[IpuHsATa HA ITEAATOTHYECKOM YT1BepxIaro
COBETE. JIMpEeKTOp MIKOJIBI:

C.A. CocuHa
nporokon Ne 1 or 29.08 2023 . npuka3 Ne 92«29 » asrycra 2023 .

Pabouas nporpamma
Y4e0HOro npeamera «XuMHsh)
s ooyuarwmuxesa 10-11 kaacca

2023-2024 T.



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XUMHUHM Ha YpOBHE CpeAHEro oOmero o6pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHOit  00pa30BaTEIBHONM MPOTPAMMBI  CPEIHEro OOIIEero 0o0pa3oBaHUs
(®OIT  COO), npencraBieHHbix B  DenepanbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM ctangapre COO, c¢ yuérom KoHuenmuu mpenoiaBaHus
yueOHOro mpeaMmera «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Qdenepany, pealv3yIOIMIUX OCHOBHBbIE 00Opa3oBaTeNbHbIE IMPOTPAMMBI, U
OCHOBHBIX ToyiokeHui «CrpaTeruu pa3BUTHs BocnuTaHuss B Poccuiickoi
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa P® ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3paboTKe MporpamMmbl MO XHMHUHU, K ONPEAEIICHUIO
oOuieil cTpareruy 00y4eHHsl, BOCIUTAHUS U Pa3BUTHUs 00YyYaIOIIUXCS CPEACTBAMU
yueOHoro npenmera «Xumus» 1t 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHuenrtyanbHble nojoxkeHus @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH,
COJICpKaHMs, PE3YyIbTATOB OOy4YeHUST U TpeOOBaHUN K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, II0JIy4aeMOe BBIITYCKHUKaMU
00111€00pa30BaTeIbHON  OpraHu3aluM, SBISETCS HEOTHEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpLIAIOIIMM JTAallOM peaM3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEW, MPHUCYLIUX
LIEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJbI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYpPbI
YeJlOBEeKa, a TaKKe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pOBBI0 M MNpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
00yJaroImmXxcsl Ha YPOBHE CPEIHETO OO0IIero oOpa3oBaHUs CPEICTBAMU Y4eOHOTO
npeaMera  «XUMHsSD), COJEpKaHUE M IOCTPOCHHE KOTOPOrO OIIPENENIEHbl B
mporpaMmMe Mo XUMHHM C YYETOM cHeU(PUKH HAyKHM XHMHH, €€ 3HAUeHUS B
MO3HAHUU TIPUPOJbI U B MaTepUalIbHOW >KM3HM OOLIECTBA, a TaKXe C YUYETOM
o0mMx 1ened W MPHUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero oomero oopasoBanus B Poccuiickoit deneparuu.

XuMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK WUIPaeT 0CcoOyI0 pojb B
COBPEMEHHOM IMBWJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHOM KYJbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHHUE PAIIMOHATIBHOIO HAYYHOT'O MBIIIJICHUS,
B CO3JJaHUE LEJIOCTHOIO MPEJCTABICHUS 00 OKPYXaloIleM MHUpPE KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTopoe (popMHUpyeTcs B XMMUU Ha OCHOBE NMOHHMMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHUpPA, OCO3HAHMSI B3aMMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOYKHBIMH 00JaCTsIMU IPUMEHEHUS.



TecHO B3aMMOJIEUCTBYS C OPYTMMHU €CTECTBEHHBIMM HayKaMU, XUMHs CTaJla
HEOTHEMIIEMON YaCThIO MUPOBOM KYJIBTYpPbI, HEOOXOJAUMBIM YCIOBHUEM YCHEIIHOIO
TpyJa W JKU3HM KaxAoro wieHa oOmiectBa. CoBpeMEeHHas XUMHS Kak Hayka
CO3UJaTeNbHAs, KAK HayKa BBICOKMX TEXHOJIOTMI HallpaBj€Ha Ha pEIICHHE
rJI00ANBHBIX MPOOJEM YCTOMUMBOTIO pa3BUTHSL UEIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOH, MUIIEBOM, IKOJIOTMYECKON 0€30I1aCHOCTU M OXPaHBbI 310POBbSL.

B coorBercTBUM ¢ OOMMMH LENSMH W MPUHLMIIAMUA CPEAHETO OOIIEro
oOpa3zoBaHus coaepkanue npeamera «Xumus» (10—-11 kiaccel, 6a30BbIH YPOBEHb
M3YYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i  BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPHEHTHPOB, YCIEHIIHOIO BKIIOYEHHS B JKH3Hb COLIMYMA, IIPOJOJDKEHUS
oOpa30BaHMsI B pa3JIUYHbBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnslOmUMHA  TpeAMeTa «XUMHUSD» SBISIOTCS  0a30BbIE KypChl —
«Oprannueckas xumusi» u «OOm@as M HeEOpraHuveckass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKHU: CUCTEMA
3HAHUU M0 HEOPTaHWYECKOW XMMHH (C BKIIFOUECHUEM 3HAHUM U3 OOIICH XUMUU) U
opraHu4eckoil xumun. PopMHpPOBaHNE JAHHOW CHCTEMBI 3HAHUN IPU U3YyYEHUHU
npeaMeTa oOecreuMBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOrooOpaszus
BEIIECTB Ha OCHOBE OOIINX NOHATUMN, 3aKOHOB U TEOPUIN XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranunueckass xumus» u «OO0mas u
HEOpraHu4eckas XuMus» cPOopMHUpOBaHAa B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3YyYEHHI0O ydeOHOro marepuaja U OO0ycCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHM Ha  ONPEIENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4YeCKOM XUMHUHM BEIECTBA
paccMaTpUBAIOTC HAa YPOBHE KJIACCUYECKOW TEOPUHM CTPOEHHSI OPTraHUYECKHUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKUX M DIJIEKTPOHHBIX
OpeICTaBIeHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3ydaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YTJIIEBOJOPOAOB JO CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COCOUWHEHHMI. B Kypce OpraHMyecKkol XWUMHH IIOJIYyYarOT PpPa3BUTHE
c(hOpMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHMs MEPBOHAYAIBHbBIE
MPEICTaBICHUS] O XUMHUYECKOM CBSI3U, KJIACCU(PUKAMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLUU.

[Ton HOBBIM yriOM 3peHHs B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl HW3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHUs
TEOPETUYECKUM Marepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BEIIeCTBaX U
XUMUYECKOW peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHS» O0OyYarolUMCs TPEAOCTaBIsIeTC BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOANYECKOr0 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTUUYECKUX MO3UIIUH,



riy0’e TMOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUI OSTOro 3akoHa — OT
o0oO0mIaromiei 10 00bACHAIONMEH 1 MPOTHOZUPYIOUICH.

Enunas cucreMa 3HaHMWA O BaXHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NPHUMEHEHHMM, a TAKKE€ O XMMHMUYECKMX PEAKLUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX IMpoTeKaHus naonosHsercs B Kypcax 10 m 11 kiacco
AJIEMEHTAaMHU COJEP)KAHMS, HMEIOIIMMHU KYJbTYPOJOTHMYECKH W MPHUKIATHOU
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT IIOHMMAaHHUIO B3aUMOCBSI3M XUMHUHU C
IPYTMMH HayKaMH, PacKpbIBalOT €€ pOJib B IIO3HABATEJIBHOM M IPAKTHYECKOU
JESITEIbBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHHUTAHMIO YBAKEHHMS K IPOLECCY
TBOpYECTBA B O0JACTU TEOPHM W MPAKTHUECKUX NPHIIOKEHUN XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPUEHTHUPOBAaThCS B OOIMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBAaTh MH(GOPMALUIO U
OPUMEHATh €€ U1 IIONOJHEHHsS 3HaHUM, pEIIEHUS WHTEIUICKTYaJbHbIX U
AKCIIEPUMEHTAJIBHBIX UCCIEA0BATENbCKUX 3a1a4d. B menom conepkanue yuyeOHOro
npeamMeTa  «XWUMHsSD» ~ JAHHOTO  YPOBHS  M3YYEHUSI OpPUEHTUPOBAHO  HA
(dopMHpoBaHrEe y OOy4YarOMIMXCA MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
¢unocodckux HIeH, TaKUX Kak: MaTepUabHOE €IMHCTBO HEOPraHUYECKOTO U
OpPraHUYECKOTO MHpa, OOYCIIOBJICHHOCTh CBOWCTB BEIIECTB HUX COCTaBOM U
CTPOEHHEM, I[I03HABAEMOCTh MPUPOJHBIX SBJICHHM MYTEM OKCIEPUMEHTA U
pelieHusl MPOTHUBOPEYMH MEXKIy HOBBIMU (akTaMu M  TEOPETHUYECKHUMHU
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMUU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takxke MpoljeM cOepekeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/1aHUsI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmymane pemenus 3agad  BOCHHMTAHMS, pa3BUTUS U COLMANIM3ALUU
oOy4Jaronuxcsi TPUHATHIE MPOrpaMMON MO XHMMHUHM TOJXOJbl K ONPEIEICHUIO
colepKaHUsi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT (OpMHpPOBAHUE
YHUBEpPCAJIbHBIX YYEOHBIX JCWCTBUH, HMEIOMMX 0a30Boe 3HAUYECHHUE JJIs
pa3IMyYHBIX BHJOB JESATEIBHOCTH: pELIeHUs NpoOsieM, IMOHCKa, aHalu3a MU
00paboTkK uH(poOpMaIi, HEOOXOIUMBIX JJIs1 MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIIEOBATENbCKON NEATETbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpernomaBaHMs XHMHM Kak Ha YpPOBHE OCHOBHOIO OOIIETro
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO 00IIero o0pa3oBaHus, IPU ONPEICTICHUN
collepKaTeIbHOM XapaKTEpPUCTUKU 1IeJIed H3Y4YeHHUs MpeAMeTa HampaBieHUEM
NEPBOCTENCHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpU3HAETCA (POPMUPOBAHUE OCHOB
XUMHUYECKON HAayKHd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOANYECKOW TOYKM 3pPEHHsI TaKOM IOAXOJ K OIPEIACICHUIO LENeH H3Y4YEHUs
peIMeTa SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHHUs TJIaBHBIMH IEJISIMU M3YYE€HHs MpeaMmeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 Ki1.) IBIsIOTCS:

o (opmMupoBaHME CHCTEMBl XUMHWYECKMX 3HAHUW KakK  BaKHEHUIEH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIe MOHATHUS, (PYH/IaMEHTANbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME M IMOHUMAHHE CYIIHOCTU JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MO3HAHMUS
BEIIECTB M XUMHUYECKHUX peaKIUil, HEOOXOAMMBIX [JIsi TNPUOOpETEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIHNX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JAEATEIBHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOJEHUEM  MPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTuM, comepxaTenbHasi XapaKTepUCTUKaA 1eJIed U 3a/1a4 U3y4YeHUus
MpeAMeTa B IporpaMmme Mo XMMHUM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH
C HOBBIMHM IIPHOPUTETAMHU B CUCTEME CpelHero oduiero oopasoaHus. CeroaHs B
NpernoJaBaHu  XUMHM B OOJIbIIEH  CTENMEHH OTHAETCA  MPEAIOYTECHUE
MPAKTUYECKON KOMIIOHEHTE COJCp>KaHUSd OOYy4YeHUs, OpPUEHTHUPOBAHHOM Ha
MOATOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHOM OpraHU3allvd, BIAJCIOIIETO0 HE
Ha0OpOM 3HaHUW, a (PYHKUMOHAIBHOW TI'PAMOTHOCTBIO, TO €CTh CIOCO0aMH U
YMEHUSIMA aKTUBHOTO TOJIYYCHHS 3HAHUN M NMPUMEHEHUS UX B PEaIbHOM KU3HU
JUTS peIIeHUs] TPaKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM 1OpU U3yYEHHH TMpeaMera «XUMUs» JTOMUHHPYIOIIEE
3Ha4YE€HHE MPUOOPETAIOT TAKUE LIENIU U 33]1a4H, KaK:

ajanTtamnus 00y4aroluXcsl K YCJIOBHSIM JTWHAMUYHO Pa3BUBAIOLIEIOCS MHUPA,
dbopMHpOBaHWE  UHTEIUICKTyaJIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHATHUIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX KU3HCHHBIX CUTYaIUsX, CBA3aHHBIX C BEIICCTBAMU U UX
IPUMEHEHUEM;

dbopmMupoBaHUe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), MMEIOIINX YHUBEPCAJIbHOE 3HAYEHHUE ISl Pa3IMYHBIX BHJIOB
JeSATEILHOCTH: PEIIeHHs poOJieM, MOUCKa, aHaIu3a U 00pabOTKu MH(POpPMAIIUH,
HEOOXOIUMBIX JUIsl TPUOOPETEHUsl OmbITa AEATENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B TMO3HAHUM XWUMHUH, a TaKXKe s OUEHKH C TO3UIUi
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIHMSHUS BEHIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M Y€JI0BEKA U IPUPOIHYIO CPENY;



pa3BUTHE I103HABATEIbHBIX MHTEPECOB, UHTEIJIEKTYaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEHN 00yUaroUXCcs: CIIOCOOHOCTH CAMOCTOSTEIBHO MPUOOPETaTh HOBBIE
3HAHUA 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIB30BAThH
COBpEMEHHbIE MH(QOPMAIIMOHHBIE TEXHOJIOTUHU JUIsl TIOUCKA U aHaiu3a yuyeOHOU U
HaY4YHO-TIOMYJISIPHON MH(OpMAIIMK XUMHUYECKOIO COJIEPKAHNUS;

(opMUpOBaHKE U Pa3BUTUE Yy 00YYAIOIINXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBILLUIEHUS, HAOJII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHUU M TPOBEACHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaromuxcsi YyOeXIEHHOCTH B T'YMaHHCTHYECKOU
HAIpPaBIEHHOCTH XWMUHU, €€ BAXKHOM POJM B pEUICHUHM TI00aJIbHBIX MpPoOsieM
palOHAIBHOIO MPUPOIONOIB30BaHNUs, IOTIOJIHEHUSI SHEPIeTUUECKUX PECYPCOB U
COXPAHEHHUsI NPUPOJHOTO PaBHOBECHS, OCO3HAHMUS HEOOXOJUMOCTU OEpeKHOIO
OTHOLIEHUS K MPUPOJE M CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHUS OIbITa
WCIIONIb30BAaHUsl TONYYCHHBIX 3HAHUN Ui TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B yue6HOM mnaHe cpeaHero o6miero oOpa3oBaHUs MpeaMeT «XUMHUD»
0a30BOro ypoBHSI BXOJUT B COCTaB MpeAMETHOM obnactu «EcTecTBEeHHO-Hay4HbIE
OPEIMETHD).

OO11e€e YncaIo 4acoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero ooOuiero odpazoBaHusi, coctaBisieT 68 dacoB: B 10 kimacce — 34 ygaca (1
yac B Henenmo), B 11 kimacce — 34 gaca (1 gac B Heneoo).



COIEPKAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernuyeckne 0CHOBBI OPraHUYECKON XUMMHU

[IpenMeTr opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJyYEHUM HOBBIX BEIIECTB W MATEPUAIOB. Te€Oopus CTPOEHHs OpPraHUYECKHUX
coenunennit A. M. BytnepoBa, €€ ocHOBHbIE ToJI0KeHUs. CTpYKTypHBIE (OPMYIIbI
OpPraHMYeCKUX BelecTB. [oMmomyorusi, wu3oMepus. XUMHYECKas CBA3b B
OPraHUYECKUX COCIUHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o Ki1acCU(pUKALMK OpraHnyecKkux BewiecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHUWA (CUCTEMAaTUYecKas) M TPUBHAJIBHBIE Ha3BaHUSA
BOXKHEUIINX MPEACTABUTEIEH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYE€HHUS BEUIECTB M MX IMPEBPAILCHUI:
O3HAaKOMJIEHHE C oOpa3llaMd OpPraHMYeCKUX BEHIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BEILIECTB, HAOIIOACHHE U
ONMCAaHNUE JEMOHCTPALMOHHBIX ONBITOB 10 MPEBPALICHUIO OPTAaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAn. MeTtaH W 3TaH —
MPOCTEUIINE TPEICTaBUTENN alIKaHOB: (PU3UUYECKME M XUMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHUus] W TOpPEHHdA), HAXO0XKICHHE B NPUPOAE, MOIYYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHUI Psii. DTUIIEH U MPONUIIEH —
MPOCTEUIINE TPEICTABUTENIN AJIKEHOB: (PU3MYECKME M XUMHUYECKHE CBOWCTBA
(peakuuu  TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUJApATALMM, OKUCICHUS U
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 m metwinOyraauen-1,3: cTpoeHHe, Ba)KHEHIIME
XUMHUYECKHE CBOWCTBA (peakuusi noiuMmepusanuu). [lonydeHne CHHTETHYECKOTO
Kay4yKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUHN psi. ALleTUIICH
— MPOCTEUIINNA TNPEICTaBUTENb AJKUHOB: COCTaB, CTPOCHHE, (U3MYECKUE U
XUMUYECKUE CBOMCTBA (pEaklMK TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUIpaTALIH,
TOpEHUs), OJyYEHUE U TPUMEHEHUE.

Apensl. benzon: cocra, cTpoeHue, (u3NYECKUE M XUMHYECKHE CBOICTBa
(peakuuu rajaoreHupoOBaHUS U HUTPOBAHUSA), MOJyYEHUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoenue, (uauueckue U  XuMuueckue  ceolucmea  (peaxyuu
2aN102eHUPOBAHUsT U HUMPOBAHUS), NOayueHue u npumeHeHue. TOKCUYHOCTh



apeHoB. ['eHeTmyeckas CBs3b MEXIYy YIVIEBOJOPOJAMHU, NPUHAMJIEKAIIMMHU K
pa3IMYHBIM KJIaccaM.

[IpupoaHbie HMCTOYHUKH YIJIEBOJIOPOAOB. [IpupoaHblii ra3 M MOMyTHBIE
HedTanbie ra3pl. Hedth u e€ mpoucxoxaenue. CrocoObl nepepaboTku HeDTH:
MIEPErOHKa, KPEKUHI (TePMUYECKHUM, KaTaIUTHUYECKHil), mnuposm3. I[IpoayKrsl
nepepaboTku HeTH, UX IPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHnnbIit
yroJib ¥ POAYKTHI €ro MepepadoTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MpPEeBpalICHUN:
O3HAaKOMJIEHWE C oO0pa3llaMHd IUIAaCTMACC, Kay4yKOB M PE3UHBI, KOJUICKIHH
«Hedpte» wu  «Yromp», MOAETUPOBAHWE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIOreHONPON3BOIHBIX, MTPOBEICHUE MPAKTUYECKON pabOThl: MOTyYeHHE STUIICHA
Y U3yYEHUE €T0 CBOMCTB.

