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HOACHUTEJBHAA 3AIINCKA

[IporpaMMa MmO XUMUM Ha YPOBHE CpEOHEro 0O0Imero ooOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit Deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONM MPOTPAMMBbI  CpeAHEro 001iero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbix B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNbHBIX Opranuzanusax Poccuiickoi
denepauuy, peamu3yIONIMX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPAMMBI, H
OCHOBHBIX TnONIOKeHHM «Crtparernn pa3BuTus BocnuTaHus B Poccuiickon
®enepaunu Ha nepuon 1o 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONPENEIICHUIO
oOmieil ctpareruu oOy4eHus, BOCIIUTAHUS U Pa3BUTUSL OOYUaIOUIUXCA CPEICTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, NOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYXWAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHuA. OTH UEHHOCTH KacaroTcs
NO3HAHMS 3aKOHOB NMPUPOALI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeloBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00pa3zoBaHUE
oOydJarommxcsi Ha YpoBHE CpeHEero o0IIero oopa3oBaHusl CpeCTBaMU y4EeOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiEHbl B
nporpaMMe MO XUMHHM C Y4€TOM Ccrneun(UKd HayKd XUMHHM, €€ 3Ha4eHHs B
NO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBAa, a TaKXe C Y4ETOM
o0lMX 1ened W MPUHILNIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWJIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PAIIMOHATILHOIO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHE LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHMEM BEIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HM KaxXI0ro uieHa oOmectBa. CoBpeMeHHas XUMHUS KaKk Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootrBercTBUM ¢ OOmMMHU LEISIMH M TPUHLHUIIAMH CPEIHETO OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIOYEHUS B KU3Hb COLMYMA, MPOJOJIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas W HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€PKaHHsI KOTOPBIX SIBJIAFOTCSI OCHOBBI 0a30BOI HayKH: CUCTEMaA
3HAHUU MO0 HEOPTaHUYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou XumMuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U 00yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONPENENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  3BJIEKTPOHHBIX
OpeJCcTaBlICHU O CTpoeHuu BemlecTB. CBeAeHHMs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHndeckod XUMHM IIOJy4arOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHbIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(DUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUU.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan U (PaKTOJIOTMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHSD) O0yYarolMMCsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh HMCTOPUYECKOE HW3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o0mIaroiei 10 0OBACHSIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHWs JomnosHgercs B Kypcax 10 m 11 kmaccoB
AIIEMEHTaMH COJEP)KaHMSI, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JpYTMMHM HayKaMH{, PAacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
NESTEIIbHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHsSI K IIPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IIONOJHEHUs 3HaHWM, pEUICHUS HHTEIUIEKTYalbHbBIX |
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a7au. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHsS» ~ JAHHOTO  YPOBHS  M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKONM OCHOBBI ISl MOHUMAHHUS
dunocockux uaeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, IIO3HABAEMOCTb MPUPOJHBIX SIBJICHUNA IIyTEM S3KCIEPUMEHTA H
pelIeHUs] MPOTUBOPEYMI MEXIAy HOBBIMH (aKTaMHM U  TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEUIEHUHU 3KOJOTHMYECKUX NpoosieMm, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTHS M COLMAIU3ALMU
oOy4JaromMxcss MPUHATbIE MNPOrpaMMOM IO XHWMHUHM MOJIXOJbl K OINPEIEICHHUIO
COJlep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HOpMUpOBaHHE
YHUBEpPCaJbHBIX Y4YeOHBIX JACMCTBUI, HUMeEIONMX 0a30Boe 3HAUYCHHE IJIs
pa3IMyYHBIX BHJIOB JCSATENBHOCTH: pEUIeHHs MpoOsieM, MOHCKa, aHalu3a H
00paboTku nHpOpMALIK, HEOOXOAUMBIX JJIsl MPUOOPETEHUSI OTbITA MTPAKTUYECKON
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHUs XMMHUM Kak Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEACICHUH
COJlepKaTeIbHOM XapaKTepUCTUKHU LieJied W3y4YeHHUs MpeIMeTa HarpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAyKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIeW W3y4eHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUSl IVIABHBIMHM ILIEJSIMU W3YYEHHUS MpeaMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUW KAk  BaKHEHIIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHS;

e (opmMupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuuid, HEOOXOJUMBIX Uil HPUOOpETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
MMEIOIINX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM  IpaBUI
0e30MmacHOro o0paIieHus ¢ BeIIeCTBAMH.

Hapsay ¢ atum, conepxkaTenbHas XapaKTepUCTUKA LIeJIel U 3a/lay U3y4YeHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OoJblleld CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHud OOy4YeHUs, OpPUEHTHPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HAHUU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOOaMU U
YMEHUSMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW JKU3HU
JUISl peLIEHUS TPaKTUYECKHUX 3a/1ay.

B cBf3M ¢ 3TUM TpU U3Y4YEHUM NpeaMera «XHUMHs JTOMUHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKUE LIETU U 3aJ]a4H, KaK:

ajanTtanus 00yJaromMXcs K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILETOCS MHpA,
dbopMupOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCA KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLIMI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: PEIIeHUs MpoOJieM, MOUCKa, aHaiu3a U 00padOTKu MH(POpPMALIUH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsI OMbITa ACSATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUM JJI MOMCKAa U aHalu3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy OOyyaroumxcs YOEXKIEHHOCTM B T'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMOHATBHOTO MPUPOJIOTIONB30BaHNS, TIOTIOTHEHUS SHEPTETUIECKUX PECYPCOB H
COXPAaHEHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3J0POBBIO, a TakKe NPUOOPETEHUs OIbITa
MCTIONb30BAaHUSl TOJIYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeaMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOU obsacTi «EcTecTBeHHO-Hay4YHbIE
PEeIMETHD».

OO11ee uncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oobmiero oopazoBanusi, cocrapisieT 68 vacoB: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 kimacce — 34 gaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyeckoil XUMHUH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIY4EHUM HOBBIX BEIIECTB M MaTepuasoB. Teopusi CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COCUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKauu opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C 00pa3suaMy OPraHWYeCKHX BEIIECTB M MarepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONKMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILICHUIO OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoast

AJNKaHBl: COCTaB W CTPOEHUE, TOMOJIOTMYECKMH psia. MetaH U 3TaH —
POCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMICTBa
(peakuuy 3aMellleHusT M TOPEHHs), HAXOXKACHHE B MPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U MPOMUIIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllMH, OKHUCIECHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metunOyraguen-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKUE CBOMCTBa (peakuusi nojaumepusanuu). [lomydeHrne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKHUE CBOWMCTBA (pEakLUu TUAPUPOBAHUS, TaJOr€HUPOBAHUS, THApaTalllH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu rajJoreHMpOBaHHUsS U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHE. Tonyor:
cocmaes,  cmpoeHue,  Quauyeckue U  XUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YITIEBOJAOPOAAMH, MPUHAIICKAIUMH K
pa3IMYHBIM KJIacCaM.

[IpuponHble MCTOYHMKH YIJIIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TePMUYECKUU, KaTalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W HUX MPEBpaIlCHU:
O3HAKOMJIEHME C oO0OpasllaMu IIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
TaJIOTeHONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE dTHUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHblE OAHOATOMHBIE CHUPTBL. MeETaHON W 3TaHOJ CTPOEHUE,
¢usznyeckne U XHMMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETajllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHOroaToMHbl€  CHOUPTBL. OTWIEHIJMKOIb W  TJIMLEPUH:  CTPOECHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U STUICHTITUKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (QU3NYEeCKMe M XHUMHYECKHE CBOICTBA.
Tokcuunocth penona. [Ipumenenue Gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpOeHHE, (PU3HUeCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyIeHne U IPUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpbl Kak TMPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



VYrneBoasl: cocTtaB, Kiaccuukanus — yrieBoaoB  (MOHO-, M- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcuiom Meau(Il), okucneHnne ammuadHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHHME TJIIOKO3bl), HAXOXJACHHUE B IPHUPOAE, NMPUMEHEHHE,
ounonornyeckas poiib. Potocunre3. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak NpupojHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMyYecKkue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJus3,
KayeCTBEHHAsI peakLus C HOJOM).

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJECHCTBHE TIJIMLIEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom menu(Il), B3ammopeicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHUE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WJIM MTPOIYKTOB PEAKILIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuyeckue coequHeHus. dusznueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLCHUN:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
IIOJINMEPU3ALUs U MOJUKOHEHC AU

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHMS BEIIECTB M HUX IPEBPAILCHHIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanust MEeXIpPEIMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHHA, TaK U MOHSITHH, SBJISIOIIMUXCS CUCTEMHBIMHU ISl OTAECIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3NUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCHHTE3, OMOJIOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMaeMbl€, TOILUIMBO,
pECypCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUUYECKHE IMpenapaThl, MaTEPHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYEeCKHil 3neMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAS
000JI0YKa. DHEPreTUYeCKe ypOBHH, MOJAYPOBHU. ATOMHBIE OpOWTanmu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHusl JIEKTPOHOB MO OpOUTANIIM B aToOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XUMUYECKUX AJIEMEHTOB
. Y. MenneneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuoguyeckoil cucTeMbl
xuMmudeckux sneMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
oOpa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIHIECTB IO TpPyNIaM M IEpPHOJaM.
3HauYeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHne BemecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3U
(koBaJIeHTHasi HEMOJsIpHAas W MOJSpHAsl, MOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKUenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJEKYJSIpPHOTO UM HEMOJICKYJSIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEUIECTBA. THUIMBI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCUHEHHNN. Homenknarypa
HEOPraHUYECKUX BeIIEeCTB. ['eHeTudeckas CBA3b HEOPraHWYECKUX BEUIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss XUMHYECKMX — peakiuil B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHEHUS U IPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSAIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuiabHbIe U ciadblie aieKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAS, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tadaui «Ileprogudeckas cucrema XuMuIeckux sjaementos 1. U.
MeHnneneeBay, U3ydeHHUE MOJIeNIed KPUCTAJUIMYECKUX PEHIETOK, HAOJIoACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUh HOHHOTO OOMeHa),
MIPOBENICHUE TIPAKTUYECKOMN paboThl «BausHue pa3inuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum».

PacuétHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIIE
TEPMOXHUMUYECKHAE PACUEThI, PACUETBl C HCHOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxxkenne HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpOoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAJIOB (TaJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Meramnel. 1lonoxenne meramnoB B [lepronndeckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢guizndeckue coiicTBa MeTtayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIIPSYKEHU METAIIIOB.

XWUMHUYECKHE CBOMCTBA BaKHEHIUX METALIOB (HATPHM, KaJIUM, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OObmue cnocoObl moayueHus: MetayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3Y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», O0OPa3Il0OB HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe M OIMCAaHHWE JIEMOHCTPAIUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBUE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétel macchl BemiecTBa WM 0OBbEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEAKIMU BELIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OecrieyeHUH SKOJIOTUYECKOU, PHEPreTUUeCKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATOB: BAXKHEUIINE CTPOUTEIbHbBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MUHEPAJIbHbIC
yIa0OpeHwus.

XuMus M 3J0pOBbE YEJIOBEKA: IpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia O0E€30MACHOTO MCIOIb30BaHMS MPENapaToB ObITOBONM XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYECHUH OOmEeH W
HEOpraHW4yecKkol XuMuu B 11 Kjacce oCcylIeCTBISIETCS YEpe3 MCIONIb30BAHUE Kak
OOLIMX EeCTEeCTBEHHO-HAYYHbIX TMOHSATUH, TaK W TOHATUM, SBISIOIIMXCA
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusuka: MaTepusi, IHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHus3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOTIAEMbIE, TOTLIIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPrHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO3MCTBEHHOE IPOU3BOJICTBO, MHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUeCKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TMPOTPAMM CpPEHEro OOLEero o0pa3oBaHusl (JIMYHOCTHBIM,
METanpeMETHBIM W TIpeaAMeTHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OO0IIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIMXCsi PYKOBOJCTBOBAThCSI B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIMUMHU LEIOCTHOU
CUCTEME XUMHUECKOTO 00pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHSTHIMA B OOIIECTBE
HOpMAMM Y TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M TMPAKTUYECKOU JESITEIHLHOCTH
OoOy4JaronMxcs Mo peaju3aluy MNPUHATHIX B 00IeCTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEM,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4EOHBIX M IMO3HABATEJIbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IPYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1E€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/JIa YUYEHBIX U MPAKTUKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMH M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEHIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBSA3aHHbIE C XUMUYECKUMU SBJICHUSMU,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULIMKA HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHWE IIOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIEHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHrs TpaBui Oe30MacHOro oOpalleHHs C BEIIeCTBaMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYAOBOH JAEATEIBLHOCTH,

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAUBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX MPUBBIYCK (yHOTpeOIeHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NESTEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyruX BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/]ady
COLIMAJIbHON HAPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGECCHuil pa3IMdaHOrO Pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYY, JIFOJIAM TPYyAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOH TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3EMIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTMYECKUX MPOoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLUAIIBHOM CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALIMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
MPUPOHON Cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUS NPEANTPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpPaKkTUKe, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITh HWJEOJIOTHUHU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUA €€ poju B
bopMHUpOBaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBIeHusT 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKJAEHHOCTH B  OCOOOM 3HAUMMOCTH XHUMHH JUII  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTBHBIX MPoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIEUEHUH YCIOBUMN
YCHENIHOTO TPpyJda W OKOJOTHYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJ0OB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XWMUYCCKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMH MMOTPEOHOCTMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOU

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHHUS]  OOydYarOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIC TTOHSATHUS, OTpakKAIOUUe
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIIecC, CUCTeMa, HayYHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHEIE,

PETYISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M yYHHBEPCAJIbHBIE Y4eOHbIE
JICVCTBYS B IO3HABATEILHOM U COIUAIBHON MPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Y4eOHbIMU NMo3HABaTeJIbHbIMH
AEHUCTBUSIMM

1) 0a3oBble JJOrHYecKmne JAecTBUSI:

CaMOCTOSITeTbHO  (OPMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHUS W KPUTEpUH [UIS KIAcCU(DHUKAIMKM BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUYEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICINIU, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysia, YpaBHEHHE XUMUYECKOH
peakiMu — TMPU PEUICHUU YYEOHBIX MO3HABATEIBHBIX M MPAKTUYECKHUX 3ajiad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECCTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEaKLHnii;

bopMyIMpOBAThH 1ETU U 3a/1a4W UCCIIEIOBAHMSI, UCTIOJIb30BATh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI [T (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U MPOBEJICHHS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOJABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJCIIAHHON PaboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX WHPoOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanu3upoBaTh UH(MOPMAIMIO PA3IUYHBIX BUAOB U (POpM
MpeACTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTb;



dbopMyIupoBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsl BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XMMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH JeliCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  WJE€H, (OPMYJIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHHUKAMMU ITPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPaKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peain3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHHBEPCAJIbHBIMHU PeryJIsiTHBHBIMH 1€ CTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATH CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpeenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii  aJrOpUTM JACUCTBUU MpHU
BBIMIOJTHEHUM YYe€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Yy4E€TOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJM3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUSI Kypca «OpraHuueckas XUMUSI»
OTPAKAOT:

cOPMHPOBAHHOCTh  TPEACTABICHUA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TO3HAHHUM SIBIICHUI



npupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl peLICHHS MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 30POBBIO M MPHUPOIHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUIEHHAs), MOJb, MOJSpHas
macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUIMOHAIbHAs TpYIIIa,
panuKai, U30Mepusi, U30Mepbl, TOMOJIOTUYECKUN P, TOMOJIOTH, YIIIEBOIOPOJBI,
KUCJIOPOJ U a30TCOAEpXKallMe COECIUHEHUs, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SA3BIK XUMHUH; MHUPOBO33PECHYECKUE 3HAHUI,
JeXalye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEIIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHA IPHU
ONMCAHNU COCTaBa, CTPOCHHUS U PEBPALCHUN OPTaHUYECKUX COCTUHEHU;

Cc(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY MAJIs
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEakKLui,
W3TOTaBJIMBAaTh MOJIEIN MOJIEKYJl OPTaHUYECKHX BELIECTB I WLIIOCTPALUU KX
XUMHYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJICKHOCTb HM3YyUEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne CoequHEHUuN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb KM Ha3BaHUS 10
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TpPUBHAIIbHbBIE
Ha3BaHUS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alEeTUJIEH,
ATWJICHTJIMKOJIb, TIULEPUH, (EHON, (popManblaerus, aueTaibIerui, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAs! KUCJI0Ta, CTEAPUHOBAs KUCJIOTA, IIII0K034,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULVH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNMHEHUAX (OJIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh, YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJICH, MPOIMWIICH, AlleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTIUKOD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmasi, [eJUII0JI03a, aMUHOYKCYCHas KUCIIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX MepepaboOTKU H
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEILIECTB WU MPOJYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUM (HaOJII0JeHUE, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JJIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMHUYECKON
MOCy/IOl U J1TabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpaIICHUsS C
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH TIO BBITOJHEHHIO J1a00PaTOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYCCKUU
AKCTIIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, NOJTyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIMU OPraHUYECKHUX
BEIECTB, JCHATypalusi OCIKOB MPU HArpeBaHWUU, I[BETHHIC pPEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHUEM, TWPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucH YPaBHEHHM COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIhTATOB;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHMA  COONIOATh  TpaBUjia  JKOJOTHUECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, OHUMast cMbIca mokazatens [1JIK, mosicHATh Ha mpuMepax CIocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUIST 00Y4aroNIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XAMHYECKUX SIBJICHUIA;

JUISL CIIETIBIX W CJIA0OBHAAIIMX OOYyYaIOUIUXCA: YMEHHE HCIIONIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy:.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIs pEIISHUs] MPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIAralOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJICKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKasl CBS3b
(KOBaJIeHTHAs, MOHHAsS, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
AJICKTPOJUTUYECKAS JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUU W 3aKOHBI (TEeopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dSHEPTUU
NpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKHUM SI3bIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MMaCHOM HCIIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM IESITEIILHOCTH YEIIOBEKA,



c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIC MPU3HAKUA TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHHMH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JIs
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX  pEakLui,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAsA COJIA, IUPUT U JIPYTHE);

c(pOpMUPOBAHHOCTh YMEHUI ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX Pa3IMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJISIpHAasi,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICII EPUOIUYECKOr0 3aKoHa /[l
N. MenneneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepu30BaThb SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MeHnneneeBa, WCHOJIb3ysl MOHATHUS «s-, p-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHW», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
0 nepuojaaM u rpymnmnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T'€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATH XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TPU3HAKaM (YUCIY M COCTaBYy pEarupyrollnX BEUIECTB, TEILIOBOMY
3peKTy peakluu, U3MEHEHUIO CTENEHEH OKUCIEHHS AJIEMEHTOB, 00OpaTUMOCTH
pEeaKklHH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIMA HOHHOTO OOMEHA, YUYUTHIBAS
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,



c(OpMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB PAa3JUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM MYTEM MOHBI, PUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMK OT pa3aIuvHbIX (AKTOPOB; XapaKTEep CMEIEHUS XUMUUYECKOT0 PABHOBECHSI
B 3aBHCHMOCTH OT BHeIlIHero Bo3aeiictBus (nmpuHuun Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh MPEACTABICHUH 00 OOIIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA ra30oB MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalM3aTopa,
ONpENENEHUE CpEeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMu Ha cynbdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJa4 0
TeMam «Metaiey U «Hemeramibl») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIIEHNUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHYECKOIO JSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKalu, MTuTepHeT u Apyrux);



