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INOACHUTEJIBHAS 3AIINCKA

PabGouasi mporpamMma nmo XMMHUU Ha YpPOBHE CpeHEro oOiero oOpa3oBaHUs
cocTaBjeHa B coOTBeTCTBUU ¢ DenepaibHbiM 3aKOHOM OT 29 nekabps 2012r. Ne
273-®3 «OO0 obpazoBanun B Poccuiickoit ®enepanuun», TpeOOBaHUIAMU
®denepanbHBIX FOCYAApPCTBEHHBIX 00PAa30BATENbHBIX CTAHIAPTOB CPEIHErO OOIIEro
oOpa3oBanus, denepanbHOil 00pa30BATENBLHON MPOTpaMMbl CPEAHEr0 OOIETro
oOpazoBanus, mporpammoii Bocriutanusgs MAOY «mxenepnsiit nmuuein HI'TY», ¢
y4€TOM  KOHIIENIIMU TMpenojaBaHusi y4eOHOro mpenMera «XHUMHS» B
oOpa3oBaTebHbIX opranuzanusax Poccuiickot ®denepanmun um YcraBa MAOY
«nmxenepubid muned HI'TY ».

XHWMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o0mieo0pa3oBaTeIbHON OpraHU3AIMK, SBJISETCS HEOTHEMJIEMOW YacThIO WX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAIOIIMM 3TAallOM peaju3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIFOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHUsA. OTU ILEHHOCTH KAacaroTcCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpPhl
YeJioBeKa, a TakKKe OJKOJOTMYECKHU OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
30POBBIO U IIPUPOIHOM CpeJIe.

XuMUSL Kak 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HAyK WUIpaeT ocoOyI0 poJyib B
COBPEMEHHOW IUBWJIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHE€ IEJIOCTHOTO MPEJCTABICHUS 00 OKpY>KaroIIeM MUpE KaK O €IHMHCTBE
OPUPOIBl M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEII[ECTB, UX CBOMCTBAMHU M BO3MOXHBIMH 00JIACTSIMH MPUMEHEHHUS.

TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUS CTajia
HEOTHEMJIEMON YaCThI0 MUPOBOU KYJIBTYPbI, HEOOXOUMBIM YCIOBUEM YCIEITHOTO
TpyJla W >KM3HU KaxJaoro ujeHa oOmectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3yjaresibHas, KaK HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha pEIICHHE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOrO pa3BUTHSL YEJIOBEYECTBA — CHIPbEBOM,
HYHEPreTUYECKOH, MUILIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTH U OXPaHbI 3J10POBbSI.

B cootBercTBHM ¢ OOmMMM NEISMH W TMPUHIIMIAMU CPEJIHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarmomuxcs, HEOOXOAUMYI0 UM JJis  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOIO BKIIOYEHUS B JKH3Hb COLIMYMa, MPOJOJLKEHUS
o0pa30BaHUs B Pa3IMYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocraBisifolUMH ~ TIpeAMeTa «XUMHS»  SBIAIOTCA 0a30Bble KypChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpPraHUyecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHUU M0 HEOPTAHMYECKONW XUMUHM (C BKIIFOUCHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHWU NPU U3YUYEHUU



npeaMeTa 00eCrnedYnBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEro MHOT00Opa3us
BELLECTB HA OCHOBE OOIIMX MOHATUM, 3aKOHOB U TEOPUI XUMUHU.

Ctpykrypa coaepxkaHusi kKypcoB — «Opranuueckas xumus» u «OOmias u
HEOpPraHu4vecKkas XuUMHs» cPopMHUpoOBaHa B IporpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOI0 TOJX0/a K M3Yy4YEHHI0 Yy4eOHOro Marepuana u o0ycloBJIeHa
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUKW Ha  ONpEleTIEHHBIX
TEOPETUYECKNX YpOBHSIX. Tak, B Kypce OpPraHMYeCKOM XHMHUHU BEIIECTBA
paccMaTpHUBAIOTCSl HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPTraHUYECKUX
COCIMHEHUN, a TaKke Ha YPOBHE CTEPEOXMMHUYECKHMX M DJIEKTPOHHBIX
MPEACTaBICHU O CTpoeHuu BemecTB. CBeneHUs 00 H3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIIEBOJOPOJIOB JIO CIOKHBIX OMOIOTHYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHnyeckod XUMHM IOJYy4YarT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpPBOHAYAILHBIC
MPEACTaBICHUS] O XUMUYECKON CBSI3M, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKOU peaKIuu.

[logq HOBBIM yIJIOM 3peHHUST B NpeaMeTe «XUMHS» 0a30BOro YpPOBHS
paccMaTpuBaeTCs HW3YUYCHHBIA Ha YpPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHUs
TEOpPETUYECKU MaTepual U (AKTOJOTHYECKHE CBEJICHUS O BEIIeCTBaX U
XUMHUYEeCKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImas U HeopraHuueckas
XUMUS» OOYYArOMIMMCSl TPEAOCTaBIAECTCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOIUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOOJIOTUYECKUX TO3UIUH,
Iy0)Xe TOHSATh HWCTOPUYECKOE M3MEHEHHEe (YHKIMH 53TOro 3akoHa — OT
obobmaromel 10 00BICHSIONMIECH U MPOrHO3UPYIOMICH.

Ennnas cucrema 3HaHMN O BaXHEHIHMX BENIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKKE O XMMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOoTeKaHus jJomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIIUMHU KYJIbTYpPOJOTUUECKUNH U TPUKIATHOU
XapakTep. OTH 3HaHHUS CHOCOOCTBYIOT TOHHUMAaHUIO B3aMMOCBSA3UM XUMHUU C
JPYTUMHM HayKaMH, PacKpbiBalOT €€ poJib B IMO3HABATEJIIBHOW W MPaKTUYECKON
NESTELHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXKEHUS K TMpolieccy
TBOpYECTBA B 00JIACTU TEOPUM W MPAKTUUYECKUX MPHUIOKCHUN XUMHH, TOMOTAaIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKA OCMBICIMBATH HMHPOPMAIMIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHBIX U
HKCHEPUMEHTATIBHBIX MCCIEA0BATENbCKUX 3a7a4. B 1enom coaepkanue yueOHOTO
npeamMera «XHUMHS»  JAHHOTO  YPOBHS  M3Yy4YEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOyYaAOMIMXCS MHUPOBO33PEHUYECKONW OCHOBBI JUISI TIOHUMAHMS
bunocodhcknux MAEH, TaKUX KakK: MaTepUAIbHOE €IWHCTBO HEOPTaHUYECKOTO H
OpPraHMYEeCKOro MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHEM, TO3HABAEMOCTh MPUPOJHBIX SBICHUW MYTEM DJKCIEpUMEHTa U
pelieHusT TPOTHUBOPEUYMM MEXKJIYy HOBBIMU (paKTaMU UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUH dKOJIOTHYECKHUX MpodiieM, a



TaKKe MpoleM cOepeKeHUsI FHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHMsI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmnnane pemieHuss 3aad  BOCHUTAHUSA, Pa3BUTHS M COLUAIU3ALMU
OoOy4Yaromuxcss MPUHATHIE MNPOrpaMMON MO XHMHUU MOJAXOAbl K OINPEeIECHUI0
COJIEp)KaHUSI M TOCTPOEHUs TpeaMeTa MpeaycMarpuBaloT (HOpMUpOBaHUE
YHUBEPCAIbHBIX Y4EOHBIX JCHCTBUM, UMEIOMUX 0a30Boe 3HA4YeHHE s
Pa3NUYHBIX BHUJOB JICSATEIIBHOCTU: pEUICHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku uHGOpMaAIIUKA, HEOOXOAUMBIX JIJISI TIPHUOOPETEHUSI OTIBITA TTPAKTHUECKOM
U HCCIEN0BATENbCKOW AEATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IO3HAHUU
XUMUH.

['1aBHBIMU LeJSAMH M3YYeHHs NpeaMera «Xumus» Ha 6a30BoM ypoBHE (10
—11 kn.) aBnsrorest:

e (QopMupoBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUW KaKk  BaKHEWIIen
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPaA, B OCHOBE KOTOPOU
JeXKaT KIIIOUEBBIC MOHATHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHMUH,
OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE U IMOHMMaHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMIJICHHE C UCTOpUEn
UX PAa3BUTHS U CTAHOBIICHHUS;

e (opmupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX PEaKIHi, HEOOXOMAMMBIX ISl MPUOOpETEHUs
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUH,
MMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCEAHEBHOMN KU3HU;

® pa3BUTHE YMEHUU U CIIOCOOOB ACATENBHOCTH, CBA3aHHBIX C HAOIIOCHUEM U
OOBSICHEHHEM XHMHMUYECKOTO0 JKCIIEPUMEHTa, COOJIIOJICHUEM MPaBUII
0e30macHOro 00palleHus ¢ BEIECTBAMH.

Hapsny ¢ atuMm, copepkatenbHasi XapaKTepUCTHKA LIEJICd U 3aa4 U3YUYEHUs
npeaMeTa B IporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IPUOPHUTETAMHU B CUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpenojaBaHUM XUMUM B OOJbIIEH CTENEHH OTAAETCS  MPENNOYTEHUE
MPAaKTUYECKOM KOMIIOHEHTE COJEpXKaHusi OOy4YeHUs, OpPHUEHTUPOBAHHOM Ha
MOJTOTOBKY BBIMYCKHUKA 00I1€00pa30BaTENbHOW OpraHu3aluy, BIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIHMOHAIBLHOW TIPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU aKTUBHOTO TIOJIyYEHUs 3HAHUW U MPUMEHEHUS UX B PEajbHOMN >KU3HU
JUISL PEIICHUS] TPAKTUYECKUX 3a/1au.

B cBsi3u ¢ 3TUM mOpW U3YyUYEHUM TIpeAMeTa «XHUMHUS» JTIOMUHHPYIOIIEE
3HaYEHUE MPUOOPETAIOT TaKKE LEIN U 3a1a4M, KaK:

e ajanTaius 00y4aroluXcs K YCIOBUSAM JUHAMUYHO PAa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHHWE WHTEUICKTYadbHO Ppa3BUTOM JMYHOCTH, TOTOBOM K
caM0oOOpa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEIbHOMY IPUHSATHIO
TPaMOTHBIX PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C
BEILIECTBAMU U UX IPUMEHECHUEM;

e (dopmupoBaHre Yy OOydYalOIIMXCA KIIOYEBBIX HABBIKOB  (KIIHOYEBBIX
KOMIIETEHIIN ), UMEIOIIUX YHUBEPCATbLHOE 3HAUCHUE SISl PA3IUYHBIX BUOB



NEeATEeNHPHOCTH: pPENICHHs MpoOJieM, TIOWCKa, aHamu3a W 00paboTKH
uHpopMaIy, HEOOXOMUMBIX I TPUOOPETCHHS OIbITA JEATEIHHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MECTO B MO3HAHUH XMMHHU, & TAKXKE JJIST OIICHKU
C MO3MIMI 3KOJOTHYECKON 0e30MacHOCTH XapaKTepa BIUSHUS BEILIECTB U
XUMHYECKHX TPOIIECCOB HA OPTaHMU3M UYEJIOBEKa U MPUPOJHYIO CPELy;
pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, UHTEIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEHM 00YJArOIINXCsI: CITIOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETATh
HOBBIC 3HAHMS 110 XUMHUH B COOTBETCTBHH C )KH3HEHHBIMU MOTPEOHOCTAMH,
WCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JJISl TIOMCKA U
aHaiM3a Y4eOHOM M HAay4YHO-NOMYJIAPHONM HMH(POPMALMH XUMHUYECKOIO
COZIEpKaHUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYYAIONIUXCS aCCOLMATUBHOTO U
JIOTUYECKOTO MBIIIICHUS, Ha0JIF0IaTCILHOCTH, COOpaHHOCTH,
aKKypaTHOCTH, KOTOpblE OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, TpHU
IUTAHUPOBAHUU U TTPOBEJACHUHN XMMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOyyaroumxcs YyOeXKIEHHOCTH B T'yMaHUCTHUECKOH
HAMPaBJICHHOCTH XUMUHU, €€ BaXKHOW POJIU B PEIICHUHU TIIOOATBHBIX
npobiem paIMoOHATBHOTO MPUPOIOTIOIB30BAHUS, MOTIOTHEHUS
IHEPTeTHUUYECKUX PECYPCOB M COXPAaHEHHUs MPUPOJHOTO PaBHOBECHS,
OCO3HAHMSI HEOOXOJUMOCTH OEpEeKHOr0 OTHOLIEHUS K MPUPOJE U CBOEMY
3IOPOBBIO, a TAKXKE MPHUOOPETEHHS OMbITa HMCIOIH30BAHUSI MOTYyUYEHHBIX
3HAHMHA JJIA TPUHSTHS TPAMOTHBIX PEIICHUH B CUTYyaIlUAX, CBS3aHHBIX C
XUMUYCCKUMH SIBIICHUSIMH.

B  yuebHom mmaHe cpeaHero  oOmero  00pa3oBaHMUS  YUCOHBIM
npeaMeT « XUMHUs», U3ydaeMbld Ha 0a30BOM YpOBHE, SIBISETCS 0053aTeIbHBIM
y4EOHBIM MPEIMETOM.

OO11ee 4ncIo YacoB, OTBEAEHHBIX JIJISl M3yUYCHUS] XMMHUU Ha 0a30BOM YPOBHE
CpeaHero ooOIero oopa3zoBanus, coctapiser 68 gacos: B 10 kmacce — 34 gaca (1
yac B Hefento), B 11 kimacce — 34 yaca (1 yac B Heenio).

Y4eOHo-MeTOAUYECKOE U MATEPUAIbHO-TEXHMYECKOE o0ecneyeHue
00pa3oBaTeJBbHOIO0 NMpouecca
JInteparypa nJs1 00y4arommuxcs
[Na6puenssa O.C., OctpoymoB WN.I'., CmagxoB C.A. Xwummusa. 10 xmacc.
bazoseiit ypoBeHb. AO «M3parenscTBo «lIpocBemenuer, 2025
['abpuensn O.C., OctpoymoB WN.I'., CnagxoB C.A. Xumusa. 11 xmacc.
basoBerit yposenb. AO «M3narensctBo «lIpocBemenney, 2025
Xumusi. COOpHUK 3aJlay U yOpaKHEHUH. Y4yeOHO-MeToanueckoe nocodue/
JI.B.llleBuurpina, M.Jl.ITonexaea, A.M.AnapueB. HoBocubupck: U3a-Bo
HI'TY,2019-63c.
Oprannyeckas xumus 10: Yue6Hoe nocodue s yuammxcs /A.B.CkBopiios
- HoBocubupck: M3a-8o HI'TY,2006 -84c.



5. XUMUA. TloaroroBka k EI'D. Temaruueckue Ttecthl. ba3zoBblii u
NOBBINIEHHBIN ypoBHU. 10-11 Kitacesl: mox pen.
B.H.Joponbkuna. - PoctoB u//l: u3a-so Jleruon, 2024. 476 c.

Jlutepartypa nis yuureis

1. Tabpuensa O.C., JlpicoBa I'.I'. Xummsa. 10 xmacc. ba3oBblii ypoBeHb.
[IpoBepounsie  ©  KOHTpolibHbie  paboTel. AO  «M3marenbcTBO
«IIpocsernieHue»

2. l'abpuensu O.C., JIpicoBa I'.I. Xumms. 11 kmacc. ba3oBblii ypOBEHb.
[IpoBepounsie  u  KOHTpoibHBIEe  paborel AO  «M3marenbcTBO
«IIpocBemenue»

3. Xumwus. [TocoOue-peneTuTop s MOCTYMAOMINX B BY3bI - PocToB H//l: u3a-
Bo «Denmnkc», 2018.-768¢

4. Xomuenko I'.Il. Ilocobue mo xumum s moctynaromux B BY3bl- M.:
HoBas Bonna, 1996.-462c.

5. JIéskun A. H., KaprnoBa A.A. IlIkonbHass XuMus: caMO€ HEOOXOIUMOE. -
CII6.: «ABanony»; «A30yka-kiaccuka»: 2016. - 288c.

6. KapnoBa A.A., JIéBkun A.H. Opranudeckas Xumus: 3aJaud U
npaktuyeckue pabotel. - CII6.: «ABanon»; «A30Oyka-kimaccukay: 2015. -
240c.

7. IletpoB A.A., bambsn X.B., Tpomenko A.T. OpraHuveckas XUMHUS:
yueOHuK 111 By3oB//mon pen. Craganuyka M. 1. - CII6.: «MBan ®denopoBy,
2020. - 624c.

8. Peakiun Heopranmdyeckux BemiecTB: cmpaBouHuk /P.AJlumun, B.A.
Momnouko, JI.JI. ArapeeBa; ox pea. P.A. Jluguna. - M.: Jlpoda, 2007. -
637c.

9. Jlugua P.A. CnpaBoyHuk 10 OOmIed W HEOPTAaHWMYECKOW XUMHUH. - M.:
[Tpocsemenne: Yueb.mur., 2001. - 256¢.

Hudposbie o0pa3oBaTeibHbIE pecypchl U pecypcebl cetu UHTepHeT

1. buommoreka LIOK https://m.edsoo.ru/7f41837¢

2. Xwumus 10 knace. Xumus 11 kimace. OO0 «SIkmace» hitps://www.yaklass.ru/

3. Xumua 10 wmacc. Xumus 11 wmacc. OO0  «Dokc-hopa»
https://foxford.ru/wiki/himiya

4. Xwmmumsa. 10 kmacc. Xwmmusa 11 xmace, ®I'AOY AIIO "Axagemwus
Mumnnpocsemenust Poccun™ https://apkpro.ru/

5. Xwmmus, 10-11 xmaccer, TAOY BO MI'TTY

6. Ilopran ®UIIN — DenepanbHBIE WHCTUTYT TMEJATOTMUECKUX H3MEPEHUI
http://www.fipi.ru

7. S cpam EI'D. Xumus (MOAylb 1O pEIIEHHIO TPYAHbIX 3aaad). AO
N3 narensctBO «IIpocBemienne»
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8. Xwummus. 8-11 xnacc: bubnuoreka 3meKTpOHHBIX HAMSIAHBIX ocobuit (OO0
"Kupun u Medpoanii"; L] SMTO)

9. Xumus (8-11 kmacc) BupryanpHas nabGopatopus: Y4eOHOE 3JEKTPOHHOE
uznanue (Jlaboparopus cucteMsl MmynbTuMenua, Mapl'TV)

Texnuuyeckue cpeacraa
. [lepcoHanbHbIl KOMIIBIOTEP C MPUHTEPOM
. IHTepakTuBHas AOCKa
. MynbTUMENUITHBINA IPOEKTOP
. AKycTH4Y€eCKasi cucTeMa
. MarauTHO-MenoBast Jocka

Ok~ wpdNPEF

ITeuaTHbIe MOCOOU

. KoMmekT miakaToB o TeXHHUKe 0€30I1aCHOCTH

. [lepuonnueckas cucreMa xumMudeckux aieMeHToB J1.J. Menneneesa
. PacTBOpUMOCTB COJIEN, KHCIIOT U OCHOBAaHUM B BOJIE

. I3MeHeHue 11BeTa MHIAUKATOpa B Pa3IMYHBIX Cpelax

. DNEKTPOXUMHUUECKUHN Pl HAMPSIKEHUN METAIIIOB

. KOMITJIEKT MOPTPETOB YUECHBIX-XUMHUKOB

. Cepust TaOMHI] IO HEOPTaHUYSCKOW XUMUH

. Cepust TaOMHI] IO OPTAaHUYCCKON XMMUHU

. Cepust TaOMHI] IO XUMHYECKAM IIPOU3BOICTBAM

OO NOOUIT D WN -

Y4eOHO-IpaKTHYECKOE M Y4eOHO-1a00paTopHOe
o0opynoBaHue

Bechbl a5iekTpoHHBIE

CTOJIMK MOIbEMHBIN

[IITaTnB 1EMOHCTPALIMOHHBIN

Anmapar 1751 IPOBEACHUSI XUMUYECKUX PEAKIINil

DBAMOMETD

[TpuGop 1715 UILTFOCTPAIIUK 3aBUCUMOCTH CKOPOCTH XUMUYECKHUX
PEaKLHM OT YCIOBUM OKPYIKAIOLLEU CPEBI

Habop 1151 anekTposinza 1eMOHCTPAIMOHHBIN

[TpuGop 17151 ONMBITOB MO XUMHH C DJICKTPUUECKUM TOKOM
(JtabopaTopHBIi)

9. Ilpubop st OKUCICHUS CITUPTA HAT MEAHBIM KaTaln3aTOPOM

o0k whNkE

®© ~



10.ITpubop amnst modyUYEHUS TaJOUJ0ATKAHOB JEMOHCTPALMOHHBIN
11.TIpubop A MOMy4eHUs! paCTBOPUMBIX BEIIECTB B TBEPAOM BHJIE
12.TTpubop amnst onpenenaeHus: cocTaBa Bo3ayxa

13.11pubop Ans WITIOCTPALIMY 3aKOHA COXPAHEHUSI MACChl BELIECTB
14.YcTaHOBKa 1J1s1 IEPETOHKHU BEILIECTB

15.TTpubop asst mory4eHus TaloNI0aIKaHOB U CIOKHBIX 3()UPOB
n1abopaTopHBIi

16.KonbonarpeBareinb

17.29nexkTporurka

18.banst koMOMHMpPOBaHHAS TAOOpATOPHAS
19.Becbl A1 ChIyunx MaTEpUATIOB
20.ITpubop m1st moy4eHUs ra3oB
21.CnupToBka J1abopatopHas
22.MarauTHas Melaaka

23.Habop mocyasl 11 peaKTHBOB

24.Habop mocynpl ¥ MPUHAJICKHOCTEN /TSl pabOThI C MaJIBIMU
KOJIMYECTBAMU BEIIECTB

25.Habop npuHaexKHOCTEN ISl MOHTaXa MPOCTEHIITNX MPUOOPOB 10
XUMUHU

26.KoMIieKT K010 TIeMOHCTPAIIMOHHBIX

27.Habop mpoOoK pe3nHOBBIX

28.11pobupka ByXKOJIEHHAs

29.KoMmieKT CTeKISTHHOM MOoCcyabl Ha NITHudax JeMOHCTPAIMOHHBIN
30. {o3upyromiee yCTpOHCTBO (MEXaHHIECKOR)
31.KomrmiekT uznenuii u3 kepamuku, papdopa u dasaca
32.KoMIuIeKT MEpHBIX KOJIO

33.KOMIUIEKT MEpHBIX IIINHAPOB CTEKIISTHHBIX
34.KoMIJIeKT BOPOHOK CTEKJISIHHBIX

35.KomruiekT numneTox

36.KoMIUIeKT cTakaHOB TUTACTUKOBBIX/CTEKIISTHHBIX
37.KOMIUTEKT CTaKaHOB XMMHYECKUX MEPHBIX
38.KoMIUIEKT CTaKaHYMKOB TSI B3BEIINBAHUS
39.Yama kpucTaii3aiioHHas

40.1ummp! TUTeTbHBIC

41.bropeTka

42 Tlpobupka

43.baHKa 1Mo peaKTHBBI MO THIICHOBAS

44 . Habop CKJISTHOK /I paCTBOPOB PEaKTHBOB
45.1Tanouka CTEKJISTHHAsS

46.11ITaTuB st poOUPOK



47.BopoHKa JienuTenbHas

48.Crynika dapdopoBas ¢ MeCTUKOM

49.3axxuM TpOOUPOYHBII

50.Yamreuka 1151 BEITApUBAHUS

51.dunbTpoBaibHAs Oymara/GuIbTpbl OyMakKHBIC

52.Turenb

53.KomrmuiekT Mozeneit KpUCTAIUTMUECKUX PEIIeTOK

54.Habop 115t MOJIEeTUPOBAHUS CTPOSHUSI HEOPTaHUYECKUX BEIIECTB
55.Habop my1s1 MoieTupoBaHus CTPOSHUSI OPTaHUYECKUX BEIIECTB
56.Habop nms MogenupoBaHusi CTPOCHHUSI aTOMOB U MOJIEKY T
57.KoMmjiekT KoIeKIHni

58.KoMIieKT XUMHYECKHX PEaKTHBOB

59.KoMIuIeKT mopTpeToB BETUKNX XUMUKOB



COJEPXAHUE OBYUYEHUA

10 KIIACC
OPI'AHHUYECKASA XUMUSA
TeopeTnueckue 0OCHOBBI OPraHMYeCKOH XUMHUHU

[IpeaMer oprannyeckor XUMHU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTEpHUANOB. Teopus CTpPOCHUS OPraHUYECKHUX
coenuuenuii A. M. bytneposa, e€ ocHOoBHBIE MoToxkeHUsA. CTpyKTypHBIE (DOPMYIIBI
OpPraHMYeCKUX BemecTB. [ omoiorus, wu3omepusa. XHUMHYECKas CBI3b B
OpraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenue o kiaccu(puKaluu opraHuueckux BerecTB. HoMeHknaTypa
OpraHUYECKUX COEJAMHEHUN (CHCTeMaThyecKas) W TpPUBHUAIbHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

DKcnepumenmanvusvle Memoobl U3YYEHUs Gewecms U UX npeepaujeHui.
O3HAaKOMJICHHE ¢ oOpasllaMd OpraHMYeCKHX BEIIEeCTB W MaTepuajaMd Ha HUX
OCHOBE, MOJICJIMPOBAaHUE MOJIEKYJl OpPraHWYECKHX BEIIECTB, HAONIOJEHHUE W
ONMCAHUE IEMOHCTPAILIMOHHBIX OIBITOB M0 MPEBPAILICHUIO OPTaHUYECKUX BEILIECTB
IIPY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPECHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psia. Meran M 3TaH —
MpOCTEHIINE NPEACTAaBUTENN alKaHOB: (U3MYECKHME M XHUMHUYECKHE CBOWCTBA
(peakuuu 3amMelIeHUus W TOpPEHHs), HAXO0XKACHUE B NPUPOJE, IOIYUYEHUE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUJIEH U NPOIMMIECH —
MPOCTEHIINE TPEJACTABUTENIN aJTKEHOB: (U3MYECKHME M XHUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHMS, THUApaTallud, OKUCJICHUS U
MOJIMMEPU3ALINN ), TOJyYEHUE U IPUMEHEHUE.

Ankanuensl: OyrtamueH-1,3 u meTunOyramuen-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKUE CBOMCTBA (peakius mosmmepu3sanuu). [lonmyyeHne CHHTETUYEeCKOTO
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUI Psifl. ALICTUIICH
— TMPOCTEHINNIA TPEICTABUTENh AQJIKHHOB: COCTaB, CTPOCHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA (peaklUWu TUIpUPOBaHUSA, TAJIOTEHUPOBAHUS, TUApATALlUH,
TOpEHUsl ), MOJTyUYCHUE U IPUMEHCHHE.

