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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YypOBHE CpeIHEro o01ero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepallbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «Ctparernn pa3BUTHSL BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpareruy 00y4YeHus, BOCIUTAHUSL M PA3BUTHUSL O0YUYaIOIINXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHuA. OTH UEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHEero o0IIero o0pa3oBaHusl CpeCTBaMU y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1ened W MPUHLHIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo poyib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PAIIMOHATILHOTO HAYYHOTO MBIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
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BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHMEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa W SKM3HU KaXJI0ro uieHa oOmectBa. CoBpeMeHHas XUMHUS KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOIIMMU MHENSIMH W MPUHIUIAMU CPEIHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCHEHNIHOIO BKJIOYEHUS B JKU3Hb COLIMYMA, NPOJOJDKEHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P’KaHHsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAaHHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUYEHHWEM 3HAHUM U3 00IIel XUMUU) U
OpraHu4eckor XxuMuu. @OpMUPOBAHUE JAHHOU CHUCTEMBbI 3HAHUW NPU U3YyUYECHUU
npeaMeTra oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOI000pas3us
BEILECTB Ha OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpENENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHW, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  BJIEKTPOHHBIX
NpeACTaBIeHU O CcTpoeHun BemecTB. CBelneHHMs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHu4eckod XUMHM IOJy4YarOT pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
NPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan H (DAKTOJOTMUYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
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XUMHSD»  OOYyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOINYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTMYECKUX MO3ULUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o06o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W MPUMEHEHHH, a TAKKE O XMMHUYECKHX PEaKIUSIX, UX CYIIHOCTH H
3aKOHOMEpPHOCTSX MpOoTeKaHus jgomnosiHgercss B Kypcax 10 um 11 kmaccoB
3JIIEMEHTAaMHU COJAEpkKaHMsI, UMEIOUMMH KyJIbTYPOJOTHYECKHM W NPUKIATHON
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpYTMMH HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U IMPAKTUUYECKOU
NEeATEIbHOCTH YEJOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOIECCY
TBOPYECTBA B 00JIACTH TEOPUHU U MPAKTUIECCKUX MPUIOKEHUN XMMUHU, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ [UIsl TONOJNHEHHWS 3HAHWM, pEIMICHUS WHTEUIEKTYIbHBIX |
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  W3YYCHHs] OPHUEHTHUPOBAHO  Ha
dbopMupoBaHUE y OOYyYaIOIIMUXCS MHPOBO33PEHUECKONM OCHOBBI JUIsl MMOHUMAaHMS
¢unocopckux uiaed, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTo U
OpraHMYeCcKOro Mupa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pellieHusT MPOTUBOPEYMH MEXAYy HOBBIMU (akTaMM UM  TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNUE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIM3AINU
oOyJaroluxcs MPUHATHIE MPOTPaMMON IO XMUMHMHM TOAXOABI K OIpPEIeICHHIO
COJEpKaHUSI M TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (hopMmHupoBaHHUE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUNA, UMEKOIIUX 0a30Boe€ 3HAYEHUE A
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, IOUCKa, aHalu3a u
00paboTku MHpOpMAaLIK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUSI OTbITA MTPAKTUYECKON
U HCCIIEeIOBATEeNIbCKON NEeATENIbHOCTH, 3aHUMAIOIIe Ba)KHOE MECTO B MO3HAHUU
XUMHH.

B mpakTuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMsl, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa30BaHuUs, [IPH ONPEAEICHUU
COJIEPKATENIbHON XapaKTepUCTUKU IIeJied H3ydeHUs MpeAMeTa HampaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
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JIESITEIBHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIOHEHTOB MHPOBOM KyJbTyphl. C
METOJUYECKOW TOYKHU 3PEHUS] TaKOW MOJXOJ K OIpeNeJCHHUIO LeNel H3ydyeHUs
npeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IEJIAMH H3Y4YCHHS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupOBaHHME CHCTEMbl XUMHUYECKUX 3HAHUM Kak  BaKHEHIIeH
COCTAaBJISIIOIIECH €CTEeCTBEHHO-HAYYHOM KapTHHBI MHUpa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHHE M TMOHHUMAHHME CYIIHOCTHU JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmMupoOBaHHE U PA3BUTHUE MPEJICTABICHUNA O HAYYHBIX METOJAaX MO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiui, HEOOXOJUMBIX Ui MPUOOpETEHHS
YMEHUN OpPHUEHTHUPOBATHCS B MHUPE BEIICCTB W XUMHUYCCKUX SIBICHHM,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOM U MOBCEAHEBHOMN KU3HH;

e DPa3BUTHE YMEHUU U CIIOCOOOB AESITEIBLHOCTH, CBSI3aHHBIX C HAOJIIOJEHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, comeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a/1a4 U3YYCHHUS
MpeaMeTa B IPOrpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpefaHero oobmiero odpazoBanus. CeronHs B
NpernoJlaBaHu  XUMHH B OoJNbIlIeld  CTENEeHH OTHAETCS  MPEeANOoYTEHUE
NPAKTHUECKOH KOMIIOHEHTE COJEp)KaHWs OOydeHHUs, OPHEHTHUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aluy, BJIaJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHUSMHA aKTUBHOTO TOJIYYCHHS 3HAHUN M MPUMEHEHHUS UX B PEAbHOW >KU3HU
JUTS PEIICHUS TPAKTHUECKHX 3a71ad.

B cBs3W ¢ 3TUM mpu W3YYEHHH TMpeaMeTa «XUMHS» TOMHHHPYIOIIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE SN U 33291, KaK:

amanTanys 00yJaromuXxcsl K YCIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHHATHIO TPAMOTHBIX
pelieHui B KOHKPETHBIX KU3HCHHBIX CUTYAIUSAX, CBA3AHHBIX C BEIIECTBAMHU M MX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCA  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHIINI), UMEIONINX YHHUBEPCaJbHOE 3HAUEHUE MJI Pa3jIMYHbIX BHUIOB
JeATEIIbHOCTH: pelleHus MpooJieM, Morcka, aHain3a U o0paboTku mHOOpMaINH,
HEOOXOAUMBIX [JIsi TPUOOPETEHUsl OIbITa JESTEIBHOCTH, KOTOpas 3aHUMAaeT
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BaXHOC MECTO B II03HAHWW XHMHH, a TaKXe I OLCHKH C IO3UIUH
HKOJIOTHYECKON OE€30MMacCHOCTH XapaKTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEIY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CTIOCOOHOCTEH 00YJarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MPHOOPETaTh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBHUH C )KH3HCHHBIMHU MTOTPEOHOCTSIMH, UCTIOIH30BAThH
COBpPEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAYYHO-TIOMYJISIPHON HH(POpMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHUE U PAa3BUTHE Y O0YUAIONIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTeIIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJIUMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUHA XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYCCKOW
HAIPaBICHHOCTH XUMHUU, €€ BaXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUYCCKUX PECYpPCOB H
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUSI HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TIPHUPOJC W CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCIIOJIb30BaHUS TTOJIYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEHICHUA B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMH SBJICHUSMHU.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUsA MNpeaMET «XHUMUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAayYHBIC
IPEIMETHD».

OO11ee YncIo 4acoB, OTBEAEHHBIX U1l U3YYCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrapisgeT 68 dacoB: B 10 kiracce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIy4YEHUH HOBBIX BEHIECTB M MaTepHaioB. Teopusi CTPOECHHUS OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accUpuKaMKU OpraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3luaMy OPraHUYeCKHX BEIIECTB W MarepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

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

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

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusauuu). [lonydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklMH THAPUPOBAHUS, TaJIOT€HUPOBAHUS, THIpaTalUH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
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cocmaes,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolicmea  (peakyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NOAyYeHue u npumeHnexue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIMMHA K
Pa3IMYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W HOIyTHBIE
HedTsaHbie Ta3pl. Hedpts u e€ mpoucxoxnaenune. CrocoObl mnepepaboTku HeDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATAIMTUYECKUW), nupoau3. I[Ipomykrer
nepepaboTku He(pTH, UX NPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMmeHHBbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M MX IIPEBpALICHUI:
O3HAaKOMJIEHME C oOOpa3lamMu IUlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTHUECKON PabOThI: MOJyYEHUE ITHIIEHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncnendss 1mo YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprannyeckue coelMHeHus

[IpenenpHplE OOHOATOMHBIE CHOUPTHL. METAaHON W D3TAHOJ: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakuMW C AaKTUBHBIMU MeETaJlJIaMH,
rajJloreHOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  COUPTBL. OJTWIEHIJMKOIb W  TJIMLEPUH: CTPOEHHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIOaToOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoBeka. [[puMeHenne ramuepuHa U 3TUIEHTIIMKOJIS.

