MUHHMCTEPCTBO ITPOCBEIEHNSI POCCHUVICKO ®E/JEPAIAA

MYHHUIIUIIA/TbBHOE aBTOHOMHOE oﬁmeoﬁpa:;osaTeanoe yupexjaeHue-cpeaHas

o0eobpa3oBarebHasn mKo/1a Ne2

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
Pykosoauress IIIMO 3am. au KTOp rno YBP ‘ ,[LupeKTop MAQOY-COII Ne2
\/ / ,/ \
0 3yesa C.B KO)KEMHKO OB i UL Be>KaH E.B
ITporokom Nel oT «28» oT «28» asrycra 2023r. | Hpm(a?. Ng 164 OT «30»

asrycra 2023r.

: aBryCTa 2023 .

PABOYASI [IPOTPAMMA
(ID 3554233)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

it ooyyarommxcs 10 — 11 knaccos

BOI'JAHOBMUY 2023



HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cCpelHero ooOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEIHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraneHHbIx B DegepallbHOM  TOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, U
OCHOBHBIX TOJIO)KeHH «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®enepanuu Ha niepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHU O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHnentyanbabie ToyioxkeHuss GPI'OC COO o B3auM00OOYCIOBICHHOCTH IIEJICH,
COJEpKaHUs, pe3ylbTaToB OOyYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBIAETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYKUT 3aBepLIAIONIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIICH KyIbTYphI
YeloBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0IIero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme MO XUMHUU C Y4€TOM chnenuduKd HayKu XUMUH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eaedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HUIPAaeT OCOOYIO POJb B
COBPEMEHHOW HUBWJIM3AIMKU, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE LEJOCTHOTO MPEJCTABICHUA 00 OKpYXaroIleM MHUpPE Kak O €JIMHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.

TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda WU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHass XHMMHs KakK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOIIMMHU LEASIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJS BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOLKCHHMS
o0pa30BaHMsI B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomuMu  nipeamMeTa  «XUMHS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOmas M HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XUMHUHU (C BKIIOYEHHEM 3HAHMM W3 OO0Ileld XUMHH) U
OpraHu4eckoil xumuu. POpMHUpPOBAHUE JAAHHOW CHCTEMBI 3HAHWUW NPU U3YYECHHUH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XUMHUA» cpopMHpOBaHa B IpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYEHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCST HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHS OPraHHYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuH BemiecTB. CBelneHUs 00 H3ydaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOJAOPOJIOB JO CIOKHBIX OHOJIOTHYECKU
aKTUBHBIX COEQUHEHHH. B Kypce oOpraHmyeckol XUMHUH TNOJY4arOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEepBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaAKLIUU.

[lon HOBBIM yrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl HW3YyYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IEro o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMUYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas ¥ HeopraHuyeckas
XUMUS» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Enunas cucreMa 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX M NMPUMEHEHHMM, & TAKKE O XMMHUECKHX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YB@)KEHHMS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUHU M MPAKTUYECKHUX MPUIOKEHUNA XUMHUH, TOMOTaIOT
BBIMYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENIbCKUX 3a/1ad. B 1enom coaepkanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
(dopmHpoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uued, TaKuX Kak: MaTepUalIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBIEHHOCTh CBONCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUW MyTEM OSKCIEPUMEHTA H
pEelIeHUs] MPOTHUBOPEYMII MEXIAy HOBBIMH (DaKTaMHM U TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke NpodiieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
OoOy4JaronMxcss MPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCaJbHBIX Y4YeOHBIX JEHCTBMI, HUMeOIMX 0a30Boe 3HAUeHUE MJIs
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MH(pOPMALK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHus XMMUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICTICHUN
COJIEP>KATEeJIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO TMPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJISAMH W3Y4YECHHS IPEAMETA
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisItOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, QyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOECHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHMAHHUE CYIIHOCTH JIOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX ISl NPUOOpETeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATENBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUIl
0e301acHOro o0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME cpeaHero ooluiero oopasoanus. Ceroans B
OpernoAaBaHUM XUMUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArnovYTEeHUe
IPAKTUUECKOM KOMIIOHEHTE COJEp)KaHus OOydeHHus, OpPHUEHTHUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BJIaJCIOIIEr0 He
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMH aKTHBHOTO INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KU3HU
JUISl peLIEHUS TPaKTUYECKUX 3a/1ay.

