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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE CpeIHEro o0mero ooOpa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHON TMPOTPAMMBI CPETHEro OOIIEero 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYAapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yueOHoro mpeamera «Xumus» B oOpa3oBaTelbHBIX opranuszamnusx Poccuiickoii
denepanyy, peanu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXeHU «CTparernn pa3BuTus BocnuTanus B Poccuiickoi
deneparun Ha niepuo 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3paboTKe MporpamMMmbl MO XUMHUHU, K OIPEACIICHUIO
oO1ieil ctparerun 00y4eHHsI, BOCIIUTAHUS U Pa3BUTHUA 00YUYaIOIIUXCS CPEICTBAMU
yuebHoro npeameta «Xumus» aas 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHIentyanbuble nonoxkeHus OI'OC COO o B3auMOOOYCIOBIECHHOCTH LEJEH,
collepXaHusl, PE3yJbTaTOB OO0y4YyeHHUs M TpPeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHU3aIliyi, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peajM3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YelloBeKa, a TakKe HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBIO M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
o0yyJaroumxcsi Ha YpOBHE CpeJHEro oOIIero oopa3oBaHUsl CPeACTBAMHU y4eOHOTO
npeaMeTra «XUMHs», COIEpPKAHUE M TOCTPOEHHE KOTOPOTO OINpEIEIECHbl B
nporpaMMe MO XUMHUH C Y4€TOM CHEIM(PUKA HAYKHM XUMUHU, €€ 3HAUYCHUs B
NO3HAaHUM TPUPOABl U B MaTEpUaJbHOW XU3HU OOIIECTBa, a TaKXKe C YYETOM
o0lmuMX 1ened W NPUHIMIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero odIero oopaszoBanus B Poccuiickoii denepanuu.

XuMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyIiO0 pojb B
COBPEMEHHOW LUBUJIM3AIMU, B CO3aHUM HOBOM 0a3bl MaTepUANIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ()OPMHPOBAHUE PAIIMOHATBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJOCTHOTO MPEJICTABICHU 00 OKpY)KaloleM MHUpPE KaK O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MMPA, OCO3HAHUSA B3aMMOCBSI3H MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMHU 00JIaCTAMU MTPUMEHEHHUS.



TecHO B3aMMOJAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMHUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa U JKM3HU KaxJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMI HallpaBjeHa Ha peLIECHUE
rI00ANBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHBbI 3J0OPOBBA.

B cootBercTBUM ¢ OOMMMHM UEISIMH U NPUHLUIIAMH CPEIHEro OOIIero
obpasoBanus cozaepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl YPOBEHD
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOAMMYI0 UM i  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMYMa, IPOJOJIKEHUS
00pa3oBaHMs B pa3IMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocTaBngiomyMu  TpeaMeTa  «XuUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmIas W HeOpraHMYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOI HayKH: cUCTEMA
3HAHUN MO HEOPTaHWYECKOM XUMHH (C BKIFOYEHUEM 3HAHWU U3 OOIIeld XUMUH) U
opraHndeckon xumuu. GopMupoBaHNWE NAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera o0ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPHUI XUMHH.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUs» cPOpMHUpOBaHA B MPOrpaMMe IO XMMHUU Ha OCHOBE
CHCTEMHOTO TIOAXOJa K W3Y4YEHUI0 Y4YeOHOro warepuasa U 0OyCIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEIEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMHH BEIECTBA
paccMaTpUBAKOTCS Ha YPOBHE KJIACCUYECKOM TEOPHUHM CTPOCHHS OPTraHUYECKUX
COCAMHEHHI, a TakK€ Ha YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
Ipe/CcTaBiIeHU O cTpoeHuu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHMYECKU
aKTHUBHBIX COEOUHEHHI. B Kypce OpraHMyecKoll XUMHH IOJIY4YalOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLUU.

[Ton HOBBIM yriOM 3peHUsT B mpeameTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCs M3yYCHHbIH HAa YpPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BeEllecTBaX U
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImas U HeopraHuuecKas
XUMHSD  00yYaromMMcsl TNPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAO0JOTHMUECKUX MO3HIIHM,



riyoke TOHSATh HUCTOPUYECKOE M3MEHEeHHEe (YHKIMH H3TOro 3akoHa — OT
000011at011IeH 10 0OBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBAaX W MPUMEHECHHH, a TAKKE€ O XMMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX MpoTeKaHus jaomnosHsercs B Kypcax 10 m 11 kiaccos
AJIIEMEHTaMH COJEPKAHMS, HMEIOINIMMHU KYJIbTYPOJOTUYECKUM U MPHUKIAAHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBA3UM XHMHH C
JIPYTUMU HayKaMH, PAacKphIBAIOT €€ poJib B TMO3HABATEILHOW W MPAKTHYECKOU
NEATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHHWIO YBAXKCHHSI K MPOIIECCY
TBOpPYECTBA B 00JACTH TEOPUM M MPAKTUUECKHUX MPUIIOKCHUA XWUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XHMMHUEW, KPUTUYECKH OCMBICIMBATh MH(OOpPMAIUIO U
OpUMEHATh €€ A TIONOJHCHUS 3HAHWH, peNIeHUS WHTEUICKTYalbHBIX U
HKCIIEPUMEHTATILHBIX MCCIEA0BATEIbCKUX 3a/1a4. B 1emom conepkanne yaeOHOTO
npeaMeTa  «XUMHUsSD» ~ JAaHHOTO  YPOBHS ~ M3Y4YEHUSI OpPUEHTHPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOIIMXCS MHPOBO33PEHUYECKOW OCHOBBI JIJII TOHUMAaHUS
bunocodckux uaeH, TakMx Kak: MaTepuaibHOE €JIMHCTBO HEOPraHUYECKOro M
OPTaHUYECKOTO MHUpPa, OOYCIOBICHHOCTh CBOMCTB BEIMIECTB HX COCTaBOM U
CTPOCHHEM, I[T03HABAEMOCTh TMPHUPOJHBIX SBICHUM IMyTEM OKCIIEPUMEHTAa U
peuieHus MPOTHUBOPEYMH MEXKIYy HOBbIMU (akTaMu M TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU DKOJIOTMYECKUX MpoOseM, a
TakKe MpoOJieM COepeKEHUsT YHEPTETUIECKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B mmane pemenus 3amad  BOCUHMTAHUS, PAa3BUTHS W COIUATHM3AIUN
o0yyJaroumxcsi MpUHAThIE MPOrpaMMOM MO XMMHHM TOAXOAbl K OMNpPE/eTICHUI0
colepXaHusi M TOCTPOCHMS TMpeaMeTa MpeaycMaTpuBaioT (OpMHpPOBAHUE
YHUBEPCAIBHBIX yUEOHBIX JEHCTBUM, HWMEIOMMX 0a30BO€ 3HAYEHUE IS
pa3TUYHBIX BHJOB JESITCIBHOCTU: pEIICHUS MpoOJieM, TOWCKa, aHalu3a W
00paboTku nHpopMaIK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUHU.

B mpaktuke mpenomaBaHWs XMMUM Kak Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHms, TaK U HA YPOBHE CPEAHETO 001Iero 00pa3oBaHus, MPU OMPEACICHUN
COZIepKATEIbHOW XapaKTEPUCTUKU 1IeJIe H3y4YeHUs MpeaAMeTa HarpaBlieHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAMIIMOHHO MpHU3HAETCA (POPMUPOBAHUE OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECCKOU
JESATETLHOCTH YEJIOBEKa W KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOUM KyIbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM IOAXOJ K OIPEACICHUIO LENEU U3y4deHUs
IpeMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CoryiacHO JaHHOW TOYKe 3pEHUsl TJIaBHBIMHU LEISIMU H3y4Y€HHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABsAIOTCS:

e (opMupoBaHME CHCTEMBl XWMHUYECKMX 3HAHUW Kak BaKHEUIIEH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U TMOHUMAHHUE CYIIHOCTH TOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIIGHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MO3HAHMS
BEIIECTB M XUMHUYECKUX peaKIMil, HEOOXOAMMBIX [JIsi NPUOOpETeHUs
YMEHUW OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYCCKUX SIBICHHM,
UMEIOLINX MECTO B MPHUPO/IE, B IPAKTHUECKOMN U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSACHEHHEM XHMHYECKOTO JKCIIEpUMEHTa, COOJIIOJICHHEM  TPaBUII
0e301macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, conepskatenbHas XapaKTepUCTHKA Iesiel U 3a7a4 U3YYCHUS
npeaMeTa B MporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMU B CUCTEME CpenHero ooliero oopazoanusi. CerogaHs B
NpernojlaBaHu  XUMHUM B OOJbIIEH  CTEMEeHH OTHAETCAd  MPEeANOYTEeHUE
NPAKTUUYECKONM KOMIIOHEHTEe COJAep)KaHHUs OOydYeHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHON OpraHM3alliy, BIAACIOIIETO HE
HA0OpOM 3HaHWW, a (YHKIIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIoco0aMu u
YMEHUSIMHU aKTUBHOTO MOJIYYEHHUS] 3HAHUN U MPUMEHEHUS UX B PEabHOU KU3HU
JUTSL pelIeHUs] TPaKTUYECKUX 3a/1ay.

