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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHUM Ha YpOBHE CpEAHEro o0O0Iero ooOpa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «O0
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHOil  00pa30BaTEIBHONW MPOTPAMMBI CPETHETO OO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBieHHbix B  DenepanbHOM  TOCYIapCTBEHHOM
obpazoBarenpHoM cTaHgapre COO, ¢ yuérom KoHmennuu mnpemnoaaBaHus
yueOHOro mpeaMeTra «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Qenepanvy, pealu3yOIMIUX OCHOBHBbIE OOpa3oBaTeibHbIE MPOTrpaMMbl, U
OCHOBHBIX TIONOXeHHM «Crtparernn pa3BuTusl BocnuTaHus B Poccuiickon
Oenepanuu Ha nepuoa a0 2025 rona» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOorpamMMmbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el cTpareruu 00y4eHus, BOCIUTAHUS U PAa3BUTHA 00y4arOUIUXCsl CPEACTBAMU
yueOHoro npenmera «Xumus» st 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHuentyainbHble TosioxkeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJIEp)KaHus, pe3yiabTaToB OOy4YeHHs U TpeOOBaHUI K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMHU
o011eo00pa3oBaTebHOM OpraHu3alliy, SBJSETCS HEOThEMJIEMOM YacThio MX
oOpazoBaHHOCTH. OHO CHYXUT 3aBEpLIAIOUIMM JTAalloOM pealn3alydyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEW, MPHUCYLIUX
LEJOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH UEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJbI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYpPbI
YelloBeKa, a TakKe HSKOJOTMYeCKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBI0 M TNPUPOAHOW cpeme. Peamusyercs xummudeckoe 00pa3oBaHUE
00yyJaroIMXcsl Ha YPOBHE CPEIHEr0o 00IIero oOpa3oBaHus CpelICcTBaMU Y4e€OHOTO
npeaMera «XUMHUS», COJIEp)KaHHME M TOCTPOCHHE KOTOPOrO OIpEAesieHbl B
OporpaMme MO0 XUMUU € Y4ETOM CHeUU(PUKA HAyKU XUMUU, €€ 3HAUYCHUS B
MO3HAHUM TPUPOABl U B MaTEpUaTbHOW XU3HU OOLIECTBAa, a TaKXkKe C YYETOM
o0mMx 1ened W MPHUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero ooero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyio poJib B
COBPEMEHHOW LUBWIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCUT CBOM BKJIaJ B (hOPMHUPOBaHHE PALlMOHATBHOIO HAYYHOI'O MBIIIJICHHUS,
B CO3JIaHUE LEJOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE
OpUPOABl M YEJOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHUM Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'O COCTaBa OKPYXAIOIIEr0 MHpA, OCO3HAHMS B3aUMOCBS3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTsIMU IPUMEHEHUS.



TecHO B3auMOJEUCTBYSl C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBUEM YCHEIIHOTO
TpyJa U SKM3HU KaXJI0Tro wieHa oOmiectBa. CoBpeMEHHas XMMHUs Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBjieHAa Ha pELICHUE
[JI00ANbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHSA 4YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBSI.

B coorBercTBUM C OOIIMMHM LENSIMU W TNPUHLUIIAMH CPEIHEro OOLIEro
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—-11 xmaccel, 0a30BbIil YPOBEHb
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOJITOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O WM Uil  BbIpaOOTKH  MHPOBO33PEHUECKHX
OPUEHTUPOB, YCIIEIIHOTO BKJIKOYEHUA B JKU3Hb COLMyMa, NPOJOLKCHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisomuM  npeaMeTa  «XUMUsS»  SBISIOTCS  0a30Bble  KypChl —
«Oprannueckass xumuss» U «OOIIas ¥ HEOPraHUYECKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMaA
3HaHWI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHUEM 3HAHUUW U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOW CUCTEMBI 3HAHUM IIPU NU3YYEHUU
npeaMeTa 0O€CIEeUMBAET BO3MOXKHOCTh PACCMOTPEHUSI BCErO0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «OO0mas u
HEOpraHuveckas XuMmus» copmMupoBaHa B MporpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJAXO0/Ja K U3Y4YeHHI0 y4eOHOro marepuaiga W oOOyCIIOBI€Ha
HUCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW HA  ONpPEAENIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce OpPraHMYEeCKOW XHMHUHU BEUIECTBA
paccMaTpHUBAIOTCSI HAa YPOBHE KJIACCUYECKOW TEOpUHU CTPOCHHS OPTraHHYECKUX
COCAMHEHNHA, a TaKX€ Ha YPOBHE CTEPEOXUMHUYECKMX M DIJIEKTPOHHBIX
MPEACTABICHU O cTpoeHuu BemiecTB. CBeneHHs 00 H3y4aeMbIX B Kypce
BELIECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIUHEHUW. B Kypce OpraHM4ecko XHWMHUU IOJY4YarOT Pa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMs MEPBOHAYAIBHBIC
NPEICTABICHUS O XUMMUYECKON CBSA3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUYECKON PEAKLINH.

[lox HOBBIM yriioM 3peHUs B mpeaMmeTe «XuMus» 0a30BOTO YypOBHS
paccMaTpuBaeTCsi W3YYEHHBI Ha YpPOBHE OCHOBHOTO o0OmIero oOpa3oBaHMs
TEOPETUYECKH MaTtepuan ¢ (PaKTOJIOTHYECKHUE CBEICHUS O BEIIECTBAX U
XUMUUYecKkoi peakiuu. Tak, B yacTHOCTH, B Kypce «OOIass U HeopraHu4ecKas
XUMUSD» O0yYaroUMMCsl TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
NEPUOJUYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JIOTMUECKUX IMO3UIIUH,



rIyOke TIOHSATh HWCTOPUYECKOE M3MEHEHHe (YHKIIMH 53TOro 3akoHa — OT
000011ar01IeH 10 00BSICHSIONICH M IPOTrHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXKHEWIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX MpOTeKaHus JononHserca B Kypcax 10 m 11 kiaccos
AJIEMEHTAMHM COJIEpPKAaHMS, HUMEIOMMMU KYJIbTYPOJOTMYECKUM M MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMUMAHUIO B3aUMOCBSA3M XUMHUH C
JIPYTMMHM HayKamH, PacKpblBalOT €€ poJib B IMO3HABATEIBHOM W MPAKTUYECKOU
NEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXEHUSI K TIPOILIECCY
TBOpUYECTBAa B O0JACTH TEOPUU M MPAKTUUYECKHUX MPUIIOKEHUN XUMUU, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATh MHPOPMAIUIO U
NPUMEHAThL €€ [IJIsl TIONMOJIHEHUS 3HAHUM, PELICHUS WHTEUICKTYyalIbHBIX W
AKCIIEPUMEHTAJIbHBIX HUCCIEA0BAaTENIbCKUX 3a7a4d. B menom coxepxanue yueOHOro
npeamMera «XUMHS»  JAaHHOTO  YPOBHSA  HM3YyYEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YaIOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJISi TTOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHWYECKOro M
OpraHUYeCcKOTro MHpa, OOYCIOBIECHHOCTH CBOWMCTB BEILECTB HMX COCTAaBOM H
CTPOCHHUEM, I[I03HABAEMOCTh MPHUPOJHBIX SBICHHN NYyTEM HKCIEPUMEHTA H
pEelIeHUs] TMPOTHUBOPEYUN MEXIy HOBBIMH (akTaMu H  TEOPETUYECKUMH
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEHICHUU SKOJOTUUECKUX Mpodiem, a
TaKkXe Mpo0seM cOepeXeHUs SHEPreTUYECKUX PECYPCOB, ChIPhSI, CO3AaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmane pemeHus 3agady  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOy4Jaronuxcsi MPUHATBIE TPOrPaMMON IO XHUMHHU TOJXOJbI K OIPEACIICHUIO
colepKaHUs M TOCTPOCHUS TIpeAMeTa MpeAyCMaTpuBalOT (QopMUpOBaHHE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUW, UMEKOIMUX 0a30BO€ 3HAYEHUE s
pPa3IMUHBIX BHUIOB JIEITCIBHOCTH: peIICHUs] MpoOJieM, TOUCKa, aHalu3a W
00paboTku nHbOpMaIK, HEOOXOAUMBIX JJIs MPUOOPETEHUS ONbITA MPAKTUYECKOU
U HUCCJEAO0BATEIbCKOM JEATENbHOCTH, 3aHUMAIOIIEH BaXKHOE€ MECTO B MO3HAHHHU
XUMUHU.

B mpakTtuke mnpenomaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIETo
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHET0 0OIIero o0pa3oBaHus, MPU ONpeeIeHUN
COJICPKATEIIbHOW XapaKTEepPUCTUKHU LeJIe HM3y4eHUs MpeaMeTa HamnpaBICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TpPHU3HAETCS (OPMUPOBAHUE OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTHUECKOU
NEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K OINPEACICHUIO LENIeN N3y4eHUs
MpeaMeTa SIBISIETCS BIOJIHE ONPABIAHHBIM.



CorylacHO JaHHON TOYKE 3pEHMS TJABHBIMU LEISMU W3Y4YEHUS MpEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 xi1.) ssBRsIFOTCS:

e (QopMupoBaHuME CHCTEMBl XWMHYECKMX 3HAHWWA KakK BaKHEUIIEH
COCTAaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOECHHUE WU IMOHHMaHUE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MHUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HCTOpHUEH
UX pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIMUi, HEOOXOIUMBIX JUIsl MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB M XMMHYECKHUX SIBJICHU,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JIE€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOAECHUEM U
OOBSICHEHMEM XHMMHYECKOTO 3KCIIEpUMEHTa, COOJIIOJEHUEM  IPaBUI
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsay ¢ atumMm, coznepxaTesbHas XapaKTepUCTHKA LEeJIed U 3a1a4 U3yYeHUs
MpeAMETa B MporpaMmme Mo XMMHHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CUCTEME CpelHero oduiero oopasoanus. Ceroans B
OpErnoJaBaHUM  XUMUM B OoJbllleld cTeneHHu OTAaércs  MPEeANoYTEeHHE
INPAaKTUYECKONM KOMIIOHEHTE COJep)KaHus OOydueHus, OPHEHTHPOBAHHON Ha
MOATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHON OpraHu3alliy, BIAICIOLIEro He
Ha0OpOM 3HaHWUW, a (YHKUHUOHAIBHOW TI'PAMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSMH aKTHUBHOTO TMOJIYYEHHUS! 3HAHUW M TPUMEHEHUS MX B peaIbHOM KU3HU
JUISl pELIEHUS TPAKTUYECKUX 3a]1a4.

B cBA3M C 3TUM Ipu M3Y4EHUU IpeaMeTa «XHMHS» JIOMUHHPYIOLIEe
3HaYE€HHE MPUOOPETAIOT TAKKE LIEJIU U 33]]a4H, KaK:

ajanTamnus 00y4aroluXcsl K YCJIOBHSIM JTWHAMUYHO Pa3BUBAIOLIEIOCS MHUPA,
(GopMupoBaHHE  MHTEJUIEKTYaJbHO  pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATUIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTYyallUsAX, CBSI3aHHBIX C BEIIECTBAMHU U UX
NPUMEHEHUEM;

dbopmupoBaHre y OOYy4YalOIIMXCA  KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIMI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIS Pa3JIMYHBIX BHJIOB
JeSATEeILHOCTH: PENIeHHs MpoOJieM, MOorcKa, aHaau3a U 00paboTKu MHGOpPMAITIH,
HEOOXOIUMBIX JUIsl TPUOOPETEHUs] ONbITa JESATENbHOCTH, KOTOpas 3aHUMAET
BXXHOE MECTO B TMO3HAHMM XHUMHHM, a TaKXke g OLEHKH C MO3ULUN
AKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIUSHUSA BEIIECTB U XUMHUYECKHUX
IIPOLIECCOB HAa OPTraHU3M Y€JIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE MO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00yUaroNUXCcs: CIIOCOOHOCTH CAMOCTOSTEIBLHO MPHUOOPETaTh HOBHIC
3HAHUS 110 XUMHUH B COOTBETCTBUH C KU3HEHHBIMH IMMOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBbIC HH(POPMAIIMOHHBIC TEXHOJIOTUU ISl TIOMCKA W aHaIu3a y4eOHOU U
HayYHO-TIOMYJISIPHOU MH(POPMAITUH XUMUYIECKOTO COJICP KAHMS;

dhopMHpOBaHUE U PA3BUTHE Yy 00YUAIONINXCS ACCOITMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NMpPH IJIAHUPOBAHUHM W TIPOBEACHUU XUMHYECKOTO
IKCIICPUMEHTA;

BOCIIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTM B T'yMaHHCTUYCCKOW
HAINPaBJICHHOCTH XUMHH, €€ Ba)XHOW POJM B PEIICHUM TJIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONE30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUsI TPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OCEpPEKHOTO
OTHOIIEHUSI K TIPUPOJC M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHHUS OTbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW MU TPUHSITHS TPAMOTHBIX pEIICHUN B
CUTYaIIUIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM maHe cpeaHero ooOmero o0pa3oBaHUs YYEOHBIM MpeaAMET
«Xumusi», U3ydyaeMblii Ha 0a30BOM YypOBHE, SIBISIETCS OOSA3aTENbHBIM yUE€OHBIM
IPEIMETOM.

OO11ee Ynco 4acoB, OTBEEHHBIX JIJISl U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero ooOuiero odpazoBaHusi, coctaBisieT 68 vacoB: B 10 kimacce — 34 ygaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 yac B Henenio).



COILEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XUMUH

[IpeameT opraHnYecKOl XMMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
[IOJIyYCHUM HOBBIX BEIIECTB M MaTepHalioB. Teopus CTPOEHHsS OPraHUYECKHX
coequneHnit A. M. bytneposa, e€ ocHoBHbIE o0KeHHsI. CTPYKTypHBIE (POPMYJIBI
OpPraHMYECKMX BeEWIECTB. [ OMOJOTHs, U30MepHs. XUMHYECKas CBA3b B
OPTraHUYECKUX COCTUHEHUAX — OJTMHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTuyeckas) Y TPUBHAJIbHBIE Ha3BaHUS
BKHEHIIMX MTPEACTABUTENEH KIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl WM3Y4YEHHUS BELIECTB W HMX IPEBPALLCHUN:
O3HAaKOMJIEHME C O0pa3laMy OpPraHMYECKUX BEHIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ] OpPraHMYECKHX BELIECTB, HAONIOJACHHUE U
OIIMCAaHUE JEMOHCTPALMOHHBIX OIBITOB I10 NPEBPALICHUIO OPTaHUYECKUX BEIIECTB
IpU HarpeBaHuu (1JiaBjieHue, OOyTrIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
OpocTeiiline NpeACTaBUTENN alKaHOB: (PU3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu 3aMelIeHUs] W TOpPEHHsA), HAXO0XKIECHHE B NPUPOAE, IOJYYECHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTHUUECKUN psii. DTHIEH U MPONUJIEH —
OpocTeiiline NpEeACTaBUTENN AaJKEHOB: (U3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUSA, TaJOINCHUPOBAHMS, THUApATAalUH, OKUCIEHUS U
MOJIMMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oyramuen-1,3 u MetwnOyrtaaueH-1,3: cTpoeHue, Ba)KHEUIIHE
XUMUYECKUE CBOWCTBa (peakuusi noiaumepusanuu). [lonydeHue CHHTETUYECKOTO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUN psi. ALleTUJIeH
— TpPOCTEHIIMH TpeACTaBUTENIb AJIKHHOB: COCTaB, CTPOCHHE, (PU3MUECKHEe WU
XUMUYECKUE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINAH,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3MUECKHME M XUMUYECKHE CBOMCTBA
(peakuuy rajoreHMpOBaHUS U HUTPOBAHUSA), NOJIyY€HUE U NPUMEHEHue. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XumMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), noayuenue u npumenenue. TOKCUYHOCTh



apeHoB. ['eHeTMYeckass CBS3b MEXAY YIJIEBOJOPOAAMH, NPUHAIIEKAIMUMHA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YTII€BOAOPOJOB. [IpHpomHbIl ra3 W IOIyTHBIE
HeTsaHbie Ta3pl. HegTh n e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TEPMUYECKHUM, KaTaquTH4eckuil), mnuposus. [IpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbI
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BEIIECTB M WX IPEBPAILCHMIA:
O3HAaKOMJIEHHE C oOpasllaMy IUIaCTMAcC, KaydyyKOB M PE3UHBI, KOJUICKIUH
«Hedpte» u  «Yromp», MOAENUPOBAHUWE  MOJEKYJ]  YIVIEBOAOPOJOB U
raJIor€HONPOU3BOIHBIX, [TPOBEICHNE MPAKTUUYECKON pabOThl: MOITYYEHHE STUIICHA
Y N3y4YEHHE €TO CBOWCTB.

PacuérHeie 3a1aumn.

Bblunciendss 1Mo YpaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IPOJYKTA PEAKIUHU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEILIECTB MM IIPOJYKTOB PEAKIIUN).

Kucnopoacoaepxanue opranndeckue coelMHeHNs

[IpenenbHbIE OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAaHOJ CTPOECHHUE,
(¢usznyeckue MW XUMHUYECKHE CBOMCTBA (pEakUMM C aKTUBHBIMHU MeETaJllaMH,
raJIoreHOBOJOPOJaMH, TOpPEHHUE), NpUMEeHEeHue. BoJopoaHble CBSI3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHEe METaHOJa U 3TaHOJIa Ha OPraHKu3M YeJIOBEeKa.

MHoroatoMHble  COUPTBL. ODTWIEHTIUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlaMHl, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

deHOoM: CTPOCHHE MOJICKYJbl, (PU3MUECKHe U XUMHUYECKHUE CBOMCTBA.
Toxkcuunocts enona. [lpumenenue denona.

Anpaerunpl U kemoHul. DopMallblierwj, aleTalbleruj: CTPOCHHUE,
¢usznyeckue M XMMUYECKHE CBOMCTBa (peaklUMHU OKHCIEHUS W BOCCTAHOBIICHUS,
Ka4eCTBEHHBIEC PEAKLINN), IOJyYEHHE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCyCHasi KMCIJIOTBI: CTpO€HHE, (PU3NYECKUEe U XMMHUYECKHE CBOWMCTBa (CBOMCTBA,
oO1ue A1 Kiacca KUCIOT, peakuus 3TepuuKaiim), mojayyeHue U MpuMeHeHue.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIEe ACHCTBHE.

CnoxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
ci10xHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb KUPOB.




YrneBompl:  cocTtaB, KiaccuduKamus — yriaeBogoB  (MOHO-, OU- U
noJyiucaxapuibl). ['moko3a — mpocTeimii MoHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe U XHUMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcugom Mmeau(ll), okucieHue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOXKEHHE TJIFOKO3bI), HAXOXKJICHHE B NPHUPOAE, MPHUMEHEHHE,
ouonoruueckas poib. DotocunTe3. OpyKTo3a KaKk H30MEP TIIIOKO3BI.

Kpaxman u nemnoo3a kak npupojasbsle noaumepsl. CTpoeHHe Kpaxmania U
nemunono3sl.  dusnyeckne W XMMUYECKHME CBOMCTBA Kpaxmana (THApPOIIH3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

DKCIEePUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MpEBpallCHUM:
OpoBeieHHE, HAOIIOJCHUE W OINMCAaHUE JEMOHCTPAlMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAaYE€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIUPTOB (OKHUCIEHUE ATaHOJIa
okcunoM Menu(Il)), MHOroaToOMHBIX CHHPTOB (B3aUMOJICUCTBUE TIIMIICPUHA C
ruapokcuom meau(ll)), anprerunoB (OKMCIEHUE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumojeiicTBUE Kpaxmana C HOJOM),
IPOBEACHHE MTPAKTUUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnslie 3amaun.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEaKIMU MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkalme OpraHnuecKre COeIMHEHNS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranuueckue coequHenus. Gusnyeckue
U XMMHUYECKHME CBOWCTBA aMHUHOKHUCIIOT (Ha mpuMepe TimiuHa). buonmornyeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTumapl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpUYHAsg M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX MPEBPAICHUIA:
HaOJIIOZICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OTBITOB: JACHATYypaIusi OCIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokomoieKyJIsIpHbIe cOeTHHEeHUS

OCHOBHBIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSST MOJEKYJIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAUHEHUN —
NOJIMMEPHU3ALIMS U TOJUKOHACHCAIHS.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MpEeBpaIleHUl:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KAay4yKOB.

MexnpenMeTHbIe CBA3H.



Peannsannst MEeXIpeIMETHBIX CBA3EH NP U3YYEHUN OPTaHUYECKOW XUMUHN B
10 knacce ocCylIecTBIIETCS Ye€pe3 MCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO-
Hay4YHbIX NOHATHH, TaK W MOHATUMU, SBIAIOIIMXCA CUCTEMHBIMH ISl OTAEJIBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHTHSL: SIBJICHUE, HAYYHBIA (aKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KIacCU(PUKAIUs, NEPUOJIUIHOCTh, HAOIIOCHHE,
MU3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHUE.

®duznka: MaTepus, OSHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
HHEPreTUUECKUM YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHE
BEIIECTBA, (PU3UUECKUE BEIUUNHBI U €MHUIIBI UX U3MEPEHMUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(oToCHHTE3, OMOJOTMYECKH aKTHBHBbIE BelecTBa (O€NIKH, YIJIEBOIbI, KHUPBI,
(epMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMAaeMbI€, TOILUIMBO,
PECYPCBL.

TexHonorus: mNHILEBbIE NPOAYKTBHI, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHbBIE 1 KOCMETUYECKHUE MPENapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI XUMHH

XUMUYECKUN dJeMEHT. AToM. Snpo aroma, H30TONBL. JJIEKTPOHHAA
000J109Ka. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeleNieHns JEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

ITepuonnueckuit 3axkoH U Ilepuoanyeckas cucreMa XUMHUUYECKUX JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKoHA U Ileproguyeckoil cucTemsl
xumudeckux a3neMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB MO TpyNIaM U MEpPHOJIaM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbl XUMHUUYECKOW CBS3HU
(KoBaJIeHTHasi HEMOJSIpHAsl W MOJSpPHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XMMHYECKOM CBsi3u (OOMEHHBIH U JTOHOPHO-
akuenTopHslil). BomoponHas cBsi3b. BaneHTHOCTb. DIEKTPOOTPULIATEIHLHOCTD.
Crenenb okuciieHnsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJIIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. |HUIMbl KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[lonatne o aucnepcHeIX cucremax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBL.
MaccoBas 10J14 BEIECTBA B PaCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COECIMHEHU . Howmenxknatypa
HEOPraHMYECKUX BEIIECTB. ['€HeTMYecKas CBA3b HEOPraHWYECKHUX BEUIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass — peakuus. Knaccudukanuss  XMMHYECKHMX — peakiuil B
HEOPraHMYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopoCTh peakluu, e€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuUMHUYECKOoe paBHOBecue. DAKTOpBI, BIUAIOIIAE HA COCTOSHHE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onextponutnyeckas aucconuanus. CuiabHbIe U cialble d5eKTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAsl, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYEHUsS BEHIECTB M WX MPEBPALICHUIM:
nemoHcTpanus Tabmun «[lepuonuueckas cucrema xuMuueckux snemeHtoB [l. U.
MenneneeBay, M3ydeHUE MOJIeNIe KPUCTAJUIMYECKUX PEIIETOK, HAOJIOJEHUE U
OTMMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCUIA
BOJIOPOJiAa B MPUCYTCTBUM KaTAIM3aTOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TIOMOUIBI0O YHUBEPCAJIBHOTO WHIMUKATOPA, pEaKIMd HMOHHOTO OOMEHa),
IIPOBEJICHUE TIPAKTUYECKON paboThl «BrusHue pa3nudHbIx (HakTOpoOB HA CKOPOCTh
XUMHUYECKOU peakium».

PacuérHble 3anaum.

PacuéTtel 1O ypaBHEHMSAM XUMHUYECKUX PEAKIHM, B TOM HYHCIE
TEPMOXUMHUYECKUE PACUEThl, PACU€Thl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heopranuueckass xumust

Hemerannel. Ilonoxxenne HemetayuioB B Ilepuoguyueckort  cucTteme
xuMuueckux snaeMeHtoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyecKkre CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIOB (Ha IpUMepe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAaKHEHIIHMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpemMHHs)) M UX  COCIWHEHUU  (OKCHIOB,
KHUCIIOPOACOIEPKAIIUX KUCTOT, BOJOPOJHBIX COSAUHEHUN ).

[IpyuMeHeHne BaXKHENIINX HEMETAJJIOB U UX COCIMHEHUM.



Merannel. 1lonoxenne meramnos B llepuonnueckon cucTeEMe XHMHYECKHUX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS SJEKTPOHHBIX 000JIOUEK
aToMoB MeTajioB. O0mme ¢uzndeckue cpoiicTBa MeTtaioB. CIlaBbl METAJLIOB.
DIJIEKTPOXUMHUYECKUH PsiJT HAMPSIKEHUN METAJLJIOB.

XUMHUYECKHE CBOMCTBA BA)XHEUINMX METAUIOB (HATpUM, Kajdui, KaJabIIHM,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUH.

OOmue cnocoObl monyueHus: MeTaiioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEIIECTB M HX MPEBpallCHUM:
U3YYEHHUE KOJUICKIIMH «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a7a4, HAOJI0OJICHUE U OIHUCAHUE JEMOHCTPALIMOHHBIX U
Ja00pATOPHBIX OMNBITOB (B3aUMOJICHCTBHE THUJIPOKCHUJIA AIFOMUHUS C PACTBOpaAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuéTHbiec 3amaun.

Pacuérpl mMaccel BellecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOIIUX B pPEaKIMH BEIIECTB,
pacué€Thl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CITH OJTHO
Y3 BEIIECTB UMEET ITPUMECH.

X¥MHUS ¥ )KH3Hb

Ponp xuMum B oOecCrieYeHUHM SKOJOTHYSCKOM, YHEPIeTHUYECKON M MHIICBOM
0€30IMacHOCTH, Pa3BUTHM MEAUIUHBL. [lOHSATHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIMIIAX  TPOMBIIICHHOTO
MTOJIYYECHUSI BaXKHEUIIINX BEIIECTB.

YenoBeK B MHUPE BEUIECTB W MATEPHUAJIOB: BAKHEUIINE CTPOUTEIIHLHBIC
MaTepuasnbl, KOHCTPYKIHMOHHBIE MaTepualibl, KpacKH, CTEKJIO, KEepamuKa,
MaTepuainbl i 3JIEKTPOHUKH, HAHOMATEPUANIbl, OPTAaHUYECKUE U MUHEPAIIbHBIC
yI0OpeHusl.

