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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE CpeOHEro ooOuero ooOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K Pe3ysbTaTaM OCBOCHHS
dbenepanbHOll 00pa30BaTENbHOM MPOTrpaMMbl CPEAHETr0 OO0IIero oOpa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B DegepanbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydueOHOro mpeameTra «XuMus» B 00Opa3oBaTeIbHBIX opraHuzanusx Poccuiickoi
Qenepany, pealv3yIOIMUX OCHOBHBIE 00Opa3oBaTelIbHBIE MPOTPaAaMMBbI, U
OCHOBHBIX TMONOXKEeHUN «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
Oenepanuun Ha nepuon a0 2025 rona» (Pacnopsikenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAX0J0B K pa3pabOTKe MPOrpamMMbl MO XMMHUHU, K OINPEACIICHUIO
oOmiei ctparernu oOydeHus, BOCIIMTAHUS M Pa3BUTHUS O0YUAIOMIMXCS CPEACTBAMH
yuebHoro npeameta «Xumus» st 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHUentyanpHble nonoxennds @I'OC COO o B3aMMOOOYCIOBICHHOCTH LEJEH,
COJIepKaHus, pe3yiabTaToB OOyudeHHs U TpeOOBaHMM K YPOBHIO TMOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMoe BBIITYCKHUKaMH
o0mieoOpa3oBaTelbHOM OpraHU3alluy, SBSIETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBepLIAlONIMM 3TalloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
[IEJIOCTHOM CHUCTEME XHMHUYECKOro O00pa3oBaHMA. OTH LEHHOCTH KacaroTcs
NO3HAHMSI 3aKOHOB MPUPOABI, (HPOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeloBeKa, a TakKe DKOJOTMYECKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0pOBBI0O M NpUpPOJHON cpene. Peammsyercs xumuueckoe o00pazoBaHuE
oOyuyaroluxcs Ha YPOBHE CpeAHEro o0Iero o0pa3oBaHus CPeACTBAMU Y4eOHOTrO
npeaMera  «XUMHUS», COJEPKAHME M IOCTPOEHHUE KOTOPOIO OIPEIEICHbl B
nporpaMme MO XHMHUU € YYETOM CHEeUU(PUKH HAYKHM XHMUM, €€ 3HAUCHHUS B
MO3HAHUU TPUPOJLI M B MaTEPHAIbHOW JXKU3HM OOIIECTBA, a TaKkKe C y4ETOM
oOlux 1ened W TPUHLHUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHUE
CHUCTEMBI cpesiHero ooriero oopazoBanus B Poccuiickoit denepanum.

X¥MHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0co0yi0 pojib B
COBPEMEHHOW IMBUIIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYyJIbTYPHI.
Omna BHOCHUT CBOM BKJIaJl B (POpMHUPOBAHUE PALIMOHAILHOIO HAYYHOTO MBIIICHUS,
B CO3/IaHME€ IEJOCTHOTO MPEJCTaBICHUSI 00 OKpY)KAIOIIEeM MHUPE Kak O €JIMHCTBE
OpUpPOAbl U YeJoBeKa, KOTopoe (GopMuUpyeTcss B XMMHM Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOTO COCTaBa OKPYXAKOIIETO MHPA, OCO3HAHUSA B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMH 00JIACTSIMU IPUMEHEHHUSI.



TecHO B3aMMOJEHCTBYS C APYTHMMH €CTECTBEHHBIMU HayKaMH, XMMHs CTalla
HEOTHEMJIEMOM YacThI0O MUPOBON KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyAa W KM3HU KaxJaoro uwieHa ooOmectBa. CoBpeMeHHass XHMMHS KaK Hayka
CO3UJaTeNIbHAs, KAK HAayKa BBICOKMX TEXHOJIOTMHM HaIpaBleHa Ha pEIIECHUE
rJ100aJbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHsI YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUUECKOH, MUIIEBOM, IKOJIOTMYECKOM 0€30I1aCHOCTH U OXPaHbI 3J0POBbSL.

B coorBercTBUM ¢ OOMIMMM LEISIMH M TNPUHIMIAMH CPEAHETO OOIIEro
oOpa3zoBaHus conepkanue npeamera «Xumusp» (10—-11 knaccsl, 0a30BbI ypOBEHb
U3yUYEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJITOTOBKY
oOyyaroluxcs, HEOOXOOUMYI0 MM Il  BBIPAaOOTKH  MHPOBO33PEHUYECKUX
OpHEHTHPOB, YCIEIIHOTO BKJIIOUEHUS B JKWU3Hb COLHyMa, IPOAOLKCHUS
00pa30BaHus B pa3JIMYHBIX 00JACTAX, HE CBSI3AHHBIX HEMOCPECTBEHHO C XUMUEH.

CocraBnsomiuMu ~ nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChbl —
«Oprannueckas xumus» u «OOmas M HeopraHudeckass XHUMHSA», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBISIIOTCSI OCHOBBI 0a30BOM HAayKH: cHCTEMa
3HaHUU MO0 HEOPTaHWYECKOW XUMHH (C BKIKOYEHUEM 3HAHHUU U3 OOIIed XUMUM) U
OpraHnyeckon xumuu. PopmMupoBaHUE JAHHOM CHUCTEMBI 3HAHUW IPU U3YyUYECHUU
npeaMera O0OECreyrMBaeT BO3MOMKHOCTh PACCMOTPEHMsS BCETO MHOrooOpasus
BELIECTB HA OCHOBE OOIMX MOHITHM, 3aKOHOB U TEOPUN XUMHH.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEopraHuyeckas XUMHUsS» cQOpMUpOBaHA B IMporpamMme MO XHUMHM Ha OCHOBE
CUCTEMHOr0 TNOJAXO0Ja K U3YYEHHMIO Yy4eOHOro Marepuasa H oOycIOBJIEHa
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpEleNEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOW XHMMHHU BELIECTBA
paccMaTpHUBaIOTCSI HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPTaHUYECKHUX
COCAVHEHNH, a TAaKXK€ HAa YPOBHE CTEPEOXMMHUYECKHMX M DJIEKTPOHHBIX
OpEICTaBICHU O CTpoeHHMH BemiecTB. CBeneHUs 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOJOPOJIOB JI0 CIIOKHBIX OMOJIOTHYECKH
AKTHBHBIX COCAUHEHHMH. B Kypce OpraHM4ecKOod XHMMHUHU IOJYy4arOT Pa3BUTHE
chopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs MEPBOHAYATHHBIC
NPECTABICHUS O XUMUYECKOM CBsI3HU, KJIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMUUYECKON PEAKLIAH.

[lon HOBBIM yriOM 3peHHs B MHpeameTe «XuMHus» 0a30BOro ypoOBHS
paccMaTpuBaeTCsl HM3YYEHHBIM Ha YpPOBHE OCHOBHOIO 0O0ImIero o0pa3oBaHus
TEOPETHUUECKU MaTepuan U (AKTOJIOTMYECKHE CBEICHHMS O BeEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias ¥ HeopraHuyeckas
XUMHSD» O0OydaloIMMCs TPEAOCTaBISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYECHHE
NEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJ0JIOTMUECKUX MO3UIIMM,



rIyo)ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YyHKIMA 3TOTO 3akoHa — OT
006001aromei 10 0OBICHSIIOMICH U IPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIUX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUH, a TAKXKE O XMMHYECKHX PEAKUHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JonojHgeTcs B Kypcax 10 um 11 kmaccoB
AJIEMEHTAMH COJEpKaHUs, HUMEIOIIMMH KYyJIbTYpOJIOTUYECKUH W TPUKIAJIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT IMOHMMAHHMIO B3aMMOCBSI3U XUMHH C
OPYTMMH HayKaMH, PacKpbIBalOT €€ pPOJib B IO3HABATEIbHOW W MPAKTUYECKOM
JESITENIbHOCTA 4YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHHUS K IIPOIIECCY
TBOpYECTBA B OOJIACTH TEOPUU M MPAKTUUECKUX MPUIOKEHUN XMMHH, TTOMOTaloT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjieMax, CBSI3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIMBATHL WMH(OpMaLUO U
NPUMEHSTh €€ Il TIOMOJIHCHUS 3HAHUW, pEIICHUS WHTEIUICKTYaJbHBIX U
AKCIIEPUMEHTAIBLHBIX UCCIEA0BATENbCKUX 3a/1ad. B 11eoM copepkanue yueOHOTro
npeaMeTa  «XUMHS»  JAaHHOTO  YPOBHS  M3YYECHHUS]  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 0OYyYalOIIMXCSI MHUPOBO33PEHUYECKON OCHOBBI Il TTOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €JIMHCTBO HEOPraHWYECKOro W
OpraHUYeCKOTO MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTb MPUPOJHBIX SBJICHUM NYTEM ODKCIIEpUMEHTA U
pelieHusi TMPOTUBOPEYM MEXKAY HOBBIMU (DakTaMHM U TEOPETHUYECKUMHU
NPEeANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJIOTUYECKUX MpooIieM, a
TaK)Ke MpoOJieM COEPEKEHUST IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUH U MAaTEPHUATIOB.

B nmane pemeHus 3amad  BOCHUTAHMS, Pa3BUTHS H  COLMAIM3ALUU
0o0yyJaromuxcsi MPUHATHIE TPOTrpaMMOM MO XUMHUU TOAXOAbl K OMNPEICICHUIO
COJICp’KaHUs W TIOCTPOCHHS TMpeaAMeTa MpeaycMaTpuBaroT (HOpMUpOBaHUE
YHUBEPCAIBHBIX  YYEOHBIX JCHCTBUH, WMEIOmMUX 0a30Boe 3HAYCHHE IS
pa3IMUHBIX BHUAOB JIEATEILHOCTU: pEIIEHUsS MpoOJieM, TMOWCKa, aHajau3a |
00paboTKu nH(pOpMaIUU, HEOOXOAUMBIX JJISI TPUOOPETEHHUS OMBITAa MPAKTUIECKON
U HCCIENI0BATENbCKOU ACSATEIbHOCTH, 3aHUMAIOUIEH BaXHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mnpaktuke mnpemogaBaHus XWMHH KAaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs, TaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPU OMPEACTICHUN
COJICPKATENIbHOM XapaKTepUCTUKU LeJIed HM3y4YeHHUs NpeAMeTa HaIpaBlICHHEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAIUIIMOHHO MpuU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESATEIbHOCTH YE€JIOBE€KAa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOJIMYECKOM TOYKHM 3PEHUs TaKOW MOAXOJ K ONPEACICHUIO LIENEHd HU3y4YEeHUS
peAMETAa SIBJIETCS BIIOJIHE ONPABJAHHBIM.



CornacHO JaHHOM TOYKE 3pEHHSI TJIABHBIMU LIEJISIMU HM3YyYEHHS IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBisItOTCSA:

e (¢opMHpOBaHHME CHUCTEMBl XHMHYCCKMX 3HAHUHW KaK  BaKHCHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIC MOHATHUS, (PyHIAMEHTAIbHbIE 3aKOHBI U TEOPUU XHMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W TMOHUMAHHUE CYIIHOCTU JIOCTYIHBIX
000011IeHNIT MHPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMJIEHHE C HUCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIHi, HEOOXOAMMBIX JUIsl MPUOOpETEHUs
YMEHUW OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SBJICHUU,
MMEIOIIMX MECTO B IPUPO/JIE, B MPAKTUYECKON U MOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHHUU U CIIOCOOOB ACSITEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHUYECKOTO0 OJKCIEPUMEHTa, COOJIOJCHUEM  IpaBUI
0e30macHOro 0OpaIleHus ¢ BEIECTBAMHU.

Hapsany ¢ atum, conepxarenbHas XapaKTEpUCTHKA LIEJIEW U 3a]1a4 U3YUYEHUs
npeaMeTa B IporpaMMe Mo XUMHUM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMH NPUOPUTETAMHU B CUCTEME cpefHero obmiero odpazoBanus. CeroaHs B
OpernojaBaHud XMMHUM B OOJbIIEH  CTEMEeHU OTHAETCS  NPEeANnOoYTeHHE
NPaKTUUYECKONM KOMIIOHEHTE COJIepXKaHusi OOy4eHHUs, OpPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHOW OpraHu3aluy, BIaJCIOIIEr0 He
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHocoO0aMu |
YMEHHUSAMH aKTUBHOTO TMOJYYCHHUS] 3HAHUN U MPUMEHEHHUS MX B PeajbHOMN >KU3HU
JUTSL pEIICHUS TPAKTUUECKUX 3a]1ay.

