3iI0kKeHHe NMePOKCHIa BOJAOPOa B IPUCYTCTBUHU KaTalu3aTopa, ONpeesIeHue CPeIbl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATLHOTO HHIUKATOPA, peaKIIMd HOHHOTO 00MEHa),
IIPOBEJICHUE NMpaKTUYecKol paboThl «BirsHue pa3nuuHbIX (AaKTOPOB HA CKOPOCTh XMMHUECKOH
peaKLmn.



PacuérHbie 3agaun.

Pacuérbl 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUNA, B TOM YKCIIE TEPMOXUMHUYECKUE PACUETHI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

HeopraﬂnquKaﬂ XUMHUA

Hemeramnsl. [Tonoxenne HemeTamuioB B [leproanyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB. PU3NYeCKUEe CBOWCTBA HEMETAJLIOB.
AJToTpOonUsl HEMETAUIOB (Ha MpUMEpPEe KUCIopoia, cephl, (hocdopa U yrieposa).

XHMMHYECKUE CBOWCTBA BAKHEHINIMX HEMETAIOB (TAJIOT€HOB, Cephl, a30Ta, Gocdopa, yriiepoaa u
KPEMHUS) U UX COSAMHECHUH (OKCHIOB, KUCIOPOACOACPKAIMIUX KUCIOT, BOJOPOTHBIX
COCTMHCHUH).

[IprumeHeHre BaKHEHUIIUX HEMETANIOB U X COCIMHEHUM.

Meramnsl. [Tonoxenue meramios B [lepuoandeckoit cucreMe XUMUIECKUX 31emMeHToB JI. M.
MenneneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI04EK aTOMOB MeTa/u10B. O01mue
¢uznueckue cBoiictBa MeTaysioB. CIjlaBbl METAJUIOB. DIEKTPOXUMHUUYECKUHN PsiJl HAPSKEHU N
METAJIJIOB.

XHUMHUYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPUM, KAJIWH, KaJIbIIUA, MarHUi, aJIIOMUHUH,
IIUHK, XPOM, YKEJI€30, ME/Ib) U UX COCTUHEHUM.

O6H_[I/Ie CII0COOBI MOJIYYCHUA MCTAJJIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6HTy N TCXHHKC.

DKCTepUMEHTAIbHBIE METO/IbI M3YUEHUS BEIIECTB U UX MPEBPALLICHUN: H3y4YeHNE KOJIEKIUN
«MeTautbl U CIUTaBbI», 00PA3IIOB HEMETAIUIOB, PEIICHUE SKCTICPUMEHTAIBHBIX 33]1a4,
HaOJIF0/ICHUE U ONHUCAHKE JEMOHCTPALMOHHBIX M Ja0OPaTOPHBIX OIBITOB (B3aUMOJICHCTBHE
THIPOKCHU/IA AJTIOMUHUS C PAaCTBOPAMH KUCIIOT | IIEIOYCH, KAYSCTBCHHBIC PEaKIIMK HA KATHOHBI
METaJlIOB).

PacuérHbie 3aga4u.

Pacuérbl Macchl BemiecTBa Uil 00bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY BEIECTBA, MAacce WIIN
00BEMY OZIHOTO U3 YYACTBYIOIIUX B PEAKLIMHU BEIIECTB, pPacYEThl Macchl (00bEMa, KOJINYeCTBA
BEIIECTBA) MPOAYKTOB PEAKIUH, €CJIN OJHO U3 BEUIECTB UMEET IPUMECH.

XuMHUA 1 KH3Hb

Ponb xumun B 00ecreyeHIH SKOJI0TMYeCKON, SJHEPTeTUYECKON 1 MUIIEeBON 0€30MacHOCTH,
pa3BUTHU MeIULUHBL. [[oHATHE 0 HAYYHBIX METOIaX MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKuui.

HpeI[CTaBJ'IeHI/ISI 00 O6HII/IX HAaYUYHBIX NPpUHOUIIAX TPOMBIIIIICHHOI'O ITOJTYUCHUSA BaKHEHIITNX
BCIICCTB.

Yenosek B MHPE BCHIECCTB U MATCPHUAJIIOB: BayKHEHIIIHE CTPOUTCIIbHBIC MAaTCPUAJIbI,
KOHCTPYKIIMOHHBIC MaTCPUAJIbl, KPACKH, CTCKJIO, KCPAMHKaA, MAaTCPHUAJIbI JJIA 3JICKTPOHUKH,
HaHOMATCPUAJIbl, OPTaHUYICCKHUEC U MUHCPAJIbHBIC y,[[06peHI/IH.

Xumus u 3J0POBEE YCJIOBEKA: ITPaBUJIa UCIIOJb30BaHUS JICKAPCTBCHHBIX MIPCIIapaToB, IMpaBrjia
0e30IMacHOT0 UCIIOJIb30BaHUS npemnapaTron OBITOBOM XMMUU B HOBCGI[HCBHOﬁ JKH3HH.

Me)KHpCIlMeTHBIC CBA3H.

Peanuzamus MeXIpeIMETHBIX CBA3EH MpH U3ydeHUH 001Iel U HeopraHndecko Xxumuu B 11
KJIacce OCYILIECTBISETCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK
Y IOHATUH, SIBISOIINXCS CUCTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.



OO01mure ecTeCTBeHHO-HAYYHbIC TIOHSTHS: HAy4HBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CUHTE3, KTacCHU(UKAIIHS, IEPUOJUIHOCTD, HAOIIOACHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE,
U3MEpPEHHUE, SABJICHHE.

®dusnka: MaTepusi, JHEPTUsi, Macca, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaaOaKTUBHOCTh, MOJICKYJIa, SHEPIrEeTHYECKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE
COCTOSTHUE BEIECTBA, PU3NUECKUE BEIIMYUHBI U €IMHUIIBI KX U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KocCHcTeMa, Onocdepa, MaKpo- 1 MUKPOIJIEMEHTHI, BATAMHHEI,
0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepabl, TOPHbBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOIUIUBO, PECYPCHI.