XuMHusag W 3J0pOBbE YEJIOBEKA: IMpaBWJa MCIOJb30BAHUSA JIEKAPCTBEHHBIX
IperapaToB, MpaBuiIa OS30IMaCHOTO MCIIOIL30BaHUS IpenapaToB OBITOBOM XUMHUHU
B IOBCECIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d TMpU  HU3YyUYCHUM  oOmer
HEOpraHn4eckord XuMuM B 11 Kiacce OCyIleCTBISIETCA Yepe3 UCIOIb30BaHUE KaK
OoOIMX ©CTeCTBCHHO-HAYYHBIX TMOHSATUN, TaK W TIOHSITHH, SBIISIOIIUXCS
CHUCTEMHBIMU JJIs1 OTACIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE TOHSTHUS: HAay4YHBIM (pakT, TMmore3a, 3aKoH,
TEOpUs, aHalu3, CHUHTE3, KiacCUPUKAIMI, TMEPUOAUIHOCTh, HAOIIOACHHE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



®du3uka: MaTepus, SHEPTHs, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHB, BEUIECTBO, TEJIO,
00BbEM, arperaTHo€ COCTOSIHME BEIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpAIBI, TOPHBIE TOPOJIBI, TTOJIE3HBIC HCKOTAeMbIC, TOILIMBO,
pECYpCHI.

TexHonorus: XuMU4YecKasi MPOMBIIUIIEHHOCTh, METAJUIYPTHsl, MPOU3BOJICTBO
CTPOUTENBHBIX MATEPHANIOB, CEJIBCKOXO3MCTBEHHOE ITPOU3BOJICTBO, MHIIEBas
MPOMBIIICHHOCTh,  (hapMalrieBTUUeCKass  IMPOMBIILIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHUaJOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMKWA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOy4aronMMuUCss MpPOrpaMM CpelHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM M TpeAMeTHbIM). HaydHo-meTonuueckoil OCHOBOM  Jid
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IPOrPAMM CPEIHEr0 OOILEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B COOTBETCTBMM C CHCTEMHO-AESATEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHS MpeIMeTa «XHUMHUs» Ha YPOBHE CPEIHEro
00111eT0 00pa30BaHUs BbIJICICHBI CICAYIONINE COCTABISIONIME:

OCO3HAaHHUE OOYYAIOUIMMHCS POCCUUCKOW Tpa)KJaHCKOWM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIECHUIO;

HaJIM4Khe MOTHBAILIMU K 00YYEHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTU HAa OCHOBE
KJTFOUEBBIX IIEHHOCTEN W UCTOPUUYECKUX TPAJAUIINM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolUXCsl PYKOBOJICTBOBAaThCS B CBOEH
NEATEeIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, MPUCYIIUMHU IEJIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPhl U CHOCOOHOCTH CTaBUTH
IIEJIN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€MHCTBE Y4YEOHOM M BOCHHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUHM C
T'YMaHHCTHYECKUMH, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSMH
U HJiealaMd POCCHUHCKOTO TPaKJaHCKOro OOIecTBa, MPHUHSATHIMH B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolleccam
CaMOTIO3HAHUS, CaMOPa3BUTUS ¥ HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
oOydJaronuxcsi.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMUS MpeaMera «XUMHUS»  OTpPaXaroT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEIIBHOW W TMPAKTUYECKOW JEeSTEIHHOCTU
oOy4Jaronuxcst Mo peaju3ay MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpakIaHCKOT0 BOCIIMTAHUS

OCO3HAHUS 00YUYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBaXXEHUS K 3aKOHY M MPABOMOPSJIKY;

MPEACTABIICHUS] O COIMAJIBHBIX HOpMax U TMpaBUiaX MEKINYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBbHOCTH IIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATEJbHBIX 3ajay, BBHINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMaThb M IPUHUMAaTb MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTHI IpYTUX IIPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS

LEHHOCTHOTO OTHOUIEHUSI K HWCTOPUYECKOMY U HAy4YHOMY HaCIEIUIO
OTE€YECTBEHHON XUMUM;

YBaO)XEHUs K IPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U IMPAKTUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKCHHsS HAyKH €CThb pe3ysbTaT
JUINTEJIbHBIX ~ HAOJMIOJAEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

UHTEpeca M [O3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUHM U TOCIEIYIOIIEM
aHaJIn3e MHPOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOM
XMWY,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3STUYECKOr0 IOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJEHHWE M IMOCTYNKH CBOMX TOBApPUUIEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHUE TMOCJIEACTBUI 3THX
HOCTYIIKOB;

4) ¢popMupPOBaHNS KYJIbTYPbI 3[I0POBBSI:

NOHMMaHHS LEHHOCTEH 370poBOro U 0Oe30macHoro obpasza JKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil 0€30MacHOr0 OOpalleHHus ¢ BEIIeCTBAMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWI HHIMBUAYAJIbHOTO M  KOJUIEKTHBHOTIO
0e301acHOro MOBEICHUS B CUTYalUsX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIO/ICH;

OCO3HAHUSl MOCHEACTBUNA W HENPUATHS BPEAHBIX MPHUBBIYEK (YIMOTpeOseHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOT0 BOCTIMTAHWS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4€OHO-HCCIIEJOBATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JIpPYrux BHUAAX
JESTEIIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4yaCTHE€ B PEUICHUM MPAKTUYECKHX 3a7ad
COIIMAJIbHOM HAIPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUeHHUI0 MPOGEecCruid pa3IudaHoOro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUU;

YBAXKEHUS K TPYLY, JIIOAAM TPyAa U pe3yJbTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHJIUBUAYAJIbHOW TpPaeKTOpUU
oOpazoBaHus, Oyaymieil mnpodeccur U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHUM, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IKOJIOrHYEeCKOro BOCIIUTAHUSI:

HKOJIOTMYECKH 11€J1eCO00pPa3HOr0 OTHOIICHUS] K MPHUPOJE, KaK HCTOUYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHMMAaHMS TJIO0AJIBLHOTO XapaKTepa SKOJOTHYECKUX IPOOJIeM, BIHMSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COUUAIBHOM CPEBI;

OCO3HAHHMSI HEOOXOJIUMOCTH WCIIOJIL30BAHMS JOCTHIKCHUM XHMHU  JJIS
pELIEHNS BOIPOCOB PAIMOHATIBHOTO MPUPOIAOIIOIb30BaAHHUS;

AKTUBHOTO HENPHUATUS JCWCTBUH, TMPHUHOCAIIUX BpEH OKPYKAIOIIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpUSTHBIE AKOJOTUYECKUE
MOCJIEICTBUS IPEANPUHUMAEMBIX JICUCTBUM U MIPEAOTBPALIATH UX;

HAJIMYHS PA3BUTOTO 3KOJOTHUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIlbITa JIEATEIILHOCTHU AKOJIOTUYECKOM HAIPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B ITO3HABATEIBLHOW, KOMMYHUKATHUBHOW W COLUAJIBLHOU
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJOTHUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHenuUKA XUMUU KakK HaykKd, OCO3HaHMs €€ poju B
dbopMUPOBAHUU PAIMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUM IETOCTHOTO
npeACTaBiIeHUus] 00 OKpYKarollleM MUpEe KaK O €IWHCTBE MPUPOJABI U YeJIOBEKa, B
MMO3HAHUU TIPUPOJTHBIX 3aKOHOMEPHOCTEH M peHICHHH IPOOJIeM COXpaHCHUS
MPUPOJTHOTO PaBHOBECHS,

yOSKJAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHH i1  COBPEMEHHOMU
UUBWIM3AUA: B €€ TYMAHUCTUYECKOW HANPABJIECHHOCTA W BAXHOW pPOJU B
CO37IaHUU HOBOMW 0a3bl MaTepUATLHON KYJIbTYpPHhI, PEIICHUN TJIOOAIBHBIX MPOOIIeM
YCTOWYHMBOT'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SJHEPTETUYECKOM, MUIIEBOU U
AKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, OOSCIEYCHUH YCIOBUMN
YCHEIIHOTO TpyJAa U DOKOJOTMYECKH KOMGMOPTHOM KHU3HM KaXKIOro UJIeHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHUMAaHUsA CYIIHOCTH METOJIOB
MMO3HAHUS, UCTIOJIb3YeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BATh



MoJIy4yaeMble 3HAHMS IS aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOASIINX B HEM U3MEHEHUMN, YMEHHUS JieJaTh 000OCHOBAaHHBIE 3aKIIOUEHUS HA
OCHOBE HAay4yHbIX (AaKTOB W HMEIOIIUXCS JAHHBIX C IEJIbI0 TOJy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHYECKHE 3HAHMS s
pelieHus NpoOJieM B PEaJIbHBIX )KU3HEHHBIX CUTYalUsAX;

MHTEpeca K MMO3HAHMIO U UCCIIEA0BATEIbCKOM JEATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEephlBHOMY  0Opa3oBaHUIO U
caMO00pa30BaHUIO0, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyAa B pazilMyHbIX cepax mpodeccruoHambHOR
JESTEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHs» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HauuMble  JUIi  (GOPMHPOBAHUS ~ MHUPOBO33PEHHUS  OOYYarOIIMXCS
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOHW KapTUHBI MHpa M CHEMUPUKY METOJOB ITO3HAHMSI,
HCITOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, DHEPTHUS, SIBJICHHE,
MpoIiecc, CUCTeMa, Hay4dHbIN (haKT, IPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, UCCTIEAOBaHNE, HAOIIOCHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIPyTHE);

yYHUBEpCalIbHBIC YUcOHBIC NelcTBHs (TI03HABaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISITUBHBIE), obecreurBaroIme dbopmupoBaHue GyHKIMOHATBHON
IPAaMOTHOCTH M COIMATIbHON KOMIETEHITUU O0yJarOIINXCS;
CIIOCOOHOCTH oOyyJaronmxcs HCII0JIb30BaTh OCBOCHHBIC

MEXKIUCIUTUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC y4eOHBIC
JEUCTBHUS B IO3HABATEIILHOW U COLMAIIBHON ITPAKTHKE.

MeranpeaMeTHble pe3ynbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH U  PETYJISATUBHBIMH
JEVCTBUSIMH.

OBJagenue YHHBEPCAJTbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
ACUCTBUSIMM:

1) 6a30BbIe JJOrHYecKHe AeiiCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyallu3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENeNATh LEAU JACSATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH UX
JOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MIOCTABJICHHBIMU LICJISIMU;

MCMOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JOTUYECKOTO MBIIUIEHUS —
BBIJIEJATh XapaKTEpHbIC MPHU3HAKU MOHITUH M yCTaHABIMBATh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS ISl OOBSICHEHUS OTAETbHBIX (PAKTOB U
SIBJICHUM;

BbIOMpATh OCHOBaHHUS M KPUTEPUH JUIS KJIAaCCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUM;

YCTaHAaBJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE pPACCYX ACHMSI (MHIYyKTUBHBIC, JEAYKTUBHBIE, IIO
AQHAJOrUM), BBISABIATH 3aKOHOMEPHOCTH W MPOTHBOPEUYUS B PaccMaTpPHBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKITIOUCHUS;

IIPUMEHSATH B MPOLECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CHMBOJINYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJICIIBHBIC MIPEACTABICHUS — XUMUYECKHI
3HaK (CMMBOJI) DJJIEMEHTa, XUMHUYecKass QopMysa, ypaBHEHUE XHMHYECKOU
peaKkuuy — MpU PEIIEHUU Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHYECKUX 3a]ad,
MIPUMEHSTh HAa3BaHHbIE MOJEJIbHBIEC MTPEACTABICHUS VISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKLINM.

2) 6a30BbIe HCCJIE0BATEILCKIE AeCTBHUSA:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKuuii;

(GopMyIMpoOBaTh LIETN U 334a4U UCCIIEJOBAHUS, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOSITEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauyeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJII (POPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOATEIBHOTO TIUIAHUPOBAaHUS W TMPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0JATh 3a XOJ0M
Ipolecca, CaMOCTOSTENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OpMyJIUpOBATH
000011IeHHS ¥ BBIBO/IbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YyJIbTAaTOB UCCIIEAOBAHMS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJECIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUUECKOW HCCIEOBATEIIbCKOM UM TPOSKTHOU
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IIOMCKY METOJOB pELIEHUsI MPAaKTHYECKUX 3a7ad, MPUMEHEHUIO PpPa3IMYHbIX
METOJIOB MTO3HAHUSI.

3) padora ¢ undopmanmeii:

OPUEHTUPOBAThCS B PA3IUYHBIX MCTOYHMKAaX HHPoOpMauuu (HAy4dHO-
NOMYJISIpHAsE JIUTEpaTypa XUMHYECKOIO COJAEpXkaHHs, CIpPaBOUYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHaNM3UpOoBaTh MH(POPMALMIO PA3IWYHBIX BUAOB U (Popm
pe/ICTaBJICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3TMYHbIE METOJBI MPH MOHUCKE U
otbope wuHOpPMALIUK, HEOOXOIUMOM JUIS BBIMOJHEHHS Y4eOHBIX 3ajad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMY  MpECTaBICHUSA
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HMH(pOpManUeil: NpUMEHATh MEXNpeAMETHblEe ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (POpMyIibl, a00OpeBUATYpPHI, HOMEHKIIATYPY:;

UCIOJIB30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HATJISTHOCTH.

OBgi1aieHHe YHUBEPCATbHBIMH KOMMYHUKATHUBHBIMH J1IeHCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBbI B XOJ€ JUaJIOra W/Win
IUCKYCCUH,  BBICKa3blBaTh  WJE€H, (OPMYJIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAllMell Pe3yNbTaTOB IMO3HABATEIHHON JEATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBHITIOTHEHUH
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKOW pabOThl M0 HUCCIETOBAHUIO CBOWMCTB
M3y4aeMbIX BEILLIECTB, peaju3alui y4eOHOro MpoekTa u (GopMyaHpoBaTh BHIBOJIbI
Mo pe3yiabTaTaM MPOBEAEHHBIX HCCIEIOBAaHUM MyTEM COTJIACOBAHUS IMO3UIUN B
X0J1€ 00CYXX/I€HUSI 1 0OMEHAa MHEHUSIMH.