®deHon: CTpoEHHWE MOJIEKYNbI, (QU3NYECKUE U XHUMHUYECKHE CBOMWCTBA.
ToxcuuHocTh PeHona. [Ilpumenenue gpenona.

Anbaerugpl U kemowuwvl. DopManbIeTrUi, alETAIBICTUl: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTH.. MypaBbUHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBa (CBOMCTBA,
obmue Uil Kjacca KUCIOT, Peakiysl 3TepUpUKaLUK), TOJIy4eHUE U IPUMEHEHUE.
CreapuHOBasi U OJEHMHOBAs KUCJIOTHI KaK MPEACTABUTEIN BBICIIMX KapOOHOBBIX
KHUCTOT. Mbljla KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.




Cnoxnple 2(QUpHl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. [ wmmponus
coXHBIX hupoB. XKupsel. ['uaponus xupos. [Ipumenenne xupos. buomornyeckas
POJIb KUPOB.

VYrneBonpl:  cocTtaB, KjaccUUKaUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — npocTeimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
runpokcuaoM Mmeau(ll), okucnenne aMmuadHbiM pacTBopoM okcuua cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJEHHUE B NPUPOJE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak OpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Henono3bl. Pu3nueckue W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIBHBIE METOJbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUIN:
IpoBeJCHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCJIEHHE 3TaHOJa
okcusiom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugapokcugom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCcTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOIOM),
MIPOBENICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHUCIIOTHI.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo ypaBHEHHIO XHUMHUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTEepHbIE OpraHuuYecKue coeauHeHus. dusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak npuUpOAHBIE BBICOKOMOJIEKYJApHbIE coenanHeHus. llepBuunas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE pEAKIIMU Ha OCIIKU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
HaOJIOICHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OCITKOB MPH
HarpeBaHWM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIE TOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEOUHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJUMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.



DOKCHepUMEHTAIbHBIE METObl HM3YYCHHs] BEIIECTB W WX MPEBPAICHUI:
O3HAKOMJIEHUE C 00pa3llaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB.

MeXnpeaMeTHBIC CBSI3H.

Peanm3arus MeXnpeIMETHBIX CBA3CH MPU M3yUYECHUU OPTraHNYECKONH XUMHUH B
10 kiacce OCYUIECTBISETCA YEpe3 HCIOJIb30BAHUE KaK OOIIHUX eCTECTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOMIUXCS CHCTEMHBIMHU TSI OTIASITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO011e ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHWE, HAYYHBIN (DaKT, TUNoTe3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, MepruoIMIYHOCTb, HAOII0IEHNUE,
U3MEpEeHHe, SKCIIEPUMEHT, MOJICTIUPOBAHHE.

®dwuszuka: wMaTepusi, DOHEprus, Macca, aroM, OJJEKTPOH, MOJIEKyIa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (DU3NUYECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIbI, TIOJIE3HBIE HCKOMAeMbI€, TOTLIIMBO,
pecypchl.

TexHONOTHs: TNHIIEeBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOTOIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpEnapaThbl, MaTepUaibl U3
MCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

Xumuyeckuil sneMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/iejieHUs JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IINEKTPOHHAS KOH(PUTYpAITUs AaTOMOB.

[Tepnonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. Csizb nepuoanueckoro 3akona u Ilepuoauyeckoil cucTemsl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIIOKHBIX BEIIECTB IO TPYINaM MU MepUoaMm.
3HaYeHue MepUOoANYECKOro 3aKOHA B PA3BUTUU HAYKHU.
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CrpoeHue BeliecTBa. XUMHUYECKass CBsI3b. BuAbl XHUMHUYECKOW CBSI3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJICHTHONM XWMHYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomoponnas cBsa3b. BaneHTHOCTb. JIEKTPOOTPHUIATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPDHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucreMmax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10151 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COCTMHEHU . Howmenknatypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MIPUHAJIEKAIUX K Pa3JIMYHbIM KJIacCcaM.

Xumuueckass — peakuusa. Kimaccupukanuss —XUMHUECKMX — peakiuil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUECKUX PEAKIIMSX.

CKOpOoCTh peakuuu, e€ 3aBUCUMOCTb OT pa3iaudHbIX (pakTopoB. OOpaTuMbIe
peakunu. XUMHYECKOEe paBHOBecue. DakTOppl, BIUAIOIIME HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnektponutuueckas auccounanus. CuiabHble U ciadble 35ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTpAJIbHAs, IIEJIOYHAS.

OKHUCIUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tadiui «Ileprogudeckas cucrema XuMuaeckux siaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUEe MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWUKATOPA, pPEaKIUMH HWOHHOTO oOMeHa),
MPOBEJICHNUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKLIUI.

PacuétHrble 3amaun.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pPEaKUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKHAE PACUETBI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemeramnel. Ilonoxxkenue HemeraimioB B llepuoauueckor  cucreme
xumudeckux snemeHToB [[. M. MenpaeneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
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@du3nyecKkue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAJUIOB (HAa mpuMepe
KHCIIOpoa, cephl, pochopa u yriiepoaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAUIOB (TajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHS) MU HMX  COCAUHEHUM  (OKCHIIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COSTUHEHUN).

[IprMeHeHNE Ba)XHENIIMX HEMETAIIOB U KX COCUHEHHU.

Meramnel. Ilonoxenne meramnoB B [leprognueckoil cucremMe XMMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. OOmme gusnueckue cBoricTBa MeTauioB. CriiaBbl METaJIOB.
DNEKTPOXUMHUUYECKUI P HAMTPSYKEHU METAIIOB.

XUMUYECKHE CBOMCTBA Ba)XHEUIIMX METAJUIOB (HATPUM, Kaluil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl MoaydeHuss MeTaioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
M3YYEHHUE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHHEe M OIMCAHHE JIEMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUIA ATIOMUHHUS C PACTBOpaAMU
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

Pacuétpl mMaccel BelecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMuu B 0O€CrieUYeHUM DKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOM
0e30macHOCTH, pa3BUTHH MeAHIUHBL [loHSATHE O HAyYHBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJTYYEHHUsI BAXKHEUIIIUX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUAIOB: BaXHEUINNE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIMOHHbIE MaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MUHEPAJIbHbIC
yaoOpeHus.

XuMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIb30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia OE30MACHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XHUMUHU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHsIe CBSI3H.
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Peanuzamuss  MeXnpeaMETHBIX  CBsi3ed Npu  M3ydeHUH  oOmeil u
HEOpraHW4YecKor XUMHUH B 11 Kjacce ocylIeCTBISIETCS YEpe3 UCIOIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATHH, SBISIOIIMXCS
CUCTEMHBIMU ISl OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHE, SBICHHE.

dusuka: MaTepus, YHEPrHsi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paJIM0AKTUBHOCTb, MOJIEKYJIA, SHEPTETUUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBA, (PU3MUECKHUE BEJIMYMHBI U €IUHUIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- u
MUKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEILLECTB B OPTaHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pecypcsl.

TexHonorusa: XUMHYECKasi MPOMBIIIIEHHOCTb, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
IPOMBIIIJIEHHOCTh,  (papMalleBTUYECKass  MPOMBIILIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHUX IIpenapaToB, NPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTEpHUAJIOB,
AIIEKTPOHHAS MPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.
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[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA I[MTPOI'PAMMEBI 110 XMMHN HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHSI OOy4aroIIUMUCS
OporpaMMm  cpefHero ooOmero oOpa3oBaHusi  (JIMYHOCTHBIM, METaNpEAMETHBIM U
npeaMeTHbiM).  HayyHo-meToauyeckoil  OCHOBOM  miisgi  pa3pabOTKH  IJIAHUPYEMBbIX
pE3yNbTAaTOB OCBOEHUS IPOrpaMM CpeaHEro oOmero oOpa3oBaHUs SBISETCS CUCTEMHO-
NEeATEIbHOCTHBIN TOJIXO/I.