TexHoorus: XUMHYSCKas HIPOMBIINUIICHHOCTb, MCTAJLTIYPIUs, IPOU3BOACTBO CTPOUTCIIbHBIX
MaTcepHrajioB, CEIbCKOXO03IHCTBEHHOE IMPOU3BOACTBO, NMUIICBAA IMPOMBINIJICHHOCTD,
(bapMaI_ICBTI/ILIeCKaH IIPOMBIIIJIICHHOCTD, IIPOU3BOACTBO KOCMETHUYCCKUX IIPEIIapaToB,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBiauBaeT TpeOOBaHU K pe3ybTaTaM OCBOCHUS 00YYarOIUMUCS
IpOTpPaMM CPEAHEro 00IIero 00pa3oBaHusl (JIMYHOCTHBIM, METAPEIMETHBIM H ITPEIMETHBIM).
HayuHo-meTouueckoil 0CHOBOM Ui pa3pabOTKH MJIaHUPYEMBIX PE3YJIbTATOB OCBOECHUS
IPOrpaMM CPeAHEro o0IIero oopa3oBaHus ABIAETCS CUCTEMHO-IEATEIIbHOCTHBIM OAX O/,

B cooTtBeTcTBHU C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOJA0M B CTPYKTYPEC JIMYHOCTHBIX
PE3yJIbTAaTOB OCBOCHUS IIPCAMETA «XHUMHS» Ha YPOBHE CpCAHCTO 06111er0 O6p2130B8.HI/I}I
BBIJCJICHBI CJICAYIOIHUE COCTABIIAIOIINC:

® OCO3HAaHHUC O6y‘IaIOIJ_[I/IMI/IC$I pOCCHfICKOfI Fpa)I(,HaHCKOﬁ UACHTUYHOCTHU — I'OTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATCIIbBHOCTU U CAMOOIIPCACIICHUIO,

® HaJIN4YMC MOTHBAIlUU K 06yqu1/Ho;

e [IeJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOESKIEHUHN JINYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUHU;

® TOTOBHOCTh U CITIOCOOHOCTH OOYUYAIOUINXCS PYKOBOACTBOBATHCS B CBOCH JIEATETHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH, MIPUCYIITUMH IIETOCTHON CUCTEME XUMUYECKOTO
oOpa3zoBaHus;

® HAJIN4YHC IIPAaBOCO3HAHUA 9KOJIOTHYECKOM KYJIBTYPEI 1 CIIOCOOHOCTH CTAaBUTh e u
CTPOUTDH XU3HCHHBIC IJIAHBI.

JInaHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMHUS JOCTUTAIOTCS B €IUHCTBE Y4eOHOM
Y BOCIIUTATENbHOMN AESITEIbHOCTU B COOTBETCTBUH C T'yMaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU M UJI€aJIaMU POCCUHCKOTO TPakJaHCKOTO O0IIeCTBa,
MPUHATHIMHU B 00II€CTBE HOPMaMH U MpaBUIaMH MOBEACHUS, CIOCOOCTBYIOIMMU TpoIleccaM
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI IMYHOCTH 00OYJaOLIHXCS.



JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa « XUMHUS» OTPAXKatoT CHOPMHUPOBAHHOCTD
OTIbITa MIO3HABATEIHLHOM U MPAKTHUYECKOH eATEIbHOCTH 00yJaroIXcs Mo pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCcKOro BOCIUTAHMS:

0CO3HaHMsI 00yUYarOIIUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB M 003aHHOCTEH, yBaKEHUS K
3aKOHY U NIPaBONOPSAKY;

MpEaACTaBJICHUA O COUAJIBHBIX HOpMAax U MpaBujiax MCKINIHOCTHBIX OTHOILICHUH B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI JACATCIIbHOCTU IIPpU CO3AaHUHN y‘{e6HHX ITPOCKTOB,
pCeIICHUN y‘IG6HLIX 1 ITO3HABATCJIbHBIX 3a/a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTHM MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI JPYTUX IpU
aHaJIM3e Pa3IMyYHbIX BUJIOB YUE€OHOH NeATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:
[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OT€YECTBEHHON XUMUU;

YBaXCHUS K IPOLCCCY TBOPUCCTBA B obnacTu TCOPHH U ITPAKTHYCCKOI'O IIPUMCHCHUA XUMHU,
OCO3HAaHHUA TOTO, UTO JOCTHIKCHHUA HAYKU €CTh PE3YyJIbTAT AJIUTCIIbHBIX Ha6JIIOI[€HI/II\/JI,
KPOMMOTJIUBLIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOSAHHOI'O TPpyJda y‘IéHLIX H IIPAKTUKOB,;

HHTEPECCA U IO3HABATCIIbHBIX MOTUBOB B ITOJIYYCHHUU U MTOCJICAYIOIIEM aHAJIN3C I/IH(I)OpMaLII/II/I (¢}
NEPCAOBBIX TOCTHIXCHUAX COBpeMeHHOfI OTEYCCTBCHHOM XHMUU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:
HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OLCHUBATHL CUTyallluH, CBA3AHHBIC C XUMUYCCKHUMU ABJICHUAMU, U IPUHUMATD
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBECHHBIC HOPMBI U ICHHOCTH,

T'OTOBHOCTH OLICHHMBATDb CBOE MMOBEACHHUEC U MMOCTYIIKHU CBOUX TOBapI/IH_[eﬁ C HOSI/II_[I/Iﬁ
HPABCTBCHHLIX W ITPAaBOBBIX HOPM M OCO3HAHUEC HOCJ'IGI[CTBI/Iﬁ OTUX IMOCTYIIKOB,

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

IIOHHUMAaHHUA HCHHOCTCﬁ 3A0pOBOTO U 0€30I1acHOrO 06pa3a JKH3HHU, HCO6XOI[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIICHHUA K CO6CTB€HHOMy q)HSI/I‘ICCKOMy H IICUXUYCCKOMY 310POBBIO;

coOutro/IeHHst paBui1 0€30MacHOro 0OpaleHHs ¢ BEIECTBAMHU B OBITY, TOBCETHEBHOM JKU3HU U B
TPYIOBOH ESATEIBHOCTH;

MOHUMaHH HEHHOCTH IMPAaBUJI MHAUBHUAYAJIBHOI'O0 U KOJJICKTUBHOI'O 0e30macHoro IIOBCIACHUA B
CUTyallusX, YIpOXKarOIUX 3J0POBbIO U JKU3HU J'IIOI[Cﬁ;

OCO3HAHHUS MOCIEACTBUM U HENPUSITUS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOT OIS,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHUKaTUBHOW KOMIETEHTHOCTH B Y4eOHO-HCCIIE10BATENbCKON eI TENbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE YJacTHE B PEIICHUU MPAKTHUECKUX 3a7a4 COLUAIbHON HAPaBIEHHOCTH
(B paMKax CBOETO KJacca, IIIKOJIbI);

HHTCPCCA K MPAKTUICCKOMY U3YUYCHHUIO HpO(I)CCCI/II\/'I Pa3jIMIHOTO poZida, B TOM YHUCJIC HA OCHOBC
MPUMCHCHUA MPEAMETHBIX 3HAHUH 110 XHUMUU,