B cBsa3u ¢ 3TUM Tmpu M3yYeHHHM MpeAaMeTa «XUMHUS» JIOMUHHUpYIOIIee
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3aauu, KakK:

ajanTamys 00y4arolMXCcsl K YCIOBHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHUE  MHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX KU3HCHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIICCTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHHe y O0OyYarolUMXCS  KJIKOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE [JIS Pa3IMYHBIX BHJIOB
JESTENIbHOCTH: pelIeHusl mpoOjeM, oUcKa, aHalu3a U 00paboTku MHGPOpMAIUH,
HEOOXOJUMBIX Ui TPUOOPETEHHsI OMbITa MAESATEIbHOCTH, KOTOpas 3aHHUMaeT
BaXHOE MECTO B T[IO3HAHWUM XHMHHM, a TaKXe /IS OLEHKH C TO3ULUN
HKOJIOTHYECKON O€30MacCHOCTU XapaKTepa BIMSHUS BEUIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOIHYIO CPELY;



pa3BUTHE [O3HABATENIbHBIX HMHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00YyYAIOIINXCSI: CIOCOOHOCTH CaMOCTOATEIBLHO TPUOOPETaTh HOBBIE
3HAHMS M0 XMMUU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIb30BAThH
COBpeMEeHHbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIA TIONCKA U aHaJn3a y4eOHOU U
HAyYHO-TIOMYJISIPHOU MH(DOPMAITUN XUMHUYECKOTO COJICPIKAHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILJIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, TPU IUJIAHUPOBAHWHM U TPOBEACHUH XUMHUYECKOTO
HKCIEPUMEHTA;

BOCIIUTAHWE Yy OOydJarommxcs YOSKIEHHOCTH B TYMaHHUCTUYECKOU
HAIPaBJICHHOCTH XUMHUH, €€ BaXXHOW POJM B PEHICHUH IIOOAIbHBIX MpoOJieM
palMOHANIBHOTO MPUPOIOIOIH30BAHUS, TOMOJIHEHUS YHEPIeTUUYECKUX PECYPCOB U
COXpaHEHUs TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUS OIBITA
UCIIOJIb30BAHUSL TMOJYYEHHBIX 3HAHUM Ui TPUHSATUS TPAMOTHBIX PEIICHUH B
CUTYAIIUSX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSIMHU.

B yuebHoMm miaHe cpeaHero oOmiero o0pa3oBaHUS TPEAMET «XHUMH»
06a30BOTO YPOBHS BXOJUT B COCTaB MpeaMETHON obOsactu «EcTecTBeHHO-HAYyYHbBIE
MPEAMETHD.

OO111€€ YMCI0 YacoB, OTBEAEHHBIX ISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooOuiero odpasoBanus, cocrariseT 68 yacoB: B 10 kiacce — 34 ygaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 yac B Hefieno).



COJEPXAHUME OBYUYEHUA
10 KJIACC
OPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyYecKOl XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEUIECTB M MaTEpHANOB. Teopus CTPOECHHsS OPraHUYECKHUX
coenunenuit A. M. bytnepoBa, €€ ocHOBHBIE 1O0KeHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHWYeCKUX BeulecTB. l'omoisiorusi, wu3omepus. XHUMHYECKas CBsSI3b B
OpPraHNYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBS3H.

ITpencraBienue o kiaccupuKalMyd OpraHUYecKux BelecTB. HomeHknarypa
OPraHUYECKUX COEIMHEHHH (CHCTeMaTH4yecKas) WM TpPUBHAJIBHBIE Ha3BaHUSA
BAKHEMIIMX MPEICTABUTENEN KJIACCOB OPIraHUYECKHUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHs] BEIIECTB M HX MPEBpAIICHUI:
O3HaKOMJIEHHE ¢ 0Opa3llaMH OpraHMYECKHX BEIIECTB M MaTepuajaMM Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BELIECTB, HAOIIOACHHE U
ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB 10 MPEBPALIEHUIO OPIraHUYECKUX BEILECTB
IIpU HarpeBaHuu (T1aBJIeHUe, 00yTrIMBaHUE U TOPEHUE).

YraeBoaopoanl

ATKaHBI: COCTaB U CTPOEHHE, T'OMOJIOTMYECKMH psaa. MeraH M dTaH —
OpOCTEHIINE NPEACTABUTENN AJIKaHOB: (U3NYECKUE M XMMHUYECKHE CBOWCTBA
(peakuuu 3aMEenIeHUus] W TOpPEHUs), HAXOXKIECHHE B NPHUPOJAE, NOJIYy4YCHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUM PsiA. DTUJIEH U NPONWIECH —
OpoCTEeHIlINE NPEACTABUTENN AJIKEHOB: (U3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHMS, THUIApaTallid, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaawes-1,3 m MmermwnOyramueH-1,3: cTpoeHWe, BaKHEHIINE
XMMHUYECKHE CBOMCTBA (peakuust noaumepusanuu). [lonmydyeHne cHHTETHYECKOTrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUUECKUH psil. ALIETUIICH
— TPOCTEHIINNA TNPEACTaBUTENh AJIKWHOB: COCTaB, CTPOCHHUE, (U3HYECKUE H
XMMHUYECKHUE CBOWMCTBA (pEaklUU TUAPUPOBAHUSA, FaJOr€HUPOBAHUS, THApaTallH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKHE M XUMHUYECKHE CBOMICTBa
(peakiuu rajoreHMpOBaHHUs U HUTPOBAHUS), MOIYYEHUE U MPUMEHEHUE. T0myon:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue  ceolcmea  (peaKyuu
2aN02EHUPOBANUS U HUMPOBAHUs), NOAyYeHue U npumeHenue. TOKCUUHOCTD



apeHoB. ['eHeTnyeckas CBsI3b MEXIYy YIVIEBOJOPOJAAMH, NIPHHAMICKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpupogHple MCTOYHUKM YIJIEBOAOPOAOB. lIpuponHblii ra3 M IOIYyTHBIE
HepTsaHbie Ta3pl. Hedth m e€ mpoucxoxnenue. CrocoObl mepepaboTku HedTu:
NEPErOHKA, KPEKUHI (TEPMUYECKHUM, KaTaIUTHUYECKHil), mnuposm3. IIpoayKTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBI
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS] BEIIECTB M HUX MPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu IUTACTMAcC, KayuyyKOB U PE3UHBI, KOJUICKLIHUU
«Hepts» u  «VYTOmp», MOAENMPOBAHWE  MOJIEKYJ  yTJIEBOJOPOJOB U
rajJOr€HONPOU3BOIHBIX, [TPOBEICHUE NPAKTUYECKON PabOThI: MOJIyYE€HUE ITHIIEHA
Y U3Y4YECHHE €T0 CBOMCTB.

PacuérHble 3anaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, o0BEMa,
KOJIMYECTBA MCXOJHOIO BELIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOIIMUECTBY OJHOI'O U3 UCXOHBIX BEILECTB MM ITPOYKTOB PEAKLIUN).

Kucnopoacoaepxaiiue opranuyeckue CoeJUHEHUs

[IpenenpHble OOHOATOMHBIE COUPTHL. METAaHON W 3TAHOJ: CTPOCHHE,
¢usznyeckue U XHUMUYECKHME CBOMCTBA (PEaKkIMH C aKTHUBHBIMH METaJUIaMH,
rajJJOr€HOBOJIOPO/IaMH, TOpPEHHE), IpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIAMHU CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIA HA OPTaHU3M YeJIOBEKa.

MHOroaroMHple  CHUPTBHL. ODTWUJIEHIVIMKOAb M  IJIMLIEPUH: CTPOCHHE,
¢usznyeckue W XMMHYECKHE CBOMCTBA (B3aMMOJEUCTBHE CO MIEIOYHBIMU
MeTajlaMH, KaueCTBEHHAasl peaklus Ha MHOIOATOMHBbIE CHUpTHI). [lelicTBue Ha
opraHusM uesoBeka. [ [pumenenue rimueprusa U 3THIICHIIHKOJIA.

®deHon: CTpOEHHE MOJIEKYNbl, (U3NYECKUE M XHUMUYECKHUE CBOWCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpperunpl U kemonwvl. DOpMANBIAETHA, alETAIbIETHA: CTPOCHHUE,
(¢u3znyecKkue U XMMHUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH ), TIOJYUYEHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE IIpenebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (pu3nueckre W XMMHUYECKHUE CBOICTBa (CBOMCTBA,
oOmye s Kjacca KHCIOT, peakius 3TepupuKalnm), moJydeHrne U NpUMEHEHHE.
CreapuHOBasi U OJEMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCJIOT, X MOIOILIEE AEHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas

POJIb KUPOB.



VYrneBonpl:  cocTtaB, Kjaccupukamus — yriaeBoAoB  (MOHO-, JHU- U
nosivcaxapuibl). ['oko3a — npocteiimii MoOHOcaxapu1: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe U XHMHUYECKHE CBOMCTBa (B3aUMOJCKHCTBUE C
ruapokcuaom Meau(Il), okucnenue ammuadyHbIM pacTBOopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXACHHUE B MPHUPOAE, NMPUMEHEHHE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie noiaumepbl. CTpoeHue Kpaxmania u
HeuroNo3bl.  Pu3nyeckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUApOJu3,
KaueCTBEHHAs PEAKIUs C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBPAIICHUI:
pOBE/ICHHE, HAONIOJCHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcupoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJEWUCTBUE TJIMIIEPUHA C
rugpokcuomM meau(ll)), anbaeruioB (OKUCIEHHE aMMUAYHBIM PacTBOPOM OKCHA
cepeopa(l) m rumpoxcumom wMenu(Il), B3ammopeiicTBHE Kpaxmanaa € HOIOM),
MPOBEICHHE MPAKTHUUECKOU pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3agaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, o0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKLUU 0 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A3oTcozeprKalue OpraHu4eckue COeIMHEHMUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMYecKue coequHeHus. Puzndyeckue
YU XMMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha MpuMepe IMiuHa). buosiormueckoe
3HAYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. IlepBuuHasi,
BTOpPUYHAsT W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ACHATYpallns, KaYeCTBEHHbIE PEAKIINH Ha OCIKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS] BEIIECTB M HX MPEBpAIICHUIL:
HaOJI0ZICHUE U OMHMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATYpalus OelIKOB Mpu
HarpeBaHUM, LIBETHBIC PEAKIIMK OEIIKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEHUS]

OCHOBHBIE TOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOJIUMEPHU3ALUN, CPEAHSIS MOJIEKYJIIpHas
macca. OCHOBHbIE METOIbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUN —
MOJIMMEpHU3AIU U MOJTUKOHIECHCAIUS.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHMsS BEIIECTB M HX MPEBpAIICHUIL:
O3HAKOMJICHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMace,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanm3arust MeXIIpeIMETHBIX CBSI3€H MPH U3YUYEHUN OPraHUYeCKOW XMMHUU B
10 kiacce OCYIIECTBISCTCS UYEpe3 HCIOJIBb30BAHME KaK OOIIMX €CTEeCTBEHHO-
HAyYHBIX TIOHATHUW, TaK W TOHSTHUMN, SBISIONIUXCS CUCTEMHBIMU ISl OTACIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmume ecTeCTBEHHO-HAYYHBIE MTOHATHUS: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIW3, CHHTE3, KIacCHU(HUKAIUs, TePUOAUIYHOCTD, HAOIIOICHUE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

duszuka: wmatepus, DSHEprus, Macca, aroM, OJIIEKTPOH, MOJIEKYIa,
HEPreTHYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIECTBA, (PU3NUYECCKUE BETUIMHBI U SAMHUITBI UX U3MEPEHUSI.

buonorusi: kinerka, opraHm3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHOJOTMYECKH aKTHUBHBIC BeliecTBa (OCJIKH, YIJIEBOMABI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
PECYPCHI.

