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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpelHero ooOiiero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONM MPOTPAMMbI  CpeAHEro 001iero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHbIX OpraHuzauusx Poccuiickoi
denepanuy, peamu3yIOIUX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTUsl BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl IO XUMHUH, K OINpPEAEICHUIO
oOmieil ctpareruu oOyueHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJEpKaHUsl, Pe3ylbTaTOB OOyuYeHUs U TPeOOBAHMH K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHU3alluM, SBIAETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM H3TallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
Yel0BeKa, a TakKKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO M TNPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyJaroluxcs Ha YpOBHE CpPEJHEro o0IIero oOpa3oBaHusl CPeACTBAMU Yy4eOHOTO
npeaMera «XUMHsSD», COJEp)KaHHUE M IOCTPOCHHE KOTOPOrO ONpPENESIEHbl B
nporpaMMe N0 XUMHHM C Yy4€TOM CHeUM(PUKHA HAyKHM XUMUHU, €€ 3HAueHus B
NO3HAHUM TIPUPOABI U B MaTepUaIbHOW KU3HU OOIIECTBA, a TaKXe C Y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oduero oopazosanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyr poJib B
COBPEMEHHOW LUBWJIM3AIMM, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEeKa, KOTopoe (OpMHUpPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTMU PUMEHEHUSI.

TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOMN 4acThbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro ujgeHa oOmectBa. CoBpeMeHHas XHMHSA Kak Hayka



CO3uJaTeNbHasl, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
rII00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MHEISIMH U TMPUHIUIAMU CPETHEro OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomuMA  npeaMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmIass U HEOPraHWYECKas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XUMHHU (C BKIIFOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHu4eckol xumuu. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHWN NPU WU3YYEHUU
npeaMera 00ecrnedYMBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» u «OO0mas u
HEOpraHuyeckas XuMus» c(opmMupoBaHa B IpOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0O YydyeOHOro Marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPENCIEHHBIX
TEOPETHUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYeCKOW XHWMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemecTB. CBeleHUs 00 H3ydyaeMblX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEIUHEHHN. B Kypce OpraHmyeckom XUMHH IIOJYYarOT DPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETOo 0Opa3oBaHHUs NEepBOHAYAILHBIC
IPEJICTaBICHNUS O XUMUYECKOM CBSI3U, KIacCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B THpeamere «XuMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl U3YyYEHHBII Ha YpPOBHE OCHOBHOIO 0O0Iero o0pa3oBaHus
TEOPETUYECKU MaTepuan M (AaKTOJIOTMYECKHE CBEIACHHMS O BEIEeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUSD» O00ydarouuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX MO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUN O BaXXHEHIIKMX BEIIECTBAX, UX COCTABE, CTPOECHMUH,
CBOMCTBaxX M NMPUMEHEHHUM, A TAKXKE O XUMHUYECKUX PEAKLMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoJyiHsercs B kKypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3U XUMHUHU C
JPYTMMU HayKaMH, PacKpbIBalOT €€ pOJib B INO3HABATEJIBbHONM W IMPAKTHYECKOU



NEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIMIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIUBATh HUHGOPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaJIbHBIX U
HKCIIEPUMEHTAJILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1enomM copepxanue yueOHOro
npeaMera «XHUMHUS» ~ JAHHOTO  YPOBHSA  HM3YyYEHUSI  OPUEHTUPOBAHO  Ha
dbopMupoBaHre y 0OYyYaIOIIUXCS MHPOBO33PEHUYECKONW OCHOBBI IS MMOHUMAHMS
bunocopckux umed, TaKuX Kak: MAaTepUAIbHOE €IMHCTBO HEOPTaHUYECKOTO U
OpraHUYECKOro MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUHA MyTEM SKCIEPUMEHTA H
pelieHusT MPOTUBOPEYUH MEXKAYy HOBBIMU (akTamMu ¥ TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodseM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTHUIA U MaT€pUaJIOB.

B rmiaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTHS M COLMAIU3ALMU
oOyJaroluxcs NPUHATBIE NPOrpaMMON IO XMMHH TOAXOMAbI K OIpPEIEICHUIO
COJEpKaHUS U TOCTPOEHUS TMpeAMeTa MpPeayCMaTpuBaroT (opMHpOBaHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACUCTBUN, HMEIOMMX 0a30Boe 3HAYEHHE JUIA
pPa3IMYHBIX BHJOB JESATEIBHOCTH: pELIEHUs NpoOsieM, MOHCKa, aHalu3a H
00paboTKH MH(POPMALIMH, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONBITA MPAKTUYECKOM
U HCCIIENOBATEIbCKON AESATENbHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMHUH.

B npakTuke mnpenojaBaHus XMMHUM Kak HAa YpPOBHE OCHOBHOTO OOIIETo
o0pa3zoBaHus, TaK U HA YPOBHE CcpesiHEro ol1iero oopa3oBaHusi, IPU ONPEICICHUN
COJIEpKaTEeIbHOM XAapAaKTEPUCTUKHU LIeJIed W3Y4YeHHUs MNpeaMeTa HarpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKON HayKu Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJlbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW NMOAXOJ K OINPEACICHHUIO LIEJEH H3y4EeHUs
IIPEMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs IVIABHBIMM LEJSIMU W3Y4YEHUsS IpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisItOTCSA:

e (QopMmupoBaHHME CUCTEMBl XMMHYECKMX 3HAHUW Kak  BaKHeWIen
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHS, (PyH/IaMEHTANIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME WU MOHUMAHUE CYIIHOCTH JOCTYHHBIX
0000IIEHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C HCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (GopMUPOBAHHE U PA3BUTHUE MPEICTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEUIECTB M XUMHYECKHX peakuuid, HEOOXOOUMBIX [UIsi HPHOOpEeTEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHU,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUUECKON U TOBCEAHEBHOM KU3HU;



® pa3BUTHE YMEHUI U CITIOCOOOB JIEATEIBHOCTH, CBI3aHHBIX C HAONIOIEHUEM U
OOBSCHEHHEM XHUMHYECKOTO HKCIIEPUMEHTAa, COOJIIOJICHUEM TMpPaBUII
0e30macHOro 0OpallleHUs C BEIIECTBAMH.

Hapsigy ¢ aTum, coniep:kaTelibHasi XapaKTepUCTUKA LeNied U 3a7a4 U3ydeHUs
IpeaMeTa B IporpaMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IPHUOPUTETAMHU B CHUCTEME CpeaHero oduiero oOpazoBanus. CerogHs B
OpernoJaBaHUM XUMUU B OOJbIIed CTENeHH OTAAETCA  MPeArnoYTeHHE
NPAKTHUECKOH KOMIIOHEHTE COJep)KaHus OOydeHHus, OPHEHTHPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alliy, BIAJCIONIEro He
HA0OpOM 3HaHWN, a (PYHKIIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMEHEHHUS WX B PEAThbHOU >KU3HU
JUTSL peLIeHUs TPaKTUYECKUX 3aj1ay.

B cBs3M Cc ATUM TpU U3YYEHUH TpeaMeTra «XHUMHs» JIOMUHUPYIOIIEe
3HaYeHHE NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanTamys 00y4arolmuxcsi K YCJIOBHSM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHUE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY IPUHATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HEHHBIX CHUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHue y OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIINI), UMEIONINX YHHUBEPCAIbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOUMBIX I TPUOOPETEHHs OIbITa AEATEIBHOCTH, KOTOpas 3aHMMAaeT
BXHO€ MECTO B T[IO3HAHWM XHMHH, a TaKXKe I OLEHKH C TMO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIHLHBIX HHTEPECOB, MHTEIJICKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00yUaromMXCs: CIOCOOHOCTH CaAMOCTOSITENILHO MPUOOPETATh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUH C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOUCKAa U aHajiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUH W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTUYECKOU
HANPaBIEHHOCTH XWUMHUU, €€ BAXXHOW PONM B PEHICHUH TI00ANBHBIX MPoOIeM
paloHaIbHOTO MPUPOJIONOIB30BaHUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXpPaHEHHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[I0POBBIO, a TaKKe NPUOOpPETEHHs OIbITa
WCIIOJIb30BAHUSL TOJMYYEHHBIX 3HAHWW I TPUHSITHS TPAMOTHBIX PEIICHUN B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.



