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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YypPOBHE CpPEIHETO O0OIIero o0pa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepainuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMbl CpeHero ooOIero oOpa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYIApPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yueOHoro mpeamera «XUMHsD» B 0Opa3oBaTeNbHBIX Opranu3zanusx Poccuiickoii
denepany, peanu3yOIMUX OCHOBHBIE 00pa3oBaTENbHBIE MPOrPAMMBI, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUS BOcnHUTaHUs B Poccuiickoit
deneparun Ha niepuoy; 10 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/J0B K pa3pabOTKe MporpamMMmbl MO XUMHUHU, K OIPEAEIICHUIO
oO1ieil cTpareruu 00y4eHHsl, BOCIUTAHUSA U Pa3BUTHUS 00yYaIOIIUXCS CPEACTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyaibHbie TnosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
collepXaHusl, Pe3yJbTaTOB OO0ydYyeHHUs M TpeOOBaHUN K YPOBHIO MMOATOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeIbHON  OpraHU3aIlui, SBISETCI HEOTHEMJIEMOM YacThl0 WX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peaM3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHMs. OTH ILIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUSI U 001EH KYIbTYPHI
YEeJIOBEeKa, a TaKXe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pPOBBI0 M TpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
00yJaroIMXCcsi Ha YPOBHE CPEIHEro O0IIero o0pa3oBaHusl Cpe/ICTBAMU Y4EOHOTO
npeaMeTra «XHUMHS», COIEpPKAHUE M TOCTPOEHHE KOTOPOTO OIpPEIEIECHbl B
mporpaMme MO0 XHMHUHM C YYETOM ChenupuKd HAyKH XUMHH, €€ 3HAYCHHUS B
MO3HAHWU TPUPOJBI U B MaTepUalbHOW >KM3HU OOLIECTBA, a TaKXKe C Y4ETOM
o0lmuMX 1ened W NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHCTEMBI cpeaiHero obIero oopazoBanus B Poccuiickori denepanum.

XuMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyIk0 pojb B
COBPEMEHHOW IUBUJIM3AIMU, B CO3aHUMA HOBOM 0a3bl MaTepUANbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PAILIMOHATBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME LIEJOCTHOIO MPEJICTABICHU 00 OKpY)KaloleM MHUpPE KaK O €IUHCTBE
IPUPOJIbI U YEJOBEKa, KOTopoe (popMmHpyeTcs B XMMUU Ha OCHOBE MOHHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MMPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEILIECTB, X CBOMCTBAMH U BO3MOKHBIMHU 00J1aCTAMU MTPUMEHEHHUS.

TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa U SKM3HU KaxJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMH HallpaBJieHa HA pELICHUe
rI00ANBHBIX MPOOJIEM YCTOMYMBOIO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTUYECKONW O€30MaCHOCTH M OXPaHbI 3/I0POBbS.

B cooTrBercTBUM C OOIIMMU MHENSIMH U NPUHIUIAMU CPETHEro OOIIEero
oOpasoBanus cozepxkanue npeamera «Xumus» (10-11 kmaccrl, 6a30BbI YPOBEHb
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYyMa, MPOJOJKEHUS
00pa3oBaHMs B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocTaBngomyMu  TpeaMeTa  «XUMHUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas ¥ HeOpraHMYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUN MO0 HEOPTaHWYECKOM XUMHH (C BKIFOYEHUEM 3HAHWU U3 OOl XUMHUH) U
OpraHn4yeckor xumMuv. OOpMUPOBAHME JAHHOM CHUCTEMbl 3HAHUW NPU HU3YYCHUU
npeaMera o0ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPHUI XUMHUH.

CrpykTypa coaepxkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUus» cPOopMHUpOBaHAa B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHUI0 Yy4YeOHOro warepuana u 0OyCJIOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHSI OPTaHUYECKUX
COCAMHEHHI, a TakK€ Ha YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
OpeJCcTaBiIeHU O cTpoeHuu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJIOTHYECKU
AKTUBHBIX COCIUWHEHMU. B Kypce OpraHnYecKoM XUMHM IIOJy4YarOT pPa3BUTHE
copMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 00pa30oBaHUs MMEPBOHAYAIILHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUUECKON PEAKLIVH.

[Ton HOBBIM yriaoM 3peHHs B mpeaMmeTe «XuMus» 0a30BOTO YPOBHSA
paccMaTpuBaeTCs M3yYCHHbIH HAa YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan H (PaKTOJIOTMYECKUE CBEIEHUS O BellecTBaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMHSD»  00yYaromMMcsl TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJIOTMUECKUX TO3HIIHM,
riy0ke TOHATh HMCTOPUYECKOE W3MEHEHHE (YHKIUI STOro 3akoHa — OT
00001I1aro1IeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHW O BaKHEWITMX BEIIECTBAX, X COCTaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUH, a TaKXKE O XUMUYECKUX PEAKIHsIX, UX CYINTHOCTU U
3aKOHOMEpPHOCTSIX IpoTeKaHus jomnosHsercss B Kypcax 10 m 11 kiaccos
AJIEMEHTAMHU COJCpXKaHHsS, HMEIOIUMHU KYJIbTYPOJOTUYECKUN U TPUKIATHON
XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TIOHMMAaHHUIO B3aMMOCBS3M XUMHUHU C
IPYTMMU HayKaMH, PacKpbIBalOT €€ POJib B IIO3HABATEIBHOM U MPAKTUUYECKOU
JESITEIIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAKCHHS K MPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TTOMOTaIOT
BBIIIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh WH(MOPMALUIO U
OPUMEHATh €€ I TONOJHEHWS 3HAHWH, peIIeHUs WHTEJUICKTYalIbHBIX U
HKCIIEPUMEHTAJIbHBIX MCCIEA0BAaTENbCKUX 3a/1ad. B 1enom coxepikanue yueOHOTO
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3Y4YEHHS OpPUEHTUPOBAHO  Ha
dopMupoBaHrEe y OOYyYaroIIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMAaHUS
dunocopckux wued, TaKMX Kak: MaTepUalbHOE EIMHCTBO HEOPTaHHMYECKOTO M
OpPTraHWYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM W
CTPOCHHEM, I[I03HABAEMOCTh MPHUPOAHBIX SBJIEHUN MyTEM SKCIEpUMEHTa U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUU SKOJOTHYECKUX MpodieM, a
TakKe MpobIeM cOepekeHUsT IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmnane pemeHus 3amad  BOCHUTAHMS, pPa3BUTUS U COLUANIM3AIMH
OOy4aroluxcss MPUHATBIE MPOTPaAaMMON IO XUMHH MOJAXOABl K OINpPEAeTICHUIO
COJEp)KaHUsI M TIOCTPOCHHUS TMpeAMeTa NpeIyCMaTpUBalOT (OPMHUPOBAHUE
YHHUBEPCAJIbHBIX Y4eOHBIX JCHCTBHIA, HWMEIONMX 0a30BO€ 3HAYCHHE IS
pa3IMYHBIX BHJIOB JESATEIBHOCTH: pELIeHUs mpolbiieM, IMOHWCKa, aHalu3a H
00paboTku nH(pOpMaIU, HEOOXOAUMBIX JJISi IPUOOPETEHHUS OMbITA MTPAKTUUYECKON
U HCCJEIOBATEeNIbCKON NEeATENbHOCTH, 3aHUMAIOUIe Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mpakTtuke mpernomaBaHWs XMMHUM KaKk Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHms, TaK U Ha YPOBHE CPEIHETO 0011Ier0 00pa30BaHus, MPU ONPEACIICHUN
COJIepKaTeIbHON XapaKTEPUCTUKU LeJed HU3yYeHUs NpeaMeTa HallpaBICHUEM
MIEPBOCTENIEHHONW 3HAYMMOCTH TPATUIIMOHHO MPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOH HAyKH KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKON
JIESITEIIbHOCTH YeJOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyIbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K OIPEACICHUIO LENIeU U3ydeHUs
peaMeTa SABJISIETCS BIOJIHE ONPAB/IAHHBIM.