B CcoOTBETCTBMM C CHUCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUSI INpEeAMETa «XUMHUS» Ha YpPOBHE CPEIHEro oOIero oopa3oBaHUs
BBIJICJICHBI CJIEIYIOLIUE COCTABIISIFOLIHUE:

OCO3HaHHE O0YUYAOIIUMHUCS POCCUMCKON TPaXKTaHCKON MICHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIMYue MOTUBALUMU K 00YyUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHNUN JTMUYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPATUIMK 0a30BOIM HAYKH XUMHH;

TOTOBHOCTB M CIIOCOOHOCTh OOYYaIOMIMXCA PYKOBOJICTBOBATHCS B CBOEH AESATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMA YCTaHOBKAMH, NPHUCYLIMMHU LEJOCTHOW CHCTEME XHMHYECKOIO
o0pa3oBaHus;

HaJIMYue MPaBOCO3HAHMS SKOJOTMYECKOM KYJIBTYpPbl M CIIOCOOHOCTH CTaBUTH LIENIU U
CTPOUTH KU3HEHHbIEC TITaHBbI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MpeAMeTa «XUMHUS» IJOCTHralOTCsl B €IUHCTBE
y4eOHOM U BOCHHUTATENIbHON JEATENbHOCTH B COOTBETCTBUUM C T'YMaHUCTHYECKUMH,
COIMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU U HJI€AJIaMH POCCHIICKOTO
IPaXKJAHCKOTO OO0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHM M TpaBUJIaMHU IOBEICHUS,
CHOCOOCTBYIOLIMMHU  TpollecCaM  CaMONO3HAaHMUS, CaMOpPa3BUTUS U  HPABCTBEHHOIO
CTaHOBJICHMSI JINYHOCTH O00YYaIOIIHUXCS.

JIn4HOCTHBIE pEe3yabTaThI OCBOEHUS npeamera «XuMus» OTPAXKAIOT
c(OpPMUPOBAHHOCTH OIBITA MO3HABATEIBHON U MPAKTUYECKON NEATEIBHOCTH 00YJaromIMXCs
M0 peaju3aliy MPUHATHIX B 00IIECTBE LICHHOCTEN, B TOM YMCJIE B YACTH:

1) rpasKIaHCKOTr0 BOCIMTAHMA

OCO3HaHUsl OOYYAIOLIUMUCS CBOUX KOHCTUTYLIMOHHBIX TpaB M O0s3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHHUS] O COLMAIBHBIX HOPMAax W IMPAaBHJIAX MEXIMYHOCTHBIX OTHOLIECHUN B
KOJUIEKTHBE;
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TOTOBHOCTH K COBMECTHON TBOPYECKOW MACSATEIBHOCTA TIPU CO3MaHUHM Y4IEOHBIX
MIPOEKTOB, PEIICHUH YYE€OHBIX U I[IO3HABATENbHBIX 3a/1a4, BBIMNOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHUMAaTh W TNMPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHMKY W apTryMEHTHI
JIPYTUX TIPU aHAIU3€ PA3IMYHBIX BUJIOB YUCOHOM JIESITEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUA:

IIEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAYYHOMY HACJIEAUI0 OTEUECTBEHHOM
XUMUH;

YBaYKCHHS K IMPOIECCY TBOPUYECTBA B 00JIACTH TEOPUU M MPAKTHYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAYKH €CTh PE3YJIbTAT AJTUTEIBHBIX HAOIIOACHUH,
KPOIOTIUBBIX KCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca M T03HABATEIBHBIX MOTHBOB B IOJYYEHHM M TOCJICAYIOIIEM aHaJlu3e
uH(dOpMaIUU O MEePEOBBIX JTOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLICHMBATh CUTYallMM, CBSI3aHHBIE C XUMHUYECKUMH SIBIICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEAEHUE M IMOCTYIKM CBOMX TOBApUIIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHUE TOCJICICTBUIN ATUX MOCTYIKOB;

4) popmupoBaHUs KYJIbTYPbI 310POBbSI:

MOHUMAaHUs I[IEHHOCTEH 3J0pOBOro M 0Oe30macHOro obpasa >KM3HU, HEOOXOJAMMOCTU
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 3710POBBIO;

COOJIFOICHUS TPaBUJI OE30MMaCHOT0 OOpAICHHS ¢ BEIISCTBAMHU B OBITY, ITOBCEIHEBHOMN
KU3HU U B TPYJIOBOU JIE€ATEIIBHOCTH;

MOHMMAHUSl IEHHOCTU TMPaBWI HHAUBUIYAIHHOTO W KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 310POBBIO U )KU3HH JIIO/ICH;

OCO3HAHMS TMOCJEICTBUA M HEMPUATHS BPEIHBIX MPUBBIYCK (YMOTPEOJIICHUS AJIKOTOJIA,
HAapKOTUKOB, KypeHHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIbCKON JeATEebHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSATEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUWU MPAKTHYECKUX 3a/ady COLUAIbHOU
HaIpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY M3YyYEeHHUI0 MPOodecCuil pa3IudHOTO Pojia, B TOM YHUCJIE Ha
OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBaKEHUS K TPYAY, JIOJISM TPyJa U PE3yabTaTaM TPYAOBOU AESITENbHOCTH;
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TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIAYaTbHON TPACKTOPUH 0Opa3OBaHMS,
Oynymerd mpodeccuu € peanu3alnud COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CHIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEN 00111€CTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJOTUYECKH  IIeJIeCOO0pPa3HOr0  OTHOIIEGHUS K  MPUPOJE, KAaK  HCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAaHUsl  TJI00AIbHOTO  XapakTepa  AKOJIOTMYECKHX  MpoOJeM,  BIHSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE NMTPUPOTHON U COLMATILHOW CPEIBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JIOCTUKEHUNW XUMUU JJIs pEelIeHUs
BOIIPOCOB PAIlMOHAIBHOTO MIPUPOIONIOIb30BAHUS;

AKTUBHOT'O HETIPUSITUSI AEHUCTBUM, MPUHOCSIINX BPell OKPYKalollel MPUPOJAHON cperie,
YMEHHUS MIPOTHO3UPOBATH HeOIaronpusiTHbIC AKOJIOTUUECKHUE MTOCIIC/ICTBUSA
MPEANPUHUMAEMBIX JEUCTBUN U MPEAOTBPAIIATH UX;

HaJlMyusl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, KOJIOTUYECKOW KYJbTYPhI, OIbITa
JEATEeIbHOCTU OSKOJIOTMYECKON HAIMpaBJICEHHOCTU, YMEHHUS PYKOBOJCTBOBaThCA HMH B
MO3HABaTEJIbHONW, KOMMYHHMKATUBHOM M COLUAIBHOW MPaKTHUKE, CIIOCOOHOCTH U YMEHUS
AKTUBHO ITPOTUBOCTOSITH UJE0JIOTUU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl cHeluUKA XUMHUHU KaK HayKd, OCO3HaHUs €€ pojii B (POPMHUPOBAHUU
pPalMOHAIIBHOTO HAYYHOTO MBINUJICHUS, CO3JaHUU IIEJIOCTHOTO TPEACTaBICHUs 00
OKPYKAIOLIEM MHUPE KaK O €IMHCTBE MNPUPOAbI U 4YEJIOBEKAa, B IMO3HAHUU MPHPOIHBIX
3aKOHOMEPHOCTEH U pelieHUuH POoOJIeM COXPAHEHUSI IIPUPOJITHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTU XMMHH JJII COBPEMEHHOM IUBWIM3ALUM: B €€
I'YMaHHCTHYECKOW HAMpPaBICHHOCTU U BaXXHOW POJIM B CO3[JaHMM HOBOM 0a3bl MaTepuaIbHOU
KyJIbTYphlI, PEIICHUU TJIOOATBHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA —
CBIPHCBOM, JHEPTreTHUYCCKOMN, IHUINEBOM M DKOJOTHUYECKON O€30IacHOCTH, B Pa3BUTHHU
MEJIUIIMHBI, 00ECIIEYEHNN YCIOBUHN YCTEITHOTO TPyJa U IKOJIOTUYECKH KOM(OPTHOMN KU3HU
Ka)KJ0T0 4YJeHa OOIIeCTBa;

€CTEeCTBEHHO-HAyYHOW TPAMOTHOCTU: TIOHUMAHHUS CYIIHOCTH METOJIOB TIO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIL30BATh MOJyYacMbIe 3HAHMSI
JUTSL aHalu3a W OOBSICHEHUS SIBIICHUW OKPYXKAIOMIETO MHpa M MPOUCXOASAIIHNX B HEM
W3MEHEHHUM, YMEHHS JieJlaTh OOOCHOBAHHBIC 3aKIIOUCHHUS HAa OCHOBE HAy4YHBIX (PAKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOIYYEHHUS T0CTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSATEILHO HCIIOJIB30BAaTh XUMWYECKUE 3HAHUS IS PEIICHUs
po0JIeM B PEATbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0OBATENIbCKOMN AESTETbHOCTH;
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TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPBIBHOMY 00Opa30BaHUIO U camMO00pa3oBaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUH 10 XUMHUU B COOTBETCTBHHM C IKU3HCHHBIMU
MOTPEOHOCTSIIMU;