B cBs3u ¢ »TUM mnpu u3ydyeHUM npeaMera «XUMHUS» JOMUHHUPYIOIIEE
3HaUYEHHE MPUOOPETAIOT TAKUE LIETU U 3a]]a4H, KaK:

aganTanus o0y4arolMXcsl K YCIOBHSM TUHAMHUYHO Pa3BUBAIOLIErOCS MUpA,
dbopMupoBaHUE  HMHTEJUICKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMo0Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATUIO TPAMOTHBIX
pelIeHnu B KOHKPETHBIX KU3HEHHBIX CUTYaIIMSIX, CBI3aHHBIX C BEIIECTBAMH M MX
IPUMEHEHUEM;

dbopmupoBaHue y OOydYalolUXCAd  KJIIOUEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETCHIIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE ISl Pa3IUYHBIX BHJIOB
NEeSATENbHOCTU: PELIeHUs Ipo0sieM, MOMCKa, aHaiu3a U o0paboTKH MH(pOpManuHy,
HEOOXOMUMBIX JUISI TPHOOPETCHHS ONBITa JACSITCIBHOCTH, KOTOpas 3aHUMAacT
BAXHOE MECTO B T[O3HAHUM XUMHUHU, a TakKe JJId OLEHKH C MO3UIUI
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIUSHUSA BEIIECTB U XUMHUYECKHUX
IIPOLIECCOB HA OPTaHM3M Y€JI0BEKA U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBLHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHMS 110 XUMHUU B COOTBETCTBUU C KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIH30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH I MOMCKAa U aHajau3a y4eOHOU M
HAYYHO-TIOMYJISIPHON MH(OpMAIIUU XUMHUYECKOTO COJICP KAHMUS;

(dopMupoBaHUE M pa3BUTHE Y O0YUJAIONTUXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOI0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPHU TUIAHHPOBAHWHM W TPOBEJACHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyYaromuxcsi YOSKIEHHOCTH B T'YMaHUCTHYECKON
HATpPaBIECHHOCTH XUMHH, €€ BaXHOW POJIM B PEIICHUU TIIOOATBHBIX MpoOiIeM
paIoHaIBLHOTO MPUPOOIIOIB30BAHUS, TOTIOTHEHHS YHEPTETUISCKUX PECYPCOB U
COXPaHEHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHWS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a Tak)Ke MPUOOPETEHHUs OIbITa
UCTIONB30BaHUSl TONYYCHHBIX 3HAHUN I TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBA3AHHBIX C XUMHUUECKUMH SBICHUSMHU.

B yuyeObHOM maHe cpenHero oOmiero oOpa3oBaHMsl MpeaMeT «XUMUS»
0a30BOT0 ypOBHS BXOAWT B COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-HayUYHBIE
IPEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JUIS U3YYEHUsI XMMUHU, Ha 0a30BOM YpOBHE
cpea”ero obmiero oopa3zoBanusi, cocrapiseTr 68 yacos: B 10 kmacce — 34 yaca (1
yac B Heenmro), B 11 kimacce — 34 gaca (1 gac B He/ielnio).



COJEPKAHUE OBYUYEHUA
10 KUIACC
OPTAHNYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOH XUMUM

[IpenmeTt oprannueckoil XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEILECTB U MarepuanoB. Teopusi CTPOCHUS OPraHUYECKHUX
coenuHeHnii A. M. bytiepoBa, €€ ocHOBHbIE MOJ0KeHUsI. CTPYKTYpHbIE (DOPMYJIBI
OpPraHMYeCKUX BellecTB. ['oMonorus, wu3zoMepus. XuUMUYECKass CBSI3b B
OpTraHUYECKUX COCMHEHUAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o Kiaccupukanuu opraHudeckux BemiecTB. HoMmeHnkmarypa
OpPraHMYeCKUX COEIUHEHHMIN (CcucTeMaThueckas) | TpHUBUAJIbHbIE HAa3BaHUS
BAKHEWIIINX MPEICTABUTENIEN KIIACCOB OPIraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BELIECTB W HX MPEBpALICHUN:
O3HAKOMJICHHE C OO0pa3laMd OpPraHMYeCKHX BEIIECTB M MaTephHajiaMH Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHWYECKUX BEIIECTB, HAONIOJCHHE W
OMMUCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
P HarpeBaHuu (TUTaBJICHHE, OOYTIIMBAaHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psia. MeraH u 3TaH —
POCTEHIITNE TPEICTABUTEIN alKaHOB: (PU3UYECKHEe W XHUMHYECKHE CBOMCTBA
(peakuuu 3amMenIeHus W TOPEHHs), HAXOXKICHUE B MPUPOAE, IOJYYCHHE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUIEH U NPONUIEH —
IpOCTEHIINE MPECTABUTENN aJKEHOB: (PU3UYECKHe W XHUMHYECKHE CBOMCTBA
(peakiuy THAPUPOBAHMS, TaJOTCHUPOBAHUSA, THUApPATALMU, OKUCIEHUA W
MOJIMMEPHU3ALINH ), TOTyYSHUE U IIPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 m MmeTunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOWCTBA (peakius mnonumepusanuu). [lonydyeHre CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHYECKUH psill. ALETHIICH
— TMPOCTEUIIUA TPEACTABUTENIb AJKHMHOB: COCTaB, CTpoeHHE, (U3UYECKHE U
XUMHUYECKUE CBOMCTBA (peakiMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIUH,
TOpeHMUsl ), MOJIyYeHUE U IPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHue, (pU3MYECKUe M XUMHUYECKHE CBOWCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS ), MOJYyUYCHUE U TIPUMEHEHUE. 10.1yoa:
cocmas, cmpoeHue, @usuyeckue U  Xumudeckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUsl U HUMPOBAHUs]), NoJyYyeHue u npumeHeHue. TOKCUYHOCTb



apeHoB. l'eHeTnMyeckas CBsI3b MEXKAY YIJE€BOJAOPOAAMH, IPUHANICKANIUMUA K
Pa3IMYHBIM KJIaCcCaM.

[IpupoaHble MCTOYHUKM YTIIEBOAOPOJOB. IIpUpoaHbIi ra3 U IIOIYTHBIE
HedTsaubie Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HEPTH:
NEPEroHKa, KPEeKUHT (TEPMHUYECKUM, KaTaMTUYECKUi), TUpoiau3. [IpomykTel
nepepadoTku He(TH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHbIi
yroJib ¥ MPOAYKTHI €ro MnepepadboTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HUX MPEBPAILCHUI:
O3HAKOMJIEHHME C o0OpaslamMu IUlacTMacc, KaydyKOB U PE3UHBI, KOJUICKIIUH
«Hepts» u  «VYroap», MOACIUPOBAHME  MOJIEKYJT  YIJIEBOJOPOJOB |
raJIoreHOMPOU3BOIHBIX, MTPOBEJICHUE MPAKTUYECKON PabOThl: MOJyUYEHHUE ITUJICHA
Y U3y4YEHUE €r0 CBOUCTB.

Pacuérnble 3amaumn.

Boluucinenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuud (maccel, 00BEMAa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kuciopoacoaepxamue opranu4eckKue CoeAUHECHUA

[IpenenbHple OQHOATOMHBIE CHHUPTHI. METaHOJN M JTAaHOJN: CTPOEHUE,
bu3nyeckue MU XUMHUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMH METaJlIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHE), NpHUMEHEHUEe. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIAMH CITUPTOB. JIeHicTBHE METAHOIA M ATAHOJIA HA OPTaHU3M YEJIOBEKa.

MHOroaroMHbl€  CHHUPTHL. ODTUJIEHIJMKOIb W  TJULUEPHUH: CTPOECHHUE,
bu3nyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO MIEJIOYHBIMU
MeTaJjlaMHi, KaueCTBEHHAsl peaklusi Ha MHOTIOaTOMHbIe cnupthl). JleiicTBue Ha

opraHusM yenoBeka. [ [puMeHenne rauuepuHa U 3TUIIEHTJIUKOJIA.

@deHosl: CTPOCHHE MOJEKYIbl, (U3MYECKHME U XHUMHUUYECKHE CBOICTBA.
Toxcuunocts penona. [Ipumenenue penona.

Anpnerunpl U kemowusvl. DopManpaerui, aUeTANbICTUI: CTPOCHHE,
¢u3nyecKue W XUMHUYECKHE CBOMCTBA (peaklUUU OKHCICHHUS U BOCCTAHOBIICHUA,
KayeCTBEHHBIE PEAKIIMH), IOJYyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpEJC/IbHBIC KAapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCYCHasi KUCJIOTBHI: CTpOeHHE, PU3NYECKHNE U XMMHUYECKHE CBOWCTBA (CBOWCTBA,
oOmue g Kiacca KUCIOT, peakius d3TepudrKaIim), mojaydyeHne U MPUMECHECHHE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK IMPEJICTABUTENIM BBICIIUX KapOOHOBBIX
KUCITOT. MbLTa KaK COJIM BBICIITUX KaPOOHOBBIX KHCIIOT, KX MOIOIIEE JICUCTBHE.

Cnoxnble 3GUpPBl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [maponus
cnoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonorunueckas
POJIb )KUPOB.



VYrneBoapl:  cocraB, KilacCUQUKALUs ~ YrieBoAoB  (MOHO-, JU- H
nosrcaxapubpl). [Jroko3a — mpocTedIuii MOHOCaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME M XHUMHUYECKHME CBOMICTBa (B3aUMOJCICTBUE C
ruapokcugom menu(ll), okucieHne amMMHadHBIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TJIIOKO3bl), HaXOXKJEHUE B NPUPOJIE, MPUMEHEHUE,
ouonoruyeckas poiib. @otocunres. OpykTo3a KaKk U30MeP IITHOKO3BI.

Kpaxman u nemnonosa kak npupojasbie noiaumepsl. CTpoeHne Kpaxmana u
Heuoyo3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmasia (THUAPOJIH3,
KauyeCTBEHHAs PEAKIIHs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HM3YYEHMsI BEIIECTB M MX MPEBPAILCHUIA:
npoBe/ieHHe, HaOJ0/IEHHEe W OINHUCAHHME JEMOHCTPALIMOHHBIX OINBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKUCIEHHE ATaHOJIA
okcugoM Meau(ll)), MHOroaroMHbIX CHUPTOB (B3aMMOJICHCTBUE TIIMLIEPUHA C
ruapokcugoM meau(ll)), anpaerunoB (OKMCIeHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmenu(ll), B3auMopeicTBHE Kpaxmaia ¢ HOAOM),
IPOBEJIEHUE MTPAKTUYECKON pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHnble 3a1ayu.

Boluucnenuss mo ypaBHEHMIO XHMHMYECKOW peakuuud (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJYKTa PEaKlMHU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKILIUN).

A3zoTcoaepxaniie OpraHMuecKue COeIMHEHHUS.

AMUHOKHCIIOTBI KaK aM(OTepHbIE OpraHuyeckue coeauHeHus. Ousnyeckue
U XUMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpuMepe TiuiuHa). buomorudeckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuapl.

benku kak mnpuponHbBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIHsl, KAYECTBEHHBIE PEAaKI[MU Ha OEIIKH.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M HMX MPEBPALLCHUIA:
HaOJI0/ICHHE U OMKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATYpaIus OCIKOB MpH
HarpeBaHUM, LIBETHbIE PEaKLUU OEITKOB.

BbicokoMoJIeKyIsIDHbIE COeAUHEHUS

OCHOBHBIE MOHATHS XWMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALIMH, CPEIHSAA MOJEKYJISIpHas
macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIWHEHHA —
HOJIUMEPU3ALIHS U TTOJIMKOHICHCAIIHSL.

DKClepUMEHTANIbHbIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpALLEHUM:
O3HaKOMJIEHHE C 00pa3lamMy MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4yKOB.
MexnpeaMeTHbIe CBSI3HU.