CornacHO JaHHOM TOYKE 3pPEHHUSI TJIABHBIMU LEJISIMH HM3Yy4YEHUS MpelIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUW KAk BaKHEHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOECHHUE fA3bIKa HAYKH, YCBOECHUE WU IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHue U pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHUM OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUH,
MMEIOIIMX MECTO B MIPUPO/JIC, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHHH U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBACHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301acHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atuMm, conepxarenbHasl XapaKTEpUCTUKA 1Eel U 3a/1a4 U3y4YeHUs
npeaMera B IporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMU B CUCTEME CpenHero ooliero oopazoanusi. CerogaHs B
OpernojlaBaHu  XUMHUM B OOJIbIIEH  CTEMEeHH OTHAETCA  MPEANOYTEeHUE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsl OOy4YeHHUs, OpPUEHTHUPOBAHHOM Ha
MOJIFOTOBKY BBIITYCKHUKA 00I1€00pa30BaTEbHON OpraHMu3aliy, BIAJCIOIIET0 HE
HA0OpOM 3HaHWU, a (YHKIUOHATHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHHSIMU aKTHUBHOTO TOJIYYEHHs 3HAHUW U MPUMEHEHUS WX B PEAJIbHOM >KU3HH
JUISL PEIIEHUS TPAKTUYECKHUX 3a7a4.

B cBsa3u ¢ 3TUM npu M3ydeHUM MpeaMeTra «XUMHUsS JTOMHHUPYIOIIEe
3Ha4YeHHEe MPUOOPETAI0T TaKKe LENU U 3aauu, KakK:

amanTamnys 0O0y4aromuXCsl K YCIOBHUSAM TWHAMHYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHUE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopmupoBaHue y OOyYarolUMXCsi  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMITETEHIIUI), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE [JISi Pa3IUYHBIX BHJIOB
NEeATEIbHOCTH: pEelIeHUs MpobJieM, MoucKa, aHajau3a U 00paboTku MHGOpMAIIHH,
HEOOXOJMMBIX [JIsi TPUOOPETEHUs OIbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe JJIsI OLEHKU C TMO3UIUN



DKOJIOTUYECKON O€30MMacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPTraHU3M YE€JIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKHX
CITIOCOOHOCTEHN 00YyUaOIMMXCsI: CIIOCOOHOCTH CAMOCTOSTENILHO MPUOOPETaTh HOBBIC
3HAHUS 110 XMMUU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIB30BAThH
COBpeMEHHbIC MH(OPMAIIMOHHBIE TEXHOJIOTHH JJII TIOWCKAa U aHayn3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUK XUMHUYECKOTO COJICPKAHUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILJIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YACTHOCTH, MPU IUIAHUPOBAHUM W TPOBEACHUH XUMHUYECKOTO
AKCIEPUMEHTA;

BOCMIUTAaHWE Yy OOydJarommxcss YOSKIEHHOCTH B TYMaHUCTUYECKOU
HAIPaBJICHHOCTH XHMHUH, €€ BaXXHOM POJM B PEHICHUM IIOOANbHBIX MPOOJieM
palMOHAIBHOTO MPUPOIOINOIB30BAHUS, MTOMOJHEHUS YHEPIeTHUECKUX PECYPCOB U
COXPaHEHHUsI TMPUPOJHOTO PABHOBECHS, OCO3HAHUSA HEOOXOIUMOCTH OepekKHOTo
OTHOIIEHUS K TPHUPOJE M CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHUS OIbITa
WCIIOJIb30BAHUSL TIONYYEHHBIX 3HAHWM IS TPUHATUS TPAMOTHBIX PEIICHHA B
CUTYaIIHsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yuebHOM miiaHe cpeaHero oOmiero oOpa3oBaHUS MPEAMET «XHUMHU»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMETHON ob6sacTu «EcTecTBeHHO-HAYYHbBIE
IPEIMETBD.

OO111e€ YMCI0 YacoB, OTBEAEHHBIX ISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooOmiero odpasoBanus, cocrariseT 68 yacoB: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJEPKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEpHAIOB. Te€opus CTPOEHUS] OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)keHHI. CTpyKTYpHBIE (hOPMYJIIBI
OpPraHMYECKHUX BelIeCTB. [ oOMoJyorusi, wu30Mepus. XUMHUYECKas CBS3b B
OPraHMYECKUX COEAMHEHUSX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpencraBnenne o kinaccupUKAIMM OPTaHUYECKHX BemecTB. HomeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) M TpUBHAIbHBbIC Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OPraHMYeCKUX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OPTraHWYECKUX BEIIECTB, HAOIIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIEHUIO OPTaHUYECKNX BEIIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psaa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXJECHHWE B MPUPOJE, TOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psiji. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENIN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTallid, OKHUCJICHUS U
MOJIMMEPHU3AIINH ), TOJTyYEeHUE U MPUMEHEHHE.

Ankaauensl: OyrtagueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psijl. AllETHIICH
— TMPOCTEHIIMIA TpPeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKHue W
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATaLINH,
TOPEHMUS ), MOJyYCHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, uU3NUECKHE W XUMHUYECKHE CBONCTBA
(peakiu rajoreHMpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpPUMEHEHHE. Toyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOdyYeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPHUHAICKAIIUMH K
pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIIEBONOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTalUTU4YeCKuil), mnuposn3. I[IpoayKTs
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCHEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIleHU:
O3HAKOMJIEHHE C 00pa3laMu IUIaCTMAcC, KaydyyKOB W PE3HUHbI, KOJUIEKUIUU
«Hepts» u  «Yromp», MOAENIUPOBAHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Bbluuciaenuss mo ypaBHEHHMIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXO/HBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue opranHnyeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJN: CTPOEHHUE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUu C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpPUMEHEHHE. BoJIOpo/HbIE CBSI3U MEXKIY
MOJIEKyJIaMu cUpTOB. [lelicTBUE MeTaHOJIa U ATaHOJIa HA OPraHK3M YEJIOBEKA.