OBgi1aieHHe YHHUBEPCATbHBIMH PEryJsiTHBHBIMH 1eiiCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYLIECTBISTh CBOIO IO3HABATEJIbHYIO
JesTeNIbHOCTh, OmNpeAenss e€ I1elu M 3aJayd, KOHTPOJUPOBaThH M IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATH MpeAjaraéMblid airoput™M ACHCTBUN Npu
BBINIOJIHEHUM YYEOHBIX M UCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HaumbOoJee
3¢ dexTuBHBIN crnoco0 HMX pemeHuss ¢ y4ETOM TMOJYyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUsX;

OCYILIECTBISITh CAMOKOHTPOJIb CBOEH N1€ATEIHHOCTH HAa OCHOBE CaMOAaHaIn3a
U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpenMeTHble  pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUD)
OTPaXKaKoT:

cOPMHUPOBAHHOCTh ~ TMPEACTABICHUH O XHUMHYECKOHW  COCTaBIISIONIEH
€CTECTBEHHO-HAY4YHOW KapTUHbBl MHPA, POJM XUMHH B TO3HAHWM SIBJICHUM



npuponabl, B  (HOPMHpPOBAHMM MBIIUIEHUS W KyJbTypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIUMOM JJIsl peIIeHUs MPAKTUYECKUX 33134
U SKOJOIM4eCKH OOOCHOBAHHOTO OTHOUIEHHSI K CBOEMY 3J0POBBIO M IPHUPOJHOM
cpexne;

BJIAJICHUE  CUCTEMOM  XUMMYECKHMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOMOJIArallue MOHATUA (XUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJIEHTHOCTb, MEKTPOOTPULIATEIbHOCTD, XUMUYECKAsI
CBsI3b, CTPYKTypHasi (opmyina (pa3BépHyTas M COKpamiéHHas), MOJIb, MOJSpHas
Macca, MOJIIpHBIH OOBEM, YIJIEPOAHBIM CKelleT, (YHKIMOHAIbHAs TIpyMIa,
paguKai, U30Mepusi, U30Mepbl, TOMOJIOTUYECKUM psAJl, TOMOJIOTH, YIiI€BOIOPOIHI,
KHUCJIOpOA, U a30TCOJEpIKalUe COCAUHEHUsS, MOHOMEp, IMOJUMED, CTPYKTYPHOE
3B€HO, BICOKOMOJIEKYJIIPHBIE COECIMHEHNUS); TEOPHUH U 3aKOHBI (TEOPHUsSI CTPOEHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChbl BELIECTB);
3aKOHOMEpPHOCTH, CUMBOJMYECKUM S3bIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHMA,
JeXaluye B OCHOBE IIOHUMAaHMS IIPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKUX
ABJICHUM, (AKTOJIOIrMYECKUE CBEJIEHHUS O CBOMCTBAX, COCTaBE, MOJYYCHHH H
0€e30IacCHOM HCIIOJIb30BAHUHM BAKHEWIIUX OPraHUYECKHX BEUIECTB B OBITY U
[IPAKTUYECKOM JCATEIbHOCTU YEI0BEKA,

Cc()OPMUPOBAHHOCTb YMEHHUH BBISABJIATH XapaKT€pHbIE MPU3HAKU MOHITHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIUE ITOHATHS NPH
OIIMCAaHUU COCTaBa, CTPOCHMS U NIPEBPALCHUN OPTAHUYECKUX COCAUHEHNN;

c(OPMHPOBAHHOCTh YMEHHUM HCIOJNb30BATh XMUMHYECKYI0 CHUMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
(GopMysl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX PpEaKILIUH,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYEeCKMX BEUIECTB JUI1 WUIIOCTPALUU HX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM YCTAaHABIMBATH MPHUHAIJIEKHOCTh H3YUYEHHBIX
OPraHUYEeCKUX BELIECTB II0 MX COCTaBy M CTPOCHUIO K OIPEIEIIEHHOMY
KJIacCy/Tpylme COeAUHEHUN (yriaeBOJOPOAbI, KHCIOPOA M a30TCOAEpIKaIlue
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEJUHEHUs), JaBaTh HMM Ha3BaHMS IO
cuctematuyeckoi HomeHkiarype (IUPAC), a takxe NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJICH, MPOINUJIEH, AalleTHIIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (eHOoJ, (opMalblIeru, aleTaabAerul, MypaBbUHAs
KHMCJIOTA, YKCYyCHAsl KUCJI0Ta, OJICMHOBAsA KUCJIO0TA, CTEAPUHOBAs KUCJIOTA, TIFOKO3a,
dpykTo3a, Kpaxmai, UeIi0103a, TIUIHH);

cOPMHPOBAHHOCTh YMEHHSI OMNPEIENATh BHUAbI XUMHUYECKOH CBS3U B
OpPraHUYECKUX COEANHEHUAX (OAUHAPHBIE U KPaTHBIE);



C(OPMUPOBAHHOCTh YMEHHUSI TPHUMEHSATH TMOJOXKEHUSI TEOPHUH CTPOCHUs
opranndeckux BemiectB A. M. byTtieposa aist 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOECHUE,
du3nueckue M XMMHUYECKHE CBOMCTBA THUIHMYHBIX MPEJACTaBUTEICH pa3InYHBIX
KJIaCCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, NPONWJIEH, alETUJIEH,
OyramueHn-1,3, mermnOyranuen-1,3, O€H30JI, METaHOJ, 3TAHON, ATWICHTIUKOJb,
[IIALEepUH, (EHOJI, alleTalbJeTH, MypaBbUHAs U YKCYyCHas KUCJOTHI, TJIIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WJUTFOCTPUPOBATH T€HETUUYECKYIO
CBSI3b MEXJy HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHX PpEaKIUi ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYIT;

c(OpMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOUHUKH YTIEBOJIOPOJAHOIO
Chlpbid  (HE(Th, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HMX MNEPepadOTKU U
MPaKTHYECKOE MPUMEHEHHE TIPOAYKTOB IIepepaboTKu;

C()OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS MO0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOAYKTa
peaklMy IO H3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJIHOIO M3 HCXOJIHBIX
BEIIECTB WU MPOAYKTOB PEAKIINN);

C()OPMUPOBAHHOCTh yYMEHMM BIaJE€Th CHUCTEMOM 3HAaHMM 00 OCHOBHBIX
METOJaX HAayYyHOTrO MO3HAHUs, UCIIOJIb3YyEMbIX B XUMUU NPU U3YUYEHUU BEIIECTB U
XUMHUYCCKUX SBJICHUHN (HAOJIIOCHNE, M3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHHUE),
WCIIONIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JJs TPUHATUS PEUICHUA B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMH H© HX
IPUMEHEHHEM;

c(OpMUPOBAHHOCTh YMEHUI COOIIOAATh MPAaBHUIIA MOJIb30BAHUS XUMUUYECKON
Mocyiol U J1abopaTOpHBIM O0OpPYJOBAaHUEM, a TaKKe IMpaBuia OOpalleHUs ¢
BEIIECTBAMH B COOTBETCTBMM C WHCTPYKIHMSMHU MO BBIMTOJHEHHUIO J1a00paTOPHBIX
XUMHYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUI TIUJIAHUPOBATh M BBINOJHATH XHUMHUYECKUN
HKCIIEPUMEHT (IIPEBPAICHHs] OPraHUYECKUX BEILECTB IIPU HAarpEeBaHUU, TIOJTyYEHHUE
ATUJIEHA W W3yYEHHE €ro CBOWMCTB, KaueCTBEHHBIC PEAKIIMH OPTraHUYECKUX
BELIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHHUM, LBETHHIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpaBWJIaMHU TEXHUKH O€30IacHOCTH Mpu OOpalleHUuu ¢
BEIIECTBAMH U J1a0OpAaTOPHBIM OOOPYIOBaHMEM, NPEICTABIATH PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alHucHh YpaBHEHHH COOTBETCTBYIOLIUX
peakiuii 1 GOpMyIHMPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIHTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TOJYy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpelcTBa MacCOBOM
uHpopmanuu, IHTepHET U apyrux);



chOpPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  MpaBWiIa  IKOJOTHYECKU
1eJ1ecCO00pa3HOro TMOBENEHUsS B OBITY W TPYIOBOM JIEATETBHOCTH B LEJSAX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKPYKAIOLIECH MPUPOIHON CpeEAbl, OCO3HABATH
ONAaCHOCTh BO3JICWCTBHS HA JKUBBIE OPraHU3MbI OINPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbIca mokaszatens [IJIK, moscHsATh Ha mpuMmepax CrocoObI
YMECHBIIICHUSI W MPEJOTBpAIIEHUS HX BPEIHOrO0 BO3JCHUCTBUS HAa OPraHU3M
YEJIOBEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIeNbIX M CHA0OBUASIIMX OOYYaloIIMXCA: YMEHUE HCIOJIb30BaATh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins s 3anucu XUMHUYECKUX

bopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOIas W HeopraHudecKas
XAMUS» OTPaXaKoT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOH  COCTaBJISAIONICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHUpa, POJIM XUMUUA B TIO3HAHUU SBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(YHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MTPAKTHYECKUX 3a1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U IPHUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE TOHATHSA (XMMHYCCKUN DIIEMEHT, aToM, HM30Tom, s-, pP-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIH 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHHS, XUMUYECKAsT CBA3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYEeCKasi, BOAOPOIHAsS), KpUCTA/UINUECKasl PelIéTKa,
TAMBl ~ XUMHUYECKUX  pEAaKIMH, PacTBOP, JJIEKTPOJUTHI, HEIICKTPOJUTHI,
BJICKTPOJIUTUYECKAS JUCCOLMAIUSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XHMHYECKOM peakiui, XUMHYECKOE€ PaBHOBECHE); TEOPUM W 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKOW AUCCOLMAlnM, nepuoanueckun 3akoH [[. M. Menpgeneesa,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHCHUS W MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3bIK XHUMMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIME B OCHOBE NMOHUMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHX SIBJICHHUH, (haKTOJIOTMYCCKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacCHOM HMCIOJIb30BAHUM BaKHEHIITUX HEOPraHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JEATSIbHOCTH YEJIOBEKa;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHH,
YCTaHABIIMBaTh MX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOUIUE IMOHSATHS MPH
ONMCAaHUH HEOPTaHWYECKHUX BEMIECTB U UX MPEBPALICHU;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIONB30BATh XUMHYECKYI0 CHUMBOJIMKY JIJIS
coctaBieHuss (OpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEAKIIUMH,
cuctematuyeckytro HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BelIeCTB (yrapHblid ra3, YIJICKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUMN OINpPEACNIATh BaJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBaJICHTHAsl, MOHHAs, META/NIMUECKas, BOJOPO/IHAS) B COCIMHEHUSX, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BeIeCTBA (aTOMHAs, MOJEKYJspHas,
HMOHHAasl, METAJUTNYECKas), XapakTep Cpelbl B BOJAHBIX PacTBOpPaX HEOPraHUYECKHUX
COCIUHCHU;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBYy K OINPEAECNIEHHOMY KiacCy/TpyIe
COeIMHEHUN (MPOCThIE BEIIECTBA — METAJLJIBI U HEMETAJJIbl, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PaCKPBIBATh CMBICI MEPUOANUECKOro 3aKoHa [I.
N. MeHnneneeBa v IEMOHCTPUPOBATH €70 CUCTEMATUZUPYIOIIYIO, OO bSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX JJIeMeHTOB |—4 mneprnonoB Ilepmoandeckorn CHCTEMBI
xumuueckux snaemeHToB JI. M. MenngeneeBa, HCIONB3Yys MOHATHS «S-, P-, d-
3JIEKTPOHHBIE opouTanmy, «IHEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB XMMHUUYECKHX AJIEMEHTOB M UX COCAMHECHUI
1o nepuoaaM u rpynnam [lepruoandeckon CUCTEMbI XUMUYECKUX 3eMeHTOB Jl. WM.
Meneneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKUE CBOWMCTBAa HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON CBS3M MEXKIYy HEOPTaHUYECKUMHU
BEIIIECTBAMU C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCITYy U COCTaBY PEArvupyrolluX BeEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, M3MEHEHHUIO CTETICHEW OKHCIICHHUS 3JIEMEHTOB, 0OpaTHUMOCTH
peaKIuu, y4acTUIO KaTaanu3aTopa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUi pa3IUUHbIX
THUIIOB, MOJHbIC U COKPAIIEHHBIE YPABHEHHS PEaKIIMii HOHHOTO OOMEHA, YYUThIBas
YCJIOBHS, ITPY KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIA;



c(OPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB PA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABAThH
OTMBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

chOPMHPOBAHHOCTh YMEHHMH  pacKpbiBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
ITUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
pEeaKIMK OT Pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (nmpunuui Jle larense);

c(OpPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE TPOIIECCHI,
JeKale B OCHOBE MPOMBIIIJICHHOTO TMOJYYeHUs CEpHOM KHCIOTHI, aMMHaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEACTABICHUH 00 OOMMX HAYYHBIX NPUHIUNAX U
HKOJIOTMUYECKUX MpoOIeMax XUMUYECKOTO IIPOU3BOICTBA,