COPMHPOBAHHOCTh ~ YMEHHW  COONIONATh  TpaBWIa  AKOJOTUYCCKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IEIIAX
COXpPAHEHHsI CBOETO 3[I0OPOBbSI W OKPYKAIOMICH MPUPOIHON CPENbl, OCO3HABAThH
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHOCOObI YMEHBIICHUS |
IIPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBHS HAa OPTaHU3M UYEIIOBEKa,

JUISE O0YYaroNIUXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISE CJICTIBIX W CJIA0OBUIANIMX OOYyYaroONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvcu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Ne i/ Konrposbnusie | IIpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3zgea 1. TeopeTudeckue 0OCHOBbI OPraHUYEeCKOH XUMUM
https://www.yaklass.ru/p/himija/10-
[Ipenmer opraHn4ecKoi XUMHH. klass/osnovy-organicheskoi-khimii-
1.1 Teopust cTpOEHUSI OPraHUYECKUX 3 0 0 6490554/predmet-organicheskoi-
coequnenuii A. M. byrieposa Kkhimii-teoriia-khimicheskogo-
stroeniia-organiches
Hroro no pazneny 3
Pa3nea 2. Yraesogopoasl
ttps://www.yaklass.ru/p/himija/10-
[IpenenbHbIE YTI€BOAOPOIBI — Klass/uglevodorody- _

2.1 ATKAHLL 2 0 0 6579439/alkany-metan-i-ego-
gomologi-6579437/re-8f8be455-
£21£-492c-8cd7-07b23e2ae3ab
https://www.yaklass.ru/p/himija/10-

HenpenenbHble yriaeBoaopoabl: klass/uglevodorody-
2.2 6 0 1 6579439/alkeny-etilen-i-ego-
ATCHPL, ATKAHCHDL, ATTKHHbL gomologi-6898889/re-8304b93-
42be-4d63-b6a5-27¢787a2¢3f9
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-
2.3 ApoMaTudecKkue yriieBoa0pOIbl 2 0 0 6579439/areny-benzol-i-ego-

2omologi-6912879/re-8ee1861c-
1741-4643-93a5-71de28d9bceb




[TpupoaHbIe HCTOUHUKH

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-
6579439/pererabotka-nefti-i-

24 3 . .
YTJIEBOJIOPOJOB M HX MepepadoTKa okhrana-okruzhaiushchei-sredy-
6899731/re-52d02bf6-e9af-423a-
a9fb-fa09fbc835db
Uroro no pazgeny 13

Pa3znen 3. Kuciioponconep:kaiue opranHudecKue coeTuHEHHs

https://www.yaklass.ru/p/himija/10-

klass/spirty-fenoly-
6580873/nasyshchennye-

3.1 Cnuptsl. ®enon 3 .
odnoatomnye-spirty-metanol-
etanol-6569756/re-9620ef25-5478-
4d8d-a076-7444d78e0c6d
https://www.yaklass.ru/p/himija/10-

Anbneruasl. KapGoHOBEIE KHCIOTEL k?ass/aldegldv—ketonv—}<arl?onovve—

3.2 C 7 kisloty-6780279/aldegidy-i-ketony-

TIOKHBIC OpHpHI 6777547 /re-0970e9d3-aef7-4890-
bf2e-b2cdac3de074
https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-
soedineniia-

33 YTIeBOAE 3 6835083/klassifikatciia-uglevodov-
6828518/re-45d9cele-cef9-4cbHa-
8e9b-3ecd9d3cbbeb

Uroro no pazgeny 13
Pasznea 4. A3oTconeprxkaiye OpraHudecKkue coe{uHeHust
https: .yaklass. imija/10-
4.1 Awmunbl. AMUHOKHACIOTEL. benku 3 ps:/fww.yaklass.ru/p/himija/10

klass/azotsoderzhashchie-




soedineniia-6852270/aminy-
proizvodnye-ammiaka-
nasyshchennye-aminy-6585751/re-
e1143907-6177-4ef0-9ba7-

269e8943d60c

Uroro no pazgeny 3

Pa3zgea S. BoicokoMoJieKyJIsIpHbIE COeINHEHU S
https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-
soedineniia-vms-

N DU i
5.1 [Tnactmaccer. Kayayku. Bomokna 2 68807.? /Os.n ovnye p.(.) r%latua —

reaktcii-polimerizatcii-i-
polikondensatcii-6880783/re-
6d83bcbd-b5{3-4418-a808-
3e7fd91fddaa

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 9acoB

dyeKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbnsie | IIpakTnyeckue
MpPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
https://www.yaklass.ru/p/himija/11-

Crpoenne atomoB. Ileproauuecknii klass/osnovnye-poniatiia-i-zakony-

11 3aKoH U llepuonnyeckas cucrema 6 0 0 khimii-6931691/sostoianie-i-

XUMHUYECKHX ieMeHToB /[, U. raspredelenie-elektronov-v-atome-

Menneneesa d-orbitali-6931775/re-f11e04ef-
1b87-4bb5-b7cf-3383ca843f03
https://www.vyaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-
stroenie-veshchestva-

12 Crpoenue BeniecTBa. MHOroo0Opasue 3 | 0 6927604/elektronnaia-priroda-i-

’ BEILECTB tipy-khimicheskoi-sviazi-
elektrootritcatelnost-6926170/re-
bcd405a3-aa95-42a2-8f48-
8225f682e6¢cd
https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-
6995740/klassifikatciia-

1.3 KMMHIECKHE PeAKINHN 12 1 1 khimicheskikh-reaktcii-po-raznym-
priznakam-6964758/re-d1b7f93b-
0608-4de5-8ef2-e1£782b30300

Wroro no pazmeny 26

Paszgen 2. Heopranuueckasi Xumusi

2.1 MerTamisl 12 1 1 https://www.yaklass.ru/p/himija/11-




klass/kharakteristika-metallov-
7200709/metally-obshchie-
svoistva-metallov-7183914/re-
€2726043-15a6-41a9-b5b3-
Tcaff358199f

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-

2.2 Hewmerauibl 18 7269055/khimicheskie-elementy-
nemetally-6852268/re-1¢794993-
c521-418c-8415-a5c6e6d75bfd
https://www.yaklass.ru/p/himija/11-
klass/sviaz-neorganicheskikh-i-
organicheskikh-veshchestv-

CBs3b HEOPraHUYECKUX U - .
2.3 4 7170109/neorganicheskie-i-
OpraHHICCKIX BEHICCTB organicheskie-veshchestva-
7592491/re-f1b365cd-cb23-42a3-
b463-76296566d347
Hroro no pazneny 34
Pa3zgen 3. XuMus u :Ku3HL
31 VR 3 https://www.yaklass.ru/p/himija/11-
) klass/khimiia-i-zhizn-7285128
Hroro no pazneny 8
OBIIEE KOJIMYECTBO YACOB I10 64

[NPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTuyeckue
padoThI

[Ipenmer opraHn4eckon XumMuu, €€
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHUE

Teopust cTpoOEHUs OPraHUYECKUX
coequnenuit A. M. bytneposa, eé
OCHOBHBIE MTOJIOKEHHUS

[IpencraBienue o kinaccuduxanuu
OpPraHMYECKUX BEILIECTB.
Homenknarypa (cucremMatuyeckas) u
TPUBHUAIbHBIC HA3BAHUS
OpraHUYECKUX BEIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH P

MertaH u 3TaH — OpocTenIIne
MPEICTaBUTENN aJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOICTBA

OTUJIeH U NPOINUIEH — MpocTeiine
IIPEICTABUTENH AJIKEHOB

[IpakTuueckas padbora Ne 1.
«[Tomyuenue >TuIeHA U U3yYCHHE €TO
CBOMCTB»

Anxanuensl. byraguen-1,3 u
metunoyraauen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyyKa U pEe3HHbI

10

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHHUsI, TOMOJIOTHYECKUM PALL.
AneTuieH — npocTermumi
MIPEICTABUTEND AIKUHOB

11

Brpluncnenus no ypaBHeHHIO
XUMUYECKON pEeaKnn

12

ApeHbI: 6€H30JT U TOJIYOJI.
TOKCUYHOCTH apeHOB

13

['eneTrveckas CBS3b yriaeBOI0OPOIOB,
MPUHAJISKANTUX K PA3THIHBIM




KiiaccaM

14

[TpupoaHbIE HCTOYHHUKH
YIJIEBOAOPOAOB: TIPUPOIHBIN ra3 u
MONyTHBIE HE(DTAHBIC Ta3bl, HEPTH U
TPOAYKTHI €€ repepaboTKu

15

[IpupoHbIC HCTOYHUKH
YIJIEBOAOPOAOB: IPUPOAHBIN a3 U
NOIyTHBIE HEPTSHBIE ra3bl, HEPTH U
IPOAYKTHI €€ epepaboTKH

16

KonTponpHas padora mo pazaeny
«YTIIEeBOIOPOABD

17

HpeIleJII)HI)Ie OAHOATOMHBIC CIIMPTHI:
MCTAHOJI 1 5TaHOJI. BOIIOpOI[Haﬂ CBA3b

18

MHOroaroMHbIE CIIUPTHI:
STUJICHIVIUKOJIb U IIULIEPUH

19

DeHOI: CTPOEHUE MOJIEKYJIbI,
dbuznyecKkue 1 XuMHUYEeCKHe CBONCTBA,
pPUMEHEHUE

20

Anpaeruapl: GopManbaeru u
areTaJbpIerua. AeToH

21

OnHOOCHOBHBIE NPEACIbHBIE
KapOOHOBBIE KHUCIIOTBI: MypaBbUHAs U
YKCYCHas

22

[TpakTuyeckas padora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTBD»