Apensbl. benzoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKUE CBOMICTBA
(peakuuy raJIOTeHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MpUMEHEHUE. 10.1you:
cocmas, cmpoenue, @usuueckue U  Xumuueckue ceolcmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue U npumereHue. TOKCUIHOCTDH



apeHoB. ['eHeTHueckass CBA3b MEXAY YIVIEBOJOPOAAMH, NPUHAIEKAIUMHA K
Pa3IMYHBIM KJIacCaM.

IIpupoaHbple HMCTOYHUKH YIVIEBOAOPOAOB. lIpupoaHslii ra3 W IOIyTHBIE
He(dTanble ra3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepabOTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUU, KaTalUTUYECKui), mupoaus. I[lpomykrsl
nepepaboTKu He(PTH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbII
yToJIb U IPOAYKTHI €T0 MepepadoTKH.

OKCnepumenmanbHvle Memoobl U3YUeHUs 6ewjecms u ux npeepaujeHull:
O3HaKOMJIEHHME C o0Opa3llaMu IUlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Heptp» u  «Yromp», MOAECIMPOBAHUE  MOJEKYJ  YIJIEBOJOPOJAOB H
raJIoOr€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKON PabOThl: MOITYYEHHE ITUIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuémnuie 3adauu.

Bblunciiennss 1Mo ypaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEaKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJHBIX BEIIECTB WM IPOYKTOB PEAKLIUN).

Kuciaopoaconep:xanue oprannieckue coenHeHHus

[IpenenbHble OAHOATOMHBIE CHOUPTBHL. MeTaHON M ATaHOJ: CTPOCHHUE,
bu3znueckue M XMMHYECKHE CBOWCTBA (peakluMh C aKTUBHBIMU METaJUIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHHue), NpUMEeHeHue. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIaMH CITUPTOB. /[eficTBHE MeTaHOIa U 3TaHOJIa Ha OPTraHU3M YEJI0BEKA.

MHoOroaToMHble  COUPTHL. OTWICHIVIMKOJIb W TIULEPUH: CTPOCHHE,
bu3nueckue W XUMUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO LICIOYHBIMU
MeTajllaMH, KaueCTBEHHas PEaKUus Ha MHOTOAaTOMHBIE cHpTHI). JleiicTBue Ha
opraHusM 4esnoBeka. [[puMeHeHue riuepruHa U 3TUIEHTITUKOJIS.

deHon: cTpoeHHE MOJIEKYNIbl, (U3NYECKUE M XHUMHUYECKHE CBOWCTBA.
Toxcuunocts penona. [Ipumenenne genona.

Anpaerusibl U kemouwvl. DopManbIETH]l, alETAIBICTHI: CTPOEHUE,
(¢u3MUecKue W XMMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBIJICHMS,
Ka4ECTBEHHBIE PEAKIINN ), IOJYYEHHUE U TPUMEHEHUE.

OIHOOCHOBHBIE TpeliebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs U
YKCyCHasi KHCJIOTBI: CTpOCHHE, (PU3MYecKhe U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oOuue Ay Kiacca KUCIOT, peakius dTepuuKaiim), noayyeHue u NpuMeHEHHeE.
CreapuHoBasi U OJIEMHOBAsA KUCJIOTHI KaK MPEJCTABUTENM BBICIIMX KapOOHOBBIX
KHCJOT. MblTa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

CrnoxHble >QUpbl Kak IPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
cioxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupos. buonornyeckas

POJIb )KUPOB.



YrimeBoael:  cocTaB, KilacCH(UKANMs ~ yriaeBogAoB  (MOHO-, TU- U
nonrcaxapubl). ['roko3a — mpocTeluii MoOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOWMCTBA (B3aMMOJIEHCTBHE C
rugpokcuom meau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OPOXKEHHUE TJIIOKO3bl), HAXOXKIACHUE B MPUPOJIC, NMPUMEHEHUE,
ounonoruyeckas poiib. @orocunTe3. PpykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemiono3a Kak npupogHbie noauMepel. CTpoeHHEe Kpaxmania U
HeuoNio3bpl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAsI PEaKIUs C HOJIOM).

DKcnepumeHmanvhvie Memoovbl U3YYeHUs Geecms U UX NpespaujeHull.
MpOBE/ICHNE, HAONIOJCHHE W OIMHCAHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEWUCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaeruaoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcuaom wmeau(ll), B3aumojmelicTBue Kpaxmajia ¢ HOJOM),
MPOBEICHUE MPAKTUYECKOW PabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHCIIOTHI.

Pacuémnule 3a0auu.

Bblunciiendss 1Mo yYpaBHEHHIO XHMMHUYECKOW peakuuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOJHOr0 BEIIECTBA WJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIINH ).

A30TcoziepKale OpraHnuecKrue COeTMHEHHUS.

AMMHOKHCIIOTHI KaKk amM(OTepHbIe OpraHnueckue coeauHeHus. duznueckue
U XUMHYECKHE CBOICTBA aMHUHOKHUCIIOT (Ha mpuMepe IuiuHa). buomorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISpHbIE coeauHeHusd. llepBuunas,
BTOpPHYHAS M TPETHUYHAS CTPYKTypa OenKoB. XHWMHUYECKHE CBOWCTBA OCIIKOB:
THJIPOJIN3, IEHATYPAIIHsl, KAYECTBEHHBIC PEAKIIMK HA OCJIKU.

IJKcnepumeHmanvhuble Memoobl U3YYEHUs Gewecms U Ux npespaujeHui.
HaOII0JICHUE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OEJIKOB MpHU
HArpEBaHWM, IIBETHBIC PEAKIIUU OCITKOB.

BricokomoJiekyJIsIpHbIE COeTMHEHMSI

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COCAMHEHUN: MOHOMED,

MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALIUM, CPEAHSAS MOJIECKYJIsIpHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPHU3ALUS U MOJIMKOHICHCALIHS.

OKcnepumenmanvusvle Memoobl U3YYEHUs Gewecms U UX npespaujeHui.
O3HAKOMJICHHE C 00pa3laMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeamMeTHbIE CBA3H.



Peanu3anus MeXIpeIMETHBIX CBA3EH NPHU U3YYEHHH OPTaHMYECKOM XMMHH B
10 kyacce OCYLIECTBIIETCS YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTEeCTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHITHUH, SBJISIOIIUXCS CUCTEMHBIMHU I OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0111e eCTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIM (DaKT, rTUIoTe3a,
3aKOH, TE€OpHs, aHAJIU3, CUHTE3, KJIacCU(UKALUs, NEPUOJIUYHOCTb, HAOIIOEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

®dusnka: Marepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3NUECKUE BEIUUYHHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMONOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOABI, KHUPBHI,
(dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIe, TOILIUBO,
PECYPCBL.

TexHonorus: MNHILEBBIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MHUTAHMS,
MOIOLIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE ITPEnapaTsl, MaTepUasl U3
HCKYCCTBEHHbBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KUIIACC
OBIIASA N HEOPTAHNYECKASA XUMUA
Teopernyeckne 0CHOBbI XUMHUU

XumMudecknii 3ieMeHT. AToM. Aapo artoma, H30TONBL. DJIEKTPOHHA
000J10uKa. DHEPreTUUYeCKHe YPOBHH, MOIypPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/ieiieHUusl AJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. IICKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Iepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKkoHA U [lepnoanyeckoil CUCTEMBI
xuMHueckux anemeHToB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TCpynnaM M Mepuojaam.
3HaYeHue MEPUOANYECKOIO 3aKOHA B pPa3BUTHU HAYKHU.

Crpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHYECKOW CBA3MU
(koBaJIeHTHAsI HEMOJISIpHAs W TOJIIpHAsi, MOHHAs, MeTayuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XUMHUYECKOW CBSI3M (OOMEHHBIA © JOHOPHO-
akuenTopHblil). BopoponHas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenp okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJPHOIO M HEMOJIEKYJSIPHOTO  CTPOEHUSA.  3aKOH
MMOCTOSIHCTBA COCTaBa BEHIECTBA. THIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEUIECTB OT TUIA KPUCTALNTHYECKOU PEIIETKH.



[lonstue o mucnepcHbix cucreMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 101 BemecTsa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COEJIMHEHUH. Howmenknarypa
HEOPraHUYECKUX BeleCcTB. ['eHeTudeckass CBsA3b HEOPraHWYECKUX BEIIECTB,
MPUHALISKAIIUX K PA3TMYHBIM KJ1accaM.

Xumuyeckas  peaknuss. Knaccudukanuss  XUMHUYECKHUX — peakiuil B
HEOPraHMYEeCKOM U OpPraHWYeCKOM XMMHH. 3aKOH COXPaHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUHU TP XUMUYECKUX PEAKIUIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuun. XUMHYECKOE€ paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSHUE
XUMHU4ecKoro paBHoBecus. [Ipunnumn Jle [larense.

DnekTponauTnyeckas aucconuanusa. CyibHBIC U caa0bie JIeKTPoanuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpAJIbHAS, II€JIOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

IKcnepumenmanvHole Memoovl U3VYEHUS BeujeCms U UX NpeepaujeHull.
neMoHcTpanus Ttabnui «Ileproguyeckas cucrema XuMuueckux saeMentos 1. U.
MenneneeBay, u3ydeHUE MoOJeNeld KPUCTAUIMUYECKUX PEMIETOK, HAOMIOJCHUE W
OMHUCaHWE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCHIA
BOJIOPOJAa B MPUCYTCTBUU KAaTAIM3aTOPa, ONPEAECICHUE CPElIbl PACTBOPOB BEIIECTB
C TOMONIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKkUUH HOHHOrO OOMEHa),
MIPOBEJICHUE TIPAKTUIECKON paboThl «BiausHue pa3nuyHbiX (PaKTOpPOB HA CKOPOCTH
XUMHYECKOU pEaAKIIN.

Pacuémmuvie 3aoauu.

Pacu€éTtei 1O ypaBHEHMSM XMMHYECKHX pPEAKUHM, B TOM 4YHCIIE
TEPMOXHUMHUYECKHUE PACUEThl, PACUEThl C HCHOJIB30BAHUEM MOHATHUS «MaccoBas
JIOJISI BEIIECTBAY.

Heopranuueckast xumust

Hemeramnel. Ilomoxxkenue HemeraiuioB B llepuoamueckon  cucreme
xuMuueckux sneMeHtoB [[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nYecKue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETaUloB (Ha mMpuMmepe
KHCIIOpo/a, cephl, pochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
docdhopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUA  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSIUHEHUI ).

[IpruMmeHeHnEe BaXXKHEUIIINX HEMETAIUIOB U UX COEUHECHUMU.

Metannel. Ilonoxenne meraiuioB B [lepuoandeckon cucreMe XUMHYECKHUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTU CTPOCHUS JIEKTPOHHBIX 000J0UEK
atomoB MeTauioB. O0mue guznueckue cBoiicTBa mMeTauioB. CIiiaBbl METaJJIOB.
DNEKTPOXUMHUUYECKUI P/l HAMIPSKEHU METaJIOB.



XUMHUYECKHE CBOWCTBA BAXKHEHIIUX METAJIOB (HATPUM, Kalluid, KalbLIH,
MarHui, aTlOMUHUM, ITMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crocoObl MojydeHus: MeTauioB. [IpumeHeHne MeTamioB B OBITY U
TEXHHUKE.

IKcnepumenmanvHovle Memoovl U3YYEHUS BeujeCms U UX NpespaujeHull.
M3YUYCHHUE KOJUIEKIMU «MeTamibl U CIUIaBbD», 00pa3l0B HEMETAJUIOB, PEIICHUE
AKCIICPUMEHTAJIBHBIX 3a/1a4, HaONIOJCHHWE M OIMCAaHHWE JISMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHUJIA aTIOMHUHHUSA C pacTBOpaMHU
KHUCJIOT U IIeJ0Uei, KaYeCTBEHHBIC PEaKIIMU Ha KAaTHOHBI METAJJIOB).

Pacuémmnole 3a0auu.

Pacuérel Maccel BemecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJHWYECTBY
BCIIICCTBA, MAacce WM OOBEMY OJHOTO M3 YYacTBYIOIIUX B PEaKIMH BEIICCTB,
pacuéThl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIIH OHO
13 BEILIECTB UMEET MPUMECH.

X¥MHUS U KU3Hb

Ponap xuMum B 0OCCIieYeHUH SKOJIOTHYSCKOM, SHEPreTHYSCKON M IHIIEBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4YHBIX METOJaX IO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIIHH.

[IpencraBnenuss o0 OOMIMX HAYYHBIX NPUHIUIIAX TPOMBIILICHHOTO
MOJTY4YECHUS BAXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEIIECTB W MATEPUAIOB. BAKHEUIINE CTPOUTEIbHBIE
Martepuaidbl, KOHCTPYKIIMOHHBIE MAaTepHajbl, KpAacKH, CTEKJIO, KepaMHKa,
Matepuaibl sl 3JIEKTPOHUKH, HAHOMATEpUAJIbl, OPTaHUYECKUE U MHUHEpAJIbHbIC
yA00OpeHus.

XuMHsl W 3J0pPOBbE YEJIOBEKA: IMpaBHJia MCIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBujia 0€30MMaCHOTO HCIOJIb30BaHUS MPENapaToB OBITOBOM XHUMHUHU
B IOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanus  MeXOpeAMETHBIX  CBA3€H MpU  HU3YyYEHUH  oOmed
HEOPraHW4YECKOW XUMHUHU B 11 Kiacce OCyIIECTBIAETCSA Ye€pe3 MCIOIb30BAHUE KaK
OOIIMX ECTECTBEHHO-HAYYHBIX IIOHSITHH, TAaK W TOHATUH, SBJISIOIIUXCS
CHUCTEMHBIMH JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mMe eCTECTBEHHO-HAYUYHBIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3akKoH,
TEOpUsl, aHalu3, CHUHTE3, Klaccuukaius, TMepUOJUYHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, UBMEPEHUE, SIBJICHUE.

dusukKa: MaTepusi, SHEPrusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PaJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPre€TUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUYECKUE BEITUYMHBI U €AUHUIIBI UX
W3MEPEHHUS, CKOPOCTb.



buosorusi:  kieTka, opraHu3M, DJKocHcTeMa, Ouochepa, Makpo- ¢
MUKPORJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MUHEpaIIbl, TOPHBIE TIOPOJIbI, TOJE3HBIC MCKOMaeMbIe, TOIUIHBO,
pecypchl.

TexHoJOTHsA: XUMHYECKasi MPOMBIIUICHHOCTh, METALTyPrusi, MPOU3BOCTBO
CTPOUTENBHBIX MaTEPHAJIOB, CEIIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, IHIIEBAS
MPOMBIIINICHHOCTh,  (papMarieBTHUecKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHUX TPerapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHAJIOB,
AJIEKTPOHHAS MMPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHA ITPOI'PAMMBI I10
XXMM HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJlbTaTaM OCBOCHHUS
OoOy4YarolmuUMHUCs TporpaMM CpeAaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METaIpeIMETHBIM U TTPEIMETHBIM).

B COOTBETCTBHM C CHUCTEMHO-AESITEIBHOCTHBIM IOJAXOJIOM B CTPYKTypE
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS MpeaMera «XUMHS» Ha YPOBHE CPEIHEro
o011ero oOpa3oBaHusl BbIJIEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEEIICHUIO;

HaJIM4KUe MOTUBAIIMU K O0yUEHHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JIMUYHOCTH HAa OCHOBE
KITFOUEBBIX [ICHHOCTEH W UCTOPUUYECKHUX TPAJIUIINIA 0a30BOM HAYKH XMMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIUMXCSl PYKOBOJCTBOBATHCSI B CBOEH
NESATETHHOCTH IIEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKAMH, MPUCYIIMMH IETOCTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJU4Yue TPABOCO3HAHUS PKOJOTHUUECKON KYJIbTYyphl U CIIOCOOHOCTH CTaBUTh
IIEJTN ¥ CTPOUTH JKU3HECHHBIC TUIAHBI.

JIMYHOCTHBIE pEe3yJbTaThl OCBOCHUS TpEAMETa «XHUMHUS» JIOCTUTAIOTCS B
CIMHCTBE YYCOHOW ¥ BOCMUTATEIHHOW JCATEIBPHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIMOKYIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HujcalaMu POCCHMCKOTO TIpakJIaHCKOTO0 OOIIECTBA, MPUHSATHIMU B OOIIECTBE
HOpMaMKU W TpaBWIaMH  TIOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolleccaM
CaMOTIO3HAHUS, CaMOpPA3BUTUS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
o0ydJarommxcs.



JIM4HOCTHBIE pe3yJbTaThl OCBOEHUSA MpeaMeTa «XUMHUS»  OTpPaKaroT
C()OPMUPOBAHHOCTh OIbITA I[O3HABATEILHOW UM TMPAKTUYECKON JEeATEIbHOCTH
oOyuyarolmxcs Mo peajin3alliy IPUHSITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpaxIaHCKOTrO BOCIMTAHMS

OCO3HAaHMS 00YYaIOUMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U [IPABONOPAJIKY;

IIPEICTABICHUS O COLMAJIBHBIX HOpPMax M IIpaBWIaxX MEXINYHOCTHBIX
OTHOUIIEHUI B KOJUIEKTHBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JAESATENIBHOCTH MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATENBHBIX 3a7ay, BBHIMOJIHEHUU
XUMHUYECKUX KCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYEeOHOU ASTENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIHIO
OTE€YECTBEHHON XVMUH;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTU TEOPUU U IPAKTUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO JIOCTHXKEHHS HAyKH €CTh pe3yJbTaT
JUINTEJIbHBIX ~ HAaOMIOJEHUM, KPOMOTIMBBIX HKCIEPUMEHTAIbHBIX  IOHUCKOB,
IOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpECAa M I03HABaTEIbHBIX MOTHBOB B IIOJIYYEHHHM M IOCIEIYHOLIEM
aHanu3e MH(POpPMALMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYEeCTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPAaBCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MIOBEICHHUS;

CIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M MOCTYIKM CBOMX TOBApHILEH C
NO3ULMKA HPAaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE ITOCJIEICTBHHA 3THX
MOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 310poBOro W 0Oe3zomacHOoro oOpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DHU3HUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIOJIeHUsT TpaBui 0Oe30MacHOro oOpalieHus C BellecTBaMu B OBITY,
MTOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;



MOHMMAHHUSI LEHHOCTH TPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCHEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (yHOTpEOIICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIhCKOU
NeSATENbHOCTH, OOINECTBEHHO TMOJE3HON, TBOPYECKOW W JPYrUX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWHM NPaKTUUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO0 MPOGECCUuil pa3IudHOro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBAXKEHHUS K TPYAY, JIOIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYaJTbHON TPaeKTOPUH
oOpaszoBaHus, Oyaymieil mpodeccur U peaau3aluud COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10r14eCKOro BOCIMTAHMS:

HKOJIOTMUYECKHU 11€JI€COO0Pa3HOr0 OTHONIIEHUS K TMPUPOJE, KAaK HCTOYHHUKY
CYILLIECTBOBaHMS KM3HU Ha 3€MIIE;

MOHUMAHUS TJIO0OATBHOTO XapakTepa SKOJOTUYECKUX TNPOOJIeM, BIUSHUS
HPKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMAIIBHON CPELBI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTHIXKEHUM XUMHHM IS
pElIeHUs BOPOCOB PAIlMOHATILHOIO MPUPOAOTIOIB30BaAHUS;

AKTUBHOIO HENPUATUS JACWCTBHHM, TMPHUHOCIIIUX BpPEJ OKPYXKAIOIIEH
MPUPOIHON cpelle, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJIOTHUYECKUE
MOCJEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIIATh UX;

HaJUYUsl Pa3BUTOTO SKOJIOTHYECKOTO0 MBIIIICHHUS, IKOJIOTUUECKON KYJIBTYpHI,
OTbITA NEeSATeNbHOCTH HKOJIOTUUECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH,

NMOHUMAaHUSl CHeNUPUKA XUMUM KaK HayKH, OCO3HaHUs €€ pold B
GbopMUPOBAHUU PAIMOHAIBLHOTO HAyYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBlICHUs] 00 OKpY>KalollleM MUPE KaK O €IUHCTBE MPUPOJIBl U UYEJIOBEKa, B



NO3HAHWW MPUPOJHBIX 3AKOHOMEPHOCTEN W pELlIEHUU MpPOOJEM COXPaHEHUS
IPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTM B  OCOOOM 3HAYUMOCTH XHMHMM JUISI COBPEMEHHOMU
LUBUIM3ALUU: B €€ T'YMAaHUCTUYECKOM HAIIPaBJICHHOCTH U BAaXXHOW pOJIM B
CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOU KYJbTYpbl, pELIEHUHU II100aJbHBIX MPOOIeM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, DHEPTETUUECKOM, NMUILEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECHEUYECHUU YCIOBUMN
YCHEWHOr0 TpyJa M OKOJIOTMYECKH KOM(OPTHON JKHM3HM KaXKIOrOo WiIEHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IOHUMAHUSA CYIIHOCTH METOJOB
NO3HAHUs, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMble 3HAHMS JUUIS aHAIM3a U OOBSICHEHUS SIBJIICHUH OKPY’KaOIEro MUpa U
IPOUCXOSAIINX B HEM U3MEHEHUHN, YMEHHUS JIe1aTh 0OOCHOBaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HayyHbIX (D)aKTOB W MMEIOUIMXCS JaHHBIX C LEIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHUYECKHE 3HAHUS UL
pelieHus npodyieM B PeabHbIX )KU3HEHHBIX CUTYAIINAX;

MHTEpeca K O3HAHUIO U UCCIEA0BATENIbCKON IEATETbHOCTH,

TOTOBHOCTM U  CIHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAaHUU 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU OTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTAM TpyJla B pa3IuYHbIX cepax MpodeccuoHaIbHON
NEeSATENbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJibTaThl OCBOEHUS y4eOHOTO mpeaMera «XuMus» Ha
YPOBHE CpPEeAHETO 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HayuMble A8 (OPMHUPOBAHHS  MHUPOBO33pEHHUS  OOydaroumxcs
MEXJIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOLICHAYYHbIE MOHATHUS, OTPaKaolIue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB MO3HaHUS,
HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIHs, SBJICHUE,
npolecc, CUCTEMa, HayYHbIM (akT, MPUHUMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCleA0BaHNe, HAOIIOACHIE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE);

yHHUBEpCcajbHble yueOHbIE NEHCTBUS (IIO3HABAaTENbHbIE, KOMMYHUKAaTUBHBIC,

pEryJsiTUBHBIE), oOecreynBaroIue dbopmMupoBaHue (GyHKIMOHATIBHOM
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIIMU 00yYaroIINXCs;
CIIOCOOHOCTB o0yyaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXKIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M YHUBEpPCAIbHbIE y4eOHbIC
JICUCTBUA B MO3HABATEILHON U COLIMAIIBHOMN MPAKTHKE.



MeranpenMeTHble pe3yiabTaThl OTPAXalT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHMKATHBHBIMH W  PETYJATHBHBIMU
NEUCTBUSIMH.

OBJaanenne YHHBEpPCATbHBIMHA yueOHbIMH Mo3HABATEJIbHbIMU
NeHCTBUSAAMM:

1) 6a30Bble JJoruveckue aeMcTBUsI:

CaMOCTOSITeILHO  (OpMyIHpOBaTh W aKTyaJIM3UpPOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpEeNeNATh 1eu JACATEIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MOCTABICHHBIMU IIEJISIMU;

HCIIOJIb30BaTh IPHM OCBOCHUW 3HAHUM NPUEMBI JTOTMYECKOTO MBIIIJICHUS —
BBIJICJIATh XapaKTEPHbIC MPU3HAKU TMOHATHM M yCTAaHABIMBATh HUX B3aUMOCBSI3b,
WCII0JIb30BaTh COOTBETCTBYIOIIME IMOHATHS I OOBSICHEHUs OTJEIbHBIX (PaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU I KJIacCUPUKAIIMU BEIIECTB H
XAMUYECKUX PEAKIIHM;

YCTaHAaBIMBAaTh MPUUYMHHO-CJIEJICTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTHh JIOTMUECKHE PACCYXKJCHHUS (MHAYKTUBHbBIC, JEIyKTUBHBIC, TIO
aHAJIOTHUU), BBIABJIATH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B PaCCMATPUBAEMbBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKITIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yEMbIC B XUMUU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) D3JIEMEHTa, XUMHUYecKas (opmysia, YpPaBHEHHE XUMHUYECKOU
peakIMu — TPH PEIICHUH Y4YeOHBIX IT03HABATEIBbHBIX M IMPAKTHYSCKUX 3a1ad,
MIPUMEHATh Ha3BaHHBIC MOJICIbHbBIC MPEACTABICHUS VISl BBISIBICHHUS XapaKTEPHBIX
MIPU3HAKOB U3yYaE€MbIX BEIIECCTB U XMMUUYECKUX PEAKIIHI.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHUE AeiCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEeaKuunii;

bopMyIMPOBATH IS U 33J1a4l UCCIICIOBAHMS, UCIIOIb30BaTh TOCTABJICHHbBIC
U CaMOCTOSITeIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KaueCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JiJI1 (DPOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIaJICTh HABBIKAMH CaMOCTOSITEJIbHOTO IIJIAHUPOBAHHUS W  TPOBEJACHUS
YYCHUYECKHX AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIOJATh 32 XOJIOM
MpoIiecca, CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyaupoBaTh
0000IIIEHUS U BBIBOJIBI OTHOCUTEIBLHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBIJIATh 0OOCHOBAHHBIN OTYET O MPOACIIAHHON PaboTe;



npuoOpeTaTb ONBIT YYEHWYECKOHM HCCIEIOBAaTEIbCKOM U MPOEKTHOM
NEeSITeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJOB pEUICHUS IPaKTUYECKUX 3a/1ad, IPUMEHEHUIO pa3JInYHbIX
METOJI0B [TO3HAHMUS.

3) pabora ¢ undopmanmeii:

OPUEHTUPOBATBCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4HO-
HOMYJIsIpHAst JIUTepaTypa XHMHUYECKOTO COJEp)KaHHUsA, CIpPaBOYHBIE IOCOOus,
pecypcbl HTEpHeTa), aHanu3upoBaTh MH(OPMALMIO PA3IUYHBIX BUIOB U (opM
Ipe/ICTaBICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTb;

(GopMyIHUpOBaTh 3alpOChl U MPUMEHATH Pa3IWYHbIE METOAbI MPU TOUCKE U
orbope wmHpOpPMAIIUHA, HEOOXOAUMON IS BBIIOJTHEHUS YyYEOHBIX 3a1a4
OIIPENEIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  TpEeACTaBICHUS
uHpopMaIuu (Cxemsl, TpaduKy, AMArPaMMBbl, TaOJIUILIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(poOpMaIMeil: NpPUMEHATh MEXIpeAMEeTHbIe ((u3ndeckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIbI, (pOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

UCIIOJb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HarJIsAHOCTH.