YBaXX€HUs K TPYAY, JIIOASAM TPpyZa U pe3yJIbTaTaM TPYIOBOH ACATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYAIbHOM TPaeKTOpUH 00pa3oBaHus, Oyaymiei
npodeccun 1 peann3aniuyi COOCTBEHHBIX KU3HEHHBIX TUIAHOB C y4ETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 9K0JIOrMY€eCKOr0 BOCITUTAHUS

9KOJIOTHYECKH 11e1eCO00pa3HOro OTHOMICHUS K PUPO/IE, KaK UCTOYHHUKY CYIIECTBOBAHUS YKHU3HU
Ha 3eMiie;

MOHUMAaHHUSA [JI00aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM, BIUSHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE NTPUPOJTHON U COLIMAIIBHOM CPEIbL;

OCO3HaHUA HGO6XOI[I/IMOCTI/I HCIIOJIB30BaHUA I[OCTI/DKGHI/Iﬁ XUMHU I pCIICHUS BOIIPOCOB
palHuOHAJIbHOI'O ITPUPOAOIIOTIL30BAHU A,

AKTUBHOT'O HENPUATHUSA ACUCTBUM, IPUHOCAILUX BPE OKPYKAIOLIEH IPUPOAHON CPEAE, YMEHUS
IPOTHO3UPOBATh HEOJIArONPHUATHBIE HKOJOTUUECKUE MTOCIEACTBUS PEANPUHUMAEMBIX JIeHCTBUN
Y IIPEOTBpaIaTh UX;

HaJIM4YKUA Ppa3BUTOI'O SKOJOTMYCCKOI'0 MBIIIIJICHUA, 3KOJIOTMYCCKOM KYJIBTYPBI, OIIbITA
JACATCIIbHOCTH 9KOJIOTUYECKOMN HAIIpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATHCA HMU B
H03HaBaTeJII)HOI71, KOMMYHHKaTHBHOfI u COIII/IaJH)HOI\/JI IIPAaKTUKCE, CIIOCOOHOCTH H YMCHHA aKTHBHO
IMPOTHBOCTOATH UACOJIOTUH XCMO(1)06I/II/I;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c¢(OpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAaYKU ¥ OOLIIECTBEHHON NPAKTUKU;

MOHMMAaHHS CeNU()UKH XUMUU KaK HayKH, OCO3HaHUS €€ posr B (POPMHUPOBAHUHT
PaLMOHATIBHOIO HAYYHOT'O MBILIUIEHUS, CO3aHUU 1IEJIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOLIEM
MUpE KaK O €JUHCTBE IIPUPOJIBI U YEIOBEKA, B IO3HAHUU IIPUPOIHBIX 3aKOHOMEPHOCTEN 1
peleHnH IpobIeM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COO0H 3HAUMMOCTH XUMUHU JJISi COBPEMEHHON IIUBUIIM3AIUH: B €&
TYMaHHUCTUYECKOW HAIIPAaBJIEHHOCTU U BaXKHOM POJIM B CO31aHUM HOBOW 0a3bl MaTepUaIbHOM
KYJIBTYpPBI, pEIIeHUH II100aTbHBIX TPOOIeM YyCTOMYMBOIO Pa3BUTHS YETIOBEUECTBA — ChIPHEBOMH,
HHEPreTUUECKOM, MUILEBOM U HKOJIOTMYECKO 0€301aCHOCTH, B Pa3BUTHU MEAUIUHBL,
o0ecreyeHnt yCIOBUI YCIENHOro Tpy/1a U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaXI0TO YJIeHa
00I11eCTBA;

CCTGCTBGHHO'Hay‘lHOﬁ rpaMOTHOCTH: TIOHUMAHUA CYIIIHOCTU MCTONOB IMO3HAHUSA, UCITIOJIb3YCMBbIX
B CCTCCTBCHHLIX HAayKaXx, CIIOCOOHOCTH MCITOIL30BaTh IMOJIy4a€MBbIC 3HAHUS JI aHaIn3a 1
0OBSICHEHUS SBJIICHUI OKpYKaromero M1upa 1 rmpoucxoadimnx B HEM H3MeHeHHI>i, YMEHUA O€J1aThb
000CHOBAHHBIE 3aKJIFOUCHHS Ha OCHOBE HAay4YHBIX (paKTOB N UMCIOIIMXCA JaHHBIX C IICIBIO
MOJIYYCHHA NJOCTOBCPHBIX BHIBOIOB,

CIIOCOOHOCTH CaMOCTOSTENIFHO MCII0JIh30BaTh XUMUUYSCKUE 3HAHUS JJIsL pCHICHU A HpOGHeM B
PCAIBHBIX )XKU3HCHHBIX CUTYyallUusAX;

HWHTCPECCA K IMO3HAHUIO U HCCJIeI0BATEIbCKOM ACATCIIBHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HCIIPECPBLIBHOMY O6p330BaHI/IIO u caM006pa30BaHmo, K aKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAHWH 110 XMMHH B COOTBETCTBUH C KHM3HCHHBIMHI HOTpe6HOCT$IMI/I;

UHTEpeca K 0COOEHHOCTSM TpYZa B Pa3IMYHbIX cepax NpodhecCHOHATBHOM eI TeTbHOCTH.



METAINPEIMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHbIe pe3yabTaThl OCBOSHUS Y4eOHOTO peaMeTa « XMMUs» Ha YPOBHE CPEAHETO
o01rero oOpa3oBaHus BKIIOYAIOT:

e 3HAYMUMEIC ISl JOPMUPOBAHUS MUPOBO33PEHHUS 00YIAIOIINXCS MEKIUCIUILTHHAPHEBIE
(MeXnpeIMeTHbIE) OOIIEHAYYHbIE TOHATHUS, OTPAKAIOIIUE IETOCTHOCTh HAYYHOMN
KapTUHBI MUPA U CHEIU(PUKY METOIOB TIO3HAHMS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEIeCTBO, SHEPTUs, IBJICHHE, TPOLIECC, CUCTEMA, HAYUHbIHN (axT,
NPUHINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, HCCIIeJOBaHUE, HAOIIOACHNE,
U3MEepEeHHe, SKCIIEPUMEHT U IPYTHUE);

e yHHUBEpCaJbHbIC YUeOHbIE IeHCTBUSA (TT03HABATENbHbBIC, KOMMYHUKATHBHBIC,
perysTHBHBIE), oOecreunBaone GopMrupoBanue GyHKIIMOHAIBHOW TPAaMOTHOCTH U
COIMAJIbHOM KOMITETCHIIH 00Y4aIOIINXCS;

e Ccr0ocOOHOCTh O0YYAIOIIUXCS UCIOJIBb30BaTh OCBOEHHBIE MEKAMCLUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUSI U YHUBEPCAIbHbIE yUeOHbIe JEHCTBUS B IO3HABATEILHON U
COLIMAJIbHON ITPAKTHKE.