B cBf3M ¢ ATUM TpU U3Y4YEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKKUE LIETU U 3aJa4H, KaK:

ajanTamus 00y4aroluXcsl K YCJIOBHSIM JTUHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX >KU3HEHHBIX CUTYyalUsiX, CBI3AHHBIX C BEIIECTBAMHU U UX
PUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJeM, MOMCcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOAMMBIX [UIsi MPUOOPETEHUsl OIbITa AESTEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OLEHKU C MO3UIUI



HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSIHHUS BEIICCTB M XUMHUYECKUX
MPOIIECCOB HAa OPraHU3M YEJI0BEKa U MPUPOJTHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEUICKTYyaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEHM 00yJaromuXcs: CIOCOOHOCTH CaMOCTOSITEILHO IIPHOOPETaTh HOBBIC
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C )KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHON WH(DOPMAITUN XUMHYECKOTO COJICP KAHMS;

dhopMUPOBAHUE U PA3BUTHE Yy O0YUAIOITUXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBbI, B YACTHOCTH, NpPH IUIAHUPOBAHUU U TPOBEIACHUU XUMHUUYECKOTO
AKCIEPUMEHTA;

BOCIIUTAHWE Yy OOydYarommxcss YOSKIEHHOCTH B TyMaHUCTHYECKON
HaIPaBJICHHOCTH XUMHH, €€ Ba)XXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
PALMOHAJIBHOTO MPUPOOTIOIB30BAHMS, TTOTIOJHEHUSI YSHEPTETUUECKUX PECYPCOB U
COXpPAHEHHSI TPUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpPEKHOTO
OTHOILICHHUSI K TPUPOJE U CBOEMY 3J0pOBBIO, a TaKKe MNPUOOPETEHHUS OIbITa
WCIIOJB30BaHUs TOJYYEHHBIX 3HAHUW ISl TPUHSTUS TPAMOTHBIX pEUICHUN B
CUTYalUsIX, CBI3aHHBIX C XUMUUYECKUMU SABJICHUSIMU.

B yueOHOM 1m1aHe cpenHero ooOmero oOpa3oBaHUS MPEAMET «XHUMHS
0a30BOro0 YpOBHS BXOJUT B COCTaB MpeIMETHOM obnactu «EcTecTBeHHO-HAyUHbIE
PEAMETHI.

OO61ee YucI0 9acoB, OTBEAEHHBIX ISl U3YUEHUs] XMMUH, Ha 6a30BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, cocrabisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKUX
coequHeHnii A. M. Bytneposa, e€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KiacCHU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) M TPUBUAIbHBIE Ha3BaHUS
BKHEUIINX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpYU HarpeBaHuu (IJI1aBjIeHHe, 0OOyTJIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MertaH W d3TaH —
NPOCTEUIINE TNPEICTABUTENN aJIKAaHOB: (PU3MUYECKUE M XUMHUYECKHE CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATALlMU, OKHUCIECHUS U
MOJINMEPU3ALINH ), [TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psijl. ALIETUIIEH
— MpPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHME U XMMUYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHHsI U HUTPOBAHUSA), NTOJIyUEHUE U NMPUMEHEHHE. Tomnyon:
cocmae,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIY YIJIEBOAOPOJAAMH, NPUHAAICKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
MEePEroHKa, KPEKUHT (TEPMUYECKUM, KaTaluTUyeckuil), mnuponus. [IpomaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «VYroiap», MOJEIUPOBAHHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3yUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKLUHU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK MTPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklMd C aKTUBHBIMU METaJlJIAMU,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOCHHUE,
¢uznyeckue W XUMHUYECKHE CBOICTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJUlaMH, KadeCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHu3M yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DoOpMaNbIEruj, aleTalbIErua: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpOeHHEe, (prU3HuecKue U XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEAaKIUsl 3TepU(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCHUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nonucaxapuabl). [roko3a — mpocTelmii MOHOCaxapui: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIEC, MPUMEHEHUE,
ounonornyeckas poiib. Potocunres3. OpykTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u 1emnnrono3a kak npupoanbsie monuMepsl. CTpoeHHe Kpaxmana U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
poBeJicHUE, HAOMIOJCHNE W OIMMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHUE
CIHMPTOB, KAaueCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe kpaxmana C HOJOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIMU O U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB MM IPOAYKTOB PEAKIIHH).