Peanusanus MexXnpeIMETHBIX CBS3EM NPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kyacce OCYLIECTBISIETCS Ye€pe3 HCIOJIb30BAHHE KaK OOIIMX E€CTECTBEHHO-
HAay4YHbIX IOHATUH, TAK U MOHATUH, ABISIOLIUXCS CUCTEMHBIMHU JUISl OTICIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE MMOHATHSA: SIBIICHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIW3, CUHTE3, KiaccuuKaius, MepruoInyHOCTb, HAOII0ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

dusnka: MaTtepus, DSHEPrus, Mmacca, arToM, DJIEKTPOH, MOJIEKYJIa,
OHEPreTUYECKU YypOBEHBb, BEIIECTBO, TEJO, OO0BEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OEJKH, YIIEBOAbI, KHUPHI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypCBhlI.

TexHOoNmorus: THUILIEBbIE NPOAYKThI, OCHOBBI PAlMOHAIBHOIO MHUTAHUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MpenapaTbl, MATEPUAIIBI U3
MCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckue OCHOBbI XUMHHU

XuMudeckui anemMeHT. ATom. Sapo artoma, H30TOMNBL. DJIEKTPOHHAs
000J10uKa. DHEpPreTHYecKrue ypOBHH, MOJYPOBHH. ATOMHBIE opOuTanw, S-, pP-, d-
aneMeHTbl. OCOOCHHOCTH pacIpeieiCHUusT AJIEKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB TEPBBIX YETHIPEX MEPHUOA0B. DJIEKTPOHHASI KOH(MDUTYpaIHs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoauueckas cucreMa XMMHUYECKUX JIEMEHTOB
. 1. MenneneeBa. CBs3b NEPUOANIECKOTO 3aKoHA U [lepmogmyeckoil CuCTeMbI
xumuueckux anemeHToB JI. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUA CBOMCTB XUMHUUYECKHUX DJJIEMEHTOB H
00pa3yeMbIX MMH TMPOCTHIX M CJIOXKHBIX BEIIECTB [0 TPyHIaM M IepruojaM.
3HaYEHHE NEPUOIUYECKOT0 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XHMHUYECKON CBSI3U
(KoBaJIeHTHAsl HEMOJISIpHAs W TOJIIpHAs, MOHHAs, MeTajuinueckas). MexaHU3MbI
o0pa3oBaHUs KOBAJCHTHONW XUMHUYECKOM CBs3M (OOMEHHBIM U  JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. JIEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. MoHbI: KATUOHBI M AHUOHBI.



BemectBa  MOJEKYJIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS. 3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAINIMYECKOU PEIIETKH.

[Ionstne o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBast 10J1s1 BEHIECTBA B pacTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COECIMHEHUH. HomeHnknarypa
HEOPraHUYECKUX BEIIECTB. | €HeTHYecKas CBA3b HEOPraHWYECKHX BEIIECTB,
NPUHAUIEKAIIMX K PA3JIUYHBIM KJIaCCaM.

Xumuueckass — peakuusa.  Kiaccupukanuss — XMMHYECKMX — peaknuii B
HEOPraHUYECKOM M OpPraHWYECKON XHMMHH. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHHS YHEPTUH IIPU XUMUUECKUX PEAKLIHIX.

CKopoCTh peakinu, €€ 3aBUCMMOCTh OT pazauyHbIX (pakTtopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOe paBHOBecue. DakTOpbl, BIUAIOIINE HA COCTOSIHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

DnexkTponauTnyeckas aucconuanus. CuibHbIE U cla0bie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIasl, HEUTpaJIbHAs, II€JI0YHAs.

OKUCIUTENIbHO-BOCCTAHOBUTEIBLHBIC PEAKIINU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHSI BEIIECTB M WX MPEBPaALCHUI:
nemoHctpauus tabmnun «llepuoanueckas cucremMa xumuyeckux siaementon [I. U.
MenneneeBay, U3ydeHUE MOJIEIEH KPUCTAUIMUECKUX PEHIETOK, HAOII0ICHHE U
OMMUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KATAIN3aTOPa, OMPEAECIECHUE CPEIbl PACTBOPOB BEILIECTB
C TMOMOUIbIO YHHMBEPCAJIBHOTO HWHJMKATOpPA, pEAKIMU HMOHHOTO OOMEHa),
MPOBEJCHUE MPAKTUUECKON paboThl «BiusiHue pa3inuHbIX PAKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIum».

Pacuérnblie 3amaumn.

Pacuérel 1o ypaBHEHMAM XUMHYECKHX pEAKIHH, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETBHl C HCIOJIb30BAHUEM IOHATUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilosmoxkenne HemetauioB B Ilepuogmueckor  cucteme
xumuueckux sneMeHtoB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETaUIoB (Ha MpuUMepe
KHCIIOPOJIa, cephl, hochopa u yriaeposa).

XUMHUYECKHUE CBOMCTBA BaXHEMIIIUX HEMETAJUIOB (TajoreHoOB, CEphl, a30Ta,
dochopa, yrmepoga W KpEeMHHs) W HMX  COCAMHEHUH  (OKCHIIOB,
KHCIIOPOJICOJEPKAIIUX KUCTIOT, BOJOPOJAHBIX COCTUHEHHUI ).

[IprMeHeHne Ba)XHENIIINX HEMETAIIJIOB U UX COEUHECHUM.



Mertamnsl. Ilonoxenune meramnoB B [lepuoguyeckon cucteMe XUMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS IEKTPOHHBIX 00O0JIOUEK
atoMoB MetasuioB. O0mme (usnyeckue cBoricTBa MeTauioB. CIiaBbl METAJIOB.
DIIEKTPOXUMHUUYECKUI P HAMIPSKEHUI METAJIJIOB.

XWMHYECKUE CBOMCTBA BAXKHEHIIIUX METAJJIOB (HATPUM, Kallui, KaJbIIHM,
Mar"ui, amOMUHUHI, [IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crnocoObl MmonydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M HUX IPEBPALICHUN:
U3y4YeHHE KOJUIeKIUU «MeTamibl U CIUlaBb», 00pa3llOB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ]a4, HAOJIOJIEHWEe M ONHCAHHE JAEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aWMOJECHCTBUE THJIPOKCUIA ATIOMHHMS C PACTBOPAMHU
KUCIIOT U LIEJI0YeH, KAYECTBEHHbIE PEaKI[MU Ha KaTUOHBI METAJIOB).

PacuétHrle 3agaun.

Pacuérel maccel BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WIM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMM BEIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIU OHO
U3 BELIECTB UMEET IPUMECH.

XuMUS U )KU3Hb

Ponp xumum B oOecnieueHHH 3KOJIOTMYECKOW, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTU, Pa3BUTUM MeAUIMHBI. [lOHSTHE O HAy4HBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
MOJTYYEHUS] BAXKHEUIIINX BEIIECTB.

YenoBek B MUPE BEHIECTB M MAaTEPHATOB: BAXXHEWIINE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKLIMOHHBIE MAaTepualibl, KpPAacKH, CTEKIO, KEpaMHKa,
MaTepuanbl JUIsl 3JIEKTPOHUKW, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
ynoOpeHus.

XuMHUSg U 3I0POBbE YEIIOBEKA: IMPABWJIA HKCHOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30IaCHOrO MCIIOJIb30BaHUS MPENapaToB OBITOBOM XHUMHH
B [IOBCEJTHEBHOM KU3HH.

MexnpenMeTHbIE CBSI3H.

Peamuzamusi  MeXmpeaMETHBIX  CBA3€H TpW  WM3yYeHUW OOmEeH W
HEOpraHndeckom xuMuu B 11 Kjacce ocylIecTBIsETCS Yepe3 MCIOJIb30BAHUE KAK
OoOIMX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSATHHA, SBISIOIIMXCSA
CHUCTEMHBIMHU JUJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCHU(pUKAIMs, TEePUOANYHOCTh, HAOIIOACHHE,
JKCIIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



®duznka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOIl, paIMOAKTUBHOCTb, MOJIEKYJIa, YHEPTETUUECKUI YPOBEHB, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (pU3NYECKUe BETUUYMHBI M CAMHHIIBI MX
U3MEPEHUSI, CKOPOCTb.

buonorusi: kierka, oOpraHusM, SKocucTtema, Ouocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIIUBO,
PECYPCHI.

TexHonmorus: XxuMuueckasi MPOMBIIUIEHHOCTb, METALTYpPrusi, MPOU3BOICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IHIIEBAs
IPOMBIIIEHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MpernaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHaJIOB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
oOy4JaronMMHUCsT TMPOTpaMM  CpelHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeIMEeTHBIM M MpeaMeTHhIM). HaydHo-MeTroauueckoil OCHOBOWM IS
pa3pabOTKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEeTo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIXO/.

B cooTBeTCTBHUM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MpeIMeTa «XUMHUS» HAa YPOBHE CPEIHETO
oOurero o0pa3oBaHusl BbIJIEIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYaIOIIUMHCS POCCUUCKONW TPAKJAHCKOW HICHTUYHOCTH —
TFOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEJIEICHUIO;

HaJIM4KUe MOTUBALMU K 00yUYEHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JUYHOCTU HA OCHOBE
KJIFOUEBBIX [ICHHOCTEN U UCTOPUUYECKUX TPaIULIUiA 0a30BOM HAYKU XHUMHH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJICTBOBAaThCS B CBOEH
JESATENbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIMMH LEIO0CTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS SKOJIOTMYECKON KYJIBbTYpbl U CIIOCOOHOCTH CTaBUThH
LEJIN U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeAMETa «XUMHUS» JOCTUTAIOTCA B
€IUHCTBE Y4YeOHOM M BOCHUTATEIbHOM JESATENHHOCTU B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMu POCCHUICKOIO T'pa){AaHCKOTro OOLIECTBAa, NMPUHATHIMH B OOIIECTBE
HOPMaMM W  [paBWJIaMU  TOBEACHMS,  CIIOCOOCTBYIOIIMMH  IpOLIECCaM
CaMOINO3HAHUs, CaMOpPA3BUTUS M HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH
00yyYarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IMpeaMmeTa «XHUMHS»  OTPaKaroT
c(OpMUPOBAHHOCTh OIbITa T[O3HABATEIBHOM W TMPAKTUYECKON JEATEIbHOCTH
oOyJaromuxcs Mo peaan3aliy NPUHIATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaxaaHCcCKOro BOCIMTAHMS:

OCO3HaHUs 00Y4aIOIIMMHUCSA CBOUX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XXEHUS K 3aKOHY U ITPaBOMNOPAIKY;

IPEACTABIECHUS O COLMAIBHBIX HOpPMax M IpaBUiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHBE;



FOTOBHOCTM K COBMECTHOM TBOPYECKOW JESITEIIBHOCTH MpPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHUH Y4EOHBIX U MO3HABATEIbHBIX 3ajay, BBINOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W MPUHMMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apryMeHThI IpYTUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ TEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIUTAHUSA .

LEHHOCTHOIO OTHOIIEHWS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIHIO
OTEYECTBEHHON XUMMHY;

YBOKEHHUSI K IpOLIECCY TBOpYECTBA B OOJACTH TEOPUM M IMPAKTHYECKOIO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAyKH €CThb PEe3yibTaT
JUINTENbHBIX ~ HAOJIIOEHUHM, KpPONOTJIMBBIX OKCIEPUMEHTAJIBHBIX  IIOHUCKOB,
MOCTOSIHHOT'O TPY/JIa YYEHBIX U MPAKTUKOB;

UHTEpECAa M TI03HABATEJIbHBIX MOTHBOB B TOJYYEHHH M TMOCIEAYIOIIEM
aHaJIn3e MHPOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOM
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 TTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M MOCTYINKH CBOMX TOBAapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUMA 3THUX
MOCTYIIKOB;

4) popMHUpPOBaHMS KYJbTYPBI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 3I0pOBOro M 0Oe3omacHoro oOpasza >KHU3HHU,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

cobOmrofieHns TpaBuil 0O€30MMacHOro OOpaleHusi C BEIeCTBAMU B OBITY,
IIOBCETHEBHOM JKM3HU U B TPYJOBOM ACATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MpPaBWJ HWHIMBUAYAIBHOIO M  KOJUIEKTHBHOIO
0€3011acHOTr0 MOBEJCHHS B CUTYAIIUSIX, YTPOKAIOIINX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUs MOCIEACTBUIA W HEMPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOsieHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) TPy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BaTEIbCKON
NeSTENHbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOM MW  JAPYIMX BHAAX
NESTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B pEIICHWH MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);



MHTEpECa K MPAKTUIECKOMY M3YUYEHUIO MPodeccuid pa3auvyHoro pojaa, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM M0 XUMHUMU;

YBaXEHUS K TPYLY, JIOJSAM TpyAa U pe3yJibTaTaM TPYAOBOU JI€ATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TPAEKTOPHUH
oOpa3oBanus, Oyaymiedt mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHM K XUMUU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSI:

AKOJIOTHYECKU I1€JIECO00PA3HOr0 OTHOUIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HH Ha 3EMIIE;

NOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTHYECKUX NpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOILECCOB HA COCTOSIHUE NPUPOJTHON U COLMATIBHOM CPEIbI;

OCO3HAaHMSI HEOOXOJAMMOCTH HCIOJb30BAHUS JIOCTHKCHUH XUMHHM IS
pelIeHns BOIPOCOB PAlMOHAIIBHOTO IPUPOIOTIOJIb30BaHMS;

AKTUBHOIO HENPUATUA JACHUCTBUM, IPUHOCIIIMX BpEH OKpPYKarOUIEH
NPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSITHBIE SKOJIOTHYECKUE
MOCJICICTBUS MPENPUHUMAEMBIX JISUCTBUHN U MPEOTBPAIIATh UX;

HaJIMYUS PA3BUTOTO IKOJOTMYECKOTO MBIIIJICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTbITa NEATEIBHOCTH 3KOJIOTUYECKON HaIPaBJIECHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COIMAIBLHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO MPOTUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHMS CHeUu(UKA XUMHM Kak HayKd, OCO3HaHUs €€ poiu B
(GbopMHUpPOBAaHUHN PAITMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3JaHUU IEITOCTHOTO
npeAcTaBieHUus 00 OKPYKAIOLIEM MHUPE KaK O €AUHCTBE MPUPOJIbI U YelIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOexI€HHOCTH B 0COOOM 3HAYMMOCTH XUMHH I COBPEMEHHOM
UABUIM3AlIAN: B €€ TYMaHHCTUYECKOM HANpPaBICHHOCTA W BaXXHOW pOJIUA B
CO37IaHMM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI100ATBHBIX TIPOOIEM
YCTOMYUBOIO Pa3BUTHs YEIIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOU, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUITUHBI, OOECIEYCHUU YCIIOBUN
YCHEIIHOTO TpyJa W DKOJOTHYECKH KOMQPOPTHOM >KU3HU KaXJOro UJieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TIOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHUSA, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJIydaeMble 3HAHMS JIJIsl aHAIN3a U OOBSICHEHUS SBJIICHUN OKPYXKAIOIIET0 MHUpa U
MPOUCXOMAIINX B HEM U3MEHEHUN, YMEHUS JIeJaTh 000CHOBAaHHBIC 3aKIIIOUCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIOUIUXCS JAHHBIX C LEJIbI0 TOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKHWE 3HAHUS IS
perieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpEca K MO3HAHUIO U UCCIIE0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTH K  HENPEphIBHOMY OOpa30BaHHUIO U
caMoOOpa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTSIMU;

MHTEpEeca K OCOOCHHOCTSAM TpyJAa B pa3audHbIX cepax mpodeccruoHambHON

JESATEIbHOCTH.
METAINPEAMETHBIE PE3YJIBTATDI

MeranpeMeTHbIE Pe3yJbTaThl OCBOCHUS YYEOHOTO TpeaMeTa « XUMUs» Ha
YPOBHE CpeIHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaYUMbIE IS (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXIUCIIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIE TIOHSTHS, OTPAKAIOIIHIE
IIEJIOCTHOCTh HAYYHOW KApTHHBI MHUPA H CHCONU(PUKY METOJIOB IO3HAHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DYHEPTHUS, SIBICHUE,
nporecc, CUCTeMa, Hay4YHbIA (DaKT, IPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUs, UCCIIEAOBaHNE, HAOMIOCHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIC Y4eOHbIE NEHCTBUA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIE,

pEryJATUBHBIE), o0ecreunBaroue dbopmupoBaHue GYHKIIMOHATHHOM
IPaMOTHOCTH U COITMATLHON KOMIETSHITUN 00yJarOIINXCS;
CIIOCOOHOCTH oOyJarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIC, MUPOBO33PCHUECCKUE 3HAHUS M yYHUBEPCAJIbHBIC ydeOHBIC
JICVCTBUS B ITIO3HABATEIILHON U COLUAIIBHOW MPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPaXalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATCIBbHBIMH, KOMMYHMKATHBHBIMH W  PETYJISTHUBHBIMU
JICUCTBUSIMU.

OBJaaaenue YHHUBEPCAJIbHBIMU Y4eOHbIMH MOo3HaBaTeJIbHBIMH
JeHCTBUSIMMU:

1) 0a30Bble JIOrHYecKHUe AeCTBUSI:

CaMOCTOSITeILHO  (hopMynMpoBaTh W aKTyaJlU3UpoBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpuUBaTh;

ONpENEsATh LU JACATECNbHOCTH, 3a/laBasg IMapaMeTpbl M KPUTEPUH HX
JIOCTHUKEHUS, COOTHOCHUTh PE3YJbTAThI ACATEIBHOCTH C MOCTAaBICHHBIMU LIEJISIMU;

MCIIO0JIb30BaTh TMPHW OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHSITUM U YCTAHABIMBATh HUX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS AJI1 OOBSICHEHUS OTAEIbHBIX (DAaKTOB U
SIBJICHUM;

BbIOMpAaTh OCHOBAHMS M KPUTEPUM JUISL KJIacCHU(PHUKAUMU BEIIECTB U
XAMHUYECKHUX PEaKIU;

YCTaHABJIMBATh IPUYMHHO-CIECJACTBEHHBIE CBS3M MEXKIYy H3y4acMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYXAEHUS (MHIAYKTUBHBIC, JEIyKTHUBHBIE, IIO
AQHAJIOTUM), BBIABISITH 3aKOHOMEPHOCTH W IIPOTUBOPEYMSI B PacCMaTPUBAEMBIX
ABJICHUSX, (POPMYJIHPOBATh BHIBOJbI U 3aKIIOUYCHMS;

IIPUMEHATH B NPOLIECCE NO3HAHUS, UCIIONb3YyEMbIE B XUMUN CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENIN, IPEOOPA30BBIBATh MOJENIbHBIE IPEICTABICHUS — XUMUYECKUIL
3HaK (CMMBOJI) OJJIEMEHTa, XuUMHUYeckas (opmyna, ypaBHEHHE XUMHUYECKOU
peakuMu — MpPU pEUIeHUH YYEOHBIX IMO3HABATEJNbHBIX M MPAKTUYECKUX 3ajad,
IIPUMEHATh HA3BAHHBIC MOJIEIIBbHBIE NPEACTABICHUS AJIs BBIABICHUS XAPAaKTEPHBIX
NPU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKHUX PEaKIUM.

2) 0a3oBbI€e HCCJIEI0BATEIbCKUE 1eHCTBHSA:

BJIAJIETh OCHOBAMH METOJOB HAy4YHOIO TO3HAaHMS BEUIECTB U XUMHUYECKHUX
peaKLHnii;

(GbopMynHpOBaTh LIENU U 3a/1a4U UCCIIEA0BAHUS, UCIOJIb30BATh OCTABIEHHBIE
U CaMOCTOSITENbHO C(OPMYTUPOBAHHBIE BONPOCHI B KAadeCTBE MHCTPYMEHTa
NO3HAHUSA U OCHOBBI JJIs1 (POPMHPOBAHHUS TUIIOTE3BI [0 MPOBEPKE MPaBUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W IPOBEACHUSA
YUYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJ0M
npouecca, CaMOCTOATENbHO MPOTHO3UPOBATH €ro pe3yibrar, (HOpMyIUpOBaTh
000011IeHNS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIHTATOB HCCIEI0BAHUS,
COCTAaBJIATh OOOCHOBAHHBIN OTUET O MPOJAEIaHHON paloTe;

npuoOpeTaTb ONBIT YYEHUYECKOW HCCIENOBATEICKOM H  MPOEKTHOMN
NESATENbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIIBHOMY
NOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a]ad, NPUMEHEHUIO pa3InYHbIX
METOA0B IIO3HAHMUS.

3) padora ¢ nngopmanmeii:

OpUEHTHPOBATHCSI B Pa3IMYHbIX HCTOYHUKAX HH(pOpManuu (HAy4HO-
HOMyJIApHAsl JHUTepaTypa XHUMHYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOuS,
pecypcsl HTepHeTa), aHaau3upoBaTh MHGOPMALMIO PA3IUYHBIX BUIOB U (OpM
IPE/ICTaBIICHNU, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD U
HENPOTUBOPEYHBOCTS;



dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
orbope wmHpOpMAIIUA, HEOOXOAUMOM ISl  BBIMOJHEHHS YYCOHBIX 3a1a4
OIPEACIEHHOTO THUIIA;

npUOOpETaTh OMBIT KMCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  MpEACTaBICHUS
uHpopMamu (cxembl, rpaduKu, JUarpaMmMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpeACTBAa Npu paboTe C
XUMUYECKON uHGpOpMalMel: NpUMEHSATh MEXIpeAMeTHbe ((usudyeckue u
MaTeMaTHYEeCKHE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaTJISTHOCTH.

OBj1ajieHre YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIaeMOMl TeMbI B XOJ€ uajiora u/uiu
JTUCKYCCUH,  BBICKa3bIBaTh  HWACH, (OPMYJIHPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTETHHO BBITTOTHCHHS TIPEIJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMECH PE3yJIbTaTOB ITO3HABATEIBLHOU JESITCIBHOCTH,
MIOJTYY€HHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBITTOJTHCHHH
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKONH PabOThI MO HUCCIEIOBAHUIO CBOMCTB
M3y9aeMbIX BEIECTB, Peain3aIlui ydeOHOTO MPOEKTa U (HOPMYIUPOBATH BBIBOIBI
10 pe3yJibTaTaM TPOBEIEHHBIX HCCIAEAOBAHUIN IMyTEM COTJIACOBAHUS TO3UIUNA B
X0J1€ 00CYKJIeHHUsI 1 0OMEHa MHEHUSIMHU.

OBj1ajieHre YHUBEPCAJIbHBIMHU PEryJIATHBHBIMH TeHCTBUIMM:

CaMOCTOSATEILHO TIJIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
JEATENBHOCTD, OMpenessis e€ Ieau | 3aJadd, KOHTPOJIUPOBATh M IO MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aJrOPUTM JIEUCTBUA TIpH
BBITIOJTHEHUH YYE€OHBIX ¥ WCCIIENOBAaTEIbCKUX 3a7ad, BHIOMpATh Hamboee
¢ dexTuBHBIN crmocod WX pemeHuss ¢ y4ETOM TOJYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYCCKUX PEAKITUAX;