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHHS C HCIOJb30BaHUEM
MOHSITHSI «MAaccoBasi JIOJIsI BELIECTBA B PacTBOpE», OOBEMHBIX OTHOIIEHUH Ta30B
PU XUMUYECKUX PEaKIUAX, MAcChl BEIIECTBA WU 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJIHOTO M3 YYaCTBYIOUIMX B pEaKLUU
BELIECTB, TEIJIOBOrO 3((deKkTa peakud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BEIIECTB, IPEBPAILICHUS] U COXPAHECHUS SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOIATh MTPABUJIA TTOIB30BAHUS XUMUYECKOM
Mocyiol U J1abopaTOpHBIM O0OpPYJOBAaHUEM, a TaKXKe MpaBuiaa OOpallleHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCT, yMEHHUH TUIAHUPOBATH W  BBIOJHATH XHUMHYCCKUH
AKCIIEPUMEHT (Pa3IoKeHHE MEePOKCHAa BOAOPOJa B MPHUCYTCTBUHU KaTajau3aTopa,
OMpEeNeNeHNe Cpelbl PAacTBOPOB BELIECTB C MOMOINBIO0 YHHBEPCAIBHOIO
WHJUKATOPa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKOU pPEaKIlnH,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHBIE PEAKIMU Ha Cyib(dar-, kKapOoOHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHUE IKCIEPUMEHTANBHBIX 3a/a4 0
temam «MeTamie»y U «HemeTannbel») B COOTBETCTBHHM C TMpaBUIAMH TEXHHUKH
0€30macHOCTH TIPU OOpAIICeHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM,
MPEACTABISATh PE3YNbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (GOpMe 3amucH
YpaBHEHUW COOTBETCTBYIOIIUX pEaKIuil u (OpMyInpoBaTh BHIBOJBI Ha OCHOBE
ATUX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHMHUYECKYIO
uH(pOpMaLIMIO, TOJYyYaeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpeICTBa MAacCOBOM
KOMMYHUKAIH, IHTepHET U ApyTHX);



chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
[IeJIeCO00pa3HOro0 TMOBEJEHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LEJSAX
COXpPAaHEHHUSI CBOETO 3/I0POBbS M OKPYKAIOUIEH MPUPOIHOWU CpENlbl, OCO3HABATh
ONACHOCTh BO3JEHUCTBUS HA )KUBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, IOHUMAas
cmbicit nokazarenss IIJIK, mosicHATP Ha mHpuMepax CcHocOObl YMEHBUIEHUS H
MPEIOTBPALICHUS UX BPEJHOTO BO3ICMCTBUS HA OPraHU3M YEJIOBEKA;

JJIs. O0y4YarOUIUMXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHUSI BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISL CIENbIX M CHa0OBUASIIMX OOYYalOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCHHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anucu XuMHUYeCKuX

dbopmy.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KosanuyectBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne i/ Konrpoasubie | Ilpakrnuyeckue
NMPOrpamMMbI Bcero o0pa3zoBaTre/bHbIE
padoThbI padoThbI pecypest
Pa3nes 1. TeopeTrnueckne 0CHOBbI OPraHUYeCKOl XUMHUH
IIpenmer oprannueckoii xumuu. Teopus
11 CTPOCHHMSI OPTAaHUYECKUX COCAMHEHUH A. 3
M. bytneposa
Wroro mo pazneny 3
Pasnen 2. YrieBogopoabl
2.1 [IpenenbHbIE yrIeBOOPOAB — aJTKaHbI 2
29 HenpenenbHble yriaeBo10pobl: aJIKEHBI, 6 1
AJKaJMEHbI, ATKUHBI
2.3 ApomaTH4eCcKue yrieBOI0pOIbI 2
24 [TpupoHbIE ICTOYHUKH YTJIEBOJOPOIOB U 3 1
uX nepepadoTka
Wroro mo paznery 13
Paznen 3. Kuciiopoacoaep:xamue opraHu4eckne coeiMHeHUust
3.1 Crmptel. @enon 3
3.2 Anpneruapl. KapOoOHOBBIE KUCTOTHI. - 1
CrnosxHble 3¢upsl
3.3 VYrieBoasl 3 2




Hroro no pazaeny

13

Pasznen 4, A30Tc011ep>lcanme OpPraHu4eCKHue COCAUHCHUSA

41 AMUHBI. AMUHOKHUCIOTHL. benku 3
Wroro mo pazneny 3
Pa3nen 5. BoicokoMouieKyJIsIpHBIE COeTUHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB U TeM uudpoBbie
Ne n/n P Kontpoabsnsie | IlpakTuyeckue (wicpp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue aromoB. [lepuoanueckuii 3aKkoH
11 u [lepunonnueckas cucteMa XUMHUYECKUX 3
anemenToB JI. 1. MeHneneena
12 Crtpoenue BemecTBa. MHOrooopasue 4
' BEILECTB
13 XUMHYECKUE peaKu 6 1 1
Utoro no pazneny 13
Pa3nen 2. Heopranmdyeckasi XuMus
2.1 Meranibl 6
2.2 Hewmeranmmst 9 1 1
93 CBs13b HEOPTaHUYECKUX U OPTaHUYECKUX 5
' BEILIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazaeny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosanuyectBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Konrpoaubie | Ipaxtirieckue §3y‘leHHﬂ :)Iﬁl()l;ioBaTeanme
padoTsbI padoThbI pecypest
1 [Ipeamer opranM4ecKor XUMHH, €€ 1
BO3HHUKHOBEHUE, Pa3BUTHUE U 3HAUECHUE
Teopus ctpoeHHst OpraHM4ECKUX
2 coenunenuit A. M. Bytiiepoa, e€ 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o Knaccuukam
3 opraHuueckux semiectB. Homenkiarypa 1
(cucremaTnyeckasi) U TpUBHaIbHbIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMYECKUHN PsijL
5 MeraH 1 3TaH — MpOCTEUILNE 1
IIPEICTaBUTENN aJIKaHOB
6 AJIKEHBI: COCTAaB U CTPOEHUE, CBOWCTBA 1
7 OTHIIEH U IPOITUIIEH — MPOCTENIINE 1
MIPEICTaBUTENH aJIKEHOB
8 ITpakTuyeckas padota Ne 1. «Ilomyuenue 1 1
ATHJIEHA U U3yUYEHHE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 Metminoyraauen-1,3. [Torydaenne 1

CUHTETUYECKOT O KaydyyKa ¥ PE3NHBI




AJIKHMHEBIL: COCTaB 1 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUN PsijT. ATICTHIICH —
MPOCTEUILINN MPEICTABUTEND AIIKUHOB

1 Brruncnenus no ypaBHEHUIO0 XUMHUYECKON
peakuuu

12 Apenbl: 0eH30:1 ¥ T0J1yod. TOKCUYHOCTD
apeHoB

13 I'eneTrueckas cBsi3b YII€BOJOPOIOB,
MIPUHAIICKANINX K Pa3IMYHBIM KJ1accaM
[IpupoaHbIe UCTOYHUKH YTIEBOIOPOIOB:

14 MPUPOHBIN a3 U NOMyTHBIE HEPTIHBIC
ra3pl, HeTh U MPOIYKTHI €€ mepepaboTKu
[IpupoaHbIe UCTOYHUKH YTIEBOIOPOIOB:

15 MPUPOHBIN a3 U NOMyTHBIE HEPTIHBIC
ra3el, HEQTh U MMPOTYKTHI €€ mepepaboTKu

16 Kontposnbnas pabota 1o pasneny
«YTaeBogopoash»

17 [IpenenpHBIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHOJI. BomopoHas cBs3b

18 MHOT0aTOMHBIE CITUPTHI: STHIICHTITNKOIIb 1
TIUIEPUH

19 ®DeHOo: CTPOEHUE MOJIEKYIbI, PU3NIECKUE
Y XHMHYECKHE CBOWCTBA, TPUMECHEHUE

20 Anpaeruapl: GopMabaeTug U
areTanpaerua. AeToH

1 OAHOOCHOBHEIE TIPE/IENbHBIE KAPOOHOBBIE
KHUCIIOTHI: MypaBbUHAs M YKCYCHAsI

22 [IpakTryeckas pabora Ne 2. «CBoiicTBa




pacTBopa YKCYCHON KHCIOTBI»

23

CTeapI/IHOBaﬂ " OJICMHOBAs KUCJIOTHI, KaK
IMpEACTAaBUTECIIN BBICHIUX Kap6OHOBI)IX
KHUCJIOT

24

Mpbuia Kak coJii BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JSHCTBHE

25

CrnosxHbie 2UpHI KaK MPOU3BO/IHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIH3 CIIOKHBIX

3¢upoB

26

JKupsr: runponns, npuMeHeHue,
OuoJIOrnYecKas poJib KHUPOB

27

VYrneBoabl: cocTaB, KiaccHuPUKaAIUS.
Baxkueiime npeacTaBuTeNn: Ti0K03a,
bpykTo3a, caxaposa

28

Kpaxmai u nemirono3a Kkak IpupoJHbie
MTOJINMEPBI

29

KonrtponsHast pabota no paszzaeny
«Kucnopoaconepxaine opraHu4ecKme
coenuHeHus»/ Beepoccuiickas
IpoBepoyHas paboTa

30

OO1m1ast XxapakTepHCTUKA a30TCOAEPIKAIINX
OpPTraHUYECKUX COCTUHECHHM /
Bcepoccuiickas npoBepouHas paboTta

31

AMUWHBI: METHJIAMHMH M aHWIMH

32

AMUHOKHCIIOTHI KaK aM(pOTEepHBIE
OpraHWYECKHE COEANHEHUS, UX
Ouosiornyeckoe 3HadeHue. [lentuapl.
benku xak npupoaHbIe




BBICOKOMOJICKYJIAPHBIC COCANHCHUS

OCHOBHBIEC TOHATHS XUMHH

33 BBICOKOMOJIEKYJISIPHBIX COSTUHEHHUI 1
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUMN. 1
[TnacTmacchl, KayqyKu, BOJIOKHA
OBIEE KOJIMYECTBO YACOB I10 34

[TPOIT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KouTtpoJbHbIe
padoThI

IMpakTuyeckne
padoThI

Jlara
U3yYeHust

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

XUMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypanus aTOMOB

[Tepuonuueckuii 3akoH u [lepuonuueckas
cucreMa XuMHueckux semenTos /1. U.
Memnneneesa, X CBsI3b C COBPEMEHHOI
TEOPHUEN CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XMUMHYECKHX JIEMEHTOB U UX COESINHEHHH 1O
rpynnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB [[.M. Meneneesa B
pPa3BUTUU HAYKU

CTpOCHI/IC BEIIECTBA. X UMHYECKas CBA3b, ee
BUBI; MCXaHU3MBbI 06pa30BaHI/I$I
KOBAJCHTHOM CBS3H. BO,Z[OpOI[HaSI CBA3b

BasieHTHOCTB. DIEKTPOOTPHUIIATEIIBHOCTb.
Crenenb okucieHus. Bemecrsa
MOJICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHHS

[TonsATHE O AMCTIEPCHBIX CUCTEMAX.
VcTrHHBIE 1 KOJIJIOWTHBIE PACTBOPHI.
MaccoBas 10J1s1 BEIEecTBa B pacTBOpE




Knaccudukanus 1 HoMeHKIIaTypa
HEOpPraHMYEeCKUX coeAnHeHui. ['eneTnyeckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, PA3INYHBIX
KJIaCCOB

Knaccudukanmst XaMUYeCKUX peakivii B
HEOPraHMYECKO U OpraHN4ecKoi XUMHUU.
3aKOH COXPAaHEHHUs MacChl BELIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILICHUS SHEPTHUH ITPH
XUMHYECKHUX PeaKIusIxX

Cxkopoctb peakuuu. OOpaTUMbIE peaKIIHH.
XUMHUYECKOE PABHOBECHE

10

[TpakTueckas pabota Ne 1. «Bnusnue
pa3INyYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DnexTponauTrdeckas qucconuanus. [ToasTue
0 BojiopoiHOM Tokasarene (pH) pactsopa.
Peaxiiuu nonnoro oomena. I'napomms
OpTaHUYCCKUX U HCOPraHNYCCKHUX BCUICCTB

12

OKHCINUTENbHO-BOCCTAHOBUTENbHBIE
peakuuu. [Tonstue 00 anekTponmse
pacIuIaBoB U pacTBOPOB COJIEM

13

KontponbHas paboTa mo pazueny
«Teopernyeckre OCHOBBI XUMHH

14

Mertamibl, ux nosnoxxenue B [lepuognyeckoit
CUCTeMe XuMHUIeckux snemeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOCHHUS
atomoB. OO01He pusnveckre CBOCTBa
METAJIJIOB




15

CnnaBbl METAJIIOB. DJIEKTPOXUMUYECKUI Psit
HaNpsHKEHUH METalIoB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HaTpUid, Kajaui, KaJIbLIMI, MarHui,
ATIOMHUHHK ) U UX COCTMHECHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHUN

18

XuMHYeCKHe CBOMCTBA ITMHKA, JKeJIe3a M UX
COEIMHEHNN

19

[TpakTuueckas padora Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
«Meramib"

20

HeMeTaJIJII)I, HUX ITIOJIOKCHUC B
Ilepronnueckoi cUHCTEME XUMUYECKUX
sneMeHToB . 1. Menneneera u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AJ0TpONHS HEMETAJUIOB (Ha IpUMEpE
KHCIJIOpO/Jia, cepbl, hocdopa 1 yriaepoaa)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPHI U UX
COEIMHEHNN

23

XuMHYecKue CBOMCTBa a30Ta, pochopa u ux
COCIMHEHUN

24

XUMHUYECKUE CBOMCTBA YIJIEPOJa, KDEMHHUS U
UX COCOUHEHUU

25

[IpumeHeHne BaXXHENIINX HEMETAIIIIOB U UX
COEUHEHNN

26

O0001eHne 1 cucTeMaTH3alsa 3HaHU 110




TeMme «HemeTasl». BeluucieHus mo
YpaBHEHUSAM XUMHYCCKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