B yuebHoM maHe cpemHero oOmero oOpa3oBaHHsS MPEAMET «XHUMHUS
0a30BOr0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO111ee YnCcI0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero oomiero oopazoBaHusi, cocrabisieT 68 dacos: B 10 kimacce — 34 yaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefienio).

YYET PABOYEHN ITPOT'PAMMBI BOCIIUTAHUS
Pabouas mporpamma 1o XuMuUu YYHUTHIBAET OOIIYIO 11€JIb BOCITUTAHUS U LIEJICBbIC
PUOPUTETHI.
Leab BocnUTaHUS — TNYHOCTHOE PA3BUTHE IIKOJIBLHUKOB, MPOSIBIISAIOIIAECS:
® B YCBOCHHU UMM 3HAHHI OCHOBHBIX HOPM, KOTOpBIE OOIIECTBO BbIpabOTAJIO
Ha OCHOBE 3THX LIEHHOCTEH (T.€. B YCBOEHUHU UMH COLMAIBHO 3HAUMMBbIX
3HaHU);
® B Pa3BUTHUH UX MO3UTHUBHBIX OTHOLIEHUH K 3TUM OOIIECTBEHHBIM
IEHHOCTSM (T.€. B Pa3BUTHU WX COI[MAIILHO 3HAYUMBIX OTHOIICHUN );
® B IIPUOOPETEHUH UMU COOTBETCTBYIOIIETO STUM IIEHHOCTSIM OITbITa
MIOBE/ICHUS, OIbITa IPUMEHEHHS C(HOPMHUPOBAHHBIX 3HAHUI W OTHOILICHHIA
Ha MpaKTUKe (T.€. B MPUOOPETEHUU UMH OIBITA OCYIIECTBICHHUS COLUATBHO
3HAYUMBIX JIeN);
B BocniuTanuu feTei moApoCTKOBOIO BO3pacTa TAKUM MPUOPUTETOM SIBIISETCS
CO3/1aHuE OJIArONPUSITHBIX YCIOBUH AJISl pa3BUTHS COLMAIBHO 3HAUMMBbIX
OTHOILIEHUH IIKOJIBbHUKOB, U, IPEKJE BCETO, LIEHHOCTHBIX OTHOIICHUI:
® K CeMbe, KakK INIaBHOI Onope B )KM3HU Y€JI0BEKa U HCTOUYHUKY €0 CUACThS;
® K TPyAY Kak OCHOBHOMY CIIOCOOY JOCTHKEHUS KU3HEHHOTO OJIaronosyJus
YeJI0BEKa, 3aJI0Ty €ro yCIeurHoro Mpo(eccuoHaIbHOTO CaMOOTIPEIeIICHUS U
OIIYIIIEHUS] YBEPEHHOCTH B 3aBTPAIIIHEM JHE;
® K CBOEMY OTEYECTBY, CBOE MaJioi 1 OoJbmioi PoguHe kak MecTy, B
KOTOPOM Y€JIOBEK BBIPOC U MO3HAJ MEPBbIE PaJ0CTH U HEYAauH, KOTopas
3aBelllaHa eMy IpeJKaMU U KOTOPYIO HY>KHO 00eperaTh;
® K IIPUPOJI€ KaK UCTOUYHUKY KM3HU Ha 3emiie, OCHOBE CaMoro eé
CYIIIECTBOBAHHMS, HY>KJAIOIICHCS B 3aIIMTE M MOCTOSSHHOM BHUMAaHHH CO
CTOPOHBI YEIOBEKa;
® K MUPY KaK IIaBHOMY MPUHITUITY YEIOBEYECKOTO OOIIECHUS, YCIOBHIO
KPEMKOU APYKObl, HATAKUBAHUS OTHOIIIEHUH C KOJIJIEraMH 1o paboTe B
OyAyiieM u co3faHusi 0J1aronpusTHOrO MUKpOKJIUMAaTa B CBOEH
COOCTBEHHOU CEMBE;
® K 3HAHUAM KaK MHTEJUIEKTYaJIbHOMY pecypcy, oOecreunBaioniemMy oyayuiee
4eNIoBeKa, Kak pe3ysbTaT y KPOIOTIMBOTO, HO YBIEKAaTEIHLHOTO yUeOHOTO
TPyZa;
® K KyJbTyp€ Kak AYXOBHOMY OOTarcTBY OOILIECTBA U BAXKHOMY YCJIOBHUIO
OLIYIIEHUS YE€JIOBEKOM IOJIHOTHI IPOKUBAEMON KU3HU, KOTOPOE AI0T EMY
YTeHHE, My3bIKa, HCKYCCTBO, TEATP, TBOPUECKOE CAMOBBIPAXKEHHUE;



K 3J0POBBIO KaK 3aJI0Ty J0JT0M U aKTUBHOM >KU3HH YEJIOBEKa, €ro
XOPOIIIEro HACTPOSHHs U ONITUMUCTUYHOTO B3IJIs[Ia HAa MHP;

K OKPY>KaIOUINM JIFOASIM KaK 0€3yCcJIOBHOM 1 aOCOIIOTHON IIEHHOCTH, KaK
paBHOIIPABHBIM COIMAILHBIM MApTHEPAM, ¢ KOTOPBIMU HEOOXOIUMO
BBICTpauBaTh J0OpOXKeTaTeIbHbIE U B3aMMOIIOIIEP>KUBAIOIINE OTHOIIICHUS,
JAIONIHE YEIOBEKY pagoCcTh OOIIECHHS U MO3BOJISIIOIINE N30eraTh YyBCTBA
OJIMHOYECTBA;

K caMHM ce0e Kak X03s5i€BaM CBOEH Cy/1bObI, CAMOONPEAEIISIOIIHUMCS U
caMopeaTn3yIOUIMMCS TUYHOCTSIM, OTBEUAIOIINM 33 CBOE COOCTBEHHOE
Oynmymiee.

BocnuraTebHbIE 3aa4M:

ITOHMMAHUE EHHOCTU HAYKU XUMHUS, €€ POJIA B Pa3BUTHH YEIIOBEYECKOTO
0OIIECTBa, OTHOUIEHUE K XMMHUH KaK BaKHOW COCTABJISIOLIEH KyJIbTYPBI,
TOPJIOCTH 3a BKJIAJ] POCCUMCKUX U COBETCKUX YYEHBIX B PA3BUTUE MUPOBOMN
XUMHAYECKON HAYKH;