OCYIIECTBIISATh CAMOKOHTPOJb CBOEH NIEATETHHOCTH HAa OCHOBE CaMOaHAIM3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOECHHS Kypca «OpraHuueckas XHUMHS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh  MPEACTABICHUM O XMMHUYECKOW  COCTaBISAIONICH
€CTECTBEHHO-HAYYHONW KapTUHBI MHpPA, pPOJM XHMHHU B IIO3HAHUU SIBICHUU



npupoabl, B (OPMUPOBAHMHM MBINUICHUS W KyJbTypbl JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM I PEIICHUS] TPAKTUYECKUX 33124
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOW  XUMHMYECKMX  3HAaHMM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAIONINE TIOHATHS (XMMHYECKHI JJIEMEHT, aToM, »JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBs3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas W COKpaIlEHHAs), MOJb, MOJSpHas
Macca, MOJSIpHBIM O00BEM, YIIEPOIHBIN CKeJIeT, (YHKIMOHANbHAs TpYIIa,
paguKal, U30MepHsi, U30MEPBI, TOMOJOTUYECKUN P, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJ W a30TCOAEPKAIIUE COCAUHEHUS, MOHOMED, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBbIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOpPHUsl CTPOCHUS
opranunyeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHMsI MacChbl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHM SA3bIK XUMHU; MHPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE TMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHUX
ABJICHUM, (AKTOJIOrMUYECKUE CBEJEHUSI O CBOMCTBaxX, COCTaBe, IMOJYYCHUH W
0€30MacHOM HCIMOJb30BAHUM BaXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOM JAESITENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATh XapaKTepHbIC MPU3HAKU TOHSITHIMA,
yCTaHABIIMBATh UX B3aMMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIINE MOHSTHUS MPHU
ONKCAHUM COCTaBa, CTPOCHHUSI U MPEBPALIEHUI OPraHUYECKUX COSIMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XMMHUUYECKYI0 CHUMBOJIUKY JIJIsi
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB U YpPaBHCHUN XUMHUUYECKUX PEaKIuH,
W3rOTaBIIMBATh MOJEIN MOJIEKYJ OPTaHMYECKMX BELIECTB Ui WILIIOCTPALUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATH NPHHAMICKHOCTh HU3YICHHBIX
OpPraHMYECKMX BEIIECTB IO HMX COCTaABY M CTPOCHUIO K OIPEAEIEHHOMY
KJIacCy/Tpynne COoeauHeHH (YTJIeBOJOPOAbI, KHUCIOPOJI U a30TCOAEpIKallne
COCMHEHUSI, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS), JaBaTb MM Ha3BaHUS MO
cuctematuieckoii HomeHknatype (IUPAC), a takxke NMPUBOAUTH TPUBHAITHHBIC
HA3BaHUSI OTHAEIbHBIX OPraHUYECKUX BEHIECTB (STUJICH, MPOIMWIICH, AalleTUJIEH,
STWJICHTJIUKONb, TIUIEPUH, (PeHON, (opMaabIeTHll, areTalbIeTh, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCIJIOTa, OJICMHOBAas KUCIIOTa, CTEAPUHOBASI KHCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, eJIr0I03a, TIUIUH);

c(OpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3M B
OPraHUYECKUX COCANHEHUAX (OJAMHAPHBIE U KPATHBIE);



c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKECHHUSI TEOPUU CTPOCHUS
opranunveckux BemectB A. M. bytiepoBa mjis 00bICHEHHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MAcCChl BEILIECTB;

c(hOpMHPOBAHHOCTh ~ yYMEHHMM  XapaKTEepU30BaTh  COCTaB, CTPOCHHUE,
dusznueckre U XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPA3ITHUHBIX
KJIACCOB OPTraHMYECKUX BEHIECTB (METaH, 3TaH, ATHJICH, MPOMUJIECH, alleTUJICH,
Oyranuen-1,3, metmnOyramuen-1,3, GeH30J, METaHOJ, ATaHOJ], ITHUJIEHIJIMKOJb,
IJIMLIEPUH, (EHOJI, aleTalbJeruj, MypaBbuHAs U YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmall, IeJITI0103a, AMUHOYKCYCHAsl KUCJI0Ta), WILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJY HUMH YpPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX pEaKUUl C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (He(pTh, NPUPOIHBIA Ta3, Yrojib), CHOCOOBI HX MepepaboTKU U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYUCICHUS IO XUMHYECKUM
ypaBHEHUSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA
peakuyu 1O M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WJIM MPOIYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJETh CUCTEMOW 3HAHHU 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMHUU MIPU U3YYCHUU BEILECTB U
XUMUYECKUX ABJICHUHN (HaOMI0CHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJICTUPOBAHUE),
UCIIOb30BaTh CUCTEMHBIC XMMHUYECKHE 3HAHHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUIa MOJIb30BAHUS XUMUYECKOM
NoCy/Iol W Ja0OpaTOpHBIM O00OpYJOBaHUEM, a TaKXKE IMpaBuiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO BBHITIOJIHCHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (TIPEBpAIIEHUS] OPraHUYECKUX BEIIECTB MPY HArPEBAHUU, IOJIYUEHUE
ATUJIEHA M U3YYEHUE €ro CBOWMCTB, KAUYECTBEHHbIE pEAKIUU OPraHUuYECKUX
BEIECTB, JCHATypamus OEIKOB MPH HArpeBaHWU, IBETHBIC pEakiuu OEIKOB) B
COOTBETCTBHHM C TMpaBUJIAMU TEXHHKH OE30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OPATOPHBIM OOOPYAOBAHHEM, TMPEACTABISTh PE3yJIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3amuch ypaBHEHHM COOTBETCTBYIOIIHMX
peakumii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uHGOPMAIINIO, TOJIYy4aeMyl0 U3 pPa3HBIX HMCTOYHUKOB (CpEACTBA MAacCCOBOM
uHdopmarnuu, IHTepHET U APYTUX);



chOpMHUPOBAHHOCTh  YMEHHH  COONIOATh  MpaBWJIA  DKOJOTHYCCKH
1IEJIeCO00pa3HOr0 TOBEJEHUs B OBITY U TPYJIOBOM NEATETLHOCTH B LEJAX
COXPAaHEHMsSI CBOEr0 3JI0POBbSl U OKPYXKAIOIIEH IMPUPOJHOU CpPEAbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3MBl OIPEIACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMas cMbica mokasarens [IJIK, mosicHaTh Ha mpuMepax CIocOObI
YMEHBIIEHUS] W MNPEAOTBPALICHUS] KX BPEAHOTO BO3JICKUCTBUS Ha OpPraHU3M
YEJIOBEKa;

JUIsE OOYy4YaroIIMXCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3]I0POBbS: YMEHHE
OPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB H
XUMHUYECKUX SIBJIICHUM;

JUISL  CHEeNbIX M CclHabOBUIAIIMX OOYyYarolUXCsi: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HadeHui JI. bpaiins ans 3anucu XuMHUYECKUX

dbopmyi.
11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHMS Kypca «OOmas W HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMUPOBAHHOCTb  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIOINICH
€CTeCTBEHHO-HAYYHONW KapTUHBI MHpA, POJM XHUMHM B TIO3HAHUM SIBJICHUUN
npuposibl, B  (OPMHUPOBAHUU MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a1au
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOU
cpene;

BIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHWH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralONINe MOHATHSA (XMUMUYECKUH 3JIEMEHT, aToM, W30Tom, S-, P-, d-
ANEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJICKYJa, MOJIb, MOJSPHBI OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAsl, MOHHAs, METAJJIMYECKas, BOJOPO/IHAS ), KPUCTAIUIMUECKas PEIIETKa,
TUINBl ~ XUMHUYECKUX  PEAKUHM, pacTBOp, AJIEKTPOJIHUTHI, HEIJIEKTPOIUTHI,
AJEKTPOJIUTUYECKAs] JAMCCOLMAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakli, XUMUYECKOE PABHOBECHE); TEOPUU W 3aKOHBI (TEOpHs
3JIEKTPOJUTUYECKON Jucconuanuu, nepuoandeckur 3akon [[. M. Menpaeneesa,
3aKOH COXPaHEHHUsI MacChbl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAlICHUS HEPTrUu
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIME B OCHOBE NMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKUE CBEACHHUS O CBOICTBAX,
COCTaBe, MOJIYYCHHH U 0€30MMacHOM HCTIOIb30BaHIH BAKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOM JIeATETLHOCTH YETIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIC NPHU3HAKH TOHSATHUH,
YCTaHABIMBAaTh UX B3aHUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHME MOHSTHUS MPU
ONMCAaHUH HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIONH30BATh XUMHUYECKYI0 CHUMBOJIMKY JUISI
coctaBieHuss (HOpMya  BEHIECTB M  ypPaBHEHHM  XUMHYECKUX  PEaKIUH,
cucremarndeckyro HomeHkaTypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIHIECTB (YrapHbI Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, Tami€Has
U3BECTb, HETAIIEHAS U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAENATh BaJCHTHOCTh U CTENEHb OKHCIICHHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBs3U (KOBaJeHTHasi, MOHHAs, METAJUIMYECKasl, BOJIOPOAHAS) B COCAUHEHUSX, THI
KPUCTAJUNIMYECKON PEIIETKM KOHKPETHOrO BelllecTBa (aToOMHasi, MOJIEKYJspHas,
MOHHAs, MEeTaJUIMYecKas ), XxapakTep cpebl B BOJHBIX PACTBOPAaX HEOPraHMYECKUX
COC/IMHCHMH;

c(hOpMHPOBAHHOCTh YMEHHU yCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPraHWYEeCKUX BEIIECTB IO HMX COCTaBYy K OMNpeIeI€HHOMY Kiaccy/rpymnmne
COEIMHEHUH (MPOCThIE BEIIECTBA — METANIbl U HEMETAJLJIbl, OKCH/bl, OCHOBaHUS,
KHUCIOTBI, aM()OTEPHbIE TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbBICI MEPUOAMUECKOrO 3aKoHa /1.
N. MeHnneneeBa U 1eMOHCTPUPOBATh €r0 CUCTEMATH3UPYIONLYIO, OObSICHUTENbHYIO
U IPOTHOCTUYECKYIO (DYHKIUU;

c()OpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepronnueckoil CUCTEMBI
xuMHuYeckux sjemeHToB JI. M. MeHneneeBa, MCHoib3ys MHOHATHSA «S-, P-, d-
AIEKTPOHHBIE opOuTanm, «QHEPreTUYECKUE YPOBHIY, OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKHUX DJIEMEHTOB U MX COCAMHEHUM
1o nepuoaam u rpynnam [lepronnueckon cucreMbl XUMUYECKHAX d51eMeHTOB /1. U.
Meneneena;

chOpMUPOBAHHOCTh ~YMEHUM  XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTB  PAa3IMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHUYECKON CBSI3M MEXK]y HEOPraHUYECKHUMH
BEILECTBAMU C TOMOII[BI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUI;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHUYECKHE PEAKIIUU TI0
pa3IMYHBIM TPU3HAKaM (YUCIYy M COCTaBy PEArupyroliuX BEIIECTB, TEIIOBOMY
addexTy peakiuu, U3MEHEHHIO CTCIIEHEH OKHCIICHHUS JJIEMEHTOB, OOpPaTUMOCTH
peaKkuu, y4acTHIO KaTalau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHM COCTAaBJISATh YPABHECHUSI PEAKIMA Pa3TUIHBIX
THUTIOB, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHEHUSI PEaKInii MOHHOTO OOMEHa, yUUThIBAs
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIA;



cOpPMUPOBAHHOCTh YMEHHIl MPOBOJUTH PEAKLUH, IOATBEPIKAAIOLINE
KAUeCTBEHHBI COCTAaB Pa3JUYHbIX HEOPraHUYECKUX BEIECTB, pPACIO3HABATh
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAHUYECKHUX
BELIECTB;

c(OPMHPOBAHHOCTh ~YMEHMHM PACKpPBIBATh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBHUTEIIbHBIX PEaKIUN MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOro OajaHca
ATHUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
pEeaKIMK OT Pa3IUYHBIX (PAKTOPOB; XapaKTEp CMEIICHUS XUMUYECKOT0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelTHero Bo3nencTsus (nmpunuui Jle laTtensbe);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHMHUYECKHE IPOLIECCHI,
JeXallue B OCHOBE MPOMBIIUIEHHOTO TMOJYyYEeHHs] CEPHOW KHUCIOThI, aMMHaKa, a
TaKke COOPMUPOBAHHOCTh NPEJICTAaBICHUN 00 OOUIMX HAYYHBIX NPUHIUIAX U
AKOJIOTMYECKUX MPOoOJIeMax XMMUUECKOT0 MPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYUCICHHUS] C HCIOJIb30BAHUEM
MOHSTHUS «MaccOBasi JI0JIsI BEIIECTBA B PacTBOPE», OObEMHBIX OTHOIIEHHUI ra3oB
Py XUMHYECKUX PEaKIMIX, MACChl BEIIECTBA WM 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCE€ WU O0BEMY OJHOIO M3 YYACTBYIOIIUX B PEAKIIUU
BELIECTB, TEIUIOBOIO 3(PQeKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHS] MAcCChl
BELIECTB, MPEBPALLEHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
NoCy/Iol W Ja0OpaTOpHBIM O00OpYJOBaHUEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH IO BBIIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c()OpMHPOBAHHOCTh YMEHHMI IUIAHUPOBaTh U BBINOJHATh XHWMHUYECKHM
AKCIIEPUMEHT (pa3joKEeHHE MEPOKCHJIa BOJAOPOAA B MPHCYTCTBUM KaTalM3aTopa,
ONpEJENIEHUE Cpelpl pacTBOPOB BEIIECTB C IOMOMIbIO  YHUBEPCAIBHOTO
WH/IUKATOPA, BIUSHUE Pa3INYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIvy,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE peaklUuu Ha cynabdar-, kapOOHAT- U
XJIOPU/I-AHUOHBI, HA KaTUOH AMMOHMSI, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3a7a4 I10
TeMaMm «Metamne» u «Hemeramib») B COOTBETCTBUM C IpaBUJIAMH TEXHUKHU
0€30MacHOCTH IIPU OOpaIEHUH C BEIIECTBAMHU U JAOOPATOPHBIM O00OpPYAOBAHHUEM,
OPEICTaBIATh PE3yNbTaThl XHUMHUYECKOrO JKCIepuMEHTa B (¢opMe 3ammcu
YPaBHEHHI COOTBETCTBYIOIIUX pEakiuii U (GOpMYIHPOBATH BHIBOJBI Ha OCHOBE
3TUX PE3YJIBTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uHpOpMAIMIO, TIOJYy4aeMyl0 W3 pa3HbIX MCTOUYHUKOB (CpeICTBa MAacCOBOM
KOMMYHUKaluu, HTEpHET U APYTruX);