Ogy1aieHre YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAa€MOM TEMbI B XOJ€ Iuajora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYyIHpPOBaTh CBOM  MPEIAJIOKEHHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEIOKEHHOH 3a1a4H;

BBICTYIIAaTh C MPE3CHTALMEN PEe3ylbTaTOB ITO3HABATEIBHON JEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO HJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBHIMOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIECIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealn3alii y4eOHOTO mpoekTa U (GOpMYJIUPOBATH BBHIBOIbI
10 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM IyTEM COIJIACOBAHUS NO3ULMUN B
X0/1e 00CYKIeHHUSI © 0OOMEHA MHEHUSIMHU.

Ogy1aleHHe YHUBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSITEJIHO TUIAHUPOBATh M OCYILIECTBISATH CBOIO ITO3HABATENIbHYIO
NEeATENbHOCTh, ONpenesnsis €€ Lead M 3aJaud, KOHTPOJIMPOBaTh W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeIjiaraeéMblii aJIrOpuT™M JACHCTBUN mpu
BBINIOJIHEHUU YYEOHBIX U HCCJENOBAaTEeNbCKUX 3a7ad, BbIOMpaTh Hambosee
3¢ PeKTUBHBIN C€MOCOO0 MX pelIeHHUs ¢ YYETOM TMOJYyYEHUsS HOBBIX 3HAHUU O
BEIECTBAX U XUMHUYECKUX PEAKIIHSIX;



OCYHICCTBJIATL CAMOKOHTPOJIb cBoOcH ACATCIBHOCTH Ha OCHOBEC CaMOdHalIn3a
H CaMOOIICHKH.

IHPEJMETHBIE PE3YJIBTATHBI
10 KUIIACC

[IpenMeTHble pe3yNbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTPaXaroT:

c(hOPMUPOBAHHOCTb  NPEACTAaBICHUM O XUMHUYECKOM  COCTaBISIIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIU XUMHH B TIO3HAHHU SIBICHUI
npupoasl, B  (QOPMUPOBAHMM  MBIIUIEHUS W KYJbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pElIeHUs MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHHMM, KOTOpas  BKIIFOYAET:
OCHOBOTOJIArarIue TMOHATHS (XUMHUYECKUN DIIEMEHT, aToM, DJIEKTPOHHAs
000J10UKa aToMa, MOJIEKYJia, BAJICHTHOCTh, JJIEKTPOOTPHUIIATEIIBHOCTh, XUMUYECKAs
CBSI3b, CTPYKTypHas ¢opmyisa (pa3BépHyTas U COKpaIEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIPHBIM 00BEM, VYIJIEPOJIHBIN CKeJleT, (YyHKIMOHANbHAS TPYIIIa,
paauKan, U30MepHs, U30MEPhl, TOMOJIOTHYECKUI P, TOMOJIOTH, YIIE€BOAOPOIbI,
KHCIIOPOJ U a30TCOAEpKAIIUE COCIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS
opranuueckux BemniectB A. M. BytnepoBa, 3aK0OH COXpaHEHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XUMHHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeXaluMe B OCHOBE MOHMMAaHWS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUH, (DAKTOJOTMYECKUE CBEJCHHUS O CBOMCTBaxX, COCTaBe, IOJYYCHUH U
0€30MacHOM HCIOJb30BAaHUU BAXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATETbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHI BBISBIISATH XapAaKTEPHBIC MPU3HAKU TIOHSTHH,
YCTaHABIIMBaTh WX B3aUMOCBSI3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUA MPHU
OMHMCAHUU COCTaBa, CTPOCHUSI ¥ MIPEBPAIICHUN OPraHUYECKUX COSIUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJIb30BATh XUMHUUYECKYI) CHUMBOJIUKY JJIsi
COCTAaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpalIEHHOMN)
dbopMys OpraHMYECKHX BEIIECTB W ypaBHEHUH XUMHUYECKUX PEaAKIUH,
W3rOTaBIIMBaTh MOJIETM MOJIEKYJ OPTaHMYECKHUX BEIIECTB I WILTIOCTPAUU HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAJJICKHOCTh H3YUCHHBIX
OpraHWYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINpeIeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHUN (yrJIeBOJOPO/AbI, KHUCIOPOJI M a30TCOAepIKaliue
COCJIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEIWHEHHUsI), JlaBaTh UM Ha3BaHHUS IIO0



cucrematndeckoir HomeHknatype (IUPAC), a taxke NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUSI OTACJIbHBIX OPraHUYECKHX BEUIECTB (ITHIICH, NPOIMIECH, AalEeTUJIEH,
ATWICHIJIMKOJb, TJHIEPUH, (eHos, (hopManbaerul], aleTanbIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBASI KUCIIOTA, CTE€APUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIUH);

c(hOPMUPOBAHHOCTb YMEHHSI ONPEACNSITh BUJBI XUMUYECKOU CBSI3U B
OpraHUYECKUX COCNUHEHUSX (OMHAPHBIE U KPATHBIC);

c(hOpMHUPOBAHHOCTh yMEHUSI TMPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiecTB A. M. bytiepoBa /st 00bsICHEHHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
dbu3nuecKkue W XUMUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3IUIHBIX
KJIACCOB OPTraHUYECKHUX BEIIECTB (METaH, 3TaH, ITWJIEH, MPOIWJIEH, AlCTUJIEH,
oyranuen-1,3, mermnOyraauen-1,3, OEH30J, METaHOJ, ATAHOJ, ITHUJIEHIJIMKOJb,
TIUIEPUH, (EHOJ, alleTaIbACTU]l, MypaBbUHAs M YKCYCHasi KHUCJOTHI, TJIOKO3a,
KpaxMall, [IeJUTI0JI03a, AMUHOYKCYCHasl KUCIIOTa), WITIOCTPUPOBATh T€HETUYECKYIO
CBA3b MEXIYy HUMH YpPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHYECKHX PEAKUUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTb YMEHHUSI XapaKTepPU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbs (HE(Tb, NUPUPOAHBIA Tra3, Yroyib), CHOCOOBI UX MepepabOTKU H
MPaKTUIECKOE MPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHHSM (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOIO BEIECTBA WJIM MPOIYKTa
peakiMu 1O W3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

chOpMHUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHH BEUIECTB U
XUMUYECKUX sBJICHUN (HaOMI0ICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHHUE),
UCIIOJb30BaTh CUCTEMHBIC XMMHUYECKHE 3HAHWS ISl TPUHSATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOATh MIpaBUJia MOJIH30BAHUS XUMUYECKON
nocyJI0l 1 JabopaTOpHbIM OOOPYJOBaHUEM, a TaKXKe MpaBWiIa OOpalleHUs ¢
BEILIECTBAMU B COOTBETCTBUM C WHCTPYKUMSIMHU IO BBINOJHEHUIO JT1aOOPaTOPHBIX
XUMHUUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHHWH TUIAHUPOBATH W BBIMOJHATh XWMHUYECKHM
AKCTIIEPUMEHT (TIpEBpalleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUH, MOJIydEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATyparus OCTKOB MPHU HArpeBaHWU, IIBETHHIC PEAKIMH OCIKOB) B



COOTBETCTBHHM C TpaBWJIaMU TEXHUKA OCE30MaCHOCTH TMpU OOpamieHuu C
BEIIECTBAMU U J1aOOpaTOpPHBIM O0OpPYAOBAHHEM, TMPEJCTABIATh PE3YJIbTAThHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3anucH YpPAaBHEHHM COOTBETCTBYIOIIHUX
peakiuii 1 GopMyaUpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOPMUPOBAHHOCTb YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, MOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uHdopmaruu, MHTEpHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHMM  COONIIOJATh  MpaBujia  JKOJOTHYECKH
1eaecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJOBOM JACSATEILHOCTH B LEJAX
COXpPaHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOMICH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSA HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbIca Tokasarens [IJIK, moscHsTh Ha mpumepax CrocoObl
YMEHBIICHUS W TMPENOTBPAICHUs] HMX BPEAHOrO BO3JCHCTBUS HA OpraHu3M
YeJI0BEKa,

JUIs 00y4YaronIuXcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL CJIETBIX M CJIA00BUIAIIMX OOYyYaroIMXCs: YMEHHE MCIO0JIb30BaTh
pensedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpailns nis 3anucu XUMMUYECKUX

dbopmyi.

11 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHHMS Kypca «OOIas W HeopraHudecKas
XUMHS» OTPaKAIoT:

chOpMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBISAIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU
npuponbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJAbTYpbl JIMYHOCTH, €€
GyHKIIMOHATHHOU TPAMOTHOCTH, HEOOXOIUMOM TSI PEIIECHUS TPAKTUIECKUX 3a]1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IIPUPOIHOMN
cpene;

BJIJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHHWM, KOTOpass  BKIIFOYAET:
OCHOBOITOJIATAIONINE MOHATUSA (XMMHYECKHH JJIEMEHT, aroMm, H30Tom, S-, pP-, d-
AIICKTPOHHBIC OPOHWTANIM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIH OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIICHb OKUCIICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHAs, MOHHAsS, METAUTUYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasK PeIIéTKa,
TANBl ~XUMHUYECKUX  PEAKLMH, PACTBOpP, DJIEKTPOJMUTHI,  HEAJIECKTPOJIUTHI,
AJIEKTPOJIUTHYECKAs] JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPeakIMi, XUMHUYECKOE€ PABHOBECHE); TEOPHUH W 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Auccorumanuu, nepuoanyecknii 3akoH JI. M. MeHnneneena,



3aKOH COXPaHEHHUs! MAcChl BEIIECTB, 3aKOH COXPAaHEHUS W NPEBPAILCHHS YHEPIrUn
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE INOHUMAHHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJIOrMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€3011aCHOM MCIOJIb30BAHUM BaKHEUIIUX HEOPTaHUYECKUX
BELLECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKA;

chOpMHUPOBAHHOCTh YMEHUI BBISBISATH XapAaKTEPHBIC MPU3HAKU TOHSTHH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUSA IMpHU
OMMCAHUU HEOPTaHUYECKHUX BEIIECTB U UX MIPEBpaICHU;

c()OPMHPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XHMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss GOpMyJ BEHIECTB M  YPAaBHCHMA XUMHYECKHX  PEaKIui,
cuctematuieckyto HomeHknarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEHIECTB (YrapHbld Ta3, YIJIEKUCIBIA ra3, aMMHaK, raméHas
W3BECTh, HEeTalEHass U3BECTh, MUTHEBAs CO/A, TUPUT U JIPYTHE);

c(OpMHPOBAHHOCTh YMEHUI OINPEAEIATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJAMHEHUAX PA3JIMUYHOIO COCTaBa, BHUJ XUMHUYECKOU
CBsI3M (KOBaJCHTHAasi, MOHHAS, METAIUTMYECKas, BOJIOPOJHAS) B COSAMHEHUSX, THI
KPUCTANINYECKON PEIIETKM KOHKPETHOrO BellecTBa (aTOMHAas, MOJIEKYJIsIpHasi,
WMOHHAs!, METAJUTMYECKas), XapakTep Cpebl B BOJAHBIX paCTBOpPaX HEOPTraHUYECKUX
COCIMHCHMI;

chOpMHPOBAHHOCTh YMEHUI YCTaHaBJINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpPENeNEHHOMY KIaccy/rpymie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KHCIIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MTEPUOIUYECKOTO 3akoHa Jl.
N. MenneneeBa 1 I€MOHCTPUPOBATH €T0 CHCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
¥ TIPOTHOCTUYECKYIO (PYHKIINU;

chOpMHUPOBAHHOCTh YMEHHMH XapaKTepu30BaTh dSJEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKMX JJeMEHTOB 1—4 mnepuonoB Ileprnoanyeckoil CUCTEMBI
xumudeckux snemeHToB JI. M. MenueneeBa, WCIONB3ys TOHATHS «S-, P-, -
AIEKTPOHHBIE opouTaNY, «IHEPTreTHYECKUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKUX DJIEMEHTOB U MX COCIMHEHUU
o nepuoaam u rpynmnam Ilepuoanueckoit cuctembl XumMudeckux 3memeHToB [1. U.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHUW  XapaKTepuU30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPXKIATh CYIIECTBOBAHME T'€HETHUECKOW CBSI3M MEXKAY HEOPraHUYECKUMHU
BEILIECTBAMU C MOMOUIBI0 YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKITUH;



c(hOpMHPOBAHHOCTh YMEHHS KIACCU(UIMPOBATH XUMHUYECKHUE PEAKIIUU TI0
pa3IUYHBIM TPU3HAKaM (YUCIY U COCTAaBY PEArupyroIIUX BEIIECTB, TEINIOBOMY
b dexTy peakiuu, U3MEHEHUIO CTENEeHeW OKHUCIICHHS 3JEMEHTOB, 0OpaTUMOCTH
peaKklMM, YYaCTHIO KaTaanu3aTropa);

c(OpPMHPOBAHHOCTh YMCHHUH COCTABISITH YPaBHEHUS DPEAKIUN pPa3IMYHBIX
THUIIOB, TTOJTHBIC ¥ COKPAIIEHHBIC YPABHCHHS PEaKIMii HOHHOTO 0OMEHa, YUNUThIBAS
YCJIOBHUSI, TIPU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA;

chOpMHUPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TMOJATBEPKIAIOIINE
Ka4eCTBEHHBI COCTAaB pPAa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, pAacClo3HaBaTh
OTIBITHBIM ITYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HEOPTAaHMYECCKUX
BEILECTB;

chOpMHPOBAHHOCTh YMEHHM PaCKpbhIBaTh  CYIIHOCTh  OKHCJIHUTEIHHO-
BOCCTAHOBUTEJIHHBIX PEAKIIMIA MOCPEJCTBOM COCTAaBJICHHS 3JEKTPOHHOrO OajlaHca
ITUX PEaKLUN;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIMu OT Pa3INYHBIX (PAKTOPOB; XapaKTEP CMEIIEHUSI XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3naerictBus (npunuui Jle [laTennbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHWMHUYECKHE TIPOIECCHI,
JeKalie B OCHOBE MPOMBIIUICHHOTO MOJYyYeHHUs CEPHON KHCIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNM 00 OOMMX HAYYHBIX MPUHIIHAIMAX WU
HKOJIOTHYECKUX MPOOJIeMaX XHUMUIECKOTO TIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PAacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30oB
IPU XUMHUYECKHX PEaKIUIX, MacChl BEIIECTBA WM 00BEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM O0BEMY OJHOTO W3 yYaCTBYIOIIMX B PEAKITUU
BEIIECTB, TEIJIOBOrO 3¢ (deKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHs] MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(OpMUPOBAHHOCTh YMEHHIA COONIOAATH TIPABHJIA MTOTH30BAHMS XUMHUYECKON
MOCy/I0l U JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXe MpaBWia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJIHCHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCTh YMCHHWH TUTAHMPOBATH W BBITIOJHATh XWMHYCCKHM
HKCIIEPUMEHT (pa3ioKeHHEe MEepPOKCUIa BOAOPOJAA B MPUCYTCTBUU KaTalu3aTopa,
ONpPEJIEICHHE CpeAbl PpPAacCTBOPOB BEMIECTB C TMOMOUIBIO  YHUBEPCAIBHOIO
WHNKATOPA, BIMSHUE PA3IUIHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKITUH,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHbIE peaKIuu Ha cyibdar-, kapOoHAT- U
XJIOPHJI-aHUOHBI, Ha KaTHOH aMMOHHSI, PEHICHUE DKCIIEPUMCEHTAIBHBIX 3a/1ad 10
TeMaM «Metamaey u «HemeTamiby) B COOTBETCTBHHM C TIPABWJIAMH TEXHUKU
0€30MacHOCTU MPpU OOpaIllEHUH C BEIIECTBAMU U JaOOPATOPHBIM O000PY/I0BAHUEM,



MPEACTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIIepUMEeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIONIUX peakiuii U (OpMYIUPOBATH BHIBOABI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOPMUPOBAHHOCTb YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMalMIO, TMOJy4YaeMyr M3 pPa3HbIX MCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYHUKaIK, THTEepHET U ApyTrux);

chOpMHUPOBAHHOCTh  YMEHHMH  CcOOMIOJaTh  IpaBHJAa  JKOJOTHYECKHU
1eJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IENIAX
COXPAHEHHUSI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JICUCTBUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenss [IJIK, moscHSITP Ha mpuMepax CHocOObl yMEHBIICHHUS H
MpEeAOTBPAICHUSI UX BPEIHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 0OyYaronuxcsi ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CIENBIX H CIA0OBHIAIIMX OOYYAIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anucu XMMHYECKUX

dbopmyi.



MPOBEPSIEMBIE TPEBOBAHHUS K PE3YJBTATAM OCBOEHHUSI OCHOBHOWM OBPA3OBATEJIBHOM

INPOI'PAMMBI
10 xaacc
Koa . .
IIpoBepsieMble MpeAMeTHBbIE Pe3YJbTAaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NMPOrpaMMbl
NMpoBEPSAEMOro
cpeaHero oomero oo0pa3oBaHus
pe3yJbTara
1 TeopeTnueckne OCHOBbI OPraHUYECKON XUMUH
CdopMupoBaHHOCTh TMPEACTABICHUN O XHUMHYECKOW COCTABISIONICH E€CTECTBEHHOHAYYHOW KapTUHBI
11 MHUpa, POJIU XUMUU B TTO3HAHUU SIBICHUU MPUPOJIBI, B OPMUPOBAHUN MBIITUICHHUS U KYJIbTYPBI JIMYHOCTH,

e€ (QyHKIIMOHAIHHONW TPAMOTHOCTH, HEOOXOIUMOU JIJIsl PEUICHUsT MPAKTUYECKUX 3a7ad U IKOJOTUIECKU
000CHOBAaHHOT'O OTHOIIEHUS] K CBOEMY 3JJOPOBBIO M MPUPOJIHOM cpejie

Brnanenue cucteMoit XUMHUYECKUX 3HAHUH, KOTOpasi BKJIIOUAET: OCHOBOIOJIATalOIUe TOHATHS (MOJIEKYIa,
BAJICHTHOCTD, JIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas CBsI3b, MOJIb, MOJISIPHAsI Macca,
MOJISIDHBIM  O0BEM, YTIEPOAHBIM CKeNeT, (PYyHKIMOHAJIbHAS TPYIIa, pajukall, U30MEpUsi, H30MEpHI,
FOMOJIOTHYECKUM PSAJ, TOMOJIOTH, YIJIEBOJOPOABL, KHCIOPOA- M a30TCOAEpXKAIIUME COCIMHEHHS,
1.2 OMOJIOTUYECKN aKTUBHBIC BEIECTBa (YTJIEBOIbI, KUPBI, OCIIKN), MOHOMED, TIOJIMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI XMMUUYECKOTO CTPOEHHUSI OPTraHUYECKUX
BeniecTB A.M. byTiepoBa), 3akOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHH, (HaKTOJIOTUYECKUE CBEICHUS
O CBOMCTBaX, COCTaBe, IOJYYEHUU U OE30MACHOM HKCIOJIb30BAHUM BAXXKHEUIIIUX HEOPraHUYECKUX
Y OpPraHUYeCKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa

CopMUpOBaHHOCTh yMEHUH BBIABISATH XapaKTEpHblEe MPU3HAKU TOHATHI, YyCTaHABIMBaTh MX
1.3 B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME TOHSATUS NP ONUCAHUM COCTaBa, CTPOCHHUS U
IPEBPALLECHUI OPraHUYECKUX COCTMHEHMM




Kon
NPoBepPseMOro
pe3yJbTara

1.4

IIpoBepsieMmble MpeaAMeTHBbIE Pe3YJbTAaThl 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMbl
cpeaHero oouero o0pa3oBaHus

c(hOpMHUPOBAHHOCTh YMEHHM MCIIOIH30BATh XUMHUECKYI0 CUMBOJIUKY JJISI COCTaBJICHUS MOJEKYIISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) POPMYJT OPTaHUYECKUX BEIIECTB U YPABHCHUN XUMHUUYECKHUX
pEaKLnii, U3rOTaBINBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl MIUTIOCTPALUA UX XUMUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMupoBaHHOCTH YMEHHI yCTaHABIMBAThH MPUHAJICKHOCTh U3YUEHHBIX OPraHUYECKUX BEIIECTB IO MX
COCTaBYy M CTPOCHHUIO K OIpeAeNEHHOMY Kiaccy (Tpymrne) coeAuHeHUH (YrieBOJOpOJbl, KUCIOPOI U
a30TcoJepKaIIie COCIUHECHHS, BBICOKOMOJICKYJISIDHBIE COEIWHEHHUs), JaBaTh WM Ha3BaHHUS IO
cucremarnueckor HoMeHknatype (IUPAC)

1.5

CdopMUpOBaHHOCTh yMEHUS OINPEACNATh BHUIBI XUMHUYECKON CBSI3M B OPTaHMYECKUX COCIUHCHUSIX
(0JIMHApHBIE U KPATHHIE)

1.6

ChopMUpOBaHHOCTL YMEHUST TPUMEHSTH: TMOJOXKEHUS TEOPUM CTPOCHUS OPraHUYECKUX BEIIECTB
A.M. BytnepoBa ajisi 00OBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS;, 3aKOH
COXpaHEHMsI MACChI BEIIECTB

Yraesonoponel.  Kucnopoxnconmepxkamme v a30TCOAEpXkAlUE€  OPTaHUYECKHE  COCIMHEHUS.
BpICOKOMOJIEKYISIPHBIE COECIMHEHUS

2.1

CdopMupoBaHHOCTh YMEHUN TMPUBOAUTH TPUBHAIBHBIC HA3BAaHUS OTICIHHBIX OPTraHWYECKHUX BEIECTB
(oTUNIEH, TPONUJIEH, AaIeTWICH, JTUJICHTIIUKONb, THIEpPUH, (eHon, GopMambIerua, ameTaabIeTHI,
MypaBbUHAs KHCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHUCJIOTA, CTEApWHOBAs KHCJIOTA, TIIFOKO3a,
bpyKTO3a, Kpaxmal, eJIII0J103a, TITUIUH)

2.2

CdopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTAB, CTpOEHUE, (PU3NYECKNEe U XUMHUUYECKHE CBOMCTBA
TUTIMYHBIX TPEACTABUTENCH pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIEeCTB (MeTaH, 93TaH, JTUJIEH,
poNuJIeH, aneTuieH, OyraaueH-1,3, metunOyrtaauen-1,3, OeH30J, METaHOJ, 3TAaHOJ], TUJIEHIJIMKOIIb,
TJIMIEPUH, (EHOJI, aleTaabJeru, MypaBbHHAs U YKCYCHAsl KHCIJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUTI0JI03a,
AMUHOYKCYCHAsi KHCJIOTA)




Kon
NPoBepPseMOro
pe3yJbTara

2.3

IIpoBepsieMmble MpeaAMeTHBbIE Pe3YJbTAaThl 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMbl
cpeaHero oouero o0pa3oBaHus

CdopMUpOBaHHOCTh YMEHHS WUIIOCTPUPOBATh TEHETHYECKYH0 CBS3b MEXKIY THIHYHBIMU TMIpea-
CTaBUTEIIMU PA3JIMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB YPABHEHUSMHU COOTBETCTBYIOIINX XUMUUECKHUX
pEeaKIMii ¢ UCTIOJIH30BAHUEM CTPYKTYPHBIX (hopmyn

2.4

CdopMupoBaHHOCTh YMEHUS XapaKT€PU30BATh UCTOYHUKH YIJIEBOJIOPOJHOrO ChIPbs (HE(Th, TPUPOAHBIN
ra3, yrojib), CocoObl UX NEPepabOTKU U NPAKTUUECKOE MPUMEHEHHE MPOAYKTOB NepepaboTKH

XUMHUS U KU3HBb. PacuéTrel

3.1

CdopMupoBaHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HAHWI 00 OCHOBHBIX METOJaX HAyYHOTO TO3HAHWSI,
UCIIOIb3YEMbIX B XHUMHUHU MPHU W3YUYECHHHM BEIIECTB U XUMHYECKUX SIBJIICHUM (HAOII0OJICHHE, U3MEpEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHNE), UCIOJIb30BaTh CUCTEMHbBIC XUMHUYECKUE 3HAHUS JJISI MIPUHSATHUS PEIICHUM
B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMHU U UX NPUMEHEHUEM

3.2

CdopMupoBaHHOCT, YMEHUM COOJIIO/IaTh MpaBUiia MOJb30BAHUS XUMUYECKON MOCYA0M U J1TaOOpaTOPHBIM
obopyoBaHUEM, a TakXe MpaBuja oOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB

3.3

ChopMHpoBaHHOCT, YMEHMH IJIAHUPOBATh M BBINOJHATh XUMHUYECKUH SKCIEPUMEHT (IIPEBpPaLCHUS
OPTraHMYECKUX BEIIECTB MPHU HArPEBAaHMM, IOJYYECHHE ITUIIEHA U U3YYEHHE €r0o CBOWCTB, KAUECTBECHHBIC
peaklMy OpPraHWYeCKHUX BELIECTB, JIEHATypauus OEIKOB NPH HAarpeBaHUM, LIBETHbIE PeakUUU OEJIKOB) B
COOTBETCTBUM C MPaBHJIAMH TEXHUKH O€30MAaCHOCTH IPHU OOpAILEHHWU C BEIIECTBAMHU M JIaDOPAaTOPHBIM
000py/I0BaHUEM; MPEICTABIATh PE3yIbTaThl XUMHUUYECKOTO IKCIEPUMEHTa B (popme 3amucH ypaBHEHHI
COOTBETCTBYIOIIMX peakuii U (hOpMYJIUPOBATH BHIBOJbI HA OCHOBE 3THX PE3YJIHbTATOB

3.4

CdopMupoBaHHOCTh YMEHUW TPOBOJUTH BBIYUCICHHUS MO XMMHYECKUM YpaBHEHUSM (Macchl, 00béMa,
KOJIMYECTBA MCXOJHOTO BENIECTBA WJIM MPOMYKTAa PEaKIUH MO W3BECTHBIM Macce, 00bEMY, KOIHMYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIMH )




Kox

IIpoBepsieMmble MpeaAMeTHBbIE Pe3YJbTAaThl 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMbl

NpoBepsieMoro
cpeaHero oouero o0pa3oBaHus
pe3yJabTara
35 CdopMupoBaHHOCTh YMEHUN KPUTHUYECKU AHAIM3UPOBATH XUMHUYECKYI0 MH(POPMAIINIO, MMOTYyYaeMyI0 U3
' Pa3HBIX HICTOYHUKOB (CpeIcTBa MaccoBOM nHpoOpMaIuu, ceth IHTEpHET U Apyrue)
ChopMupoBaHHOCTh YMEHUN COOIOATh MPaBUIA SKOJIOTMYECKU 11€J1eCO00Pa3HOro MOBEACHUS B OBITY U
TPYJOBOU JIEATEIBHOCTH B IENSAX COXPAHEHUS CBOETO 3JI0POBbS U OKPYXKAIONIICH MPUPOTHON Cpebl,
3.6 OCO3HABaTh OIMACHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX BEIIECTB,
noHuMasi cMmbicit mokazatens [IJK (mpeaenbHO MOMyCTUMON KOHIIEHTpAILMM), TOSICHATH Ha MpUMEpax
CIocoObl YMEHBIIICHUS U TIPEAOTBPAIICHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa
11 KIIACC
Kopn . .
IIpoBepsieMble npeMeTHBIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMBbl
NpoBepsieMoro
cpeaHero oodmero o0pasoBanus
pe3yJabTara
1 Teopernyeckre OCHOBBI XUMUU
Biianenue cucremMoil XUMUYECKUX 3HAHUM, KOTOPasi BKJIFOYAET: OCHOBOIOJIAralolue MOHATUS (XUMUYECKHI
3JIEMEHT, aToM, JJIEKTPOHHasi 000JI0YKa aTroma, S-, p-, d-3JIeKTPOHHBIC OpOMTAIM aTOMOB, MOH, MOJICKYJIA,
1.1 BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIpHAs Macca,

MOJISIpHBI ~ 00BEM, KpUCTAJUIMUECKass pelI€Tka, THUMIbl XUMUYECKMX peakuuid (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC, DK30- W JHJAOTEPMHUYECKHE, PEAKIIMM HOHHOTO OOMEHA), pacTBOP, DJIEKTPOJIUTHI,




Kon
NPoBepPseMOro
pe3yJbTara

IIpoBepsieMmble MpeaAMeTHBbIE Pe3YJbTAaThl 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMbl
cpeaHero oouero o0pa3oBaHus

HEAJIEKTPOJIUTHL, SJIEKTPOIIUTUYECKAS. JUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOU
pEeaKkiuy, XMMHUYECKOE€ DPaBHOBECHE); TECOPUU M 3aKOHBI (TEOpUS 3ICKTPOJUTUYECKON UCCOILMAIINY,
[Tepuonnueckuii 3axkon [I.1. MenzeneeBa, 3aKOH COXpaHEHUsI MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI
SI3BIK  XUMHH, (DAKTOJOTHYECKHE CBEACHHUS O CBOWCTBAX, COCTaBE, MOJYYCHUH W OE30MACHOM HCIOJIb-
30BaHUM BaKHEHIINX HEOPraHUYECKHUX BEIECTB B OBITY U MPAKTUYECKOM ESITEIbHOCTH YeJIOBEKa

1.2

C(l)OpMPIpOBaHHOCTB YMGHI/Iﬁ BBIABJIATh XAPAKTCPHBIC IPU3HAKKW W B3aWMMOCBSA3b HN3YUYCHHBIX HOHHTHﬁ,
MPUMCHATH COOTBCTCTBYIOIIUC ITOHATHA IIPHU OIIMCAHUN CTPOCHUS U CBOMCTB HCOPTAaHUYCCKHUX BCHICCTB U
nx HpeBpaIIIeHHﬁ; BBISIBJIATD B3aNMOCBA3b XUMHYCCKHUX 3HAHUM
C NOHATHAMUA U IMPCACTABJIICHHUAMHA OAPYTUX CCTCCTBCHHOHAYYHBIX IMTPCAMCTOB

1.3

Biianenne oCHOBHBIMM METOJIaMH HAay4YHOTO TIO3HAHHS BEIISCTB U XUMHYECKUX SBJICHWM (HAOJIOJICHHE,
HM3MEpPEHHE, IKCIEPUMEHT, MOJICTUPOBAHNE)

1.4

CdopMupoBaHHOCTh YMEHUI OMPENEIATh BAJIGHTHOCTh M CTETICHh OKUCJICHHUS XMMHYECKUX JIEMEHTOB B
COCMHEHUSIX DPA3JIUYHOTO COCTaBa, BUJ XMMHUYECKOW CBsI3U (KOBAJICHTHasi, MOHHAs, MeETajInuecKas,
BOJIOPOJIHAS) B COCAUHEHUSIX, TUN KPUCTALIMYECKOW PEIIETKH KOHKPETHOro BellecTBa (aTomHasl,
MOJICKYJISIpHAsl, MOHHAs, METAJJTNYECKas)

1.5

ChopMupoBaHHOCT, YMEHUM OIpENEesaTh XapakKTep Cpelbl B BOJHBIX PacTBOPaX HEOPTaHUYECKUX
COEIMHEHUN

1.6

CdopmupoBaHHOCT, YMEHHUS KIacCU(PHUIMPOBATh XMUMHUYECKHE PEAKIMHU MO Pa3IWYHBIM MPU3HAKAM
(uucity W COCTaBy pearupyrolMx BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, HW3MEHECHHUIO CTEIeHeH
OKHCJICHUSI DJIEMEHTOB, 0OpPAaTUMOCTH PEAKIINH, YUAaCTHIO KaTaJIn3aTopa)

1.7

CdopMupoBaHHOCTh YMEHUH COCTaBJISATh YPABHEHMsI PEaKUUW PA3JIMUYHBIX THUIOB, IMOJIHBIE U COKpa-
IEHHbIE YPABHEHUs PEAKIMil HOHHOTO OOMEHA, YUUThIBAsl YCIOBHs, IPH KOTOPBIX ATH PEAKLUU UIYT JO




Kox

IIpoBepsieMmble MpeaAMeTHBbIE Pe3YJbTAaThl 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMbl

NpoBepsieMoro
cpeaHero oouero o0pa3oBaHus
pe3yJjbTara
KOHIIA
CdopMupoBaHHOCTh YMEHUI MPOBOJUTH PEAKIIMH, MTOATBEPKIAONINE KAUeCTBEHHBI COCTAB Pa3IMUHBIX
1.8 HEOPraHUYECKHUX BEIIECTB, PACMO3HABATH ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX
HEOPraHNYECKNX BEIIECTB
19 CdopMUpOBaHHOCTh YMEHHUW PACKPBIBATh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peaKlui
' OCPEJICTBOM COCTABJICHUSI 3JIEKTPOHHOTO OajaHca 3THX peakiuui
110 CdopMupoBaHHOCTh YMEHHUIN OOBSCHITH 3aBUCHMOCTH CKOPOCTH XMMHUYECKON pEeaklud OT Pa3IMYHbIX
dhakTOpOB
111 CdopMupoBaHHOCTh YMEHHI OOBSICHATH XapakTep CMEMICHUS XMMUYECKOTO PaBHOBECHS B 3aBHCHUMOCTH
oT BHentHero Bo3aerctus (nmpunnun Jle [latenne)
2 OO011as 1 HeOpraHUYecKask XUMUs
21 CdopmupoBaHHOCT, yMEHMM packpbiBaTh cwmbich [lepuommueckoro 3akona .M. MenneneeBa u ne-
' MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONTYIO, O0BSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKITUU
CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh AJNEKTPOHHOE CTPOCHHUE aTOMOB XHMUYECKUX IJIEMEHTOB
1-4 nepuonos Ilepuoguyeckoi cucteMbl xuMuueckux sinemMenToB .M. MeneneeBa, UCHIOIb3Ys MOHATHS
2.2 «S-, pP-, d-2JIEKTPOHHBIE OPOUTATINY, «IHEPTCTUICCKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH H3MCHCHHSI
CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COCAUMHEHMH I10 mepuojaM W rpynnam llepuoanyeckon cucreMsl
XxuMHu4ueckux sjieMeHToB /(.M. MenneneeBa
CdopMupoBaHHOCTh YMEHHI XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa He-
2.3 OPraHNUYEeCKUX BELIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKIAATh CYIIECTBOBAHUE NEHETUUYECKOU CBSI3U MEXKIY
HEOPraHWYECKUMU BEMIECTBAMHU C IOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI
2.4 ChopmMupoBaHHOCTH YMEHHUH YCTaHABIMBATH NPHUHAJIC)KHOCTh HEOPTAHUYECKUX BEUIECTB MO UX COCTABY




Kon
NPoBepPseMOro
pe3yJbTara

IIpoBepsieMmble MpeaAMeTHBbIE Pe3YJbTAaThl 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMbl
cpeaHero oouero o0pa3oBaHus

K omnpeneéHHOMY Kiaccy (TpyIine) COeTMHEHHUI (ITPOCThIE BEIIECTBA — METAJUIbl U HEMETAILIbI, OKCU/IBI,
OCHOBAHMSI, KUCJIOTHI, aM(pOTEpHbIE THIPOKCHUJIBI, COJIN)

2.5

CdopmupoBaHHOCTH YMEHHUI UCHOIB30BaTh XMMHUECKYIO CUMBOJIMKY JJIsl COCTaBJIEHUSI (POPMYJT BELIECTB
U YpPaBHEHMH XUMHUYECKHX peakuui, cucrematudyeckyto HomeHkIatypy (IUPAC) wu TpuBuanbHbie
Ha3BaHUSl OTJENbHBIX HEOPraHMYECKUX BelleCcTB (yrapHblii ra3, YIJIEKMCIBIA Ta3, aMMHUaK, TaméHas
U3BECTh, HEraléHasi U3BECTh, MUThEBAsl COIA, MUPUT U IPYTHUE)

2.6

CdopMupoBaHHOCTh yMEHUN XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHYECKHE CBOWCTBA HEOP-
TFaHWYECKUX BEILECTB PA3JIUYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE I'€HETHYECKON CBS3U MEXKIY
HEOPraHM4ECKUMU BEUIECTBAMU C IOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIAN

2.7

ChopmupoBaHHOCTP yMEHMI IJIAHUPOBATh M BBIMOJHITh XUMHUYECKHH SKCIEPUMEHT (pa3joKeHUE
IIEPOKCH/Ia BOJIOPO/Ia B MPUCYTCTBUHU KaTaIM3aTOPa, ONPEAEIICHUE CPEIbl PACTBOPOB BEILIECTB C IOMOIIBIO
YHUBEPCAJIbHOIO HHIWKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuu,
peakuMy MOHHOrO OOMEHA, KAayeCTBEHHbIE pEeaklMH Ha cyib(aT-, KapOOHAT- M XJIOPUA-aHUOHBI, Ha
KaTUOH aMMOHHMSI, PEIICHHE HKCIEPUMEHTAJbHBIX 3a1ad 1o temam «Metamuie»y u «Hemeramisl») B
COOTBETCTBUM C IpaBUJIaMU TEXHUKU O€30MAaCHOCTH NpH OOpalleHHH C BEUIECTBAMU M JIaDOPAaTOPHBIM
000pyI0BaHUEM; TMPEACTABIATh PE3YJbTaThl XUMUYECKOTO SKCIEpUMEHTa B (OpMe 3alnucu ypaBHEHUN
COOTBETCTBYIOIIMX peakiuii U (OpMyIUPOBATH BHIBOJIbI HA OCHOBE THX PE3YJIbTATOB

2.8

CdopmupoBaHHOCTh YMEHHUN COOJIIO/IaTh MPaBUiIa MOJIB30BAHMS XUMHUECKOW MOCYI0N U J1abOpaTOPHBIM
o0opyIOBaHMEM, a TAaKXKe TMpaBHiia OOpaIeHusi ¢ BEHIECTBAMU B COOTBETCTBHUU C HHCTPYKIHMSIMHU TIO
BBITIOJTHEHHUIO JTAOOPATOPHBIX XUMUUYECKHUX OTIHITOB

2.9

ChopMUpOBaHHOCT, yYMEHUW XapaKTepU30BaTb XUMHUUYECKHE TIPOIIECChI, JIekKalue B OCHOBE
IIPOMBINIJIEHHOTO MOJYYeHUsI CEPHOM KHCJIOThI, aMMHUAaKa, a TAaK)Ke ChOPMUPOBAHHOCTH MPEJICTABICHHI 00




Kox

IIpoBepsieMmble MpeaAMeTHBbIE Pe3YJbTAaThl 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMbl

NPoBepPseMOro
cpeaHero oouero o0pa3oBaHus
pe3yJjbTara
00IIMX HAYYHBIX TPUHIIMIAX U SKOJOTHYECKUX MPoOIeMax XMMUYECKOTO TPOU3BOICTBA
3 XUMUS ¥ KU3Hb. PacuéThl

ChopMUpOBaHHOCTh TMPEACTABICHUM O XUMHUYECKOW COCTABISIONIEN €CTECTBEHHOHAYYHOW KapTUHBI

31 MHUpa, POJIM XUMUU B TIO3HAHUM SBJICHUHN MPUPOJIbI, B GOPMUPOBAHUU MBIIUICHHUS U KYJIbTYPbl JIMYHOCTH,
e€ (YHKIIMOHATBLHON T'PaMOTHOCTHU, HEOOXOIUMOM JIJIsi PEIICHUS MPAKTUYECKUX 3aJad U IKOJOTHUYECKHU
000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U MPUPOJTHOM cpelie

392 CdopMupOoBaHHOCTh YMEHUN KPUTHYECKU AHAIM3UPOBATH XMMHUYECKYI0 MHGOPMAIIHIO, MOTYyYaeMyIo U3
pa3HBIX UICTOYHUKOB (Cpe/ICTBAa MACCOBOM KOMMYHUKAIIMU, CETh HTEpHET U JIpyTHe)

33 C(I)OpMI/IEJOBaHHOCTB YMEHHM COOI0/IaTh MpaBuiia 3KOJIOTHYECKH uenecoo6pa:j.Horo [IOBE/ICHHS B ObITY U
TPYAOBOM JEATEILHOCTH B LENAX COXPAHEHUSI CBOETO 3J0POBbSI M OKPYKAOUIEH PUPOTHON CPEIbl
Oco3HaBaTh OMACHOCTb BO3/ICMCTBUSI HA >KMBBIC OPraHU3Mbl ONPENCIEHHBIX BEIIECTB, MOHUMAsI CMBICI

3.4 nokazarenss [IJIK, mosicHATH Ha mpuUMepax CHOCOObl YMEHBIICHHUS W TPEJOTBPAIICHUS HX BPEIHOTO
BO3JCHCTBUS HA OPTaHU3M YEJIOBEKa
CdopMupoBaHHOCTh yMEHUW MPOBOAUTH BBIYUCICHHUS C HWCIIOJIB30BAHWEM TOHITHS «MaccoBas OIS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKUX PEAKIIHMIX, MACChI BEIIECTBA WU

3.5 00b€Ma ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM 00BEMY OJIHOTO U3 Y4YaCTBYIOUIUX B

peakIuM BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakmuy Ha OCHOBE 3aKOHOB COXPAHECHHUS MAacChl BEIIECTB,
peBpalICHUs U COXPaHEHUS SHEPTUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 kaacc
Kona IIpoBepsieMblii 3J1IEMEHT COAePKAHMS
1 TeopeTrueckre OCHOBBI OPraHMYECKON XUMUU

11 [IpenmeT opraHM4ecKOM XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B MOJIYYCHUM HOBBIX BEIIECTB
U MatepuaaoB. Teopus CTpOeHUs OpraHndeckux coearuHennii A.M. byTiaepoBa, €€ OCHOBHBIC MOJIOKEHHUS
CtpykTrypHble (GOPMYJIBI OPraHUYECKUX BeHIeCTB. [ oMojorus, wu3oMepus. XUMHUYECKas CBSI3b B

1.2 | opraHWyYecKMX COCIMHCHHSIX — OJWHApHBIC W KpaTHbIC CBs3u. lIpemcraBieHne o KiaccUpUKAIIIU
OpraHUYeCKUX BEIIECTB

13 HOMeHKJIaTypaUOpFaHI/IIIeCKI/IX COCIMHEHUN (cUCTeMaTuyeckas) U TPUBUAJIbHBIC Ha3BaHUS Ba)KHEUIIIMX
MPEJICTABUTEIICH KJIACCOB OPraHNYECKUX BEIIECTB

2 YriaeBo10poasl

AJNKaHBI: COCTaB U CTPOCHUE, T'OMOJIOTHYECKUU psAA. MeTaH M 3TaH — NPOCTEHIIHE MNPEACTaBUTEIN

2.1 | ankaHOB: (H3WYECKHEe W XHMHYCCKHE CBOMCTBa (pCakIMH 3aMEIIeHUS W TOPCHHMS), HAXOXXJICHHE B
MIPUPOJIC, MOJTYUYCHUE U TPUMEHECHHE
AJIKEHBI: COCTaB M CTPOSHUE, TOMOJIOTHYCCKUM PsAZl. DTUIICH U MIPOMUIICH — MPOCTEUIIINE TIPEJCTABUTEIIH

2.2 | anKeHOB: (pu3nUecKue U XMMUYECKUE CBOMCTBA (PEaKIMu TUIPUPOBAHUS, TaJIOTCHUPOBAHUs, THIpATaIIHH,
OKHCJICHUSI ¥ TIOJIMMEPU3AIIUN ), TIOJTYUYCHUE U IPUMEHEHNE

23 Ankanuensl: OytaaweH-1,3 u wmeTunOyramuen-1,3: cTpoeHue, BakKHEHIIME XHWMHYECKHE CBONCTBA
(peaxuust nosumepuszanun). [lonydeHne CHHTETUYECKOTO KayuyyKa U pe3UHbI
AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHMs, TOMOJIOTMYECKHH psAld. ANETWIeH — OpocTellIui

2.4 | mpenacTaBUTENb AJIKUHOB: COCTaB, CTpO€HHE, (U3MYECKMe M XHMMHUYECKHE CBOICTBA (peakuuu
TUAPUPOBAHMS, TAJIOTEHUPOBAHMUSI, TUIpaTallUU, TOPEHMS ), TOJIyYEHHUE U IPUMEHEHHUE
Apensbl. beHzon: cocrtaB, crpoeHne, PU3MUECKUE U XMMUYECKHE CBOMCTBA (PEAKIIUU TaJIOTCHUPOBAHUS U

25 HUTPOBaHMS), IOJYUYCHHE W TpUMEHEeHHe. ToJyon: cocraB, CTpoeHHE, (U3MYCCKHE W XHUMHUYCCKHEC
CBOMCTBA (pEaKLMM TAJIOTCHUPOBAHUS U HUTPOBAHMUS), MOJYUYCHUE U MPUMEHEHHE. TOKCMYHOCTh apeHOB.
I'eneTnyeckas CBsI3b MEXKJY YIJIEBOJOPOAaMU, MPUHAJICKAITMMH K PA3JITUYHBIM KJaccam




Kon

2.6

IIpoBepsieMbli 3JIEMEHT COAEPKAHMUSA

[IpupoaHbie MCTOUYHMKHU YIIIEeBOJIOpOoAoB. [Ipupoanbiii ra3 u momyTHbie HedTaHble ra3sl. HedTh u €€
npoucxoxaeHue. CrocoOb! nepepaboTKu HE(PTU: NMEePEroHKa, KPEKUHT (TEPMUUECKHM, KaTaTUTUUYECKUI),
nuponus. [IpoaykTsl nepepa®oTku HEPTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbI
yroJib ¥ IPOAYKTHI €ro NepepadoTKu

Kucnopoaconepsxaiiue opraHudeckue CoeTMHEHUS

3.1

[IpenenbHbIE OTHOATOMHBIE CIUPTHI. METaHOJ 1 3TaHOJI: CTPOEHUE, (PU3UUECKUE U XUMUYECKHE CBOWCTBA
(peakuu ¢ akKTUBHBIMHM METaJlJIaM{, FaJOr€HOBOIOPOJaMHU, TOPEHUE), TpuMeHeHnue. Boaopoansie cBs3u
MEXAY MOJIEKYJaMU CIUPTOB. J[eiCTBME METaHOJIA W 3TAaHOJA HAa OpraHu3M 4esloBeka. MHOroatomHsIe
COUPTHI. DTUIICHIJIMKOJIb U TJIMIEPUH: CTPOEHUE, (GU3NYECKUEe U XUMUUYECKUE CBOMCTBA (B3aMOJIEHCTBHE
CO HIEJIOYHBIMU METaJJIaMU, KAYECTBEHHAs PEaKIys Ha MHOIOATOMHBIE CIIUPTHI). JlelicTBHEe HAa OpraHu3M
yesioBeka. [IpuMeHenne rmnepusa U STUICHIVIMKOIIS

3.2

deHo: CTpoeHNEe MOJIEKYJIbI, (U3MUECKUE U XUMUYECKUE CBoMcTBa. TokcnuHOCTh (perona. [I[pumenenue
dheHona

3.3

AHBI[GFI/II[BI N KCTOHHI. (DOpMaJ'IBI[CFI/II[, alcTaJIbJACTUA: CTPOCHHUC, (I)I/IBI/I‘-ICCKI/IC U XMMHYECKHE CBOMCTBA
(pCaKHI/II/I OKHCJICHUA U BOCCTAHOBJICHHA, KAYCCTBCHHBIC peaKHI/II/I), IMOJIYYCHHUC U IPUMCHCHHC

3.4

OmHOOCHOBHBIC TIpe/eIbHBIC KapOOHOBBIC KHCIOTHL. MypaBbHMHAs M YKCYCHas KHCIOTBI. CTPOCHHE,
du3nYecKkue U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME JJIs Kiacca KUCIOT, peakius dTepruuKaIiim),
noysydyeHue u mpumeHeHue. CTeapuHOBas | OJEMHOBAsT KHUCJIOTHI KaK TMPEJACTaBUTENIM BBICIIUX
KapOOHOBBIX KUCIOT. MbllIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE

3.5

Crnoxubie 3(upbl Kak TPOU3BOAHBIE KaPOOHOBBIX KUCIOT. [ uaponu3 cnoxxueix 3¢upoB. Kupsl. 'naponns
xkupoB. [ Ipumenenue xupoB. bruonornyeckas posb KUPOB

3.6

VYrieBoapl: cocTaB, KilacCU(PUKaLUs YIiIeBoI0B (MOHO-, U- U Mojucaxapusl). ['oko3a — npocredmmi
MOHOCaxapua: OCOOCHHOCTHM CTPOCHHMS  MOJEKYJbl, (QU3WYECKHMe U  XMMHUYECKHE CBOMCTBA
(B3aumopeiictBue ¢ rugpokcuaoM wmeau(ll), oxucnenme ammuadynbiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHUE TJIFOKO3bl), HAXOXKJIEHWE B MPHUPOJIE, NMPUMEHEHUE, OMOJOTHYECKasl POJib.
®otocunTe3. PpykTo3a Kak H30Mep IIHOKO3bl. Kpaxman u memiono3a Kak MPUPOJHBIE TOJIUMEPBI.
CrpoeHue kpaxmana W LeJUIr0sio3bl. DHU3MYECKMEe M XMMHYECKHME CBOMCTBA Kpaxmaina (THApPOIU3,




Kon

IIpoBepsieMbli 3JIEMEHT COAEPKAHMUSA

KAueCTBEHHAs PEAKIIUs C HOJIOM)
4 A30TcoJiepxKanme OpraHnuecKue COeIUHEHNS
41 AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE OpraHMYecKue coeauHeHHs. Du3nyeckue U XUMHUYECKHE CBOMCTBA
aMUHOKUCJIOT (Ha puMepe ruiuHa). bruonorndeckoe 3HaueHre aMUHOKUCIOT. [lenTuabl
benkyn Kak nOpUpOHBIE BBICOKOMOJEKYJSPHBIE coeAuHEHWs. llepBuuHasg, BTOpHYHAsT W TPETUYHAA
4.2 | ctpykrypa OenkoB. XMMHYECKUE CBONCTBA OEJKOB: TMAPOJIN3, ICHATYpalus, KaueCTBEHHbIE PeaKlUyd Ha
OeJIKu
9) BbICOKOMOJIEKYJISIpDHBIE COEUHEHHUS]
OCHOBHBIE TOHSTHUS XUMHUU BBICOKOMOJEKYJISIPHBIX COEIWHEHHI: MOHOMEp, IOJIUMEpP, CTPYKTYpPHOE
5.1 |3BEHO, CTENEeHb NOJUMEpPHU3ALMH, CPEIHSsI MOJEKyJdpHas wMacca. (OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COCTMHEHUI — NOJMMEPHU3ALHsI Y TIOJUKOHACHCALUS
OKCnepUMEHTAIbHbIE METOJbl W3YYEHHUsS! BEIIECTB M MX MPEBpAIEHUN: O3HAKOMJIEHHE ¢ oOpa3uamu
5.2 | IpUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacCC, KayuyykoB. [loidyueHrne CMHTETHMYECKOro Kaydyka u
PE3UHBI
11 KJIACC
Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHMSA
1 TeopeTndeckrne OCHOBBI XUMUHU
XuUMHUECKHUH 31eMeHT. AToM. Sapo aroma, U30TONbl. DIEKTPOHHAs 000J04Ka. DHEPreTUYECKUEe YPOBHHU,
1.1 | noxypoBHH. ATOMHBIE OpOWTaNH, S-, P-, d-3MeMeHThl. OCOOCHHOCTH pACHpPEICICHHS JJICKTPOHOB 110
OpOUTAJISIM B aTOMAX AJIEMEHTOB MEPBHIX YETHIPEX NEPUOJOB. DIEKTPOHHASI KOHPUTYpAIUsi aTOMOB
[Tepuoguuecknii 3akoH u llepuonnueckas cucrema xumuueckux sneMmeHToB [[.W. MenneneeBa. CBs3b
1.2 | mepuommueckoro 3akoHa W Ilepuogumyeckoit cuctembl xumudeckux snementoB JI.MI. MenneneeBa c
COBPEMEHHOM T€OpUEHN CTPOCHHUS aTOMOB. 3AaKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHYECKUX DJIEMEHTOB




Kon

IIpoBepsieMbli 3JIEMEHT COAEPKAHMUSA

u 06p3,3yeMBIX HMH IPOCTBIX M CIOKHBIX BCHICCTB IIO I'PYIIIIaM U IIEPpUOaaM. 3HaueHHe INEPpUOAUICCKOIO
3dKOHA B pa3BUTHHU HAYKHU

CrpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BUIbl XUMHYECKOM CBSI3U (KOBAJICHTHAsT HEMOJSIpHAs U

1.3 | momsipHasi, HOHHAS, MeTAJTNYECKasi). FIOHBI: KaTHOHBI M aHMOHBI. MexaHn3Mbl 00pa30BaHMs KOBAJICHTHOM
XUMHUYECKOM CBsI3U (0OMEHHBIN M JOHOPHO-aKIIENTOPHEIN). BomopoaHas cBs3b

1.4 | BajieHTHOCTB. DIEKTPOOTPUIATENBHOCTh. CTENEHb OKUCIICHHUS
BemecTBa MOJNEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa BELIECTBA. | UIIbI

15 | KPHCTALIMICCKUX pemETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMYECKOW PEIIETKHU.
[TonaTtne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOWJHBIE PAacTBOpbl. MaccoBas 110751 BEIIECTBA B
pacTBope

1.6 | Kmaccudukanus Heoprannuecknx coenHeHnii. HoMeHKIIaTypa HeOpraHmueCcKuX BEIIeCTB
Xumuueckas peakuus. Krnaccupukanuss XMUMHUYECKHMX pEaklUMid B HEOPraHUYECKOW W OpraHu4yecKon

1.7 |xumuu. 3aKOH COXpaHEHHMsS] MacChl BEILECTB, 3aKOH COXPAaHEHWs MW MPEBpPALICHUS DSHEPruM IMpHU
XUMHUYECKUX PEAKITHIX

1.8 | CxopocTb peakiiuu, €€ 3aBUCUMOCTb OT PAa3JIMYHbBIX (AKTOPOB

19 Obpatumble peakuuud. XuMuyeckoe paBHoBecue. DaKTOpHI, BIUSIONIME HA COCTOSHUE XHMHUYECKOTO
paBHoBecus. [Ipunnun Jle [Hlarense

110 OnexTponautnyeckas auccouuanus. CuiibHbIE U caadble AIeKTposnuThl. Cpella BOJHBIX PACTBOPOB BEIIECTB:
KHCJas, HeUTpayibHasl, 1ejaouHas. Peakiiuu noHHoro oomeHa

1.11 | OkuCIUTETHbHO-BOCCTAHOBUTEIILHBIE PEAKITUU

2 Heoprannueckas xumusi

Hemeramnbl. Ilonoxenne HemeramioB B Ilepuonnueckon cucremMe xuMuueckux siemeHToB JI.U.