TOTOBHOCTB OLICHUBATH CBOE NOBEAEHUE U ITIOCTYIIKH, 4 TAK)KE ITIOBEICHUE U
IIOCTYIIKH IPYTUX JIIOJIEH C IIO3ULMN HPABCTBEHHBIX HOPM U HOPM
HKOJIOTMYECKOTO IIpaBa ¢ y4ETOM OCO3HAHUS IMOCIEACTBUM IIOCTYIIKOB;
ITIOHMMAHHUE SMOLMOHAIBHOTO BO3ICUCTBUS IPUPOIBI U €€ [ICHHOCTH;
LIEHHOCTH HAYYHOTI'O ITO3HAHUA: OPUEHTALMS B JEATEIBHOCTH HA
COBPEMEHHYIO CUCTEMY XUMMHUYECKIX HAayYHBIX IPECTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUs IIPUPOBI, B3AUMOCBSA35X YEJIOBEKa C
MIPUPOJIHON U COIMANILHON CpeIoi; pa3BUTHE HAYYHOM JIF0O03HATEILHOCTH,
UHTEpeca K XMMUYECKON HaYKe U UCCIIEN0BATEIbCKON NEATENbHOCTH;
OBJIaJICHUE OCHOBHBIMU HAaBBIKAMH MCCIIEI0BATEIILCKOM AEATEIBHOCTH;
aKTHBHOE y4acTHE B PEUICHUH MPAKTUYECKUX 3a1a4 (B paMKax CEMBbH,
IIKOJIBI, TOPOJIa, Kpasi) OMOJIOTHYECKOM 1 3KOJIOTHYECKON HATPaBIeHHOCTH,
MHTEpEC K MPAKTUYECKOMY U3YyUEHHUIO NPOo(deCcChid, CBSI3aHHBIX C XUMUEH;
YMEHHE ONEPUPOBATH OCHOBHBIMU MOHATUSMU, TEPMUHAMU U
IpECTaBICHUSMU B 00JJACTH KOHLIETIIIUU YCTOMUYMBOTO Pa3BUTHS;
TOTOBHOCTB OLICHUBATh CBOE MOBEJICHUE U IIOCTYIIKH, a TAK)KE IIOBECHUE U
IIOCTYIIKH IPYTHUX JIIOJIEH C IO3ULMN HPABCTBEHHBIX HOPM U HOPM
DKOJIOTHYECKOTO IPaBa ¢ y4ETOM OCO3HAHUS MOCIEACTBUI NTOCTYIIKOB
AKTHBHOE y4aCTHE B PEUICHUH NPAKTUYECKUX 3a1a4 (B paMKax CEMBbH,
IIKOJIBI, TOPOJA, Kpasi) XUMHUYECKOW U SKOJIOTMYECKON HAIPABICHHOCTH;
dbopMHpoOBaHUE KYJIbTYPHI 3J0POBbS: OCO3HAHUE LIEHHOCTH KU3HU;
OTBETCTBEHHOE OTHOLIEHHUE K CBOEMY 3/I0POBBIO M YCTAHOBKA HA 3J0POBBIN
o0pa3 ®u3HH; c(POPMUPOBAHHOCTH HaBbIKA pedIeKCHH, IPU3HAHUE CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa JIPyroro 4eaoBeKa;

OCO3HaHUE HEOOXOAMMOCTH B (JOPMUPOBAHUHU HOBBIX XMMHUECKHUX 3HAHUM,
yMeHue (popMyIrpoBaTh UIE€U, TOHATHUS, TUIIOTE3bl O XUMUYECKUX U



SIBJICHUSIX, OCO3HAHUE e(pHUIrTa COOCTBEHHBIX XUMUYECKUX 3HAHUM,
IJIAHUPOBAHHUE CBOETO PA3BUTHS,

OCO3HAHUE CTPECCOBOM CUTYAIIH, OLICHUBAHUE IPOUCXOIAIUX U3MEHEHU
Y WX TIOCJIE/ICTBUI; OLICHUBAHUE CUTYAllUH CTPECCA, KOPPEKTUPOBAHUE
IIPUHUMAEMBbIX PEIICHUN U ICHCTBHM;

YMEHUE ONEPUPOBATh OCHOBHBIMU MOHSATHUSIMUA, TEPMUHAMU U
MPEACTABICHUSIMU B 001aCTH KOHIIETIIIUU YCTOMUYUBOTO Pa3BUTHSL.



COJAEPKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE MOJI0KeHUA. CTPYKTYpHBIE (POPMYIIBI
OpraHMYeCcKUX BemecTB. [omojyorusa, u30Mepus. XUMHUYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) W TPUBUAIbHBIE HAa3BaHUS
BKHEUIINX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, MOJICIUPOBAHME MOJEKYJ OpPraHMYECKHUX BEIIECTB, HAONIOACHHE U
OIMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECTB
IIpYU HarpeBaHuu (IJI1aBjIeHHe, 0OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH u 3TaH —
NPOCTEUIINE TMPEICTABUTENN QJIKAaHOB: (PU3MUYECKUE M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOPEHUs), HAxXOXXIEHUE B MPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U TPOIUJIEH —
OpocTeilline NpPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATAllMM, OKHUCIEHUS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOMCTBa (peakius nojaumepusanuu). [loyueHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUN psil. ALlEeTUIICH
— TMPOCTEHIIMIA NpeICTaBUTENb AJIKUHOB: COCTaB, CTpOEHHE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHrue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHME U XMMUYECKHE CBOMCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOJyYeHUE U MpPUMEHEHUe. Tomyon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NONYyYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTMYeckass CBsSI3b MEXIYy YIVIEBOJOPOJAMH, NPHHAMIEKAIIMMH K
pa3IMYHBIM KJIACCAM.



[IpyponHble MCTOYHMKH YIJIIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxnenue. CrnocoObl mepepadOTKu HEPTH:
MEPErOHKA, KPEKUHT (TEPMUYECKUN, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepadoTKku HeTH, UX TPUMEHEHUE B MPOMBILIUICHHOCTH U B ObITy. KameHHbIi
yToJb ¥ MPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIMU
«Hedpte» u  «Yromp», MOIETMpPOBAHUE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJOr€HOMPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJINYECTBA MCXOAHOIO BEIIECTBA WM NMPOAYKTA PEAKLWU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue CoeJUHEHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (PEaKIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHe. BoaopoaHble CBsI3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJILEPUH: CTPOCHHUE,
¢u3nueckue W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO ULIEIOYHBIMU
MeTaJuUlaMH, KaueCTBEHHas peaklus Ha MHOIOAaTOMHBIE crnHpThl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenne rmmuepruHa v STUIEHTJIMKOJIS.

deHoM: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anmpnerugpl U Kemowuwvl. DopManpaerui, aUETANBAECTHI CTPOCHHE,
duznyecKkue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KAauECTBEHHBIE PEAKLIMH ), IOJYyUYEHHUE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHas U
YKCYCHasl KHCIIOTBI: CTpO€HHE, (pU3HUecKhe U XUMUYECKHUEe CBOMCTBa (CBOMCTBA,
oOmue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIy4eHne U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KUCJIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBHUE.

CrnoxxHble >(QUpbl KakK MPOU3BOJHbIE KapOOHOBBIX KHUCIOT. ['muponus
cinoxHbIX 3¢upoB. Kupsel. 'naponus xupos. [Ipumenenune xupos. buonornyeckas
pOJIb )KUPOB.

VYrneBonpl: cocrtaB, KiaccUUKalUs ~ yriaeBojAoB  (MOHO-, JU- U
nonucaxapubl). ['J0ko3a — mpocTemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcugom meau(Il), oxucimenne ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3bl), HAXO0XKJIECHUWE B MPUPOJE, NMPUMEHEHHE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP TIIIOKO3BI.




Kpaxman u nemnono3a kak OpupogHbie noauMepbl. CTpoeHHe Kpaxmaia U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KaueCTBEHHAs pPEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIBl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
MpOBE/ICHHE, HAOJIIOJICHUE W OINHMCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcugoMm Meau(Il)), MHOroaTroMHBIX CHOUPTOB (B3aMMOJICUCTBHE TIJIMIIEPUHA C
rugpokcuom meau(ll)), anbaeruioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aummomeicTBHE Kpaxmana C HOJOM),
IIPOBEICHHE MMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakuuud (Macchl, o0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4ecKue COeINHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble oprannyeckue coeauHeHus. dusndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiuiuHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAs M TPETHUYHAS CTPYKTypa OeiaKkoB. XHMHYECKHE CBOWCTBA OECJIKOB:
TUAPOJIN3, ICHATYpAlsl, KAYECTBEHHbIE PEAKIIMU Ha OEIIKH.