MeTaHpeI{MeTHHe PE3YIbTAThI OTPAKAKOT OBJIAICHUC YHUBCPCAJIbHBIMHA y‘lC6HLIMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIIATUBHBIMHA I{GﬁCTBHﬂMH.

OBiaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /I€/iCTBUSIMH:
1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOATENIFHO (POPMYITHPOBATH U aKTYaJIH3HUPOBATh MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBarth;

OIPEACIIATh LHECINU ACATCIBbHOCTH, 3a1aBas IIapaMETPhbl U KPUTCPUHN UX JOCTHIKCHHUSA, COOTHOCUTDH
PE3YIbTATHI ACATCIbHOCTH C TOCTABJICHHBIMHA LCIISIMU,

HCII0JIB30BATh IIPU OCBOCHHUU 3HAHUH HpI/IéMI)I JJOTHUYCCKOI'O MBIIIIJICHUA — BBIACIIATH
XapPaKTCPHBIC ITPU3HAKN MOHATHH U YCTaHAaBJIMBATh UX B3dUMOCBA3b, UCITOJIB30BATh
COOTBECTCTBYIOIINEC MOHATHUA IJIA 00BICHEHUS OTACIBbHBIX q)aKTOB u $IBJ'I€HI/II\/JI;

BLI6I/IpaTL OCHOBAaHUA U KPUTCPUHN IAJIA KJ'IaCCI/I(l)I/IKaI_II/II/I BC€IICCTB U XUMHUYCCKHUX peaKHHﬁ;
YCTaHABJIIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUUECKHE PACCYKICHUS (MHIYKTUBHBIC, IEAYKTUBHBIE, 10 aHAJIOTHH ), BBISBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B pACCMAaTPUBAEMBIX SBICHUSAX, (OPMYITHPOBATH BHIBOABI U
3aKJIIOYCHUS;

MPUMEHSITH B [TPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CHMBOJINYECKHE (3HAKOBBIE)
MO/IeNU, TPe0OPa30BbIBATH MOEIbHBIE MPEICTABIECHUS — XUMUYECKUN 3HAK (CHMBOJ) JIEMEHTA,
XuMHueckas popmyna, ypaBHEHHE XMMHUECKON peakluy — MPU peUIeHUH y4eOHBIX
[IO3HABATEJIBHBIX U MIPAKTUYECKUX 3a7a4, IPUMEHATh Ha3BaHHBIEC MOJIEIbHBIC IIPEICTABICHUS
JUISL BBISIBJICHUS XapAKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUi.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:
BIIQJIETh OCHOBAMH METOJIOB HAYUYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEaKIIMii;

q)OpMy.]'II/IpOBaTB OCJIk 1 3aJa49M UCCIICJ0BaHUs, HCITOJIb30BATh IOCTABJICHHBIC U CAMOCTOATCIIBHO
C(I)OpMYJII/IpOBaHHBIC BOIIPOCHI B KAYCCTBC UHCTPYMCHTA IMO3HAHWA U OCHOBBI JJId
q)OpMI/IPOBaHI/IH THUIIOTE3BI 11O MPOBEPKE MPAaBHUIIBHOCTU BBICKA3bIBACMBIX CY)I()ICHI/II\/'I;



BJIAJICTh HAaBBIKAMU CAMOCTOSTEIIbHOTO TUTAHUPOBAHUS U MIPOBEACHUS YUCHHUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOAATh 32 XOA0M IIPOIIECCa, CAMOCTOSATEIILHO
IPOTHO3UPOBATH €0 pe3yabTaT, GOPMYIUPOBATH OOOOIIECHHS U BEIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB UCCIEJOBAHHS, COCTABIATH OOOCHOBAHHBIN OTUYET O MPOJICIIAHHOM
pabore;

IPUOOPETATh OIBIT YUEHUYECKOW NCCIIEN0BATENIBCKON U IIPOEKTHON JESTENbHOCTH, IPOSBIAThH
CHOCOOHOCTh M TOTOBHOCTb K CAMOCTOSITEIIbHOMY ITOMCKY METO/I0B PEIIECHUS PAaKTHUYECKUX
3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOA0B II03HAHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOUHUKAX MHPOpMAINH (Hay4HO-TIOMYJIIpHAas IMTepaTypa
XUMHUYECKOTO COJIepKaHusl, CIIPaBOYHbIE TOCO0OUs, pecypchl IHTepHEeTa), aHATM3UPOBATh
MH(OPMAILIMIO Pa3IMYHBIX BUIOB U (HOPM Ipe/ICTaBICHUS], KPUTUUECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCT;

(bopMyIHUpPOBATH 3aMPOCH] U IPUMEHATH PA3IUNYHbIE METOABI IPU MOUCKE U 0TOOpPE
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIIOIB30BAaHMS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUHN H
Pa3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIBHYIO (OPMY IIpeICTaBICHUS HHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BATh HAYYHBIH S3bIK B KAYECTBE CPEICTBA ITPU paboTe C XMMUYECKOW MH(OpMAaLnei:
NPUMEHATHh MEXIIpeIMETHbIE ((PU3NIECKHE U MaTEMATUIECKHE) 3HAKH U CUMBOJIBI, (POPMYITBL,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIIOJB30BaTh U HpeO6pa3OBI)IBaTI) 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HATIAJHOCTH.
Orjaaaenue YHUBEPCAJIBHBIMA KOMMYHUKATUBHBIMU JelCTBUAMM:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/1aeMOil TeMBI B X0/1€ AHAJIOTa U/UIH JUCKYCCUH,
BBICKA3bIBaTh UACH, POPMYIMPOBATH CBOU MPEIIOKEHUS OTHOCUTEIEHO BBITIOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIATh C MPE3EHTALMEN PE3YIIbTATOB MIO3HABATEIBHON IEATEIbHOCTH, MOJIYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPHU BBIMOJHEHUH XUMUYECKOTO
HKCIIEPUMEHTA, TPAKTUYECKOM paObOTHI MO HCCIEA0BAHNIO CBONCTB N3y4aeMbIX BEUIECTB,
peanuzanuu y4eOHOTOo MPoeKTa U (OPMYTUPOBATH BBIBOJIBI IO pe3yJIbTaTaM IIPOBEIEHHBIX
MCCJICTOBAHUM MyTEM COTTIACOBAHUS MO3UIIUI B X0€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