MHTEpeca K OCOOEHHOCTAM TpyJa B pasIuYHbIX cdepax MnpodecCHOHATHHON

NEATEIIBHOCTH.
METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS Y4e€OHOIro mpeaMeTra «XHMHS» Ha YpPOBHE
CpeaHero oo0I1ero 0opa3oBaHus BKIFOYAIOT:

3HaYUMBbIE 1Ji1 (POPMUPOBAHUST MUPOBO33PEHUS O0YUAIOIIMXCS MEXKAUCIUTIIIMHAPHbBIC
(MexTpeMeTHbIE) OOIIEHAYYHBIC MOHATHS, OTPaXaIoIIUe 1EeIOCTHOCTh HAyYHOU KapTUHBI
MHpa U ceudUKYy METOAOB MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX Haykax (Marepusl,
BEILIECTBO, DHEPIUsi, SBJICHHUE, MPOIECC, CHUCTeMa, HAay4YHbId (DAKT, MPUHIIUI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, T€OpHUsl, UCCIIeIOBaHUE, HAOIIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U
apyrue);

YHUBEpCAJIbHBIE  yueOHble  JAcHCTBHUS  (MO3HABaTElbHBIE, KOMMYHUKATUBHBIE,
pEryJsTUBHBIE), obOecrneuuBarone QopMUpOBaHUE (PYHKIIMOHAIBHOW TPAMOTHOCTH U
COIIMAJIbHON KOMITETEHIIMU 00YyJaronuxcs;

CIIOCOOHOCTh ~ OOYYaIOIIMXCA  MCIOJIb30BaTh OCBOEHHBIE  MEXIUCIMUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUSI U yYHUBEpPCAJIbHbIC Y4YCOHBIC NIEUCTBUS B MO3HABATEIHHOU U
COLIMAJIbHOM ITPAKTHKE.

MeramnpeaMeTHbIE PE3YNIbTaThl OTPAXKAIOT OBJAJACHUE YHUBEPCATBLHBIMH YYCOHBIMU
MM03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMH.

OBJaieHne YHUBEPCAJIbHBIMYI YUeOHBIMH NMO3HABATEILHBIMU A€HCTBUSIMH:

1) 6a3oBble JIOrHYECKHUE TeHCTBUA:

CaMOCTOSITENIbHO (pOPMYJUPOBATh M aKTyaJIM3UPOBaTh MPOOJEMYy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpEeNeNATh LeNU JEATENbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUH UX JOCTHKECHUS,
COOTHOCHUTH PE3YyJIbTAThl ICITEIHLHOCTH C MOCTaBJIECHHBIMU LIEIISIMU;

HCIIOJIB30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTMYECKOTO MBIIIJICHUS] — BBIIEIATh
XapakTepHbIE MPU3HAKU TOHATUI U YCTaHABIMBAaTh WX B3aUMOCBS3b, MCIOJIb30BAThH
COOTBETCTBYIOIINE MOHATHUSA JUIsl O0OBSICHEHUS OTAEIBHBIX (DAKTOB U SIBJICHUI;

BBHIOMPATh OCHOBAHHS W KPUTEPUM I KJIACCHU(UKAIIMM BEIIECTB M XUMHUYECKUX
peaKLnil;

yCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXY N3YUa€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJCHUS (MHAYKTUBHBIC, JEIYKTHUBHbBIE, 1O AaHAJOTHUH),
BBIABJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYMSI B  PACCMATPUBAEMBIX  SIBICHUSX,
(hopMyIHpOBaTh BHIBOJIBI M 3aKJIFOUCHUS,
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NPUMEHATh B MPOLECCE MO3HAHUS, WCIOIb3YEMbIE B XUMHUM CHMBOJIMYECKHE
(3HaKOBBIE) MOJENN, NMPeoOpa30BbIBaTh MOJEIBbHBIE IMPEACTABICHHUS — XUMHYECKUI 3HAK
(cuMBOJ) dJ€MeHTa, XUMHUYeckas (opMmylia, ypaBHEHHE XHUMHUYECKOHW peakluu — Tpu
pelieHnr y4eOHBIX I103HABAaTENbHBIX M IPAKTUYECKMX 3a/ady, NPUMEHATh Ha3BaHHbIC
MOJIEJIBHBIE NIPEICTABICHUS JUIS BBISBICHUS XapaKTEPHBIX NPU3HAKOB MU3Y4acMBbIX BEILECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBble HcCIeN0BATEIbCKHUE IeliCTBHS:

BJIaJI€Th OCHOBAMH METO0B HAYYHOT'O IIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIU;

dopMynpoBaTh LETUM U 3aJa4d HCCIENOBAaHUS, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIIMPOBAHHBIE BOIPOCHl B KAueCTBE HMHCTPYMEHTA IO3HAHUSA U
OCHOBBI I (DOPMHUpPOBAHMSI THUIOTE3bl IO MPOBEPKE MPABHIBHOCTU BbICKA3bIBAEMBIX
CYKICHHI;

BJIQJIETh HABBIKAMM CaMOCTOATEJIBHOTO IJIAHUPOBAHUS W IPOBEACHUS YYEHHYECKHUX
HKCIIEPUMEHTOB, COBEPLICHCTBOBaTb yYMEHHsA HaOIOgaTh 3a  XOAOM  IIpoliecca,
CaMOCTOATENIbHO MPOTHO3UPOBATH €r0 pe3yJbTaT, (OpMYIUPOBATh O0OOIIEHUS U BBIBOABI
OTHOCUTEIBHO JTOCTOBEPHOCTH pE3YyJbTAaTOB HCCJIEIOBAHMS, COCTaBIATH OOOCHOBAHHBIM
OTUET O MPOJIETIAHHOM paboTe;

npuoOpeTaTh OMBIT YYEHWYECKON MCCIIEOBATENILCKON U MPOEKTHOM EATeNbHOCTH,
MPOSBIATH CHOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIBHOMY IOMCKY METOJOB PEILCHUS
MPaKTUYECKUX 3a]1ay, IPUMEHEHUIO PAa3JIMYHbIX METOJOB MO3HAHUSI.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBAThCS B Pa3IMUYHbIX HCTOYHUKAX HHGPoOpMauuu (HaydHO-MOMYJIsIpHAs
JaUTepaTypa XUMHYECKOIO COJEpKaHUs, CIpaBouyHble mocoOus, pecypcel HHTepHeTa),
aHAJIM3UPOBaTh MHQOPMAIMIO PA3IMYHBIX BHUAOB U (GOPM NPEICTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENMPOTUBOPEUYUBOCTH;

(dbopMyaupoBaTh 3alpOChl U NPUMEHSATh Pa3IMYHbIE METOAbl NMPHU IMOUCKE U OTOOpE
uH(pOpMaLi, HEOOXOAUMOM /1JIsl BBIMOIHEHUS YUeOHBIX 3a7a4 ONpeAeIEHHOTO TUTIA;

nproOpeTaTh OMbBIT UCHOJIB30BaHUS UH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHMA
Y Pa3JIMYHbBIX MOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMpaTh ONTUMANbHYIO (OpPMY TIpeACTaBlIeHUs HHPOpMaluu
(cxempl, rpauKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAYYHBIH SI3bIK B KAauecTBE CpEACTBa MpHU paboTe C XUMHUYECKOU
uHpoOpMaliel: MPUMEHSITh MEXIpEAMETHbIE ((PU3NYECKHe U MaTeMaTHYeCKHe) 3HAKU U
CUMBOJIBI, (hOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISITHOCTH.