TexHoNOTHS: TNHINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHMUS,
MOIOIIINE CPENICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpEnaparhl, MaTEPHAIbI U3
VCKYCCTBEHHBIX 1 CHHTETHUYECKHX BOJIOKOH.

11 KJTACC
OBLIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XAMHYECKUI 3neMeHT. AToMm. Sapo aroma, H30TOMNBI. DJIEKTPOHHAs
000710uKa. DHEPreTUUYeCKUe YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. INEKTPOHHASI KOH(PUTYpaLlUsi aTOMOB.

[lepnognueckuit 3akoH u Ilepmognyeckas cucremMa XMMHYECKUX JJIEMEHTOB
JI. . MenaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA U [lepuoanyeckorl CUCTEMBI
xumuueckux aiemeHtoB . M. MenmeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BELIECTB IO TpyHmaM U IEPUOAAM.
3HauYeHHE NMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHne BemiecTBa. XUMHYECKas CBsI3b. BUAbl XUMHUYECKOW CBS3H
(kOBaJIeHTHasi HEMOJisipHash M MOJspHas, UOHHAsA, MeTajuinyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOM XMMHYECKOW CBsi3u (OOMEHHBIH M JOHOPHO-
aKLUenTopHblii). BomopoaHas cBA3b. BalleHTHOCTh. DJEKTPOOTPHULATENIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI 1 AaHUOHBI.



BemiectBa  MOJIEKYJISIDpHOTO ¥ HEMOJEKYJSIPHOIO  CTPOCHHS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIMbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAUIMYECKOU PEIIETKH.

[IonsTne o nucnepcHbIx cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas qoJisi BEIECTBa B PaCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHUH. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckass CBSI3b HEOPraHWYECKUX BEILIECTB,
MPUHAJICKAIUX K PA3JIMYHBIM KJIACCaM.

Xumudeckass — peaknus. Krmaccudukamuss XUMHUYECKHX — PEaKIUid B
HEOPraHUYECKOM M OPraHUYeCKONl XMMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YIHEPTUH MPU XUMHYECKUX PEAKLIMAX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTbh OT pa3auyHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMU4ecKoe paBHOBecue. DakTOpbl, BIUSIOMIKE HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnun Jle [latense.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadble 35eKTponuThl. Cpena
BOJHBIX PaCTBOPOB BELIECTB: KUCJAsl, HEUTPaJIbHAs, IETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIepUMEHTAJIbHBIE METOJbl H3YyYEeHHUS BEUIECTB W HMX MPEBpaAICHUN:
neMmoHcTpanus Tadymn «[lepuoanueckas cucremMa XxuMudeckux 3eMenToB J[. U.
MeHpaeneeBa», U3yudeHHE MOJIENEH KPUCTANIMYECKUX PEHIETOK, HaOJIoJIeHue U
OMKCaHUE JEMOHCTPALIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEACICHHUE CPEIbl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCATBHOTO WHAWKATOpPA, PEAKIMU WMOHHOTO OOMeHa),
IIPOBEICHUE TIPAKTUIECKON paboThl «BriusHue pa3nudHbix (akTOpoB Ha CKOPOCThH
XUMHYECKON pEAKLIUN.

Pacuérnrbie 3agaun.

Pacuérel 1O ypaBHEHMAM XUMHYECKMX pEaKIUHA, B TOM  YHCIE
TEPMOXHUMHUYECKAE PACUEThI, PACUEThl C HCIOJIB30BAHUEM IMOHSITUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemeramnel. Ilosoxkenne HemetaiuioB B llepuoguueckon  cucreme
xumudeckux snemeHToB [[. Y. MenaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (Ha IpUMeEpe
KHCJIOpOoa, cephl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOWHEHUU  (OKCHIIOB,
KHUCJIOPOACOIEPKAUTUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.



Mertamubl. [lomoxenue mMertamioB B Ilepruoanyeckor CUCTEME XMMHYECKUX
anemeHnToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mume ¢guzndeckue cBoiicTBa MeTaioB. CIiaBbl METAJUIOB.
DNEKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAILIOB.

XUMUYECKHE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KeJI€30, MeJIb) U UX COCAMHEHUH.

OO6mue crnocoObl MoJiydeHus MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

DKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEeHHUS BEHIECTB W HMX MPEBpAICHUN:
U3y4YeHUE KOJUICKINN «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHUE
AKCTIIEPUMEHTAJILHBIX 3a/1a4, HAOJIOJIEHHEe M OIMCAaHHE JIEeMOHCTPAllMOHHBIX U
Ja00paTOPHBIX OMNBITOB (B3aUMOJEHCTBUE THIPOKCHIA AIFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIE PEAKIIUY HA KATUOHBI METAJUIOB).

PacuérHnie 3agaun.

Pacu€Tel mMacchl BemiecTBa WiM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,
pacuéTtbl Macchl (00BbEMA, KOJUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
Y3 BEIIECTB UMEET MPUMECH.

X¥uMHUS U KN3Hb

Ponp xuMum B 00eCreUeHUH SKOJOTHYECKOM, IHEPTeTUUYECKON U MHIIEBOMN
0€30MacHOCTH, Pa3BUTHUM MeIUIIUHBL. [IOHSITHE O HAy4YHBIX METOJax IO3HAHUS
BEIIECTB U XUMHUYECKHUX PEAKLIHM.

[IpencraBnennst 00 OOMMX HAyYHBIX MPUHIUAINAX  POMBIILICHHOTO
MOJYYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEHIECTB W MATEPUATIOB. BAXKHEUIIHNE CTPOUTEIbHbBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepamuKa,
MaTepuasbl s JJNEKTPOHHKH, HAHOMATEPUANIbl, OPTAHUYECKUE U MHUHEPAIIbHBIC
yIoOpeHwusI.

XuMHSIT U 3J0pOBBE YEJIOBEKA: MpaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, Mpapuia OE30MaCHOTO MCIOJIb30BaHUs MpernapaToB OBITOBON XUMHUU
B IIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeIMETHBIX CBsi3ed MNpU  HM3yYeHUH OOmed
HEOpPraHU4ecKol XUMUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOJIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUW, TaK W TIOHSATUM, SBJISIIOIIUXCS
CHCTEMHBIMU ISl OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OOmume ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAy4YHBINH (pakT, rUmoTe3a, 3aKOH,
TEOpWsl, aHalu3, CHUHTE3, KiacCUUKAIKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHNE, SIBJICHUE.



dusuka: MaTepus, YHEPrusi, Macca, aToM, JICKTPOH, IMPOTOH, HEHTPOH, HOH,
U30TOII, paJMOaKTHBHOCTh, MOJIEKYJIa, SHEPTeTUUCCKUI yPOBEHbD, BEIICCTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PH3UUYECKHE BEIMYUHBI M CIUHUIIBI X
U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, DJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMHHBI, OOMCH BEILECTB B OPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC MOPOJbI, MOJE3HbIC UCKOIAeMbIe, TOILIUBO,
pPeCypCHI.

TexHOJIOTHS: XUMHUYECKasl MPOMBIIIEHHOCTh, METaJUTyprHsi, IPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepUaJIOB, CEIIbCKOXO3SIMCTBEHHOE TPOM3BOJICTBO, ITHINEBAS
IPOMBIIIJICHHOCTh,  (hapMalleBTHYECKas  MPOMBIILICHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKHX IIpernapaToB, MPOM3BOJCTBO KOHCTPYKIMOHHBIX MAaTEPHUAJIOB,
9JIEKTPOHHASI TPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
o0ydJaronmuMucs TPOrpaMM CpeIHero o0Omero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W OpeaAMETHbIM). HayyHo-meToauyeckoil OCHOBOM s
pa3pabOTKU MJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrpaMM CpPEAHEro OOIIEro
00pa30BaHUs SBJISIETCA CUCTEMHO-AESTEIbHOCTHBII MOAXOI.

B cooTBeTrcTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEIEHBI CIEIYIOIINE COCTABIISAIONINE!

OCO3HaHHE OOYyYaIOUIMMUCS POCCUMCKONW TIpa)¥JTaHCKOW HAECHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPENIETICHUIO;

HAJIMYUEe MOTUBALMU K 00y4EHHIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKICHUN JTHUYHOCTH Ha OCHOBE
KJIIOYEBBIX LIEHHOCTEH ¥ UCTOPUYECKUX TpaauLUi 6a30BOM HAyKH XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolUXCsl PYKOBOJICTBOBAaTbCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIMMU LIEJIOCTHOU
CUCTEME XMMHUYECKOro 00pa30oBaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYIbTYpPhl U CHOCOOHOCTH CTaBHUTH
LEJIU U CTPOUTH )KU3HEHHBIE IIJIaHBbl.