Oeiaaaenue YHUBEPCAJIBHBIMHA PEryJISI TUBHBIMHA JeHCTBUSAMMU:

CaMOCTOSITENIbHO IJIAHUPOBATh M OCYILECTBIISATH CBOIO IT03HABATENBHYIO JAESATEIbHOCTD,
omnpenenss e€ LelH U 337a4, KOHTPOJIUPOBATh U 110 Mepe He0OXOAUMOCTH KOPPEKTUPOBATh
npeJiaraeMblii aIrOpUTM JAEUCTBUN MTPU BBIIIOJHEHUH YU€OHBIX U HCCIIE0BaTENbCKUX 3a/1a4,
BbIOMpaTh Hanbosee F3PPEeKTUBHBIIN CIIOCOO UX PELIeHUs ¢ YIETOM MOTyYEHHsI HOBBIX 3HaHUH O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYHICCTBJIATL CAMOKOHTPOJIb CBOEH AeATEIbHOCTH HAa OCHOBE CaMOaHaIn3a U CaMOOIICHKH.



IMPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

HpC,I[MCTHBIe PE3YyIbTaThl OCBOCHHUA KypCa «Opl"aHI/I‘IeCKaH XUMUA» OTPAXKAKOT!:

c(hOpMUPOBAHHOCTH MPEACTABICHUIN O XMMHUYECKOM COCTABIIAIONIECH €CTECTBEHHO-
HAyYHOU KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBJICHUI NPUPOIbI, B GOPMUPOBAHUN
MBILICHHS U KYJIbTYPBI INYHOCTH, €€ ()YHKIIMOHATIBLHON TPAMOTHOCTH, HEOOXOIMMOM
JUTSL pEIICHUS TPAKTUYECKUX 3aJ1ad U SKOJIOTUYECKH 00OCHOBAHHOTO OTHOLICHHUS K
CBOEMY 3/I0POBBIO U IIPUPOIHON CpeEE;

BJIaJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPAsl BKIIFOYAET: OCHOBOIIOJIArar0IINE
MOHSITHS (XUMHYECKUN DIIEMEHT, aTOM, JICKTPOHHAs 000JI0UKa aTOMa, MOJICKYIIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTh, XUMHUECKas CBSA3b, CTPYKTYpHast popmyia
(pa3BEpHyTas U COKpaLIEHHAS), MOJIb, MOJIIPHAsI MAcca, MOJISIPHBIA 00BEM, YTIIEPOIHBIH
cKkeJeT, (QyHKIHMOHANIbHAS TPYIINa, PauKall, U30MEPHs, U30MEPhl, TOMOJIOTUYECKUH A/,
TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOA U a30TCOJEPIKAIINE COETUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHHUS]); TCOPUU U 3aKOHBI
(Teopust cTpoeHust oprannueckux BemectB A. M. ByTieposa, 3aKkoH coxpaHeHUsT MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUYECKUN S3bIK XUMHH; MUPOBO33PEHUECKHE 3HAHUS,
JIeKAIIUe B OCHOBE MMOHUMAHUS PUYUHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBJICHUH,
dakTosornueckre CBEACHHs O CBOWCTBAX, COCTAaBE, MOJIyYeHUU U 0e30MacHOM
WCIIOJIb30BAaHUU BOKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
JIeATEIbHOCTH YEJIOBEKA;

C(bOpMPIpOBaHHOCTI) YMGHI/Iﬁ BBIABJIATH XapaKTCPHBIC IIPU3HAKU HOH;ITI/II>'I, YCTaHaBJIMBATb
HX B3aMMOCB3b, UCITIOJIB30BATh COOTBCTCTBYIOIIUC MTOHATHUA ITPHU OITMCAHHUU COCTaBa,
CTPOCHUA U npeBpameHI/Iﬁ OpPraHu4YCCKuX COG,I[I/IHGHPlﬁ;

c(hOpMHUPOBAHHOCTh YMEHUH HCIIOIB30BATh XUMUUECKYIO CUMBOJIUKY JJII COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM) POpMYIT OpraHuYecKuX
BEIIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUH, H3rOTaBIUBATH MOJIETH MOJIEKYJI
OpPraHWYECKUX BEIECTB JUIsl WILTIOCTPALMU UX XUMHUECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAATIEIKHOCTH U3 YUEHHBIX
OpPTraHWYECKUX BEIIECTB M0 UX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY KJIacCy/Tpymie
coeMHEHUH (YrIeBOIOPOAbI, KUCIOPO U a30TCOAEPIKAIINE COSTUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COSTUHEHNS ), JaBaTh UM Ha3BaHUS MO CUCTEMAaTHUYECKOM
Homenknarype (IUPAC), a Takxke NpuBOAUTH TPUBHAIIbHBIE Ha3BaHUS OTACITBHBIX
OpPTraHWYECKUX BEIIECTB (ITHJICH, IPOMMIICH, alleTUJICH, STUIICHTJIMKOJIb, TJIMIIEPYH,
denon, popmanbaeru, aneTaabIeru, MypaBbUHAs KHCIIOTa, YKCYCHAsl KUCIIOTA,
OJICMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a, PPYyKTO3a, KpaxMal, eJTi0i103a,
TJIUIMH);

c(OpMHUPOBAHHOCTh YMEHUS ONPEAEIATh BUIAbl XUMUUYECKOM CBSI3U B OPraHUYECKUX
COeIMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTHh YMEHUS PUMEHSThH IMOJIOKEHUSI TEOPUHU CTPOSHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa /it 00BsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOEHUSI; 3aKOH COXPAHEHHUSI MaCChI BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh COCTaB, CTpOeHUE, GU3UIECKUE U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPECTABUTEIIEH PA3TNYHBIX KJIACCOB OPTAaHUYECKUX
BelecTB (MeTaH, dTaH, TUJICH, TPOMUIICH, alleTuiieH, OyranueH-1,3, MeTunOyraaueH-



1,3, 6eH30I1, METaHOJ, TAHOJ, STUJICHIJIMKOIb, TIUIEPUH, PEHOI, alleTalIbIeT U/,
MYpaBbUHAs U YKCYCHAsl KMCIIOTBI, [NIFOK03a, KpaxMad, LeJUI0103a, aMUHOYKCYCHAsI
KHCJIOTA), WJUTIOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXKy HUMH YPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HhOpMYII;

c(OPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YIIIEBOJOPOJIHOTO CHIPhSI
(Hed T, TPUPOAHBIN Ta3, YTOJIb), CIOCOOBI MX MEPEePabOTKH M MPAKTHIECKOE
MPUMEHEHUE TTPOAYKTOB IIepepaboTKu;