[TpakTuueckas padbora Ne 3. «Pemenue

27 HKCIIEPUMEHTAJIbHBIX 33124 110 TEME 1
"Hemetasl"»

08 KonrtpomnbHas paboTa o remam «MeTasib» 1
u «Hemeramib»

29 Heopranudeckue u opraHn4ecKue KUCIOTHI. 1
Heopranuueckue 1 opraHu4eckrue OCHOBaHHS
AmpoTepHbIe HEOPraHUYECKUe U

30 OpraHu4eckue coeJMHeHus. I eneTnueckast 1
CBSI3b HEOPTaHMYECKUX U OPTaHHYECKUX
BEILIECTB
Posib xumuu B o0ecrieyeHnn 3K0JI0THYECKOii,

31 HYHEPTeTUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3sBUTHU MEIULIUHBI
[TpencraBienus 06 oOLIMX HAYYHBIX

32 MPUHIINUIIAX TPOMBIIIIEHHOTO MTOJIy4YEHUs 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MaTEPUAIIOB 1

34 X¥MHUs ¥ 310pOBbE YENIOBEKA

OBUIEE KOJIMYECTBO YACOB 10 34

[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MmporpamMmasI CpeaHEro oﬁmero 06pa30BaHl/lﬂ

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOfI XHUMHUHU

CdopMUpOBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTABIISFOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHpA, POJM XUMHUU B TIO3HAHUU
ABIIGHUW TPUPOIBI, B (HOPMHUPOBAHUM MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (QYHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIUMOM IS
pelIeHUs] TMPAKTHYECKUX 3a/lad M DKOJIOTMYECKH OO0OCHOBAHHOTO

OTHOLICHU: K CBOEMY 3JOPOBBIO U HpHpOI[HOfI cpeac

Bianenune cucremMoll XUMUYECKMX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAraroIIre MMOHSTHUS (monekymna, BaJICHTHOCTB,
AJIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA OO0BEM, YIIEPOAHBIH CKEIeT,
(GyHKIMOHATBHAS rpyIma, panukan, n30Mepus, H30MEPBHI,
TOMOJIOTUYECKUW PN, TOMOJIOTH, YTJIE€BOJOPOJAbI, KHUCIOPOIA- U
a30TCOJEpIKAIINE COCTUHEHUS, OMOJOTHYECKH AaKTHUBHBIE BeIeCTBa
(yrneBoapl, KUPBI, OENKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCJAMHEHUS); TEOPUHU M 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHHSI opraHudeckux BemiectB A.M. Bytinepona),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMUH, (PaKTOIOTHYECKHE
CBEJICHHsI O CBOICTBaxX, cocTaBe, TNONy4YeHUH U Oe30MacHOM
WCIIOJIb30BAaHUM BAKHEWINIUX HEOPTaHWYECKUX U  OPraHUYECKUX

BCIICCTB B 6LITy n HpaKTHQCCKOﬁ JACATCIIBHOCTH YCIIOBCKA

CopMUpoBaHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHATUM,  yCTAHaBJIMBaTh  UX  B3aWMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME IIOHATHUS IPU OIMCAHUU COCTaBa, CTPOCHUSA U

HpeBpaH_leHI/Iﬁ OpTraHUYCCKUX COeIMHEHMI

10 KJIACC

Kon
MPoBePSIeEMOro
pe3yjabTara

1

1.1

1.2

1.3

14

c(OpMHUPOBAHHOCTh YMEHHMM HCHOJIb30BaTh XMMHUUYECKYI0 CHMBOJIMKY
JUISL COCTABJIEHHS MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEpHYTOM,
COKpal€HHOW) (GOopMyJ OpPraHMYEeCKUX BEIIECTB M ypaBHEHUH
XUMUYECKHUX PEaKIUil, N3rOTaBIMBATh MOJEIHN MOJIEKYJ OPraHUYECKHUX
BEILLECTB I WIIIOCTPALUHA MX XMMHUYECKOIO0 M IMPOCTPAHCTBEHHOT'O

CTPOCHHUS




15

ChopMupOBaHHOCT ~ YMEHHMI  yCTaHABIWBATh  MPUHAICKHOCTD
HN3YUCHHBIX OPraHMYCCKHUX BCHICCTB IO UX COCTAaBY U CTPOCHUIO K
onpenenéHHOMYy Kiaccy (Tpymrme) COeAMHEHUH  (YIJIeBOJIOPOIbI,
KHUCJIOPOA ¥ a30TCOAEpIKAIllMNe COCAWHEHHS, BBICOKOMOJIEKYJISIPHBIC
COCJMHEHUS), JaBaTh WM  Ha3BaHHA II0  CHCTEMAaTHYECKOU

nomenkiarype (IUPAC)

15

CdopMUpoBaHHOCTh YMEHUS OIpPENEsITh BUIbl XUMUYECKOU CBSI3U B

OpraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KPAaTHbIE)

1.6

ChopMupOBaHHOCT ~ yMEHHUS MPHUMEHATH: TOJOXKEHHUS TEOPUHU
CTpoeHHUsi oprannveckux BemectB A.M. ByriepoBa mnsi oObsiICHEHUS
3aBUCUMOCTH CBOMCTB BECILECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpaHCHUA MACChI BCIICCTB

yFHCBOIlopOI[LI. Kncnopoz[cozlepmamne n a30TCOACPIKAIIEC

OpPraHu4CCKueC COCANHCHU . BLICOKOMOJ'ICKy.]'IHpHLIC COCAMHCHUA

2.1

CdopMUpOBaHHOCTh yMEHHUW TPUBOIAUTH TPHUBHAIBHBIC HA3BAHUS
OTJICIIbHBIX OpPraHMYECKUX BEIIECTB (STWJICH, MPONWIEH, alleTUJICH,
ATUJICHTIIMKOJb, TIHULEPUH, (QeHod, (opmalbaerun, ameraibIerum,
MypaBbHUHas KHCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBas KHCIIOTa,
CTeapuHOBasi KHCIIOTa, TJIIOKO3a, (PYKTO3a, Kpaxmai, LeJIII03a,

TJIAIIMH)

2.2

ChopMHpPOBAaHHOCT, YMEHUW XapaKTEpPHU30BaTh COCTaB, CTPOCHHE,
dbuznyeckne M XUMUYECKHE CBOWCTBA TUMHYHBIX MpeICTaBUTENEH
pa3’IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, JTHIIEH,
MpOMWIICH, aneTuieH, OyraaueH-1,3, mermnOyraauen-1,3, OeHzod,
METaHOJI, ITAHOJ, ATUJICHTJIUKOIb, TIUIEPHH, (HEHOJ, aleTalbIAeTu/I,
MypaBbUHAsg W YKCyCHas KHUCIOTBI, TIIOKO3a, Kpaxmall, IeJUTJI03a,

aMUHOYKCYCHasi KHCJIO0Ta)

2.3

ChopMHUPOBAaHHOCTh YMEHHUS WLTIOCTPUPOBATh TEHETHYECKYHO CBS3b
MEXKJYy  TUIHWYHBIMM  NPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OPraHUYECKHUX BEIMIECTB YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUUYECKUX

peaxuil ¢ UCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYII

24

CdopmupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOIHOTO CHIPhS (HEDTh, MPUPOIHBINA Ta3, YTroJb), CITIOCOOBI UX

Hepepa60TKH H MPAKTUYICCKOC ITPUMCHCHUC ITPOAYKTOB HepepaGOTKI/I

XUMHS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTh YMEHUH BIIAJIETh CUCTEMON 3HAHHI 00 OCHOBHBIX

MCTOAaX HAYYHOTI'O IMMO3HAHUSA, UCIIOJIB3YCMbIX B XUMUHU NTPHU U3YUCHUU




BEUIECTB W XHUMUYECKUX sIBICHUH (HaOmiojeHue, U3MEpeHue,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), UCII0JIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS [JIl TPUHATUS PEIIEHUH B  KOHKPETHBIX

KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMEHCHUEM

3.2

CdopMUpOBaHHOCTH YMEHHI COOJNIONATh TMpaBWJIa MOJIb30BAHUS
XUMHUYECKOH Tocynoil u 1abopaTopHbIM O0OpYJOBaHHEM, a TaKXKe
mpaBuiia OOpaIEHUs] C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMHU

110 BBIITOJIHCHUIO JIa60paTOpHLIX XUMHNYCCKHUX OIIbITOB

3.3

ChopMHPOBaHHOCTH YMEHUH TUIAHUPOBATH U BBIMOJIHATh XUMHUYECKUI
9KCIIEPUMEHT (TPEBpAIICHUsI OPTaHUUYECKUX BEIIECTB IIPU HArPEBaHUH,
MOJTy4YeHHE STUJICHA U M3YYCHHE €T0 CBOWCTB, KAYECTBEHHBIC PEAKIHH
OpPraHMYEeCKHUX BEIIECTB, JeHAaTypauusi OEJIKOB IIpU HarpeBaHUH,
[[BETHBIC pPEaKIMU OEJIKOB) B COOTBETCTBHHM C NpaBHJIAMU TEXHHKH
0e30MmacHOCTH MpU OOpaIleHUHM C BEIIECTBAMU U JIaODOPaTOPHBIM
000pyI0BaHKEM; MIPEACTABIIATh pE3yIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTAa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIUX

peaKuHﬁ n (1)OpMy.]'II/IpOBaTI> BBIBOJZIbI Ha OCHOBC 3TUX PE3YJIbTATOB

3.4

CdopmMupoBaHHOCTh YMEHUI MPOBOAUTH BBIYUCICHUS IO XUMUYECKIUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIWYECTBA MCXOJIHOTO BEIIECTBA WIIN
MPOJIYKTa PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO

N3 UCXOOHBIX BEIICCTB UJIU ITPOAYKTOB peaKLII/II/I)

35

CdopmrpoBaHHOCTH yMEHUI KPUTUYECKH AHAIN3UPOBATh
XUMHYECKYI0 HHQOpMAIMIO, IOJy4aeMyl0 M3 pa3HbIX HCTOUYHUKOB

(cpenctBa maccoBoi nHpopMmaiuu, cetb IHTEpHET U ApyrHe)

3.6

ChopMupoBaHHOCT YMEHUH COOMIOAATh TMpaBUiIa 3KOJOTHMUYECKU
11e1€c000pa3HOro TOBEJEHUSI B OBITY U TPYJIOBOM JAEATEIHLHOCTU B
LEIAX COXPAHEHMsS] CBOETO 3J0pPOBbS W OKPYXAIOLIEH IPUPOIHOU
Cpellbl, OCO3HABaThb ONACHOCTb BO3JEHCTBUS HA J>KUBBIE OPraHU3MBbI
ONpPEAEIEHHBIX OPraHUYECKUX BEIECTB, MIOHUMAsi CMBICI MTOKA3aTeNs
I[IIK (mpemenpbHO AOMYCTUMOM KOHIIGHTpAllMW), TIOSICHATH Ha
npUMepax CIocOObl YMEHbBIIEHUS U MPEJOTBPAIICHUS HUX BPEIHOTO

BO3JCHCTBUSA Ha OpTraHu3M 4Y€JIOBCKaA

11 KJIACC

Kon
MPOBEPSIEMOT0

IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 001ero 00pa3oBanus




pe3yJbTara

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHNH

11

Bnagenue cucremMoil XMMHUYECKHMX 3HAHMHA, KOTOpash BKIIIOYAET:
OCHOBOINIOJIATalOIIMe  TOHATUSA  (XMMUYECKHH  3JIEMEHT,  aTOM,
AIIEKTPOHHAst 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHbBIC OPOUTAIIH AaTOMOB,
MOH, MOJIEKYyJa, BAJIEHTHOCTb, 3JEKTPOOTPULIATEIILHOCTb, CTEIEHb
OKHUCJICHHS, XUMHYECKas CBSI3b, MOJIb, MOJISIpHAs Macca, MOJISPHBIN
00BEM, KpUCTAITMYECKass pelETKa, TUIMBl XUMHYECKHX peakluui
(OKMCIIUTENIbHO-BOCCTAHOBUTEIIBHBIE, 3K30- M 3HJOTEPMHYECKHE,
peakuuyu MOHHOTO OOMEHA), pacTBOpP, AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
DIIEKTPOJIUTUYECKAs] JUCCOLMAIUS, OKHUCIHUTEIb, BOCCTAHOBUTEIbD,
CKOPOCTh XMMHUYECKON peakIui, XUMUYECKOEe PaBHOBECHUE); TEOPUHU U
3aKOHBI (TEOPHS SIEKTPOJUTUUECKOU aucconuanuu, llepuoamueckuit
3akoH J1.M1. MenzeneeBa, 3aKOH COXpaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUH S3bIK XUMHUH, (DAKTOIIOTUYECKHE CBEICHUS O CBOMCTBAX,
cocTaBe, MOJNy4YeHWH U OE30MaCHOM HCIIOJNb30BAHUM Ba)KHEHIINX
HEOpPraHMYECKUX BEIIECTB B OBITY U TNPAKTUYECKOW JIEATEIILHOCTU

YCJIOBCKaA

1.2

CdopMupoBaHHOCTh yYMEHMH BBISBISATH XapaKTepHbIE MpPHU3HAKU U
B3aUMOCBSI3b HM3YYCHHBIX IOHATHI, NPUMEHATH COOTBETCTBYIOLIUE
MOHATUSA IIPU ONHMCAHUM CTPOCHUSA U CBOMCTB HEOPraHUYECKHUX
BEIIECTB U MX IPEBPAIICHUM; BBIABIATH B3aMMOCBI3b XUMUYECKHUX
3HAHWMI c MTOHATUSMHU u MpEACTABICHUSAMU JIPYTIux