Pacuérnrle 3agaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOM peakuumu (Macchl, oOBbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

Kucsiopoacoaep:xamue opraHu4ecKue coeJHHeHust

[IpenenbHble OMHOATOMHBIE CHUPTHL. MeETaHON W 3TaHOJ: CTPOEHHE,
¢usznyeckue W XMMHUYECKHE CBOMCTBA (pEaKIMH C aKTUBHBIMH MeETaJllIaMH,
raJloTeHOBOJIOPO/IaMU, TOpPEHHE), MpUMEHEHHe. BoaopomHbie CBSI3UM MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJA Ha OPraHU3M YEJIOBEKa.

MHoroaromHble  CIUPTBHL.  DTUIEHIJIMKONb M  TJIMLEPUH: CTPOECHHE,
¢usznyeckne W XUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO MICIOYHBIMHU
MeTaJJlaMi, KaueCTBEHHAs PEaKIMs Ha MHOTOAaTOMHbIe crupThl). [leiicTBue Ha

OpraHu3M 4esoBeka. [[pumeHenune rmuepruHa U STUIICHTIIUKOIS.

@deHoJ: CTPOCHHE MOJICKYJbI, (QU3NYECKHe U XUMHUYECKHE CBOMCTBA.
ToxcuunocTtsb enona. [lpumenenue Gperona.

Anpnerupl U kemouwvl. DopManpaerui, —aneTanbACTHIl:  CTPOCHUE,
dbu3uYecKre U XMMUYECKHE CBOMCTBA (pEaKIUM OKUCICHHS U BOCCTAHOBJICHMUS,
KaueCTBEHHbBIC PEAKIUH ), TOJTyYEHUE U PUMEHEHUE.

OAHOOCHOBHBIE TpeenbHbie KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCJIOTBI: CTpOEHHUE, (PU3MUECKHEe M XMMUYECKHE CBOMCTBA (CBOMCTBA,
oOmue /Ui Kiacca KUCIOT, peakius dTepruduKaIum), moaydyeHrne U MpuMeHEeHHe.
CreapuHOBasi U OJICMHOBAsl KUCJIOTHl KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX
KHCJIOT. Mbl1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ACHCTBUE.

Cnoxnple 2¢QUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ wmuponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenne xxupoB. buonorndeckas
POJIb KUPOB.



VYrneBonpl:  cocTtaB, Kiaccudukanus — yriaeBogoB  (MOHO-, AU- |
noyimcaxapuibl). ['r0k03a — MpocTeNInii MOHOCaXapua: OCOOCHHOCTH CTPOCHHS
MOJIEKYJbl, (U3MYECKHEe U XUMHUYECKHE CBOWCTBAa (B3aMMOJCICTBHE C
ruapokcugom meau(ll), okucieHue amMmmMuayHbIM pacTBopoM okcuiaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bI), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue Kpaxmaia u
Heunosio3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmania (THAPOIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB W WX MPEBpaICHUI:
MIPOBE/ICHNE, HAONIOACHUE M ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Ka4€CTBEHHBIC PEAKIIMH OJIHOATOMHBIX CIHUPTOB (OKHUCIECHUE ATaHOJIa
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCUCTBUE TJIUIIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKUCICHUE aMMUAYHBIM PaCcTBOPOM OKCHA
cepeopa(l) m rugpokcugom Mmenu(Il), B3ammopeiicTBUE Kpaxmanaa C HOIOM),
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3amaumn.

Boluncienuss 1mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKLUHU 0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB WX MPOYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHuuecKue COeIMHEHN.

AMUWHOKHCIIOTHI Kak amOTepHbIe opraHudeckue coenuHenus. Ouznueckue
U XMMHYECKHUE CBOMCTBA aMUHOKHUCIIOT (Ha mpuMepe riauinuHa). buonoruueckoe
3Ha4YE€HHE aMUHOKHCIIOT. [lenTunp.

benku kak mpUpOIHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAs M TPETHUYHAsl CTPYKTypa OenkoB. XMMHYECKHE CBOMCTBA OEJIKOB:
TUPOJIN3, ICHATYPAIHs], KAYECTBEHHBIE PEAKIINK HA OCJIKH.

OKCIEPUMEHTANIBHBIC METOJbl HW3YYCHHUS BEIICCTB W WX MPEBpAICHUI:
HaOII0CHUE U OMHUCAHUE IEMOHCTPALIMOHHBIX OMNBITOB: A€HATypanus OEJIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIMH OEIKOB.

BbicokomosieKkyJisipHbIe COeTHHEHUS

OCHOBHBIC TOHATHUSI XWMHUHU BBICOKOMOJICKYJISIPHBIX COCAMHEHHUI: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALMU, CPEAHSIS MOJICKYJIIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISAPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U MTOTUKOHACHCAIHS.

DKCHEepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHHIA:
O3HaKOMJIEHHE ¢ 00pa3llaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3HU.



Peanu3arus MeXIpeIMETHBIX CBsI3ed NIPHU U3YYCHUH OPTaHUIECKOM XUMUU B
10 kimacce OCYIIECTBISIETCSI Yepe3 HCIOJIb30BAHUE KaK OOIIMX ECTECTBEHHO-
Hay4YHBIX TIOHATUW, TaK W TOHITHHA, SBISIOMINXCS CHCTEMHBIMH JJISI OTIEITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIC TIOHITHS: SIBIICHUE, HAYYHBIA (haKT, TUTIOTE3a,
3aKOH, TEOpUSs, aHAIM3, CHHTE3, KIACCHU(UKAIHS, EPUOIUIHOCTh, HAOIIOICHUE,
MU3MEpECHHE, PKCIIEPUMEHT, MOJICTTUPOBAHHE.

dwuszuka: MaTepus, OHEprus, Macca, aroM, DJJEKTPOH, MOJIEKYya,
DHEPTeTUYECKUA ypPOBEHb, BEIICCTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSHUE
BEIIECTBA, PU3MUCCKUE BEITUIUHBI U CIUHUIIBI KX H3MEPEHHUSL.

buonorus: kimerka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢orocuHTe3, OMOJIOTMYECKH AaKTHBHBIC BellecTBa (OENKH, YIIEBOIBI, KHPHI,
(bepMeHTHI).

['eorpadus: MuHEpaBl, TOPHBIC TTOPOBI, TOJE3HBIE UCKOMIAEMbIE, TOTUIHBO,
PECypCHI.

TexHONOTHsI: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO IHUTAHHUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKUE Mpernaparhl, MaTepuabl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI XUMHH

XUMUYECKHI 3JeMeHT. AToM. Snpo aroMa, U30TONBI. JIEKTPOHHAas
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJAYPOBHU. ATOMHBIC opOHTamu, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH pachpeeseHrs AJIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYPALIUSI aTOMOB.

[Tepunonnueckuit 3akoH U [lepuoanyeckas cucrema XMMUAYECKUX DJIEMEHTOB
. 1. Menneneera. CBsi3b NEPUOAUUYECKOTO 3aKOoHA M lleproanueckor cUCTEMBI
xuMuueckux anemeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XHWMHWYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYIMIaM U TEPHOJIaM.
3HavYeHUE NEPUOANYECKOIO 3aKOHA B Pa3BUTHH HAYKHU.

Crtpoenue BemiecTBa. XHMHUYECKas CBs3b. BUIbl XUMHUYECKOW CBS3U
(KoBaJICHTHasi HEMOJISApHAs W TOJSpHAs, MOHHAsA, MeTauinueckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ¥ JIOHOPHO-
aKIenTopHblii). BomoponHas cBsizb. BaleHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJSIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHUA.  3aKOH
ITOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBONCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTne 0 AWCHEpPCHBIX cucTemax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 40JI BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEAMHEHU. Howmenknatypa
HEOPraHWUYECKUX BEIIECTB. |'€HETHMYECKasl CBA3b HEOPraHWYECKHX BEIIECTB,
IIPUHAJIEKAIUX K Pa3JIMYHBIM KJIacCaM.

Xumunyeckass  peaknus. Krmaccupukanus  XUMHUYECKHX — peakiuil B
HEOPraHWYeCKOM M OPraHMYECKOW XUMHUHU. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH PU XUMUUECKUX PEAKLIHSIX.

CKOpOCTh peakliy, €€ 3aBUCMMOCTh OT pa3iMyHbIX (PakTopoB. OOpaTnMbie
peakuuu. XuMHYecKoe paBHOBecHe. DakTOpbl, BIUAIOIMIME HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnumn Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHble U cinalblie a1eKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCIIAsl, HEUTPAJIbHAS, IECTOYHAS.

OKHCAUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEHIECTB M HMX NPEBpALICHUN:
neMoHcTpauus Tabmmn «Ilepuonnueckas cucreMa XuMu4ueckux sneMeHToB [l U.
MeHnpaeneeBa», U3ydeHHE MOJEIEH KPUCTAUIMYECKUX PEMIETOK, HAOII0JEHUE U
ONHCaHUE JEMOHCTPALIMOHHBIX U JIAOOPATOPHBIX OIBITOB (Pa3oKEHUE MEPOKCHUIA
BOZOPOJa B IPUCYTCTBUHU KaTaJIU3aTOPA, ONPEAEICHUE CPEABl PACTBOPOB BELIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIWKATOpA, pEaKIMd HOHHOTO OOMEHa),
MIPOBE/ICHUE NMPAKTUUYECKON padoThl «BiusHue pa3nuuHbIX (PakKTOPOB HA CKOPOCTh
XUMHUYECKOU pEaKLIUm.

PacuétHble 3a1auu.