2.1 |MenngeneeBa U OCOOCHHOCTH CTpoeHHsA aToMOB. Dusnueckue CBOICTBA HEMETAUIOB. AJUIOTPOIUS
HEMETAJUIOB (Ha MpUMepe KUCaopoa, cepsl, hochopa u yrieposa)

29 XVMMHUYECKHE CBOWCTBA BAXKHEWMIIMX HEMETAJIOB (TajoreHoB, cephl, a3ora, ¢ocdopa, yriepoaa u

KpPEMHHSI) U HMX COCIMHEHUH (OKCHJOB, KHUCIOPOJCOJEPKAIIMX KHUCIOT, BOJOPOJHBIX COCAMHEHUN).




Kon

IIpoBepsieMbli 3JIEMEHT COAEPKAHMUSA

IIprMeHeHne BaXXKHENIINX HEMETAJUIOB U UX COCUHEHUN

Merasmel. [Tonoxenue meramioB B [lepuoguueckont cucreme xumuueckux snemeHToB .M. Menneneesa.

2.3 | OcOOEHHOCTH CTpOEHUs SJEKTPOHHBIX 000J04YeK aToMOB MeTaioB. OOmue Qu3nyeckue CBOMCTBA
MeTaJ10B. CIIaBbl METAJIOB. DIEKTPOXUMUYECKUN Psii HANPSKEHU METAJLIOB
XUMUYECKUE CBOMCTBA BaXXKHEHIIUX METANIOB (HATpU, KaJIUM, KalblMid, MarHui, adlOMUHUHN, IUHK,

2.4 | xpoM, Kene30, Mellb) U uX coequHeHui. O0mue crmocoObl MoMyYeHHs MeTAUIOB. [[puMeHeHe METAIIIIOB B
OBITY M TEXHUKE

2.5 | 'eneTnyeckas CBA3b HEOPraHMYECKHUX BEIIECTB, MPUHAICKAIINX K PA3JIUYHBIM KJlaccam

3 XUMUS U KU3Hb

31 Ponp xumum B 0oO€CTICUCHHH 3KOJIOTHYECKOW, YHEPTeTHUYECKOW W THIIEBOW O€30MacHOCTH, Pa3BUTHHU
MenuiuHbL. [TOHSITHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUM
[IpencraBnenuss 00 OOIMIMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO TOJYYEHUS Ba)KHEWITHUX BEIIECTB.

39 UYenoBek B MUpPE BEIIECTB M MaTEPHAIOB: Ba)KHEHIIIME CTPOUTENbHBIC MaTepHuajibl, KOHCTPYKIIMOHHBIC
MaTepHuasbl, Kpacku, CTEKIJIO, KepaMUKa, MaTepHabl sl SJIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE
Y MUHEpaJIbHbBIC YI00pEHMUSI

33 Xumusi U 370pOBbE UEIOBEKA: IMPaBWIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IMPENapaTroB, IMpaBuUiia

0€30MacHOr0 MCTOIL30BAHMSI MPETIapaTOB OBITOBOW XMMHUHU B TIOBCETHEBHON KU3HU




MPOBEPAEMBIE HA EI' 10 XUMUU TPEEOBAHUA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHON MPOT'PAMMBI CPEJHEI'O OBIIIET'O OGPA3OBAHUSA

Kox nposepsiemoro

TpeOOBAHUA

1

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTATaM OCBOEHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeHero 00mero 00pa3zoBaHmsi

BrnageHnne cucremMoil XMMHUECKUX 3HAHUM, KOTOPAasi BKJIKOYAECT:

1.1

OCHOBOTIOJIATAIOIINE TOHATHS (XUMUYECKUH JJIEMEHT, aToM, H30TOIbI, JJIEKTPOHHAs
oboJyiouka aroma, S-, p-, d-3JIEKTPOHHBIC OPOUTANIM aTOMOB, OCHOBHOE H BO30YKIEHHOE
COCTOSIHUE aTOMa, MOH, MOJICKYJa, BaJEHTHOCTb, AJICKTPOOTPUILIATEILHOCTh, CTEIECHb
OKHCIICHHS, XUMHYECKasl CBsA3b (O- M T-CBS3b, KPaTHBIE CBSI3U), TMOpHUIM3AIIAS aTOMHBIX
opOuTanel, KpucCTaUIMYecKas pemérka, MOjb, MOJIApHAas Macca, MOJSPHBIH O0BEM,
MOJISIpHAs KOHIICHTpAITH, PacTBOPHI (MCTUHHBIE, JACTIEPCHBIC CHCTEMBI),
KPUCTAJUIOTHIPATHI, YTIAEPOIHBIN CKeneT, (yHKIUOHAIbHAS TPYIIa, PaJauKai, H30MEpHI,
CTpyKTypHasi ¢opmMmyia, usoMepus (CTpyKTypHasi, reomeTpudeckas (Iuc-, TPaHCU30MEPHS ),
TOMOJIOTUYECKUM  PsiZl, TOMOJIOTH, YIJICBOJAOPOABI, KHUCIOPOJI- U  a30TCOJEpIKallue
COeIMHEHUsI, OUOJOTMYECKHM aKTUBHBIC BellecTBa (yIJIEBOJbBI, XHUPbI, OEIKH), MOHOMEp,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIUHEHUS, KPEKUHT, PUGOPMUHT,
THIIBI XUMHYCCKUX peakiui (OKHCIUTEILHO-BOCCTAHOBUTEIIHHBIE, 9K30- u
SHJOTEPMHUYECKHE, PEaKIIMd HOHHOTO OOMEHa, TI'OMO- U reTepOTeHHbIC, OOpaTHUMbIC U
HEOOpaTUMBIE), PACTBOP, DJICKTPOJIUTHI, HEAICKTPOJIUTHI, HICKTPOJTUTHICCKAS] TUCCOLIHAITHS,
CTEIEeHb JUCCOIMAIIUM, OKUCIUTEIh, BOCCTAHOBUTENb, AJIEKTPOJIN3, CKOPOCTh XMMHUYECKOU
pEaAKINM, XMMUYECKOE PABHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOpUSI XUMHUUYECKOI'0 CTPOEHUsI opraHnyeckux Bemects A.M. bytneposa,
TEOPUS DIEKTPOIUTHYECKON aucconmanny, Ilepnognuecknii 3akon /.M. Menneneesa, 3ak0H




Koa nposepsiemoro
TPpeOOBaAHUA

IIpoBepsieMble TPeOOBAHUSA K NMPEAMETHBIM Pe3yJIbTATAM OCBOCHUSI OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero 001ero 00pa3zoBaHust

COXpaHEHUsI MAaCChl), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK XUMHUHU, MUPOBO33PEHUECKUE
3HaHMs, JICKAIIME B OCHOBE IIOHMMAHUS IPUYMHHOCTH M CUCTEMHOCTH XUMHYECKHUX
SBJICHUM, COBPEMEHHBIE MPEACTABIECHUS O CTPOCHUH BELIECTBA HA ATOMHOM, MOJIEKYJISIPHOM
Y HAJIMOJIEKYJIIPHOM YPOBHSIX

1.3

MMPCACTABJIICHUS O MCXaHU3MaX XUMHUICCKUX peaKuHﬁ, TCPMOANHAMHUICCKUX U KHHCTHYCCKUX
3dKOHOMCPHOCTAX UX IMPOTCKAHUA, O XUMHUYICCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTCMAX

1.4

(dakToJIOrMYeCKHe CBEJEHUsI O CBOMCTBAaX, COCTaBe, TMOJy4eHUH U Oe30MacHOM
UCIIOJIb30BAaHUN BAXKHEHUIIMX HEOPraHWYECKHMX M OPraHUYeCKUX BEIIECTB B OBITY U
MPAKTHYECKOH JCSATETLHOCTH YEIOBEKA

1.5

o0IllMe Hay4yHble TMPUHIMIBI XUMHUYECKOTO IPOU3BOJICTBA (HA MpUMEpPE MPOU3BOACTBA
CEPHOM KHCJIOThI, aMMHAaKa, METaHOJIa, TepepadOTKN HEDTH)

ChopMUpOBaHHOCTH YMEHUN BBISIBIISITh:

2.1

XapaKTepHbIE PU3HAKKA U B3aUMOCBS3b U3YUYEHHBIX IIOHATUN, IPUMEHATH COOTBETCTBYIOLIME
IIOHATHUS MPU ONMCAHUU CTPOCHUS M CBOMCTB HEOPraHWYECKUX M OPraHUYECKUX BELIECTB U
VX IIPEBPAILLCHUN

2.2

B3aMOCBSI3b XUMHUUYECKUX 3HAHUN C NOHATUSIMU U MMpCaACTABICHUAMU APYIHX IIPCIAMCTOB JIJIA
0oJiee 0CO3HAHHOIO ITOHMMAaHUS U 00BICHEHUS CYINHOCTH MAaTCPHUAJIbHOI'O CAMHCTBA MHUPA

CdhopMupoBaHHOCTH YMEHHUSI UCIIOJIH30BATh:

3.1

HaAaMMCHOBAaHHS XHMHWYCCKHUX COG,ZII/IHGHI/Iﬁ MCKAYHApPOOAHOIo CORO3a TGOpeTI/I‘IGCKOﬁ )41
HpHKJ’I&I{HOﬁ XUMHU W TPUBHUAJIBHBIC HA3BAHUA BCIHICCTB, OTHOCAIONUXCA K H3YUYCHHBIM
KJIaCCaM OPraHNYCCKUX U HCOPIraHNICCKUX COCILI/IHCHI/Iﬁ

3.2

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIeHHS (OpPMYyJT HEOPraHMYECKUX  BELIECTB,
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX W CKEJIETHBIX) (opMyI
OPraHUYECKUX BEIECTB

ChopMupoBaHHOCTh YMEHUSI KJIACCU(DUITUPOBATD:




Koa nposepsiemoro

IIpoBepsieMble TPeOOBAHUSA K NMPEAMETHBIM Pe3yJIbTATAM OCBOCHUSI OCHOBHOM

TPeOOBaHUA o0pa3oBaTeIbHOM POIrPAMMBbI CPeIHEro 001ero 00pa3oBaHus

41 HEOpraHW4YeCcKue BEIIECTBA, CAMOCTOSITEIbHO BBIOMPAaTh OCHOBAaHUS M KPUTEPUM IS
KJIaCCU(pUKALINY U3Y4YaeMbIX XMMUYECKUX OOBEKTOB

42 OpraHMYEeCKHE BEIIECTBAa, CaMOCTOATEIILHO BBIOMpAaTh OCHOBAHUS M KPUTEPUU IS
KJIACCU(UKALINY U3YYaeMbIX XMMHUYECKUX OOBEKTOB
[0 pa3IMYHbIM IMpHU3HAKaM (YUCIYy U COCTAaBy PEAarupyrollUX BELIECTB, TEIUIOBOMY 3(PQPEKTY

4.3 peaKkK, W3MEHEHUIO CTENeHEHd OKHCIEHHs 3JEMEHTOB, OOpaTMMOCTH PEaKIUH, YYaCTHIO
KaTajan3aTopa)
ChopmMHpOBaHHOCTh YMEHUS XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB (B OCHOBHOM

5 U BO30YXIEHHOM COCTOSIHUM) M HMOHOB XHMHMYECKHX »dJeMeHTOB | — 4 mnepuomos
Ilepnognueckon cucremsl [[.M. MeHnneneeBa M WX BaJEHTHBIE BO3MOKHOCTH, HMCIOJIB3YS
HOHSITHS S-, p-, 0-3JIEKTPOHHBIE OPOUTAIIH, YHEPTETHIECKUE YPOBHU

5 CdopMupoBaHHOCTh YMEHHSI OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMUYECKHUX
AJIEMEHTOB M 00pa3yeMbIX UMHU COCIMHEHUN 10 NepUoJaM U rpynmnam

7 CdopMrpoBaHHOCTh YMEHHMSI COCTABIIATh YPABHEHUS XUMUUYECKUX PEAKIIMN U pacKpbIBATh X
CYIIHOCTB:

71 OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUN ITOCPEIACTBOM COCTABJIEHUS 3JIEKTPOHHOIO
OanaHca dTHX peaKIui

79 YpaBHEHUS! pEaKIMil pa3MYHBIX THUIIOB; IOJHBIE W COKPAIEHHbIE YPAaBHEHUS peakuuin
MOHHOTO0 OOMEHA, YYUTHIBAs YCJIOBUS, IPU KOTOPBIX ITH PEAKIIMU UAYT A0 KOHIIA

73 peakuuil TUAPOIIN3a, PeaKUMil KOMIUIEKCOOOpa3oBaHus (Ha MpUMEpe I'MIPOKCOKOMILIEKCOB
[IMHKA ¥ AJIFOMUHUS)

8 CdopMupoBaHHOCTh YMEHHUS MOATBEPKIATH:
Ha KOHKPETHBIX MpUMEpax XapakTep 3aBUCUMOCTH PEAKIMOHHON  CIIOCOOHOCTH

8.1 OPTraHUYECKUX COCAMHEHUM OT KPATHOCTH W THUMA KOBAJICHTHOW CBSI3U (G- U T-CBS3H),

B3aMMHOI'O BJIMSIHUS 4TOMOB M I'PyIIl aTOMOB B MOIJICKYJIdX, a4 TAKKC OT ocoOeHHOCTEN




Koa nposepsiemoro

IIpoBepsieMble TPeOOBAHUSA K NMPEAMETHBIM Pe3yJIbTATAM OCBOCHUSI OCHOBHOM

TPeOOBaHUA o0pa3oBaTeIbHOM POIrPAMMBbI CPeIHEro 001ero 00pa3oBaHus
peanu3aly pa3InyHbIX MEXAHU3MOB NPOTEKAHUs peaKui
8.2 XapakTEpHbe XUMHYECKHE CBOICTBa BELLECTB COOTBETCTBYIOLIMMH OKCHEPUMEHTAMH U
3aMMCSIMU YPABHEHHUI XUMHUYECKUX PeaKIni
ChopMUpOBaHHOCT, YMEHHSI XapaKTEpPHU30BATh COCTAaB M Ba)KHEUINIME CBOWCTBA BEIIECTB,
OpUHAIIEKAMMX K ONPENeNEHHBIM KiaccaM M IpylnaM COSJUHEHUM (MpOCThIE BEIIECTBA,
9 OKCHJIbI, TUAPOKCH/IBI, COJIU; YTIEBOAOPOIbI, IPOCThIE 3PUPHI, CHUPTHI, (PEHOJIbI, AJIbIAECTUIBI,
KETOHBI, KApOOHOBBIE KUCIIOTHI, CIIOKHBIE 3(PUPHI, )KUPBI, YTIIEBOJIbI, AMUHBI, AMUHOKHUCIIOTHI,
O€JIKN)
10 CdopmHrpoBaHHOCTh YMEHHUS TPOBOJUTH PACUETHI 0 XMMHUYECKUM (HOpMYJIaM U ypaBHEHUSM
XUMUYECKUX PEAKIUI C HCIOJIb30BAHNEM (PU3HYECKHUX BEJIMYMH:
Maccel (00bEMa, KOJMYECTBA BEILECTBA) MPOAYKTAa PEAKLMH, €CIU OJHO W3 HMCXOAHBIX
10.1 BEIIIECTB JAHO B BUJE PAacTBOPa C ONMPEACITEHHON MacCOBOU JIOJEN pACTBOPEHHOTO BEILIECTBA
WJIM IaHO B M30BITKE (MMEET MPUMECH)
10.2 MacCOBOM WM 00bEMHOM JI0JIM, BBIXOAA MPOAYKTA PEAKIINH
10.3 TETI0BOro d(pdexra peakimii
10.4 00bEMHBIX OTHOIIEHUI Ta30B
10.5 10 HAXOXKJICHUIO XUMUYECKON (hOpMyJIbI BElECTBa
Brnanenne cucremMoil 3HaHW O METOAAX HAYYHOrO IIO3HAHUA SIBIICHUM TPUPOABL,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAyKax M YMEHHE I[PUMEHATh OSTH 3HAHUA IIpU
11 HKCHEPUMEHTAIbHOM HCCJIEIOBAaHUU BELIECTB U Ui OOBSICHEHUS XUMUYECKUX SIBICHMIA,
UMEIOIUX MECTO B NPHUPOJE, NPAKTUYECKON IEATEIBHOCTH YEJIOBEKAa U B IIOBCEIHEBHOU
KU3HH
CpopMUpPOBAHHOCTh, YMEHHUSI NPUMEHSATH (MCIOJIb30BaTh) 3HAHUS O COCTaBE M CBOWMCTBAaX
12 BEUIECTB IS SKCIEPUMEHTAIIHONM NPOBEPKM THUIOTE3 OTHOCHTEIBHO 3aKOHOMEpPHOCTEU

IMPOTCKAHUSA XHUMHNYCCKUX peaKqu”I M IIPOTrHO3UPOBAHMA BO3MOKHOCTEH HX OCYHICCTBJICHUS




Koa nposepsiemoro
TPpeOOBaAHUA

IIpoBepsieMble TPeOOBAHUSA K NMPEAMETHBIM Pe3yJIbTATAM OCBOCHUSI OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero 001ero 00pa3zoBaHust

CUCTEMHbIE XMMUYECKUE 3HAHUS NIl OOBSICHEHHS] U MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX
€CTECTBEHHOHAYUYHYIO TIPUPOJTY; NIl IPUHATHS TPAMOTHBIX PEIICHUI MPOOJIeM B CUTyaIUsX,
CBSI3aHHBIX C XUMHEH

13

ChopmupoBaHHOCT, yMEHHUS IUIAHUPOBATh M MPOBOJUTH XUMUYECKUN  SKCIIEPUMEHT
(moy4eHne u M3y4eHHe CBOWCTB HEOPTaHUYECKUX U OPTaHUYECKHUX BEIIECTB, KAYCCTBCHHBIE
peaKIuy YTJIEBOAOPOIOB PA3IUYHBIX KJIACCOB M KHUCIOPOICOJAEPKAIINX OPTaHMYECKUX
BEIIECTB, PEIICHHE OSKCIEPUMEHTAIBHBIX 33Jad [0 PACIO3HABAHHWIO HEOPTaHWYECKUX
Y OPraHMYECKUX BEILECTB) C COOJIIOIEHUEM MTpaBuil 0€30MacHOTO OOpallleHUs ¢ BEIIeCTBaMU
U 1ab0paTOpHBIM 000py0BaHUEM; (OPMYJHUPOBATH 1€ HUCCIEAOBAHUS; MPEJCTABISITL B
pa3nuuHOi  QopMe pe3ynbTaThl AKCIEPUMEHTa, aHAIM3HPOBaTH H  OICHUBATh HX
JOCTOBEPHOCTD

14

ChopMupoBaHHOCTH  yMEHHSI  OCYIIECTBIISITH [IEJICHAMPABICHHBIA ~ TIOUCK  XUMHUYECKOU
uH(pOpMaIMK B Pa3IUYHBIX MUCTOYHHMKAX (Hay4dHas U y4eOHO-Hay4dHas JIUTepaTypa, CpelCcTBa
MaccoBoit nHpopmaluu, cetb IHTEpHET 1 ApyTHe), KPUTHYSCKH aHAIM3UPOBATh XUMUICCKYIO
nHbOpMAITHIO, TIepepadaThiBaTh €€ U UCIIOJIB30BATh B COOTBETCTBUH C MIOCTABICHHON yueOHOU
3aj1aueu

15

CdopMUpOBaHHOCTh YMEHHUS MPOTHO3UPOBATH, AHAIM3UPOBATh M OIICHUBATh MH(POPMAIIUIO C
MO3UIIMNA  IKOJOTUYECKONM O€30MacHOCTH TOCEACTBUN OBITOBOM M MPOW3BOJICTBEHHOU
NESATEILHOCTH YEJIOBEKA, CBSI3aHHOW C TMepepadOTKON BEIIeCTB; COPMUPOBAHHOCTH YMEHHM
OCO3HaBaTh OMACHOCThH BO3/ICMCTBUS HA )KUBBIC OPTaHU3MbI ONIPEACIEHHBIX BEIIECTB, IOHUMAs
CMBICJI TIOKA3aTeyisl MPEACIbHONW JOMYCTUMOW KOHUEHTPALMU, W TOACHATh HA IPUMEpPaxX
C1ocoObl YMEHBIIICHUS U TTPEAOTBPAIIEHNS X BPEIHOTO BO3ICHCTBHS HA OPTaHW3M YEJIOBEKa




IHHEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBIX HA EI'D 11O XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 TeopeTndyeckre OCHOBBI XUMUU

Crpoenune BemectBa. CoBpeMeHHass MOJEIb CTpPOEHUs artoma. PacnpeneneHue 3JIEKTPOHOB 11O

11 HEpreTUYecKuM ypoBHsM. Kraccudukamuss XuMuU4eckux 3JeMeHTOB. (OCOOEHHOCTH  CTpOEHUs
SHEPreTUYCCKUX YPOBHEH aToMOB (S-, pP-, d-3meMeHTOB). OCHOBHOE M BO30YKJIEHHOE COCTOSHHUS aTOMOB.
DnekTpoHHas KoH(uUrypauus aroma. BageHTHbIE 371€KTPOHbI
[lepuomnueckas  cucrema  xumuyeckux  dnemeHtoB WM. MenneneeBa.  @®U3UYECKUHA  CMBICH

12 [Tepuonnueckoro 3akona /[.M1. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB
U WX COCJIMHEHHMI MO MepuojaM U rpymnmnaM. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB MPOCTHIX BEUIECTB,
BOJOPOJIHBIX COEAMHEHUN, BBICIINX OKCUAOB M T'UAPOKCHJIOB

1.3 BanenTHOCTB. DNeKTpOoOTpUIIATENbHOCTh. CTENEHb OKUCIICHUS
Bunpl xumudeckoil CBsi3M (KOBaJICHTHAs, MOHHAs, METaJUIMYECKas, BOJOPOJHAs) UM MEXaHU3MbI €€

14 oOpa3zoBaHus. MeXMOJNEeKyIsIpHble B3aUMOJECHCTBUA. BemiecTBa MOJEKYJISIPHOIO M HEMOJIEKYJSIPHOTO
cTpoeHus. TUIbl KPUCTATNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIECTB OT TUIA KPUCTAILNTMYECKON
pELIETKH

15 Xumnueckas peakuus. Kiaccuukanus XuMHUeCKUX peakiuil B HEOPraHWYeCKON U OPraHuueCKOl XUMHUHU.
3aKOH COXPAHEHMsI MacChl BEIIECTB

1.6 CKOpOCTh peakIuu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (DaKTOPOB

1.7 TemnoBbie 3G (heKThl XUMUYECKUX peakiuil. TepMoxuMuueckue ypaBHeHHUsI

18 OOpatumble peakuuu. XuMHueckoe paBHoOBecue. DakTOphl, BIMSIOLUIME HA COCTOSHUE XHMHUYECKOIO
paBHoBecus. [Ipunnun Jle [larense

19 DnexTponutruyeckas auccouuanus. CuibHble U ciiadble A1eKTposinThl. Cpeia BOJHBIX PACTBOPOB BEILIECTB:
KHcJasi, HeWTpajibHas, menoyHas. CteneHp aucconuanuu. Peakiyy nonHoro oomexna

1.10 I'maponus coneit. Monnoe npoussenenue Boabl. Bogopoansiil mokasarens (pH) pactBopa

1.11 CnocoObl BhIpaXEHUsI KOHIIEHTPALIMM PACTBOPOB: MAaccoBasi JIOJIsI PACTBOPEHHOI'O BEUIECTBA, MOJISIPHAS




Kon IIpoBepsieMblil 3J1EMEHT COAEPKAHMS
KOHIIEHTpa1usl. HachlieHHbIe U HEHACHIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTtamioruaparsl

112 OKuCINTENBbHO-BOCCTAHOBUTEIIbHBIE peakuuu. [loBeneHne BelIECTB B cpeAax C pa3HbIM 3HaueHueM pH.
MeTo1bl 2JIEKTPOHHOTO OasiaHca

1.13 DJIEKTPOJIN3 PaCTBOPOB M PACILIABOB COJICH

2 OCHOBBI HEOPTAHUYECKOW XUMHH

2.1 Knaccuduxanust Heoprannueckux coeuHeHnil. HomeHknaTypa HeOpraHm4eCcKux BEIIeCTB

29 XHUMHUYECKHE CBOMCTBA BAXKHEHIITUX METAJIJIOB (HATPUH, KaJlui, KaJIbIIUH, MarHui, aTFOMUHUAN, IIUMHK, XPOM,
KeJe30, MeJlb) U X coearHeHnit. O0Ime cnoco0bl MOTyYeHNs METaIOB

23 XUMHUYECKHE CBONCTBA BAXXHEUIIINX HEMETAJUIOB (FaJlOT€HOB, CEephl, a30Ta, (pocdopa, yriiepoaa u KpeMHuUs)
U UX COeTMHEHUM (OKCHUJIOB, KUCIOPOACOAEPKAIUX KUCIIOT, BOJOPOIHBIX COCTUHEHUIN)

2.4 ['eneTnueckas CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAJICKAITUX K PA3JIMYHBIM KJIaccam

25 Nnentudukanus HeopraHUdecKux coequHeHnid. KauecTBeHHbIE peakiuy Ha HEOpraHWYECKUE BEIEeCTBA U
VOHBI

3 OCHOBBI OPTaHUYECKOW XUMUU

OCHOBHBIEC TOJOXKEHUSI TEOPUM XHWMHUYECKOTO CTPOCHUSI OopraHuueckux coenuHeHuit A.M. Bytneposa.