JINYHOCTHBIE PE3yNbTAThl OCBOCHUS MpeaMeTa «XUMHs» JOCTUTAOTCS B
eIMHCTBE Y4YeOHOM W BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMH
U WJeaJaMH POCCUICKOro Ipa)XAAaHCKOro OOLIeCTBa, MPUHATHIMM B OOIIECTBE
HOpMaMu U [paBUJIaMM  IOBEIEHHUS,  CIOCOOCTBYIOIIMMU  IpoOLiEccaM
CaMOIIO3HAHUs, CaMOpa3BUTHUA U HPABCTBEHHOI'O CTAHOBJICHUS JMYHOCTH
00yJaronuxcsi.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MNpeaMera «XUMHUS» OTPaXKaroT
c(OpPMUPOBAHHOCTh OIBITA IIO3HABATEJIBHOM M MPAKTUYECKOW JAESITEIbHOCTH
oOydaromuxcs 1o peanu3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHHUs 00YYaIOIIMMHCS CBOMX KOHCTUTYLMOHHBIX IIPaB U 00S3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPAaBONOPSIKY;

IOPEJICTaBICHUS O COLMAJbHBIX HOPMax M IPaBWJIAX MEKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM JAESATEIBHOCTH IPHU CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATEJIbHBIX 3a7a4y, BBINOJIHEHUU
XUMHYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHWUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHHsI, JIOTUKY H
apryMEHTHI IPYTUX IPU aHAIU3E PAa3IUYHbIX BUJIOB YUYEOHOH NeATEIbHOCTH;

2) IATPHOTHYECKOI0 BOCITMTAHMS

LIECHHOCTHOTO OTHOLICHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJEAHIO
OTCUYECTBECHHOM XMMUH;

YB@XEHUS K TMPOIlECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pEe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUH, KPONOTIUBBIX  JKCIHEPHUMEHTAIbHBIX  ITOMCKOB,
IIOCTOSIHHOTO TPYJ1a YYEHBIX U IPAKTUKOB;

UHTEpeca M MO3HABAaTEIbHBIX MOTHUBOB B IOJIYYEHUHM U MOCIEIYIOUIEM
aHaim3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE IIOBEJIEHUE M IIOCTYIIKHM CBOHUX TOBAapUUICH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCJIEACTBUI 3THX
IOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHMS K COOCTBEHHOMY (PU3MUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coONIoACHHsT TpaBWJI OE30MAaCHOTO OOpalieHUs] C BEUIECTBAMH B OBITY,
IIOBCEHEBHOM )KU3HU U B TPYJAOBOU EATEIBHOCTH;

IIOHUMAaHUsl LEHHOCTH NPaBWI WHAMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJAEHUS B CUTYaLUsIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIFOJIEH;

OCO3HAHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YMOTPEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHU );

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCIEI0BaTENbCKON
JESTEIIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);



MHTEpeca K MPaKTUYECKOMY HM3YUYEHHUIO Mpodeccuil pa3TuyHoro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 10 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TpyAa U pe3ysibTaTaM TPYyAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HWHAMBHAYAJIbHOH TPaeKTOPHUH
obOpasoBanms, Oymymel npodeccuu W peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpeOHOCTEH 00I111eCTBa;

6) 3K0/10rMYeCcKOro0 BOCIMTAHHUS:

HKOJIOTUYECKU 1IENIECOO0PAa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAaHUsl TJIOOAJIBHOIO XapakTepa 3KOJOTMYECKUX MpoOJeM, BIMSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOAHON U COLUATIBHOU Cpebl;

OCO3HAaHHS HEOOXOAMMOCTH HCIIOJIb30BAaHUSA JOCTH)KEHUNW XUMHUHU IS
peleHus: BOMPOCOB PallMOHAIBLHOTO MPUPOAOIIOIB30BAHNUS;

aKTUBHOTO HENPUATHS  JIEWCTBHUM, TNPHUHOCAILIMX BpEI OKpYKarolIeH
OPUPOIHON cpelie, YMEHHsS IMPOTrHO3MPOBATh HEOJIArONpUSTHBIE SKOJOTUYECKUE
MOCJIE/ICTBUSI MPETPUHUMAEMBIX JEHCTBUN U IPENOTBpalIaTh UX;

HAJIMYHs PA3BUTOTO HYKOJOTHYECKOTO MBIIUICHHS, SKOJIOTHIECKON KYIbTYPHI,
OTIbITa JeSITEIbHOCTH HKOJIOTMYECKOM HaNpPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSl UMHU B IO3HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIBLHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUCOJOTUU
xemo(oouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOILIECTBEHHOW MPAKTUKHU;

NOHUMAaHUsl CHeUU(PUKM XUMHM KaK HayKd, OCO3HaHUs €€ poiau B
(GOpMUPOBAHNUN PAIMOHATILHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUST 00 OKPYXAlOIIeM MUpPE Kak O €JUHCTBE IMPUPOJIbI U YEIOBEKa, B
MO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH NpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS,;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI COBPEMEHHOMU
OUBWIM3AIMM: B €€ TYMaHUCTHYECKOW HANpaBIEHHOCTH W BaXXKHOM poJnd B
CO3aHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, PEIICHUHU II100aNbHBIX TPOOIIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUYECKOM, IUILECBOU U
HKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, O0OECIEYEHUH YCIOBUN
YCIEIIHOTO TPyJda M SKOJOTHYECKHM KOM(OPTHOM JKM3HM KaXKJIOro 4YJeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TIOHHUMAaHHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH



noJiy4aemMble 3HaHUS JJIs aHaJIu3a U OOBSCHEHUS SBJICHHUIM OKPY>KAIOIIEro Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JieJlaTh 000CHOBAHHbIE 3aKJIIOYEHUS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIIUXCA JAaHHBIX C IEJbl0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJNb30BaTh XHWMUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKOMN AESITEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPbIBHOMY  OOpa3oOBaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIyYCHHMIO HOBBIX 3HAaHUN 1O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpopecCuoHAIbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MerarnpeaMeTHbIE PE3YIbTaThl OCBOCHHSI YYEOHOro mpeamera «XUMHs» Ha
YpOBHE CpeAHEro oOuiero 00pa3oBaHus BKIIOYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHPOBO33PEHHUS  OOyUYaIOIIUXCA
MEXIUCUUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTpPaXKArOIIne
[EJIOCTHOCTh HAYYHOW KapTUHbBI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPIusl, SBJICHUE,
npoliecc, CUCTEMAa, HAYYHbIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIe0BaHNE, HAOIIOCHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYyTHE);

yHHUBEpCaJbHble yueOHbIE NEeHCTBUS (ITO3HABATENbHbIE, KOMMYHUKATHUBHEIC,

peryJsTUBHBIE), obecrieynBaroIIne dhopMupoBaHue (yHKITMOHATTLHON
T'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00y4aronXCs;
CIIOCOOHOCTH o0yJaromuxcs MCTIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC Y4eOHBIC
JICUCTBHS B MIO3HABATEIIBHON U COLUAIBHOM MTPAKTHUKE.

MeTtanpeaMeTHbIE PE3YJAbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU W  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBJaaenue YHHUBEpPCATbLHBIMU yueOHbIMH NMOo3HABATEJIbHBIMH
JefiCTBUSIMU:

1) 0a30Bble JIOrHYecKUE TeMCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIATh LENU JCSATEIbHOCTH, 33/aBas IapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,



WCIIOJIB30BaTh COOTBETCTBYIOIINUE MOHSITHS I OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUU

BBHIOMpaTh OCHOBAHUSI M KPUTEPUU JJId KJIacCU(PUKAIIMKU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CIEACTBEHHbIE CBSI3U MEXKIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SIBICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHATH B MPOLECCE MO3HAHUS, UCIIOJIb3yEMbBIE B XUMUU CHMBOJIMYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOIEIBHBIC TPEACTABICHUS — XUMHYECKUN
3HaK (CHUMBOJ) DJJIeMEHTa, XUMHUYeckas ¢GopMmylia, ypaBHEHHE XUMHUUYECKOM
peaknuu — TPU PEHICHUH YYEOHBIX TMO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS JJIsl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3YYaE€MbIX BEUIECTB U XUMUYECKUX PEaKIIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO IO3HAHMSI BEIIECTB U XWMHYECKUX
pEeaKUHnii;

(dbopMyIMpPOBATh MEJU U 33141 UCCIIETOBAHMSI, HCTIOIB30BaTh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KAdyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJCHUI;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOATh 33 XOIOM
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000111eHUs M BBIBOJIbI OTHOCUTEIHLHO JIOCTOBEPHOCTH PE3yJIbTATOB UCCIEOBAHMUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O TIPOJICTAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBAaTENbCKOW W MPOEKTHOM
JEATEIIbHOCTH, TMPOSBIATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MIOMCKY METOJOB pEIICHUS MPAKTUUYECKUX 3aJady, MNPUMEHEHUIO Pa3IuYHbIX
METOJ0B MMO3HAHUS.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX uWH(oOpmanuu (Hay4IHO-
MONyJISIpHAsl JIMTeparypa XHMHUYECKOTO COJIEp)KaHMs, CIPaBOYHbIC TOCOOUS,
pecypcel MIHTepHeTa), aHaIu3upoBaTh MHGOPMAIMIO PA3IUYHBIX BUIO0B U (HOpM
MpEJCTaBIICHHUS, KPUTHUYECKHU OLICHUBATh eé JIOCTOBEPHOCTh 51
HENPOTHUBOPEYUBOCTH;



dbopMyIMpOBaTh 3aMpOChl U MPUMEHSTHh PAa3JIMYHBIE METOJBI MPH TMOWCKE U
oTOope wuHOpPMaMK, HEOOXOAUMOM Uil BBIMOJHEHUS Y4eOHBIX 3ajad
OTpeeIEHHOTO THUTIA;

mpuOOpeTaTh OIBIT KCHOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (HOpPMY  TIPEICTaBICHUS
uHopmaruu (cxemsl, rpaduKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U IPYTHE);