DKCNEpUMEHTAIbHbIE METOJbI M3YyYE€HHUS BEIIECTB W MX MPEBpaICHUN:
HaOJII0JICHUE U ONMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OeIKOB MpHU
HarpeBaHUM, IIBETHHIE PEAKIINKU OCIIKOB.

BbicokomoJieKyIsIpHBbIE COeUHEHMSI

OCHOBHBIC MOHSTUST XMMUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSSI MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCALIHS.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHS BEIIECTB M HMX IPEBPALICHUN:
O3HAKOMJICHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4YyKOB.

MexnpeaMeTHbIe CBA3H.

Peanusanust MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAy4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUIS OTACJIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
3aKOH, TEOPHSs, aHAJU3, CUHTE3, KjIacCUu(UKaius, MepuoAUIHOCTh, HAOIIOJEHUE,
MU3MEpPEHUE, DKCIEPUMEHT, MOJEIIMPOBAHUE.

dusnka: MmaTepusi, DJHEpPrusi, Macca, aroM, OJJEKTPOH, MOJIEKYIIa,
HHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.



buonorusi: knerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHHU3ME,
¢doTrocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHUPHI,
(bhepMeHTHI).

['eorpadus: MuHEpasbl, TOPHbIE MOPOABI, MOJE3HbIE UCKOMAEeMbIe, TOIUIHUBO,
pecypcehl.

TexHonorus: MUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO IHTAHUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKUE Mperaparbl, MaTepuallbl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKH dnaeMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUuecKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHuss JIEKTPOHOB MO OpOHUTANIIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOHPUTYpaIKs aTOMOB.

[lepuognueckunil 3akoH U Ilepuoandeckasl cucreMa XUMHAYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b MEpPUOJUYECKOTO 3aKOHA U [leproamyeckoil cCUCTEMBbI
xuMuueckux anemMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTA W3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUojaaM.
3HaYCHUE NIEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKOW CBS3U
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHONW XHWMHUYECKOW CBA3UM (OOMEHHBIM U JIOHOPHO-
akuentopHsil). Bomopomnas cBsi3zb. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJIPHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbl KPUCTAINIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[lonarne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOUJIHBIE PACTBOPHI.
MaccoBast 10Jis BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEMHECHUM. Howmenknarypa
HEOPraHUYECKHX BelecTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K Pa3]IMYHBIM KJIaccaM.

Xumuyeckas — peakiusa.  Krnaccudukamuss  XMMHYECKHX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUsS MacCChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILEHUS SHEPTUU MPU XUMUUYECKUX PEAKIUSIX.

CKOpoCTh peakiuu, e€ 3aBUCUMOCTh OT pas3iuvHbIX (pakTopoB. OOpaTUMBbIC
peakiuu. XuMH4YeCKOoe paBHOBecue. DaKTOpbI, BIHSIOIMIUE HA COCTOSHUE
xuMmuueckoro pasHoBecus. [Ipunnumn Jle [larense.



Dnextponutryeckas nuccornuanys. CuibHbIC U clladbie 31eKTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEHIECTB M HMX MPEBpALICHUN:
neMoHcTpauus Tabmun «[lepuoanueckas cucremMa XxumMuueckux sneMeHtoB [I. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOIIOJCHUE U
ONKCAaHKE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIUH HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3nuyHbiX (GakTOpPOB HA CKOPOCTH
XAMHUYECKON PEAKIUN.

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMSM XMMHUYECKHX pPEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHAE PACUETBI, PACUE€Thl C KCIOJB30BAHUEM IIOHATUS «MACCOBAs
JIOJIS1 BELIECTBAY.

Heoprannuyeckas xumus

Hemeramnel. Ilonoxenue HemeraiuioB B llepuoauueckon — cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (HAa MpUMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAUIOB (TajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpEeMHHMs)) W HMX  COCAMHEHUNA  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IpumeHeHne BaXXKHEUIIINX HEMETAIUIOB U UX COCTMHEHUN.

Meramnel. 1lonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBorcTBa MetauioB. CIUiaBbl METaJUIOB.
DNEKTPOXUMUUECKUI Pl HATPSYKEHU METAIIOB.

XHWMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPHWH, KaWi, KaJIbIUH,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crocoObl momydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
M3yYEHHUE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHHEe M OIMCAHHE JIEMOHCTPAllMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHUS C PAaCTBOpaMHU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuéTHrble 3amaun.

Pacuétel macchl BemiecTBa WiaM O00OBbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIH OTHO
13 BEILLIECTB UMEET MPUMECH.



XUMUA U KU3Hb

Ponb xumun B 00ecrieueHUN SKOJOTUYECKOM, IHEPreTUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [IoOHSATHE O HAyYHBIX METOAAaX IO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIIH.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIIEHHOTO
MOJIyYeHUS] BaXKHEHIITNX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEpUAJIOB: BaKHEUINHME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MAaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MHUHEpPAIbHBIC
yA0OpeHUs.

Xumuss ¥ 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOTO MCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi  MEXNpeAMETHBIX CBA3€H TNpU  H3YYEHUH OOmEed W
HEOpPraHU4ecKorM XMMHM B 11 Kilacce oCylIeCTBIIIETCS YEpE3 MCIOJIb30BAHUE KaK
OOlIMX eCTECTBEHHO-HAYYHBIX TOHATHUH, TaK W TOHATUN, SBISIOIIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.

dusuka: MaTepusi, IHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
W30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHB, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PM3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMBbIE, TOILTUBO,
pECYPCHI.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, IPOU3BOJICTBO
CTPOUTENIbHBIX MATEPUANIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAsS
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHX MpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHAJIOB,
AJIIEKTPOHHAS MPOMBIIIUIECHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHHS
OOyYalOIIMMHUCSL TMPOTPAMM  CpPEIHEro oOlEero o0pa3oBaHusi (JUYHOCTHBIM,
METaNpeIMETHBIM W MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B CcOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHSI» Ha YpPOBHE CPEIHETO
o01miero o0pa3oBaHMsI BBIJICICHBI CICAYIOMNUE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIUMHUCST POCCUHUCKONW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEIEIICHHIO;

HaJIM4K1e MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXcs PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYphl U CLIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUSA MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeajaMyd POCCHUHCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAaMM U TpaBWIAMH  TIOBEJEHHUSA, CIOCOOCTBYIONIMMHU  IIpolleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEILHON M MPAKTHYECKOW JEATEeITHLHOCTH
OoOy4JaronMXxcs Mo peaju3alvy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HAHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABJICHUS] O COLMAJIBHBIX HOPMax M TMpaBUJiaX MEXKIMYHOCTHBIX
OTHOIIICHHUH B KOJIJICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;



CIOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3TUYHBIX BUJOB YUYEOHOU NEATEIBLHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HWCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBa B OOJACTH TEOPUH W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PE3yJbTar
JUINTEIBHBIX ~ HAOMIONEHUHN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

WHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHan3e MHPOPMAIMH O MEPEAOBbIX TOCTIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE IOBEJICHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE IIOCJIEICTBHM 3THUX
IIOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DH3MYECKOMY WU
MICUXUYECKOMY 3/10POBBIO;

coOJroieHUsT TpaBwJl 0Oe30macHOrO OOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HMHAWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIIUIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIFOIEH;

OCO3HAHUS TOCTEACTBUNA M HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIECHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NEeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPUECKOW U  JpPYruxX BHUAaAX
NesATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HAIpaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3iIudyHoOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYAJIbHON TpaeKTOpUU
oOpazoBanus, Oyaymied mpodeccun M peanus3anii COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMUHU, HHTEPECOB U
moTpeOHOCTEH O0IIeCTBa;