A3oTconepKale OpraHn4ecKiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk am(pOTEepHbIE OpraHuyYeckue coeauHeHus. duznueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMmepe rimiuHa). buomornueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbr.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPUYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX MPEBPAICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUM, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYJIIpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHSL.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanuyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CUCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO011e ecTeCTBEHHO-HAYUYHbIEC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNoTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOII0ICHNUE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: MmaTepus, OdHEprus, Macca, aTroM, OdJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUMHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OPTraHHU3ME,
doTtocuHTE3, OHMOJIOTMYECKH AaKTUBHBIC BellecTBa (OENKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HBIE UCKOMaeMbI€, TOILUIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETHYECKHE MpenapaThl, MaTepruabl U3
UCKYCCTBEHHBIX U CHHTETUUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHil 3naeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J104Ka. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpe/iesieHus 3JIEKTPOHOB MO OpOUTaIsIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [lepnoamyeckoil cuCTeMbl
xuMuueckux snemMeHToB Jl. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TEpUOaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBSI3b. BHAbl XWMHUYECKON CBSI3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsl, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuenTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISpPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTHe O aucnepcHbIX cucremMax. VICTHHHBIE M KOJUIOWIHBIE PacTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCIUHEHHNN. Homenknarypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuUMHYEecKoe paBHOBecHe. DakTopbl, BIMSAIONIME HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas auccounanus. CuibHbIE U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS BEIIECTB W HX MPEBPALICHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB [, .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTalll3aTOpPa, OMPEIEIICHHE CPEBl PACTBOPOB BEUIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKON paboThl «BausHue pa3inyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum.

Pacuérnbie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX pEakluid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IOHSATHUS «MACCOBas
JTOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramner. Ilonoxkenne HemetaisioB B llepuomunueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
®uznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOMNUS HEMETAIOB (HAa MpuMeEpe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHoOB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPHKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHIN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.



Merannel. Ilonoxenne meramnos B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mue Qusnyeckne cBoiicTBa MeTauioB. CIUIaBel METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

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

OOmue cnocoObl momyyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIBl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINWCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBHE TUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YEH, KAUECTBEHHBIE PEAKIIMN Ha KATUOHBI METAILIIOB).

Pacuérnbie 3agaun.

Pacuétpl Maccel BellecTBa WM 00bEMA ra3oB MO WU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM 3KOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKIMOHHBIE MATEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuabl JJs1 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  HW3YYEHUH OOmEed
HEOpraHU4ecKorl XumMuu B 11 Kiacce OCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCU(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIrETUYECKUI YPOBEHD, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLINBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MIPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHMS MPOTPaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o01miero o0pa3oBaHMsI BBIJICICHBI CISAYIOMNUE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOUIUMHCS POCCUHCKONW TpaxKJaHCKOW HICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJHLIHMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOTO TPaKJAHCKOro O0OIlecTBa, MPUHATBIMH B OOILECTBE
HOpMAaMM Y TpPaBWIAMHM  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMbITA IO3HABATEILHOM U NPAKTUYECKON NESITEIbHOCTH
OoOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HAaHMS 00YJaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpMax M TMpaBUiiaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSTEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUS K TMPOILECCY TBOpPUECTBA B 00JACTH TEOPUU U MPAKTUUYECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAyKH €CTh PE3YJIbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJIYYEHUH U TMOCICIYIOLIEM
aHanu3e WH(OpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HA MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 3J0pOoBOTO M Oe3omacHoro obpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl 1EHHOCTH TPaBUJl HHIUBUIYAIHHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWU NPaKTUYECKUX 3ajad
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



UHTEpeca K MPaKTHYECKOMY M3YYEHHIO MPOQECCHil pa3IudHOTO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peann3aluud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAaHUA TJI00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOsieM, BIUSHUSA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIUIMX BpEl OKPYXKaIOUIEH
IPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH DKOJIOTUYECKOU HaIIPpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIBHOM
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

Cc()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAHUSl CHeUUKA XUMUU KaK HayKd, OCO3HaHMs €€ poju B
dbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHUHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpHI, PEIICHUH TI100aTbHBIX MpodsieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, MUIIEBOU U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPyJda W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHMUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BAThH



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAOIIEro MUpPa U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAydYHBIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJbI0  ITOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSTEITFHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHUM 1O XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YpOBHE CpeAHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHS, SIBIICHHE,
MpoIecc, CUCTeMa, HayIHBIH (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCabHbIe Y4eOHbIC NEeUCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmHpoBaHue (yHKLIHMOHATBHOM
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JeicTBUSL:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOJIeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LENH JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATHM U YCTAHABIMBATh WX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKInii;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHbIC CBSI3M MEXAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCIIOIb3YEeMbIE€ B XUMUHU CUMBOJUYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyecKas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakiuy — TMpU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS JIJIS1 BBISBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
pEeaKLHnii;

(GopMyIMpoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHBIE
U CaMOCTOSITEIBHO C(OPMYJIMpPOBAaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUS W IPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS Y BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYCHUYECKOW HCCIEAOBATENIbCKOM ¢ MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX uWHOOpManuu (HAy4HO-
NOMyJIsipHas JUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(POPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



dbopMynIupoBaTh 3aMpOChl U MPUMEHSTh PAa3IMYHbIE METOJbI MPHU MOUCKE U
orObope wuHPOpMaNKK, HEOOXOMAUMOW [JI1 BBIOJHEHHS yYeOHBIX 3a7ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMY  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3udeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpeBHATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra U/Win
JTUCKYCCUM,  BBICKa3bIBaTh  HJeH, (OPMYyIUpPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBISATH CBOK IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENBLCKUX 3ajad, BBIOMpaTh Hambosee
b deKTUBHBIN Ccroco0 HMX perieHuss ¢ Y4ETOM TOJYYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJH3a
¥ CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KITIACC

[IpenMeTHble pe3ylnbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMUSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJIICHUU



npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W  KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUYECKUX 3314
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO M MPUPOTHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATUS (XUMHUYECKUW DJIEMEHT, arToM, DJIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUECKUHN P, TOMOJIOTH, YTJIEBOJIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COCAUHEHUS, MOHOMEp, IMOJIUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranndeckux BemiectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXKale B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJb30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM NEATEIbHOCTH YETIOBEKa;

c(OpPMHUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OPraHUUYE€CKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMys OpraHMYECKHMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJICTH MOJIEKYJl OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIpEIeTEHHOMY
KJIacCy/Tpynne CcoequHEeHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHHS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cucremarnyecko HoMenkiatype (IUPAC), a Takke NpUBOAWTH TPUBHATILHBIC
HA3BaHUSl OT/EJbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWJICHIJIMKOJb, TJHIEpUH, (eHos, GopMaibIeTu, aleTaablIerul, MypaBbrUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIO0TA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACISITh BHUABl XUMHUYECKOW CBSI3H B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BemiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATWJIEH, MPONWIEH, AlleTHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHHUSMH COOTBETCTBYIOIMX XUMUYECKUX PEAKIHUHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chlpbs (HE(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCTh YMEHHMM BIJIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0l U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBWiia OOpallIeHUs C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpalIEHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUH, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHHH, IBETHHIC PEAKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3aluch YpaBHEHUUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOyYaeMyl) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUSI B OBITY M TPYMOBOH MESITEIBHOCTH B IIEIISIX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIci Tokasatens [IJIK, mosicHsITh Ha mpuMepax CHocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

TUISE 00Y4aroNIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBUAAIIUX OOYyYalOUIUXCA: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cuCcTeMy oOo3HadeHui JI. bpaitns ayis 3amicu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XUMUS OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TIO3HAHUHU SBJICHUH
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTHUYSCKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 370pPOBBIO U IPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKasl CBS3b
(KOBaJIeHTHas1, MOHHAsS, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PpacTBOpP, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAsE JAUCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUUYECKON peakiuu, XUMHUUYECKOE DaBHOBECHUE); TEOPUU M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON auccolmannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHEHMS W IPEBpaICHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE IOHUMAHHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHLHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIICHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YpPaBHEHUM  XHUMHYECKUX  PEaKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIASIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/A, MUPUT U JIpYTHE);

c(hOpMHUPOBAHHOCTh YMEHUM OIPEACIISATh BaJIECHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJIEHTHAsl, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUU (IPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOAMUYECKOro 3aKkoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

chOpMHPOBAHHOCTh YMEHHH XapaKTepu30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ysA MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKue YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKUX DJIEMEHTOB U MX COCAMHEHUU
0 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TCHETHUYECKOM CBS3U MEX]Y HEOPraHUYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TMPU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dekTy peakiru, U3MEHEHHUIO CTEIEHEW OKHCIICHHS DJIEMEHTOB, OOpaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIIMH UAYT 0 KOHIIA;