UCIIONIb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
XUMUYECKON uH(MOpMAIMeld: TMPUMEHATh MEXNpeaMeTHbie (pusnueckne wu
MaTeMaTH4eCKUe) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUaTypbl, HOMEHKIATYPY;

UCTIONb30BaTh W TPeoOpazoBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH e CTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMO TeMbI B XOJI¢ AHAJIOTa W/WIIN
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYJIMPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIILHO BBITIOJIHEHUS TIPEIOKEHHOHN 3a1a4H;

BBICTYIIaTh C TPE3CHTAllMedl Pe3yJIbTaTOB IMO3HABATEIBHON IEATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIILHO WJIM COBMECTHO CO CBEPCTHUKAMU TPH BBITIOJHEHUN
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaau3aluu y4eOHOro MpoeKTa u (popMyIHpOBaTH BHIBOIBI
1o pe3ysbTaTaM MPOBEACHHBIX HCCICIOBAHUA MYTEM COTJIACOBAHMS TMO3UIUI B
x0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

OByaieHHe YHHBEPCAJIbLHBIMH PEryJISTUBHBIMU AeHCTBUSMMU:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO I03HABATEIbHYIO
JeSITEIIbHOCTh, OMpefeNsas e€ IeNd W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraeMblii aJropuT™M JSHCTBUH TIpH
BBIMIOJTHEHUH Y4YE€OHBIX W HCCIIENOBATENbCKUX 3a]ad, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM IMONMY4YeHHMsS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYCCKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEILHOCTH HA OCHOBE CaMOaHaIn3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHUS Kypca «OpraHuueckas XUMUS»
OTPAKAKOT:

c(hOPpMUPOBAHHOCTh  TMPEJCTABICHUH O XUMHUYECKOH  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU



npupoasl, B  (QPOPMUPOBAHUU MBIUUICHHS U  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pelIEHUs TPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIIMe TMOHATUS (XMMUYECKUH DJIEMEHT, aToM, JJIEKTpPOHHas
000J10YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (popmyna (pa3BEpHyTass W COKpAIIEHHAS), MOJb, MOJSpHAs
Macca, MOJISPHBIM 00BEM, YIJIEPOMHBIN CKENeT, (DYHKIIMOHAJIBbHAS TPYIINA,
paauKai, U30MEPUs, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YTII€BOAOPO/IbI,
KHUCJIOPOJ U a30TCOJAEpkKAUIUE COCAMHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannueckux BemlecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKUW S3bIK XWMHUHW;, MHPOBO33PEHUYECKHE 3HAHWS,
JeXaluue B OCHOBE NOHUMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBaX, COCTaBe, IMOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BaXXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JECATETBHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMHOJb30BATh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCaHUM COCTABA, CTPOCHUS U MPEBPALLICHUN OPTraHUYECKUX COCIUHEHHI;

c(hOpMUPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIS
COCTAaBJICHHSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn OpraHMYECKHX BEMIECTB W yPaBHEHUN XUMHUYECKUX PEAKIUH,
W3TrOTaBJIMBAaTh MOJIEIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WUIFOCTPALUHA X
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIIMBATh MPUHAMICKHOCTh H3YYCHHBIX
OPTaHWYECKHUX BEHIECTB [0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COeQUHEHUN (YIJIeBOJOPOIbl, KHUCIOPOA U a30TcojiepiKalline
COCIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucrematudeckorr HomeHkiarype (IUPAC), a Takke NPUBOJIUTH TPUBUAIIBHBIC
Ha3BaHMS OTACJBbHBIX OPraHMYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, alleTHUJICH,
ATWJICHTJINKONb, THIECPUH, (eHoN, (HOopManbAeTh, aleTalbIerua, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIESMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTh yMEHUS ONPEICIATh BHUILI XUMHUYECKOW CBS3U B
OPraHUYECKUX COEAUHEHUSX (OAUHAPHBIE U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJIOKEHUSI TEOPUU CTPOECHUS
opranuyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ yYMEHHH  XapaKTepuU30BaTh  COCTaB, CTPOECHUE,
bu3nYecKue M XWMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, STWJIEH, MPOIMMIEH, alleTHJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30Jl, METAHOJ, STAHOJ, STUJICHIJHUKOJIb,
rmnepuH, GEeHo, aleTanbAeTH]l, MypaBbUHAsI W YKCYyCHAs KUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCJIOTa), HILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJy HUMH YPaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUN C
UCITIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTJI€BOJAOPOIHOTO
Ceipbst (HedTh, TPUPOIHBIN Ta3, Yrojib), CHOCOOBI WX TEPepadOTKu U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB MEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJIUTH BBIUUCIEHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WMJIM MPOAYKTA
peakiMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKITNH);

c(hOpMUPOBAHHOCTh yMEHHUH BJIANE€Th CHUCTEMON 3HaHUNA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XUMHHU MPU U3yUYEHHUH BEIECTB U
XUMUYECKUX ABJICHUN (HaO0IeHne, U3MEpPEHUE, SKCIEPUMEHT, MOJIETTUPOBAHUE),
WCIIOJIP30BAaTh CUCTEMHBIE XWMHYECKHE 3HAHUSA ISl TPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIOAATH MTPaBUiIa MOJb30BAHUS XUMUYECKON
NOCYJI0M ¥ J1abopaTOpHBIM O0OPYJOBAaHMEM, a TakKe MpaBuia OOpalleHus ¢
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIIUSMH TIO BBITOJTHEHHIO JT1a00pPaTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN TUJIAHUPOBATH U  BBINOJHATH XUMHYECKUUN
AKCIIEPUMEHT (IIPEeBPAILIEHUS] OPTAaHUUYECKUX BEIIECTB MPU HArPEeBaHUU, MOJTyUYECHUE
TWJIEHA M M3YyYEHHE €ro CBOMCTB, KAaueCTBEHHbIE PEaKUUU OPraHUuYeCKHUX
BCIIECTB, JCHATypalusi OCJIKOB NMPU HArpEeBaHWH, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE30MacHOCTH TMpU OOpalEHUH C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBAaHUEM, INIPEACTABIATh PE3YIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHI COOTBETCTBYIOIIMX
peaknuii 1 GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XHMHYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpelCcTBa MacCOBOM
uHopmaruu, UHTepHeT u a1pyrux);



c(hOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEILHOCTH B IENSIX
COXpPAaHEHUSI CBOETO 3J0POBbS M OKPYXKAKOLIEH IMPUPOAHON Cpeabl, OCO3HABATH
OINaCHOCTh BO3JCHUCTBUS HA YKUBBIE OPTraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokaszatens [IJIK, moscHsaTh Ha mpuMmepax CcrmocoOb!
YMEHBIICHUSI W MPEJOTBPALIEHUS HX BPEIHOrO BO3JACHUCTBUS HA OPraHU3M
YEJIOBEKA;

JUIsi 00YyJaronuXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB W
XAMHWYECKUX SIBIICHUN;

JUISL  CIENbIX M CHA0OBUASIIUX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpainsa aisg 3anucu XuMHYeCKUuX

bopmyi.
11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmass u HeopraHUYecKas
XUMHUS» OTPaKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHYECKOHM COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XMMHUU B T[O3HAHWUU SIBJICHUU
npupoasl, B  (POPMUPOBAHWUU MBINUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIMMOM ISl PEIIEHUS MPAKTUIECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IPUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKHMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMUYECKUA SJIEMEHT, aToM, M30ToM, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XUMUUYECKAs CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJUINYECKas, BOJIOPOIHAS ), KpUCTAJUIMYECKAs PEIIETKa,
TANBl ~XUMHUYECKHX  PEAKLIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAS JIUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUYECKOW peakiMi, XUMHUYECKOE€ pPaBHOBECHE); TEOPUH U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKOU AWCCOLUMALNM, nepuoanueckud 3akoH [. M. Menpneneesa,
3aKOH COXPAaHEHHSI MAaCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUMN SI3bIK XUMHH,
MHPOBO33PEHYECKNE 3HAHUS, JICKAINIME B OCHOBE IMOHMMAHHMS NPUYUHHOCTH U
CHUCTEMHOCTH XMMHYECKHX SIBJICHUH, (haKTOJIOTHUYECKHE CBEJEHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM HMCIOJIb30BAHUM BOXKHEHIITNX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIILHOCTH YEIIOBEKA,



c(hOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIE MPHU3HAKU TOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCaHUH HEOPTaHUYECKUX BELIECTB U MX MPEBPAILCHHUII;

c(OpMHUPOBAHHOCTh YMEHHI HCIHOJB30BaTh XUMUYECKYI0 CHMBOJHKY MJIs
coctaBieHus: (OpMyNl BEIIECTB U ypPaBHEHUH XMMHYECKHUX  PEaKIIH,
cucrteMatuyeckyto HomeHknaatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BeUIECTB (yrapHblid ra3, YrjeKHUCIbIil ras, aMMHak, TaméHas
U3BECTh, HETAalIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHU OIpPENEsATh BaJCHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSX Pa3JIMYHOIO COCTABA, BUJ XHUMHYECKOU
CBs3U (KOBaJIEHTHAsl, MOHHAs, METAJUIMUeCcKasi, BOAOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAJUIMUECKOW PEIMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHas, MOJEKYJsApHasi,
VMOHHAs!, METAJUIMYECKAs), XapaKTep Cpeabl B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
COCTMHECHUU;