CCTCCTBCHHOHAYYHBIX IMPECIMETOB

13

Brnanenue OCHOBHBIMH METOAAMH HAYYHOTO TO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUN (HAONMIO/IEeHHWEe, W3MEpPEHUe, HKCIIEPUMEHT,

MOJIETTUPOBAHUE)

14

CdopMupoBaHHOCTh YMEHHI OMPEIENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XUMHUYECKUX OJEMEHTOB B COCIMHEHUAX PAa3IUYHOIO
COCTaBa, BHUJ  XHMHYECKOW CBA3M  (KOBaJCHTHas, HOHHAas,
MeTaJIJTN4ecKasi, BOJAOPOIHAS) B COCIUHEHUSNX, THI KPUCTAILTUIECKON
pPEeImIETKH KOHKPETHOTO BeIlecTBa (aTOMHAs, MOJEKYISIpHas, MUOHHA,

MeTaJuIn4decKas)

15

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ OMPCACIIATE XapaKTEp CpE€Abl B BOAHBIX

pacTBOpax HCOPraHNMYCCKUX COeIMHEHMI

1.6

CchopMHupOBaHHOCTh ~ YMEHHUSI  KJIACCUUIMPOBATh  XUMHUYECKHE
peaKIuy 1Mo Pa3InYHbIM MPU3HAKaM (YUCITY U COCTaBy pearupyromnmx

BEIIECTB, TEIUIOBOMY OJ(QEeKTy peaknud, W3MEHEHHUI0 CTeleHen




OKHCIICHUS 3IIEMEHTOB, o0paTtumocTu peaKIuu, Y4acTHIO

KaTajan3aTopa)

1.7

ChopMupOBaHHOCT ~YMEHHMHM  COCTaBIATb YPABHEHUS  peakLui
pPa3JIMYHBIX THUIIOB, IIOJHBIE U COKpAIICHHBIC YpPAaBHEHUS pEAKLUN
MOHHOI'0 OOMEHA, yYUTBIBAsI YCIOBUSL, IPH KOTOPBIX ATH PEAKLUU UAYT

JI0 KOHIIA

18

CdopMupoBaHHOCTh YMEHUU MPOBOJUTH PEAKIIUHU, MOATBEPKAAIOIINE
KAueCTBEHHBIH COCTaB  pa3jIMYHbIX HEOPraHWYECKUX  BEIIECTB,
pacrno3HaBaTh ONBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX

pacTBOpax HEOPTraHUYECKHUX BEUIECTB

19

CdopMUpOBaHHOCTh YMECHHI PACKPBIBATH CYIIHOCTh OKHCIHTEIHHO-
BOCCTaHOBUTEJIbHBIX peakimit MOCPEJICTBOM COCTaBJICHUS

AJIEKTPOHHOI0 OajlaHCa 3TUX PEaKIUM

1.10

CdopMupoBaHHOCT, yMEHUH OOBSICHATH 3aBUCHMOCTh CKOPOCTHU

XUMHUYECKOHN peakliy OT pa3luYHbIX (PAKTOPOB

111

ChopMUpOBaHHOCT, ~ YMEHHUH  OOBSACHATH  XapakTep  CMEIICHUs
XMMHUYECKOTO PaBHOBECHSI B 3aBUCMMOCTH OT BHEIIHEro BO3JCHCTBUS

(mpunnun Jle laTenbe)

061.[[8.5{ N HEOPTaHUYCCKasA XUMUA

2.1

ChopMHpOBaHHOCT, yYMEHHUH pAcKpbIBaTh CMbICT I[lepuoaudeckoro
3aKOHa JI.1. Menneneesa " JIIEMOHCTPUPOBATH ero

CUCTCMATU3UPYIOIYIO, 06I>SICHI/ITCJ'ILHYIO 151 MPOrHOCTUYCCKYIO

byHKIIUN

2.2

CdopmMupoBaHHOCTh YMEHUHN XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHMX »5JIeMeHTOB 1—4 mnepuonoB Ilepumonnueckoi
cucTemMbl xuMHuueckux diemeHToB J[.M. MeHnneneeBa, HCHOJIb3ysS
MOHATUS  «S-, P-, O-3J€KTpOHHBIE OPOUTAIN», «IHEPrETUYECKHE
YpOBHUY»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHUS  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U MX COEIMHEHUN IO MepuojaM U TpyIiam

ITepuoanueckoit cucteMbl XuMuueckux 3yemeHToB .M. Mennaeneesa

2.3

CdopmMupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMHUCHIBATH) OOIIKE
XMMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEILIECTB Pa3IUYHBIX KJIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHWE  TE€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYeCKMMHU  BEIIeCTBAaMU € TOMOIIbIO  YpaBHEHUil

COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN

2.4

ChopMUpOBaHHOCT, ~ YMEHHM  yCTaHaBIMBATh  MPHHAJUICKHOCTD

HEOPraHWYECKUX BEIIECTB MO UX COCTaBY K OMNPEACIEHHOMY KIIACCy




(rpymme) coenuHeHH (MTPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIBI,

OKCH/IbI, OCHOBAHUS1, KHCIJIOTHI, aM(pOTepHBIE THAPOKCHUIBI, COITH)

2.5

CdopMUpoBaHHOCTh YMEHHM HCIIOJIb30BATh XUMHUYECKYI0 CHUMBOJIUKY
JUIsL  cocTaBlieHUsT (OpPMYyNl BEHIECTB U ypPAaBHEHUH XHUMHUYECKUX
peakuuii, cuctematudeckyto HomeHkinarypy (IUPAC) u TtpuBuanbHbie
Ha3BaHMS OTJENbHBIX HEOPraHMYECKUX BeulecTB (yrapHblil ras,
VIJEKUCHIBIA Ta3, aMMHUaK, ram€Has H3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJIA, MUPUT U JPYTHUE)

2.6

ChopMHpPOBaHHOCT, YMEHHH XapaKTepu30BaTh (OIMHUCHIBATH) oOIINe
XUMHUYECKHE CBOMCTBA HEOPTAHMUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOATBEPXKIIATh  CYIICCTBOBAHWE  TEHETHYCCKOM  CBS3M  MEXKAY
HCOPraHMYECKUMHM  BEIIECTBAMH  C  TIOMOINBIO  YpaBHCHUMH

COOTBECTCTBYIOIINX XUMHUYCCKUX peaKHI/If/'I

2.7

CdopmMupoBaHHOCTH YMEHHI MIAHUPOBATH M BBIMOIHATH XUMHUECKUN
AKCIEPUMEHT (pa3jlo’KeHUE IEepOKCUIa BOJAOpPOJAa B IPUCYTCTBUU
KaTaJau3aTopa, OIpEe/EIeHHE CpPelbl PACTBOPOB BELIECTB C IOMOIIbIO
VHHUBEPCAIbHOTO WHAMKATOPA, BIMSHUE pPAa3IUYHBIX (HaKTOPOB Ha
CKOPOCTh ~XMMHMYECKOH peakIMH, peaklud HOHHOIOo OOMeHa,
KaueCTBEHHbIE PeaKUu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHHS, pEIIeHHE HKCIEPUMEHTaJIbHBIX 3aJad IO TeMaM
«Metamnbsl» u «HemeTannel») B COOTBETCTBUU C MPaBUIAMH TEXHUKU
0e30macHOCTH MpH OOpaIleHUH C BelIeCTBAaMH M JIaOOpPaTOPHBIM
00opynoBaHuEM; MIPE/ICTaBISATh pe3yJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amuCH YpPaBHEHUN COOTBETCTBYIOIIMX

peaKHI/Iﬁ n (I)OpMy.]'II/IpOBaTB BBIBOJZIbI Ha OCHOBE 3TUX PE3YJIbTATOB

2.8

ChopMHpOBaHHOCT, YMEHHUM COOJIO/IaTh TPaBHJIa TOJH30BAHUS
XUMHUYECKON TOoCcynoil u 1abopaTopHBIM O0OpYyIOBaHHEM, a TaKkKe
MpaBuia OOpAIEHUs! C BEIIECTBAMHU B COOTBETCTBUH C WHCTPYKIIUSIMU

11O BBITTOJIHEHUTIO Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB

29

CdopMHupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XAMUYECKHE
MIPOLIECCHI, JIEXKAIIHE B OCHOBE NPOMBIIIJIEHHOTO IOJIYyYEHUs CEpPHOMU
KHCTIOTHI, aMMHaKa, a TaKkke cPOpPMHUPOBAHHOCTH MpEACTaBIECHUN 00
o0IMX HAYYHBIX MPUHIUNAX W  DKOJOTHYECKHX  mpobiemax

XUMHUYCCKOTO IMMPOU3BOACTBA

XUMHS U )KU3Hb. PacuéThl

3.1

ChopMHUpPOBAHHOCTH TPEACTABICHUN O XHMHUUYECKOW COCTaBJISIONICH

€CTECTBEHHOHAYyYHOUW KapTHUHBI MHpa, POJM XHUMHUU B TMO3HAHUU




SABIIGHUN TIPUPONbI, B (QOPMUPOBAHUU MBILIUIEHUS U KYJIbTYPbI
JTUYHOCTH, €€ (QYHKIIMOHAIBHONH TPAMOTHOCTH, HEOOXOJUMOH st
pelleHusl MPAaKTUYECKUX 3aJad M HKOJIOTMYECKH OOOCHOBAHHOIO

OTHOIICHHUSI K CBOEMY 37I0POBbIO U IPUPOJAHOM cpefie

3.2

CdopmupoBaHHOCTD yMEHUI KPUTUYECKU AHAIN3UPOBATh
XUMHUYECKYI0 MH(OpMaIUIo, MOIy4aeMyl M3 pPa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOM KOMMYHUKALMU, ce€Th VIHTEpHET U ipyrue)

3.3

CdopMupoBaHHOCTh YMEHHH COONOATh TIpaBHJAa 3KOJIOTHYCCKU
[[eIeCO00Pa3HOr0 TIOBENEHUSI B OBITY M TPYAOBOH ICSATEILHOCTH B
HENAX COXPAaHCHHS CBOETO 3J0POBbS M OKPYKAIOMICH MPHPOIHOM

Cpenbl

3.4

Oco3HaBaTh ONACHOCTh BO3JICUCTBUSI HA JKUBBIE OpPraHU3MBbI
ONpeAeNEHHbBIX BEMIECTB, MOHMMAs cMbIca nokasarens [1/IK, moscusaTe
Ha MpUMEpax CIoCOObl YMEHBIIIECHUS U MPEJOTBPAIEHUS UX BPEIHOTO

BOSI[CIZCTBPISI Ha OpraHn3M 4YCJIOBCKa

3.5

CdopmMupoBaHHOCTH YMEHHI [IPOBOJUTH BBIYHCIICHUS c
WCIIOJIb30BAaHUEM TIOHSATHS «MaccoBas JIOJI BEIIECTBA B PACTBOPEY,
O0OBEMHBIX OTHOIIEHHWH Ta30B MPH XUMHYECKUX PEAKIUSAX, MacChl
BelllecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BEMY OIHOTO M3 YJYACTBYIOIIUX B PEAKIMH BEIICCTB,
TErI0BOro 3 eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUSI MacChl

BCIICCTB, MPCBPALICHNUA U COXPAHCHUS DHCPTUU




IMPOBEPAEMBIE DJEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

1

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHUU

11

Hpez[MeT OpFaHH‘IeCKOI;'I XUMUH: €€ BO3HHUKHOBCHHEC, Pa3BUTUC U 3HAYCHUC B
IMOJIY4YCHHHU HOBBIX BCHICCTB U MATCPHUAJIOB. TeopI/ISI CTPOCHUSA OPTraHUYCCKUX

coenuHenuit A.M. bytiepoBa, €€ OCHOBHbIE IIOJIOKEHUS

12

CrpykrypHble (OpMysbl OpraHMYecKMX BellecTB. [‘omomorus, wu3oMepus.
XHUMHUYECKasi CBA3b B OPraHUYECKUX COCIMHEHMSIX — OJMHAPHBIE U KPAaTHBIE

CBA3U. Hpe,Z[CTaBJ'ICHI/IC (6] KJIaCCI/I(i)I/IKaHI/II/I OpPraHn4CCKHX BCIICCTB

13

Homenknarypa opraHuyeckux COeIMHEHUH (CUCTeMaTHyecKas) U TPUBUAIbHbBIE

Ha3BaHUS BaKHEUIIIMX HpeﬂCTaBHTCHeﬁ KJIaACCOB OPraHU4YCCKHX BCILICCTB

YrneBoiopoibl

2.1

AJKaHBI: COCTaB U CTPOEHHUE, FTOMOJIOTMUECKUH psii. MeTaH U 3TaH — pocTenime
NPEJICTABUTENIN AJIKaHOB: (U3MUYECKHE M XUMHYECKHE CBOMCTBa (peakuuu

3aMCIICHUA U rOpeHI/Iﬂ), HaxXOXXJACHUC B IPHUPOACL, ITOJTYYCHUC U IIPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTMYECKMH psAld. ODTUIEH W NPONWIEH —
pocTeiilve MpeACTaBUTENN aJIKeHOB: (U3MYECKHEe U XUMHUYECKHE CBOMCTBA
(peakMM TUAPUPOBAHMS, TaJOr€HUPOBAHMS, TUApPATALUU, OKHUCIEHHS U

HOJ'II/IMepI/BaI_[I/II/I), MOJIYYCHHUEC U IIPUMCHCHUC

2.3

Ankamuensl: OyragmeH-1,3 u mermnOyraameH-1,3:  cTpoeHme, BaXHEHIINE
XUMHYECKHE CBOMCTBa (peakius noaumepusanun). IlomyuyeHue cCMHHTETHYECKOTO