MHoroaroMHpie  CHUPThL.  ODTUJIEHIJIMKOIb M  I[JIMIEPUH: CTPOCHHUE,
buznueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEWUCTBHE CO IIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHasl peakllds Ha MHOI0aTOMHbIE cnupThl). [lelicTBue Ha
opraHusM yenoBeka. [[pumMmeHeHre riuepruHa u STUICHTJIUKOJIS.

®deHo: CTpOCHHWE MOJEKYJbl, (HU3NYecCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Qenona. [Ilpumenenue genona.

Anpaerunpl U kemouwvl. DopManbIaeruja, aleTalblIeruja: CTPOCHHUE,
bu3nUecKkne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TpeJeNbHbIC KAapOOHOBBIE KHUCIOTH.. MypaBbHHAS W
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUYECKHEe U XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanum), nojJyuyeHue U NpUMEHEHHUE.
CreapuHOBasi M OJICMHOBAsT KHUCIOTHI KaK MPEJACTABUTENM BBICIIMNX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIITUX KapOOHOBBIX KHCIIOT, X MOIOIIEE JICHUCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ilpumenenue xxupoB. buonoruueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBoAoB  (MOHO-, JU- H
nosmcaxapuabl). [ r0k03a — mpocTelmii MOHOCaxapHl: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aMMOJACHCTBHE C
ruapokcugom Menu(Il), oxkucieHue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTte3. pyKTo3a KAk H30MEP IITIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia U
nenono3bl. du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUS BEIECTB W HUX MpEBpaIleHU:
IpoBeJcHNE, HAOJIOJEHNE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCUCTBUE TJIMIIEPUHA C
rugapokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmanaa C HOIOM),
IPOBEJICHUE NMPAKTUYECKON pabOThI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluucinenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKI[MU MO HW3BECTHBIM Macce,
00BEMY, KOITMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue opraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpumMmepe rmmiuHa). buonornueckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. llepBuuHasi,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeIKOoB. XUMHUYECKHE CBOMICTBa OENKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
HAOJI0/ICHUE U OMKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: JACHATypalus OeIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUS

OCHOBHBIE TMOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIUMEPHU3aLUU, CPEAHSIS MOJICKYJIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEH AL

DKCHEepUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MpEeBpaIleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU N3yYEHUH OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONIh30BAHME KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TMOHATUN, TaK W TOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE IOHATHSA: SIBJICHUE, HAYYHBIH ()aKkT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJlu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: wmarepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOPHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAaUMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepraibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AIIEMEHTOB MEPBbIX YETHIPEX NEPUOI0B. IINEKTPOHHASI KOHPUTYpAIUs aTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX BJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA U [lepuoanueckoi CUCTEMBI
xuMuueckux aneMeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUSI CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TpyNmnaM U MEpHOJIaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BellecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTauimyeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). BomoponaHas cBsA3b. BaeHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemniectBa  MOJIEKYJSIPHOTO ¥ HEMOJEKYJSPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THMbI KPUCTAUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkiarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKHWX BELIECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIaccaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XWMHHU. 3aKOH COXPAHEHHsSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHHS YIHEPTUH MPU XUMHUYECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIE
peakuuu. XuMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIe U cliadbie d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIHBIE PEAKIUU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux snementoB [l. .
MeHneneeBa», U3ydeHHE MOJIECNCH KPUCTAUIMYECKHX PEMIETOK, HAOIIOIeHuE U
OTIMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3IoKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, OMPENEICHUE CPEABI PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCATBHOTO MHAMUKATOpPA, PEAKIUU HOHHOIO OOMEHa),
IIPOBE/ICHUE NIPAKTUYECKON paboThl «BiusHue paznuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XMMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C MCIIOJIb30BAHUEM IOHATHUS «MacCOBas
JTOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilonoxenne HemerauioB B Ilepuoandecko  cucreme
xumuyeckux snemeHToB [[. M. MenzaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpOJa, cephl, pocdopa u yrieposa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajOreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U MX  COCAUHEHHM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprmeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. [lonoxxenne meramnos B Ilepuoandeckon CUCTEME XHMHYECKHX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mue Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUAN Pl HAPSHKEHUN METaJIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHUM, Kaliui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

OOmue cnocoObl moiyuyeHus: MeTawioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX IPEBPAILCHUI:
U3y4YeHUEe KOJUIEKIMU «MeTamuibl U CIUIaBbl», OOpa3loB HEMETAIOB, PEIICHUE
DKCIIEPUMEHTAJIBLHBIX 3a7a4, HAONIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amayn.

Pacuétel maccel BemecTBa MM 00bEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OHO
U3 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOW, SHEPTETHUECKOW W THINECBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepuasabl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEepHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HKCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0€30MaCHOTO HCIOIh30BaHUS MPEMapaToB OBITOBOW XUMUU
B MIOBCETHEBHOW JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust  MeXnpeAMETHBIX  CBsA3€d TMpPU  HU3YyUYCHUM  OOmer
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyLIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK
OoOIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUNA, SBJISIOIIAXCS
CUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumoTesa, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMs, MNEPUOAUYHOCTh, HAONIIOACHHE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpPraHU3ME.

['eorpadusi: MuHEpaAIBI, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMu4eckasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpHUaJOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30OBOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarmMMHUCI TPOTpaMM CpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHbIM W TpeAMeTHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBISETCS CUCTEMHO-/ICITEIIEHOCTHBIN MOXO.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsI BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIUMUCS POCCUUCKON TPaKJaHCKON HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4KMe MOTUBALIMK K OOYYEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIHUXCS PYKOBOACTBOBATHCS B CBOCH
JESATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEITOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yNdbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» JTOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U UJealaMHd POCCHICKOT0 Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH Y  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIUMH  MpoIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOTO CTAHOBJIEHUS JIUYHOCTU
00yJarommMXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JESTEIHHOCTU
00ydJaronmxcs Mo peajn3aliu IPUHSITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUSl 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX M TMO3HABATENbHBIX 3a71a4, BHIMOIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh WM IPUHUMAThb MOTHUBBI, HAaMEPEHHUs, JOTHKYy U
apryMEHThI IPYIUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMHUU;

YBaO)KEHUsI K MPOIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
IPUMEHEHUS XHMHHU, OCO3HAHMsI TOTO, YTO JOCTUKEHHS HAyKU €CTh pe3ysbTar
JUINTEIBHBIX ~ HAONIONEHUN, KPOMOTIMBBIX OKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHKOB;