c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB PAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATH
OMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOpPMHPOBAHHOCT, YMEHHMM  pacCKphIBaTh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHE MPOLIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOTBI, aMMHaka, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCIECHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOIO 3((eKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
nocyAod M JabopaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWwiia oOpallleHus C
BELIECTBAMH B COOTBETCTBUM C MHCTPYKLUSMHU IO BBIIOJIHEHUIO J1a00OpaTOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIMUSHUE Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW peakluHu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metaiey U «Hemeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh pPE3yJbTaTbl XUMHUYECKOIO 3KClIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIH, IHTEepHET U ApyTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
IEJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXpaHEHHUSI CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOTHONU Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMMAsI
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CHOcOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OpPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI: YMEHHUE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISE  CJICTIBIX H  CJIA0OBHUIAIIMX OOYyYaloOlIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuil JI. bpaitnst ayia 3ammucu XuMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
IIpenmer opranuyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
HWroro no pazneny 3
Paznes 2. Yriesogopoasbl
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2
59 HenpenenbHble yriieBOAOPOIbl: aJKEHBI, 5 1
QJIKaTUCHBI, aJTKIHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [TpupogHBIE HCTOYHHUKH YTIEBOIOPOIOB U 3 1
ux nepepadoTka
Hroro mo pazueny 13
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTBI. 7 1
CrnoxHble 3¢upbl
3.3 VYrneBoasl 3 1




Uroro no pazgeny

13

Pa3nen 4. A3oTcoaepikamye opranudeckue coeMHeHus

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 3
Hroro mo pazneny 3
Pasznea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

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




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne ni/m P Kourpoububie IIpakTuyeckue (uubp )
NpOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonuyeckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMUICCKUX 3
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4
' BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Uroro no pazgeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Meransl 6
2.2 ‘ Hemerammsr 9 1 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XWUMUS U )KU3Hb 4
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

10 KUIACC

1.

INa6puensu O.C,1.C.OctpoymoB. Xumus. 10 kiacc. ba3oBeiil ypoBeHb: YUEOHHUK 11
obmeoOpaszoBarenbHbIX yupexaenuid./O.C. ['adbpuensy, N.I'. Octpoymos.— M.: OJIMA
Menua I'pym.

2. Tectol mo xumuu. K yue6nuky O.C. I'abpuensna «Xumus. 10 knace. bazoBsiit
ypoBeHb»/ M.A.Psi60B-M: 3narenbcTBO «DK3aMeH.

3. Pabouas terpans k yueOHUKY « Xumus. 10 kiacc. ba3oBblil ypoBeHbY.

11 KJIACC

1. Tadpuensn O.C,1.C.OctpoymoB. Xumus. 11 kiacc. ba3oBblil ypoBeHb: yueOHUK A5
obureo6paszoBarenbHbix yupexaenuid./O.C. 'abpuensu, U.I'. Octpoymos.— M.: OJIMA
Menua ['pym.

2. Tectsl o xumuu. K yue6nuky O.C. ['abpuensna «Xumus. 11 knace. bazoBsiit
ypoBeHb»/ M. A .Ps160B-M: M3aatenbcTBO «DK3aMEHY.

3. Pabouas terpans k yueOHUKY « Xumus. 11 kinacc. ba3oBblil ypoBeHb».

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

1.

o

10.

11.

12.

13.

14.

I"abpuensu O.C. Ilporpamma kypca xumuu i1 8-11 kitaccoB 00111€00pa3oBaTEIbHBIX
yupexaenuit. — M.: JIpoda.

O.C.I'abpuensH, A.B.SIkymeBa. « Xumus.10 knacc. ba3zoBsiii ypoBeHb». MeToauueckue
pPEKOMEH1alnH.

KonTponbHo- usmepurenbable MaTepuansl. Xumus . 10 kiacc/Coct. H.I1. Tpoerybosa.
[Mupmmaa H.B. Xumust.10-11 kimaccesl: MHAMBUAYAIbHBINA KOHTPOJIb 3HaHUHN. KapTouku-
3aganus/ H.B.llupmmna.-Bonrorpan: Yautens.

Macrep-knacc yuntens xumun.Boimyck 3.Opranuueckast Xumust. Y poku ¢
ucnonszoBanueM MKT. Ciuenapun MeponpusTuii ¢ UCTIOIb30BaHUEM
NKT.MHTepakTHBHBIE UTPBl.MeToInuecKoe ocooue ¢ 3JIEKTPOHHBIM MTPUIOKEHHUEM. -
M.:Ilnanera-(CoBpeMeHHas 1IKOJIa).