c(hOpMUPOBAHHOCTD YMEHHUM YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HUX COCTaBY K OMNpPEACIIEHHOMY Kiaccy/TpyIe
COEIMHEHUM (MPOCThIE BEUIECTBA — METAUIbl U HEMETAIIbI, OKCUbI, OCHOBAHUS,
KHUCTIOTHI, aM()OTEpHBIE TUAPOKCUBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICI MEPUOANUECKOTO 3aKkoHa Jl.
W. MenneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUH XapakTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX »3JIeMeHTOB |4 mnepuogo Ilepuoandeckoil cHCTEMbI
xumudeckux 3nmeMmentoB JI. VM. MennmeneeBa, MCHoONb3ys TMOHATHS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTHUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COCAUHEHMIA
10 nepuoaaM U rpynnam llepuonnueckon cucremMel XMMUYECKUX 3i1eMeHTOB []. .
Menpeneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHAYECKUE CBOMCTBA HEOPraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T'€HETHUYECKOM CBSA3M MEXKIY HEOPraHWYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIN;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIIMPOBATH XUMUYECKUE PEAKIUU IO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCJIEHUS 3JIEMEHTOB, 00OpaTUMOCTU
pEeaKlnH, yYaCTUIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTaBIATH YpPaBHEHHUS PEaKUUN pa3IUUHbIX
THUIIOB, TIOJTHBIE M COKPAIEHHBIE YPABHEHHS PEAKIIUl HOHHOTO OOMEHAa, YUYUTHIBAS
YCJOBHS, ITPU KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BELLECTB;

c(OpPMUPOBAHHOCTh ~YMEHHH  pacKpbiBaTh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPEJCTBOM COCTABJIEHUS SJEKTPOHHOrO OallaHca
ATUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peaKuu OT Pa3IMYHBIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMHUUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuumn Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE IMPOIIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHS] CEPHOM KHUCJIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh MPEACTABICHUNH 00 OOIIMX HAYYHBIX MPUHLUIAX H
HKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO MPON3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HMCIOJIb30BAaHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN Ta30B
IpU XMMHYECKUX PEaKIUAX, MAacChl BEIIECTBA WK 00BbEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce MM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKlUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS] MacChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJIOAATH MTPaBUJIa MOJIb30BAHUS XUMUYECKON
nocyAod M JabopaTopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalieHHs ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU MO BBIOJHEHUIO J1a00paTOPHBIX
XUMHUUYECKHUX OMbITOB;

c(hOpMUPOBAHHOCTh YMEHUN TUJIAHUPOBATH U  BBINOJHATH XUMHYECKUUN
HKCIIEPUMEHT (pa3jio’KEeHUE MEePOKCHIA BOAOPOAAa B MPUCYTCTBUM KaTalau3aTopa,
ONpEIEICHUE Cpelbl PACTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMUYECKON peakiuu,
peakiy MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIuu Ha cyib(dar-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1ad IO
TeMaMm «Metaby U «Hemeramib»y) B COOTBETCTBHM C MPaBWIAMH TEXHUKU
Oe3omacHOCTH IpU OOpAIllEHUHU C BEIIECTBAMH U JIa0OpAaTOPHBIM 000pPYI0BaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHYECKOTO J3KCIepuMeHTa B Qopme 3amucu
ypaBHEHUN COOTBETCTBYIOLIUX peaKIUil U (HOpMYIUPOBaTh BBIBOJLI HAa OCHOBE
ATUX PE3YyJIbTATOB,;

c(OpMHUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJTU3UPOBATh XUMHYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpeICcTBa MAacCOBOM
KOMMYHUKaIu, THTEpHET U JpyTuXx);



c(hOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEILHOCTH B IENSIX
COXpPAaHEHUSI CBOETO 3J0POBbS M OKPYKAKOLIEH IMPUPOAHON Cpeabl, OCO3HABATH
ONIACHOCTbH BO3JECHUCTBUS HA KUBBIE OPraHU3Mbl ONIPEACIIEHHBIX BEIECTB, IOHUMAs
cmpicn mokaszarens [IJIK, moscHATh Ha mpumepax crnocoObl YMEHBUICHHS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
NPUMEHATHh 3HaHWS OO0 OCHOBHBIX JIOCTYIHBIX METOAAX IMO3HAHUSA BEUIECTB U
XUMHWYECKHUX SBJICHUM;

JUIS CIETBIX M CIAa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuu JI. bpainsa aisa 3anucu XuMHYeCKUuX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumenoBanue pa3aesioB M TeM (uudpoBbie)
Ne ni/m P Kontponbnbsie IlpakTnyeckue op
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3zgen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XMMHUM
. https://resh.edu.ru/.
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHHS OPTaHUYCCKUX COCTMHEHUH A. 3 http://school-
M. Byrieposa collection.edu.ru/
Hroro no pazneny 3
Paznen 2. YriaeBoaopoanst
2.1 [TpenenbHBIC YIIIEBOAOPOIBI — ATKAHBI 2 https://resh.edu.ru/.
HenpenenrHble JICBOAOPOABI. AJIKCHBI,
2.2 pell o AOPOA 6 1 http://school-
a/KaIUCHBL, IKUHEL collection.edu.ru/
2.3 ApOMaTHYECKUE YTIIEBOAOPOIBI 2 https://resh.edu.ru/.
[TpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB U
2.4 PP 5 e HOPOA 3 1 http://school-
uX nepepadoTka collection.edu.ru/
Hroro no paszneny 13
Paszgen 3. Kucnopoacoaep:kamnue oprannyeckue coeIuHeHust
3.1 Cruptsl. Denon 3 https://resh.edu.ru/.
Anbpaeruabl. KapOOHOBBIE KUCTOTHI.
3.2 AT P 7 1 http://school-

CnoxHbIe 3(OUpbI

collection.edu.ru/




33 YrieBoasl 3 https://resh.edu.ru/.
Hroro no pazneny 13
Pa3nes 4. A3orcoaepskanue opraHu4ecKue coeJHHEeHH
https://resh.edu.ru/.
4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3 http://school-
collection.edu.ru/
Htoro no pasneny 3
Pa3zgen 5. BoicokomoJieKyJISIpHbIE COeIUNHEHUSA
https://resh.edu.ru/.
5.1 [Tnactmaccel. Kaydayku. Boiokna 2 http://school-
collection.edu.ru/
Uroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIie
Ne i/l P Konrpoabnbsie IIpakTuueckue (witpp )
NMPOrpaMMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBbI XUMUH
Crpoenue atoMoB. Ilepuonnueckuii 3akoH https://resh.edu.ru/.
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
snemenToB 1. Y. MenaeneeBa
Ctpoenue BeniectBa. MHOrooopasue
1.2 P B P 4 http://school-
BEILECTB collection.edu.ru/
1.3 XUMHUYECKUE PEaKIInu 6 1 https://resh.edu.ru/.
Uroro no pazneny 13
Pa3nea 2. Heopranuyeckasi Xumust
2.1 Merasmuist 6 1 https://resh.edu.ru/.
2.2 Hewmeranns 9 1 http://school-
collection.edu.ru/
https://resh.edu.ru/.
CBsI3b HEOPTaHUYECKUX M OPTaHUICCKUX
23 P P 2 http://school-
BEILCCTB collection.edu.ru/
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XUMHS U KU3Hb 4 https://resh.edu.ru/.




http://school-
collection.edu.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Hara uudgponbie
Ne ni/m Tema ypoka Koutpoabsnbie IIpakTuyeckue
Bcero u3yuyeHHs1  oOpa3oBaTeJbHbIE
padoThI padoThI
pecypchbl
1 [TpenMeT opraHUYECKON XUMHUH, e€ 1 https://resh.edu.ru/.
' BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopust CTPOCHHUST OPTaHUYECKUX
2 coenuuenuii A. M. bBytieposa, ¢é 1 http://school-
' T ’ collection.edu.ru/
OCHOBHBIE TTOJIOKEHUS
[Ipencrasienue o kaaccuduKanuu https://resh.edu.ru/.
3 OpraHnyecKux BemecTB. HomeHknatypa 1
' (cucremaTuveckas) ¥ TPUBUAIBHBIC
Ha3BaHUS OPraHMYECKUX BEIICCTB
4. CraproBas TMarHOCTHKA http://school-
collection.edu.ru/
s AJIKaHBI: COCTaB U CTPOCHHUE, | https://resh.edu.ru/.
’ TOMOJIOTHYECKHH PN
6 MeraH u 3TaH — npocTenime ) https://resh.edu.ru/.
' NPEJICTABUTENN aJIKaHOB
7. AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 http://school-
collection.edu.ru/
g OTUiEH U NPONUIEH — IpocTeiine ) https://resh.edu.ru/.
' IpENCTABUTENN AKEHOB
9. ol.
[Tpaktrueckas padota Ne 1. «[Tonyuenue 1 1 http:/school-




OTUJICHA U U3YYCHHUC CT'0 CBOICTBY»

collection.edu.ru/

Anxanuensl. Byraguen-1,3 n https://resh.edu.ru/.
10. metunoyranuen-1,3. [lonyuenue
CHHTETHUYECKOTO KayuyKa M PE3UHbI
AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,
11. TOMOJIOTUYECKUH PsAll. ALIETHIIEH — http '//S.C hool-
L collection.edu.ru/
MPOCTEUIIHIA TPECTABUTENb AIKHHOB
1 BbruncieHus Mo ypaBHEHUIO XMMHYCCKON https://resh.edu.ru/.
’ peaKknuu
Apensbl: 6eH3011 U TOJTyoJ. TOKCHYHOCTD
13. P 4 http://school-
apeHoB collection.edu.ru/
14 ['eneTnueckas cBsI3b yIiieBOJOPOIOB, https://resh.edu.ru/.
' MPHUHAIIISKANNX K Pa3IMYHBIM Kaccam
[TpupogHbIE HCTOYHUKH YTICBOIOPOIOB:
. http://school-
15. MPUPOIHBIN ra3 U MOMyTHBIC HE(PTAHBIE .
. collection.edu.ru/
ra3bl, He)Th ¥ MIPOJYKTHI €€ mepepaboTKu
[TpupoaHBIE HCTOYHHUKH YTIICBOAOPOIOB: https://resh.edu.ru/.
16. MIPUPOJIHBIN Ta3 U MOMyTHBIC He(PTIHBIC
ra3bl, He)Th ¥ MPOJYKTHI €€ mepepaboTKu
KonTponbHas pabota mo paszuen
17. v p P pasaey http://school-
«Y TTIEBONIOPOABD collection.edu.ru/
[IpenenpHBIC OTHOATOMHBIC CITUPTHI: https://resh.edu.ru/.
18 METaHOII ¥ 3TaHoJ1. BomopoaHas cBsi3b.
' MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOJb U
TITUICPUH
deHoIT: CTPOCHUE MOJICKYJIbI, (GPU3NICCKHE
19. P yaw, & http://school-

1 XUMHWYECKHUEC CBOﬁCTBa, IMIPUMEHCHUC

collection.edu.ru/




Anpaerunsl: GopManbaeTU U

https://resh.edu.ru/.