UHTEpeCca M I103HABATEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHPOpPMAIMKU O MEPEAOBBIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
U IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3UIMII HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN AITHX
HOCTYIKOB;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEeH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust mpaBuil 0e30mMacHOro OOpallleHHus C BELECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPAaBWJI UHAMBHAYAIbHOTO M  KOJUIEKTHBHOTO
0€301acHOr0 MOBECHUS B CUTYAIUIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM U HENPUATHS BPEAHBIX NMPUBBIYEK (YHNOTpeOIeHUs
aJIKOTr0JIs, HAPKOTHKOB, KYpEHHUS1);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCIIEeI0BaTEIbCKON
NESATEIIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JIPYrMX BHJAX
NESTEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTHUECKUX 3a]ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOodeccuil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS NMPEAMETHBIX 3HAHUU 110 XUMUU;

YBOXEHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOU JAESATEIBHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJbHON TpPaeKTOpUU
oOpa3oBaHus, Oyayuiedl npodeccun M peanu3alM COOCTBEHHBIX JKHU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3EMIIE;

NOHMMAaHHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHON U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUH XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIILHOTO ITPUPOOIIOIb30BaHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3MPOBATH HEOIArONMpPUSTHBIE SKOJIOTHMUYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBPAILATD HUX;

HAJIM4MsI Pa3BUTOrO HKOJIOIMYECKOTO MBILIUICHHMS, SKOJIOTUYECKON KYJIBTYpHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPAaKTHKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJCTaBICHNUs 00 OKPYXalOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOIHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s COBPEMEHHOM
LIUBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTH M BaXXHOM pOJIM B
CO3aHUU HOBOM 0a3bl MaTEpUaIbHON KYJIBTYPbI, PEIICHUHU I100aNbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B Pa3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPyAa W SKOJOTMYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YJEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



MoJlydyaeMble 3HAHUA Ui aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHHUSA JIeJaTh 00OCHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJNyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
pelieHust mpo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHSX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUH N0 XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3luYHbIX cepax mpodheccuoHaTbHON

NESATEIBbHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeaHero o01ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICI0BAaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYISTUBHBIE), o0ecrneunBaroIme dbopmupoBaHue GyHKIIMOHATEHOU
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN O0yUaloIuXCs;
CIIOCOOHOCTH oOy4aromuxcs UCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKAaTUBHBIMH W  PETYyJISTUBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
NeUCTBUSAMMU:

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyaJIH3UpPOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEATh LU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUM;

BEIOMPATh OCHOBAaHWUS W KPUTEPUH s KIacCH(PUKAIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBAaTh MPUYMHHO-CIECJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYKIEHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIBLHBIE TIPEICTABICHUS — XUMHUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmyna, ypaBHECHHUE XUMHYCCKOU
peakMy — TMPU PEIIEHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3a]1ad,
IPUMEHSTh HAa3BaHHbIE MOJENIbHbIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHA.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHX
peakuuii;

bopMyIMpOBaThH 1IEJIM U 3a/1a4U UCCIIET0BAHMS, UCIIOJIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATENTHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 33 XOJA0M
mporecca, CaMOCTOSITEIBHO MPOTHO3UPOBATH €ro  pe3yibTaT, (OpMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajiad, NPUMEHEHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl HTEpHETa), aHaMM3UpOBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
IIpe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



dbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIEIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HMHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa IMpu pabore ¢
XUMUYECKON uH(OpMAaIMel: MPUMEHATh MEXIpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJIaeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSTENILHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
M3y4aeMBbIX BEIECTB, peaan3alud y4eOHOTro MpoeKTa U (POopMyIUpOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAHMS TO3UIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU J1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYILIECTBISATh CBOIO TMO3HABAaTEIbHYIO
NeSATeIbHOCTh, Ompenelisis e€¢ Ienu W 3ajJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBATh IMpeajaraeMblii airopuT™M JCHCTBUI mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3aJad, BBIOMpaTh Hauboliee
3¢ PeKTUBHBIN CMOCO0 HMX pEIICHUS C Y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
Y CAaMOOIICHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTpaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XHUMHUU B TIO3HAHUU SIBICHUUN



npupoasl, B  (OPMUPOBAHWUU MBINUICHWS] W  KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBFHOW TPaMOTHOCTH, HEOOXOAUMOM IJIsl PEeIIEHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M MPUPOTHON
cpene;

BIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIIME TOHATHA (XUMHYECKHH 3JEMEHT, aroM, DJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpaliéHHas), MOJib, MOJSpHas
Macca, MOJIAPHBIH 00BEM, YIJIEPOJHBIA CKeleT, (QyHKIHOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30Mepbl, TOMOJIOTHUYECKUHN pAJl, TOMOJIOTH, YTJI€BOJOPO/IbI,
KHUCJIOPOJI M a30TCOJEp KaIMe COCTUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COSAMHEHHUSA); TECOPUU U 3aKOHBI (TEOPHSI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI S3BIK XWMHHU; MHUPOBO33PCHUECKHE 3HAHWUS,
JeXalnue B OCHOBE MOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
ABJICHUH, (AKTOJIOTUYECKUE CBEIACHHMSI O CBOICTBaX, COCTaBe, MOJYyYEHUU WU
0€30MacHOM HCIOJIb30BAaHWU Ba)XKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTHYECKOHN JEATeIbHOCTH YEeTIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEPHbIC MPHU3HAKU MOHSITHUH,
yCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIINE MOHATUS IpPU
OMMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUYECKIX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIHMKY JIJIs
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEAKIUH,
U3rOTAaBIMBATh MOJEIN MOJIEKYJl OpPraHMYECKHX BEIIECTB JJI WJUIIOCTPAIlUM HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIJIEHKHOCTh H3YUYEHHBIX
OpraHUYEeCKUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/TpynIe COeIWHEHUN (yriaeBOJIOpPOAbI, KHCIOPOA M a30TCOAEp KaIliue
COCTMHEHUS, BBICOKOMOJEKYJSPHBIE COCAMHEHMsI), aBaTb UM Ha3BaHUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TpPHBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYECKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHol, GopManbaeru]], aleTalbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJICMHOBAs KUCJIOTa, CTEApUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, KpaxMal, LeJUII0JI03a, TIUIHIH);