C(bOpMI/IpOBaHHOCTb yMeHI/Iﬁ MPOBOAUTDH BBIYUCIICHUS IO XUMUYCCKHUM YPABHCHUAM
(Macchl, 00bEMa, KONMYECTBA UCXOIHOIO BEIIECTBA WU NIPOJYKTA PEaKLUH I10
U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OHOIO M3 MCXOJHBIX BEIIECTB WU MPOTYKTOB
peaxkuun);

c(OpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAaHUI 00 OCHOBHBIX METOAAX
HAYYHOTO [MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUEHUU BEIIECTB U XUMHUYECKUX
SIBIICHUH (HAOIIOICHHE, I3MEPEHHE, YIKCIIEPUMEHT, MOJICIIMPOBAHHKE), HCIIOIH30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJIS1 IPUHATUS PEIICHUN B KOHKPETHBIX KHU3HEHHBIX
CUTYaIIUsX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHHEM;

c(hOpPMHUPOBAHHOCTh YMEHUH COOJIFOIaTh TIPABHIIA TIOJIH30BAHUS XUMUYECKOU MTOCYION U
1a00paTOPHBIM 000pPYIOBAaHUEM, a TAKXKE MpaBUia 0OpaIeHUs C BELIECTBAMU B
COOTBETCTBUU C UHCTPYKIMSIMH I10 BBIITOJIHEHUIO J1a00paTOPHBIX XUMUUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTb YMEHUH IJIAHUPOBATh U BBINOJIHATH XUMUUECKUI SKCIIEPUMEHT
(mpeBpalleHus OpraHMYECKUX BEIIECTB PU HarpeBaHUH, OJIYYEHUE STUIIEHA U
M3Yy4YEHUE €r0 CBOMCTB, KAYECTBECHHBIE PEAKIIMM OPTAHUYECKUX BEIECTB, ICHATYPALMS
0EJIKOB NP HarpeBaHUM, [IBETHbIE PEAKLIUU OEJIKOB) B COOTBETCTBHHM C MPaBUIIAMHU
TEXHUKU 0€30MaCHOCTH NPU OOPAIICHUH C BEHIECTBAMH U JIA0OPATOPHBIM
000pyI0BaHUEM, IPEJCTABIATH PE3YIbTaThl XUMUYECKOIO SKCIIEPUMEHTA B (popme
3alKcH YpaBHEHUHN COOTBETCTBYIOLIUX peakUuil 1 (OpMyIUpOBaTh BbIBOJIbI HA OCHOBE
3TUX PE3yJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUUECKH aHAIU3UPOBATh XUMUYECKYIO HH(OpMaIIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UaTepuer u

ApYTHX);

c(hOpMUPOBAHHOCTh YMEHUH COOTIOIATh MTPAaBHIIA YKOJIOTUYECKH 11€JIeCO00pa3HOrO
MOBE/ICHUS B OBITY U TPYJAOBOMU AESITETLHOCTH B IENIAX COXPAHEHHUS CBOETO 370POBbSI U
OKPY>KaloIel MPUPOTHOM CPeJibl, 0CO3HABAThH OMACHOCTh BO3/ICUCTBUS HA )KUBBIC
OpraHU3MbI ONIPEIENEHHBIX OPraHUYECKUX BEIECTB, MOHUMAas cMbIch nokazarens [TK,
MOSICHATH Ha IIpUMeEpax CrocoObl YMEHBIIICHHS U MPEIOTBPAIICHUS UX BPETHOTO
BO3JICUCTBHS HA OPraHU3M YeJIOBEKa;

JUIA 06yqa}omnxcs[ C OrpaHMYCHHBIMH BO3MOXHOCTAMU 3JO0POBbA. YMCHUC IPUMCHATH 3HAHUA
00 OCHOBHBIX AOCTYIIHBIX METOJaX IMMO3HAHHUA BCHICCTB U XUMHUYCCKUX HBJ'ICHHfI;

JUTSI CTITIBIX M CTTA00BUISAIINX O0YYAIOIINXCs: YMEHHE UCIIONIb30BaTh PENbe(PHO-TOUSUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mist 3anucu XuMudeckux Gopmy.



11 KUIIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01iast 1 HeopraHuuecKasi XUMHsD) OTPaxaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUIN: O XUMHUUECKON COCTaBJISIONICH eCTECTBEHHO-
HAYYHOH KapTHHBI MUpPA, POJIM XMMUH B TIO3HAHUHU SIBJICHUN MPUPO/BI, B (GOPMUPOBAHUN
MBILUICHUS U KYJIbTYpPbI JINYHOCTH, €€ (PYHKIIMOHAIBLHON rPaMOTHOCTH, HEOOXOAUMOI
JUISL PEUICHUS IPAKTUIECKUX 3a/1a4 U SKOJOTHYECKH 000CHOBAaHHOTO OTHOIICHUS K
CBOEMY 37J0POBBIO U IPUPOJIHOM CPEJIE;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHHM, KOTOPAsi BKJIIFOYAET: OCHOBOIIOJIATAOIINE
HOHATHUS (XMMHUYECKHIA DJIEMEHT, aTOM, U30TOIl, S-, P-, 0- SJIeKTpOHHbBIEC OpOUTAITH
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBII 00bEM, BaJICHTHOCTb,
ANEKTPOOTPHUIATEIBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKas CBA3b (KOBaJEHTHAs,
MOHHAsI, METAIJTNYECKasi, BOAOPOIHAS ), KpUCTAILTUNYECKas pelI€TKa, TUIIBI XUMHUYECKUX
peaKkuuid, pacTBOp, ANEKTPOIUTHI, HEAIEKTPOJIMTHI, SJEKTPOJUTHYECKAS TUCCOLIMALS,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUUYECKOW PEAKIIMH, XUMUYECKOE
PaBHOBECHE); TEOPUH U 3aKOHBI (TEOPUS AIEKTPOTUTUIYECKON AUCCOLIUALIHH,
nepuoanueckuii 3akon /1. 1. MeneneeBa, 3aKOH COXpaHEHUS] MacChl BEILIECTB, 3aKOH
COXpaHEHHUS U MPEBPAIICHUS YJHEPTUU TPU XUMUUYECKUX PEAKIIMIX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHH, MUPOBO33PEHUECKUE 3HAHUS, JIS)KAILUE B OCHOBE
MMOHMMAHUS MPUYNHHOCTH U CUCTEMHOCTH XUMHUYCCKHX SIBJICHHM, (DAKTOIIOTHUSCKUC
CBEIICHHSI O CBOMCTBAX, COCTaBE, MOJTYYCHUH U OE30MIaCHOM HCIIOIb30BAaHUH BaYKHEHIIINX
HEOPTraHWYECKUX BEIECTB B OBITY U MPAKTUYECKON JEATEIHLHOCTH YETIOBEKA;