23

CreapuHOBas U OJICMHOBAs] KUCIIOTHI,
KaK MPECTABUTEH BBICIINX
KapOOHOBBIX KUCIIOT

24

MI;IJ'I& KaK COJIN BBICIIINX Kap6OHOBI)IX
KHCJIOT, UX MOIOIIee JeiicTBIE

25

CrnoxHbIe (OUPHI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIO’KHBIX 3(prpoB

26

>KI/IpBIZ TUAPOJIN3, IPUMCHCHUC,
Ouosoruueckas POJIb KUPOB

27

VYrneBoasl: cocTaB, KiacCH(pUKaIus.
Baxueiiue npeacraBuTeNu:
JII0K033, PPYKTO3a, caxaposa

28

Kpaxmain u nemironosa kak




MPUPOJIHBIE MTOJIUMEPHI

29

KonTponbhas pabota no paszueny
«Kucnopozaconepxariue
OpraHUYECKUEe COCTUHEHUS/
Bcepoccuiickast mpoBepouHas pabota

30

OO01ast XapakTepuCcTHKa
a30TCOJIEPIKAINX OPraHMYECKUX
coeauHenuii / Beepoccuiickas
npoBepoyHas pabora

31

AMMHBI: METHJIAMHUH U aHUJIHMH

32

AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE
OpTraHUYECKUE COCAMHEHUS, UX
Oouosornueckoe 3HaueHue. [lentumapr.
benku kak mpupoaHbie
BBICOKOMOJIEKYJISIPHBIE COSMHEHMUSI

33

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOIJICKYIIIPHBIX COG,Z[I/IHCHI/Iﬁ

34

OCHOBHBIE MCTOAbI CHHTC3a
BBICOKOMOIJICKYJIIPHBIX COG,Z[HHCHHﬁ.
HJ'IaCTMaCCBI, Kay41yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

BBoanslii nHCTpYKTaX 1o Th.
[ToBTOpEHME MO KypCy OPraHUYECKOU
xumun: "TXC opraHnueckux
coennHeHuil. Knaccsl oprannyeckux
BELICCTB"

BxonHas aquarnoctuueckas
KOHTpOJIbHAs paboTa

XUMHAYECKAHN DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYpalusi aTOMOB

[lepuoauueckuii 3aKOH U
[lepuoauueckasi cucreMa XUuMUYECKUX
sneMeHToB [l. 1. MenneneeBa, ux cBs3b
C COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB

Oco0eHHOCTH pa3MeIlIeHUs AIEKTPOHOB
B aTOMax MaJbIX U OOJBIINX IEepruoaoB.

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHWYECCKHUX IJIEMCHTOB U UX
COEIMHEHUH 110 TPYIIIaM U IEPUOIAM.
3HaueHue MePUOINIECKOr0 3aKOHA U
CUCTEMbI XUMHUYECKUX d7eMeHToB J[. 1.
MenpeneeBa B pa3BUTUU HAYKU

CtpoeHue BeliecTBa. XuMudeckas
CBsI3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

CrpoeHune KpucTauiosB.
Kpucrannnueckue pemerku

BanenTtHoCTb.
DIEeKTPOOTpUIIATeTbHOCTh. CTETeHb
OKHUCIICHUS.

10.

BemectBa MOnEKyIsIpHOTO U
HEMOJIEKYIISIPHOTO CTPOEHUS

11.

[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJTIOUAHBIE PACTBOPBL.
MaccoBas 10715 BEILIECTBA B pacTBOPE




CrniocoObl BbIpayKeHUs! KOHIICHTPALUU

12 BEIIIECTBA B pacTBOPE.
13 Knaccudukanust 1 HOMEHKIIaTypa
' HEOPTraHWYECKUX COCTMHCHHM.
14 ['eHeTn4eckast CBSI3b HEOPraHUUECKHUX
’ BEIIIECTB PA3JIMYHBIX KJIACCOB
Knaccudukanmsi XaMUYECKUX peakInii
15. B HEOPraHUYECKON U OpPraHu4eCKOn
XAMUH.
3aK0H COXpaHEHUsI MACChI BEIIECTB;
16. 3aKOH COXPAHEHUS U MPEBPALLICHUS
SHEPTUH NMPU XUMUYICCKUX PEAKITUSIX
17. CKOpOCTh peakiuu.
13 OOpaTumbie peakui. XUMAYECKOES
' paBHOBECHE.
[TpakTudeckas padora Ne 1. «Bousiaue
19. pa3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMUYECKON PEaKIIUm»
DIIEKTPOTUTHYECKAS JUCCOLIHAITHSI.
20. [ToHsiTHE O BOIOPOJHOM MOKa3aTene
(pH) pactBopa.
21. Peaxniu noHHOTO OOMEHA.
” ['uaponn3 opraHuyecKux u
' HEOPraHMYECKUX BEIIECTB
23 OKHUCIUTEIIEHO-BOCCTAHOBUTEIILHBIC
' peaKnum.
24 ['uaponan3 opraHuyecKux u
' HEOPraHMYECKUX BEIIECTB
O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUHT
25. no pazzaeny «TeopeTuueckue OCHOBBI
XAMHUNY
26, Kontponbnas padota Ne 1 mo pazneny
«TeopeTndeckre OCHOBBI XUMUW)
MerTannsl, UX IOJIOKEHHE B
7 [Teproauaeckoit cucTeMe XUMHUSCKAX
‘ snemenToB JI. . Menneneepa u
OCOOEHHOCTH CTPOEHHUS aTOMOB.
)% O6mume guznueckre CBOMCTBA
' METAJIJIOB
29. CIutaBsl METaJIOB.




DJIEKTPOXUMHUYECKUH P HATPSIKEHUI
METaJIJIOB

Koppo3us meTainos u crnocoObl

30. 3aIUTHl METAJIJIOB
XHUMHUYeCKre CBOMCTBA BaXKHEHIIINX
31. METaJuIOB (HATPHH, KaJIMil) U UX
COCIUHCHHI
XHUMHYECKHE CBOMCTBA BaXKHEHIIINX
32. METAJIJIOB (KaJbLUM, MarHui) U UxX
COCIUHCHHI
XUMHYECKHE CBOMCTBA BaXKHEHIITNX
33. METaI0B. AJIIOMHHHH U €ro
COCIMHCHUS
34 XUMHUYECKUE CBOMCTBA XpOoMa, MEIU U
' UX COCIMHEHUI
35 XUMHYeCKHe CBOMCTBA ITMHKA, JKeJIe3a
' U MX COCIMHCHHMA
[TpakTuueckast paborta Ne 2. "Pemienue
36. AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«MeTame»"
37 OO6o06miaromiee 3aHITHE IO TEME:
' «MeTtaiasl»
38 Konrtponsnas padora Ne 2 o teme:
' «MeTtaiasl»
HemeTtannsl, X m010KEHHE B
39. Ileproanueckoi cucreMe XMMUYECKUX
anemenToB /I. 1. Menaeneera
40 Oco0eHHOCTH CTPOEHHS AaTOMOB
' HEMETAJIJIOB
41. du3zndeckre CBOMCTBA HEMETAIIJIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
42. KHCJIOpOJIa, cepbl, hocdopa u
yriiepo/ia)
43 XUMHYEeCKHE CBOMCTBA TAJIOTEHOB M X
‘ COeTMHEHU
m XUMHUYECKUE CBOWCTBA CEPHI U €€
’ COeIMHEHU N
45 XHUMHUYeCKHEe CBOMCTBA a30Ta U €ro
' COCIMHCHUH
46. Xumuaeckue cBoictBa pochopa u ero




COECTMHEHUN

XUMHUYECKUE CBOMCTBA yIIIepoJa U €ro

47. 5
COeMHEHUH
43 XUMHUYECKUE CBOMCTBA KPEMHUSA U €0
’ COEIUHEHUI
49 OKHCIUTETBHO-BOCCTAHOBUTEILHBIE
' CBOIiCTBA HEMETAJJIOB
50 [IpruMmeHeHne BaKHEUIIINX HEMETAIIOB
’ U X COEIUHEHUN
Brruucienus no ypaBHEHUSIM
51. XUMUYECKHUX PEAKLIUN U
TEPMOXUMHYECKUE PACUETHI
Brruucnenus mo ypaBHEHUSIM
52. XAMHYECKHUX PEeaKUui U
TEPMOXUMHYECKUE PACUETHI
[Ipaktuyeckas padora Ne 3. «Pemenune
53. OKCIIEPUMCEHTAJIBHBIX 32J1a9 110 TEME
"Hemeramisr"
54 OO0o06m1aromiee 3aHITHE 10
' teme: Hemerans»
cc Konrtponbnas padoraNe 3o remam
' «Hemeramib»
56. AHanu3 KOHTPOJILHOM pabOThI
7 Heoprannueckue u opranndeckue
’ KHCIIOTBL.
53 Heoprannueckue u opranndeckue
' OCHOBaHHS
59 AmMoTepHbIe HEOpraHUYECKHE U
' OpTraHUYECKUE COEANHEHUSI.
60 I'eneTnyeckas cBsI3b HEOPraHUUYECKUX U
' OpraHUYECKUX BEIECTB
Ponb xumuu B o0ecrieueHHn
61 DKOJIOTMYECKOU, SJHEPIreTUYECKON U
' TUIIEBOM 6€30IIaCHOCTH, Pa3sBUTHH
MEIUIHBI
[IpencraBnenust 00 0OMKUX HAYYHBIX
62. MPUHITUTIAX TPOMBIILIEHHOTO
MTOJTYYCHHS BXKHEHIITUX BEIIIECTB
63 [IpencraBnenus 00 0OMUX HAYYHBIX