Pacuétel 10 ypaBHEHUSIM XUMHUYECKUX pEAKUUA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HCIIOJIB30BAHUEM IOHATHS «MacCOBas
JIOJISI BELIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxkenne HemerayuioB B Ilepuomnueckont  cucreme
xuMuueckux sneMeHtoB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB.
@u3znyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHMS HEMETAUIOB (HAa NpHUMeEpe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimepoma U KpeMHHMs)) M UX  COCIMHEHUHA  (OKCHUIIOB,
KHCJIOPOJCOIEPKAIINX KHCIIOT, BOJOPOAHBIX COCIUHEHUN).

[IprumeHeHne Ba)KHENIINX HEMETAJUIOB U UX COCIMHEHUN.



Meramnel. [lonoxenune meramwioB B Ilepuoguyueckoi cucTeMe XUMHYECKUX
anemeHnToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0UYEK
aToMoB MetayioB. OO0mme ¢u3nyeckne cBoWcTBa MeTaioB. CIUTaBhl METaJUIOB.
DIJIEKTPOXUMHUYECKUH PsiJT HAMPSIKEHUN METAJLJIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX METAUIOB (HATpUM, Kajdui, KalabIUW,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCUHEHUH.

OO6mue crnocoObl MOJyYeHUs MeTauioB. IIpuMeHeHne MeTallsioB B OBITY U
TEXHHKE.

DKCHEPUMEHTAJIbHBIE METO/bl H3Yy4YE€HHS BEHIECTB M HX IPEBpaIICHUM:
M3ydeHUE KOJUICKINN «MeTauibl M CIUIaBbD», OOpa3lloB HEMETAUIOB, PEIICHUE
AKCIIEPUMEHTAILHBIX 3aj7a4, HAOJIO/ICHWEe W OMKCAHHE JICMOHCTPAIMOHHBIX W
Ja00PATOPHBIX OIBITOB (B3aMMOJICHCTBUE THJIPOKCHIA ATIFOMHUHUS C PACTBOPAMH
KHCJIOT U IIeJI0Uet, KaueCTBEHHbBIC PEaKIIMU Ha KAaTHOHBI METAJJIOB).

Pacuérnrle 3agaun.

Pacuétpl Maccel BellecTBa MM 00BbEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO W3 YYacTBYIOIIMX B PEaKIMH BEICCTB,
pacué€Thl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CITH OHO
W3 BEIIECTB UMEET IPUMECH.

XuMusl M )KU3Hb

Ponp xuMum B 0O€CIIEUeHHH 3KOJIOTHYECKOM, SHEPreTUUEeCKON W IMUIIECBOM
0€30I1aCHOCTH, Pa3BUTHH MeAUIMHBL. [loHATHE O HAyYHBIX METOJax ITO3HAHMS
BEIIECTB U XUMHUYECKUX PEAKIUU.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIHUIIAX TPOMBIILICHHOTO
MOJyYEHHUS] BAKHEUIIINX BEUIECTB.

UenoBek B MHpPE BEHIECTB M MATEPHUATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepUayibl, KOHCTPYKIIMOHHBIE MaTepHUajbl, KpacKdh, CTEKJIO, KEepaMHKa,
MaTepUANIbl I AJICKTPOHUKH, HAHOMATEPHUaJIbl, OPTaHUYECKUE U MHUHEPAIbHBIC
yaoOpeHusl.

XuMHST U 3J0pOBBE YEJIOBEKA: MpPaBWJIA HCIOJIb30BaHUS JIEKAPCTBEHHBIX
penapaToB, MpaBuia 0E30MaCHOTO WCIIOIb30BaHUS MpenapaToB OBITOBOM XHUMHUU
B IIOBCEJIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsi3ed TpW  HM3yYeHHH OOmeld u
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce OCyIIeCTBISAETCA YEPE3 UCIIOIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHSATUH, TaKk W TIOHSATUM, SBJISIIOIIUXCS
CHUCTEMHBIMU JJIs1 OTACIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHSATHSA: HAy4YHBIH (PaKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTe3, KiIacCH(pUKAIUsI, IEePHOJAYHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.



dusnka: MaTepus, YHEPTHs, Macca, aToM, FJIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOM, PAJAMOAKTUBHOCTh, MOJICKYJIA, SJHEPTETUICCKUH YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NUYECKUE BEIMYMHBI U CIUHHIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHuW3M, DJKOCHUCTeMa, Ouocdepa, Makpo- W
MHUKPOAJIEMEHTBI, BUTAMHUHBI, OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEepanbl, TOPHBIC MOPOJIbI, MOJE3HBIC UCKOMAeMbIC, TOIIUBO,
pecypcehl.

TexHoMorus: XUMUYECKasi MPOMBIIIIICHHOCTh, METAJLUTYPTHs, MPOU3BOICTBO
CTPOUTETHHBIX MAaTEPHAIOB, CEIhCKOXO3SIHUCTBEHHOE TIPOW3BOJICTBO, MHUIICBAs
MIPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBIIUICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKUX IIperapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHAJIOB,
AJICKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOIT'PAMMBI 110 XUMK
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OOyJaronuMMuUCs TMPOTpaMM CpemHero oOmero o0pa3oBaHus —(JIMYHOCTHBIM,
METanpeAMETHBIM U HpeaMeTHbIM). HaydHo-meToaumueckoil OCHOBOW — AJis
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHS IMPOrpPAMM CPEIHETO OOLIEro
00pa30BaHHUs SIBISIETCS] CACTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBEeTCTBHM C CHCTEMHO-IAEATEIbHOCTHBIM IOAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMETa «XHUMHS» Ha YPOBHE CPEIHErO
o0u1ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABIISAIOLINUE:

OCO3HaHUE OOYYAIOUIUMUCS POCCUMCKOW TIpa)IaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEEIICHUIO;

HaJIMYUe MOTUBALUU K 00YUEHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAaHOBKAaMH, MNPUCYIIMMH LIEJOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJIM4Me NMPABOCO3HAHUS SKOJIOTMYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JIOCTUTAITCA B
€IMHCTBE Y4YeOHONM U BOCHUTATENIbHOM JAESITENIbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U WJeaJaMd POCCHUMCKOrO Tpa)KIaHCKOro OOIIEeCTBA, MPUHATHIMU B OOIIECTBE
HOpMaMM U TpaBWIaMH  [OBEJIEHHUSA, CHOCOOCTBYIOUIMMHU  IpolLeccaMm
CaMOMNO3HAHUS, CaMOpPA3BUTHUS M HPABCTBEHHOTO CTAaHOBJICHUS JUYHOCTU
oOydJaronuxcs.

JIM4HOCTHBIE pEe3yJabTaTbl OCBOCHHs MNpeaMera «XUMHUS»  OTpPaXaroT
c(OPMHUPOBAHHOCTh OMbITa ITO3HABATEILHOM U NPAKTUYECKON JESITeIIbHOCTU
oOy4Jaronuxcst 1o peanu3auy MPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCJIE B
YacTH:

1) rpakIaHCKOT0 BOCIIMTAHUS

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH,
yBaXKEHUS K 3aKOHY U MPABOMOPSAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JIEATEbHOCTH TpPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W TO3HABATENIbHBIX 3aJa4, BHIMOJIHEHUU
XUMHUYECKHUX IKCTICPUMEHTOB;

CHOCOOHOCTH TOHUMaTh W MPUHUMATh MOTHUBBI, HAMEPEHHUA, JIOTHKY U
apTryMEHTHI IpYTUX MPH aHATN3€ Pa3INnYHbIX BUIOB YUCOHOH 1eATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

YBOXEHHUS K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUS XUMHUHU, OCO3HAHHSI TOTO, YTO JOCTHKCHHS HAyKH €CTh pe3ysbTar
JUIATENbHBIX ~ HAONIONEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;

UHTEpeca M TII03HABATEJIbHBIX MOTHMBOB B IIOJYyYEHUU M MOCIEIYIOIIEM
aHanm3ze MHPOPMAIUN O TEPEOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHOU
XVMHUH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIHTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, 3STUYECKOT0 NOBEICHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHBIC C XMMHUYECKUMU SIBJICHUSIMH,
¥ TIPUHUMATH OCO3HAHHBIE PEIICHUS, OPUCHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHHWE U MOCTYNKH CBOMX TOBapHILEH C
MO3UIMHA HPABCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAHUE TMOCJEICTBUM 3THUX
HOCTYIIKOB;

4) popMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

NOHMMAaHUsl LEHHOCTEH 3I0poBOro U 0Oe30macHoro ooOpas3a >KHU3HH,
HEOOXOUMOCTH OTBETCTBEHHOTO OTHOIICHHS] K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOIo/IeHnss TIpaBui O€30MacHOro OOpalleHusi C BEHIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

NOHMMAaHUSA I[EHHOCTH TIPaBWJI HMHAWBHIYyAJbHOTO M  KOJUIEKTUBHOTO
0€301MacHOTO MOBECHUS B CUTYAIIHIX, YTPOKAIOIINX 370POBBIO U JKU3HH JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOTOJIs1, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOT0 BOCIIUTAHUS:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  y4€OHO-HCCIIeIOBATEIHCKON
JeSATETLHOCTH, OOINECTBEHHO TIOJIE3HOW, TBOPUYECKOW W  JIPYyruxX BUJAX
JesITeIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHe B PEHICHUM MPAKTUYECKUX 3aaad
COIMAIbHON HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3IndyHoro poja, B TOM
YHCJIe Ha OCHOBE MIPUMEHEHHUS TIPEIMETHBIX 3HAHUH 10 XUMUH;