20.
arneTanbpaerug. AnueTtod
91 OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE
' KHCIIOTHI: MypaBbUHAS M YKCYCHAsI
- ITpakTuueckas padora Ne 2. «CBoicTBa https://resh.edu.ru/.
' pacTBopa YKCYCHOU KHCIIOTBI»
CreapuHOBas U OJIEMHOBAS KMCIIOTHI, KaK
23. MIPEACTABUTENH BBICIINX KapOOHOBBIX http ‘//S.C hool-
collection.edu.ru/
KHCIIOT
” MBpbLa Kak COJIM BBICIIMX KapOOHOBBIX https://resh.edu.ru/.
' KHCJIOT, UX MOIOILIEE IEHCTBHE
CrnosxHble 3(Upbl KaK MPOU3BOJIHBIE
25. KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX http '//S.C hool-
collection.edu.ru/
3¢upoB
” XKupbl: THIPOIN3, TPUMEHEHHE, https://resh.edu.ru/.
' OMOJIOrHYECKas POJIb KUPOB
VYTeBoabl: COCTaB, KiacCH(PUKAIHSI.
27. Bakneiiue npeacraBuTeNu: TIII0K03a, http ‘//S.C hool-
collection.edu.ru/
¢bpyxTO3a, caxapos3a
)8 Kpaxman u nemuntono3a kak IpupoHbIe https://resh.edu.ru/.
' HOJMMEPBI
KontponbHas paboTa mo pazaeny
http://school-
29. «Kucnopoacoaepxaiye opraHu4ecKue .
collection.edu.ru/
COETUHEHUS»
30. AMUHBI: METHJIAMUH U aHWJINH https://resh.edu.ru/.
AMUHOKHUCIIOTHI KaKk aMQOTepHbIE
31. Qorep http://school-

OPraHN4Y€CKUC COCANHCHUA, UX

collection.edu.ru/




ouosiornueckoe 3HaueHue. [lentrast

3 benku kak npupoHbIe
' BBICOKOMOJICKYJIAPHBIC COCIUHCHU A

https://resh.edu.ru/.

33 ITpomexxyTounas arrecraius. MTorosas
' KOHTpOJIbHAs paboTa

http://school-
collection.edu.ru/

OcCHOBHbBIC TTOHSTHUS XUMUH
BBICOKOMOJICKYJISIPHBIX COCIMHEHUIN
34, OCHOBHBIE METObI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH.
IInacTmaccel, KaydykH, BOJIOKHA

https://resh.edu.ru/.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KITACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
XUMUYECKUN 3JIEMEHT. ATOM.
DJeKTpOHHAs KOH(UTYpaIns aTOMOB. https://resh.edu.ru/.
Ilepuoauueckuii 3akoH u [leproanyeckas
1 p p W 1 http://school-
cucTeMa XMMu4eckux snementoB /1. U. collection.edu.ru/
MeneneeBa, UX CBsI3b C COBPEMEHHOMN
TEOpPUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH NU3MEHEHHSI CBOWCTB https://resh.edu.ru/.
XUMUYECKUX AJIIEMEHTOB U UX
) COEIMHEHUH MO IrPpyIIaM U MEePUOIaM. 1
3HaveHHEe MePUOANIECKOr0 3aKOHA U
CHUCTEMBI XUMUUECKUX 3yieMeHTOB J[. 1.
MeHneneeBa B pa3BUTHH HAYKH
Crpoenue BelecTBa. XMMHUUECKasi CBS3b,
3 e€ BUJIBI; MEXaHU3MBI 00pa30BaHUS 1 http '//S.C hool-
. collection.edu.ru/
KOBAJICHTHOM CBsA3U. BojopoiHast cBs3b
4 Bxonnas koHTpOJIbHAS paboTa 1 1 https://resh.edu.ru/.
BasieHTHOCTB. DIIEKTPOOTPULIATENHHOCTb.
http://school-
Crenens okucienus. Bemectpa :
5 1 collection.edu.ru/
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS
[TonsiTHE O AUCIIEPCHBIX CUCTEMAX. https://resh.edu.ru/.
6 HcrrHHbBIE U KOJUIOUIHBIE PACTBOPBL. 1
MaccoBas 10151 BEIIECTBA B PACTBOPE




Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTMHEHUI.
['eHeTnyecKast CBA3b HEOPTaHUIECKUX
BEILIECTB, PA3INYHBIX KJIACCOB

https://resh.edu.ru/.

Knaccudukanuss XMMHUYeCKHX PEeaKIIHii B

HEOPraHWYECKON U OPraHUYECKON XUMUHU.

3aKOH COXpaHEHHsI MacChl BEILIECTB;
3aKOH COXPaHEHUsI U IPEBPAICHUS
SHEPTUU MPU XUMUYECKUX PEaAKLUIX

http://school-
collection.edu.ru/

Ckopoctb peakiuu. OOpaTumbie
peakuuu. XuUMUYECKOE paBHOBECUE

https://resh.edu.ru/.

10

[Tpaktuueckas padota Ne 1. «Bnustaue
pa3uyHbIX (PAKTOPOB HA CKOPOCTH
XAMHYECKOU PEaKUm»

https://resh.edu.ru/.

11

DNEKTPOIUTHYECKAs TUCCOLHAIIHUS.
[Tonsitue o BomopoaHOoM nokasarene (pH)
pactBopa. Peakiiuu noHHoro oomeHa.
I'maponu3s opraHnyeckux u
HEOPraHMYECKUX BEIIECTB

http://school-
collection.edu.ru/

12

OKHUCIUTEIEHO-BOCCTAHOBUTEIIEHBIC
peaxiun. [ToHsTHE 00 AIIEKTpOIH3E
pacIjiaBoB U pacCTBOPOB COJICH

https://resh.edu.ru/.

13

KonTtponsHast pabota no pazaeny
((TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHHN»

http://school-
collection.edu.ru/

14

Meramisl, UX MOJ0KESHUE B
[lepuoanueckoil cucteMe XMMUYECKUX
anemenToB JI. . MeneneeBa u
0COOCHHOCTH CTpOCHHUS aToMOB. O01IHe

https://resh.edu.ru/.




duznYeCcCKre CBOMCTBA METAIIIOB

15 CriaBbl METAIIOB. DJIEKTPOXUMHYECKUHT https://resh.edu.ru/.
PAI HAIPSKEHUA METAJIOB
XUMHYECKUE CBOMCTBA BaXKHEUIIINX
16 METaJUIOB (HATPHUH, KaTui, KaJabIUui, http ://S.C hool-
. 9 . collection.edu.ru/
MarHui, AJTFOMUHHI ) U UX COCTMHECHUI
17 XMMHYECKHE CBOWCTBA XpOMa, MEU U UX https://resh.edu.ru/.
COCTMHEHUN
13 Xumudaeckue stoﬁCTBa IIMHKA, JKeJie3a U http://school-
UX COCIMHCHUH collection.edu.ru/
[Mpaktuueckas padora Ne 2. "Pemienue https://resh.edu.ru/.
19 JKCIEPUMEHTAIBHBIX 33Ja4 110 TEME
«Metamb»"
Hewmeranibl, ux nosioxxeHue B https://resh.edu.ru/.
20 [Teproauieckoi cUCTEME XUMUYECKHIX
anemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB
®u3nyeCcKue CBOMCTBA HEMETAILIOB.
21 AJIOTPOIHS. HEMETAILIOB (Ha IIPUMEPE http://school-
collection.edu.ru/
KHUCIIOpoJ1a, cephl, hocdopa u yriaeposaa)
” XUMHYECKUE CBOICTBA T'aJIOTEHOB, CEPHI https://resh.edu.ru/.
U UX COCTUHEHUN
” XuMU4ecKue clsoﬁCTBa azota, pocodpa u http:/school-
UX COCMHEHUI collection.edu.ru/
24 XVMHYECKUE CBOWCTBA yTIIepo/a, https://resh.edu.ru/.
KPEMHHUS ¥ UX COCTUHCHHIMA
25 [IpumeHeHne BaKHEUIINX HEMETAIIIIOB U

http://school-




UX COCOUHEHUN

collection.edu.ru/

O00011IeHYE U CUCTEMATU3AIMS] 3HAHU https://resh.edu.ru/.

26 no teme «Hemerauibly. Beraucienus no
YpaBHEHHSIM XUMHUYCCKUX PEaKIUil 1
TEPMOXUMHUYECKHUE PACUETHI
[TpakTudeckas padorta Ne 3. «Pemenue https://resh.edu.ru/.