Kay4yyKa U pe3HUHBI

2.4

AJKWHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHUH Psijl. ALETUTIEH —
OPOCTEHINN TPEACTaBUTENbh AJIKHHOB: COCTaB, CTpOCHHE, (U3HUECKHEe U
XUMHUYECKHE CBOMCTBA (PEaKIuu TUIPUPOBAHHS, TAIOTE€HUPOBAHUS, THIPATAILIUH,

TOpeHHs ), MOJyuYeHUe U MPUMEHEHHE

2.5

Apenbl. benszon: coctaB, crpoeHue, (uzMuecKMe M XUMHUYECKHE CBOWCTBA
(peakiuu raJloreHupoBaHMs U HUTPOBAHMS), MOJIy4YeHUE U IpUMeHeHue. Tomyod:
COCTaB, CTpoeHHe, (u3Mueckue ¢  XUMHUYECKHE CBOWCTBAa  (peakuuu
TaJIOTEHUPOBAHUSI M HUTPOBAHMS), MOJy4ye€HUE M TpuUMeHeHue. TOKCHYHOCTH
apeHoB. ['eHeTndeckas CBs3b MEXKIY YIVIEBOJOPOJAMH, IPUHAICKAIUMU K

Pa3JIMYHbIM KJlIaCCaM

2.6

[TpupoaHbIe HICTOYHUKH YTIAEBOAOPOAOB. [IpupoaHbIii ra3 u monyTHbIC HEDTIHBIC




ra3el. Hedth u e€ mpoucxoxaenue. CrocoOsl nmepepaboTku HEPTH: MEPEroHKa,
KPEKUHT (TePMHUYECKHUH, KaTalnuTU4eckuid), muponus. [IpoaykTsl mepepaboTku
He(TH, MX MPUMEHEHHE B MPOMBILIUIEHHOCTH U B ObITYy. KameHHBIH yroms u

MPOIYKTHI €T0 MepepadoTKu

KI/ICJ'IOpOI[CO,I[ep}KaH_[I/IC OpraHU4Y€CKUC COCAUHEHUA

3.1

[IpenenbHbpie OAHOATOMHBIE COUPTHL. METaHON U ATAHOJ: CTPOCHHE, (pusnyeckue
U XUMHUYECKHE  CBOMCTBa  (peakuud C  AKTUBHBIMU  MeTajlaMH,
rajloreHOBOJIOPOJIaMH, TOpEeHHE), INpUMEHeHHe. BomoponaHble CBA3M MeEXIy
MOJIEKYJIAMH CHUPTOB. J[€HCTBUE METAHOJIA M 3TAHOJIA HA OPraHU3M 4YEJIOBEKA.
MHoroaroMHbIe CIIMPTHI. OTHIEHTJIMKOIb U TJIMOCPUH: CTPOCHUC, (1)I/I3I/I‘I€CKI/I€ n
XMMHUYECKHE CBOMCTBa (B3aUMOJEWCTBHME CO  INEJIOYHBIMM  MeTalaMH,
KayeCTBEHHasl peaklysi Ha MHOIOaTOMHbIE CHMPTHI). JleficTBHE Ha OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/Ie IIMOCPHUHA U 3TUJIICHITIMKOJIA

3.2

denou: CTPOCHUC MOJICKYIJIbI, (I)I/I3I/I‘IGCKI/IC n XHMHYCCKHC CBOICTBA.

Toxcuunocts penona. [lpumenenue penona

3.3

Anpaeruapl ¥ KeToHbl. DOopMabIeTHI, alleTalbJACTH I CTPOSCHUE, PU3NYECKHUE U
XUMHUYECKHE CBOMCTBA (pEaKIIMU OKHMCIICHHS W BOCCTAHOBIICHHUS, KaueCTBCHHBIC

peaKkIum), MoJy4yeHrue u MpuMeHeHne

3.4

OnHOOCHOBHBIE TpeJeNbHble KapOOHOBBIE KHMCIOTH. MypaBbUHAs M YKCYCHas
KHCJIOTBI: CTPOEHUE, (pU3NUECKre U XMMUYECKHe CBOMCTBa (CBOMCTBa, 00IIMe s
Kjlacca KHUCJIOT, peakius »JTepuuKalnuu), TMOJy4yeHHEe U IpPUMEHEHHeE.
CTeapI/IHOBaSI M OJICMHOBAA KHCJIOTbI KaK MPEACTABUTCIIN BBICIIHUX Kap6OHOBBIX

KHCIOT. MbllTa KaK COJIY BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC H@ﬁCTBI/IG

3.5

CrnoxHble 3GUpbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ['MIpONN3 CIOXKHBIX
s¢upoB. Kupsel. 'maponus xupos. [Ipumenenue xupoB. buonornueckas poib

JKUPOB

3.6

YrneBonpl: cocTaB, KiacCU(pUKAIUSA yriIeBOJAOB (MOHO-, TU- M TIOJUCAXAPUJIBI).
['moko3a — mpocTedmmii MOHOCaxapHua: OCOOCHHOCTH CTPOEHUS MOJIEKYJIbI,
¢du3nueckre 1 XUMHUECKUE CBOMCTBA (B3aumojeiicTBue ¢ ruapokcuiom Meau(ll),
OKHCIICHHE aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccranoBieHue,
Opo’kKeHHEe TJIOKO3bl), HaXOXKJEHUE B MpUpOJIE, NMPUMEHEHHEe, OuoJoThyecKas
posb. DotocunTe3. PpyKTO3a KaK U30MEP IITIOKO3bl. KpaxMail u 1esmuioao3a Kak
npuposaHble noauMepsl. CTpoeHHE Kpaxmajia MU Leitono3bl. dusznueckue H

XMMHYECKHUE CBOMCTBA Kpaxmajia (FI/IJIPOJ'II/IB, KauCCTBCHHAA pCAKIUA C I/IOI[OM)

A30Tcoz[ep>1<a1uﬂe OpTraHU4YC€CKUC COCANHCHUA

4.1

AMUHOKHCIIOTHI KaKk aM(OTepHbIE OpraHWYEeCKHe COeAMHEHHs. DHu3nuecKue u

XUMHUYECKHE CBOMCTBA aMHUHOKUCIOT (Ha mpumepe riuuuHa). buonorndeckoe




3HAYCHHUEC aMHWHOKHUCIIOT. HGHTI/II[BI

4.2

benku kak 1puUpoaHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. IlepBuunas,
BTOpUYHAs W TpEeTHYHas CTPYKTypa OeiakoB. XHMHUYECKHE CBOMNCTBa OEJIKOB:

TUAPOIIN3, ICHATYpaIsl, KAYeCTBEHHBIC PEAKIIUU Ha OCIKU

BricokoMonekysipHbIe COETMHEHUS

5.1

OCHOBHBIC IIOHATHS XHUMHH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁZ MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJIMMECpU3allun, CPCAHAA MOJICKYJIAPpHAA
Macca. (OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHeHI/Iﬁ —

MMOoJIMMEpHU3alnA U IMOJTUMKOHACHCAI A

5.2

SKCHepI/IMeHTaJ'IBHBIe MCTOJAblI H3YUCHHA BCHICCTB U HUX HpCBpaHlCHI/Iﬁl
O3HaAKOMIJICHHC C o6pa3uaMH MNpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KayuyKa U pE3UHbI

11 KJIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COEPKAHUS

1

TeopeTI/I‘leCKI/IC OCHOBBI XUMHNH

11

XuMudeckuil sneMeHT. AToMm. Snpo aroma, W30TOMBI. DIEKTPOHHAsS 000JIO0YKA.
DHepreTHyecKue YpOBHH, MOAYPOBHH. ATOMHbBIC OpOUTay, S-, P-, d-3JE€MEHTHI.
Oco0eHHOCTH pacIpeesICHHs HIEKTPOHOB MO OPOUTANISIM B aTOMaxX 3JIEMEHTOB

MEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOH(PUTypaIis aTOMOB

1.2

[Iepnonnueckuit 3axoH u lleproauyeckas cucrema XMMU4ECKUX ieMeHToB J[. 1.
MenpeneeBa. Cps3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xumuyeckux aeMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMMMUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIOKHBIX BEIIECTB IO TPYIIaM U MEpUOAaM.

3HaueHHUE NEPUOANYCCKOr0 3aKOHA B Pa3BUTUH HAYKHU

13

Ctpoenne BemiecTBa. XHMHUYECKas CBA3b. BHIBI XHUMHUYECKOW  CBS3H
(KoBaJieHTHAs HETOJISIpHAsT W TOJSpHas, HWOHHAs, MeTandeckas). VoHBI:
KaTUOHBI U aHUOHBI. MeXaHN3MbI 00pa30BaHUs KOBAJICHTHON XUMHUYECKOHN CBSI3U

(0OMeHHBIN M JOHOPHO-AKIENTOPHBIN). BomopoaHas cBsi3b

14

BanentHOCTB. DeKTpoOTpHUIIATENHPHOCTD. CTETIeHb OKUCIICHUS

15

BemecTBa MOJNEKYISPHOTO M HEMOJIEKYJIAPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA
COCTaBa BELIECTBA. THNbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBa
BELIECTB OT THUIIA KPUCTAUIMYECKOM pewmerku. [loHAaTHe O AuMCIEepCHBIX

cucremax. McrtuHHBIE U KOJIJIOUAHBIC PacCTBOPEI. MaccoBas J0JId BEUICCTBA B




pacTtBope

1.6

Knaccudukanus nHeopranndeckux coequHeHnid. HomMeHkaTypa HeOpraHuuecKux

BEIIECTB

1.7

XuMH4yecKkass — peaKlys. Knaccudukanuss ~ XUMHYECKHX ~ peakmuii B
HEOpPraHUYECKON M OpraHMYeCKONd XUMHH. 3aKOH COXpPaHEHMsI MacChl BEILLECTB,

3aKOH COXpaHCHU U IMPEBPAILICHNA SHEPTIUU ITPHU XUMHUYECKUX PCAKIIHAX

18

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumblie peakiuu. XHUMHYECKOe paBHOBecHe. DakTOpbl, BIHUAOIINE Ha

cocTtosiHue xumuyeckoro pasHosecus. [Ipunnun Jle [larense

1.10

OnektponuTrueckas aucconuanus. CuibHbIe U ciiadble 3aekTposnuthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPaIbHAs, IIeJI0YHAast. Peakiinu HOHHOTO

oOMeHa

111

OKUCIIUTEIIEHO-BOCCTAHOBUTCIIHLHEIC peaKkunun

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxxenne HemerauioB B Ilepuoguyeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa U 0COOEHHOCTH CTpoeHHs aToMoB. dusnyeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPOINS HEMETAILIIOB (Ha IPUMEpE KUCIOPOAa, CEpPBI,

dbocdopa u yrieposa)

2.2

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yriepomsa M KpEeMHHUS) U HX  COEAUHEHUH  (OKCHIOB,
KHCIIOPOJICOICPIKAIIUX  KUCIOT, BOAOPOIHBIX coenuHeHuit). [Ipumenenue

Ba)KHEHUIIIMX HEMETAJIJIOB M X COCIUHECHUM

2.3

Meramnsl. Ilonoxenne meramioB B llepuoguyeckodl cucteMe XUMHUYECKHX
annemeHToB J[.M. MenzneneeBa. OCOOEHHOCTH CTPOEHHUS IEKTPOHHBIX 000JI0UEK
aToMoB MeTaiioB. O0mue gusnueckue cBoiictBa MeTayuioB. CriaBbl METAJLIOB.

DIEKTPOXUMHUYECKUH PSIJT HAIIPSKEHUN METAJUIOB

2.4

XUMUYECKHE CBOMCTBA BaKHEWIIMX METAJUIOB (HATpHl, Kanui, KaJlblui,
MarHui, aJlOMUHUHN, IIHHK, XPOM, XKEJIe30, MeIb) W WX coeauHeHui. OOmme

CrocoObI Moy4yeHust MetaioB. [I[pumeHeHe MeTaioB B ObITY U TEXHUKE

2.5

I'eneTnueckas CBA3b HCOPTaHNYCCKUX BCUICCTB, MPHUHAJICIKKAIIUX K PA3TTUMIHBIM

Kj1accaM

XUMHUS U KU3Hb

3.1

Ponp xummm B oOecredyeHUU Z—)KOJIOFI/I‘-ICCKOI\/IL BHCpTCTH‘{CCKOﬁ )51 HHLHGBOﬁ
6630HaCHOCTI/I, Pa3sBUTHUU MCOWULIUHBI. ITousTue o HAay4YHBIX MC€TOJax ITO3HaHHA

BCIICCTB U XUMHUYCCKHUX peaKLII/II\/'I

3.2

[IpencraBnenust 06 oOMIMX HAYYHBIX MPUHIUIAX TPOMBIIUIEHHOTO MOIYy4YEHUS




BOXHEHIINMX BemecTB. YenoBEeK B MHUPE BEHIECTB U MATEPHAIOB: Ba)KHEUIIHNE
CTpOI/ITeJIBHBIG MaTepI/IaJIBI, KOHCprKLII/IOHHLIe MaTepI/IaJIBI, KpaCKI/I, CTCKIIO,
KepaMHKa, MaTepualibl ISl DJIEKTPOHUKH, HaHOMAaTepHallbl, OPraHUYECKUE U

MUHEpaJbHbIE yI00pEeHUs

3.3

XuMHsT W 3/I0pOBbE UYEJOBEKA: TMPaBHJIAa HUCIOJIB30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia 6€30MaCHOTO UCIIOJIL30BAHUS IIPENapaToB OBITOBON XUMUU

B HOBCCI[HCBHOﬁ KHN3HU