c(hOpPMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOM CBS3U B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. ByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu30BaThb  COCTaB, CTPOEHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATWJICH, MPOIMJICH, alleTHJICH,
Oyramuen-1,3, merunOyragueH-1,3, OeH307, METaHOJ, ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmai, [eJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XWMHUYECKHX PpEaAKIHil ¢
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(Th, NPUPOJAHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOIYKTOB NepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOJUTH BBIUMCICHUS TI0 XHUMHYECCKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakiuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HUCXOJHBIX
BEIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HAaHWUA 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIb3YEeMbIX B XUMUU TIPH U3yUYEHUU BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, N3MEPEHNE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS PpEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOATH MTPaBUJIa MOJH30BAHUS XUMUYIECKON
nocyAol M JabopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalleHHs ¢
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBITOJIHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKHUX BEIIECTB MPY HATPEBaHUH, MIOJTyUYCHHE
THJIEHA M W3yYE€HHUE €ro CBOWCTB, KAaYECTBEHHBIE PEAKIMH OPraHUuYEeCKHX
BEIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpAaTOPHBIM O0OPYJOBaHMEM, WPEICTABIATH PE3yJbTaThl
XUMHUYECKOT0 SKCIIepUMEHTa B (OpMe 3alKucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIMpOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBAa MAacCOBOMU
uHdopmaruu, aTepHer u apyrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISAX
COXpAHEHUsI CBOErO 3J0pPOBbS M OKPYKAIOIIEH NPHUPOAHON Cpeabl, OCO3HABATh
OMacHOCTh BO3JICUCTBUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MOHUMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPraHU3M
YeJI0BEeKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
NPUMEHSATh 3HAHMUSI 00 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIENBIX ¥ CIHA0OBUASIIUX OOYYAIOIMUXCSA: YMEHHWE WCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPpMHUPOBAHHOCTh  MPEJCTABIECHUNA: O XHUMHYECKOM COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHM B IIO3HAHUU SBJIECHUU
OpupoAbl, B (QPOPMUPOBAHUU MBIUUICHHS W  KYJbTYphl JIMYHOCTH, €€
(GyHKIHMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAs CBS3b
(KOoBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl PEIIETKA,
TANBl ~XUMHUYECKUX  PEAKUHUM, PaCTBOpP, DJIEKTPOJHUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEb, CKOPOCTH
XUMHUYECKOM pEakUUHd, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHBI (TEOpHUs
NIEKTPOJIMTHYECKON JaucconManuu, nepuoguueckun 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpaIleHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUN S3BIK XHUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAUIME B OCHOBE MOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XMUMHYECKHX SIBICHUN, (PAaKTOJOTUYECKUE CBEIEHUS O CBOMCTBaX,
cOCTaBe, MOJIyYeHUU U 0€30MaCHOM UCIOJIb30BAaHUU BAKHEHIINX HEOPTraHMUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH IESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHU BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS HPH
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U MX IIPEBPAILCHHIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
cocTaBieHuss (HOpMys BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUM,
cucrteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ras3, aMMHAK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEIENISITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJIApHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep Cpeiibl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHECHM;

c(hOpMUPOBAHHOCTh YMEHUMI yCTaHaBJIMBAaTh IPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO MX COCTaBy K OINpeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHUU (IPOCThIE BEIIECTBA — METAIBI U HEMETAJLJIbl, OKCUIbl, OCHOBaHUS,
KHUCIJIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (QYHKIUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
xumuyeckux sneMmentoB JI. M. MenneneeBa, UCHoJyib3ys MOHATHUS «S-, p-, d-
3JIEKTPOHHBIE opouTanm, «9HEPreTUYECKUE YPOBHW, OOBSCHSTH
3aKOHOMEPHOCTH WM3MEHEHUSI CBOMCTB XMMHYECKUX JIEMEHTOB M UX COEIMHEHUU
10 TIEpUOIaM | rpymmaM llepruoanyeckor CUCTEMbI XUMUYECKHUX 3eMeHTOB /[l. U.
Menpeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE TIE€HETUYECKON CBA3M MEXKIYy HEOPraHUYEeCKUMHU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEILIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS 3JIEMEHTOB, 0OPaTMMOCTH
peaKIMK, Y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA pazIUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yYUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TH PEAKLUHU UAYT JO KOHIIA;



c(OpMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBIH COCTAaB pPAa3jMYHbIX HEOPraHMUYECKUX BEIIECTB, pPACIIO3HABAThH
OTIBITHBIM TIyTéM HMOHBI, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  paCKpbIBaTh CYIIHOCTb  OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA IMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATh 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkIMK OT Pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (npuuuui Jle latense);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE MPOMBINIJICHHOTO MOJyYeHHs CEPHOM KHUCIOThI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAyYHBIX NPUHILMIAX U
HKOJIOTHYECKUX MPOOIEMaxX XMMUYECKOT0 MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHUCICHHS C HCIOJIb30BAHUEM
MOHSITUS «MAaccoBas JOJisl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIECHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peakluu
BEIECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBHiia MOIb30BAHUS XUMUYECKON
MOCy/IOl U J1TabOpaTOpHBIM OOOpPYAOBAaHHUEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIMONHATH XUMHYECKUI
IKCIEPUMEHT (Pa3oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
OMpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHMKATOPa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakluu,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peakluuu Ha cylbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHUE SKCHEPUMEHTANbHBIX 3aJad IO
TeMaMm «Metaey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBUIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIlleHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYyI0BaHUEM,
NPEACTABIATh PE3YNbTaThl XHMMHYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX peaKnuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YNHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
KOMMYHUKaIuu, IHTepHeT u ApyTrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISAX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYXKAIOLIEHW IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIIECHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yJaronumXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JIOPOBBSI: YMEHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHU;

JUISL CIENbIX M CHA0OBUASIIMX OOYYalOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTsI padoThI pecypesI
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOW XUMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoasl
2.1 IIpenenbuble yriaeBogOpOAbl — aIKaHbI 2
5 HenpenenbHble yriieBogopOIbl: aJKEHBI, 6 |
aJIKa/INeHbI, aJIKUHBI
2.3 ApomaTu4ecKue yrieBog0pOabl 2
54 [IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U 3 |
UX mepepadoTka
Uroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHEeHNs
3.1 Cruptel. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 1




Hroro no pazneny

13

Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeIuHeHust

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3
Uroro no pazgeny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHUSA

5.1 [Tnmactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KouunyecTBO 4acoB JIeKTPOHHbIE
HauMeHnoBanue pa3aejoB U TeM (uudpoBbie)
Ne n/m P Konrpouabusie IlpakTuyeckue p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMUYECKUE PEaKINU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Metanibl 1
2.2 Hewmeramisr 1 1
)3 CBsi3b HEOPraHMYECKUX U OPTraHUYECKUX )
' BEILIECTB
Uroro no pazgeny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XuMHA U )KU3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoanyecTBO 4acoB JlaTa
JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Bcer Kontpoabnbr  IlpakTHyecknm  H3Y4eHH
o0pa3oBaTe/IbHbIE peCypChl
n 0 e padoThI e padoThbI s
IIpenmer https://www.yaklass.ru/p/himija/89-
OpraHN4YeCKON XUMHH, 1 klass/organicheskie-veshchestva-102302/sostav-i-
€€ BOBHHMKHOBEHHE, stroenie-organicheskikh-veshchestv-102303/re-
pa3BUTHE U 3HAYCHUE d27df276-437c-4142-9b8b-ef5195d439ba
Teopust crpoeHus
https://www.yaklass.ru/p/himija/89-
OpraHUYECKUX : : ]
coennHeHmii A. M 1 klass/organicheskie-veshchestva-102302/sostav-i-
E s L stroenie-organicheskikh-veshchestv-102303/re-
YHIepopa, ee 8e9351d-72f6-4c6a-8364-f92557¢9¢b97
OCHOBHBIE TTOJIOKCHUS
IIpencrasnenue o
KJaccu(uKanuu
OpraHUYECKUX
BEILIECTB.
https://www.youtube.com/watch?v=DsFOBx7FZK
Homenxknarypa 1 .
(cucremaTuveckas) u -
TpUBHUAJIbHbBIC
Ha3BaHMS
OpraHMYECKUX BEIIECTB
AJIKAHEL COCTAB I https://Wwv?f.vaklgss.ru/p/hlmua/89—
CTDOCHIE 1 klass/organicheskie-veshchestva-
P ’ . 102302/uglevodorody-polimery-107147/re-
FOMOJIOTHHECKHH PAL 945155¢2-8c11-421a-a954-6a04a94398b9
MertaH u 3TaH — 1 https://www.yaklass.ru/p/himija/89-



https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-d27df276-437c-4142-9b8b-ef5195d439ba
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-d27df276-437c-4142-9b8b-ef5195d439ba
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-d27df276-437c-4142-9b8b-ef5195d439ba
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-d27df276-437c-4142-9b8b-ef5195d439ba
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-8e9f351d-72f6-4c6a-8364-f92557e9eb97
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-8e9f351d-72f6-4c6a-8364-f92557e9eb97
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-8e9f351d-72f6-4c6a-8364-f92557e9eb97
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-8e9f351d-72f6-4c6a-8364-f92557e9eb97
https://www.youtube.com/watch?v=DsF0Bx7FZKc
https://www.youtube.com/watch?v=DsF0Bx7FZKc
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-945155c2-8c11-421a-a954-6a04a94398b9
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-945155c2-8c11-421a-a954-6a04a94398b9
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-945155c2-8c11-421a-a954-6a04a94398b9
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-945155c2-8c11-421a-a954-6a04a94398b9
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-945155c2-8c11-421a-a954-6a04a94398b9

IIPOCTEUILINE
IIPEICTaBUTENH
QJIKaHOB

klass/organicheskie-veshchestva-
102302/uglevodorody-polimery-107147/re-
945155¢2-8¢c11-421a-a954-6a04a94398b9

AJIKEHBI: COCTaB U

https://www.yaklass.ru/p/himija/89-
klass/organicheskie-veshchestva-

6 CTPOEHHE, CBOMCTBA 102302/uglevodorody-polimery-107147/re-
56b2d9ce-c699-4156-9477-b64832¢0997¢
OTUIICH U IIPOIHIICH — https://www.yaklass.ru/p/himija/89-
7 IIPOCTEUILNE klass/organicheskie-veshchestva-
MPEACTABUTEIN 102302/uglevodorody-polimery-107147/re-
aJIKEHOB 56b2d9ce-c699-4f56-9477-b64832¢0997¢
[TpakTrueckas pabota
2 Ne 1. «Ilony4yenue
ATUJICHA U U3YYECHUE
€ro CBOMCTBY
AJKaayeHsl.
byraguen-1,3 u o )
https://foxford.ru/wiki/himiya/sposobi-

MeTunoyTanuen-1,3. . .

9 Monyuenye polvuchenlya—alkad¥el'10\./ . .

https://foxford.ru/wiki/himiya/kauchuk-rezina

CUHTETHUYECKOTO

Kay4dyKa U pE3UHbI

AJIKUHBI: COCTaB U

0COOCHHOCTH

CTpocHu, https://foxford.ru/wiki/himiya/stroenie-

10 TOMOJIOTUYECKHM PALL. nomenklatura-i-izomeriya-alkinov
Anerunen — https://foxford.ru/wiki/himiya/himicheskie-
npocTeimuii svoystva-alkino
MPEICTAaBUTENb

AJIKUHOB



https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-945155c2-8c11-421a-a954-6a04a94398b9
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-945155c2-8c11-421a-a954-6a04a94398b9
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-945155c2-8c11-421a-a954-6a04a94398b9
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-56b2d9ce-c699-4f56-9477-b64832c0997c
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-56b2d9ce-c699-4f56-9477-b64832c0997c
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-56b2d9ce-c699-4f56-9477-b64832c0997c
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-56b2d9ce-c699-4f56-9477-b64832c0997c
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-56b2d9ce-c699-4f56-9477-b64832c0997c
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-56b2d9ce-c699-4f56-9477-b64832c0997c
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-56b2d9ce-c699-4f56-9477-b64832c0997c
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-56b2d9ce-c699-4f56-9477-b64832c0997c
https://foxford.ru/wiki/himiya/sposobi-polyucheniya-alkadienov
https://foxford.ru/wiki/himiya/sposobi-polyucheniya-alkadienov
https://foxford.ru/wiki/himiya/kauchuk-rezina
https://foxford.ru/wiki/himiya/stroenie-nomenklatura-i-izomeriya-alkinov
https://foxford.ru/wiki/himiya/stroenie-nomenklatura-i-izomeriya-alkinov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkino
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkino

11

Briuucienus nmo
YpaBHEHUIO
XUMHYECKON peaKiuu

https://resh.edu.ru/subject/lesson/2448/start/

12

Apensl: 6eH301 U
TOJyOJ. TOKCHYHOCTh
apEeHOB

https://resh.edu.ru/subject/lesson/4775/main/15052
1/

13

I'enernmueckas CBA3b
YIJIEBOJIOPOIOB,
MPpUHALJIeKANX K
paBJII/I‘IHBIM KjiiacCaM

https://foxford.ru/wiki/himiya/tsepochki-i-shemy-
prevrascheniy-v-organicheskoy-himii

14

[Ipupoansie
UCTOYHUKH
YIJIEBOIOPOOB:
IIPUPOJHBIN a3 U
MOTTYTHBIE HEPTSIHBIE
rassl, HeQTh U
MPOJTYKTHI €€
nepepadoTKu

https://resh.edu.ru/subject/lesson/6148/start/17046
1/

15

IIpuponHsie
HUCTOYHUKH
YIJIEBOIOPOOB:
MPUPOIHBIN Ta3 U
MONyTHBIC HE(PTIHBIC
ra3bl, HeQTh U
MPOJTYKTHI €€
nepepadboTKu

https://resh.edu.ru/subject/lesson/6148/start/17046
1/

16

KontponbHas padota
o pazaeny
«YTII€BOIOPOABD)



https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/4775/main/150521/
https://resh.edu.ru/subject/lesson/4775/main/150521/
https://foxford.ru/wiki/himiya/tsepochki-i-shemy-prevrascheniy-v-organicheskoy-himii
https://foxford.ru/wiki/himiya/tsepochki-i-shemy-prevrascheniy-v-organicheskoy-himii
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