YBaXEHUS K TPYyAY, JIOJAM Tpyda U pe3yJbTaTaM TPYAOBOW NIESITEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOPY MHAMBHUAYaJIbHOM TpaeKTOpUU
oOpasoBanusi, Oyaymied Mpoeccuu W peanmu3alud COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOTHYeCKOr0 BOCTIUTAHNS

AKOJIOTHYECKH TIeJIECO0OPAa3HOTO0 OTHOIIEHUS K TPHPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAaHUsSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIHSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE TPUPOTHON U COIIMAIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTIKEHUNW XUMHH  JUIS
PEIICHHS BOTIPOCOB PAIIMOHATILHOTO TIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS JIEUCTBUM, NPUHOCAIIUX Bpel OKPY>KaoIIeH
IPUPOAHON Cpejie, YMEHUS MPOTHO3UPOBATH HEOJIATOMPHUSTHBIE JKOJIOTUYECKHE
MOCJIEJICTBUA NMPEANPUHUMAEMBIX JCHUCTBUI U MPEOTBPAIIATD UX;

HaJIMYHs PA3BUTOTO YKOJIOTHYECKOTO MBIMUICHHS, SKOJOTHIECKON KYJIbTYPHI,
OTIBITa NEeSATETLHOCTH AKOJIOTHICCKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B TO3HABATEIIbHONW, KOMMYHHKATUBHONW M COIMATBHOU
IPAKTUKE, CIOCOOHOCTM U yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJOTUHU
xemopoouu;

7) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKU U OOIIECTBEHHON MTPAKTHKH;

MOHUMAHUS CIHeNU(PUKA XUMHH KaK HAyKd, OCO3HaHUS e€ poimu B
(GbopMHpPOBAHMY PAIMOHATIBFHOTO HAYYHOTO MBIILIIEHUS, CO3JIaHUU IIEJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAroIIeM MHUpE KaK O €IUHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHUM TIPUPOAHBIX 3aKOHOMEPHOCTEH W PEIICHWH TIPOoOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHSI;

yOSXKIEHHOCTH B  0COOOW 3HAYUMOCTH XHMHH JJIS  COBPEMEHHOU
[MBWIM3AIMK: B €€ TYMaHHUCTUYECKOW HAINpaBIEHHOCTH W BaXXHOM pPOJU B
CO37IaHUU HOBOMW 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEHICHUU TI00AIBHBIX MPOOIIeM
YCTOWYHMBOT'O PA3BUTHUS YEJIOBEUYECTBA — CHIPhEBOM, SJHEPTETUYECKOM, MUIIEBOU U
AKOJIOTHYCCKON OC30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOCCICYCHUM YCIOBUN
YCTCIIHOTO TPyJa W DSKOJOTWYECKH KOMQPOPTHON JKM3HU KaKIOTO 4ICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTU: TOHMMAHUSI CYITHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BaTh



NOJTy4yaeMbl€ 3HAHUS JJIA aHAIHU3a U OOBSICHEHUS SIBJICHUN OKPY)KAIOIIET0 MUpa U
MIPOUCXOAIINX B HEM U3MCHCHHH, YMECHHS JIeJIaTh 00OCHOBAHHBIC 3aKITIOUCHHS Ha
OCHOBE HAy4YHBIX ()AaKTOB W HMCIOIIUXCS JaHHBIX C IO  IOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHYCCKHE 3HAHMS IS
pelIeHUs IPOOJIEM B PEATTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

WHTEpeca K MO3HAHUIO U UCCIIEI0BATEbCKON ACITETbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENpephiBHOMY  0Opa3oBaHUIO U
caMo00Opa30BaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHHHA 110 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JCSITETTHHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOTrO MpeaMeTa «XHUMHs Ha
YPOBHE CpeAHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopMHUpOBaHUS ~ MHPOBO33PECHUS oOy4Jaronmxcs
MEXKIUCIUIUTMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIC MOHITHS, OTPpaKarolIue
IIEIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHenupUKy METOJOB MO3HAHUS,
HCTIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTrUsl, SIBICHHUE,
polecc, CUCTeMa, Hay4YHbli (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIe0OBaHNe, HAOII0ICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TI03HABATEIbHBIE, KOMMYHUKATUBHEIE,

pEryJsITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKUIHMOHATBHOM
TPaMOTHOCTH H COIIMAIEHOM KOMITETEHIIUN 00YyYaronXCs;
CIIOCOOHOCTh 00yYaronmxcs UCIOJIb30BATh OCBOEHHbIE

MEXAUCITUTUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUSA M yYHUBEpCAIbHBIC Y4eOHBIC
JEUCTBHUS B IIO3HABATEIHOW U COLMAIIBHOMN IIPAKTHKE.

MeranpeaMeTHbple pe3yibTaTbl OTPAXKAKOT OBJIAACHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JEVCTBUSIMH.

OBJagenue YHUBEPCAJIbHbIMHU Y4eOHbIMU MO3HABATEJIbHBIMH
AeCTBUSIMMU:

1) 6a30BbIe JJOrHYecKHe AeiiCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyallM3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENATh LENM JEATEIbHOCTH, 33JaBasi IapaMeTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCHUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABJICHHBIMU LIEJISIMU;

WCIOJIB30BaTh NIPU OCBOCHHWM 3HAHUW MPUEMBI JOTMYECKOTO MBIIUIEHUS —
BBIJICJIATh XapaKTEPHbIE MPU3HAKU TMOHSATUM M YCTaHABJIMBATH UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS ISl OOBSICHEHUS! OTACIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpATh OCHOBAaHUA M KpPUTEpUHU [UIS KIAacCU(PUKAMK BEIIECTB H
XUMUYECKUX PEaKIUii;

yCTaHABIMBATh TMPUYWHHO-CICICTBCHHBIE CBSI3M MEXKAY H3yd4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyKIeHus (MHAYKTUBHBIC, JEIyKTUBHbBIC, 10
aHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B paccMaTpPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

MPUMEHSTH B TPOIECCE MO3HAHUS, UCIIOIB3YEMbIC B XUMHUN CHMBOJUYCCKUC
(3HAKOBBIC) MOJIEIIH, TPEOOPA30BEIBATH MOICIIBHBIC MTPEACTABICHUSI — XUMHYCCKHM
3HaK (CMMBOJI) OJJIEeMEHTa, XUMHUYeckas (QopMmyna, ypaBHEHHUE XUMHUYECKOU
peakiMu — TMPU PEUICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUUECKHX 3ajad,
MIPUMEHSATh Ha3BaHHBIC MOJICIBHBIC TIPEACTABICHHUS JIJIS1 BBIIBICHUS XapaKTCPHBIX
MIPU3HAKOB M3y9aeMbIX BEIICCTB U XUMHYCCKUX PEAKITHH.

2) 6a30BbIe HCCTEI0BATEIbCKHE IeHCTBHS:

BJIAJI€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEIIECTB MU XUMHUYECKUX
pEaKLui;

dbopMyIMpoBaTh MENIU U 33Ja4d UCCIEIOBAHUS, UCIIOJIb30BaTh OCTABICHHbBIE
U CaMOCTOATENIbHO C(OPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE HWHCTPYMEHTA
MMO3HAHUSI U OCHOBBI 1T (POPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABMIHBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMU CaMOCTOSATEIBHOTO TUIAHUPOBAHUSA W TPOBEICHUS
YUYEHHYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOII0OJaTh 32 XOJ0M
MpoIIecCca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3yibTaT, (POpMyIHpPOBATH
000011IeHHS ¥ BBIBOJIbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YyJIbTAaTOB UCCIIEAOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YUYCHUYECKOW HCCIEOBATENIbCKOM UM MPOEKTHOU
NEeSATEIbHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
MMOMCKY METOJOB peHICHUs TMPaKTHYECKHX 3adad, NPUMEHEHUI0 Pa3IMIHBIX
METOJIOB MO3HAHUS.

3) pa6ora ¢ undopmanueii:

OPUEHTHPOBAThCS B PA3NUYHBIX HCTOYHHWKAX WH(popManuu (HAyIHO-
MOMyJIsipHAsl JIUTEepaTypa XUMHUYECKOTO COJIEpP)KaHMs, CIPaBOYHBIE IMOCOOMUS,
pecypcbl HTepHeTa), aHaNM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIPEICTaBIICHNUS, KPUTHYECKU OLICHWBATH e JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTb;



bopMyaMpOBaTh 3alpPOChl U MPUMEHATH PA3JIUYHbIE METOJIbI MPU TOUCKE U
orOope wuH(pOpMaLMK, HEOOXOAUMOW [UIsl BBIMOJIHEHHA YYEOHBIX 3aaay
OIPEIICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT WCHOJB30BaHUS WHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U PA3TNIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMYy  IPEACTABICHUS
uHopManmu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3BIK B KayecTBE CpeAcTBa IMpu pabore ¢
XUMUYECKON WHGOpMAIMEl: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (POpMyIibl, a00OpeBUATYpPHI, HOMEHKIIATYPY:;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPENICTBA
HaTJISTHOCTH.