Oprannyeckast xumust. UKT.Cepust «TeXHOIOTUM yIIpaBIeHUS COBPEMEHHOMN IIKOJIbD)
Opraanueckast xumust. 10 knace. IHTepakTHBHBIEC AUTAKTHIECKUE

MaTepHalbl. JJIEKTPOHHOE MPUIIOKEHHE.

Buneoypoxu. Xumus. 10 knacc.Infourok.ru

OKcrepUMeHTalIbHasi XUMUS B CHCTEME NPOOJIEMHO-pa3BUBaOIEro ooyyenuns.§-11
KJIACCHL.UHCTPYKTUBHBIE KapThl MPAKTUYECKUX PAOOT U OMBITOB/aBT.-COCT.
E.B.KuceneBa.-Bonrorpaz: Y UuTensb.

Xumus. Kontposnbablie u mpoepounbie padoThl. K yuebnuky O.C. 'abpuensina
«Xumus.11 knace. bazoBsiit ypoBeHb». — M.: [lpoda.

KonTponbHo- usmepurenbabie MaTepuansl. Xumus . 11 kinacc/Coct. H.I1. Tpoerybosa.
M:BAKO.

[Iporpamma kypca xumun 1751 8-11 kmaccoB 001eo0pa3oBaTeIbHBIX YUPEKICHUH.
[Na6puensu O.C. — M.: [Ipoda.



15. lupmmua H.B. Xumus.10-11 knaccel: ”HAMBHYaabHBIA KOHTPOJIb 3HaHUH. KapTouknu-

3amanusi/ H.B.Illupmuna.-Bonrorpan: Yaurens.

16. Lluxn 0Opa3oBaTEIbHBIX MPOrpaMM. AKaIeMHsI 3aHUMATEIbHBIX HayK. XUMUSI.

17. Xumust. KOMIUTEKT 37€KTPOHHBIX IIOCOOUH 110 KypCy XUMHH.

DKcrepuMeHTalbHasi XUMUS B CHCTEME MPOOJIEMHO-Pa3BUBAIOIIETro 00y4yeHus.8-11
KJIaCCBHL.MHCTPYKTUBHBIE KapThl MPAKTHUECKUX padoT u onbIToB/aBT.-cocT. E.B.Kucenena.-
BOJITOTpa: Y UUTEIIb.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

oukrwdE

http://www.edu.ru —karayor o0pa3oBaTeIbHBIX HHTEPHET-PECYPCOB;
http://www.ege.edu.ru - moptal  HWH()OPMAIMOHHOW  TMOJICPKKHA  CIUHOTO
rOCYIapCTBEHHOTO IK3aMEHA,;

http://www.profile-edu.ru - caiit o npoguisHOMY 00yUEHUIO;
http://www.auditorium.ru - Poccuiickoe 00pa3oBaHHe — CeTh IOPTAIOB
http://www.teacher-edu.ru — Hay4YHO-METOAMYECKHI IICHTP KaJpOBOrO OOeCreueHUs
obmero oopazopanuss ®PUPO MOH PO

http://www.mon.gov.ru — caiiT MUHUCTEpCTBa 00pa3oBaHus U Hayku PO
http://www.apKro.ru — caidT MmoziepHu3anuu oomiero oopaszosanus PO
http://www.ed.gov.ru - caiit MunucrepcTBa oopazoBanusi PO

http://school.edu.ru — poccuiickuii 00pa3oBaTeNbHBIN MOPTAI

http://www.fio.ru - ®enepauus Murepuer-o0pazoBaHusi

http://lit.1september.ru - Caiit rasersr "IlepBoe ceHTsOps. Xumwust" /METOIUYECKUE
MaTepHuabl/

http://som.fsio.ru — CereBoe 00beIMHEHNE METOAUCTOB

http://www.km-school.ru - KM-mxona

http://it-n.ru — CeTh TBOPUECKHUX YUUTETCH

http://www.lib.ru - DnexTponnas 6ubnuoreka

www.virlib.ru — BuptyansHas 0OubiaroTeka

Harnsanueie moco6us:

[Iepnoanueckas cuctema XuMudeckux 3y1eMeHToB /[.1. Mennaeneesa
DNEKTPOXUMHUYECKUN PsiJl HAIIPSHKEHUHA METaJIIOB

Tabnuira pacTBOPUMOCTH COJICH, KUCIOT, OCHOBaHHH.

Tabnuia HHINKATOPOB

Mopenu atoMoB

Komnexkuun: «Hed1b», «Kamennslit yronsy, «Ilnactmacce», «BonokHa»
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