27 AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Hemeramisr"y»

73 KonTtponsHas pabora mo Temam http:/school-
«Metamisi» nu «HemeTtamibny collection.edu.ru/
Heopranwndeckue u opraHndecKkue https://resh.edu.ru/.

29 kuciotsl. Heopranuueckue u
OpraHHYECKHUE OCHOBAHUS
AmdoTepHbIe HEOPraHUYEeCKHUE U
OPraHUYECKHE COEAUHEHMUS. http ://S.C hool-

30 collection.edu.ru/
['eneTHueckas CBSI3b HEOPraHUIECKHUX H
OpPTraHUYECKUX BEIECTB
Poutb xumum B obecrieueHun https://resh.edu.ru/.

31 3KOJIOTUYECKOM, SJHEPreTUIECKON 1
MUIIEBOI OE30MTaCHOCTH, Pa3BUTHU
METUTITUHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX

32 MPUHIIMIAX TPOMBIILICHHOTO OJTYYEHUS http ://S.C hool-

N collection.edu.ru/
BOKHEHIIIMX BEIECTB

1 [Ipomexyrounas arrecranus. Mrorosas https://resh.edu.ru/.
KOHTpOJIbHAs padoTa.

34 YenoBek B MUpE BEIIECTB M MAaTEPHAIIOB http://school-

XuUMUS U 300pOBbE YEIOBEKA

collection.edu.ru/




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME
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8.

9.

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

1. [Na6puensa O.C., OctpoymoB WN.I'., CnaaxoB C.A. Xumus. 10 kmnacc.
ba3oBerit ypoBeHns: yueb. mis obmeobpaszosar. opranuzanuii / O.C. ["abpuens.
M.: IIpoceemienue, 2021

2. I'aopuenssu O.C., OctpoymoB W.I'., CmagkoB C.A. Xumusa. 11 xnacc.
ba3oBeiil ypoBeHs: yueb. mist obmeoOpasosar. opranuzammii / O.C. ['abpuensH. —
M.: ITpocsemienue, 2021

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. Xwumus 11 xnacc: Hactonpnas kuura yuurens / O.C. ['abpuensn, W.T.
OctpoymoB. -3 u3n., nepepad.- M.: Jlpoda, 2007.

2. Ta6puensn O.C. Xumus. 11 knacc. ba3osblit ypoBens. Pabouas tetpaap k
yueonuky O.C.I"'abpuensna. — M.: [Ipoda, 2014. — 144 ¢

. T'abpuensu, O.C. 3amaun nmo xumuu U crnocoObl ux pemenus. 10-11 kn./ O.C.

[Nabpuensn. — M.: llpoda, 2011. — 189 c.;
INabpuensn, O.C. Xumus. 10 kmacc: KoHTponbHBIE M TPOBEpPOUYHBIE PabOTHI K
yueonuky O.C. TI'abpuensna «Xumus. 10 kmacc. bazowiii ypoenb» /  O.C.
["abpuenss. — M.: [Ipoda, 2019. — 253 c.;

. Pg6os, M.A., Hesckas E.IO. Tectel mo xumun: 10 xknacc / M.A. Pga6os. — M.:

Ox3amen, 2021. — 158 c.;

[Na6puensu O.C., CnagkoB C.A. Xumus. 10 knacc. Metonndyeckoe mocooue.
bazossiit ypoBens. — M.: [lpoda, 2021. — 192 c.

[Na6puensu O.C., Octpoymos U.I'., OctpoymoBa E.E. Oprannueckast xumusi B
TecTax, 3ajadax, ynpaxaenusx. 10 kmacc. — M.: Jlpoda, 2016. — 400 c.
[Mabpuensn O.C., OctpoymoB WN.I'., CnaakoB C.A. Kuaura nis yautens. 10 kiacc.
bazoBeiit ypoenb. — M.: JIpoda, 2012. — 160 c.

["abpuensn O.C., bepe3kun I1.H. u ap. KonTpoasHbie u mpoBepouHbie padoThl. 10
kiacc. bazoBslit ypoBenb. — M.: lIpoda, 2011. — 256 c.

10.I'abpuensu O. C., Batinuna JI. I1. XuMmuueckuii skcnepuMeHT B mikoste. 10 kimace. —

M.: Hpoda, 2005. — 208 c.

11.CaBunkuna E.B.EI'D 2017 Xumus B Tabnunax u cxemax 10-11 k., ACT, 2016

12. Xumus. 11 knacc: KontponsHbie 1 poBepouHble padboThl K yueoHuky O.C.
[abpuensna «Xumus-10»/ O.C. I'abpuensn, [1.H. bepeskun, A.A. YiakoBa — M.:
Hpoda, 2006.

13. COopHHK 337a4 ¥ yIpaKHEHUH 110 XUMUU AJis1 cpeaHeit mkomnsl./ .I.
Xomuenko.- M.: OO0 «M3nmarenscTBo HOBast BoHay, 2004.



N —

25.
26.
27.

14. Xomuenko, N.I'. COopHUK 3a1a4 U ynpaxHeHU it cpenneit mkonsl / W.T.
Xomuenko. — M.: OO0 «M3nareabsctBo «HoBasg Bomanay, 2014. — 214 c.

15. Tabpuensn, O.C. 3agaun 1o XMMUU U cIOcoObI ux pemrenus. 10 — 11 k. /
O.C. I'abpuensu — M.: [Ipoda, 2020. — 189 c.;

16. T'abpuensn, O.C. Xumus. 11 kmacc: KOHTPOJIbHBIE U POBEPOUYHBIE paOOTHI K
yueOHuky O.C. I'abpuensina «Xumus. 11 knacce. bazossiit ypoeus» / O.C.
INa6puensa — M.: Jlpoda, 2020. — 176 c.;

17. Psabos, M.A. Tectsl no xumuu. 11 xiracc /M.A. Ps6oB — M.: 3gaTenbcTBO
«Dx3amen», 2011. — 126 c.

18. Tpoery6osa, H.I1. KoaTponsHO-u3mMepuTensubie MaTepraibl. Xumus: 11
kiacc / H.II. Tpoery6ora. — M.: BAKO, 2011. - 112 ¢,

HUAUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickast anekTpoHHas mKoa:
URL:https://resh.edu.ru/.

http://school-collection.edu.ru/
http://interneturok.ru

http://www.1september.ru

[aseTa «XuMus» 1 canTt ang y4uTens «A nay Ha YpoK XMMUmNy

EcTectBeHHO-Hay4YHble akcnepumMeHTbl: xumuns. Konnekumsa Poccuinckoro obLleobpasoBaTesibHOro
noprana

AIIXUMUK: canTt J1.KO. AnnkbGepoBoi

Bcepoccurickas onuMmnmaga LWKOSIbHUKOB MO XUMUK

OpraHunyeckas XMMus: 9NeKTPOHHbIN Y4eOHUK AN cpeaHEN LLKObI

OCHOBbI XUMUW: 9JTIEKTPOHHbIN Y4EOHUK

OTKpbITbIN Konnemk: Xumus

OucTaHuMoHHasa onuMnuaza no XMMumn: TerieKOMMYHUKALIMOHHBLIN 00pa3oBaTebHbI NPOEKT
OnCTaHUMOHHbIE 9BPUCTUYECKNE ONUMNUAaObI MO XUMUK

. 3aHumaTenbHas XumMus

. /3 onblTa pabotbl yyurtens xumumn: cant H.1KO. CbicmaHoBoOM

. Knaccudumkaums XuMmmnyeckmux peakLunm

. KoHTpeH — Xumunsa ans Bcex: y4eOHO-MHDOPMAaLIMOHHbIV CanT

. Martepuanbl kadbegpbl dusnyeckon 1 konnonaHom xummum KOxxkHoro doegepanbHOro YHMBepcmTeTa
. MeToaunyeckoe obbeanHenme yumtenen xummm Cesepo-BocToyHoro okpyra ropoga MockBbl

. HaHoMeTp: HaHOTEXHOJIOrMYeCcKoe CO0bLLECTBO

. OHnanH-cnpaBo4YHUK XumMmnyeckmx anemeHtoB WebElements

. [MonynsipHag bubnmoTeka XMMUYECKNX 31EMEHTOB

. Cant Alhimikov.net: y4ebHble 1 cripaBoOYHbIE MaTepUalbl N0 XUMUK

. Cant Chemworld.Narod.Ru -Mup xumumn

. Cant «BupTyanbHas xmummuyeckas LIKona

. Cant «Mup xumnun»

. XuMuK.py: cant o xmumumn

. Xumunyeckas ctpaHunyka Apocnasckoro LleHTpa TenekoMMyHUKaLU 1 MHOPMALIMOHHbIX CUCTEM B

obpasoBaHumn
Xumunyeckuit noptan ChemPort.Ru

Xumundeckun cepsep HimHelp.ru: y4ebHble 1 crnpaBoYHble MaTepuansl
Xumus: Matepuansl «Bukmneaum» — cBo00O0AHOW SHUMKIIoONeaAnmn




28.
29.
30.
31.
32.
33.
34.

XuUMUs 1 Kn3Hb — XXI BEK: HAYYHO-MONYNAPHbIN XKYPHaN

X1Mo3a: coobLIECTBO yYMTENEN XMMUM Ha nopTane «CeTb TBOPYECKUX YYUTENEN»
LLikonbHUKaM 0 XMMWKU: CanT xummdeckoro dpakynbteta Antl Y

ONEeKTPOHHAsa BUONMoTeKa NO XUMUU N TEXHUKE

AnekTpoHHas bubnuorteka y4ebHbIX MaTepumanos Mo xmmum Ha noptane Chemnet
AneMeHTbl Xu3Hu: cant yumntensa xummmn M.B. ConoBbeBo

SHuuknoneans «lpupoaa Hayku» : XUMus
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