OBjaieHUe YHUBEPCAJTbHBIMUA KOMMYHHUKATHBHBIMH JIeiiCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOI TeMbl B X0/l AUAJIOTa W/UITU
JTUCKYCCUHW, BBICKa3bIBaTh  WACH, (OPMYIHPOBATh CBOM  MPEIIOKCHUS
OTHOCHUTEJILHO BBITTOJTHEHUS MPE/JIOKEHHOM 3a/1a4H;

BBICTYNIATh C TpE3EHTAIMel pe3yJbTaTOB IO3HABATEIBHOM JESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIFHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUYECKOM pabOThI MO HCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3aluu yueOHOro MpoeKkTa U (hOPMyITHpPOBATh BHIBOJIBI
Mo pe3yiabTaTaM MPOBEAEHHBIX HCCIEIOBAHUM MyTEM COTJIACOBAHHS MO3WIUIN B
X0J1e 00CYXXICHUSI 1 0OMEHa MHCHUSIMH.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJISITHBHBIMHU 1€ CTBUSIMM:

CaMOCTOATENFHO IUJIAHUPOBATh W OCYIIECTBIATH CBOIO TO3HABATEIbHYIO
JeSTeNbHOCTh, Ompeensas e€ Ienu W 3a7add, KOHTPOJIMPOBAaTb W TIO0 Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh NpeajaraéMblii airoput™ ACHCTBUU Npu
BBITIOJIHEHUM YYEOHBIX U HCCIENAOBATENbCKUX 3ajad, BBIOMpaTh Hauboee
3¢ exTuBHBIN croco0 WX pemieHuss ¢ Y4ETOM TOJYYeHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH HAa OCHOBE CaMOaHaIn3a
Y CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KUIIACC

[IpeameTHbie  pe3yabTaThl OCBOEHUS Kypca «OpraHvueckass XUMHUSD)
OTPaXaroT:

chOPMUPOBAHHOCTh  TPEACTABICHUM O XHMHYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHPA, POJIM XHMHUUA B TO3HAHWUU SBJIICHUU



npupoAbl, B  (OPMUPOBAHMM  MBIIUIEHUS W KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHOU TPAMOTHOCTH, HEOOXOIMMOM /ISl PEIICHUS MPAKTHIECKUX 3a1a4
1 HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOW  XHMMHMYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XUMHUYECKUM HJIEMEHT, aToM, OJJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIbBHOCTh, XUMUYECKAS
CBA3b, CTPYKTypHasi (opmyna (pa3BEépHYyTass U COKpall€HHAs), MOJIb, MOJISIpHAs
Macca, MOJBIPHBIM 00BEM, YIJIEPOJIHBIM CKeNeT, (QYHKIMOHAJIbHAS TPYIINa,
paauKai, U30MepHsi, U30MEPhl, TOMOJIOTUYECKUMN PsiJl, TOMOJIOTH, YTJIEBOIOPOIbI,
KHCIIOPOJ, M a30TCOACPKAIIUE COCAUHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJIIPHBIE COCIMHEHHS); TEOPUH U 3aKOHBI (TEOPHSI CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKoH COXpaHEHHS MAacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKHUI SI3bIK XUMHH; MHUPOBO33PEHUECKUE 3HAHMUS,
JieXale B OCHOBE IOHUMAHHUS MPUYMHHOCTH U CHUCTEMHOCTH XUMHUUYECKUX
SBJICHUN, (PAKTOJIOTHUECKUE CBEACHUS O CBOICTBAaX, COCTaBe, MOJYYECHUU H
0€30MacCHOM HCIIOJIb30BAHUM BAXKHEUINUX OPTraHUYECKHX BEIIECTB B OBITY U
MPAaKTUYECKOMN AEATEIbHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHbIC MPU3HAKHU TOHSTHH,
YCTaHaBJIMBATh UX B3aMMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIIUE MOHSITHUS MPHU
ONMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COCANHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOIB30BATh XHUMHYECKYI0 CHUMBOJIMKY JIJISI
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMysl OpraHMYeCKUX BEIIECTB U YpPaBHEHUNW XUMHYECKHX PEAKIIUMH,
M3TOTaBJIMBATh MOJICJIM MOJIEKYJ OPraHWYECKUX BEIIECTB ISl WUTFOCTPALUA X
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAMJICKHOCTh H3YYECHHBIX
OpPraHUYeCKUX BEIIECTB 10 HX COCTaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne COeIUHEHUN (YIJIEBOJOPOAbl, KHUCIOPOA U a30TCoJepKallue
COCIMHEHHUS, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS), JaBaTh WM Ha3BaHUS IO
cucrematnueckord HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIIBHBIC
Ha3BaHUS OTAEIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUJIECH, AalleTUJIEH,
ATUJICHTJIMKOJb, TIULEpUH, (PeHos, (GopManbaerus, aneraibIeruj, MypaBbHHas
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KMCIIOTa, CTEApUHOBAsI KUCIIOTA, TIII0K034,
bpykTO3a, Kpaxmal, eJUTi0103a, TIUINH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACISITh BHUABI XUMHUYECKON CBSI3M B
OpraHUYECKUX COCIUHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OpPMHPOBAHHOCTh YMEHUSI TPUMEHATHb TMOJOXKEHHUSI TEOPUU CTPOCHMUS
oprannueckux BemiectB A. M. ByTiepoBa 1151 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHSI MACChl BEILIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHM  XapaKTepU30BaThb  COCTaB, CTPOCHUE,
du3nUecKue W XWMHUYECKHE CBOMCTBA THUITMYHBIX MPEACTABUTEICH pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTUJIEH, MPOIMWIEH, AalleTHJICH,
Oyranuen-1,3, metunoyranuen-1,3, O€H30J, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
[IIALEPUH, (EHOJI, alleTalbJETH, MypaBbUHAs W YKCyCHash KUCJIOTHI, TJIIOKO3a,
KpaxmMaJl, [IeJUTI0J103a, AMUHOYKCYCHAs KUCJI0TAa), UTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHX DPEaKIHil ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh UCTOUHUKH YTIJIEBOJIOPOIHOTO
Chipbs (He(pTh, NPUPOJAHBIM Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
MPaKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJWYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO W3 HCXOJHBIX
BEILIECTB WU MPOIYKTOB PEAKIINHN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUSI, UCTIOIb3yEMbIX B XUMUM MPU W3YUYEHHUH BEIIECTB U
XUMUYECKUX ABJICHUN (HaOt0IeHne, U3MEpPEHUE, SKCIIEPUMEHT, MOJICJIMPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS [JIsl MPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallusiX, CBS3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOTIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKON
NoCyJI0M U Ja0opaTOPHBIM OOOpPYAOBaHUEM, a TaKXKe MpaBWiIa OOpaIleHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSMHU IO BBHITOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUHN IUJIAHUPOBATh M BBINOJIHATH XUMHUYECKUM
AKCIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIECTB MPU HArpeBaHUU, MOTYyUYECHUE
ATUJIEHAa W U3Y4YEHUE €ro CBOWCTB, KA4YeCTBEHHbIC PEAKIUU OPraHUuYECKHUX
BEIIECTB, JCHATypaIusi OCJIKOB MPU HArpEeBaHWUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH O€30MaCHOCTH TMpU OOpalieHuu ¢
BEILIECTBAMU U JIAOOpPaTOPHBIM O0OpPYJIOBaHHUEM, TPEACTABISATH PE3yJIbTATh
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHMX
peakimii 1 GopMyIUpPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTHYECKH AHAIM3UPOBATH XUMHUUYECKYIO
uH(OpMaIMIO, TONYy4aeMyl0 U3 pa3HbIX HWCTOYHHUKOB (CpEICTBa MAacCOBOM
uHpopmaiuu, IHTepHeT 1 Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOONIOAaTh  TpaBWJIa  AKOJIOTHYECKH
LEJIECOO0PA3HOr0 MOBEAECHUS B OBITY W TPYAOBOM JAESATEIBHOCTH B LEJSIX
COXPaHEHHsSI CBOETO 3/I0POBbSI U OKPYXKAIOLIEH MPUPOJHOW CpPEAbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUSA HA KUBBIE OPraHU3Mbl OMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MOHMMas cMmbIca Tokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W MPEAOTBPALICHUS KX BPEIHOTO BO3JACHCTBUS Ha OpPraHU3M
YEJI0BEKa;

JJIs. O0y4YaroUIUMXCsl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HaHUSI 00 OCHOBHBIX JOCTYNMHBIX METOAAX IO3HAHUSI BEIIECTB U
XUMHUYECKUX SIBJICHU;

JUISL CJIENBbIX W CIAOOBHIAIIMX OOYYaroOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HaueHui JI. bpaiins nms 3anmucn XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yNbTaThl OCBOCHUS Kypca «OOIas W HeopraHudecKas
XUMHUSD» OTPaXkKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUI: O XUMHUUYECKOM  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KApPTUHBI MHpPa, POJIM XUMHM B IIO3HAHWUU SBJICHUU
npuposbl, B  (OPMUPOBAHWM MBINUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUS TPAKTUYECKUX 3a7a4
M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHWK, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATalONINe TOHATUSA (XMMHUYCCKUN DIIEMEHT, aToM, HM30ToI, s-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIM 00BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCIICHUSI, XUMHYECKAs CBS3b
(KoBaJICHTHas!, MOHHAS, METaJUTMYECKasi, BOAOPOIHAsS), KPUCTA/UIMUECKasl pemIéTKa,
TUNBl  XUMHYECKUX  pPEaKIUM, PpaCTBOpP, BJIEKTPOJUTHI, HEIJICKTPOJIMTHI,
BJICKTPOJUTHYECKAS JIUCCOLMAIIUSA, OKHUCIHUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKOM peakiuu, XUMHUUYECKOE paBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW AWCCOLMalnM, nepuoanueckur 3akoH [l. M. Menpneneesa,
3aKOH COXPaHECHUs MAcChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTUU
MpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHMUMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XMMHWYECKHUX SIBJICHUH, (haKTOJOTMYECKUE CBEJEHUS O CBOWCTBAX,
COCTaBe, MOJIy4deHUU U 0€30MaCHOM HMCIOJIb30BAHUM BaKHEHUIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEIIOBEKA,