Cq)OpMHPOBaHHOCTB yMeHI/Iﬁ BBIABJIATH XapPaKTCPHBIC IPU3HAKHU HOHﬂTHﬁ, YCTaHaBJIMBATb
HX B3aMMOCB3b, UCITIOJIB30BATh COOTBCTCTBYIOIIUC ITOHATUA ITPHU OITMCAHHUU
HCOPIraHNMYCCKUX BCHICCTB U UX npeBpameHI/Iﬁ;

c(hOpMUPOBAHHOCTHh YMEHHU HCIIOIH30BATh XUMUYECKYIO CUMBOJIUKY JJISI COCTABIICHUS
(GbopMyJ1 BEIIECTB U YPABHEHUI XUMHUECKUX PEAKIINI, CHCTEMAaTHUYECKYI0 HOMEHKIIATYPy
(IUPAC) u TpuBHaibHbIe HA3BaHUSI OTAEIBHBIX HEOPTaHUYECKUX BEUIECTB (yrapHbIi ras,
YTJIEKHUCIIBIN Ta3, aMMUaK, raii¢Has U3BeCTh, HeTaIEHas! U3BECTh, MUThEBAs COJA, MUPUT

H IpyTHe);

c(hOpMUPOBAHHOCTh YMEHUH OIPENETATh BAJIGHTHOCTh U CTENICHb OKUCIICHHS
XAMHUYECKHUX 3JIEMEHTOB B COEUHEHUAX PA3JIUYHOTO COCTaBa, BUJ XUMUUYECKOMN CBSI3U
(xoBasieHTHAas, MOHHAsI, METAJTHYECKas, BOAOPOIHAS) B COCTUHEHUSX, THIT
KPUCTAIIIMYECKON PEeMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAas, MOJIEKYJIIpHas, HOHHAS,
MeTaJUIMuecKas), XapakTep Cpe/ibl B BOJAHBIX PACTBOpPaX HEOPTAaHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAIC)KHOCTH HEOPTAHUICCKUX
BEIIIECTB 10 MX COCTABY K ONMPEACIEHHOMY KJIacCy/TPYIIe COSTUHEHUH (TIPOCThIE
BEII[eCTBAa — METAJUIBI M HEMETAaJLIbI, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE
TUAPOKCHIBI, COJIHN);

c(OpPMHPOBAHHOCTb YMEHUI pacKpbIBaTh CMBICI NEPUOINYECKOro 3akoHa Jl. 1.
MeHnieneeBa 1 JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUTYIO, OOBSICHUTENIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh ANEKTPOHHOE CTPOEHUE aTOMOB
XUMHYECKHX A1eMeHTOB 1—4 nepronos [lepnoaudeckoil CUCTEMBI XUMUYECKHUX
anemeHToB J. . MenneneeBa, HCIOb3ys MOHSITHUS «S-, P-, 0-2JIEKTPOHHBIE OpOUTATHY,
«QHEPreTUYecKre YpOoBHU», 00BICHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMUYECKHX DJIEMEHTOB U UX COCAMHEHUH 110 IepruoaaM u rpymnmnaM [lepuoanueckoi
cUCTeMbl XUMHUUeCcKkuX demMeHToB [. . Meneneena;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOITNE XUMUIECCKHE
CBOMCTBA HEOPraHUYECKHUX BEIIECTB PAa3JINUHBIX KJIACCOB, OATBEPKIAThH
CYIIIECTBOBAHUE FEHETUYECKOM CBSI3H MEXIY HEOPTaHUUYECKUMHU BELIECTBAMU C
MIOMOILIbI0 YPABHEHHUI COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIIMIA;

c(hOpPMUPOBAHHOCTh YMEHUS KIACCH(PUIIMPOBATH XUMUIECKUE PEAKIIUU IO PA3TMYHBIM
NpU3HAKaM (YUCITy U COCTaBY pearupyroux BEeIECTB, TEMIOBOMY 3P PEKTy peakiuu,
U3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKINH, YIACTUIO
Karaau3aTopa);

c(OpMHPOBAHHOCTh YMEHUH COCTABIIATh YPAaBHEHUS PEAKLU Pa3IMUHBIX TUIIOB,
MOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS pPEaKIii HOHHOTO 0OMEeHa, YYUTHIBAs YCIOBUS, IIPH
KOTOPBIX 3TH pEaKLUy UIYT 10 KOHLA;

c(OpPMHPOBAHHOCTh YMEHUH MTPOBOIUTH PEAKIMH, TTOATBEP)KIAIOIINE KaUeCTBECHHBIH
COCTaB Pa3JIMYHBIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATDH OIIBITHBIM ITYTEM HOHBI,
IIPUCYTCTBYIOIKME B BOJHBIX PaCTBOpPaX HEOPTaHUYECKUX BEILECTB;

Cq)OpMHpOBaHHOCTb YMGHI/Iﬁ PACKpPBIBATH CYHIHOCTb OKHCIHUTCIIBHO-BOCCTAHOBUTCIIBHBIX
peaKHI/Iﬁ MMOCPCACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ;

c(hOpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKINH
OT pa3INyYHbIX (PAaKTOPOB; XapaKTep CMELICHUS XUMUYECKOTO PAaBHOBECHSI B 3aBUCUMOCTH
OT BHeNIHero Bo3aencTBus (nmpunnun Jle larense);

Cq)OpMI/IpOBaHHOCTb YMGHI/Iﬁ XapaKTEpHU30BaTb XUMHUYICCKUC ITPOLICCCHI, JIC)KAIINUC B
OCHOBC IMPOMBIIIJICHHOT'O IMOJIYYCHHUA CCpHOfI KHCJIOTBI, aMMHaKa, a TaKXeC
Cq)OpMI/IpOBaHHOCTb HpeI[CTaBJ'ICHI/Iﬁ 00 O6H_II/IX HAaYYHBIX MIPUHOUIIAX U S3KOJIOTHUYCCKUX
np06neMax XUMHYCCKOTI'O ITPOMU3BOJACTBA,

c(OpPMHPOBAHHOCTb YMEHU TPOBONUTH BBIYUCICHHUS C UCIIOIb30BAHUEM MOHATHS
«MaccoBasi J0JIs BEIIECTBA B paCTBOPE», 0OBEMHBIX OTHOILIEHHUH ra30B MPU XUMUYECKUX
peaKkLusax, MacChl BEIIECTBA WK 00bEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00bEMY OIHOTO U3 YYaCTBYIOIIMX B PEaKIMH BELIECTB, TEIIOBOro 3¢ ¢dexra
peakuyy Ha OCHOBE 3aKOHOB COXPAHEHMsI MAcChl BEILIECTB, PEBPAILIEHUS U COXPAHEHUS
DHEPIuy;