IMPpUHIUIIAX IMMPOMBIIIJICHHOT'O




IMMOJIYYCHHA BaKHEHUIIINX BCIICCTB

[IpencraBnenus 00 0OMUX HAYYHBIX
MPHHIIAIIAX POMBIIIICHHOTO

o4 HOJy4YEeHHUsl BXKHEHIIINX BELIECTB. !
Merannyprust

65, HToroBast KOHTpOJIbHAsA paboTa 1o |
KypCy XUMHHU

66. AHan3 KOHTPOJIBHON pabOTHI 1

67, YenoBek B MHUpeE BELLECTB U !
MaTepUajoB

68. XHUMHA U 300POBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepsieMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpamMmal CpeaHeEro oﬁmero 06pa3OBava

1

TeopeTnueckre OCHOBbI OPraHNYEeCKOW XUMHUU

1.1

CpopMHUpPOBAHHOCTh MPEJACTABICHUN O XMMHYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJU XUMHUU B TIO3HAHUU
SBIIGHUHA TpUPOIbI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
peleHus MPAKTUYECKUX 3a7ad M OKOJOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenne cucremMoil XUMHUYECKUX 3HAHMH, KOTOpas BKJIHOYAeT:
OCHOBOIIOJIararomye MOHATUS (Monekyua, BaJICHTHOCTb,
ANEKTPOOTPULATENILHOCTb, CTENEHb OKUCIIEHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIIpPHBIA OO0BEM, YIJIEpOAHBINA CKEJeT,
(GyHKIMOHANbHAS ~ TpyNHa,  pajJukan,  HU30MepHusi,  M30MEphI,
TOMOJIOTMUECKUH PpsJl, TOMOJIOTH, YTIJIEBOJOPOJAbI, KHCIOPOA- |
a30TcoJepKallie COEAUHEHMs, OMOJIOTMYECKH AaKTHBHBIE BEIECTBA
(yraneBogpbl, >KHUpPBI, O€NKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJUHEHHUs); TEOPUM U 3aKOHBI (TeopHs
XUMHUYECKOTO CTpPOCHMsI opranuueckux BemiectB A.M. Byrtneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHH, (HaKTOIOIHUECKUe
CBEIEGHUSI O CBOMCTBax, COCTaBe, IOJyYeHUH U 0Oe30macHOM
HCIOJIb30BAHUN  BAXXHEWIIMX HEOPraHMYECKMX M  OPraHu4ecKuX

BELIECTB B ObITY M MPAKTUYECKON IEATEIHHOCTH YeIOBEKa

1.3

ChopmMupoBaHHOCTh YMEHHMH BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHATUN,  yCTaHABJIMBAaTL WX  B3aUMOCBS3b,  HCIIOJIb30BAaTh
COOTBETCTBYIOIIME IOHATUS IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTAaHUYECKUX COCTUHEHUIN

1.4

c(hOPMUPOBAHHOCTh YMEHHMI HCIIONH30BAaTh XUMUYECKYH) CHMBOJIHKY
JUISL COCTaBJIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpam€éHHOW) ¢GOpMyT OpraHMYeCKHX BEHIECTB U YpaBHEHUU
XUMHAYECKHX PEaKIUi, H3rOTaBIMBATh MOJICIIH MOJIEKYJT OPTaHUYECKUX
BCIICCTB JIs1 WJUIIOCTPAIMU HUX XUMHUYCCKOI'0 W MPOCTPAHCTBCHHOI'O

CTPOCHUS




1.5

ChopMUPOBAaHHOCTh ~ YMEHHH  yCTaHABIWBATh  MPHHAUICKHOCTD
HU3YUYCHHBIX OPTraHU4YCCKUX BCLICCTB II0 HMX COCTAaBY U CTPOCHUIO K
onpeneaéHHOMY Kilaccy (TpyIne) COeIMHEHHH (yriieBOIOpPOAbI,
KHCJIOPOA ¥ a30TCOACPIKAIMNe COCAWHEHHs, BBICOKOMOJIEKYJISPHBIC
COCJMHEHUS), JaBaTh WM  Ha3BaHWs [0  CHUCTEMAaTHYECKOM

Homenknarype (IUPAC)

L.5

ChopmMupoBaHHOCTh YMEHHUS ONPEAEIATh BUABI XUMUYECKOU CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OJUMHApHBIE U KPaTHbIE)

1.6

ChopMUpOBaHHOCTh yYMEHHUS MPUMEHATH: IOJOXKEHUS  TEOpUu
CTpoeHusi opraHudeckux seuiectB A.M. bytnepoBa niast oObsicHeHUs
3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHUA MACChl BCUICCTB

YrieBoaopobl. Kucnopoaconep:xarue u a30TCOJIepHKaLIUE

OpPraHn4YCCKHUC COCAUHCHUA. BLICOKOMOJICKy.]'IHpHLIC COCANHCHUA

2.1

CdopmMupoBaHHOCTh YMEHUN MPUBOAUTH TPUBHAIbHBIE HA3BaHUSA
OTJEJIbHBIX OPraHUYECKUX BEIIECTB (STUJIEH, MPONWIEH, aleTUIIEH,
STUJICHIJIMKONb, TIULIEPHH, (eHod, (opMalbJeruj, areTanbIeru,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PpyKTO3a, Kpaxmal, IeJUIri03a,

TJIALKH)

2.2

ChopMupoBaHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(dbu3MvYecKne W XUMUYECKHE CBOWCTBA TUIMYHBIX MPEICTABUTENEH
pPa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, JTaH, JTHUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJI, ATAHOJ, TUJICHTIMKOIb, TJIMIEPHH, (EHON, aleTaabIeTus,
MypaBbHMHAsS M YKCYyCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

C(I)OpMPIpOBaHHOCTB YMCHHA HIUIIOCTPUPOBATH I'CHCTHYCCKYHO CBA3b
MCKIY TUITMYHBIMHA MNpeaACTaBUTCIIAMHA Pa3INYIHBIX KJIaCcCOB
OPraHN4YC€CKUX BCUICCTB YPABHCHUSAMUN COOTBCTCTBYIOIIUX XUMHWYCCKUX

PeaKIMii ¢ UCII0JIb30BAaHUEM CTPYKTYPHBIX (hOpMyII

24

CdopmupoBaHHOCTH YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTIE€BOJOPOAHOTO CBIPhs (He(pTh, MPUPOHBIN Ta3, YTOJb), CIIOCOOBI UX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOTyKTOB MepepadoTKu

XUMHA U )KU3Hb. PacuéTnl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOTI'O IMO3HAHMA, UCIIOJB3YCMbBIX B XUMUU NIPU U3YUCHHUU




BCIIECTB MW XHMMHYCCKHUX SIBJICHHUI (HaGJ’IIO,I[eHI/IC, HU3MCPCHUCE,
OKCIICPUMCHT, MO[[GJII/IpOBaHI/IC), HCIIOJIB30BaTh CUCTCMHBIC
XUMHUYCCKUC 3HAHUA 4 [IPUHATUA pemeHm”I B  KOHKPCTHBIX

KHU3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMEHHH COOJIIOIaTh TPaBHIA TOJH30BaAHUS
XUMHYECKON TOCynoil W 1abopaTOpHBIM O0OPYIOBaHHEM, a TaKKe
npaBuiIa OOpaleHHsI ¢ BEIIECTBAMUA B COOTBETCTBUH C MHCTPYKIIUSMHU

110 BBIIIOJTHCHHUIO na60paToprlx XHUMHUYECKUX OIIBITOB
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CpopMUpOBaHHOCTh YMEHHH IJIAHUPOBATH M BBIMOIHATH XUMHUYECKUN
AKCIIEPUMEHT (MIPEeBpAICHIS OPIraHUYECKUX BEIIECTB MIPH HArPEBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YUYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIUU
OpraHWYECKUX BEIIECTB, JICHATypamus OETKOB IIpU HarpeBaHUH,
LBETHBIC PEAKIIMU OEJKOB) B COOTBETCTBUU C MPABWIAMH TEXHHUKHU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1aOOPATOPHBIM
00opynoBaHUEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyIUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yIhTaTOB

34

ChopMupoBaHHOCTb YMEHHM MPOBOANUTH BBIUUCIECHUS IO XMMUYECKUM
ypaBHEHMAM (Macchl, 00bEMa, KOJTUYECTBA MCXOJHOTO BEIIECTBA WM
MIPOJYKTA PEeaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO

13 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIH)

3.5

CdhopMupoBaHHOCTb yMEHUHI KPUTHYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 HH(QOpMAIMIO, IOJIyYaeMyl0 W3 pPa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMupoBaHHOCTh yYMEHUH COOJIOAATH MpaBHJa SKOJIOTUYECKH
1enecoo0pa3Horo MoBeNeHUss B OBITY U TPYJIOBOM JA€ATEIHHOCTU B
LEIAX COXPAHEHMS CBOETO 3J0pPOBbS M OKPYXAKOWIEH HNPUPOAHOU
Cpelpl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha KUBBIE OPraHU3MBbI
OINpEAENEHHBIX OPraHNYECKUX BELIECTB, TOHMMAsl CMBICI IOKa3aTels
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAllMW), TIOSCHATH HA
npuMepax crnocoObl YMEHBIIEHHUS U TMPEAOTBPALLEHUS UX BPEIHOIO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KIIACC