31 VYraepoaHbIil CKelleT OpraHu4ecKord MoJeKysbl. KpaTHOCTh XUMHMUYECKOUM CBSI3U. S- U P-CBS3U. SP3-, SP2-,
Sp-rubpuan3anuu  opOUTAIe aTroMoOB yTiepojaa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO
cTpoeHust MosiekyJl. ['omonoru. I'omonornyeckunt psaa. somepus u usomepsl

3.2 [Tonsitue o pynknumonanpHo rpynmne. OpueHTanronHbie 3G GEKTh 3aMeCTUTENeH
[IpencraBnenne o KinaccUpUKANMK OPraHUYECKUX BemiecTB. HoMmMeHKIaTypa OpraHWYecKHX COSAMHEHUI

3.3 (cucrtemMaruueckas) M TPUBHAIIbHBIE HA3BaHUS BAXKHEHIIMX MPEICTABUTENCH KIIACCOB OPraHUYECKHUX
BEIIICCTB

34 CBoOOAHOpaANKAIBHBIM M MOHHBIA MeXaHW3Mbl peakiuu. [lonstue o Hykieoduse u 3neKTpoduie.
IIpaBuno MapkoBHukoBa. [IpaBuio 3aitiiea

35 Ankanbl. XMMUYECKUE CBOMCTBA AJIKAHOB: TAJIOT€HUPOBAHUE, JETMAPUPOBAHUE, TEPMUUECKOE PA3JIOKEHUE,

KpeKHHr, wu3oMmepu3anus, ropenue. llomydyenne ankanoB. [lukioankanel. Choenuduka CBOWCTB




Kona

IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS

IUKJI0AaJIKaHOB C MaJIBIM pa3dMCcpOM IHKJIA. Peakiuu MPUCOCAVMHCHUSA U paAUKAJILHOI'O 3aMCIICHHA

3.6

AnkeHpl. XUMHUYECKHE CBOWCTBA: peaKIWH MPUCOSAUMHCHHS (TaJIOTEHUPOBAaHWE, THUIAPUPOBAHHE,
TUAPOTATIOTCHUPOBAHUE, THUIpaTaIus), TOPEHHs, OKHCICHHS | mnojJuMepusanuu. [I[pombinuieHHbIe U
71a060paTOpHBIE CIIOCOOBI OJTYYCHHS AJIKEHOB

3.7

AnkaaueHbl. XHMHYECKHE CBOMCTBA  aJKaJMEHOB: pEaKIUU MPUCOCIUHEHUS (TUIPUPOBAHUE,
rajjoreHUpOBaHKE), TOpeHUs U nonumepusanuu. [lonyyenue ankaaneHoB

3.8

AnkuHbl. XUMHYECKHE CBOMCTBA: peaKIUu MPUCOCTUHECHUS (TAJIOTEHUPOBAHUE, TUIPUPOBAHUE,
TUpaTalys, TuporaJoreHUpoBaHue) KaK CIoco0 MOTYyUYeHUs TTOJIMMEPOB U JPYTUX TMOJIE3HBIX MPOJTYKTOB.
Peakiuu 3amerenus. I opeHue anernieHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOTO INIAMEHU U1l CBAPKHU U
pe3ku MetaiuioB. [IpuMeHnenue anetuiena

3.9

Apenbl. XuUMHUYECKHE CBOICTBa O€H30J7a: pPEaKIUH AIIEKTPOPMIBHOTO 3aMELIEHUs, MPHUCOEIUHEHUS
(rumpupoBaHue, TamoreHupoBaHue). Peaknus ropeHus. OCOOCHHOCTM  XMMHYECKHX  CBOWCTB
tostyona. [Tonyuenune Oenzona. OcOOEHHOCTH XMMUYECKHX CBOMCTB cthposa. [loammepusanus crtupoa.
CriocoObl TOJIyYeHMs] M IPUMEHEHHE apOMaTHUYECKUX YIIIEBOJIOPOJIOB

3.10

Cnuptel. [lpenenbHble OJJHOATOMHBIE CIUPTHI. XUMUYECKUE CBOMCTBA: B3aMMOJICHCTBUE C HATPUEM Kak
Croco0 YCTAHOBJICHUS HAJW4Usl THIPOKCOTPYIIIBI, C TaJIOT€HOBOAOPOJAAMHU KaK CHOCOO TMOJTyYCHHS
pacTBOpUTENIECH, BHYTPU- U MEXMOJEKYJIsIpHas Aeruaparauus. Peakuus ropenus. Ilomydenue sraHoma:
peakiusi OpOKEHMsI TIIOKO3bI, THApATAlUs ATHWICHA. DTHIICHIJIMKOJIb U TJIMIIEPUH KaK TPEICTaBUTENN
IIPEJCIbHBIX MHOTOATOMHBIX CIIUPTOB

3.11

®enon. XuMuueckrue cBOMCTBa (heHoa (peakiuu ¢ HaTpueM, THIPOKCHIOM HaTpusi, Opomom). [lonyuenue
denoa

3.12

Anbaerupl. XUMUYECKHE CBOMCTBA MPEACIbHBIX adbJerUA0B: THAPUPOBAHNUE; KAUYCCTBEHHBIE PEAKIIUU Ha
KapOOHWJIbHYIO Tpymiy (peakiusi «cepeOpsHOro 3epkaiay», B3aumojeictBue ¢ ruapokcuaoMm meau (I1).
[Tonyyenue mnpenenbHBIX aNBJACTHIOB: OKUCICHUE CIHUPTOB, TUApATalMs —aleTuieHa. AIETOH
KaK MpeJICTaBUTENb KeTOHOB. OCOOCHHOCTH PEaKIIMK OKUCIICHUS alleTOHA

3.13

KapOoHoBble KHCIOTBI. XMMHUYECKHE CBOMCTBA MpPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH XMMHUYECKUX CBOMCTB MYypaBbHMHOM KHUCJIOTHI. [lomydeHue mnpenenbHbIX OJHOOCHOBHBIX




Kona

IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS

Kap6OHOBBIX KHCJIOT: OKHCJICHHUC aJIKAaHOB, aJIKCHOB, IICPBHUYHLIX CIIMPTOB, aJbACTHIOB. Bricmue
IMPCACIBbHBIC U HCITPCACIIBLHBIC Kap60HOBI>I€ KHCJIOTBI

3.14

Cnoxuple »¢upbl U xupbl. CrmocoObl TONY4YeHHUS CIOXKHBIX 3¢upoB. OOpaTUMOCTh PpeaKIUU
srepudukanuu. [I[puMeHeHrne CIOXKHBIX PUPOB B MUILEBONH W MApPPIOMEPHON MPOMBIIIICHHOCTH. JKUPbI
KaK CJOXKHbIE S(PHUpHI TIHIIEpUHA W BBICHIUX KApOOHOBBIX KHCIOT. XHWMHYECKHE CBOWCTBA KUPOB:
TUAPUPOBAHUE, OKUCICHUE. [ MapoNn3, Wik OMBIJICHUE, KUPOB KaK CIIOCOO MPOMBINIJICHHOTO MOIYYeHUS
coJIel BBICIIMX KapOOHOBBIX KMCJIOT. MBUIA KaK COJIM BBICIINX KAPOOHOBBIX KUCIOT

3.15

XUMHUYECKHE CBOWCTBA TJIFOKO3bI: PEAKIMM C YYaCTHEM CHOUPTOBBIX W AIBACTHUIHOM TpyNIl
¥ MOJIOYHOKHCJIOE OpokeHue. [IpumeHeHHne TiItoKo3bl, €€ 3HaueHHE B JKU3HENESITEIHHOCTH OpraHu3Ma.
Jucaxapuapl: caxaposa, MajabTo3a. BoccTaHaBIMBalOIIME W HEBOCCTAHABIMBAIOIIUE JHCAXAPUIBI.
I'maponus nucaxapuaoB. Ilonucaxapuabl: KpaxMas, riukoreH. CTpoeHMe MakpOMOJEKYJ Kpaxmala,
[JIMKOT€HA W HEeJUTtosio3bl.  Du3nueckre CBOWCTBA KpaxMayia M HEJUII0JI03bl. XHMHUYECKUE CBOWMCTBA
KpaxMaJia: THUIPOJIW3, KAaUYECTBEHHAs] PEaKUHs C HOJAOM. XUMHYECKHE CBOWCTBA WEJUIIOJIO3bI: THIPOIIU3,
nosryderne 3pupoB 1emurrono3sl. [ToHsTHE 00 NCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIN MIEIK)

3.16

AMUHBI. AMUHBI KaK OPraHUYECKHE OCHOBAHUS: PEAKIIUM C BOJOW, KUCIOTaMHU, PEAKIIUS TOPEHUS. AHUINH
KaK IPEJICTABUTENIb APOMATUYECKUX AMUHOB. XHUMHUYECKHE CBOMCTBAa AHUJIMHA. B3aUMOJICHCTBHE C
KHCJIOTaMH, OpOMHON BOjo#, okucieHue. I[loaydyeHne amMUHOB aNKWIMPOBAaHUEM aMMHuaka U
BOCCTaHOBJICHUEM HUTPONPOU3ZBOAHBIX YIII€BOIOPOJOB

3.17

AMHHOKHCIIOTBI W O€lKH. AMHHOKHUCIOTHI Kak aM(OTepHBIC OpraHuyeckue coeauHeHus. OCHOBHBIE
AMUHOKHUCIIOTHI, oOOpasyromue Oenku. XUMUYECKHe CBOWCTBA OEJIKOB: THAPOJIH3, JCHATypalus,
KauyeCTBEHHBIE (IIBETHBIC) PEaKIIUU Ha OCJIKU

3.18

CtpoeHue u CTpyKTypa NOJIMMEPOB. 3aBUCUMOCTh CBOWCTB MOJUMEPOB OT CTPOCHUSA MOJIEKYJ. OCHOBHBIE
CIOCOObl  TOJYYEHHS]  BBICOKOMOJIEKYJSIDHBIX ~ COCIMHEHHMI:  peakuuu  MNOJUMEPU3aAlUU U
nosmkoHaeHcanuu. Kinaccudukaius BOJoKoH

3.19

HI[GHTI/I(l)I/IKaHI/UI OpPraHUYCCKUX COGI[I/IHGHPIﬁ. Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCIIO3HABAHUC
OPraHNMYCCKUX BCIICCTB

3.20

['eHeTnyecKas CBsI3b MEXKY KJIACCAMU OPTAHUYECKUX COCITMHEHUN




Kona

IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS

4 XUMMUS U 5KU3Hb

41 Xumusi B moBceqHEBHOM >ku3HU. [IpaBumiia 6e3omacHoOi pabOThl ¢ €AKUMH, TOPIOYUMHU M TOKCUYHBIMU
BEIIECTBAMHU, CPEJICTBAMH OBITOBOM XUMHUU
Xumus ¥ 300pOBbe. XUMHSI B MEAULMHE. XUMHUS U CEJIBCKOE XO3AWCTBO. XHMUS B ITPOMBIIUIEHHOCTH.

4.2 XUMUS ¥ SHEPreTrKa: MPUPOAHBINA U MOy THBIA HEPTIHOW ra3bl, UX COCTAB U Ucnoib3oBaHue. CocTtaB HePTH
u e€ nepepaboTKa (MPUPOJIHBIE ICTOYHUKH YTIIEBOJIOPOIOB)
XuUMHST W DKOJIOTHs. XHMHUYECKOE 3arpsi3HEHHE OKpyXKarolled cpenbl W ero mnocieactBus. OxpaHa

4.3 ruapocdepsl, MouBbI, aTMochepbl, Gaopbl U (GayHbl OT XUMHUYECKOTO 3arpsizHeHus. [Ipobiema oTX010B U
0OOYHBIX MPOJAYKTOB. AJIbTEpPHATUBHBIE HICTOYHUKH SHEPTHH
OOuue mnpeacTaBlieHUs O MPOMBIIUICHHBIX CIIOCO0aX MOJyYEHUS XMMHUYECKHX BEHIECTB (HA IpUMEpe

4.4 MPOU3BOJICTBA aMMHUaKa, CEpHOM KUCIOThI). U€pHas M nBeTHas Metanyprusd. CTEKJIO W CHJIMKaTHAs
NpOMBINIIEHHOCTh. [IpoMbltiuieHHast opranndeckas XuMmusi. CbIpb€ ISl OpraHUuYeCKOM MPOMBIITUIEHHOCTH

3) Tunbl pacy€THBIX 3a/1a4

51 PacuéTel Macchl BelecTBa Wik 00bEMA Ta30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB

5.2 Pacuétel TermmoBoro a¢gdexra peaknun

5.3 PacuéTpl 00bEMHBIX OTHOUIEHUH T'a30B NPU XUMUYECKUX PEAKIUSIX

54 Pacuétel Mmacchl (00BbEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIU OJJHO U3 BEIECTB JaHO B
U30BITKE (MMEET MPUMECH)

55 PacuéTter MmaccoBo# i 00BEMHOM J10JTH BBIX0/1a TPOTYKTA PEAKIIUN
OT TEOPETHYECKH BO3MOKHOIO

56 Pacuétel Mmacchbl (06’[:éMa,UKOJII/I‘-IeCT}Ea BCHI?CTB&) NPOAYKTa PEAKLMH, ECIIH O/IHO U3 BELIECTB JaHO B BH/E
pacTBOpa ¢ ONpeIeIEHHON MacCOBOM J10JIEH PACTBOPEHHOIO BEILIECTBA

5.7 PacuéThl ¢ ncronb30BaHUEM MOHSATUN «MaccoBasi A0JIS», «MOJISIpHAs KOHLIEHTPALUs», «PACTBOPUMOCTD)

58 Haxosxnenue MosiekyIsspHOi (pOpMyIIbl OpraHUYECKOTO BEUIECTBA MO €T0 MIIOTHOCTH U MAaCCOBBIM J0JISIM

QJICMCHTOB, BXOIAIMKUX B €0 COCTAB, MJIM I10 ITPOAYKTAM CIrOpaHUsd




TEMATHUYECKOE IINTAHUPOBAHMUME 10 KJIACC

Ha3zBanue paszaeda,

OcHoBHOE coaep:xaHHne

OcHOBHEBIE BU/IBI

JIeKTPOHHBbIE (HU(PPOBHIE)

TeMbl, KOJIUY€CTBO NesiTeJTbHOCTH o0pa3oBaTe/IbHbIE pecypchl
4acoB 00y4aIuxcs
Paznen 1. TeopeTuueckne 0CHOBBI OpraHuyeckoil xumuu (3 yaca)
1.1 IIpenmer [Ipenmer oprannueckon xumuu: e€ | Paznuuare npeamertsl | Axknace
OpraHUYECKOM BO3HHKHOBEHHE,  pa3BUTHUE W | U3yUeHUs opraHudeckoi wu | https://www.yaklass.ru/p/himij
xumun. Teopus 3HaYE€HUWE B TIOJYYCHUH HOBBIX | HCOPTAHMYECKOW  XUMHUHU. |
CTPOEHUS BelecTs M MmartepuanoB. Teopus | CpaBHuBaTh opranuudeckue | bubnmoreka [HOK
OpPraHUYeCKHUX CTPOCHUS OpPraHUYeCKuX | U Heopranuueckue | https://m.edsoo.ru/7f41837c
coequHeHuil A. M. | coequnenuii A. M. BytnepoBa, €€ | coequHeHus. HaspiBats | POII
bytneposa (3 ywaca) | OCHOBHBIE MOJIOKEHHUS. | U3yUYCHHBIE nonoskenust | https://resh.edu.ru/subject/29/
CrpykTypHBIE (dopMyIibl | TEOpUU XUMHYECKOTO
OPraHUYECKUX BenecTB. | ctpoeHuss A.M. bytiepoga.
["'omonorus, nzoMepus. | OnepupoBaTe  HOHITHAMU
XumMHueckas CBA3b B | «aTOMY, «MOJIEKYTIa,
OPraHUYECKUX  COCOUHEHUSAX — | BAJEHTHOCTHY,
OJIMHAPHBIEC U KPATHBIE CBS3H. «XHMHYECKOE  CTPOECHHEM,
[IpencraBienne o KilacCU(PUKALMM | «CTPYKTypHast  (opmyiay,
OpraHNUYeCcKuX BEIIECTB. | KU30MEPUSD),  «U30MEPHI».
Homenknatypa opranudeckux | MoaenupoBaTh
COEJIMHEHUN (CHUCTEMaTUYeCcKas) U | IPOCTPAHCTBEHHOE
TPUBUAIBHBIC Ha3BaHUS | CTPOEHUWE METaHa, »JTaHa,
BAXKHEUIIINX IIPEICTABUTEIIEN | ITPOIIAaHA. OnuceiBaTh

KJIACCOB OPraHNMYCCKHX BCIICCTB.

POCTPAHCTBEHHYIO
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IKcnepumenm: O3HAKOMJICHHE C
o0OpasiaMy OpraHuYeCKuX BEIIECTB
U MaTepuaJlaMH Ha HX OCHOBE,

MOJICTTUPOBAHUE MOJIEKYJI
OpraHUYECKUX BEILIECTB,
HaOJI0ICHHE u ONHUCaHUE
JEMOHCTPALMOHHBIX ~ OIBITOB MO
IIPEBPAILLECHUIO OPraHuYEeCKUX
BEIIIECTB npu HarpeBaHUU
(maBneHwue, oOyrivBaHue u

TOPEHHUE).

CTPYKTYPY M3y4aeMbIX
BEILIECTB.
CucreMaTu3upoBaTh
3HaHUA O  KOBAJEHTHOM
XUMHYECKOU CBSI3U.
OcyniecTBIATH

KOJIMYECTBCHHBIC PaCUYCThI
0 XUMHYECKUM (hopmysiam
OnpenensaTh KauyeCTBEHHBIN

COCTaB M3Yy4aeMBbIX
BELIECTB.

CucreMaTu3upoBaTh 17}
000011aTh NOJIyYeHHbIE
3HaHUS. CocraBnsaTh

00001ar0IIHE CXEMBL.

Pasznea 2. Yriaesoao

oabl (13 yacos)

2.1 TlpenenvHbie
YTIIEBOJOPOIBI —
ajnkaHsbl (2 yaca)

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUH psAa. MeraH u
ATaH — NpocTenme
MPEACTABUTEININ AJIKAHOB:
bu3HYeCcKre 1 XUMHUUIECKHE
CBOMCTBa (peaKIuy 3aMelIeHUs U
TOpEHHUs), HAXOXKJACHUE B IPUPOJIC,
MOJIy4YE€HUE U IPUMEHEHUE.
DKcnepumenm: MOACIUPOBAHUE
MOJIEKYJ YTIEBOAOPOIOB U
raJIOT€HONPOU3BOIHBIX.

2.2 HenpenenbHble

AJIKEHBI: COCTaB U CTPOCHUE,

YcranaBnuBaTh
MPUHAIC)KHOCTh
M3yUYEHHBIX OPraHUYECKUX
BEIIIECTB M0 UX COCTaBY U
CTPOEHHUIO K
OIPEICIIEHHOMY
KJ1accy/rpymnme
COCJIMHCHUH, JaBaTh UM
Ha3BaHUS 110
CHCTEMATHYECKOU
nomenkiarype (IUPAC), a
TaK)Xe IPUBOJAUTH
TPUBHAIIBHBIC HA3BAHUS

bubnmoreka IJOK
https://m.edsoo.ru/7f41837c
SIkmmacc
https://www.yaklass.ru/p/himij

a

bu6mmoreka I{JOK
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YTIIEBOJOPOIBI:
aJIKCHBI,
aJIKaJIUCHBI, aJIKHHBI
(6 yacoB)

TOMOJIOTHYECKHUN psA. DTHUIIEH U
IIPOIIUJICH — IIPOCTENIINE
MPEICTaBUTENN AJTKEHOB!
bu3nUecKue 1 XUMUYECKHE
CBOMCTBa (peaKUuy TMAPUPOBAHUSA,
raJIOTEHUPOBAHUSI, TUIpaTalliH,
OKHUCJICHHS U TIOJIUMEPHU3aLInN),
NOJIyYeHHE U IPUMEHEHHUE.
AnkaaueHsl: Oyraaues-1,3 u
MeTHIIOyTaaueH-1,3: crpoenue,
BAKHEUIIINE XUMUYECKHE CBOKMCTBA
(peakiys moJIMMEepU3allin).
[TonyyeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTHU
CTPOEHUS1, TOMOJIOTHYECKUH PSII.
ALIETWIEH — NPOCTENUIINI
MPEACTABUTEIb AIKUHOB: COCTaB,
cTpoeHue, GU3nIecKue u
XUMUYECKUE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHMS,
rUpaTalunu, TOPeHus), NoJydYeHHue
Y IPUMEHEHHUE.

Ixcnepumenm: 03HAKOMIIEHUE C
oOpa3LaMH MIacTMacc, Kay4yKoB U
PE3HHBL.

Pacuémmuvie 3aoauu.

Breluncnenust no ypaBHEHUIO
XUMHUYECKOUN peakinu (Macchl,

OTJIETbHBIX OPraHUYECKUX
BemecTs. HaOmronarn
JEMOHCTPUPYEMbIE U
CaMOCTOSTENIbHO
MIPOBOIUMBIE OIIBITHI.
HaGnronaTh 1 onuceiBath
XUMUYECKUE PEaKIIUU C
HOMOILBIO SI3bIKa XUMUHU.
MonenupoBatb
IPOCTPAHCTBEHHOE
CTPOEHHE METaHa, ITaHa,
poliaHa, TUIEHa,
aleTuiIeHa.
XapakTepu3oBaTh COCOObI
MOJIy4EeHHUsI, CBOMCTBA U
00J1aCTH IPUMEHEHUS
U3y4aeMbIX BEIECTB.
[Iporno3upoBath CBOKCTBA
U3y4aeMbIX BELIECTB Ha
OCHOBAaHUH TEOPUU
XUMUYECKOTO CTPOEHHUS
OPTraHUYECKUX COEOUHEHUN
A.M. bytneposa.
[InaHupoBaTh U BBITIOJIHSTH
XUMUYECKUN IKCIIEPUMEHT
B COOTBETCTBHH C
npaBUIaMu TEXHUKHU
0€30MacHOCTH TIPH
oOpalleH’H C BEIIeCTBAMU

https://m.edsoo.ru/7f41837c

Skmacc
https://www.yaklass.ru/p/himij

a
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00BbEMa, KOJIMUECTBA UCXOJHOT'O
BEIIECTBA WJIU TIPOIYKTa PEeaKITuu
110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOTHBIX

BEIIECTB MJIM MPOAYKTOB PEAKIINH).

IIpakTuyeckas padora Ne 1.
[Tosmyuenue 3TuIeHA U U3YUYECHUE
€r0 CBOWCTB.

2.3 Apomartuueckue

Apensl. beH30:1: cocTas, cTpoeHue,

¥ 1a00paTOpPHBIM
00opyI0BaHUEM,
NPECTABIATh PE3yJIbTATHI
XHUMHAYECKOTO
IKCIIEPUMEHTA B (hopme
3aIiCcH YpaBHEHUIA

COOTBCTCTBYHOIINX peaKum?I

1 GOPMYITHUPOBATH BHIBOIBI
Ha OCHOBE 3THX

bu6mnoreka IJOK

YTIIEBOAOPOIbI bu3HYecKre 1 XUMUIECKHE pesynbTaToB. [IpoBoAUTH https://m.edso0.ru/7f41837c
(2 yaca) CBOMCTBa (peakiuu BBIYMCIICHUS 110 Axnacc

raJoreHUpOBaHUs U HUTPOBAHMs), | XUMHYECKUM ypaBHeHHsAM | https://www.yaklass.ru/p/himij

nojy4yeHue u npuMmenenue. Tonyon: | OCylmecTBIATh BHYTpU- U | @

cocmas, cmpoenue, uzuieckue u | MEKIPEIMETHBIE CBS3H.

Xumuieckue ceoticmea (peaxyuu

2aN02eHUPOBAHUS U HUMPOBAHUS),

nonyueHue u npumeHeHue.

TOKCHYHOCTH apEHOB.

['eHeTHUecKas CBA3b MEKIY

yTIEBOAOPOIAMH,

NPUHAIISKAIIMMHA K PA3ITUIHBIM

KJIaccam.
2.4 [Ipuponnsie [IpuponHbIE HCTOYHUKHU XapakTepu30BaTh bubnuorexa [JOK
UCTOYHUKH yrIeBOAOPOAOB. [IpUpOIHBIN a3 U | HCTOYHHUKH https://m.edsoo.ru/7f41837c

yTIEBOIOPOIOB U
ux nepepadboTka
(3 yaca)

nonyTHble HeQTsHbIE Ta3bl. HedTh
u e€ npoucxoxaeHue. CriocoOsbl
nepepaboTKu HePTH: TTeperoHkKa,
KPEKHUHT (TEpMHUYECKUH,
KATAUIMTUYECKU ), TUPOJIH3.

YTIEBOIOPOJTHOTO CBHIPhS
(HedTh, IPUPOTHBIN ra3,
yTOJIb), CIIOCOOBI UX
nepepaboTKu U

PAKTHYECKOE TPUMEHEHUE

Skmacc
https://www.yaklass.ru/p/himij

a
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[TpoxykTel mepepaboTKu HEPTH, UX
NPUMEHEHUE B TPOMBIIIIEHHOCTH
u B ObITy. KaMeHHbIH yroisb u
IPOJYKTHI €r0 MepepadoTKH.
IKcnepumenm: 03HAKOMIIEHUE C
kosutekiusaMu «Hedte» u
«YTOIbY.

Kountpouabnast padora Ne 1 mo
pas3aeny «YrJjeBoaopoabl»

IPOIYKTOB NEPEPaAOOTKHU.
Kpurnueckn
aHAIU3UPOBATh
XUMHYECKYIO
uHpopMaruto,
MOJIy4aeMYI0 U3 Pa3HBIX
UCTOYHHUKOB (CpeCcTBa
MacCOBOW MH(pOpMAIINH,
HNHTEepHeT u Ipyrux).