chOpMHUPOBAHHOCTh  YMEHHMH  COONIOAATh  MpaBHJIa  SKOJIOTHYCCKH
1IEJIeCO00pa3HOr0 TOBEJEHUs B OBITY U TPYJIOBOM NEATETLHOCTH B LEJAX
COXpaHEHHUSI CBOETO 3J0POBbSI M OKPYKAIOLIEH MPUPOAHON Cpeabl, OCO3HABATH
ONAaCHOCTb BO3JEHCTBHS HA )KMUBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, HOHUMAs
cmpicnt mokazarens [IJIK, moscHsAT, Ha mpuMepax CHocoObl YMEHBIICHHUS |
NPEAOTBPAILCHHS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

Ui OOY4YaroIIMXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
OPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUI;

JUISL  CJEeNbIX M CclIabO0BUIANIMX OOYyYaroluXcsi: YMEHHE HCIOJb30BaTh
penbedHO-TOYeuHYI0 cucTeMy obo3HaueHuil JI. bpaiins mis 3anucu XMMHYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
Haume | KosmuecTBO 4acoB DuiekTpo | BocnuTaTe/bHBIH KOMIIOHEHT YPOKA
Ne HoBaHM HHBbIE
e Koutp | Ipakr | (uuppos
m| pasjgein B OJIbHBI | WYecKH | ble)
/| oBH ce | e e o0pa3oB
I TeM ro | paoor pador aTeJIbHBI
nmporpa bl bl €
MMBbI pecypcsbl

Pa3znes 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOM

XUMUH
[Ipenme Mo0yX/1aTh 00YJaIONINXCsl COOI0IATh HA YPOKE OOIICTPUHSATHIE HOPMBI
T MOBE/ICHUs, IPaBUiia OOIIEHUS CO CTApPIIUMU (YUUTENIEM) U CBEPCTHUKAMHU
opranu (oOygarormmmucs);
YECKON
MPUBJIEKaTh BHUMAaHKUE 00YUYaIOUIMXCs K IEHHOCTHOMY acIleKTy U3y4yaeMbIX Ha
XAMHH. YpOKe SIBICHU, TOHATHIA, IPUEMOB; HCIIOIb30BaTh BOCIIMTATEIbHbIE BO3MOXHOCTH
Teopus CoZIepKaHusl y4eOHOro IpeMETa Yepes3 MoA00p COOTBETCTBYIOIIUX TEKCTOB JIJIst
CTpOCH YTEeHHUS, 3a]a4 Ui pelieHus, IPOOJIEMHBIX CUTYyalNil 17151 0OCYXIEHUS B KJIacCe;
us 3 NPUMEHSTh Ha YPOKE MHTEPAKTUBHBIE (POPMBI paObOTHI C 00YUAIOIIMMUCS:
opraHu rpymnmnoBasi pabora win padoTa B mapax, KOTOpbIe y4aT 00y4aroImnXcs KOMaH/IHOU
YECKIX paboTe ¥ B3aUMOJICUCTBHIO C APYTHUMH 00 yJarOIIIUMHUCS;
COe/IMH .
M OIUPATHCS HA )KU3HEHHBIN OIMBIT 00YJAIOIINXCS, YTOUHSS YTO OHU YATAIOT, YTO OHU
eHuil A. CIYIIALOT.
M.
bytnep OPraHK30BbIBATh JJIsl 00yUYaIOUINXCs CUTYallMi caMOOLEHKHU (KaK y4eOHBIX
oBa JOCTUKEHHUI OTMETKaMH, TaK U MOPAJIbHBIX, HPABCTBEHHBIX, IPAYKAAHCKHUX




IMOCTYIIKOB;,

Hroro o
pazneny

3

Pasnen 2. Yraesoaopoasl

[Ipenen
bHBIC
2. YTJIEBO 5
1 JIOPOJIbI
AJIKaHbI

MPUBJIEKaTh BHUMaHKE 00yJarOIIMXCcs K 00CyK/1aeMo Ha ypoKe HH(POPMaIIUH,
AKTHBH3AIMH [TO3HABATEIILHON JCATEIIbHOCTH 00YYarOIIUXCS

OpraHu30BbIBATb H_Ie(bCTBO MOTHBHUPOBAHHbBIX O6y‘laIOH_[I/IXCH Haa ux
HCYCIICBAOIIIMMU OAHOKIIACCHUKAMHU, JAOIINC O6y‘IaIOH_[I/IMC5{ conuaJibHO
3HAYMMBbIi OIBIT COTPpyAHNYCCTBA U B3aUMHOM IIOMOIIH,

pean30BbIBaTh BOCIIUTATENbHBIE BO3MOXKHOCTH B PA3IMYHBIX BUAAX JEATEIHHOCTH
00y4JarOIINXCS CO CIIOBECHOM (3HAKOBOM) OCHOBOM: CUCTEMATH3AIHS yIEOHOTO
Marepuala,

MoOYXIaTh O0YUYAIOIINXCS COONIIOAATh HA YPOKE OOIIECTTPUHSATHIE HOPMBI
MOBE/ICHUs, TIPaBUIIa OOIIEHUS CO CTAPIIUMU (YUUTENIEM) U CBEPCTHUKAMHU
(0Oy4aromMMucs); IPOEKTUPOBATH CUTYALUU U COOBITHS, Pa3BUBAIOLLUE KYIbTYPY
NepeKUBaHUN U IIEHHOCTHBIE OPUEHTALIUU PEOEHKa;

YUUTBIBaTh KyJIbTYpHBIE Pa3Inuus 00ydaroluXcs, M0JI0BO3PACTHIX U
WHMBUYaJIbHBIX OCOOEHHOCTEH;

pea30BhIBAaTh HA YPOKAX MOTUBUPYIOIIUHN TOTEHITMAT FOMOPA, Pa3psKaTh
HaIpsDKEHHYI0 00CTaHOBKY B KJIacce; OOIIAaThCsl ¢ 00yJarOIIMMHUCS (B AHATIOTE),
MpPU3HABATh UX JOCTOUHCTBA, TOHUMATh M PUHUMATh HX;

Ppa3BHUBATh y o6yqafoumxc;1 IIO3HaBaTCIbHYKO aKTUBHOCTb, CAMOCTOATCIIbHOCTD,
HHUIUATHUBY, TBOPUYCCKUC CHOCO6HOCTI/I;




Henpen

MIPUMEHATH Ha YPOKE UHTEPAKTHUBHBIE ()OPMBI pabOThI ¢ 00YJAIOITUMUCS :

eJIbHbIE UHTEJJIEKTYaIbHbIE UIPBI, CTUMYJIUPYIOLIUE 103HABATEIbHYIO MOTHBALIUIO

YTJIeBO 00yJaronuxcs

JOPOJIBI

. YCTaHABJIMBATH JIOBEPUTEIHHBIC OTHOIICHUS MEXIY YUUTEIEM U 00yJatoIMMuUcs,
CHOCOOCTBYIOIIME MO3UTUBHOMY BOCIIPUSATHIO yJallIUMUCS TPeOOBaHUMN U MPOCHO

AJIKEHBI yauTens;

)

ankaau

€HBI,

AJIKMHBI
UHUIMHAPOBATh U NOJJIEPKUBATh UCCIIEIOBATENbCKYIO IEATEbHOCTh 00yYaroIIUXCs
B paMKax peali3allid MU UHAUBUAYAJIBHBIX U TPYHIIOBBIX UCCIEA0BATEIBCKUX

Apowmar IPOEKTOB, YTO JACT O0YYAIOIIMMCS BO3MOKHOCTH TPUOOPECTH HABBIK

HYCCKHU CaMOCTOSITEIILHOTO PEIICHUSI TEOPETHUYECKON MPOOJIEMBI;

e

YIJIEBO UCIOJIb30BaTh BOCIIMTATENIbHBIE BO3MOXKHOCTH COJIEpKaHMs y4eOHOro mpeameTa

JOPOJIBI yepe3 MoA0op COOTBETCTBYIOIIMX TEKCTOB JUI UTEHUS, 3a/1a4 JJIs pelIeHus,
pOOJIEMHBIX CUTYalui 17151 00CYKICHUS B KJIacce;

[Ipupon pealn30BbIBaTh BOCIIUTATENIbHBIE BO3MOXHOCTH B PA3IMYHBIX BUIAX AEATEIbLHOCTH

HEIE 00y4Jaromuxcs Ha OCHOBE BOCHPUATHUS 3JIEMEHTOB JCHCTBUTENILHOCTH: U3Y4YE€HUE

HCTOYH yCTpOICTBa MPUOOPOB MO MOJIENSAM U YEPTEKaM; peaTH30BbIBAThH BOCIIUTATEIbHbIE

—_— BO3MOXXHOCTH B PA3JIMYHBIX BUAAX JESATEIHOCTH 00YHYAIOIIMXCS CO CIOBECHON
(3HaKOBOI) OCHOBOI1: cucTeMaTu3alus yueOHOro MaTepHaa;

yTJIEBO

J0pOJI0

B U UX

nepepa

0oTKa




Hroro no
pasneny 13

Pasznea 3. Kuciopoacoaepskammue oprannyeckue
coeTMHeHUus

Cnoupt
Bl. 3
Denon

MIPUMEHSTh Ha YPOKE UHTEPAKTUBHBIE (POPMBI pabOThI C 00YHAIOIUMUCS:
rpymmnosas padora uiu paboTa B mapax, KOTOpbIe yuaT 00y4aroLIMXcsi KOMaHIHOM
paboTe 1 B3aMMOICHCTBHIO C APYTUMH 00yUYaIOIIMMHUCS;

pean30BbIBaTh BOCIIUTATENLHBIE BO3MOXXHOCTH B PA3IMYHBIX BUIAX JACATEIHHOCTH
00y4aronmxcs CO CJIOBECHOM (3HAKOBOI) OCHOBOM: CITYIIIAHUE W aHAJIH3
BBICTYIIJIEHU CBOMX TOBapHUIIEH;

MIPUMEHSTH Ha YPOKE HHTEPAKTUBHBIE (DOPMBI PaOOTHI C 00YJAIOIIUMICS: YIeOHbIE
JMCKYCCUU, BUKTOPUHBI, HACTOJbHBIEC UTPBI, POJIEBBIE UTPBI, YUeOHBIE TIPOEKTHI,

peaT30BhIBAaTh BOCIIUTATENIFHBIE BOSMOKHOCTH B PA3IIUYHBIX BHIAX JCATEIBHOCTH
00y4aromuXcst CO CIIOBECHOW (3HAKOBOM) OCHOBOM: CaMOCTOsITENIbHAsE padoTa ¢
y4eOHUKOM, paboTa ¢ HayYHO-TIONYJISIPHON JIUTEPATypOld, OTOOp U CpaBHEHHE
Marepuaia 1o HeCKOJIIbKUM UCTOUHUKAM;