Kox
NpoBePsSIEMOro

IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero o0pazoBaHus




pe3yJabTara

1

TeopeTnuecknue OCHOBbI XUMHUHU

1.1

Bnagenne cuctemMold XMMHYECKMX 3HAaHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOLIME  TMOHATHUA  (XMMUYECKUH  DJIEMEHT,  aToM,
AIIEKTPOHHAsI 000JI0UKA aTOMa, S-, p-, d-3IIEKTPOHHBIE OPOUTAIIN AaTOMOB,
MOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULIATENLHOCTh, CTENEHb
OKHUCIJICHHsI, XUMHUYECKas CBS3b, MOJIb, MOJISIpDHAs Macca, MOJISPHBIN
00BbEM, KpUCTaJUIMYECKas peuérka, TUIBl XUMHUYECKUX pPeakUui
(OKMCITUTENIbHO-BOCCTAHOBUTENIbHBIE, 3K30- U DHJAOTEPMUUYECKUE,
pPEaKIuy HOHHOTO OOMEHa), PAacTBOP, AJIEKTPOIMTHI, HEIIEKTPOIUTEHI,
ANIEKTPOJINTUYECKAsT ~ JUCCOLMALUS, OKHUCIHUTEIb, BOCCTaHOBUTEIIb,
CKOpPOCTh XMMHMYECKOW pPEaKlid, XUMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHUS SIEKTPOIUTHUECKON nucconmanmu, llepuomanueckuit
3akoH /[.M. MenneneeBa, 3aKkOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH S3bIK XUMHH, (DaKTOIOTUYECKUE CBEICHUS O CBOWCTBAX,
cocTaBe, IMOJNYyYeHHMM U O€30IMacHOM HCIOIB30BAaHUM BaKHEUIIMX
HEOPraHMYECKUX BEHICCTB B OBITY W NPAKTUYCCKOH JIEATCILHOCTH

YCJIOBCKaA

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATE XAPAKTCPHBIC IIPU3HAKHU U
B3aUMOCBA3b HU3YYCHHBIX HOH?ITI/If/'I, MNPpUMCHATE COOTBCTCTBYIOIIUC
MOHATHUA TIIPU OINKMCAaHUHU CTPOCHUA U CBOMCTB HEOPTaHUYCCKUX
BCIICCTB M HX HpeBpameHHﬁ; BBIBJIIAATH B3aMMOCBA3b XHUMHWYCCKHUX
3HaHUI C IIOHATHUAMU u MNpeaACTaBJICHHUAMUA APyrux

CCTCCTBCHHOHAYYHBIX NPCIMETOB

1.3

BnaneHne OCHOBHBIMH METOJdaMH HAayY4YHOI'O TO3HAHUA BCIICCTB U
XUMHUYECKHUX  SBJICHHI (Ha6J’IIO,Z[CHI/IC, HU3MCPCHUC, OSKCICPUMCHT,

MOJICIIUPOBAHNE)

1.4

CdopMupoBaHHOCTh YMEHHI OMNpENENiaTh BaJCHTHOCTh M CTENEHb
OKUCIIEHUS XHMHMUYECKUX OJJIEMEHTOB B COEIUHEHUSIX Pa3IMUYHOIO
COCTaBa, BHJ  XUMHUYECKOW CBsA3M  (KOBWJICHTHAs, HWOHHAs,
MeTaJUTMIecKasi, BOJIOPOIHAsI) B COCTUHEHUSIX, THI KPUCTALTUICCKOM
pEemIéTKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJEKYJsSpHas, MOHHAS,

MCTaHHI/I‘-IeCKaH)

L.5

CdopMupoBaHHOCTh YMEHUI OMPENENATh XapaKTep Cpelbl B BOJHBIX

pacTBOpax HEOPTaHUIECKUX COCITUHEHHUI

1.6

CdopMupoBaHHOCTH ~ YMEHHUS  KJIAcCH(UIUPOBATH  XUMUYECKUE
peaKuy Mo pa3IuyHbIM MpHU3HAKaM (YHUCIY U COCTaBy pearupyromux

BEIIIECTB, TEIUIOBOMY J(QEeKTy peaknuu, H3MEHEHHIO CTeTeHEH




OKHCJICHUA 9JICMCHTOB, 06p aTUMOCTH p€aKknuu, Y4aCTHIO

KarajuuszaTopa)

1.7

CdopMupoBaHHOCTb YMEHUH  COCTABIATH YpPaBHEHHS  peakiuil
pa3IMYHBIX THUIIOB, IOJHBIE W COKpAIlEHHbIC YPABHEHUS peaKLui
MOHHOTO OOMEHA, YYUTHIBAs YCIIOBHSI, IPH KOTOPBIX ATH PEAKIIMH UIYT

JO KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUU, MOATBEPKIAIOLINE
KAueCTBCHHBIM  COCTAaB  pA3JIMYHBIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OINBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HCOPraHU4CCKUX BCIICCTB

1.9

CdopMupoBaHHOCTh YMEHHI pPaCKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX peakiuit MOCPEJICTBOM COCTaBJICHUS

AIIEKTPOHHOTO OaaHca TUX PEeaKIUi

1.10

CdopMupoBaHHOCTh yMEHHH OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XUMHYECKON peakuy OT Pa3IndHbIX (haKTOPOB

1.11

CdopMupoBaHHOCTh YMEHHMH OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTH OT BHEIIHErO BO3JIEUCTBUS

(mpunnun Jle HlaTensbe)

061.[[8.5{ U HCOPraHUYCCKasA XUMH A

2.1

CdopMHpOBaHHOCT, yMEHHI packpbiBaTh cMbici [lepuoamdeckoro
3aKOHa JA.N. MenneneeBa u JIEMOHCTPHUPOBATH €ero

CUCTCMATU3UPYIOIYIO, O6T>HCHI/ITCJ'IBHYIO u MPOTrHOCTUYCCKYHO

byHKIIUN

2.2

CdopMHpPOBaHHOCTh YMEHHUM XapaKTepU30BaTh IJICKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX »5JeMeHTOB 1—4 mnepuonos Ilepuonnueckoit
cucrteMbl xumuyeckux siemeHtoB J[.M. MenneneeBa, ucCnonb3ys
MNOHATHUSL «S-, p-, d-3NEKTPOHHBIE OpOUTAIN», «IHEPreTUYECKUE
YPOBHIN», OOBICHITH 3aKOHOMCPHOCTH NU3MCHCHU CBOICTB
XUMHUYECKUX DJIEMEHTOB U UX COEIMHEHHH MO MepUuoJaM M TpyIIam

IIepuoanueckoit cucreMsl XuMuuecKkux 3ueMenToB .M. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHHUH XapaKTepH30BaTh (ONMUCHIBaThH) OOLIME
XMMHUYECKHE CBOWCTBA HEOPTaHUYECKUX BELIECTB PA3IMUHBIX KJIACCOB,
NOATBEP)KJIATh  CYIIECTBOBAHWE  TIE€HETHYECKOW  CBSA3M  MEXIy
HEOPraHMYECKUMHM  BEIIECTBAMM  C  IIOMOINBIO  ypaBHEHUH

COOTBETCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ
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ChopMupoBaHHOCT ~ YMEHMH  yCTAHaBJIMBAaTh  IPUHAAICIKHOCTH

HEOpPraHMYECKHUX BEUIECTB IO MX COCTAaBY K OMPEIEeNIEHHOMY KJaccy




(rpynmne) coenvHeHui (IIPOCThIE BEIIECTBA — METaUIbl U HEMETAaJlIbl,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIbI, COIIH)

2.5

ChopMupoBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI) CHMBOJIUKY
JUld  cocTaBiieHHsT (OpMyJdT BELIECTB M YpPaBHEHUH XUMMUYECKHX
peaxuuii, cucremarnyeckyro HoMeHkinatypy (IUPAC) u TpuBnanbHbie
Ha3BaHMsI OTJENbHBIX HEOPraHWYECKUX BellecTB (yrapHblii ras,
yIJIEKUCIBIA Ta3, aMMUaK, raméHas H3BeCTb, HeraméHas H3BECTb,

MUTHEBAS COJA, MUPUT U JPYTUE)

2.6

CdopMUpoBaHHOCTh YMEHHI XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHUE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIaCCOB,
MOJATBEPXKIATh  CYIIECTBOBAaHWE  TE€HETHYECKOW  CBS3M  MEXKIY
HEOPraHWYECKUMH  BEIIECTBAMU C  TIOMOIIbBIO ypaBHEHU I

COOTBECTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH U BBIIOIHATH XUMUYECKUN
HKCHEPUMEHT (pa3lioKeHUEe MEepOKCHJIa BOAOPOAAa B IMPHUCYTCTBUU
KaTaJln3aTopa, ONpEeAEICHUE CPEeIbl PACTBOPOB BELIECTB C IOMOIIbIO
YHUBEPCAJIbHOTO HWHAMKATOpa, BIMSHUE pa3IMYHBIX (PAKTOpPOB Ha
CKOpOCTh ~XMMHUYECKOH peakIuH, peakuuh HOHHOro oOMeHa,
KayeCTBEHHbIE PEaKLMU Ha cylb(haT-, KapOoHAT- U XJIOPHI-aHUOHBI, HA
KaTUOH aMMOHMHs, PCIICHHUEC OJOKCICPUMCHTAJIBHBIX 3aJdad II0 TCMaM
«Metamne» u «Hemeranisl») B COOTBETCTBUM C NMPAaBUJIAMU TEXHUKH
0e30macHOCTH MpH OOpaIlleHUH C BEIIeCTBAMM M J1abOpaTOPHBIM
000pyI0BaHUEM; [IPEICTABIIATE pE3yJIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHX

peaKHI/Iﬁ n Q)OpMyHPIpOBaTL BBIBOJIbI HA OCHOBC 3THUX PEC3YJIbTATOB

2.8

CdopmMupoBaHHOCTh YMEHHI COONIOAATH TMpaBWiIa IOJTH30BAHUS
XUMHYECKOW TOCY/I0M W JabopaTopHBIM OOOpYAOBaHUEM, a TaKKe
npaBuia oOpaIrieHus: ¢ BEIMIECTBAMU B COOTBETCTBHH C HHCTPYKIIHSIMHU