OBiaeHue yHMBEPCAJbHBIMM KOMMYHUMKATHBHBIMHM 1eCTBUSIMU:
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3a/laBaTh BOMPOCKHI M0 CYIECTBY OOCYXIaeMOW TEMbl B XOJA€ Juajora W/WiH
JTUCKYCCUH, BBICKA3bIBaTh WACH, (OPMYIUPOBATh CBOM TPEIJIOKECHUS OTHOCHUTEIHHO
BBITIOJTHCHUS TTPEIOKEHHON 3a1a49H;

BBICTYIIATh C TIPE3CHTALMEH PE3yIbTAaTOB MO3HABATEILHON NEATEILHOCTH, TIOMYyUYEeHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBIMOJHEHUH XHMHYECKOTO
IKCIIEPUMEHTA, TPAKTUYECKON pabOTHI IO KMCCICIOBAHUIO CBOWCTB HM3yYaeMBIX BEIIECTB,
peanu3anuy y4eOHOTo MpoekTa U (OPMYIUPOBATh BBIBOABI IO pe3yjIbTaTaM MPOBEAEHHBIX
MCCIICJIOBAaHMIA ITyTEM COTIIACOBAHUS MTO3UINH B X0/1€ 00CYKICHUS 1 OOMEHA MHCHHSIMH.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENFHO IJIAHUPOBATh U OCYIIECTBIISITH CBOIO MMO3HABATEIIbHYIO JACSTEIHHOCTD,
ompenenss e€ MeNd U 3aJ1a4i, KOHTPOJIUPOBATh U 10 MEepe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeIaraeMblii  QJITOPUTM JIEWCTBUM TIPH BBIMOJHEHUU YYEOHBIX M HCCIICIOBATEIHCKUAX
3a/1a4, BbIOMpaTh Hanbosee 3 HEKTUBHBIN CIIOCO0 UX PEIICHUS C YUETOM MOJTYyYEHUs HOBBIX
3HAHUM O BEIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEH JIEATEIHHOCTH Ha OCHOBE CaMoOaHajin3a |
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KITACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XuMush» OTpakaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM O XUMHUYECKOM COCTaBISIONIEH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpPA, POJIM XMMHUHU B TMO3HAHUU SIBICHHUU MPUPOIbI, B (HOPMHUPOBAHUU
MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIILHON TPaMOTHOCTH, HEOOXOIUMOM st
pEIICHUS TPAKTUYECKUX 3aJad M JKOJOTHMYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IPUPOAHOU CPEJIE;

BJIQJICHUE CUCTEMOM XMMHYECKMX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIiue
MOHATUS (XUMUYECKUM DJIEMEHT, aToM, OJEKTPOHHas 000Jouka aroma, MOJICKYJa,
BaJICHTHOCTh, DJIEKTPOOTPHUIIATEIILHOCTh, XWMHUYECKasl CBS3b, CTPYKTypHas dopmyia
(pa3BépHyTass U COKpallléHHas), MOJIb, MOJISIpPHAsT Macca, MOJISIPHBIN OO0BEM, YTIepOIAHBINA
ckeneT, (QyHKIHOHAIbHAS TpyMIMa, paaukall, U30MEpHs, U30MEphbl, TOMOJOTHYCCKUNA P,
TOMOJIOTH, YTJIEBOJIOPOIbI, KUCIOPO M a30TCOACPIKAIIUE COSTUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIWHEHUS); TEOPUH U 3aKOHBI (Teopus
CTpPOCHMSI opraHuyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XMMHUH; MUPOBO33PEHUYECKUE 3HAHMS, JIeXKAllUe B
OCHOBE TTIOHUMAaHUS TMPUYNHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHHUM, (haKTOJIOTUUECKUC
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CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJYYEHUU U OE€30MACHOM HCMOJb30BAHUM BAKHEUIIMX
OpraHUYECKHUX BEILIECTB B OBITY U MPAKTHUECKOM JAESATEIbHOCTH YEIOBEKA;

chOPMHUPOBAHHOCTh  YMEHHM  BBISBISATH  XapaKTepHbIC  TMPU3HAKH  MOHATHHA,
YCTaHABIIMBaTh UX B3aHMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHUS MIPU ONUCAHUU
COCTaBa, CTPOEHUS U MPEBPAILECHUI OPraHUYECKUX COCIUHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHUH HCIOIH30BATh XUMHUYECKYI0 CHMBOJIUKY ISl COCTABIICHUS
MOJIEKYJISIDHBIX M CTPYKTYpPHBIX (pa3BEpHYTOHM, COKpamEéHHOM) (OpMysl OpraHUuYECKHUX
BEIIECTB W YPaBHEHUN XUMHUYECKHX PpEAKUHM, W3rOTaBIMBATH MOJAEIH MOJIEKYJI
OpPraHUYECKUX BEIIECTB I WUIIOCTPAMA HMX XUMHUYECKOTO U TPOCTPAHCTBEHHOIO
CTPOCHUS;

chOpMHUPOBAHHOCTh ~ YMEHHMH  yCTaHaBIMBAaTh  MPUHAJICKHOCTh  U3YUYEHHBIX
OpTraHUYECKUX BEIIECTB MO WX COCTaBy M CTPOCHUIO K OMNpPEIEIEHHOMY Kiaccy/TpyIre
COEIMHEHUN (YrIIeBoI0pOIbI, KHUCJIOPOJ U a30TCOAEpPIKAIIIHE COEIMHEHUS,
BBICOKOMOJIEKYJISIDHBIE ~ COCIMHEHMs), JaBaTh KM Ha3BaHUSA IO CHUCTEMaTUYECKOMN
nomenknarype (IUPAC), a Takke NpHUBOAUTH TpPUBHUAIbHBICE HA3BAHUS OTACITHHBIX
OpTraHUYECKUX BEIIECTB (3TWUJICH, MPOMUJIEH, alleTWICH, dTUICHTJIUKOJIb, TJIULEPUH, (EHO,
dbopmanpaeru, auneraableruj, MypaBbUHasi KHUCJIOTAa, YKCyCHas KHCIJIOTa, OJEHUHOBas
KHCJIOTa, CTEAPUHOBAS KUCIIOTA, TIII0K03a, PPyKTO3a, Kpaxmal, HeJIIr0I03a, TIUIIH);

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPENETSATh BUABl XMMHUYECKOW CBS3U B OPraHUYECKHX
COEIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSIThH MOJOXEHUSI TEOPUU CTPOCHUS OPTaHUYECKUX
BemecTB A. M. byTiepoBa mist 00bSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M
CTPOCHMUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUU XapaKTepu30BaTh COCTaB, CTPOCHHE, (U3HUECKHE U
XUMUYECKUE CBOMCTBA THUMUYHBIX MPEACTABUTENICH Pa3JIMUHBIX KJIACCOB OPraHUYECKUX
BeIIECTB (METaH, dTaH, ATWJICH, MPOMWIICH, aleTuieH, OyramueH-1,3, MmetunOyTaaueH-1,3,
O€H30J1, METaHOJI, TAHOJI, STWJICHTJIUKOJIb, TIUIEPUH, ()EHOJI, alleTalIbJIETHI, MypaBbHHAS U
YKCYCHasi KHCJIOTBHI, TIJIFOKO3a, Kpaxmaj, [eJUI0JIo3a, aMHHOYKCYCHasi KHCJIOTa),
WUTIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXKJIY HHUMHU YPaBHEHHSIMHU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIUNA ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HUCTOYHUKHU YTJIEBOJOPOJHOTO CHIPhS
(aedTh, MPUPOMHBIN Ta3, Yrojb), CIOCOOB UX MEPEepabOTKH U MPAKTUIECKOE MPUMEHECHUE
MPOTYKTOB NEPEpadOTKY;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUYMUCICHUS MO XHUMHUYECKUM YpPaBHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUU MO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEMIECTB WU MTPOTYKTOB PEAKIINN );

c(hOpPMHUPOBAHHOCTh YMEHUU BJIAJETh CUCTEMOW 3HAHWK 00 OCHOBHBIX METOJaxX
HAay4YHOTO TMO3HAHMS, HMCIHOJIb3YEMbIX B XUMHUU MpPU HU3YYEHUHM BEIIECTB U XUMHUUYECKHUX
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aBleHUN (HaOmIOZeHHe, W3MEpPEHUe, OSKCIEPUMEHT, MOJEIHPOBAHUE), HCIOIb30BATh
CHUCTEMHbIE XMUMHUYECKHE 3HAHUS JUIsI TPUHATHS PEIICHWH B KOHKPETHBIX KU3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIO/IaTh MpaBUjIa MOJb30BaHUS XUMUYECKON MOCyaon
U J1abopaTOpHBIM OOOpYJOBaHUEM, a TakKe INpaBuia oOOpallleHus C BellecTBaMU B
COOTBETCTBUH C MHCTPYKLHUAMH IO BBITTOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHM TUIAHUPOBATh W BBINOJHATH XMUMHUYECKUN SKCIEPUMEHT
(npeBpallieHus: OpraHMYECKUX BEIECTB MPU HATPEBAHWU, MOJYyYEHHE ITHIICHA U U3yYCHUE
€ro CBOMCTB, Kaue€CTBEHHbIC PEAKI[MU OPraHUYECKHUX BEIIECTB, AcHATypalus OENKOB IpH
HarpeBaHWM, LBETHbIE peakuuu OEIKOB) B COOTBETCTBUM C NPAaBWIAMU TEXHHUKHU
0e30macHOCTH MpU  OOpallleHWH C BEUIECTBAMU M JIaDOPAaTOPHBIM OO0OpPYAOBAHHEM,
MPEACTABIATh PE3YJbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peaklui U (OpMYyIUPOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUI KPUTUUYECKU aHAIM3UPOBATh XUMUYECKYIO0 MH(POPMAIHIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (cpeiacTtBa MaccoBod uH(popmanuu, WHTEpHET M
JIPYTHX);