17

IIpenenbubie
OJIHOATOMHBIE CIIUPTHI:
METaHOJ U TaHOJI.
Bonopoanas cBsi3b

https://foxford.ru/wiki/himiya/stroenie-
klassifikatsiya-i-nomenklatura-spirtov

https://foxford.ru/wiki/himiya/himicheskie-
svoystva-spirtov

18

MHoroaTroMHBIE
CITUPTHI:
ATHUJICHTJIMKOIb U
TIMLEPUH

https://foxford.ru/wiki/himiya/mnogoatomnye-
spirty

19

@DeHOoI: CTpOEHUE
MOJIEKYJIBI,
¢duznveckue u
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

https://www.youtube.com/watch?v=NOL6

20

ANBOETUIBL:
dbopManbaerua u
areraabaerua. AeToH

https://resh.edu.ru/subject/lesson/4776/start/15060

4/ https://foxford.ru/wiki/himiya/gomologicheskie-
ryady-aldegidov-i-ketonov

21

OIHOOCHOBHEIE
MMpCaACIIbHBIC
KapOOHOBBIC KHCIOTHI:
MypaBbHHAaAg U

yKCYCHast

https://www.youtube.com/watch?v=0adW-3J95-k

22

[TpakTruyeckas pabora
No 2. «CpoiicTBa
pacTBOpa YKCyCHOM
KHCIIOTBD)

23

CreapuHoBas u
OJICMHOBAs! KMCIIOTHI,
KaK MPeICTaBUTEIN
BBICIINX KapOOHOBBIX

https://resh.edu.ru/subject/lesson/5952/start/15063
1/ https://foxford.ru/wiki/himiya/slozhnye-efiry



https://foxford.ru/wiki/himiya/stroenie-klassifikatsiya-i-nomenklatura-spirtov
https://foxford.ru/wiki/himiya/stroenie-klassifikatsiya-i-nomenklatura-spirtov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-spirtov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-spirtov
https://foxford.ru/wiki/himiya/mnogoatomnye-spirty
https://foxford.ru/wiki/himiya/mnogoatomnye-spirty
https://www.youtube.com/watch?v=N0L6
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://foxford.ru/wiki/himiya/gomologicheskie-ryady-aldegidov-i-ketonov
https://foxford.ru/wiki/himiya/gomologicheskie-ryady-aldegidov-i-ketonov
https://www.youtube.com/watch?v=OadW-3J95-k
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://foxford.ru/wiki/himiya/slozhnye-efiry

KHCIIOT

Mp1na kak conu
BBICIINX KapOOHOBBIX

https://resh.edu.ru/subject/lesson/5952/start/15063

24 KHCJIIOT, UX MOIOIIIEE 1/ https://foxford.ru/wiki/himiya/slozhnye-efiry
JIICUCTBUE
CrnoxxHbie 3(HUpHI Kak
MPOU3BOIHBIE )
75 KAPGOHOBBIX KHCIIOT. https://resh.edu.ru/ sub! e?t/l.esson/ 5952/start/15063
1/ https://foxford.ru/wiki/himiya/slozhnye-efiry
I'maponns crnoxHbIX
3¢upoB
Kupsl: runponus,
2 MPUMEHEHUE, https://resh.edu.ru/subject/lesson/5952/start/15063
Ouoorudeckas poib 1/ https://foxford.ru/wiki/himiya/slozhnye-efiry
JKUPOB
VrneBoasl: cocTas,
Kiaccuukanms.
7 Baxneiimme https://resh.edu.ru/subject/lesson/6150/start/15068
MIPEICTABUTEIIHN: 7/
TIII0K03a, PPYKTO3a,
caxaposa
Kpaxman n nemntonosa )
https://resh.edu.ru/subject/lesson/6150/start/15068
28 KaK IIPUPOHBIC 7/
MOJIUMEPDI
KontponbHas padota
0 paszeny
29 «Kucnopoaconepxaiu
€ OpraHu4ecKue
COCIUHCHUS»
30 AMUHBI: METHUIAMHH U https://foxford.ru/wiki/himiya/aminy-anilin



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://foxford.ru/wiki/himiya/slozhnye-efiry
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://foxford.ru/wiki/himiya/slozhnye-efiry
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://foxford.ru/wiki/himiya/slozhnye-efiry
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://foxford.ru/wiki/himiya/aminy-anilin

AHWINH https://foxford.ru/wiki/himiya/himicheskie-
svoystva-amino

AMUHOKHCIIOTEI KaK

am(oTepHbIe

31 OpraHu4ecKue 1 https://resh.edu.ru/subject/lesson/4743/start/15074

COEMHEHUS, UX 2/

OHOJIOTMYECKOE

3HayeHue. IlenTuanl

benku kak npupoHbIe I - .
https://foxford.ru/wiki/himiya/himicheskie-

32 BBICOKOMOJIEKYJISIPHBIE 1 .

svoystva-aminokislot
COEIMHEHUS
OCHOBHEIC TIOHSTHS https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-
XUMUU . -

33 1 6880782/0snovnye-poniatiia-vms-reaktcii-
BRICOROMOICKYIAPHRIX polimerizatcii-i-polikondensatcii-6880783/re-
COCMHCHNH 6d83bcbd-b513-4418-a808-3¢7fd91fddaa
OCHOBHBIE METOBI o
CHHTE3a https://www.yaklass.ru/p/himija/10-
N — klass/vysokomolekuliarnye-soedineniia-vms-

34 . yip 1 6880782/0snovnye-poniatiia-vms-reaktcii-
COCIUHCHNH. polimerizatcii-i-polikondensatcii-6880783/re-
TlnacTMaccel, kay4ykH, 4473beel-5c40-4935-80e8-462178b54b8
BOJIOKHA

OBIIEE KOJIMYECTBO 14

YACOB I10 ITPOTPAMME



https://foxford.ru/wiki/himiya/himicheskie-svoystva-amino
https://foxford.ru/wiki/himiya/himicheskie-svoystva-amino
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://foxford.ru/wiki/himiya/himicheskie-svoystva-aminokislot
https://foxford.ru/wiki/himiya/himicheskie-svoystva-aminokislot
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAS
KOH(UTypaIus aTOMOB

Ilepuonnueckuit 3axoH u Ilepuoanueckas
chcTeMa XuMHYecKux sneMeHToB Jl. H.
MenpeneeBa, ux CBSI3b C COBPEMEHHOU
TEOpHUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX IJICMCHTOB U UX COGI[I/IHGHI/Iﬁ 10
rpyIIaM 1 nepuojaaM. 3HaueHUe
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Meneneena B
Pa3BUTUHU HAYKH