11O BBIIIOJHCHUIO J'Ia60paT0pHBIX XUMHUYCCKUX OIIBITOB

2.9

CdopMHupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XUMHYECKHUE
MIPOLIECCHI, JIEXKAIIHE B OCHOBE IMPOMBIIIJIEHHOTO IOJYYEHUS CEPHOMI
KHCTIOTHI, aMMHaKa, a Takke cHOpMHPOBAHHOCTH MPEACTaBICHHUN 00
o0IMX HAyyHBIX MPHHIMIIAX ¢  JKOJOTHYECKHX  MpodiieMax

XUMHYCCKOI'0 IMpOn3BOJACTBA

XUMHS U KU3Hb. PacuéThl

3.1

ChopMHUPOBaHHOCTh TPEICTABICHUN O XWMHUYECKOW COCTaBJISFOIICH

CCTQCTBGHHOHayIIHOﬁ KapTuHbl MHpaA, POJU XUMHH B IIO3HAHUU




ABIIGHUN TPUPOIbI, B (QPOPMUPOBAHUU MBILIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (QYHKIIMOHAIBHONH TPAaMOTHOCTH, HEOOXOIMMOH st
pelieHus MPAaKTUYECKUX 3aJady U OSKOJOTH4eCKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM cpesie

3.2

CdopmMupoBaHHOCTH YMEHUUI KPUTHYECKHU aHaJIM3UPOBATH
XUMHUYECKYI0 HHGOpMAIUIO, IMOIYYaeMyI0 M3 Pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBO KOMMYHHMKAIMK, ceTb IHTEpHET U Ipyrue)
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CchopMHPOBAaHHOCTE YMEHHI COONIOAATh MpaBWIA SKOJOTHYECKH
11e1€c000pa3HOro0 TOBEJIEHUS B OBITY U TPYIOBOM JAEATEILHOCTH B
HEeNsX COXPAaHEHUS CBOETO 3[0POBbS M OKPYXKAIOWIEH IPHPOIHOM

cpebl
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Oco3HaBaTh ONACHOCTh BO3JICUCTBUSL HA JKUBBIE OpPraHU3MBbI
ONpeAeNEHHbIX BEMIECTB, MOHMMAs cMbIch nokaszarens [1IK, moscHsaTh
Ha MpUMeEpax CIocoObl YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO

BOSI[CIZCTBHH Ha OpraHu3M 4CJIOBCKa

3.5

CdopMHrpoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
HCIIOJIb30BaHUEM TIOHSATHS «MaccoBas J0Jisl BELIECTBa B PacTBOPE»,
OOBEMHBIX OTHOIIEHUI Ta30B MPH XHUMHYECKUX PEAKIUAX, MAacChl
BelllecTBa WM 00BbEMA Ta3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WiM 00BbEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMHM BEIIECTB,
TEIJIOBOTO d(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIICCTB, ITPCBPAIICHUA U COXPAaHCHUA SHCPIUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA

1

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHN

1.1

[Ipenmer opraHHYecKOM XHWMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHalIoB. TeopHs CTPOEHHUS OPraHMYECKHX

coenunennit A.M. ByrnepoBa, €€ 0OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHBIE (QOPMYNIBI OpPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpUs.
XHUMHUYECKasi CBS3b B OPraHUYECKUX COCAMHEHUSAX — OJUHAPHBIE U KpAaTHBIE

CBA3U. HpeI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHu4CCKHUX BCIICCTB

1.3

Homenknarypa opraHMyecKux COEIMHEHUHN (CHCTEeMaTHYecKas) U TPUBUAIbHbBIE

Ha3BaHUS BaKHEUIITHNX HpeHCTaBHTeHGﬁ KJIaCCOB OPraHUYCCKNX BCHICCTB

YrieBogopoasl

2.1

ATNKaHBI: COCTaB M CTPOCHHME, TOMOJOTMYECKHH psa. MeraH u draH —
IpOCTEeHIINe NPEACTAaBUTEIN AlTKaHOB: (U3MUECKHME W XUMHUYECKHE CBOMCTBa
(peakuy 3aMeIlEeHUs U TOpPEHUs), HAXOXJAEHUE B NPUPOAE, MOIy4YeHHE U

IIPUMEHEHHE
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AIIKEeHBI: COCTaB W CTPOCHHUC, TOMOJIOTUYECKUI pAA. OTUJIeH " MMPpOMNMWJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKHI/II/I THUAPHUPOBAHUA, TAJIOICHHUPOBAHUA, THUApATaAlWU, OKHUCICHUA U

HOJ'II/IMepl/ISaHI/II/I), MOJIY4YCHHEC U TPUMCHCHUC

2.3

Anxanuensl: Oyranuen-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEHIIue
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cuMHTETHUECKOTO

KaydyKa U pe3UHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHMSI, TOMOJIOTHYECKUN Psil. ALETHIICH —
MPOCTEHIINIA MPECTaBUTENb AJIKHHOB: COCTaB, CTpOeHHe, (U3HUECKUe U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIpATallUY,

TOpCHI/IH), MOJIY4YCHHUEC U ITPUMCHCHUC

2.5

Apensl. benszon: cocraB, crpoeHue, (pU3MYECKHME W XHMHUYECKHE CBOHCTBA
(peakuuy raJoreHMpoOBaHMs M HUTPOBaHUS), OTyUYeHHE U TpUMeHeHue. Tomyoun:
cocTaB, CTpoeHue, (u3MUecKHue ¢ XUMHUYECKHE CBOHCTBa  (peakiuu
TaJIOTEHUPOBAHUST W HUTPOBAHUS), MOJIyUeHHE M TpUMEHEHUEe. TOKCHYHOCTH
apeHoB. ['eHeTHuyeckasi CBsI3b MEXAY YIJIEBOJOPOJAMHU, MPUHAICKAIMMHU K

Pa3IMuYHBIM Ki1accaM




2.6

ITpupoHble HCTOUHUKY YTIeBo0poJ0oB. [Ipupoanblil ra3 u nonyTHsle HeTAHBIE
ra3el. Hedth u € mpoucxoxaenue. CriocoObl mepepaboTku HEPTH: MEPETOHKa,
KPEKUHT (TEPMHUYECKHUI, KaTalnuTU4eckuit), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIIJICHHOCTH U B ObITy. KameHHBIH yroias u

MIPOJYKTHI €T0 MepepadoTKu

Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

3.1

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJ: CTPOEHUE, PU3NIECKUE
U XHMHYECKHE CBOMCTBA (peakiuu C AKTUBHBIMH MeTajjJaMH,
raJloreHOBOJIOPOIAMU, TOpPEHHUE), MpUMEHEeHHe. BoIOpoIHBIE CBSI3U MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME MeTaHOJIa M 3TaHOJA Ha OPraHM3M 4YeJIOBEKa.
MHOroaToMHbIC CIIUPTHI. DTUICHIJIMKOIb U TIUICPUH: CTPOCHUE, (PU3UIECKHIE U
XUMUYECKUE CBOWCTBA  (B3aMMOJCHCTBHE CO  IIEJIOYHBIMU  METaJUIaMH,
KauyeCTBCHHAs peakKIlus Ha MHOI'0ATOMHBIE CIHPTHI). JleWCTBHE HAa OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/IC TJIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@deHoNI:  CTpOEHHUE MOJEKYJbl, (U3UYECKHUEe ¢ XUMHYECKHE CBOMCTBA.

Tokcuunocts enona. [lpumenenue penomna
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AJ'IL,Z[CFI/II[BI N KCTOHBEI. d)opManbz[erI/m, aneTajabACruj: CTpoCHHUC, (bI/I3I/I‘IeCKI/Ie u
XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHUS M BOCCTAHOBJICHHSA, KaYCCTBCHHBIC

peaxkuun), nojydeHrue u NpuMeHeHne

3.4

O/HOOCHOBHBIE TpefeibHbIe KapOOHOBBIE KHUCIOTH. MypaBbHHAs U YKCYCHas
KHMCIIOTBI: CTPOEHHE, (PU3HUECKHE U XMMHUECKHUE CBOICTBA (CBOMCTBA, OOIINE [
Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJy4yeHHE U IpPUMEHEHHUeE.
CreapuHoBasi MU OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX

KHUCI0T. Mbla Kak COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIefiCTBHE

3.5

CrnoxHble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MApPOIN3 CIOMKHBIX
s¢upoB. Kupsl. ['naponus xupos. [lpumenenue xupoB. buonmorunueckas posb

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccuukanus yriaieBoaoB (MOHO-, AM- U MOJHCAXapHJIbI).
I'moko3a — mpocredmmii MOHOcCaxapua: OCOOCHHOCTH CTPOEHHS MOJIEKYIIbI,
¢dusnyeckre 1 XuMHUYECKHe cBOicTBa (B3aumozericTBue ¢ ruapokcuaom meau(Il),
OKHCIICHME aMMHauyHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHwue,
OpO’KeHHE TIIIOKO3bl), HAaXOXKICHHE B IMPHUPOE, NMPUMEHEHHe, OuoIoruyeckas
ponb. dotocunTe3. PpyKTO3a KAk U30MEP IIIIOKO3bl. KpaxMan u 1esmiono3a Kak
npUpoAHble mnoiauMepbl. CTpoeHHE KpaxMmana M Leunosio3bl. Pdusznueckue u