c(hOpMHPOBAHHOCTh YMEHUM BBISBIATH XapaKTEpHbIE MPU3HAKU MOHSITHUH,
YCTaHABJIMBATh MX B3aHMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATUSA MPHU
ONMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHMI HCIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY MJIS
coctaBiieHUs (GOpMyNl  BEIIECTB U  ypaBHEHUH  XMMHYECKUX  PEaKIIHM,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BeHIeCTB (YrapHblid Tra3, YIJIEKUMCIBIM ra3, aMMHakK, TaméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPEEIATh BAJICHTHOCTh U CTENICHh OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHSX PA3IMYHOTO COCTaBa, BUJ XHUMHYECKOU
CBs3U (KOBaJICHTHAsl, MOHHAs, METaJUIMUecKasi, BOJAOPO/IHAS) B COCIMHEHUSIX, THUII
KPUCTAJUINYECKON PEMIETKH KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHAsd,
MOHHAs, METAIJIMYECKAs), XapaKTep CPellbl B BOJHBIX PACTBOPAX HEOPTAHMYECKHUX
COCIMHECHUIM;

c(hOpMHPOBAHHOCTh yMEHUMI yCTaHaBIUBATh IPUHAIIEKHOCTD
HEOPraHWYECKUX BEUIECTB IO KX COCTaBY K OIpPENEIEHHOMY KJacCy/TpyIine
COEIMHEHUH (TPOCThIE BEUIECTBA — METAJUIBI U HEMETAJUIbl, OKCHU/bl, OCHOBAHMUA,
KHCJIOThI, aM(pOTEepHbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBATh CMBICI MEPUOJUUYECKOTO 3aKkoHa [l.
N. MeHnaeneeBa u IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOUTYIO0, OOBICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

C(OPMUPOBAHHOCTh YMEHHH XapakTepu30BaTh AJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHX 23JIeMEeHTOB |—4 mnepuonoB Ilepuoanyeckoil CcUCTEMBI
xumMuueckux snemeHToB JI. M. MennpeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
DIEKTPOHHBIE opOuTanmy, «9HEPreTUYECKne YPOBHI, OOBSACHSTD
3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XMMMYECKUX 3JIEMEHTOB M UX COCIWHEHUU
0 repuoaam u rpynnam llepuoauueckon cucremsl XuMuueckux aneMeHToB /1. .
Menpeneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapakKTepus3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKME CBOWCTBA HEOPraHMYECKMX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEP)KIAATh CYIIECTBOBAHUE TE€HETUYECKOM CBSI3U MEXIY HEOPraHWYECKHUMH
BELECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIU;

c(OpPMHUPOBAHHOCTh YMEHHS KJIACCU(ULIHUPOBATH XMMHUYECKUE PEAKIUU IO
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrollux BEIIECTB, TEILNIOBOMY
addekTy peakinu, U3MEHEHHUIO CTEMEeHEW OKHCIICHHUS JIEMEHTOB, OOpaTUMOCTHU
pEeaKlMK, YYaCTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPaBHEHUS DPEAKIHMHA pPa3IMYHBIX
THUIIOB, TIOJIHBIE U COKpPAUIEHHbIE YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YUUThIBas
YCIIOBUS, NIPU KOTOPBIX 3TU PEAKIUU UAYT O KOHIIA,;



cOpPMHPOBAHHOCT, YMEHUN TMPOBOJUTH PpEAKIHUH, TMOJATBEPKAAIOIINE
KAUeCTBEHHBII COCTaB pPAa3JMYHBIX HEOPTraHWYECKHWX BEIIECTB, pPAaclO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

c(OPMUPOBAHHOCTh YMEHHM  PACKPBIBaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBUTEBHBIX PEAKIMI MOCPEICTBOM COCTABIICHUS SJCKTPOHHOTO OanaHca
ATUX PEaAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
pEeaKIMK OT Pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latensbe);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeXalye B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsS] CEPHOM KHCIIOTHI, aMMHakKa, a
TaKke CPOPMUPOBAHHOCTH MPEICTABICHUNM 00 OOIIMX HAyUYHBIX MPUHIIMIIAX WU
AKOJIOTMYECKUX MPOOJIEMaX XMMUYECKOTO IIPOU3BO/ICTBA;

c()OPMHPOBAHHOCTh YMEHUN MNPOBOJUTH BBIYMCIEHHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi JOJsl BEIIECTBA B PAacCTBOPE», OOBEMHBIX OTHOILIECHUW Tra3oB
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEILIECTB, TEIUIOBOTO 3 (eKTa peaklny Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChl
BEILECTB, IPEBPAILICHHS U COXPAHEHUSI SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATh MTpaBUJjia MOJIb30BAHUS XUMUYECKON
NOCYJI0OM U JTabopaTOpHBIM OOOPYJOBAaHUEM, a TaKXe TMpaBHiIa OOpalleHus C
BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIMSIMHU TIO BBIMOJIHEHHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBINOJIHATH XUMHUYECKUM
AKCIIEPUMEHT (pa3ioKeHHUE MEePOKCHUJIa BOJOpPOAa B MPUCYTCTBUHU KaTalu3aTtopa,
ONpENEIEHUE Cpelbl PAaCTBOPOB BELIECTB C€ IOMOINBI  YHHBEPCAIBHOIO
MHIUKATOPa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKIIHH,
peakluMy HOHHOTO OOMEHAa, KauyeCTBEHHbIE PEAKIUU Ha Ccyib(par-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a71ad 10
TeMaM «Metamey u «Hemeramib»y) B COOTBETCTBHHM C TPaBUJIAMH TEXHUKH
0€30MacHOCTH TPU OOpAIIEHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM,
NPEACTaBIATh PE3yJbTaThl XHWMHUYECKOIO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOLIUX pEaKUU U (HOPMYIUPOBATH BBIBOJLI HAa OCHOBE
ATUX PE3YJbTATOB;

c(hOPMHPOBAHHOCTh yMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(OpMaIMIO, TOMYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKauu, IHTepHET U ApyTHX);



cOPpMHPOBAHHOCTh ~ yMEHHUH  coONIONaTh  NpaBUjia  SKOJOTMYECKH
LEJIECOO0PA3HOr0 TMOBEIECHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsI CBOETO 370POBbSl M OKPY’KAIOLIEH NPUPOTHOM Cpenbl, 0CO3HABATh
OTaCHOCThH BO3ACUCTBUS HA )KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHIUMAs
cmbicn mokaszarenss IIJIK, moscHsAT Ha mpuMepax CcrnocoObl yMEHBIICHUS WU
HpeAOTBPALICHNUS UX BPEIHOTO BO3ICHCTBUS HA OPraHMU3M YeTIOBEKa,

Ui 0OYYaIOUIMXCSl C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBS: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIECTB U
XUMHAYECKHX SBICHUMH;

JUIS  CIIETIBIX M CJIa0OBUAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cUcTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYEeCKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoasneie | IIpakTuyeckue
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI pecypesI
Pazgen 1. TeopeTuueckne 0OCHOBbI OPraHMYeCKOH XUMHH
[Ipenmer opranmyeckoit xumuu. Teopus
11 CTPOCHHUS OPTaHUYCCKUX COCAMHEHUH A. 3
M. bytneposa
Wroro mo pazneny 3
Pasnen 2. YrieBogopoabl
2.1 [IpenenbHbIe YrIeBOAOPOABI — AIKAHBI 2
29 HenpenenbHble yrieBo10pOabl: aIKEHBI, 6 1
aJIKaINEHBI, aJTKUHBI
2.3 ApomaTH4eCcKue yriieBoI0pOIbI 2
24 [IpupoaHbIe UCTOYHUKH YTIEBOIOPOIOB U 3 1
ux nepepabdoTka
Hroro no pazneny 13
Pazgen 3. Kuciiopoacoaep:xkanue opraHu4eckue coeiMHeHust
3.1 Crupter. ®eHon 3
39 Anpnerunpl. KapOOHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYrneBoanl 3 1




Hroro no pazaeny

13

Pasznen 4, A30Tc011ep>lcanme OpPraHn4eCKue COCAUNHCHUSA

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

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




11 KIIACC

KounvecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/n P Kontpoasnsie | IlpakTnyeckue (wicpp )
NMPOrpamMmbl Bcero o0pa3oBaTre/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenue aroMoB. [lepuoauueckuii 3aKkoH
11 u [lepunonnueckas cucteMa XUMHUYECKUX 3
anemenToB JI. 1. MeHneneena
12 Ctpoenue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
13 XUMHYECKUE peaKu 6 1 1
Utoro no pazneny 13
Pa3nen 2. Heopranmdeckasi XuMus
2.1 Meranibl 6
2.2 Hemerammst 9 1 1
93 CBs13b HEOPTaHUYECKUX U OPTaHUYECKUX 9
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuUMUS B )KA3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaubie | - Ipaxrireckue §3y‘leHHﬂ 26;)1:;0B3Te.]1bl{ble
padoTsbI padoThI pecypesI
1 [Ipenmer oprann4eckoi Xumuu, € 1
BO3HHUKHOBEHUE, Pa3BUTHUE U 3HAUCHUE
Teopus cTpoeHUs OpraHMYeCKUX
2 coequnenuii A. M. Bytieposa, eé 1
OCHOBHBIE ITOJIOKECHHUS
[IpencraBnenue o kiaccupUKaLU
3 opraHuueckux semiects. Homenknarypa 1
(cucremaTnueckasi) U TpUBUAJIbHbBIE
Ha3BaHUs OPraHUYECKHX BEILIECTB
4 AJTIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUH psifl
5 MeraH 1 3TaH — MpOoCTEUILINE 1
IIPEJICTaBUTENIN AIKAaHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOICTBA 1
7 OTHUJIEH U MPOINUJIEH — MPOCTENIIINE 1
IIPEJICTaBUTENIN AIKEHOB
8 [IpaxTuueckas padora Ne 1. «IlToxyuenue 1 1
STUJIEHA U U3yYEHHUE €T0 CBONCTBY
Anxanuensl. byraguen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1