c(OPMHUPOBAHHOCTh YMEHUN COOJIIOAATh MPaBHIIA 3KOJOTUYECKH II€I€CO00pa3HOro
MOBEICHUS B OBITY U TPYJIOBOM AESITEIBHOCTH B LEISIX COXPAHEHHUS CBOEro 370POBbS U
OKpY)KAIOIIEW MPUPOJHOW CpEIbl, OCO3HABaTh OMNACHOCTh BO3JACHCTBUS Ha KHBBIE
OpraHu3Mbl ONpPENENEHHBIX OPraHMYECKUX BEIIeCTB, MOHMMAas cMbica nokazarens I[IJK,
MOSICHATh Ha TMpUMEpax CHocoObl YMEHBIIEHUS W MPEAOTBPALECHUS HX BPEIHOTO
BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

U1 00y4aroIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0pPOBbSl: YMEHHUE MPUMEHATh
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUIA;

JUISL CJIETNBbIX W CHa0OBUASIIMX OOY4YarONIUXCSl: YMEHUE HCIOJIb30BaTh pebeHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XuMU4ecKuX GopMyIL.

11 KUIIACC

[IpeameTHBIe pe3ynabTaThl OCBOCHHS Kypca «OOmas um HeOpraHuyeckas XuMUsD)
OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUUYECKON COCTABIISIONIEH €CTECTBEHHO-
Hay4YHOW KapTUHBI MHPA, POJIM XUMHUU B MO3HAHUU SIBJICHWUU MPUPOABI, B (OPMUPOBAHUU
MBIIUICHUS ¥ KYJIbTYpPbl JIUYHOCTH, €€ (DYHKIIMOHAIILHON TPaMOTHOCTH, HEOOXOIUMOM ISt
pEeIIeHUs] TMPAKTUYECKUX 3a7ad U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO M IPUPOIHOM CPEAE;

BJIQJICHUE CUCTEMOM XMMHMYECKHMX 3HAHUW, KOTOpas BKIIIOYAET: OCHOBOIIOJArarolIue
HOHATHS (XUMHUYECKUH DJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JEKTPOHHBIC OPOUTAIM ATOMOB,
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MOH, MOJIEKYJIa, MOJIb, MOJIIPHBIM 00BEM, BAJICHTHOCTD, JIEKTPOOTPUIIATEIILHOCTh, CTETICHD
OKHCJICHHS, XUMHUYECKas CBsI3b (KOBAJICHTHAs, WOHHAs, METAJJIMYECKasi, BOJOPOJIHAs),
KpUCTAJUTMYECKasi pemeTka, THUIbl XUMHYECKUX PEaKIUd, pacTBOpP, DJIECKTPOJIUTHI,
HEAJIEKTPOJIUTHIL, SJIEKTPOITUTHUYECKAS JUCCOIIUALINS, OKUCIUTEND, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON  peakiMi, XUMUYECKOE paBHOBECHE); TEOpPUHM M  3aKOHBI  (Teopus
AJIEKTPOJIMTUYECKON auccolmannu, nepuoandeckuii 3akoH JI. WM. MengeneeBa, 3aKoH
COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U MIPEBPAIICHUS SHEPTUU MPU XUMHUUECKUX
peaKkiusx), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK XUMHUM, MUPOBO33PEHUECKUE 3HAHUS,
Jexalmuye B OCHOBE IMOHMMAaHUS NPUYMHHOCTH W CUCTEMHOCTH XUMHUYECKUX SIBICHUH,
(dakToNIOTMYECKUE CBEJIEHHUA O CBOWCTBAaX, COCTaBe, TOJYYCHUHM U 0O€30MacHOM
WCIOJB30BAaHUM BAXXHEUIIIMX HEOPraHUYECKUX BEIIECTB B OBITY M IMPaKTHUYECKOM
NEeATEeIbHOCTH YETIOBEKa;

cOPMHUPOBAHHOCTh ~ YMEHHM  BBIABJISTH  XapaKTEepHblE€  MPU3HAKK  MOHATHMH,
YCTaHABIIMBaTh UX B3aMMOCBS3b, UCIOIb30BaTh COOTBETCTBYIOIIME MOHATHUS MIPU ONUCAHUU
HEOPraHMYECKUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHUPOBAHHOCTh YMEHUN UCIIOJIH30BATh XUMUUECKYIO CUMBOJIMKY JJISI COCTABIICHHUS
(dbopMyJl BEIIECTB U ypaBHEHUM XUMUUYECKUX PEAKIMH, CUCTEMAaTUYECKYI0 HOMEHKJIATYpPY
(IUPAC) u TpuBHManbHbIC Ha3BaHHs OT/ACIbHBIX HEOPTaHUYECKHUX BEIIECTB (yrapHbIil ras,
YIJIEKUCTIBIN ra3, aMMUaK, raméHas U3BeCTh, HETall€Has U3BECTh, MUThEBASI COMA, TUPUT U
Ipyrue);

c(hOpPMUPOBAHHOCTh YMEHUN OMNpEACsITh BAJICHTHOCTh U CTENEHb OKHUCJICHUS
XUMUYECKUX DJIEMEHTOB B COCIUHEHUSX PA3JIUYHOTO COCTaBa, BUJ XHUMHUYECKOW CBS3H
(koBaneHTHasi, HMOHHAsg, MeTaJuIMuecKas, BOJIOPOJHAs) B  COCJAUHEHUSX,  THUI
KPUCTAJUIMYECKOW PEMETKU KOHKPETHOTO BelecTBa (aTOMHAs, MOJICKYJsipHasi, MOHHas,
MeTaJlJTnYecKas ), XapakTep CpeJibl B BOJHBIX paCTBOPAX HEOPTAHUYECKUX COCAMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHMU YCTAHABJIMBATH MPUHAJICHKHOCTh HEOPTaHUUECKUX
BEIIIECTB 10 WX COCTaBYy K OMpPeneNEHHOMY KJIACcCy/Tpynie coeuHEeHuH (ITPOCThie BEIIeCTBA
— METaJUTbl 1 HEMETAJLTbI, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHUN pacKpblBaTh CMBICT Tepuoaudeckoro 3akona JI. .
MeHnneneeBa W JIEMOHCTPUPOBATh €r0 CHUCTEMATH3UPYIOIIYI0, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mepuonoB llepuoandeckoil CUCTEMBI XUMHUECKUX SJIEMEHTOB
J. W. MeHnneneeBa, WCIONB3yS TMOHATHA «S-, P-, O-DJIEKTPOHHBIC OpPOUTAIINY,
«IHEPreTUYECKUE YPOBHU», OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKHX
JJIEMEHTOB M MX COEJUWHEHHMM MO IepuojaM M rpynnam llepmogudyeckord CHCTEMBI
xumMudeckux saemenToB . 1. Menneneena;
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c(hOPMHUPOBAHHOCTh YMEHUW XapaKTEepU30BaTh (OMUCHIBATH) OOIHME XUMHUYECKHE
CBOMCTBAa HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB, MOATBEP)KIATh CYIIECTBOBAHHE
TCHETHYECKOW CBSI3M MEXIy HEOPTaHWYECKHMMH BEIIECTBAMU C IIOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHUICCKUX PEAKITUH;

c(hOPMHUPOBAHHOCTh YMECHHSI KIIACCU(UITUPOBATh XUMUYECKUE PEAKIIUU TI0 PA3TMIHBIM
MpU3HaKaM (YUCITy W COCTaBYy pEardpyroIuX BeEIIeCTB, TEIIOBOMY 3(h(eKTy peakiuw,
W3MEHEHHUIO CTETICHECW OKWCIICHUS DJIEMEHTOB, OOpaTUMOCTH PEAKIUH, YyYaCTHIO
KaTaJIn3aTopa);