Crpoenue BeniecTBa. XuMHUYECKast CBSI3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHMS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTB. DNEKTPOOTPULIATETEHOCTD.
CreneHn okucieHud. BemlecTsa
MOJIEKYJISIPHOT'O Y HEMOJIEKYJISIPHOT'O
CTpOCHUS

[lonsiTHE O IUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBope




Knaccugukanus 1 HOMEHKIATypa
HEOpPraHWYeCKuX coenHeHui. [ eneTnueckas
CBSI3b HEOPTAaHWYECKHUX BEIIECTB, PA3TUIHBIX
KJ1aCcCOB

Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHUYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U IPEBPAICHNS JHEPTUU NIPU
XUMHMYECKHUX PEAKIMAX

Ckopoctb peakiuu. OOpaTuMble peakIuy.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTrueckas padota Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJIeKTpoIuTHYEeCKas Aucconuanus. [lonarue
0 BoJIopoHOM Tokasarene (pH) pactBopa.
Peakiiun nonHoro oomeHna. ['maponm3
OpFaHI/I‘-IGCKI/IX n HeOpFaHI/I‘IeCKI/IX BCIICCTB

12

OKHUCIIUTENFHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIyiaBoB M paCTBOPOB COJIEH

13

KonrtponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMHU

14

Meraiutbl, ux nosioxenue B [lepuoauueckoi
CUCTEME XUMUYECKUX AemMeHToB /. .
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OO1Me Gpu3ndecKue CBOWCTBA
METaJIOB




15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsH>KEHUHA METaJJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATPHA, KalTui, KaJIbIIUNA, MarHUH,
QITIOMUHUI) U UX COCTUHEHUN

17

XHUMUYECKUE CBOMCTBA XpOMa, MEIU U UX
COETUHEHUN

18

XUMUUYecKre CBOMCTBA IIUHKA, KeJie3a U UX
COCTUHEHUN

19

[TpakTuyeckas padora Ne 2. "Perenue
HKCIEPUMEHTAIBHBIX 3314 110 TEME
«MeTtannaen»"

20

Hewmeranibl, ux mojioxeHue B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemeHToB /1. . Meneneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

®u3nyYecKre CBOKMCTBA HEMETAILIOB.
ANnotponus HeMEeTaJuIoB (Ha puUMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa)

22

XHUMUYECKUE CBOKMCTBA TaJIOT€HOB, CEPHI U UX
COCTUHEHUN

23

XuMHUYecKre CBOMCTBaA a30Ta, ocodpa U Ux
COCIMHEHU I

24

XHWUMUYECKUE CBOMCTBA YIIIEpOa, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaxKHEUIINX HEMETAIIIOB U UX
COCTUHEHUN

26

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O




TteMe «Hemeramsy. BeruucieHus mo
YPaBHEHUAM XUMUYECKUX PEAKIHUN 1
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTANIBHBIX 3a7a4 I10 TeEMe 1
"Hemeranmst"»

73 KontponbHas padoTa mo TeMam «MeTauibi )
u «Hemeramisny

79 Heopranunueckue u opraHnyeckue KuciaoThI. 1
Heopranunueckue u oprannueckre OCHOBaHUS
AMpoTepHbIE HEOPraHUYECKHE U

30 OpraHuyecKkue coequHeHus. ['enernueckas )
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB
Ponb xumMun B obecrieueHIH SKOJIOTHIECKOH,

31 SHEPTEeTHYECKOHN U MUIIEBOW 0€30MacCHOCTH, 1
Pa3BUTUU MEAUIIUHBI
[TpeacraBnenus: 06 0OMUX HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUICHHOIO MTOJIy4eHUS 1
Ba)XKHEUIIINX BEIIECTB

33 UenoBek B MUpE BEIIECTB U MaTEPUAIOB 1

34 X¥UMHSA U 300pPOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




YYEBHO-METO/IMYECKOE OBECITIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBS3ATEJBHBIE YUYEBHBIE MATEPHAJIBI 1151 YAEHUKA

["a6puensu O.C., OctpoymoB N.I'., CnagkoB C.A. Xumus. 10 kinacc. YueOnuk. ba3oBsrii
ypoBeHb, "N3narensctBo "[IpocBenienue.
INa6puensu O.C., Xumus, 11 knacc, «M3parensctBo «IIpocBemennes

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. O.C. I'abpuensn, I'.I". JIsicoBa «Xumusi Meroauueckoe mocooue — 6a30BbIil ypOBEHBY - M.:
Hpoda 2022 rog.

2. O.C. T'abpuensn, N.I'. OctpoymoB, «O011ast XUMHsI B TECTaX, 3a/1adaxX, ynpakHeHUs X. 11
kiace» — M.: Jlpocda, 2023 rog.

3. O.C. I'abpuensn, [1.H. bepe3kun, A.A. YmakoBa «Xumus 11 knace: KonTpoiasHbIe 1
MPOBEPOYHBIC PAOOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C. TI'abpuensn, I'.T". JIsicoBa, A.I'. Beaenckas «Xumus 11 knacc: HactonpHas kaura mist
yaurens». Yacts 1 — M.: JIpoda, 2019 rog.

5. 0.C. I'abpuensn, I'.I". JIeicoBa, A.I'. Beaenckas «Xumus 11 knacc: HactonpHas kHUTA 118
yuurtens». Yacts 2 — M.: Ipoda, 2022 rox.

6. O.C. I'abpuensn, [1.B. Pemeros, .I'. OcTtpoyMoBa «3amauu o XUMHUH U CITOCOOBI X
pemenus» - M.: «Zlpodar, 2021rox.

7. B.I'. lenncoBa «Xumus 11 knace noypounsle miansl o yueonuky O.C. I'abpuensna, I'.I'.
JIbicoBoi» - Bonrorpaay» Yuurtens 2018rog.

8. M.A. Ps6oBa, Y.JO. Hesckas, P.B. JIunko «Tectel mo xumuu 11 kiaacc», - M.: Dk3aMeH,
2019r.

9.0.C. T'abpuensn, U.I'. OctpoymoB «XuMHUYECKU SKcTiepuMeHT B mikoje 11 kmacey; - M.:
Hpoda. — 2019 rox.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru I'azera « Xumus» U cailT Ui yuutens «5 uay Ha ypoK XUMHUID)
http://him. Iseptember.ru Enunas konnekuust LIOP: [IpenmerHas kKoseKkuus «XuMus»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIE SKCTICPUMEHTBI:
xumus. Komneknus Poccuiickoro o0mieo0pa3oBarenbHOr0 mopraita

http://www alhimik.ru Bcepoccuiickas onmummnuaaa mKoILHUKOB MO XUMUHU
http://chem.rusolymp.ru Oprannueckast XuMusi: SJIEKTPOHHBIN YUYEOHUK JJIsl CPETHEN TITKOJTBI
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