6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MIPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHMUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIS
pELIEHHs] BOIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATh HEOIArONMPHUSATHBIE SKOJIOTHMUECKUE
MOCIICICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIILUICHUS, SKOJIOTHYECKON KYIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM W COLMAIBHOUN
MPaKTUKE, CIIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMAaHUSl CHeIU(PUKH XUMHUM KaK HayKd, OCO3HaHUs €€ poJikd B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IPEACTaBICHUs 00 OKpPY>KAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIEeHUU MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B O0COOOWM 3HAYMMOCTH XHMHH i1 COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMaHHCTUYECKOW HAINpPaBICHHOCTA M BAXXHOW pOJIA B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEIICHUH I100aIbHBIX IpoOsieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOM, MUILEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEJMIIMHBI, 00ECIICUCHUH YCIOBUI
YCHENIHOTO TPpyJAa W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIIOIh30BAThH
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMECIOUIUXCA JaHHBIX C IEJIbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Tpo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHN0, K AaKTUBHOMY TIOJYYCHHWIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMU;



UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3iMYHbIX cepax MpodhecCHOHaTbHON

NEATEIbHOCTH.
METAINIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHble pe3yJIbTaThl OCBOCHUSI YU€OHOIO MpeaMeTa «XUMHUs» Ha
YpOBHE CpeAHero o0uiero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4aIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpaXKaroLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJOB IO3HAHUS,
UCITIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX (Marepus, BEUIECTBO, SHEPIus, SBIICHUE,
IPOIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

peryJsiTUBHbBIC), oOecreurBaroIme dbopmupoBaHue GyHKIMOHATBEHOM
I'PaMOTHOCTH M COITMATILHOM KOMIETEHIIMN 00yUYaroInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHOW M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETyJATHBHBIMU
JIEUCTBUSIMH.

OBJaaaenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbLHBIMH
AeHCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUA:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MOpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesATh LENU JEeITEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C MTOCTABJICHHBIMU LIEJISIMU;

HCIMOJIb30BaTh MPHW OCBOCHUW 3HAHMU MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTepHbIC MPU3HAKU TMOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHITHS I OOBSICHEHUS OTICIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KJIacCU(PHUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh IPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKWE PACCYXXJeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pacCcMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOIb3YEMBIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, YpaBHEHHE XUMHUYECKON
peaknuu — TPU PEIICHUU YYEOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,



IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE MTPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB MU3yYaeMbIX BEIIECTB M XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
peakuuii;

bopMyIMpOBAThH LIENU U 33a/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABIICHHBIE
U CaMOCTOSITEIbHO C(OpMYyIMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIs (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IUJITAHUPOBAHUS M IPOBEACHHS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAaOMIOAATh 32 XOJ0M
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHMpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHHO IOCTOBEPHOCTHU PE3YIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIIEeNOBAaTEIbCKOM UM MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIEHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3IudHbIX
METO/IOB ITO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJsipHasl JIUTEpATypa XUMHUYECKOTO COAEpPKaHUA, CIPABOYHBIE I0COOMS,
pecypcbl MIHTEpHETa), aHaIu3upOBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIpPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYUBOCTH;

(GbOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [IJIi BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHN U Pa3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MH(popManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJUYECKHUE CpEACTBA
HaIJISIIHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSMMU:

3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYKJAaeMOIl TeMbl B XOJI€ AUAJIOTa WU/UIU
JTUCKYCCUHW,  BBICKa3blBaThb  HaAeH, (GOPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS IPEJIOKEHHOM 3aauH;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIHM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCHEPUMEHTA, MPAKTUUYECKONW paboThl MO HCCIEOBAHUIO CBOWCTB



M3y4aeMbIX BEILECTB, pealn3alui y4eOHOTo mpoekTa U (OpMyIUpPOBATh BHIBOIbI
[0 pe3ynbTaTaM IMPOBEAEHHBIX HCCIEJOBAHUN IMyTEM COTJIACOBAHMS IMO3UIUN B
xoz1e 00CyX/IeHusI 1 00OMeHa MHEHUSIMH.

OgilaieHHe YHUBEPCAJbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIFHO TIIJITAHUPOBAaTh W OCYIIECTBJIATH CBOIO II03HABATEIbHYIO
NeSITeIbHOCTD, OIpeneisist e€ Ledd W 3aJadyd, KOHTPOJIMPOBATH M MO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii  aJrOpUTM JEHCTBUH TpH
BBIMIOJTHEHUH YYE€OHBIX UM UCCIIEOBATENbCKUX 3a]ad, BbIOMpaTh Hauboiee
3¢ (GEeKTUBHBI CHOCOO HMX peIIeHUs ¢ Y4ETOM TOJNyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATENIbHOCTH HAa OCHOBE CaMOaHaIM3a
U CaMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

[IpenMeTHble pe3yJbTaThl OCBOEHUS Kypca «OpraHuuyeckas XUMHSI»
OTPaXKaroT:

cOPMHUPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM JJIsI peIlIeHUs TPAaKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIAraloIINe TMOHATHS (XMMHUYECKUM DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI0YKa aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, 3JIEKTPOOTPUIIATETLHOCTh, XUMHUECKAas
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpal€HHas), MOJb, MOJSpHAas
Macca, MOJIAPHBIM O00BEM, YIIEPOIHBIN CcKeneT, (yHKIHOHANbHAS TPYIIa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN PO, TOMOJIOTH, YIIIEBOAOPOIBI,
KUCJIOPOJI W a30TCOAEPKAILIME COCIUHEHUS, MOHOMEpP, IOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHUS); TECOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranuueckux BemiectB A. M. byrtnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKUN SA3bIK XHWMHHU;, MHPOBO33PEHUYECKHE 3HAHWS,
JIeXKAIME B OCHOBE TMOHUMAHUS MNPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SABJICHUHN, (PAKTONOTHYECKUE CBEJACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJb30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JICITEIbHOCTH YEJIOBEKA,;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHSITHUS IPH
ONMCAHUU COCTABA, CTPOCHHUS U MTPEBPALIEHUN OPraHUYECKUX COCIUHEHHNI;



c(hOpPMHPOBAHHOCTh YMEHUN HCIOJIB30BAaTh XWMHYECKYH) CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIlIEHHOM)
bopMya OpraHMYEeCKMX BEHIECTB W YpaBHEHUM XUMHUYECKUX PEAKIUH,
U3rOTaBJIMBATh MOJIEIU MOJIEKYJ OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALIUUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIUBATH MPUHAJJIC)KHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynmne coeluHeHu (yrIeBOJOpOMAbI, KHUCIOPOJ U a30TCOAepIKallne
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIMHEHMS), NaBaTh KM Ha3BaHUS MO
cuctematnueckoil HomeHknatype (IUPAC), a Takxe OpUBOAWTH TPUBHAIBHBIE
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWICH, AalETUJICH,
STWJICHTJINKOb, TJHIECPUH, (eHOoN, (HOopMaNbICTH, aleTaTbICTHI, MypaBbHUHASI
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIO0TA, CTEAPUHOBAsI KUCJIO0TA, IIIF0K03a,
bpykTO3a, Kpaxmall, IeJUII0I03a, TJIUIHH);

chOpPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOM CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OpPMHPOBAHHOCTh YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapaKTEepU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, ATUJICH, MPOIMWIICH, AalleTUJICH,
oyranuen-1,3, metmwnOyraauen-1,3, OeH30Jl, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIUIEpUH, (EHON, aleTalbJAeTul, MypaBbUHAasi U YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
Kpaxmal, [eJII0JI03a, aMUHOYKCYCHas KHCIIOTa), MILTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIUHA C
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIM Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OPMHPOBAHHOCTh YMEHUN TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HUCXOJHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJAETh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJB3YEMbIX B XUMUW TIPH U3YYCHUU BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJIIOJeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCITOJI30BaTh CHUCTEMHBIC XHWMHUYECKHE 3HAHWSA IS TIPUHITHS PCIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH H HUX
MPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM ¥ J1TabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuia OOpaIeHus: C



BEIIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIMTOJHEHUIO J1a00paTOPHBIX
XMUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBAaTh U  BBIMOJHATH XUMHYECKHUIM
AKCIIEPUMEHT (TIPEBPALICHUS OPraHUYECKHUX BEIIECTB MPU HarPEeBaHUU, MTOTyYCHHE
TUJICHA W W3Y4YCHHE €ro CBOICTB, KayeCTBEHHBbIC PEAKLIUU OPraHHYECKUX
BEIIECTB, JeHATypalys OCNKOB NMpH HArpeBaHWHU, LIBETHBIE pEakiuu OelKOB) B
COOTBETCTBUM C TMpaBWIaMU TEXHUKH O€30IaCHOCTH Tpu OOpalieHuu ¢
BEIIECTBAMH U JIA0OpaTOPHBIM O00OpPYAOBAHHMEM, MPEACTABIATH PE3YIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (opMe 3alucu YpaBHEHHH COOTBETCTBYIOIIUX
peaxiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHbopMaiuu, IHTepHET u Apyrux);

C(OPMUPOBAHHOCTh ~ yYMEHHUW  COONIOAaTh  MpaBUia  SKOJIOTMUYECKU
1EeJIecO00pa3HOro TMOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPAaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH NPUPOJHOW Cpelbl, OCO3HABaTh
OMAaCHOCTh BO3/JCHCTBUS Ha >KUBBIE OPraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX
BelIeCcTB, NOHUMas cmbica nokazarens I[1JIK, mosicHATh Ha mpumepax crocoObl
YMEHBILIEHUS M TMPEAOTBpAIlEHUs] HMX BPEIHOTO BO3JEUCTBUS Ha OpPraHu3M
4eJI0BEKa;

JUIE 00y4aroUIuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX TIMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUA;

JUISL CIIETIBIX H  CJIA0OBUAAIIMX OOYyYaIOUIUXCS: YMEHHE HCIIONb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nms 3anucu XUMUYECKHUX

dbopmyi.
11 KJIACC

[IpenMeTHBIC pe3ylabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XUMUSD OTPAKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM  COCTaBIISIOINICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpa, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuponbl, B (GOPMUPOBAHWU MBINUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JJIs pEelIeHUs MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHHSI K CBOEMY 3/I0POBBIO U MPUPOJTHON
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIIMe TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTb, CTEIEHb OKHUCJIECHUS, XUMUYECKAsl CBS3b
(KoBaJIeHTHas, MIOHHAs, METaJUTMYEeCcKas, BOJAOPO/IHAS ), KpUCTAJUIMYECKas pelieTka,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, SJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,



ANEKTPOJUTUYECKAS JTUCCOLUUALMUSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOM peaklMi, XUMHUYECKOE€ pPaBHOBECHE);, TEOPHH W 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKONU Aucconuanuu, nepuomuueckun 3akoH JI. M. Menneneena,
3aKOH COXPAHEHMUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U IPEBPAILCHUS dHEPTUU
MPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMHH,
MHUPOBO33PEHYECKUE 3HAHMSA, JIEKAIIME B OCHOBE IOHUMAHUS IPUUYUMHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYeHUN U O€30MMaCHOM HCTOJIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEIIBHOCTH YEIIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHBIE MPU3HAKW TIOHSITHH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE TOHSITHUS MPH
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHPOBAHHOCTh, YMEHUW HCIOJIB30BaTh XUMHYECKYI) CHMBOJIUKY IS
cocTaBiieHus (OopMysaT BEIIECTB M  ypaBHEHMM XUMHUYECKUX PEaKIIuH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIC HA3BaHUS OTACIBHBIX
HEOPTaHMYECKUX BeIIeCTB (yrapHbld Ta3, YIJEKUCIBIM Ta3, aMMHaK, TaméHas
W3BECTh, HETallI€Hasl U3BECTh, MUTHEBAs COJIA, MUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUM OINpPEJICSATh BaJISHTHOCTh M CTEIICHb OKUCIICHUS
XAMHUYECKUX BJIEMEHTOB B COCAMHECHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHYECKOH
CBSI3U (KOBaJEHTHAs, MOHHAs, METALTMYECKasi, BOJIOPOJIHAS) B COSTUHCHHAX, THII
KPUCTAUTMYECKON PEeIIETKH KOHKPETHOTO BEIeCTBA (aTOMHAas, MOJEKYJspHas,
MOHHAs, METAJJIMYECKas), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHHUYECKUX
COCIMHCHMI;

c(hOpMUPOBAHHOCTD YMEHUHI YCTaHaBJINBATh MPUHAJICKHOCTD
HEOPTaHUYECKUX BEIIECTB MO HX COCTaBy K ONpPEACTIEHHOMY KiacCy/Tpymie
COCIMHEHUM (MPOCThIE BENMIECTBA — META/UIbl M1 HEMETaJIbl, OKCHJIbl, OCHOBAHMUS,
KHCJIOTHI, aM()OTEepHBIE THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI TIEPHUOANMIECKOTO0 3aKoHa /JI.
N. MenaeneeBa u IEMOHCTPHPOBATH €0 CUCTEMATH3UPYIOLTYIO, O0BICHUTEIHHYO
Y TIPOTHOCTHYECKYIO (PYHKITNH;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHUX »dJieMeHTOB 1-4 mnepuonoB Ilepuoanueckoi CUCTEMBI
xumuueckux snemeHToB JI. M. MeHnpaeneeBa, Mcmoiib3ys HOHATUA «s-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHMY, OOBSICHATH
3aKOHOMEPHOCTHA M3MEHEHUSI CBOWCTB XMMHUUYECKHUX JIEMEHTOB U UX COCIUHEHUM
110 nepuonaaM u rpymnnaM Ilepuonuueckoi cucteMbl XUMAYECKUX diieMeHToB J1. U.
Menaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKME CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pPa3IMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOM CBS3UM MEXKIY HEOPraHUYECKUMHU
BEIIECTBAMHU C MIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3JIMUHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY



ahdexTy peaknuu, W3MEHEHUIO CTEMEeHEH OKHUCIICHHS JJEMEHTOB, 0OpaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS PEaKUUd pPa3IUUHbIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIE YPAaBHEHUSI peakluii MOHHOTO 0OMeHa, y4uThIBas
YCIJIOBUSI, PU KOTOPBIX 3TU PEAKIIMU UAYT 0 KOHIIA;

cOPMHPOBAHHOCT, YMEHUN TMPOBOJUTH PEAKIMH, TMOJITBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTaHMYECKHUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMHM PACKpPBIBATh CYIIHOCTh  OKUCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKON
peakuuu OT pa3iINyuHbIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUUYECKOIO PaBHOBECHSI
B 3aBHCHMOCTH OT BHeIlIHero Bo3aeiicTBus (npunHuun Jle Illarense);

C()OPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTb XHUMUYECKHUE IPOLECCHI,
JeKalue B OCHOBE IPOMBIIUICHHOTO MOJYyYEHUsI CEPHOM KHCIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUNH 00 OOIIMX HAy4YHBIX MNPUHLUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

C()OPMUPOBAHHOCTb YMEHHUI MPOBOJUTH BBIUUCICHUS C HCIHOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEAKIMSAX, MACChl BEIIECTBA WIH 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKLIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTPaBUIIa MOJIb30BaHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

C(OPMUPOBAHHOCTh YMEHHUI IJAHUPOBaTh M BBINOJHATH XUMUYECKUH
DKCIIEPUMEHT (Pa3jI0KEHHE IMEPOKCUIA BOAOPOJa B MPUCYTCTBUU KaTalIM3aTOpa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMUYECKOW peakliuu,
peaklMd MOHHOrO OOMEHAa, KayeCTBEHHbIE pEaKIMU Ha CynbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PELIECHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «HeMeramibl») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
yYpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
3THX PE3YyJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHHUKaIu, UHTEpHET U Ipyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
IIEJIeCO00Pa3HOT0 TIOBENCHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOIIEH MPUPOTHOW Cpenbl, OCO3HABATh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CHOCcOObl YMEHBIICHUS |
MPEIOTBPAICHHS UX BPEIHOTO BO3/ICHCTBUS HA OPTAaHU3M UYEIOBEKa,