cOPMHUPOBAHHOCTh YMEHHUH COCTaBJISTh YPAaBHCHHs pEaKIUW pPa3TUYHBIX THIIOB,
MOJIHBIE W COKpalICHHbIC YpaBHEHUS pPEaklUii MOHHOTO OOMEHa, YUUThIBAas yCIOBHUSA, MPHU
KOTOPBIX 3T PEAKIMH UIYT 10 KOHIIA;

c(hOpPMHPOBAHHOCTh YMEHUW TPOBOAUTH PEAKIIUH, TOATBEPIKIAIOIINEC KaueCTBEHHBIN
COCTaB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATh OMBITHBIM TYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHM pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIIBHO-
BOCCTAHOBUTENBHBIX PEAKIMM IOCPEACTBOM COCTAaBJICHHs DJIIEKTPOHHOIO OanaHca 3THX
peaKuuu;

c(hOpPMHUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOWU PEaKINU
OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS] XUMHUUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHeIIHero Bo3aeicTBus (mpunuun Jle [llarense);

c(hOpPMHPOBAHHOCTh YMEHHUU XapaKTepHU30BaTh XUMHUYECKHE IPOIECCHI, JIC)KAIIUE B
OCHOBE  TMPOMBIIUICEHHOTO  TOJYYEHHUSI CEpHOM  KHUCIOThI, aMMHaka, a TaKke
c(hOpMHUPOBAHHOCTh TMPEJCTABICHUI 00 OOMMX HAYYHBIX MPHHITUIIAX M SKOJOTHYCCKHUX
mpo0JeMax XUMHUYECKOTO MTPOU3BOICTRA;

c(hOPMHPOBAHHOCTh yYMEHUH TPOBOIUTH BBIYMCICHUS C HWCIIOIB30BAHUEM ITOHSATHS
«MaccoBasi JIOJIA BEIIECTBAa B PacTBOPE», OOBEMHBIX OTHOIICHWUH Ta30B MPH XUMHUYCCKUX
pEeaKIMsIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
i 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETIOBOTO d(pdekTa peakinu Ha
OCHOBE 3aKOHOB COXPaHEHUS MACChl BEIIECTB, MPEBPAICHUS U COXPAHEHUS DHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUHN COOIOJIATh MpaBUia MOJIb30BAHUS XUMUUYECKOW MOCY 10
U J1abOpaTOpHBIM OOOpYyJOBaHWEM, a TakKe IpaBWia OOpalleHUs C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKITUSMH T10 BHITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKHUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHI IIAHUPOBATh M BBITOJHITH XUMHUYECKUN JKCIEPUMEHT
(pa3noxkeHue TEPOKCHIAa BOAOPOJAa B TMPUCYTCTBUHU KaTaJIM3aTopa, OMPEIACICHUE CPEIb
pPacTBOPOB BEUIECTB C IMOMOIIbIO YHUBEPCAIBLHOTO HWHIMKATOPA, BIUSHUE Pa3IUYHBIX
(aKTOpOB Ha CKOPOCTh XMMHUYECKON PEaKIMW, PEakiMi MOHHOTO OOMEHAa, KaueCTBCHHBIC
peaknmu Ha cyiabdar-, KapOOHAT- M XJIOPHI-aHUOHBI, HAa KATHOH aMMOHHS, DEIICHUE
AKCIIEPUMEHTAILHBIX 3a7ad 1mo TeMam «Metamibs» u «HemeTtamib») B COOTBETCTBHH C
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MpaBWJIaMU TEXHHUKH O€30MacHOCTH MpH OOpAallEeHMH C BEIIECTBAMH U JAOOPATOPHBIM
00OpyIOBaHUEM, MPECTABIATh PE3yIbTAaThl XUMUYECKOTO IKCIIEPUMEHTa B (popMe 3arucu
YpaBHEHHUH COOTBETCTBYIOIIMX peakuuid u (OpMyIUpOBaTh BHIBOJBI HAa OCHOBE ATHX
pE3yJIbTaTOB;

Cc()OPMUPOBAHHOCTh YMEHUI KPUTHUUYECKU aHAIM3UPOBATh XUMUYECKYIO MH(POPMAIHIO,
MOJIy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB (CpeICTBa MAaccOBOM KOMMYHUKauuu, VHTepHET u
JPYTHX);

c()OPMUPOBAHHOCTh YMEHHUH COOIIOAAaTh IpaBUiIa 3KOJOTHYECKH IeJIeCO00pa3HOro
IOBEJICHUSI B OBITY U TPYJOBOW NEATEIBHOCTU B LEISIX COXPAHEHHUS CBOETO 3/10pOBbs U
OKpY)Xalollled TPUPOJHOM Cpeabl, OCO3HaBAaTh ONACHOCTb BO3JCUCTBUS HA JKUBBIC
OpraHM3Mbl OMpEACNEHHBIX BEIIECTB, MOHMMas cMbIch mokazatens [IJIK, moscHaTe Ha
npuMepax CIocoObl YMEHBIICHHS M MPEIOTBPAIEHUS HX BPEAHOTO BO3JCHCTBUS Ha
OpraHU3M YEJIOBEKa,

U1 00y4arolMXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10pPOBbSl: YMEHHUE IPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBIICHHIA,

JUISL CJIENBIX W CHa0OBUASIIMX OOY4YarONIUXCSl: YMEHUE HCIOJIb30BaTh pebedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyiL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE Hanpasienust
HaumeHoBaHue pa3jiesioB U (undposbie) peanu3anuun
Ne i/ Konrposbusie IIpakrunyeckue
TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE BOCIIUTATEIbHOIO
padoThI padoTshI
pecypcsbl NOTeHIHAJIA
Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
JlyXOBHO-HPaBCTBEHHOE
BOCIIHTAHUE;
NaTPUOTHUECKOE
[IpenmMet opranuyeckoit BOCIIHTAHUE;
11 xumud. Teopusi CTpoeHUs 3 bubnnorexa [JOK 3CTETUYECKOE
' OpPraHMYECKUX COCAMHEHUH A. https://myschool.edu.ru/ = Bocmurtanue; TpymaoOBOE
M. bytieposa BOCIIUTaHUE;
9KOJIOTHYECKOe
BOCIIMTAHUE; IEHHOCTHU
HAy4YHOT'O ITO3HAHUS.
Hroro mo pazueny 3
Pa3nen 2. YraeBonopoabt
DcreTndeckoe
BOCIHUTAHUE; TPYAOBOE
51 [IpenenbHbIE YyTIEBOAOPOABI — 5 bu6muoreka [JOK BOCIIUTaHUE;
' AITKAHBI https://myschool.edu.ru/ = skomoruueckoe

BOCIIUTAHUEC, HCHHOCTHU
HAay4YHOI'O ITIO3HAHMUA.
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29 HenpenenbHble yriIeBOI0POIBL: 5
' AJIKEHBI, aJIKaJUEHbI, aJIKHHBI
2.3 ApoMaTudeckue yrieBoJa0poIbl 2
[IpupoaHble HCTOYHUKH
2.4 YII€BOJAOPOIOB U UX 3
nepepaboTka
Hroro no paszneny 13

bu6nmorexa [IOK
https://myschool.edu.ru/

bubnuorexa [IOK
https://myschool.edu.ru/

bubnuoreka [{OK
https://myschool.edu.ru/

DcTeTHYECKOe
BOCIIMTAHHE; TPYAOBOE
BOCIIMTAHUE;
JKOJIOTHYECKOE
BOCIIMTaHUE;, [IEHHOCTH
HAYYHOTO MO3HAHUS

ODcTeTHYECKOe
BOCIIMTAHUE; TPYAOBOE
BOCIIUTAHUE;
JKOIOTHYECKOE
BOCIIMTAaHUE; LIEHHOCTH
HAyYHOT'O MTO3HAHUS

DcTeTHYecKoe
BOCIIHTAHUE; TPYAOBOE
BOCIIUTAHUE;
JKOJIOTHUYECKOE
BOCIIMTAHUE; IIEHHOCTH
HAyYHOTO MTO3HAHUS

Pa3znen 3. Kuciioponconep:xaiue opranudecKue coeJuHEHHsI

3.1 Crupter. @enon 3

but6mmorekxa [IOK
https://myschool.edu.ru/

OcTeTHdecKoe
BOCIIMTaHUE; TPYIOBOE
BOCIIMTAaHHUE,
9KOJIOTHYECKOE
BOCIIUTAHHUC, HEHHOCTH
Hay4YHOTO ITO3HAHHUS
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3.9 Anpaeruapl. KapOoHOBBIE 7
' KUCIOTHI. CI0XKHBIE 3PUpbI