CUHTCTUYCCKOI'O KayuyKa U pC3UHbI




AJIKMHEBI: COCTaB 1 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTHYSCKUN PsiT. ATICTHIICH —
MPOCTEUILNN MTPEACTABUTEND AIIKUHOB

1 Brruncienus no ypaBHeHHIO XUMHUECKOMN
peaxuu

12 Apenbl: 0eH30:1 U T0J1y0d. TOKCUYHOCTD
apeHoB

13 I'eneTnueckas CBS3b YIiIeBOJAOPOIOB,
MPUHAJISKAIINX K Pa3IMYHBIM KJ1accaM
[TpupoaHbIe ICTOYHHUKH YTIIEBOJOPOJIOB:

14 MPUPOJIHBIN ra3 U NOMYTHBIE HEPTIHBIC
ras3bl, He()Th ¥ MPOYKTHI €€ mepepaboTKu
[TpupoaHbIEe ICTOYHHUKH YTIIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U NOMyTHBIE HEPTSIHBIC
ra3bl, He()Th ¥ MMPOYKTHI €€ mepepaboTKu

16 KontponbHas padoTa mo pazueny
«YTIneBogopoabh»

17 [IpenenbHBIE OTHOATOMHBIE CTUPTHI:
METaHOJ 1 3TaHoJ. BojopotHas cBs3b

18 MHOT0aTOMHBIE CITUPTHI: ATHIICHTITUKOJIb 1
TIIUIEPUH

19 ®DeHOo: CTPOEHUE MOJIEKYIbI, PU3NYECKUE
¥ XUMHUYECKUE CBOWMCTBA, IPUMEHEHUE

20 Anpaeruapl: GopMaIbIeTul |
aneTanbaerul. AIeToH

1 OaHOOCHOBHBIE TIPE/IETbHBIE KAPOOHOBBIC
KHUCITIOTHI: MypaBbHHAs M YKCYCHAS

22 [Mpaktrdeckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KUCIIOTBI»

CTCapI/IHOBaH " OJICUHOBAas KUCJIOTHI, KaK

23 MIPEACTABUTENH BBICIIMX KapOOHOBBIX
KHCJIOT

24 Mpbl1a KaK COJIM BBICIITUX KaPOOHOBBIX
KHCJIOT, UX MOIOIIIee JeiicTBHE
CrnosxxHbIe 3(UpPBI KaK MPOU3BO/IHEIC

25 KapOOHOBBIX KUCJIOT. [ MAPOIIHN3 CIIOKHBIX
3¢upoB

26 Kupsl: ruponns, MpuMEHEHHE,
Ouosoruueckas poib KHUPOB
VYrneBoabl: cocTaB, KjlacCHUpUKaIKS.

27 Bakueiimue npecTaBuTeNnu: II0K03a,
bpykTo3a, caxaposa

o8 Kpaxman u nemirono3a kak IpupoHbie
TIOJTUMEPBI
KonTponbnas paboTa o pazaeny

29 «Kucnopoacoaepxaiine opraHu4ecKue
COCIMHEHUS)

30 AMMHBI: METUJIAMUH U aHWJIUH
AMHHOKHUCIIOTHI Kak aM(pOTEepHBIE

31 OpTaHUYECKUE COCTMHEHUS, UX
Ounonoruueckoe 3HaueHue. [lentumb

32 benku kak mpupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS

33 OCHOBHBIE MTOHSATHUSI XUMHU
BBICOKOMOJICKYJISIPHBIX COSTMHEHHHA

34 OcCHOBHBIE METOABI CUHTE3A




HJ'IaCTMaCCLI, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COE€IUHEHUM.

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

34




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(UTypalys aTOMOB

[lepuonnueckuii 3akoH u [lepuonuueckas
cucTeMa XUMHUYECKUX ieMeHToB /. 1.
MeneneeBa, X CBs3b C COBPEMEHHOU
TEOPHUEN CTPOECHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX JIEMEHTOB M X COSUHEHUH 110
rpynnaM u nepuogam. 3HaueHue
MEPUOMYECKOT0 3aKOHA U CUCTEMBI
xumMudeckux ayemenToB .. Menaeneena B
Pa3BUTHUU HAYKU

CTpOGHI/Ie BelllecTBa. XUMHUYECKast CBA3b, eé
BUJbI, MEXAaHU3MBI O6paSOBaHI/I$I
KOBaJICHTHOM CBS3H. BOI[OpO,Z[Ha}I CBA3b

BajieHTHOCTB. DIEKTPOOTPHUIIATEIHBHOCTb.
Crenenb okucieHus. Bemecrsa
MOJICKYJIIPHOTO M HEMOJICKYJISIPHOTO
CTPOCHHUS

Ilonstue o AUCTICPCHBIX CUCTCMAX.
HcTuHHBIC M KOJIJIOUIHEIS pacCTBOPHI.
MaccoBas 10715 BellecTBa B pacTBOpE




Krnaccudukanus u HomeHkIaTypa
HEOpraHUYeCKUxX coeqruHeHuil. ['eneTnyeckas
CBSI3b HEOPTaHMYECKUX BEIIECTB, PA3IUYHbIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakii B
HEOPraHWYeCKON M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHHUs MAacChl BEILIECTB; 3aKOH
COXpaHEHUS U MPEBPALLCHUS SHEPTUH [TPU
XUMHYECKUX PEaKIMsIX

Ckopoctb peakuuu. OOpaTUMbIe peaKIuU.
XHUMHUYECKOE PAaBHOBECHE

10

[Ipaktuueckas pabora Ne 1. «Bnusnue
Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh
XMMHYECKON PEaKIIUn»

11

DnexTponauTuyeckas quccounanus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonnoro oomena. I'maponus
OpPraHn4Y€CKUX U HCOPraHMYCCKUX BCIICCTB

12

OKHUCIUTENbHO-BOCCTAHOBUTEBHbIE
peakuuu. [TonsTre 00 snexTponnze
pacIyIaBoB M paCTBOPOB COJIEH

13

Kontposnbnas pabota 1o pazneny
«TeopeTndeckrie OCHOBBI XUMUI

14

Mertaiutel, ux nosioxenue B [lepuoanyeckoi
cucTeMe XuMudeckux anemeHTos 1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHUS
aToMoB. O0mre (hru3ndecKue CBOMCTBa
METaJJIOB




15

CrnnaBel METAJUIOB. DJIEKTPOXUMUYECKUH Psifg
HanpsHKeHUH MeTalyIoB

16

XHUMHYECKHE CBOMCTBA BaYKHEHUIIINX
METaJUIOB (HaTpUid, Kajaui, KaJIbLIMI, MarHui,
ATFOMUHHN) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpPOMa, MEAU U UX
COEINMHEHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COEINMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemienue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
«Mertamib»"

20

Hewmeramisl, X IOJIOKEHUE B
[Tepuoanueckoit cucTeEME XUMUYECKHX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

dusnueckue cBOMCTBa HEMETAJLIOB.
AIoTpOonus HEMETAUIOB (Ha IPUMEPE
KHUCJIOpoJia, cepbl, hocdopa U yriaeposaa)

22

XHUMUYECKUE CBOMCTBA FAJIOT€HOB, CEPBI U UX
COEIMHEHUN

23

XuMHYecKue CBOMCTBa a30Ta, (pocodpa 1 ux
COEIMHEHUI

24

XUMHUYECKUE CBOMCTBA YIJIEPOIa, KDEMHHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaXKHENIIMX HEMETAIIIIOB U UX
COEIMHEHUN

26

O000111eHIE U CHUCTEMATH3aLHs 3HAHUH 110




TeMe «Hemeraiely. Belaucinenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

[TpakTrueckas padora Ne 3. «Pemienne

27 AKCIEPUMEHTAIIbHBIX 33724 110 TEME 1
"Hemeramisr"»

28 KonTponbnas pabota o remam «MeTanish» 1
u «Hemeramibn»

29 Heopranmueckue u opraHn4eckue KUCIOTHI. 1
Heoprannueckue u opraHn4eckre OCHOBaHMS
AmdoTtepHble HEOPraHMYECKUe U

30 OpraHuy4eckue coeJMHeHus. I enernyeckas 1
CBSI3b HEOPTaHMYECKUX U OPraHMYECKUX
BEILIECTB
Posnb xumMuu B oGecriedeHnn 3K0JIOTHYECKO,

31 SHEPTEeTUYECKON U MHUIIEBON OE30MacCHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBnenus 06 oOLMX HAYYHBIX

32 MIPUHIIMIIAX TPOMBIIIIIEHHOTO [TOJIYy4YeHUs 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUpE BELIECTB U MAaTEPUAIIOB 1

34 XuMHUs ¥ 370pOBbE YETIOBEKA

OBUIEE KOJIMYECTBO YACOB 10 34

[TPOI'PAMME