Paznen 3. Kuciopon

coJiep:Kalme oprannyeckue coequHenus (13 yacon)

3.1 Cnuptel. deHon
(3 gaca)

[IpenenbHbIE OJITHOATOMHBIE
cupTel. MeTaHOn W 3TaHOIM:
CTpPOEHUE, buznyeckue u
XUMHUYECKUE CBOMCTBA (peakiuu ¢
aKTUBHBIMU METaJJIaMH,
raJIorTeHOBOJIOPOIAMH,  TOPEHUE),
IpUMEHEeHUEe. BomopoaHbie CBs3U
MEXIy  MOJIEKyJaMU  CIIUPTOB.
JlelicTBMe MeTaHOJIa W 3TaHOJIa Ha
OpraHu3M 4YeJIOBEKa.

MHoroaroMHbIe CIIUPTHI.
OTUIEHIJIMKOJIb W [JIMLEPHUH:
CTpPOEHUE, buznyeckue u
XAMUYECKHUE CBOMCTBA

(B3aMMOJICMCTBHE CO IIEIOYHBIMHU
MeTalIaMH, KaYeCTBECHHAS PCaKIIHsI

VYcranaBiauBaTh
MPUHAJICKHOCTh
W3YUYEHHBIX OPraHUYECKUX
BEILIECTB IO UX COCTaBY U
CTPOCHHIO K
OIIPELICIIEHHOMY
KJ1accy/rpynime
COCJIMHECHMH, JaBaTh UM
Ha3BaHUS I10
CHCTEMaTHUYCCKOMN
Homenknatype (IUPAC), a
TaK)Xe IPUBOJAUTH
TPUBHAJIbHBIC HA3BAHUS
OT/ICJIbHBIX OPTaHUYECKUX
BemecTts. HaOmonarn
JIEMOHCTPUPYEMBIE U

Ha MHOT'0aTOMHEIE CIIUPTHI). | CAMOCTOATEIILHO
JlelicTBUEe Ha OpraHU3M 4YEJIOBEKA. | IPOBOJAUMBIEC OIBITHI.
[Ipumenenue TJIALECPUHA u | HaOmromaTe M ONKUCHIBATD

bubmmoteka IIOK
https://m.edsoo.ru/7f41837c
SIknacc
https://www.yaklass.ru/p/himij

a
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STHJICHTITUKOJISL.
@eHo: CTPOCHHUE  MOJIEKYJIBI,
duznyeckue U XUMHYECKHE
cBoiictBa. TOKCHMYHOCTH (heHoJa.
[Tpumenenue dhenona.

Ixcnepumenm: MIPOBEJICHUE,
HaOJII0IEHNE u OMHCAaHUE
JIEMOHCTPAIIMOHHBIX OIIBITOB:
TOPEHHE CIHUPTOB, Ka4YeCTBCHHBIC

peakiMu OJHOATOMHBIX CIIUPTOB
(oxucieHue OKCHUJIOM
meau(ll)), MHOroaTOMHBIX CIIUPTOB
(B3auMoO/ICiCTBUE  TJIMIEPUHA C
ruapokcuaom meau(ll)).

9TaHOJIa

3.2 Anpaerunsl.
KapOoHoBbie
KHUCIOTHI. CIIOKHBIC
3¢upsl

(7 wacoB)

AJpernanl u
dopmaabaeTu/, aleTaabIerus;
CTpPOCHUE, bu3nyeckue u
XUMHUYECKUE CBOMCTBA (peakuuu
OKHCJICHUSI U  BOCCTAHOBJICHUS,
Ka4E€CTBEHHBIE peaKkLun),
MOJTy4YE€HUE U PUMEHEHHE.

OIHOOCHOBHBIC npeac/ibHbIC
KapOOHOBBIE KHCJIOTHI.
MypaBbuHast 1 YKCYCHast KHCJIOTBI:
CTpOEHUE, buznyeckue u
XUMHUUYECKUE CBOMCTBA (CBOMCTBA,
o0mue sl Kiacca  KHUCIOT,

KemoHbsl.

XUMHUYECKUE PEAKLIUHU C
MOMOILBIO SI3bIKa XUMUHU.
XapakTepu3oBaTh CIOCOObI
MOJIyYEHUs1, CBOMCTBA U
00J1aCTH TPUMEHEHUS
U3Y4aeMbIX BEIIECTB.
[Iporuno3upoBars CBOMCTBA
U3y4aeMbIX BELIECTB Ha
OCHOBAaHHUH TEOPUU
XUMUYECKOTO CTPOEHUS
OPraHUYECKUX COCTUHECHUM
A.M. bytneposa.
[InaHupoBaTh U BBITTOIHSTH
XUMUYECKUN IKCIIEPUMEHT
B COOTBETCTBUHU C
paBUIaMU TEXHUKHU
0€30MacHOCTH MPH
00OpallleHnH ¢ BEIIECTBAMHU
U J1a0OpaTOPHBIM
000pyI0BaHUEM,
IPEICTaBIATh PE3YIbTAThI
XUMHUYECKOTO
SKCIIEpUMEHTa B (hopme
3aIUCU yPaBHEHHM
COOTBETCTBYIOLIUX PEaKIUN
U GOPMYJIUPOBATH BHIBOIBI
Ha OCHOBE 3TUX
pe3yabraroB. [IpoBoauTh

bu6mmoreka IJOK
https://m.edsoo.ru/7f41837c
SIkimacc
https://www.yaklass.ru/p/himij
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peakuus TepuduKanun),
TOJTyYeHue u pUMEHEHHE.
CreapuHoBas u OJIEMHOBAs
KACJIOTHI ~ KaK  TPEJCTaBUTEIU
BBICIIMX  KapOOHOBBIX  KHCIIOT.
Mpila  Kak  COJMM  BBICHIUX
KapOOHOBBIX KHCJIOT, WX MOIOIIee
JICUCTBHE.

CnoxHbie a¢hupsI KaK

MIPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT.

['uaponus  CHOXKHBIX — 3(HPOB.
Kupsr. I'mpponus KHAPOB.
IIpumenenue YKAPOB.
buonorunueckas posb KHUPOB.

IKxcnepumenm. MIPOBEJICHUE,
HaOJII0IeHUE u OnKCaHue
J€EMOHCTPALIMOHHBIX OTIBITOB:
Ka4eCTBEHHbIC peakiuu
aJIbJICTHU]IOB (oxucneHue

aMMHAYHBIM PacTBOPOM  OKCHJA
cepedpa(l) u TUAPOKCUIIOM
meau(1)).
IIpakTnyeckass pabdora Ne 2.
ColicTBa  pacTBOpa  YKCYCHOM
KHUCJIOTHI.

Pacuémmuvie 3a0auu.
Brruncienus 1o YPaBHEHUIO
XUMHUUYECKON  peakuuu  (Macchl,

BBIYUCIICHUS 10
XUMUYCCKUM YPABHEHUSIM.
Oka3bIBaTh NEPBYIO
MIOMOIIIb TIPU OTPABJICHUSX,
O’KOrax U JApyrux TpaBMax,
CBSI3aHHBIX C BEIIECTBAMU U
71a00paTOPHBIM
000pyTOBaHUEM.
O06001maTh 3HaHUA U JENaTh
BBIBO/IBI O
3aKOHOMEPHOCTSAX
U3MEHEHU CBOMCTB
(yHKUIHOHATBHBIX
MIPOU3BOJIHBIX
yTJIEBOJOPO/IOB B
TOMOJIOTHYECKUX PsaX.
OnuceiBaTh TCHETUYECKHE
CBSI3U MEXK]1y U3YUYECHHBIMU
KJIACCaMU OPTaHUYECKUX
BEILIECTB. XapaKTEePU30BaTh
CIOCOOBI MOTYYEHHUS,
CBOMCTBa U 00J1aCTH
MPUMEHEHUS U3Y4aeMbIX
BEILIECTB. XapaKTepru30BaTh
CBOMCTBA, OMOJIOTUYECKYIO
poJib ¥ 001aCTH
MPUMEHEHUS U3YUaeMbIX
BemecTB. OCyIIecTBISATh
BHYTpPH- U MEXIIPEIMETHbBIC




00bEéMa, KOJIWYECTBA HCXOIHOTO
BCIIECTBA WJIM MPOAYKTA PEaKIHH
M0 M3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIN MPOAYKTOB PEaKITHH).

3.3 YreBoasl
(3 gaca)

VYrneBoml: COCTaB,
KJaccuuKaIus yrieBoaoB (MOHO-,
IU- U nojucaxapuisl). ['noko3a —

IIPOCTENIINI MOHOCaXapuxu:
O0COOEHHOCTH CTPOCHHS MOJIEKYJIbI,
duznyeckue U XUMHYECKUE

CBOMCTBA  (B3aMMOJCUCTBHUE  C
ruapokcugom meau(ll), okucnenue
aMMHAYHBIM PacTBOPOM  OKCHJA

cepeopa(l), BOCCTaHOBJICHHE,
OpO’KEHME TJIFOKO3bI), HaXO0XKICHUE
B IPUPOJIE, IIPUMECHEHUE,

ouosornueckas posib. Dorocunres.
DpyKTO3a KaK U30MEP I'IIFOKO3BI.

Kpaxmanm wu nemwmono3a  Kak
npupoaHble noauMmepsl. CtpoeHune
Kpaxmasna " LEJUTIOJIO3BI.
dusnyeckue " XUMHUYECKHE
CBOMcTBa Kpaxmana (TMIpoJu3,
KayeCTBEHHAsI peaKkLus C HOJOM).

DKcnepumenm: IIPOBEJICHHUE,
HaOJII0IeHUE 1 ONMCAaHUE
JEMOHCTPALIMOHHBIX OMBITOB:

CBA3H.

bubmmoteka IIOK
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B3aHUMOJICHCTBUE
HOJIOM.
Kountpouabnasi padora Ne 2 mo
pa3neny «Kucaopoacoaep:xxammue
OpraHuvecKue CoeIuHEHM D)

Kpaxmaja  C

Paznen 4. A3oTcoaeprkaniue opranuyeckne coeqnHenus (3 yaca)
4.1 AMuHBI. A3oTcozepKalue  OpPraHUYECKHE | Y CTaHABINBATh bubmunoreka [IOK
AMUHOKHUCIIOTHI. COCTUHCHHSL. IPHUHAICKHOCTD https://m.edsoo.ru/7f41837c
benku (3 gaca) AMMHOKHCIIOTBl KaK aM(OTEpHbIE | K3yUYEeHHbIX OpraHMuecKuXx | Skmacc

OpraHUYECKUe COCTMHCHHMSI. | BEIIECTB 10 UX COCTaBY U https://www.yaklass.ru/p/himij

duznyeckue u XUMHUYECKHUE | CTPOCHUIO K a

CBOMCTBA aMUHOKHCIIOT (Ha | onpeienéHHOMY

npumepe [JIMLWHA). | KJIacCy/TpyIe

buonornyeckoe 3HAYEHUE | COETMHEHMI, 1aBaTh UM

aMUHOKHUCHOT. [TenTusl. Ha3BaHUS 110

benkn KakK MPUPOIHBIE | CHCTEMATUYECKOMN

BBICOKOMOJIEKYJISIPHBIE Homenknatype (IUPAC), a

COEJIMHEHHS. [lepBuyHas, | TaKKe NPUBOIUTH

BTOpPHMYHAsA U TPETUYHAs CTPYKTypa | TPUBHAJIbHBIEC HA3BAHUS

O0enKkoB. XMMHUYECKHE CBOMCTBA | OT/ACIBHBIX OPTaHUYECKHUX

OeNKOB: THAPONM3, JeHaTypauus, | BemectB. HabmonaTh

KaueCTBCHHBIC PEAKIIUN HA OCIIKH.
Ixcnepumenm:  HAOMIOJIEHUE U
OIIMCaHUE JIEMOHCTPAITMOHHBIX
OMBITOB: JICHATypalus OEIKOB IpH
HarpeBaHWM, IIBETHBIC peaKIuu
OCJIKOB.

JEMOHCTPHPYEMBIE U
CaMOCTOSITEIILHO
IIPOBOJIUMBIE OTIBITHI.
XapakTepu3oBaTh CIIOCOObI
MIOJTYYEHUsI, CBOMCTBA U
00J1aCTH NPUMEHEHUS
M3y4aeMbIX BEIIECTB.
[TnanupoBaTh U BBHITIOIHSITH
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XUMHUYECKUN SKCIIEPUMEHT
B COOTBETCTBUHU C
MpaBUJIaMHU TEXHUKHU
0€30MacHOCTH MPU
oOpaIieHnu c BelecTBaMu
1 J1a0OpaTOPHBIM
000py10BaHUEM,
NPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO
IKCIIepUMEHTa B (hopme
3aIliCU YPABHEHUU
COOTBETCTBYIOIIUX PEAKIUN
U (OpMYyJIHPOBATH BBIBOIBI
Ha OCHOBE 3TUX
pe3ybTaTOB.
XapaKTepu30BaTh
CBOMCTBA, OMOJIOTUYECKYIO
pOJIb B 00J1aCTH
NPUMEHEHUS U3Y4aEeMbIX
BenlecTB. OCyIIeCTBIATh
BHYTPHU- U MEXIIPEIMETHbIC
CBA3H.

Pa3znes 5. BoicokomoJieKkyJIIpHbIE coelMHeHNs (2 yaca)

5.1 [InacTMaccsl.
Kayuyku. Bonokna
(2 yaca)

OcHOBHbIE TIOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX

COCIMHEHUW: MOHOMED, MOJUMED,
CTPYKTYpHOE€  3BEHO,  CTEIEHb
NOJINMEpHU3allnH, CpeIHss

MoJieKyJisipHass wmacca. OCHOBHbIE

Hcnonn30Bath
BHYTPUIIPEAMETHBIEC CBSI3HU.
PaznanuaTth o011ME TTOHATHS
XUMHH
BBICOKOMOJIEKYJISIPHBIX
COCIMHECHUW: «KMOHOMEDPY,

bubmmoreka IIOK
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METO/1bI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCOUHECHUN — IMOJUMEPHU3aUsd U
MOJIMKOHEHCALIHS.

Ixcnepumenm. O3HAKOMIICHHE C
oOpa3uamu IPUPOAHBIX u
VCKYCCTBEHHBIX BOJIOKOH,

mIacTMaccC, KaydyKoB.

«IOJIUMEP», KCTPYKTYPHOE
3BEHO», «CTETICHb
MOJIUMEPU3ALII Y,
«CpemHsst MOJIEKYJIApHas
Maccay, «IOJIMMEPU3ALIHY,
«TOJINKOHACHCALIUS.
XapaKTepHu30BaTh CBOMCTBA
V3YYEHHBIX
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUU U
MOJIMMEPHBIX MATEPUAIIOB
Ha X OCHOBE. ONKCHIBATH
CHOCOOBI MOTYYEHUS U
MPUMEHEHHUE U3YUYECHHBIX
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUU U
MOJIMMEPHBIX MaTEPUAJIOB
Ha UX OCHOBE.

Hroro 34 yaca

IIpakTnyeckue padoTsl - 2
KonTpoJbHbie padoTsl - 2




TEMATHYECKOE IINTAHUPOBAHHE11 KJIACC

Ha3zBanue pasneda,
TeMbl, KOJIUYECTBO
4yacoB

OcHOBHOE coaepkaHue

OcHoOBHBIE BU/bI
IeITeJILHOCTH
00y4YaroImuxcs

dyeKTpPOHHBbIE (MU POBBIE)
o0pa3oBaTe/IbHbIE Pecypchl

Pa3nea 1. Teopernvyeckue ocHOBbI XuMuM (13 yacoB)

1.1 Ctpoenue aToMOB.
[Tepuonuueckuii
3aKOH U
[Tepuoanueckas
CHUCTEMa XUMHYECKUX
anemeHToB []. U.
Menneneena (3 daca)

XUMHAYECKUU DIIEMEHT. ATOM.

SAnpo  aroma,  HW3OTOIIBIL.
DeKTpOHHAs 00o0J104Ka.
DHepreTuyecKue YPOBHH,
MOJAYPOBHHU. ATOMHBIE
opOuTay, S-, p-, d-
AJIEMEHTHI. OcobennocTtu

pacnpeneneHust SIEKTPOHOB
no opOurtamsiM B aToMax
DJIEMEHTOB IMEPBBIX YETBIPEX
MIEPUOOB. DJIEKTpOHHAs
KOH(UTrypaiusi aTOMOB.

[lepuoguueckuii 3aKOH U
ITepuonnueckas cucremMa
XUMHUYECKUX D3JIEMEHTOB [I.

Hcnonb3oBaTh BHYTpH-
U MEXIPEIMETHbIE
cBsi3u. O0001mAaTh
MOHSTHS «S-OpOUTAIIBY,
«p-opouranby, «d-
op6utanb». OnUchBaTh
AJIEKTPOHHOE CTPOCHUE
aToOMa ¢ TTOMOIIIBIO
AIIEKTPOHHBIX
KOH(UTypaLIUi.
XapakTepu3oBaTh
CTPYKTYPY TaOIHIIBI
«Ilepunognueckas
CUCTeMa XUMHYECKUX
sanemenToB ..

. Mennesneena. CBsa3b | Mengeneesay
MEPUOANYECCKOI0 3aKOHa M | (KOpoTkas (hopma).
ITepronnueckoii cucteMbl | CpaBHUBATh
XUMHYECKUX dJIEMEHTOB [I. | 3JIeKTPOHHOE CTPOCHUE
. MenneneeBa C | aTOMOB 3JIEMEHTOB
COBPEMEHHOU TEOpUEH | MATIBIX U OOJIBIINX
CTPOCHHUS aToOMOB. | meproioB. OnpenensTh

bu6mnoreka IJOK
https://m.edsoo.ru/7f41837c
SIxmacc
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3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XAMHAYECKAX
ANIEMEHTOB U 00pazyeMbIX
UMH TIPOCTBIX U CJIOKHBIX
BEIIECTB [0 TrpynnaMm H
MepUOIaM. 3HayeHue
MEePUOANYECKOTO 3aKOHA B
Pa3BUTHHU HAYKHU.
IKkcnepumenm.
JEMOHCTpAaIs Ta0JIUIL
«ITepuonuueckass  cucrema
XAMHUYECKUX dJIeMeHTOB /I.
N. Menaeneeay.

MOHATHUS «XUMUYECKUN
AIEMEHTY,
«TOPSAIKOBBIM HOMEDPY,
«MacCOBOE YUCIIO,
«U30TOID,
«OTHOCHUTEIIbHAS
aTOMHas Maccay,
«AJIEKTPOHHAS
000104YKaY,
«QJIIEKTPOHHBIN CIION»,
«AJIEKTPOHHAS
opOuTANBY,
«rIepuoauyecKas
CUCTEMA XUMHYECKUX
AIEMEHTOBY.
PackppiBaTh cMBICT
MEPUOIUYECKOTO
3akoHa /I.

H. Menneneesa u
JIEMOHCTPUPOBATH €TI0
CUCTEMATU3UPYIONIYIO,
OOBSCHUTEIBHYIO U
IIPOTHOCTUYECKYIO
bynkuuu/ [TpoBoAUTH
pacu€Thl 11O
XUMUYECKUM (hopmyiaMm
Y YPaBHEHUSIM.




ITonp30oBaThCs
uHbopMalmen u3
JIPYTUX UCTOYHUKOB
JUISL HOJATOTOBKH
KpaTKUX COOOIIECHUH.
['oToBUTH NpE3EHTALIMH
10 TeME

1.2 Ctpoenue
BEIIECTBA.
MHoroo0pasue
BelecTB (4 yaca)

CrpoeHue BellecTna.
XuMuueckas cBsI3b. Buanl
XUMHUYECKOU CBA3U
(KOBaJIeHTHAs HEMOJSIpHAs U
MoJIsIpHAsi, MOHHAS,
METAJTUYECKAs).
Mexanu3Mbl 00pa30BaHUs

Hcnonp30BaTh BHYTPH-
" MEKIIPEAMETHBIC
cBsi3u. HaspiBath W
OOBSCHATH  TPUYUHBI
MHOT000pa3us
BenecTB.0000maTh
TIOHATHS «KOBaJICHTHAs

KOBaJICHTHON XMMHYECKOMN HENOJISIpHAS CBSI3bY,
cBs13M (OOMEHHBIN U «KOBAJICHTHAsI
JIOHOPHO-aKIIEITOPHBIN ). MOJISIpHAst CBSI3bY,
Bonoponnas cBs3b. «MOHHAas CBSI3bY,
BaneHTHOCTE. «BOJOPOJIHASL  CBSI3bY,
DJIEKTPOOTPUIIATEIIBHOCTD. «MeTanandecKkas
Crenenb okuciaeHus. MOHBI: | CBA3BY, «HAOHHA
KaTUOHBI ¥ aHUOHBI. KpUCTaJInyecKas
BemiecTBa MOJIEKYJISIPHOTO U | pEHIETKAY, «aToMHas
HEMOJIEKYJISIPHOTO CTPOEHUS. | KPUCTAJIIMYECKas
3aKOH MOCTOSIHCTBA COCTaBa | pEIIETKay,

BemiecTBa. TUmbl «MOJIEKYJISIpHAs
KPUCTAJUIMYECKUX PEHIETOK. | KpUCTAJIIMYECKas

bu6mnoreka IJOK
https://m.edsoo.ru/7f41837c
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3aBUCHUMOCThH CBOMCTBA
BEIIICCTB OT THUIIA
KPUCTANINYECKOU PEIIETKHU.
[lonsATHE O MUCTIEPCHBIX
cucreMax. MIcTuHHBIE U
KOJIJIOUTHBIE PACTBOPBHI.
MaccoBas goJ1s BelllecTBa B
pacTBope.

Knaccudukanus
HEOPraHUYECKUX
coennHenui. Homenknarypa
HEOPTraHWYECKUX BEIIECTB.
['eneTnueckas cBs3b
HEOPraHWYECKUX BEIIECTB,
MPUHALICKAIUX K
Pa3IMYHBIM KJaccam.
JKcnepumenm: N3y4CHUE
MOJIEJIEN KPUCTATUTUYECKUX
PELIETOK.

pemETKaY,
«MeTaIIn4YecKas
KpHUCTaJUINYeCcKas
pELIETKaY.
MonenupoBathb
CTPOCHHME BEILIECTB C
KOBAJIECHTHOM M MOHHOM
CBSI3bIO. OnuceiBaTh
IIPOLIECCHI,
IIPOUCXOSILINE pu
pacTBOPEHUU BELIECTB B
BOJIE. [IpoBoauTh
pacy€Thl 110
XUMUYECKUM (hopmynam
151 YPaBHEHHUSIM.
AprymeHTHpOBaTh
BBIOOp KJlaccu(ukanuu
XAMUYECKUX PEaAKILUH.

HaGmaronats U
OIMCHIBATh XUMHYECKUE
peaKuuu. Jlematp
BBIBOJIbI U3 PE3YJIbTATOB
MPOBEAEHHBIX
XUMHUYECKUX  OIBITOB.
VYyacTBOBaThH B
COBMECTHOM

00CYXKJEHUN




pe3yJbTaTOB  OIIBITOB.
CoOnroatb  TEXHUKY
0e30macHOCTH npu
BBITTOJIHCHUH
SKCIIEPUMEHTA.
1.3 Xumuueckue XUMHUYECKAs peaKIus. OO0BsicHATh: Tporecchl, | bubnuoreka [JOK
peaxiuu (6 4acoB) Knaccudukaiius XUMHYSCKUX | IPOTEKAIOIIUE npu | https://m.edsoo.ru/7f41837c

peaKIuidi B HEOPTaHUYECKOU U
OpraHUYECKON XUMUU. 3aKOH
COXpaHEHMS MacChl BEILIECTB,
3aKOH COXpPAaHEHUS U
MpEBpAIECHUS SHEPTUHU [IPU
XUMUYECKUX PEAKIHUIX.
CxopocTh peakuuu, €€
3aBUCUMOCTb OT PA3JINYHbBIX
(dakTopoB. OOpaTumbie
peakuu. XuMUYECKOE
paBHOBecue. DaKTOPHI,
BIIMSIIOIIME HA COCTOSIHUE
XUMUYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlarenbe.
DIEKTpOIUTHYECKAs
nucconuanus. CuiibHbIE U
ciabble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB:
KHUCJIasi, HeUTpajbHasl,
LIET0YHAsL.

AIIEKTPOJIN3E PaCILIaBOB
U PacTBOPOB; YCIOBUS

TEUEHUsS peakiuid B
pacTBoOpax
AJIEKTPOJIUTOB 10
KOHIIQ; yCJIOBUSI,
BIIUSIOIIINE Ha
MOJI0KEHUE
XHMHYECKOTO
paBHOBECHS;, YCJIOBUA,

BJIUSIIOIIAE HA CKOPOCTh
XUMHUYECKON PECaKIINH.
CocTaBidTh CXEMBI
AIIEKTPOJIH3A
AIEKTPOJIUTOB B
pacruiaBax.
IIpencka3biBaTh:
BO3MOKHOCTb
MIPOTCKAHMS

XMMHUYECKUX  peakKiuu

SIknacc
https://www.yaklass.ru/p/himija
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OkucnuTeNnbHO-
BOCCTAHOBUTEJIbHBIC
peaKkLuu.

Oxcnepumenm: HaONIOACHUE
Y OTIMCaHUE
JIEMOHCTPAIIUOHHBIX U
71a00paTOPHBIX OIBITOB
(pa3noxkeHue nepokcuIa
BOJIOPO/Ia B IPUCYTCTBUU
KaTaJIn3aTopa, ONpeeIcHue
Cpeabl paCTBOPOB BEILIECTB C
MOMOIIbI0 YHUBEPCAIBHOTO
WHJIUKATOpa, pEaKIuu
HOHHOT'O OOMEHA).
IIpakTnueckas paodora 1.
«BnusHME pa3snM4HBIX
(hakTOPOB HA CKOPOCTH
XMMUYECKOU pEAKLIANY.
Pacuémmuvie 3a0auu.
Pacuértel o ypaBHEHUSIM
XUMHYECKUX PEAKLIUH, B TOM
YHUCJIE TEPMOXUMHUYECKUE
pacy€Thl, pacu€ThI C
MCIIOJIb30BAaHUEM MTOHATHS
«MaccoBas J10J1s1 BEILIECTBAY.
Kontpoabnas padora Ne 1
1o pasaeay

Ha OCHOBE MMEIOLINXCS
3HAHUU XUMHUYECKOU
TEPMOIMHAMHUKHY,;
HaIpaBJICHUE
CMEILICHUSA
XUMHUYECKOTO
paBHOBECHS npu
U3MEHEHUH yCJIOBHUI
MPOBEICHUS] 0OPATUMON
XUMUYECKOW peakluu;
peaKkuuio cpeabl
BOJIHBIX pacTBOPOB
COJIEH.
XapakTtepu3oBaThb
OKHCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
pEaKIUK KaK MPOLECCHI,
npu KOTOPBIX
M3MEHSIOTCA ~ CTEIECHU
OKUCJICHUS aTOMOB.
[IpoBoauTh pacué€rsl MO
XUMHUYECKUM (hopmysiam
U YPaBHEHUSIM.
[Tonp30BatbCs
uHbopmarmein u3
JIpPYTUx HMCTOYHHKOB
JUTST MTOJATOTOBKH




«Teopernyeckue OCHOBBI
XUMHUN»

KpaTKUX  COOOIICHUI.
['oToBUTH mpe3eHTaLNN
10 TEME.