3.3 VriaeBoasl 3
Hroro no pazneny 13

bu6nmoreka [IOK
https://myschool.edu.ru/

bubnuoreka [{OK
https://myschool.edu.ru/

DcTeTHYecKoe
BOCIIMTAHHE; TPYAOBOE
BOCITMTAHUE;
JKOJIOTHYECKOE
BOCIIMTaHUE, [IEHHOCTH
HAyYHOTO ITO3HAHUS

ODcTeTHYECKOe
BOCIIMTAHUE; TPYAOBOE
BOCIIUTAHUE;
JKOIOTHYECKOE
BOCIIMTAaHUE; LIEHHOCTH
HAyYHOT'O MTO3HAHUS

Pa3nen 4. A3oTcoaepikaiye opranudeckue coelMHeHus

41 AMUHBI. AMUHOKHCJIIOTEL. 3
' Benku

Hroro no paszneny 3

bu6nmorexa LIOK
https://myschool.edu.ru/

OcTeTHd4ecKoe
BOCIIMTaHUE,; TPYIOBOE
BOCIIUTAHUE;
JKOJIOTHYECKOE
BOCIIUTAHUE; IICHHOCTH
HAYYHOTO MTO3HAHUS

Pa3nen 5. BeicokomoJieKy aIsipHble COeIMHEHUS

[Tnactmaccel. Kayuyku.

51
Bosokna

bubnunorexa LIOK
https://myschool.edu.ru/

DCTETHUECKOE
BOCIIMTaHUE; TPYIOBOE
BOCIIUTAHUE;
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OKOJIOTHYCCKOC

BOCIIUTAHHUC, HEHHOCTH

HAaY4YHOI'O ITO3HAHUA

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34
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11 KIIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE HanpasBienus
Ne HaumeHoBaHue pa3jiesioB u (undposbie) peasu3anuu
Kontpoabubie IIpakTuueckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE BOCIINTATEJIHLHOIO
padoThI padoThI
pecypcbl NMOTEHIIHAJIA
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
JlyXOBHO-HPAaBCTBEHHOE
BOCITUTaHHUE;
MaTpUOTUUECKOE
CtpoeHue aToMOB.
. BOCITUTaHHUE;
[Tepuonuueckuii 3aKOH U
bubmuoreka [JOK 3CTETUYECKOE
1.1 [Tepuoanueckas cucrema 3 ]
https://myschool.edu.ru/ = BocnuTanue; TPymIOBOE
XUMHYECKHUX 31eMeHTOB /JI. .
BOCITUTaHHE;
Menneneesa
9KOJIOTHYECKOE
BOCIIMTaHHUE; IEHHOCTH
Hay4YHOTO IMO3HAHUSI.
OcTeTHUecKoe
BOCITMTaHUE; TPYIOBOE
19 CrtpoeHue BemiecTna. 4 bubnuotexa [JOK BOCIIUTAHUE;
' MHoroo0pasue BemecTB https://myschool.edu.ru/  skomoruueckoe
BOCIIMTaHUE; LIEHHOCTH
Hay4YHOTO IMO3HAHUSI.
OcTeTHuecKoe
BOCITUTAHUE; TPYIOBOE
bubnunoreka IIOK BOCIIUTAHHUE;
1.3 XUMHYECKUE PEaKIIUH 6 1 1 1 ’
https://myschool.edu.ru/  sxomormueckoe

BOCIIMTAaHHUEC, HEHHOCTH
HAay4YHOTI'O ITO3HaHMUA.
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Hroro no pazneny
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Pasznen 2. Heopranuueckasi Xumusi

2.1 Mertayuist

bubmuoreka [JOK
https://myschool.edu.ru/

OcTeTHUecKoe
BOCIIUTAHKE; TPYJIOBOE
BOCIIUTAHUE;
9KOJIOTHYECKOE
BOCIIMTAHHUE; [IEHHOCTH
HAy4YHOTO ITO3HAHUS.

2.2 Hewmerauiet

23 CBs3b HCOPTaHNYCCKUX U
l OpraHn4YC€CKUX BCUICCTB

Hroro no paszaeny

17

bubmuoreka [JOK
https://myschool.edu.ru/

bu6nmoreka [JOK
https://myschool.edu.ru/

DCTETHYECKOE
BOCIIUTaHKE; TPYIOBOE
BOCIIMTAHUE;
JKOJIOTHYECKOE
BOCIIMTAHHUE; [IEHHOCTH
HAYYHOTO ITO3HAHMSL.

OcTeTHUecKoe
BOCIIUTAHUE; TPYAOBOE
BOCITHTaHHUE;
DKOJIOTHYECKOE
BOCIIMTaHUE; IEHHOCTH
Hay4YHOTO IMO3HAHUSI.

Pa3zgen 3. XuMus 1 ;KU3HL

3.1 XUMHUSA U KU3HD

bubmuorexa [JOK
https://myschool.edu.ru/

JIlyXOBHO-HPAaBCTBEHHOE
BOCIIUTAHMUE;
aTPUOTHYECKOE
BOCIIUTAHMUE;
3CTETUYECKOE
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BOCIIUTAHUE; TPYIOBOE
BOCITUTAHUE;
JKOJIOTUYECKOE
BOCIIUTAHUE; LICHHOCTH
Hay4HOI'O ITO3HAHUSI.

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xummus, 10 xknace/ I'abpuensa O.C., O01mecTBO ¢ orpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»
» Xumus, 11 knacce/ I'abpuensa O.C., OGIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmiectBo «M3maarenscTBo «Ilpoc

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. O.C.I'abpuens, I'.I".JIpicoBa «Xumus Meroanueckoe nmocodue — 6a30BbIi YpOBEHB) -
M.: dpoda 2022 rog.
2. O.C.I'abpuensn, N.I'.OctpoymoB, «O01mas XuMusl B TeCTaX, 3a/1a4ax, yrnpaxHeHusax. 11
kimace» — M.: [lpoda, 2023 rog.
3. O.C.I'abpuensu, [1.H.bepezkun, A.A.YVmakosa «Xumus 11 kinacc: KoHTposbHbIE 1
MIPOBEpPOYHBIC PabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HacronpHas kaura
st yautensi». Yacts 1 — M.: [Ipoda, 2019 rog.
5. 0.C.I'abpuensn, I'.I".JIpicoa, A.I".BBeaenckas «Xumus 11 kiacc: HacTonbpHas KkHUTa
st yautensi». Yacts 2 — M.: lIpoda, 2022 rog.
6. O.C.I'abpuensn, [1.B.Pemeros, .I'.OctpoymoBa «3aiaun o XUMHU U CIIOCOOBI UX
pemenus» - M.: «/Ipodan, 2021ros.
7. B.I'. JlenucoBa «Xumus 11 kinacc noypounslie miansl no yueoHuky O.C.I'abpuensina,
I".T".JIsicoBoit» - Bonrorpan» Yuurens 2018ros.
8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JInako «Tectel mo xumuu 11 kiaacey, - M.: Dk3aMeH,
2019r.
9.9. O.C.I'abpuensn, U.I'.octpoymoB «XUMHUYECKHI FKCIIEpUMEHT B 1Kose 11 kiacey; -
M.: Ipoda. — 2019 rox. _

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://www.chemnet.ru T"azeta «Xumus» u caiiT as yautenst «51 uay Ha ypoK XUMHK»
http://him.1september.ru Equnas xomiekius LIOP: IIpeameTHast KOUIEKIUS «XAMUS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIC SKCTIEPUMEHTBI:
xumust. Komrekiust Poccuiickoro o0meo0pa3oBaTebHOTO mopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Beepoccuiickast omumnuaza NKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranuueckast XUMUs: SIEKTPOHHBINA YISOHUK ISl CPEHEH
IITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: 3JCKTPOHHBIH yIEeOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJIISIK: XUAMHUSI

http://www.chemistry.ru JlucraniimonHas OJIMMITHAA TI0 XUMHUH: TEJIEKOMMYHUKAIHOHHBIH
00pa3oBaTeNbHBINA MPOEKT
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