C(i)OpMI/IpOBaHHOCTI) YMCHI/II\/’I CO6J'IIO,I[aTL IIpaBuJia IMOJIb30BAHUA XUMHYECKOH HOCy,HOﬁ u
J'Ia60paTOpHLIM O60py,Z[OBaHI/IeM, a TaKKe IpaBuiia 06paH_[eHI/I}I C BCIICCTBAMHU B
COOTBETCTBUH C MHCTPYKIHAMMU 110 BBITIOJIHCHUTIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB,

c(OPMHPOBAHHOCTh YMEHUH MJIAHUPOBATh U BBIMOJIHATH XUMHUUECKUI SKCIIEPUMEHT
(pa3noxkeHue nepokcua BoA0poia B MPUCYTCTBUM KaTaIn3aTopa, ONpeAeTIeHNe CPe/ibl
PacTBOPOB BEIIECTB C MOMOIIIbIO YHUBEPCATLHOTO MHIMKATOPA, BIMSIHUE Pa3IMUHbIX
(akTOpPOB Ha CKOPOCTh XMMUYECKOHN peaKkIK, peakllud HOHHOTO 0OMEHA, KaUeCTBEHHbIE
peakuuu Ha cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHSI, PELLICHUE
HKCIEPUMEHTANBHBIX 33/1a4 110 TeMaM «MeTaisl» 1 «HemeTamib») B COOTBETCTBUU C
IpaBUJIaMU TEXHUKH 0€30MacCHOCTH MPHU OOPAIIEHUH C BELIECTBAMH U J1a00PaTOPHBIM
000pyI0BaHUEM, IPEJCTABIATH PE3YIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (popme
3aMyCy ypaBHEHUI COOTBETCTBYIOUINX peakuil U pOpMyIHpOBaTh BBIBOJbI HA OCHOBE
ITUX PE3YyJIbTaTOB;

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ KPUTHYCCKU aHAJIIN3UPOBATH XUMUUYCCKYIO I/IH(I)OpMaL[I/IIO,
MMOoJIy4a€Myro U3 pa3HbIX HCTOYHHUKOB (Cpe,Z[CTBa MacCOBOM KOMMYHUKAIIUH, I/IHTCpHCT u

IPYTHX);



e chopMHpOBAaHHOCTH YMEHHIA COOIOIATH MPaBUIIa YKOJIOTHYECKH 11€71eCO00pa3HOro
MOBE/ICHUA B OBITY U TPYAOBOH JEATEIHLHOCTHU B IIEJIIX COXPAHEHUSI CBOETO 3/10POBbS U
OKpPY>KaloIllei MPUPOIHOM CpeJibl, 0CO3HABAThH OMACHOCTh BO3ACHCTBUS HA KUBbIE
OpraHU3Mbl OIIPEIEIEHHBIX BEIIECTB, TOHMMas cMbIca nokazarens [IJK, noscHaTe Ha
prMepax CrocoObl YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEAHOTO BO3CHCTBHS HA
OpraHu3M YEeJIOBEKa;

JUIA O6yanOH_II/IXCSI C OrpaHMYCHHBIMH BO3MOXKHOCTAMU 3J0POBbA: YMCHUC IIPUMCHATH 3HAHHWA
00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHHA BEIIECCTB U XUMHYCCKUX ﬂBJ'IeHHfI;

JUIS CJICNIBIX U CIa0OBUIAIMX 00yUarOIIUXCsl: YMEHUE UCII0JIb30BaTh PEIbePHO-TOUEUHYIO
cucremy obo3HaueHwuit JI. bpaiins [uist 3anucu XuMudecKux Gopmyt.



TEMATHYECKOE INTAHUPOBAHMUE

10 KUIACC

Ne i/m

HaunmenoBaHmue pa3xesioB 1 TEM

KoaunuecTBO 4acoB

KounTtpoJubHbie
IporpamMMel Bcero p IpakTnyeckue padoThl
padoThI
Pa3nes 1. TeopeTuueckue 0CHOBBI OPraHUYeCKOH XUMUH
[IpenMeTr opraHM4ecKO XUMUH.
1.1 Teopus CTpOCHHUST OpraHUIECKUX 3 0 0
coenquHenuil A. M. Byrieposa
Htoro no pazneny 3
Pa3znen 2. YrieBoaopoabl
[IpenenbHbIE YIIEBOAOPOIBI —
ATKaHBI
29 HenpenenbHble yriieBOgOPOIb: 5 0 1
' QJIKEHBI, AJIKAINCHBI, ATKUHBI
2.3 ApoMaTudecKue yriieBOAOPOIbI 2 0 0
[TpupoaHbIE HCTOUHUKH
2.4 3 1 0
YIJIIEBOIOPOIOB U UX MepepaboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3 0 0
Ansneruanl. KapOoHOBBIE
3.2 ACTIART. AP 7 0 1
KUCTOTHI. CIOXKHBIE dQUPBI
3.3 VriaeBoanl 3 1 0
Hroro 1o pasneny 13
Pasznea 4. A3oTcoaeprxkaiye opraHudecKkue coe{uHeHus
41 AMHHBI. AMUHOKHCIIOTHI. benku 3 0 0
Hroro o pasneny 3
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Paszgea 5. BoicokoMoJieKyJ/JIsSIpHbIE COeIUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bomokna 2 0 0
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 9 2
[MPOTPAMME
11 KJIACC
Kosun4yecTBo 4yacos

HanmeHoBaHue pa3nesioB U TEM

Ne n/m DOIDAMME KoHTposbHbIe
porp Bcero paGoTn: IIpakTnuyeckune padoThl

Pa3znea 1. TeopeTnueckue 0CHOBbI XUMUM

CrpoeHue aTOMOB.

Ilepuonuueckuii 3aKOH U
1.1 [lepuonnyeckas cucrema 3 0 0

XUMHUYECKUX 3eMeHToB /1. W.

Menneneena
19 CrtpoeHue BemiecTna. 4 0 0

MHuoroo6pasue BemecTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 MeTaisl 6 0 1
2.2 Hewmeramib 9 1 1
23 CBs13b HEOPraHUYECKUX U 2 0 0

OpraHn4YC€CKUX BCIICCTB
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Uroro no pazgeny

17

Pa3zgen 3. XuMus M ';KU3HL

3.1 XUMHS ¥ )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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