JUIST 00y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TIO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns myis 3amucu XUMHAYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecTrBo yacos JJIeKTPOHHBbIE
HauMeHoBaHMe pa3iesioB U TEM (undposbie)
Ne ni/mn Konrpoabnple IIpakruuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIC
patéoTbI padoThI pecypeEI
Paszgea 1. TeopeTnyeckne 0OCHOBBI OPraHUYeCKON XUMHH
[IpenmeTr opraHnyeCcKON XUMHH.
1.1 Teopus cTpoeHUsI OPraHUYECKUX 4 1
coequHeHuil A. M. Bytieposa
Hroro no pazneny 4
Pazgea 2. Yriesogopoasl
21 [IpenenvHbIE YTIE€BOAOPOIBI — )
aJIKaHbl
29 HenpenenvHbie yriieBoa0pOIb: 6 |
AJIKEHbI, aJIKaINCHBI, aIKUHBI
2.3 ApoMaTrnyecKue yrieBoI0pOIbl 2
24 [IpupoHBIE HCTOUHUKHU 3 |
yIIEBOAOPOIOB U UX MepepadboTka
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaep:kaiue opraHn4ecKue coeTuHeHust
3.1 Cnouptsl. @eHon 3




39 Anpaerunsl. KapooHoBbIe 7
) KUCIOTHI. ClIoXKHBIE 3(PUPHI

3.3 VrineBoasl 2
Hroro no pazneny 12

Pa3znen 4. A3orcoaeprkaniue opraHuyeckne coeIMHeHus1

4.1 ‘ AMUHBI. AMUHOKUCJIOTBI. beku 4
Htoro no pazneny 4

Paszgeu S. BeicokoMoJieKyJIsIpHbIe COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. BoiokHa 1

Hroro no pazneny |

OBIIEE KOJIMYECTBO YACOB IIO

[TPOI'PAMME 34




11 KJIACC

Kosmn4yecTBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabusie IIpakTuyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC
patéoTbI padoThI pecypeb
Paznen 1. Teopernueckne 0CHOBbI XUMUM
CrpoeHne aToMOB.
[lepronnyeckuil 3aKOH U
1.1 [lepronnueckas cucrema 3 1
XAMHAYECKHUX 31emeHToB 1. U.
MenneneeBa
10 Crpoenue BeniecTna. 4
) MHoroo0pasue BeIecTB
1.3 XHUMUYECKUE PEAKLIUH 6 1 1
Hroro no pazneny 14
Paznen 2. Heopranuveckasi xummusi
2.1 Meramnibl 1
2.2 Hemeramnnsl 1
)3 CBs13b HEOPraHUYECKUX U )
) OpPraHUYECKUX BEIIECTB
Wroro no pazneny 15

Pasznea 3. XumMus u :Ku3HbL




3.1 XUMUA U )KU3HBb
Hroro o pazaeny

OBIIEE KOJIMYECTBO YACOB IIO
[TPOT'PAMME

34




10 KUIACC

IHOYPOYHOE IIVTAHUPOBAHUE

Ne
n/n

Tema ypoka

Kosmn4yecTBO 4acoB

KonTpoJsbHbIe

Bcero
padoThI

IIpakTH4eckue
patéoTbI

Jlara
U3Yy4YeHUs

JJIEKTPOHHBIE
uu(ppoBbIe
oOpa3oBarejibHbIE

pecypchbl

IIpenmer oprannueckon
XVUMWH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopus ctpoeHus
OpraHUYECKUX COCTUHEHUN
A. M. bytneposa, eé
OCHOBHBIE TIOJIOKEHUS

IIpencrasienue o
KJIacCU()UKAITUH
OpraHUYECKUX BEILECTB.
Howmenknarypa
(cucremaTuueckas) u
TpUBHAJIbLHBIC HA3BAHUS
OpraHUYECKUX BEILECTB

BxogHas koHTpObHas
pabota

AJIKaHBI: COCTaB U CTPOCHHE,

FOMOJIOTUYECKUU Psif




MeTtaH v dTaH —
MPOCTEUIIINE TTPEACTABUTEIIN
AJIKAaHOB

AJIKEHBI: COCTaB U CTPOEHUE,
CBONCTBA

OTHIIEH U IPONUJIEH —
MIPOCTENIINE MTPEACTABUTENN
AJIKEHOB

[Ipaktuueckas padora Ne 1.
«Ilonmyuenue sTuIeHa U
W3y4YECHUE €TO CBOMCTB)

10

Ankanuensl. byraguen-1,3 u
MeTwiIOyTaaueH-1,3.
[Tomy4yeHne CUHTETHYECKOTO
KaydyKa ¥ pe3UHbI

11

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUU PSI.
ALleTWIIEH — IIPOCTENIINI
MPEJCTABUTEIh AIKHHOB

12

13

Brrunciienns no ypaBHEHUIO
XUMHUYECKOU peakiuu
ApeHbl: O€H30J1 U TOIYOI.
TOKCHYHOCTH apEHOB




14

15

I'eneTnueckas cBsI3b
YTJIEBOJOPOIOB,
NPUHAISKAIMX K
pa3IMYHBIM KJ1accam

[IpuponHbIe HCTOYHUKHU
YIJIEBOAOPOIOB: IPUPOIHBIN
ra3 v NonyTHbIe HE(PTAHbIE
raspl, HeQ)Th U MPOTYKTHI €€
nepepadoTKu

16

[IpupoHbie HCTOYHUKU
yTIEBOAOPOJIOB: MIPUPOTHBIMN
ra3 u NomyTHbIE HEPTSIHbIC
ra3bl, HeQTh ¥ MPOJAYKTHI €€
nepepadoTKu

17

18

19

Py6exxnast KoHTpoIbHAS
pabora

[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ U ATAHOJI.
Bonoponnas cBsizb
MHOroaToOMHbIE CIUPTHI:
ATUJICHTJIMKOJIb U TJIUIIEPUH

20

DeHOoI: CTPOCHHUE MOJIEKYJIBI,
du3HUecKre 1 XUMUUYECKHE
CBOWCTBA, IPUMEHEHUE




21

22

23

Anpaeruapl: GopMaIbIeTH U
aneTanbaeru. AIeToH
OOHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAS U YKCyCHAs
[TpakTudeckas padora Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOU KHCJIOTBDY

24

CTeapI/IHOBaH 1 OJICMHOBAas1
KHUCJIOTBI, KaK IIPCACTABUTCIINU
BBICIINX Kap6OHOBBIX KHCJIOT

25

MprU1a KaK COJIU BBICIIIAX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE TeHICTBUE

26

CrnoxxHble 3pupbI KaK
MIPOU3BOIHBIC KAPOOHOBBIX
KUCJIOT. [ MAPOJIN3 CIOXKHBIX

a¢upoB

27

28

AKupsl: ruaponus,
MIPUMEHEHHUE, OMOJIOTMYeCcKast
POJIb JKHPOB

VTreBobl: COCTaB,
Kkiaccudukanus. Baxueniue
MIPEJCTaBUTEIH: TIIFOK03a,




dpykTo3a, caxaposa

79 Kpaxman 1 nemntonosa Kak
IIPUPOIHBIE ITOTUMEPBI

AMUHBI: METUJIAMUH U
30 1
AHWINH

AMMHOKHUCIIOTHI KaK
aMdoTepHbIe OPraHNYECKHE
31 COCIUHCHMUS, UX 1
OHoJIOrnYecKoe 3HaUCHME.
IlenTuasl

benku kak npupoaHsie
32 BBICOKOMOJIEKYJISIPHBIE 1
COETUHEHMUSI

Nrorosast KOHTpOJIbHAS

33 pabota

OCHOBHBIC IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX
coenquHeHnii. OCHOBHEIE