OpPTaHM30BBIBATh B paMKaxX ypoKa IMOOMIPEHHE YIeOHOW/COIMAIbHON YCIENTHOCTH;
OIUPAThCsl Ha )KU3HEHHBIN OMBIT 00YYaOUINXCsl, TPUBOAS I€HCTBEHHBINA TPUMEPHI,
00pazbl, MeTaopbl — U3 OMU3KUX UM KHUT, (PUIBMOB, MYITHKOB, KOMITBIOTEPHBIX
urp;

MOMOYb O0yYaroIIMMCS B3TJIIHYTh Ha y4eOHBINH MaTepual CKBO3b MPU3MY
YeJIOBEYECKOM IIEHHOCTH

YCTaHABJIMBATH JIOBEPUTEIbHBIE OTHOIICHUS MEXIY YUYUTEIEM U 00yJarOIUMHCH,
CHOCOOCTBYIOUINX MO3UTUBHOMY BOCIIPUSATHIO ydalllUMHCS TpeOOBaHUI U POCkO
YUUTENS;




Anpaer MPOCKTUPOBATh CUTYAllUU M COOBITHS, Pa3BUBAIONINE KYJIbTYPY MEPEKUBAHUN U
AIBL. [IECHHOCTHBIC OPUCHTAIIUH PEOCHKA;
Kap6ou obmarbes ¢ o0yyarouMucs (B TUaore), Npyu3HaBaTh UX JOCTOMHCTBA, IOHUMATh U
OBBC MPUHUMATh UX
KHCIIOT 7 1
BI.
CnoxH
bIC
3¢hupbI
OpraHU30BHIBATh MIE(PCTBO IPYAUPOBAHHBIX OOYUAIOMIUXCS HAJ KX
HEYCIICBAIOIIUMH OJIHOKJIIACCHUKAMH, JAOIIHe 00yJaONIMMCs COITUATEHO
VI1eso 3HAYMMBIiA OIBIT COTPYJAHUYCCTBA U B3AUMHOM [TOMOIIIH; PEaTH30BbIBATh
3 1 BOCITUTATEIbHBIC BO3MOKHOCTH B Pa3IMYHBIX BH/IaX JACATEIBHOCTH 00YJarOIUXCs
st CO CIIOBECHOM (3HAKOBOI) OCHOBOW: CIIYIIIAaHKME U aHAJIN3 BBICTYIUICHUH CBOMX
TOBAPUILIEH;
Hroro no
pazneny 13

Pa3nen 4. A3oTcoaepikaniue opraHu4ecKue
coeTHHEHH

AMUHBI

Amuno
KHCJIOT
BL
benknu

1 Bubmuoreka [{OK https://m.edsoo.ru/7f41bf72 mo0

aTh Of

1  Bu6muoreka ITOK https:/m.edsoo.ru/7f41bf72 Ha ypoKe 00w
TIOBCALCHMUA, I1]

CO CTapIINMHU
CBEPCTHUKAM

peanu
BO3MO

BOBbIBA]
PKHOCTH

JACATCIIBHOCTH

CJIOBC

CHOM (31

BEIBOJILI U JIO!

aHaJIn

3 popmy



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

TEKCT(
KaJec
3aJ1aHI
peanu

HNroro no
paszaeny

3

Pasnen S. BeicokoMoJIeKy I pHbIE COCAUHEHUSA

5. ITmactm
1 accCEbL.

BBICKA3bIBAaTh CBOM HUHTCPCC K YBJICUCHUAM, MCUTAM, )KU3HCHHLIM IIJIaHAM,

npobiemMam aereit/ 00ydaroluxcsi B KOHTEKCTE COlep KaHus yueOHOro mpeamMera

DBBIX KO
'BEHHBL
I T10 P
30BBIBA
BO3MO!
nesre’
OCHOB:
JEUCTE
JIEMOH
yueOH
VHUIIN
uccie;
o0yual
peanu
1 Ipyn
MPOeK’
BO3MO!
nyou
ayJuT
OTCTar
puMe
UHTED:
o0yual
YPOK I
KOTOp
Hajax
MEXIT




Kayuyx MIPUBJIEKATh BHUMaHKUE 00yUarommXxcs K 00Cyk1aeMo Ha ypoke nHpopMaiuu,
. AKTUBU3AIMH [TO3HABATEIILHOM JIEATEIILHOCTH 00YJaIOITIXCs
BookH OpPraHU30BbIBATH M) CTBO MOTUBUPOBAHHBIX 00YJAIONINXCS HAJ MX
a HeyCHeBa{OH.II/IMI/I OIHOKJIaCCHHUKAMH, I[aromnue 00y4arouMMcs COITUAIBHO
3HAQUYUMBIN OTBIT COTPYAHUYECTBA U B3AMMHOW ITOMOIIIH;
Hroro nmo 5
pazneny
OBILIEE
KOJIMYEC
TBO
YACOBIIO | 34
ITPOTPAM

ME




11 KIIACC

HaumenoBanme | KojaudecTtBo 4acoB JMCKTPOHHEIE Bocmurarenbub1ii
Nen/m | pasjiesioB u TeM (pposbic) KOMMOHEHT ypoka
HpOTpPAMMbI Beero Kontposabueie | IlpakTHueckue | 00paszoBaTesibHbIE
padoThI padoThI pecypchbl

NPUMEHSTH Ha YPOKE
WHTEPaKTUBHBIC (POPMBI
paboThI C O0YJAFOIIIMMHUCS
yueOHbIe JUCKYCCHH,
BUKTOPHHBI, HACTOJILHBIC
UTPBI, POJICBBIC MBI,
y4eOHBIC TPOCKTHI;

Ctpoenne peaIn30BhIBATh

aTOMOB. BOCITUTATE/IbHbIE

[Tepuoanueckuii BO3MOXKHOCTH B Pa3IMYHBIX

3aKOH H BHJIaX JCATEILHOCTH

11 Tepnoaudeckas 3 00YyYaroIIuXCsi CO CIIOBECHOM
crcTeMa (3HAKOBOI1) OCHOBOIA:
S— caMOCTOATENIbHAsI paboTa ¢

anemeHToB /[. U.
Menpeneena

yu4eOHHKOM, paboTa ¢ Hay4yHO-
MO YJIIPHOU JINTEPATypOil,
0TOOp U CpaBHEHUE
MarepHasa 1o HeCKOJIbKUM
HCTOYHUKAM;

OpraHHU30BBIBATh B paMKax
ypOKa MOOIIPEHUE
yueOHON/COIMaATbHOMI
YCHEUTHOCTH




1.2

Crpoenne
BEIIECTBA.
MHuoroo6pasue
BEIIIECTB

WHULMUPOBATH 00YUYAIOLINXCS
K 00CYKJICHUIO,
BBICKA3bIBAaHUIO CBOETO
MHEHHsI, BBIpaOOTKE CBOETO
OTHOILIEHUS 110 ITOBOY
MOJIy4aeMoOil Ha ypOKe
COLIMAJIbHO 3HAYMMOK
UHpOpMaIny;
OpraHU30BbIBaTh B paMKax
YpOKa IPOSIBJICHUN aKTUBHOU
JKA3HEHHOW MO3ULIUHI
00yJaroIInXCs;
OpraHu30BbIBATh
WHAMBHIYyaIbHYIO Y4€OHYIO
JeSITENBHOCTD;

MOJICTUPOBATh HA YPOKE
CUTYaIUu JJ1s BbIOOpa
TIOCTYITKa 00yYarOIIIUMHUCS
(Texctsl, nH(pOrpaduka, BUICO
U Jp); pealn30BbIBATH
BOCITUTATEIIbHBIC
BO3MOXHOCTH B PA3ITUYHBIX
BHJIaX AEATEIbHOCTH
o0yJaronmxcs Ha OCHOBE
BOCIIPHSITHS DJIEMEHTOB
NEUCTBUTEIILHOCTH
HaOJIIOIEHUE 3a
JIEMOHCTPALUSAMHI YUUTEISA,
MPOCMOTP Y4EOHBIX (PUITBMOB;

peann30BbIBaTh HA YPOKax
MOTHUBHPYIOIIHUNA MOTEHIINAT
IOMOpa, pa3psKaTh




HaNpsHKEHHYIO 0OCTaHOBKY B
Kjacce

1.3

XUMHUYECKHUE
peakuuu

ONUPATHCS HA KU3HEHHBIN
OITBIT OOYYAIOIINXCS, TIPUBOJIS
JIEWCTBEHHBIN MPUMEDPBI,
00pa3sl, MeTapopsl — U3
OJIM3KUX UM KHUT, (PHIIEMOB,
MYJIBTUKOB, KOMITBIOTEPHBIX
urp,

Hroro no pazgeny

13

2.1

Meramnbsl

YpOKe OOIICTIPUHSATHIC HOPMBI
MOBEJICHUS, TIPABUJIA OOIICHUS
CO CTapIIMMH (YUUTEIEM) U
CBEPCTHUKAMU
(oOygarormmumucs);
pean30BbIBaTh
BOCIIUTATEIbHbBIE
BO3MOXKHOCTH B Pa3IMYHBIX
BUJAX JESITETbHOCTU
00yJaromxcs co CJI0BECHOM
(3HaKOBOI) OCHOBOW : BBIBOJIbI
Y JI0KA3aTeIbCTBO (OpMYII,
aHanu3 GopmyI, pelieHue
TEKCTOBBIX KOJTMYECTBCHHBIX U
KaueCTBEHHBIX 3a/ad,
BBITIOJTHEHUE 33JaHU 110
pa3rpaHUYCHUIO TTOHSITUH




peann30BHIBATH
BOCITUTATEIbHbIC
BO3MOKHOCTH B Pa3INIHBIX
BUJIaX ACATEIBHOCTU
00y4Jaronuxcsi Ha OCHOBE
BOCIPHUSTHS 3JICMEHTOB
NeWCTBUTENLHOCTH :
HaOIroIeHNE 32
JIEMOHCTPALUAMH YIUTEI,
IPOCMOTpP Y4eOHBIX (PUIBMOB;

WHULIMUPOBATH U
MO//IEPKUBATH
HCCJIeI0BATEIHCKYIO
JESITENHPHOCTh 00YYatOIIUXCs
B paMKax peanu3aluyd UMU
WHNBUIYAIBHBIX U
TPYIIIOBBIX
HCCIICA0BATEIbCKUX
MIPOEKTOB, YTO JIaCT
00yJaroIIMMCsl BO3MOXKHOCTh
proOPECTH HaBbIK
MyOIMYHOTO BBICTYTIICHUS
nepes ayaAuTopueid,
apryMEHTHUPOBaHUs U
OTCTaMBaHUS CBOEH TOYKHU
3peHUS;

2.2

Hemeramsl

NPUMEHSTH Ha yPOKe
WHTEPaKTUBHBIC (POPMBI
paboTHI C OOYJAFOIIIMUCS
BKITIOYCHHUE B YPOK HTPOBBIX
npouenayp, KOTopble
CITOCOOCTBYIOT HaJTQ)KUBAHHUIO




MO3UTHUBHBIX MEKJITHYHOCTHBIX
OTHOIIICHUH B KJ1acce;

BBICKa3bIBaTh CBOM MHTEPEC K
YBJICUCHUSIM, MEUTAM,
YKU3HEHHBIM IJIaHaM,
npobaemam aereit/
00yJaronuXxcsi B KOHTEKCTE
coJiepKaHusl y4eOHOro
npeamera

MHULMUPOBATh 00YyYarOIINXCs
K 00CYXJICHUIO,
BBICKa3bIBaHUIO CBOETO
MHEHUS, BBIPaOOTKE CBOETO
OTHOLIEHHUS 110 TIOBOAY
II0JIy4aeMOM Ha ypoke

CBsI3b COLIMAJIBHO 3HAYUMOU
nH(pOpMaLnY;
HEOpraHHYECKHNX (bopmarmu;
2.3 2 OpPraHH30BbIBAaTh B paMKax
Y OpTaHHYECKUX o .
ypOKa MpOSIBICHNUH aKTHBHOM
BellecTs KU3HEHHOW MMO3ULINU
o0yJaronmxcs;
OpTraHU30BHIBAThH
WHAUBHIyTBHYIO YI€OHYIO
JeATeNbHOCTD;
Hroro no pazgeny 17
BOCITUTHIBATh ArOIUXCS
3.1 XuMus ¥ KU3Hb 4 oc y obyqatomuxe