XUMHUYECKHE CBOICTBa Kpaxmaina (TUIPOIN3, KaUeCTBEHHAs! PEaKIHsl C HOJI0M)

A3oTcoaepkalliie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHUCIIOTEl Kak amMQoOTepHble OpraHuyecKkue coequHeHus. Pduznueckue u




XHUMHYECKHE CBOMCTBA aAMHHOKHMCIIOT (Ha IIpuUMEPE FJ'II/H_[I/IHa). buonornyeckoe

3HAa4YCHUE aMUHOKUCIOT. IlenTumnl

4.2

benku kak mpuponIHBIE BBICOKOMOJEKYJspHbIe coenuHeHus. llepBuuHas,
BTOpUYHAS U TPETUYHASA CTPYKTypa OenkoB. XHWMHUYECKHE CBONCTBA OEJKOB:

TUApOJIN3, ACHATypalusd, KaYCCTBCHHBIC PCAKIINU Ha Oenku

BBICOKOMOJICKYJ'IXPHBIG COCOAUHECHUA

5.1

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COGIII/IHCHHfli MOHOMCD,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJMMEPpHU3allun, CPCAHAA MOJICKYJIApHAas
macca. OCHOBHEIE MCTOABI CHUHTE3a BbICOKOMOJICKYIIIPHBIX COCI[I/IHCHI/Iﬁ —

InoJIuMEepu3anus U MMOJUKOHACHCAIIHUA

5.2

3KCH€pI/IMCHTaJH)HI)I€ MCTOAbI H3YUYCHHUA BCHICCTB HU HUX HpeBpameHHﬁ:
O3HaKOMIJICHHUC C 06pa3uaMH MNpUPOAHBIX 1 HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U PE3UHbL

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

1.1

XuUMUYecKuil MeMeHT. AToM. SIapo aroma, U30TOIBI. DJIEKTpOHHas 000JI0YKa.
DOHepreTudyeckue ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTAH, S-, p-, d-2J€MEHTHI.
OCOoOEHHOCTH pacIpe/ieIeHus] JIEKTPOHOB 110 OpOUTANISIM B aTOMax 3J€MEHTOB

MEPBBIX YETHIPEX NMEPUOJO0B. DIEKTPOHHAS KOH(UTYpalHsi aTOMOB

1.2

[Iepnonnueckuit 3akoH u [leproanyeckas cucreMa XUMHYECKUX d1aeMeHToB J[.1.
MenpeneeBa. Csa3p mnepuoanyeckoro 3akoHa u llepuonnueckoil cucTeMbI
xumuyeckux ieMeHToB [[.1. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XUMHYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEUIECTB IO TpyHIaM U IepHoJaM.

3HadeHUe MNepUOANYCCKOI'0 3aKOHA B Pa3BUTHU HAYKU

1.3

Ctpoenne BemiecTBa. XHMHUYECKas CBs3b. BHIBI XUMHUYECKON  CBS3M
(koBasieHTHAsT HEMOJSIPHASI W TOJSpHas, HOHHAs, MeTaindeckas). VoHBI:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBS3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanenTHOCTB. DneKTpOOTpUIIATETLHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THUIMbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA

BEIIECTB OT THUIA KpUCTAUIMYECKOM pem€Tku. lloHsTHe 0 aucnepcHbIX




cucremax. McTuHHBIE T KOJUIOWAHBIE PacCTBOPEIL. MaccoBas J0JIA BEIIECTBA B

pacTBope

1.6

Krnaccudukanus Heoprannueckux coequHeHunii. HomeHnknarypa HeopraHmueckux

BEILIECTB

1.7

Xumuueckass — peakuus.  Kimaccudukanms ~— XMMHUYECKMX — peakiuid B
HEOPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPAaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHUA U IIPCBPAlICHUA DOHCPIUH TP XUMHYCCKUX PCaAKIUAX

1.8

CKOpoCTh peaknuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

O6paTI/IMI>Ie pe€aKuuu. XHUMHUECKOE PpaBHOBECHC. cDEIKTOpI:'I, BIUAKOIIMEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

QHGKTPOJ'II/ITI/I‘IGCKEIH Jucconuanus. CunpHple U ciiaOble QJICKTPOJIUTHI. CpeL[a
BOIHBIX paCTBOPOB BCHICCTB: KUCJIAs, HeﬁTpa.]'IBHaﬂ, menoyHas. Peakuuy HOHHOrO

oOMeHa

1.11

OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKuuun

Heoprannueckas xumus

2.1

Hewmerannsl. [lonoxenne HemeramioB B llepuoanueckoil cuctemMe XMMHUECKHUX
anemenToB JI.M. MenzeneeBa U OCOOEHHOCTH CTpOEHUs aTOMOB. Dusnyeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IIPUMEPE KUCIOPOa, CEpBI,

docdopa u yraepoaa)

2.2

XUMUYECKHE CBOWCTBA BAaKHEHIIMX HEMETAIJIOB (TalloTeHOB, CEphl, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHJOB,
KHCIIOPOJICOICPKAIUX ~ KHUCIOT, BOJOPOAHBIX coenuHeHuil). [IpuMeHeHue

Ba)KHEHUIIIMX HEMETAIIJIOB U UX COCTUHEHUI

2.3

Meramnbl. Ilonoxenune wmeramwioB B Ileprognmdeckoil cuUCTEME XMMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000J0UEK
aToMoB MeTasuioB. OOmue usndeckne cBoiicTBa MeTaysioB. CIilaBbl METaJIOB.

3J'IeKTpOXI/IMI/I‘-ICCKI/II71 pAax HaHpH)KCHI/Iﬁ MCTAJIJIOB

24

XUMUYECKHE CBOWCTBA BaXXHEHIINX METAUIOB (HATpUM, Kajaui, KaJbluM,
MarHui, ajdlOMHUHUH, IIUHK, XpOM, JK€Jle30, Melb) M uX coeauHeHuil. OOmme

CITOCOOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMCHeHI/Ie MCTAJlJIOB B 6LITy N TCXHHUKC

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCIUICCTB, NIPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1accaM

XUMUS U )KA3HD

3.1

Ponp xumum B oOecrie4eHMHM SKOJOTHYECKOW, SHEPreTUYeCKOW M THIIEBOM
0€30MacHOCTH, Pa3BUTUU MeIULUHBL. [IOHATHE O HAYYHBIX METOAAaX MO3HAHUS

BEIIIECTB U XUMUYECKHUX PEAKIIUNA




HpeI[CTaBJ'IeHI/IH 00 06IHI/IX HAaYYHBIX IMPUHIUIIAX IIPOMBIIIJICHHOI'O IMOJIYYCHHA

BOXHEHIIMX BelIeCTB. UenoBEeK B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUIIHNE

32 CTPOMUTENIbHbIE MaTepUalbl, KOHCTPYKLMOHHBIE MaTepHajbl, KPacKH, CTEKIIO,
KepaMHuKa, MaTepuaybl AJs SJIEKTPOHUKH, HAaHOMAaTepHallbl, OpraHUYECKUe U
MUHEpaJbHbIE y100peHus
XvMHS U 3I0pOBbE UEJIOBEKA: IIpaBUa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX

33 [pernapaToB, MpaBuiia 6€30MacHOr0 UCIOJIL30BaHUS IIPENapaToB ObBITOBON XUMUU

B HOBCCI[HCBHOﬁ KHN3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Xumus. 10 knacc. I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
* Xumus. 11 knacc. I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A.

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

» Xumus, 10 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» Xumus, 11 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxunonepHoe o6bmectso «M3narenscro «lIpocsemenne»

["a6puensn O. C., CnaakoB C. A. Xumus. Paboune nmporpammsr. 10-11
KJIacChl. ba3oBblli YPOBEHD

[IpoBepouHbie U KOHTpOJIbHBIE paboThl o xuMuu 10 kinacce/ I'abpuensa O. C.,
JIsicoBa I'. I'. Axkumonepnoe o6miectBo «M3narensctBo «IIpocBenieHue
[IpoBepouHbIe U KOHTPOJIbHBIE paboThl o XuMuu 11 kmacc/ I'abpuensa O. C.,
JIsicoBa I'. I'. Aknmonepnoe obmectBo «M3aatenbctBo «IIpocBemenner
Ypoxu xumuu B 10-11knaccax. ba3zoBelii ypoBeHb. MeToanueckoe
nocobue/I"abpuensa O. C.,OctpoymoB W.I'., CnagkoB C.A. AKInoHepHOE

obmectBo «M3narenscTBo «IIpocBeiienney



Xumus 10-11 knacc. CoopHuUK 3a7a4 U ynpaxknenuii / Yepsuna B.B.,
Bapnamora A.B., XacsuoBa T.B. AxkuronepHoe o61mecTBo «M31arenbeTBo

«IIpocBenieHue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

Enunas xomnekiys nudpoBbeIX 00pa3zoBaTelbHBIX pecypcoB http://school-
collection.edu.ru

» OenepanbHbIi LIEHTP UHPOPMAITMOHHO-00pa30BaTEIBHBIX PECYPCOB

(@I OP) http://fcior.edu.ru

* Poccuiickuit o01eo0pa3zoBatenbHbIi mopran http://experiment.edu.ru

* Bupryansnasa Xumuueckas [llkomna http://him-school.ru

* OTKpBITHIN KOJemk: Xumus http://college.ru/himiya/

* Pemry EI'D. https://chem-ege.sdamgia.ru/test?theme=24

* DJIeKTpOHHBIE pecypchl o xumuu http://metodist.1bz.ru/iumk/chemistry/e-
r.php

OOpazoBarenbHas oHnaH-atgopma "Yuu.py" uchi.ru

[Mudposoit oOpazoBaTenbHbIN pecypce s mkoa AKmace

yaklass.ru
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