34 METOIbI CHHTE3A 1
BBICOKOMOJIEKYJISIPHBIX
coeauHeHun. IlmacTMaccel,
Kay4yKH, BOJIOKHA

OBLIEE KOJIMHECTBO YACOB

[10 [TIPOI'PAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

Kosn4yecTBO 4acoB

KouTpoJbHbIE
Bcero P
padoThI

IIpakTnyeckue
patéoTbI

Jlara
U3Yy4YeHUs

JJIEKTPOHHBIE
uu(ppoBbIe
oOpa3oBarejibHbIE

pecypchl

XUMHUYECKHAN DJIEMEHT. ATOM.
DeKTpOoHHAas KOHPUTyparus
aTOMOB

[lepuoanueckuii 3aK0H U
[lepuoanueckas cucrema
XUMHUYECKHX 3aemeHToB 1. H.
MenpeneeBa, X CBA3b C
COBPEMEHHOW Teopuen
CTPOEHHUS AaTOMOB

3aKOHOMEPHOCTHU U3MEHEHUS
CBOMCTB XMMHYECKHX
DJIEMEHTOB U MX COCIUHEHUU
10 TPYyIIIaM U MEPUOJIaM.
3Ha4YeHNe NMePUOINIECKOTO
3aKOHa U CUCTEMBI
XUMHYECKUX 3aemeHToB 1. 1.
MenpeneeBa B pa3BUTUU
HayKH

Bxoanas koHTponbHas padoTa




Crpoenue BemiecTsa.
XHUMHUYECKas CBA3b, €€ BUJIBI;
MeXaHU3MbI 00pa3oBaHUs
KOBAJICHTHOM CBS3H.
Bopopoanast cBsi3b

BaneHnTtHOCTb.
DIIEKTPOOTPHULIATEIILHOCTbD.
CrerneHb OKHMCIICHHS.
BemecTBa MOJIEKYTIApHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS

[TonsiTHe O TUCTIEPCHBIX
cucremax. MicTuHHBIE 1
KOJUJIOU/IHBIE PACTBOPHI.
MaccoBast q10J1s BEIIECTBA B
pactBope

Kiaccuduxkanus u
HOMEHKJIaTypa
HEOPraHUYECKUX COCIUHEHHUI.
I'eneTnueckas cBsI3b
HEOPraHUYE€CKUX BEUIECTB,
Pa3IMYHBIX KJIACCOB

Kinaccuduxanust XuMruaecKkux
pEaKUHi B HEOPraHUYECKOU U
OPTraHUYECKON XMMHUH. 3aAKOH

COXpPaHEHMS MacChl BEILIECTB;

3aKOH COXPAHEHUS U




10

11

12

13

14

15

IIPEBPAILECHUS] SJHEPTUHN TIPU
XUMHYECKUX PEAKLUAX

CKOpOCTh peakuuu.
OOpaTumble peaxIuu.
XUMHYECKOE pAaBHOBECUE

[Ipaktuueckas padora Ne 1.
«BnusHMe pa3nTM4HBIX
(hakTOpOB Ha CKOPOCTh
XUMHUYECKOU pEeaKIum»

DneKTpoUTUIeCcKas
muccormanud. [loaarue o
BOJIOpOIHOM Toka3arene (pH)
pactBopa. Peakuyu noHHOTO
oOmeHna. ['mpponus
OpraHUYECKUX U
HEOPTraHWYECKUX BEIIECTB

OkucnurensbHo-
BOCCTAaHOBUTEJIbHBIE PEAKIINH.
[Tonsatue 00 anexTpom3e
pacIuIaBoOB U paCTBOPOB COJIEU
PybexxHast KOHTpoIbHAs
pabota

MerTaibl, UX TOJIOKEHHUE B
[Tepnoanyeckoit cucreme
XUMHYECKHUX dJIEMEHTOB [[. M.




16

17

18

19

20

21

MenneneeBa 1 0COOCHHOCTH
cTpoeHust aroMoB. O01THEe
(du3nUecKue CBOMCTBA
METAJIJIOB

CrutaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUHN PsiJT
HaIPsHKCHUN METasioB

XUMHYECKHE CBOMCTBA
Ba)KHEHUIITNX METAJIJIOB
(HaTpui, Kamui, KaJIbIUH,
MarHui, aJIFlOMUHAN) U UX
COCJIMHCHU I

XHUMHYECKHUE CBOMCTBA XPOMa,
MEJH, [IMHKA, XKeJe3a U UX
COCMHEHUN

[IpakTuueckas padora Ne 2.
"Pemenune
AKCIIEPUMEHTAJIbHBIX 3a]1a4 110
TeMe «MeTtamab»"

Hemertannsl, nX mojgoKeHHE B
[Tepnoanueckon cucreme
XUMHYECKHUX dJIEMEHTOB /[[. U.
MeneneeBa 1 0COOEHHOCTH
CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA




22

23

24

HEMETAJUIOB. AJUIOTPONHUS
HEMeTasuIoB (Ha IpuMepe
KHCJIOpOo/a, cephl, hochopa u
yriepona)

XUMHYECKHE CBOKMCTBA
raJIOT€HOB, CEPBI U UX
COE€IMHEHUN

XHUMHUYECKHE CBOMCTBA a30Ta,
dbocodpa u ux coenMHEHU N
XUMHYECKHUE CBOKUCTBA
yriiepoja, KpeMHUS U UX
COeIMHEHNH

25

[IprmeHeHne BaxXKHENUIINX
HEMETAJJIOB U UX COCITMHEHUM

26

O06o061enue u
cucTeMaTHu3alus 3HaHUM 110
teme «Hemeramny.
Brrunciienus 1o ypaBHeHUSIM
XUMHAYECKUX PEAKINN U
TEPMOXHUMHUYECKHE PACUETHI

27

[Tpaktuueckas padora Ne 3.
«Pemnienue
AKCIICPUMEHTAJILHBIX 3a]1a4 110
teme "Hemeranasr"y

28

Heoprannueckue u




29

30

OpraHN4YCCKHUC KHCJIIOTHI.
HGOpFaHH‘{€CKHC u
OPraHUYCCKUC OCHOBAHUA

AM@doTepHbIE HEOPraHUYECKHE
Y OPTaHUYECKUE COCTUHECHHUS.

I'eneTnyeckas cBSI3b
HCOPTaHNYCCKUX U
OPraHUYCCKHUX BCIICCTB

Ponp xumMuu B o0ecrieyeHUN
AKOJIOTUYECKOM,
SHEPTETUYECKON Y MUIIECBOM
0€30MacHOCTH, Pa3BUTUH
MEIUIIMHBI

31

[IpencraByienus: 06 0OIIMX
HAaY4YHBIX MPUHITUIIAX
MPOMBIIIJIEHHOTO TTOIy4YEeHUS
Ba)XHCUIIIMX BEILICCTB

32

33

Nrorosast KOHTpOJIbHAS
pabora

UYenosek B MUPE BELIECTB U
MaTepuasioB

34

XUMHS ¥ 310POBBE YETOBEKA

OBLIEE KOJIMHECTBO YACOB
[10 [TIPOI'PAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

O.C. I'abpuensn yueonuk: Xumus 10 knacc/ U3narensctBo [IpocBemienne

O.C. I'abpuensn yueonuk: Xumus 11 xkmacc/ U3narensctBo [IpocBemenne

METOINYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

YMK O.C. I'abpuensa Xumus 10 - 11 knaccel/ U3narensctBo [IpocBernienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://iu.ru/video-lessons

edsoo.ru

bu6moreka [{OK https://m.edsoo.ru
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