YYBCTBO YBAXKCHUA K )KU3HHU




JPYTUX JIIOJICH U KU3HH
BOOOIIIE;

MOJICTUPOBATh HA YPOKE
CUTYaIUH JIJIsl BRIOOpa
MOCTYTIKa O0YYarOIIMMUCS
(Texcthl, H(pOrpaduka, BUaIEO
U JIp); peajln30BbIBaTh
BOCITUTATEIIbHBIC
BO3MOXHOCTH B PA3ITUYHBIX
BUJAX JESITETHHOCTH
00y4JaronuXxcsi Ha OCHOBE
BOCIIPUSITHS DJIEMEHTOB

Hroro no pazaeny 4
OBUIEE KOJIMYECTBO
YACOB I10 34

[NPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne nudposbIe
iy Tema ypoxka Beero Kontpoabubie | IlpakTuyeckue 0GpazoBaTebHbIE
padoThI padoThI pecypen
1 [Ipeamer oprann4ecKkor XUMHUH, €€ 1
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHUE
Teopust cTpoeHnsT OPraHUYECKUX
2 coenunenniit A. M. Byrieposa, e€ oCHOBHBIE 1
IOJIO’KEHUS
[IpencraBnenue o ki1accupuKaiuu
3 opraHnueckux semects. Homenknarypa 1
(cucremaTHueckasi) U TpUBHAJIbHBIE
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUH PAJT
5 MeraH 1 3TaH — IpocTenIne 1
IIPEICTABUTENIN AJIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTHJIEH U NPONUJIEH — MPOCTEMIINe 1
MIPEICTaBUTENN ATKEHOB
8 [Ipaktrueckas padora Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3YyYEHHE €r0 CBOMCTB
Anxanuensl. byraauen-1,3 u
9 MeTunoytaauen-1,3. [onyuenue 1

CUHTCTUYCCKOI'O KaydyKa U pC3UHbI




AJIKMHEBI: COCTaB M OCOOCHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHUH Psifl. AUETHIIEH —
MPOCTEUIINI MPEICTABUTEND ATKUHOB

11 Brruncnenus no ypaBHEHUIO XUMHYECKON
peakuuu

12 Apensl: 6eH3011 U TOIY0d. TOKCHYHOCTD
apeHoB

13 I'eneTnueckast cBA3b YIriIeBOJOPOIOB,
MPUHAJISKAINX K pa3IMYHBIM KJlaccam
[IpupoaHbIe HCTOYHUKH YTIIEBOJOPOJIOB:

14 MIPUPOJIHBIN ra3 U NOMYTHbIE HEPTSIHBIE Ta3bl,
He(Th U IPOAYKTHI €€ nepepadoTKu
[IpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB:

15 MPUPOJIHBINA Ta3 ¥ MONyTHbIE He(TAHbIE ra3bl,
He(Th U NPONYKTHI €€ nepepaboTKu

16 KonTtponbnas pabota 1o pazaeny
«YTII€eBOIOPOABD)

17 [IpenensHBIE OJHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHo. BonoponHas cBsi3b

18 MHoOroaTroMHbI€ CIIUPTHI: STHUIICHTIUKONb U
TIIMLEPUH

19 @deHoM: CTpOEHUE MOJIEKYIbl, GU3NYECKUE U
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

20 Anpaeruapl: GopManabAErul U aleTaabAeruil.
Aneron

21 OaHOOCHOBHBIE MTpe/iebHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHAsl U YKCYCHast

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOM KHUCIOTBI»

CTeapI/IHOBaH H OJICMHOBAs KHCJIOTHBI, KaK

23 NPECTAaBUTENN BBICIINX KAPOOHOBBIX KUCIIOT

24 MpL1a Kak COJM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBIE
CrnoxxHbIe 2UPHI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KHCIOT. [ MIpOIH3 CIOKHBIX
3¢upoB

26 Kupsl: rugponus, mpuMeHeHHe,
OuoNoruvecKas poib )KUPOB
VYTieBopl: COCTaB, KiaccuuKarus.

27 Baxwuelinme npeacTaBuTeNu: riI0K03a,
¢bpykTOo3a, caxaposa

28 Kpaxmain u nemirono3a kak npupoaHbie
TIOJTMMEPBI
Kontponbnas pabota no pazueny

29 «Kucnopozacoaepxamiye opraHuuecKue
COCITMHCHHUS»

30 AMMWHBI: METUJIAMUH U aHUJIUH
AMHWHOKHUCIIOTHI Kak aMm(OoTepHbIe

31 OPTaHUYECKUE COCAMHCHHUS, UX
Ouonornveckoe 3HaueHue. [lentuapt

39 benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIC COCTUHCHUS

33 OCHOBHBIC TIOHSTHS XUMUHU
BBICOKOMOJICKYJISIPHBIX COCTMHCHHH

34 OCHOBHBIE METOIBI CHHTE3a

BBICOKOMOJIEKYJISIPHBIX COCIMHECHUIA.




HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

Ne
/o

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHnTtpoibHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHBIE
uudposbie
o0pa3oBaTejibHbIE

pecypcbl

XHUMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aToMoB

[Tepronnueckuii 3akoH u [leprnoanueckas
cUcTeMa XUMHUYeckux ajemMenToB /. U.
MenpeneeBa, ux CBA3b C COBPEMEHHON
TEOpPUEN CTPOEHHUS aTOMOB

3aKOHOMEPHOCTHU U3MEHEHUS CBOMCTB
XAMUYECKUX DJIEMCHTOB U UX COCIMHCHUH I10
rpyIIaM U nepuojaM. 3HaueHUe
MEPUOINYECKOT0 3aKOHA M CHCTEMBI
xumuueckux ayemeHToB .M. MeHnieneeBa B
Pa3BUTUU HAYKH

Crpoenue BemecTBa. XuMUYECKasl CBS3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHUs KOBAJICHTHON
cBsi3u. BonopoaHas cBsizb

BaneHTHOCTB. DJIEKTPOOTPULIATEIHLHOCTD.
Crenens okucienus. Bemecrsa
MOJIEKYJIIPHOT'O U HEMOJIEKYJIIPHOTO
CTpOCHHS

[lonsATHE 0 MUCTIEpCHBIX cucTeMax. MIcTuHHBIE
Y KOJUIOMAHBIE PaCcTBOPHI. MaccoBast 1051
BELIECTBA B pacTBOpE




Krnaccudukarus u HoMeHKIaTypa
HEOpPraHWYECKUX COeNMHEHU. [ eHeTnueckas
CBs3b HeOpFaHI/I‘ICCKI/IX BECUICCTB, pa?,J'II/ILIHI)IX
KJ1aCCOB

Knaccugukanus XuMHUeCKIX peakuuil B
HEOPraHWYECKOW U OPraHMYECKON XUMUHU.
3aKOH COXPAHEHUS MaCChl BEIIECTB; 3aKOH
COXPaHEHUs U IIPEBPALLCHNS SHEPTUU IIPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTHUMbIe pEaKIHH.
XUMHUYECKOE PaBHOBECHE

10

[Ipaktrueckas padora Ne 1. «Brnusaue
pa3nu4HbBIX (PaKTOPOB HA CKOPOCTH
XMMHUYECKON peakium»

11

DnekTponutuyeckas auccoruanus. [lonsatue o
BOJIOpPOIHOM ToKazarene (PH) pactsopa.
Peakuu nonnoro oomena. ['maponus
OPTaHUYECKUX U HEOPTAaHMUECKUX BEIIIECTB

12

OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE pCaKkiuu.
[TonsiTre 06 AMEKTpoONIK3€E PacIIaBOB U
pacTBOPOB coJe

13

KontponbHas pabora 1o pasaeny
«TeOpeTI/ILIeCKI/Ie OCHOBBI XUMHUN»

14

Meraiubl, ux nonaoxenue B [lepuognueckoi
CUCTEME XUMHUYECKUX 3JieMeHTOB /1. 1.
MenzeneeBa 1 0OCOOEHHOCTH CTPOCHHUS
aToMoB. O0mMe pU3NIeCcKre CBOKMCTBA
METaJUIOB




CrnnaBbl METaIIIOB. DJIEKTPOXUMUYECKUM AL

15 HaNpsHKEHU METAJLIOB
XHUMHUYEeCKHe CBOMCTBA BAXKHEHIITNX METaJIIOB

16 (HaTpwuii, KA, KaJIBIIMH, MarHui,
QTIOMUHUI) U UX COCTUHEHUN

17 XUMHYECKHE CBOMCTBA XpOMa, MEAU U UX
COEIMHEHUI

18 XUMHYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX
COCIMHEHUN
[Ipaktrueckas pabota Ne 2. "Pemenue

19 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME
«MeTamie»"
Hewmeramnsl, ux nonoxenue B [leprnoanueckoit

20 CHCTEeME XUMHUUeCcKuX 3yemMenToB /. U.
MenneneeBa 1 0COOEHHOCTH CTPOCHUSI aTOMOB
dusndeckue CBOMCTBA HEMETAJIIOB.

21 AmoTponusi HEMETaJIOB (Ha mpuMepe
KHCIIopoJia, cepsl, hocdopa u yrieposa)

29 XHUMHUYECKHE CBOMCTBA raJIOr€HOB, CEPBI U UX
COCIMHEHUN

23 XHUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COCIMHECHUI

24 XHWMHUYECKHE CBOWCTBA YIiiepoaa, KpEMHUS U
HUX COCIUHEHUN

o5 [IprmeHeHre BaKHEUIIIMX HEMETAIVIOB U UX
COCIMHEHUI

26 OO0o001IeHre U cucTeMaTU3alis 3HaHUH 110

TeMme «HemeTamnbl». Beraucnenus mo




YpaBHEHUSM XUMHUYECKUX PEaKIUi 1
TEPMOXMUMUYECKUE PACUETHI

[Ipaktrueckas padora Ne 3. «Pemienune

27 JKCIIEPUMEHTAIBHBIX 33a4 110 TEME 1
"Hemeramis'"»

28 KonTponbnas padora no remam «Metamis» u 1
«Hemeraiuibny

29 Heopranuueckue u opraHu4ecKue KUCIOTHI. 1
Heoprannueckue u opraHn4eckue OCHOBAHUS
AMmdoTepHble HEOPraHUUECKUE U

30 OpraHUYecKue coeuHeHns. | eHeTnyeckas 1
CBSI3b HEOPTraHMYECKUX M OPTraHUYECKUX
BEIIIECTB
Ponp xumun B o0ecrieueHUH KO0 MUECKOH,

31 SHEPTreTHYECKON U MUIIEBON 0€30MMacHOCTH, 1
Pa3BUTHH MEAULIUHBI
[IpencraBnenus 00 00X HAYIHBIX

32 MIPUHIMIIAX IPOMBIIIIEHHOT'O ITOJIY4YEHHUS 1
BXHECHIINX BEILECTB

33 YenoBek B MUpE BELIECTB U MATEPHUAJIOB

34 XuUMHS ¥ 3I0POBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 10 knacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; nox penakuueit Jlynuna B.B., OGmiecTBo ¢ orpaHuydeHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkumonepHoe obiectBo «M3naTenbeTBo
«ITpocsenieHue»

» Xumus, 11 xnace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., Jlyaun B.B.;
nox penakiueit Jlyauna B.B., O61ecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO
«IPODA»; AknnonepHoe odmectBo «M3maTenscTBo «IIpocBerienner
JIunne Buonerra [lerpoBHa CripaBOYHMK MIKOJIBHUKA IO XUMUU C PEIICHUEM

3amay 8-11 kimacce

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJA
Meroanueckoe nocodue k yueOnukam B. B. Epemuna, H. E. Ky3smenko, B. H.

Tepennna u np. «Xumus. bazosiii ypoBeHb». 10—11 knacc

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://window.edu.ru/

https://resh.edu.ru/

http://www.tulaschool.ru/



JIOKYMEHT MOZAMNUCAH S/IEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE BFODKETHOE OBLLUEOBPA30BATE/IbHOE
YYPEXXAEHME NPA30BELLKOrO MYHULIUMAJIbBHOIO OKPYTA

BOJIOrOAICKOI OBIACTU "CPELHSSA LUKOJIA N2 2 I.rPSI30BLIA", Llaxosa
CeeTnaHa MBaHoBHa, [inpekTop
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