Pa3nea 2. Heopranudeckasi xumus (17 yacoB)

2.1 MeTamisl
(6 yacoB)

Metamnsl. Ilonoxenue
MeTasioB B [lepuoauueckoit
CHUCTEME XMMHUUECKHUX
anemeHToB /J[. W.
Menneneea. OCOOEHHOCTH
CTPOCHUSI JICKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB.
OO6mue pusndecKue
cBoiicTBa MeTaoB. CrijiaBbl
METaJJIOB.
DIIEKTPOXUMHUYECKUH P
HaINpsHKEHUN METAJIIOB.
XHMMHUYECKHUE CBOMCTBA
BaXXHEMIIINX METAJJIOB
(HaTpuil, Kaaui, KaJIbIUH,
MarHui, aJfOMUHUM, [IUHK,
XpOM, JKeJe30, MeJb) U UX
COCIUHCHUM.

OO01me crocoObl NOTy4YEeHHUS
MetauioB. [ [pumenenne
METAJIJIOB B OBITY M TEXHHKE.
IKcnepumenm. N3y4CHUE
KoJUIeKIUU «MeTannsl u

Hcnonb3oBaTe BHYTPH-
u MEKIPEAMETHBIC
CBSI3U. O0600maTe
3HAHUS " JienaThb
BBIBOJIBI 0
3aKOHOMEPHOCTSIX
W3MEHEHUN CBOMCTB
METaJJIOB u
HEMETAJIJIOB B IEPUOJax
5 rpymnmnax
MEPUOTUYECKON
cuctembl. McciaenoBaTth
CBOWCTBA  U3Yy4YaeMBbIX
BemiecTB.  HaOmronate
JIEMOHCTPUPYEMbIE U
CaMOCTOSITCIBHO
MPOBOJIUMBIC  OIIBITHI.
OnwucelBaTh  CBOMCTBA
M3y4aeMbIX BEIIECTB Ha
OCHOBE HAONIOACHUN 3a
1504 MIPEBPAIICHUSIMHU.
Jlenate  BBIBOABI W3
pE3yJIbTATOB

bu6mnorexa IJOK
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CILIaBLI», HAOIIOACHUE U
OTIMCaHue
JIEMOHCTPALIUOHHBIX U
71a00PaTOPHBIX OIBITOB
(B3ammoeiicTBHE
TUAPOKCHUIA ATFOMUHUS C
pacTBOpaMu KUCJIOT U
IeI04Yed, KaYeCTBCHHBIC
pEeaKIuy Ha KaTHOHBI
METaJIJIOB).
IIpakTueckas padora Ne
2. "Pemenue
AKCIIEpUMEHTAJIbHBIX 3aJ1a4
1o Teme «MeTtamabn"
Pacuémnuie 3a0auu.
PacuéTtsl macchl BemecTBa
i o0bEMa ra3os 1o
H3BECTHOMY KOJUYECTBY
BEIIIECTBA, MACCE WU 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
pEeaKIuU BEIIECTB, paCYEThI
Macchl (00bEMa, KOTUYECTBA
BEILIECTBA) IPOJIYKTOB
pEeaKIUM, €CIU OJHO U3
BEIIECCTB UMEET MPUMECH.

2.2 Hemerannsl

Hewmeramnel. [lomoxenue

IIPOBEAEHHBIX
XUMUYECKAX  OIBITOB.
YyacTBOBaTH B
COBMECTHOM
00CyXIeHUU
pe3yJIbTaTOB  OTBITOB.
CoOmroarte TEXHUKY
0€30IacHOCTH.
Oxka3bIBaTh NEPBYIO
MOMOIIb npu
OTpaBJICHUSX, OKOTAX U
TPYTUX TpaBMax,
CBSI3aHHBIX c
BEIIECTBAMU u
71a00paTOPHBIM
000py10BaHUEM.
OOBSCHAITH
B3aUMOCBSI3U MEXTY
HaXO0XJICHUEM B
pupojie, CBONCTBaMH,
OMOJIOTUYECKON POJIHIO
U obnacTsaMu
MPUMEHEHUS
U3y4aeMbIX  BEIECTB.
[Iporno3upoBathb
CBOMCTBA HEU3YYEHHBIX
AJIEMEHTOB u 1709

bu6mnorexa IJOK




(9 yacon)

HEMETAJIOB B
Ilepnognueckon cucreme
XHUMHUYECKHUX 3JeMEHTOB /1.
N. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aToOMOB. OUBHUUYECCKHUE
CBOMCTBAa HEMETAJLIOB.
AJoTponusa HEMETAJUIOB (Ha
MpUMEPE KUCI0POJa, CEPHI,
dbocdopa u yriaepona).
XHWMHAYECKHUE CBOMCTBA
Ba)KHEUIIIMX HEMETAJIOB
(raJIOreHOB, CEphI, a30Ta,
dbocdopa, yriaepona u
KPEMHHUS1) U UX COCTUHEHUN
(OKCHIOB,
KHUCJIOPOJICOIEPHKAITUX
KHCJIOT, BOJOPOHBIX
COCIMHEHUN ).

IIpumeHeHne BaXKHEHUIINX
HEMETAJJIOB U X
COCTMHCHUU.
IKcnepumenm. N3y4CHUE
00pa3IoB HEMETAIIIOB.
IIpakTnueckas padora Ne
3. "Pemcuue
AKCIIEPUMEHTAJIbHBIX 3aJ1a4

COE€IMHEHNN Ha OCHOBE

3HAHUU 0
MIEPUOINYECKOM

3aKOHE. Paznnuatn
BUJIBI KOpPpO3UH.
OOBSICHATH  MPOIIECCHI,
MIPOUCXO/ISAIINE npu
XUMHUYECKOM u
AIEKTPOXUMHUYECKOMN
KOppO3UH; CIIOCOOBI

3alIUTBl  METAJUIOB OT
Koppo3uu. OOBSICHATH

3aBUCHUMOCTD dbopm
HaXOXXJCHUS BEILIECTB B
MpUpOIE u 1704
MIPUMEHCHUS

4EJIOBEKOM OoT
XHMHUYECKHUX  CBOMCTB
BEIIECTB.

https://m.edsoo.ru/7f41837c
Sknacc

https://www.yaklass.ru/p/himija
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o teme «Hemeramism"
Kontpoabnas padora Ne 2
nmo remaMm «MeTalIb» U
«HeMeTaiab»

2.3 CBs3b
HEOPTaHUYECKUX U
OpraHUYeCcKuX
BelecTB (2 yaca)

Heoprannueckue u
OPraHUYEeCKUEe KUCIIOTHI.
Heopranuueckue u
OpraHUYECKUE OCHOBAHUS.
AmMdoTepHbIe
HEOPTaHUYECKHE U
OPraHUYECKUE COCTUHEHUS.
I'eneTnueckas cBs3b
HEOPraHUYECKUX U
OPraHUYECKUX BEILIECTB

XapakTepu3oBaTh
(omucHIBaTH) oO1ue
XUMHUYECKUE CBOMCTBA
HEOPraHUYECKUX 151
OpPraHUYEeCKUX BELIECTB
pa3IMYHBIX  KJIACCOB,
MIOATBEPKAATh
CYILLIECTBOBAHHE
TEHETUYECKOUN
MEXKITY
HEOPraHUYECKUMU
BEILIECTBAMU c
IIOMOIIBK)  YPaBHEHUU
COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIIUH.

CBiA3HU

bubmnorexa IIOK
https://m.edsoo.ru/7f41837c
SIknacc

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

Pa3nen 3. Xumusi u :;ku3Hb (4 yaca)

3.1 Xumus v KU3Hb
(4 yaca)

Poap xumuun B obecrieueHuH
AKOJIOTUYECKOM,
SHEPTETUYECKOU U MUIIEBOM
0e30MacHOCTH, Pa3BUTHH
MeauuuHel. IloHsTHE O
HAaYYHBIX METOJIaX MO3HAHUS

Cobironath
IKOJIOTUYECKU
11es1ecoo0pa3zHoro
NoBEACHUSI B OBITY U
TPYAOBOU
JESTENbHOCTH B LENSIX

IpaBuia

bu6mnorexka IJOK
https://m.edsoo.ru/7f41837c
Sknacc

https://www.yaklass.ru/p/himija
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BEILIECTB U XUMUYECKHUX
peaKuuil.

[IpencraBnenus 00 0OIIMX
HayYHBIX MPUHIIAIAX
MIPOMBIILJICHHOTO TOJy4YeHUS
BAYKHEHMIIINX BEILIECTB.
UYenosek B MUpPE BEILIECTB U
MaTepUaJIOB: BayKHEUIINE
CTPOUTEIIbHBIE MaTEPHUAIIBL,
KOHCTPYKIIUOHHBIE
MaTepualbl, Kpacku, CTEKJIO,
KepaMuKa, MaTepHabl JJIsi
AIEKTPOHUKH,
HaHOMAaTepHUalbl,
OpraHUYeCcKue u
MUHEpAJIbHbIC YA0OPEHUS.

XuUMUs U 310pOBbE YETIOBEKA!

IIpaBuUJIa UCIIOJIb30BAHUS
JICKapCTBEHHBIX MpeIapaTos,
npaBuia 0€30MMacHOTO
HCITOJIb30BaHUS MPEapaToB
OBITOBOM XHMUH B
MMOBCEJIHEBHOM KU3HU.

COXPAHEHHUS CBOETO
310POBBSA u
OKpYyXarouen

MIPUPOJHOU cpensbl,

OCO3HaBaTh OIIACHOCTh
BO3JICUCTBHUS Ha JKUBBIE

OpTraHU3MBbI
OIPEAECTIEHHBIX

BEIIECTB, ITOHUMAsI
CMBICJI MOKa3aTelIst
ITIJIK, nmnosAcHaTh Ha
nmpuMepax CIIOCOOBI
YMEHBIIIECHUS 151

NpeJoTBpallleHusT  UX
BPEIHOTO BO3/ICUCTBHS
Ha OpPraHu3M Y€JIOBEKa.
XapakTepu3oBaTh
XUMHUYECKUE TPOLECCHI,

Jexanme B OCHOBE
MIPOMBIILJIEHHOTO
MOJIyYEHUS CEepHOU
KHCJIOTHI, aMMHaKa,
oOmue Hay4YHbIE
MPUHLIUTIBI u
HKOJIOTUYECKHUE
poOJIeMbI

XUMHUYCCKOI'O




MIPOU3BO/ICTBA.

HUroro 34 uaca

IIpakTuyeckue padoTsl - 3
KoHTposbHbie padoThI - 2




KoHTposb 1 onieHKa 10CTHKEHUSs IIJIAHMPYEMBIX Pe3yJIbTaTOB

IlepeyeHb KOHTPOJILHBIX Pa0dOT

10 kaace
No Tema Yacel
KoHTtponbHas paboTa no pasjeny «YTIeBOJI0POIb». 1
2 | KontponbHas pabora o pazneny 1
«Kucnopoacoaepkaume OpraHM4eckue COeIMHEHUSI.

IlepeyeHb KOHTPOJILHBIX PadoT

11 knace
Ne Tema Yacsl
1 | KonTtponeHass pabGota mo pazaeny «Teopernueckue 1
OCHOBBI XHMHUM.
2 | Kontponbnas pabora  mo Temam  «MeTtamiey u 1
«HemeTamb.

Ha ypokax XxumMuu OIICHMBAHHUIO IMOJUICKAT CICAYIOIMINE CICIUPUICCKUE
YMEHUS:
- BBIJICIISITH CYIIIECTBEHHBIE TIPU3HAKA OCHOBHBIX XUMUYCCKUX TIOHSITHIA,
- ACTIOJTH30BATh MTOHATHUS JJII OOBSICHEHUS OT/ICTBHBIX (DAKTOB W SIBJIICHHIA,
- BBIOMpAaTh OCHOBAHUS MW KPUTCPUHM JUISI KIACCH(UKAIIMK BEIIECTB U
XUMUYCCKUX PEaKITUi;
- YCTaHABJIUBATh MPUYMHHO-CJICCTBEHHBIC CBSI3U MEXKIY OOBbEKTaMHU U3YUCHHUS;
- TPUMEHSITh B TMPOIECCE TMO3HAHMS IIMPOKO HCIOIb3YEMbIE B XUMHH
CUMBOJIMYECKHE (3HAKOBBIC) MOJENHN (XUMUYECKUN 3HAK — CHUMBOJI 3JIEMEHTA,
XuMHu4eckas Gopmysia, ypaBHEHHE XUMUYECKON PEaAKITUN);
- TpeoOpa3oBBIBaTh MOJIENbHBIC TPEJCTABICHUS TPHU pEIICHUH Yy4deOHO-
MMO3HABATENILHBIX 33/1a4;
- BBISIBIISATh M XapaKTEPU30BaTh CyIIECTBEHHBIC MTPU3HAKN M3yYaeMbIX BEIECTB
Y XUMHAYECKUX PEAKIIUN;
- BBITIOJTHATH PAcUeThl M0 XUMHUYECCKUM (POpMYyJIaM U YPaBHCHHSIM XUMHUYECKHX
peaKInii;
- IJITAHUPOBATH W MPOBOJANTH XUMUUYECKHH SKCTICPUMEHT.

JIJist opraHu3anyy TeKyIIero OlCHUBAHUS 00pa30BaTElbHBIX PE3yJbTaTOB
Ha YPOKaxX XUMHH ITPUMEHSCTCS
- yCmHbIL ONpoc € WCIOIB30BAHUEM CHCTEMBI CIEIUAIBHO TI0I00paHHBIX
YCTHBIX BOIIPOCOB;
- NUCbMEHHbILL ONpoCc HA OCHOBE CUCTEMBI 3aJaHUI Pa3IMYHON TUIOJIOTHH H
YPOBHSI CIIO)KHOCTH JIJISI OIICHKU YCBOCHHS OTICIBHBIX 3JIEMEHTOB COJICPIKAHUS
KOHKPETHON TEMbI, B TOM YHUCJIC 3aJIaHUi, UMEIONUX XapaKTEP «MBICICHHOTO




AKCIIEPUMEHTa», KOTOpPbIEe TPEOYIOT OT OOYYalOIIUXCsl MPUMEHEHUS 3HAHWI B
HOBOM KOHTEKCTE WJIM JUISl PELICHHS] HECTaHAAPTHBIX 3a/a4;

- BBIIIOJIHEHUE MPpaAKMUYecKux pabom, TO3BOJISIIONIUX OLIEHUBATh YMEHUS
paboThl C XMMHUYECKMMH BEIIECTBAMU U JAOOPATOPHBIM O00OPYJIOBAaHUEM,
MPUMEHECHUE TEOPETUYECKNX 3HAHUM Ha MPAKTHUKE.

TemaTnueckoe OLIEHMBAHUE MNPEAMETHBIX pE3yJbTaTOB 10 XHWMHUHU
HaIpaBJICHO HA KOMIUIEKCHYIO OIIEHKY 3HaHUW M YMEHUH 00ydYaromuxcs mocie
3aBEpIICHUS U3YUYCHUS OTPEICIICHHON TeMbI WX pa3jielia ydeOHOM mporpaMMBl.
OHO mMOMOraeT OmpeAeauTh YPOBEHb YCBOEHHUS Marepuaja M TOTOBHOCTH
oOydaromuxcss K  JaJbHEWIIeMy  M3yYeHHUIO  TMpeaMeTa, a  TaKxKe
CKOPPEKTHPOBAaTh 00pa3oBaTEIbHBIM MPOLECC Uil JOCTHIXKEHUS JIydIIuX
pE3yIbTATOB.

OueHuBaHHe YCTHHIX OTBETOB

OTMeTKa «5) CTaBUTCS MPHU yCIIOBUU, €CITH 00YUYaIOIIUNACS

— JAaeT TMOJHBIA AapryMEHTUPOBAaHHBIM  OTBET, W3JI0KECHHBIA B
ONPENEIICHHON JIOTUYECKOMN NOCIIEI0BATENBHOCTH;

— JEMOHCTPUPYET NOHUMAHUE CYIIHOCTH COOTBETCTBYIOIIUX XUMHYECKHUX
MOHATUM, 3aKOHOB U TEOPUH, UCIIOJIb3YET UX BO B3aUMOCBSI3U JJII OOBSICHEHUS
paccMaTpUBaEMBbIX SABJICHUN M CBOMCTB U3y4a€MbIX BEIIECTB;

— YCHOENIHO pealu3yeT MOJIyYCHHBIE paHEe 3HAHUS [JI TOCTPOECHUS
BBIBOJIOB U 000OIIEHUN.

OTMeTKa «4)» CTaBUTCS NP YCIOBUH, €CITH 00YUYaIOIIUNACS:

— JaeT OTBET, JOMYCKAIIIUN HEKOTOPhIE HETOYHOCTH B TOJKOBAHUU
CYIIHOCTH ()aKTOB U SBIICHUMN, O KOTOPBIX UET PEUb;

— CaMOCTOSITENIHO YCTPAHSET UMEIOIIUECA B OTBETE HETOUHOCTH.

OTMeTKa «3)» CTaBUTCS MPHU yCIIOBUH, €CITH 00YUYaIOIIANCS

— JTa€T OTBET, KOTOPBIN MO COACPIKAHUIO B OOJBINCH YaCTH YOBJIETBOPSET
TpeOOBaHUSIM K OTBETy Ha OTMETKY «4», HO JIOMyCKaeT OIUOKH TpHu
MCIIOJB30BaHUU TEOPETUYECKOTO U (PaKTOJOTMYECKOT0 MaTepHaa;

— HE JIEMOHCTPUPYET YMEHUS MO YCTAHOBJIEHUIO CBS3U MEXKIY U3YYEHHBIM
paHEe U HOBBIM TEOPETUUECKUM MATEPUAIIOM;

— 3aTPYAHSAETCS B TOCTPOCHUH BBIBOJOB U 0000IECHUI;

— JIOMYIIIEHHBIE OITMOKU UCTIPABIISIET C TTIOMOIIBIO YUUTES.

OTMeTKa «2)» CTaBUTCA MPU YCIOBUH, €CIIH 00YUaOIIUNACS:

— JIa€T HEBEPHBIN OTBET;

— TIOKa3bIBa€T OTCYTCTBHE 3HAHHM COOTBETCTBYIOLIMX MOHITUH U
3aKOHOMEPHOCTEN;

— HEBEPHO IMPUMEHSET W3YYECHHBIC IIOHSTHSA, 3aKOHbl W TEOPUU IS
O0OBSICHEHHS PACCMATPUBAEMBIX SIBJICHUA W CBOWCTB M3yYaeMbIX BEIICCTB;

—  3aTpPyIHSIETCS. B  HUCIPABJICHUU  JONYIIEHHBIX  OLIMOOK  Kak
CaMOCTOSITENIbHO, TAK U C MIOMOILBIO YUYUTEIIS.

OueHnBaHue MUCHbMEHHBIX padoT

XHMHYECKHH TUKTAHT



XVMHYECKUI JHUKTAHT COCTOMT M3 IEPEYHs BOIPOCOB, IPOBEPSIOIIMX
3HaHWS Ha PENpOAYKTHMBHOM YpOBHE, TpeOyOMMX OBICTPhIX M KpPaTKUX
OTBETOB.

OTMeTKa «5» CTaBUTCA MpPU YCIOBUHM, €CIH OOYYAIOIIMICS BEpPHO
3anuchiBaeT ot 95 1o 100% oTBeTOB;

OTMeTKa «4» CTaBUTCA MpPU YCIOBUHM, €CIM OOYYAIOUIMIICS BEpPHO
3anuchiBacT oT 80 10 94% OTBETOB;

oTMeTKa «3» CTaBUTCA MpPU YCIOBUM, €CIM OOYYAIOIIMICS BEpPHO
3anmuchiBacT ot 60 1o 79% OTBETOB;

OTMeTKa «2» CTaBUTCS MpPHU YCJIOBHH, €CIM OOYYArOUIUIICS 3alUCHIBACT
meHee 60% OoTBETOB.

TectupoBanne. KparkoBpeMeHHasi npoBepo4YHasi padora.
TemaTuyeckasi KOHTpPoJIbHas padoTa

OTMeTKa «5» CTaBUTCS IMPHU yCIOBHUH, eclii oOyuaromuiica Habpan ot 90
10 100% ot oO1iero yucia 0amios;

OTMeTKa «4» CTaBUTCS IMPHU YCIOBUH, €ciii oOywaromuiica HaOpan ot 70
10 89% ot o011ero unciia 0ajioB;

oTMeTKa «3» CTaBUTCS IMPHU YCIOBHUH, €ciii oOywaromuiica HaOpan ot 50
10 69% ot obmiero yucia 0amIoB;

OTMeETKA «2)» CTaBUTCS MPHU yCIOBUHU, €CIU O0ydaroluiics Habpan MeHee
50% ot obuiero yncna 6aIoB.

OueHnnBaHue pelieHUs] pacYeTHBIX 3a/1a4

OOBEKTOM OlLIEHUBAHUS PELLIEHUS PACUETHBIX 3a/1a4 SIBIISIFOTCSI:

1) mpeaMeTHBIM pe3yiabTarT — COOPMHUPOBAHHOCTH YMEHUSI MPOBOIUTH
pacyeThl 0 YPaBHEHUIO XUMUYECKON PEeaKInu;

2) MeTanpeIMeTHbIE pe3yJbTaThl — CPOPMUPOBAHHOCTh YMEHUN CTPOUTH
JIOTHYECKHE pPACCYXJIEHHUS, CAMOCTOATEIbHO BBIOMpATh CIOCOO pelIeHus
y4eOHOM 3a1auH.

Jlornyeckue A€MCTBUSA, KOTOPBIE SBISIIOTCS HEOOXOAMMBIMU ISl pELICHUS
pacYEeTHOM XUMHUUYECKOU 3aa4U 10 YPABHEHUIO XUMUYECKOU pEAKLIUU:

1) cocraBineHre ypaBHEHHs] XUMUYECKON peakluu, O KOTOPO UAET peub B
YCIIOBUU 3a]1a4u;

2) OTIpeJIeIICHHE COOTHOIICHUS KOJIMYECTBa BEIIECTB —
IPOIMOPLIMOHATBEHON 3aBUCUMOCTH, KOTOPAsl YCTAHABIIMBAETCSI B COOTBETCTBHUHU C
Kod(dpuIeHTaMu B ypaBHEHUH PEAKIINH;

3) HAXOXKJECHUE UCKOMOM (PU3MUECKON BETMYUHBI.

Kaxxmoe nmorumueckoe aeiicTBrue oneHMBaeTcs B 1 6ai, cymMmapHbIi 6aint 3a
BEpHOE pelleHue 3a1auu — 3 Oana.

K kpurepusiM oneHHMBaHUS pENIEHUsS pPACYETHOM XMMHUYECKOW 3aJadu
OTHOCATCA CIAEAYIOIIHNE TOKA3ATENN MBICIUTEIBHON JEATEIbHOCTH:

1) moHMMaHre XMMUYECKOM CYIIHOCTH Ipoliecca (COCTAaBIECHUE YpPaBHEHUS
XUMUYECKOUN pPEeaKInum);



2) yYCTaHOBJIEHHE MPOMNOPIUOHAIBHON 3aBUCUMOCTH (COOTHOLIEHUS)

MCXKAY KOJIMYCCTBOM BCIICCTBA YHACTHHUKOB IIPOLOCCCAa BO B3AUMOCBA3H;

3) NpUMEHEHHE COOTBETCTBYIOIIMX CIIOCOOOB BBIYMCIEHUS 3aJaHHOU

(bU3MYECKOM BETUYHUHBI.
[Ipumensiercs
XUMHYECKUX 3a7au:

IIO3JIEMCHTHOC

OLICHUBAHHC

BEPHO 3alHUCaHbl TPU dJIEMEHTa OTBeTa — 3 Oaia;
BEPHO 3allMCaHbl IBa AJIEMEHTa OTBeTa — 2 Oasia;
BEPHO 3alKCcaH OAMH 3JIEMEHT oTBeTa — | Ga;

BCE JIEMEHTHI OTBETA 3aMKCaHbl HeBepHO — () 6aIOB.
OuneHka NPaKTHYECKOi padoThI

pelIeHus

pacUETHBIX

Konumponupyemvie pezynivmamol 8b1nOAHACMbIX OCUCMBUL, UX OYEHUBAHUE
3HaHueBbIl KOMIIOHEHT |  Or1ieHka JlesTeIbHOCTHBIN Orenka
(6ambl) KOMIIOHEHT (6ambl)
1) 3nanue 1) Cobnronenue npaBuil 1
1a00paTOPHBIX 1 0e3onacHoi paboThI
CIIOCOOOB TIOJTyYCHHUS IIPY BBIMIOJTHEHUHT
KOHKPETHBIX BEIIECTB; XUMHUYECKUX OIBITOB
3HaHUEe (PU3NUECKUX U
XUMHUYECKUX CBOMCTB
BEIIECTB, KOTOPHIE
CJIEIyeT YYUTHIBATh
pu BeIOOpE
HE0OXOIMMOTO
croco0a ux coOMpanHusi
2) 3nanue GU3NYECKUX 1 2) CobunrofieHue mpaBuil
Y XHUMHUYECKUX CBOWCTB paboTHI C 1
BEIIIECTB, KOTOPHIE 1a60paTOPHBIM
CJIETyEeT YYUTHIBATh 00opyI0BaHUEM TIPH
IIpH BBIOOpE MOHTa)Ke MPUOOPOB
HEO00XO0IUMOT0
crocoba ux coonpanus
(MeTomamu
BBITECHEHUS BO3/lyXa U
BOJIbI) U JJISt
JI0Ka3aTeIhCTBA
HaJIMYHSI TIOJTyYEHHBIX
BEIIECTB
3) 3naHue ycnoBui 1 3) I'pamoTHOE 1

MIPOTEKAHUS
XUMHUYECKUX
IPOLIECCOB,
MCIOJIb3YEeMbIX JIJIsI

oOecrieueHue yciaoBui
IS TIPOBEICHUS
XUMHYECKUX MPOIIECCOB
(HarpeBaHue




MOJIyYCHUS U
HUCCIIEI0OBAHNS CBOUCTB
3aJIaHHBIX BENIECTB

PEaKIMOHHON CMECH;

U3MEIbYEHUE TBEPIbIX
BEIIECTB; PACTBOPECHUE
BEIIICCTB B BOJIC U T. JI.)

4) Ucnonp30BaHue 4) Ocy1iecTBiIeHUE 1
XUMHUYECKON HaOJIIOIEHUH 32 XOI0M
CHUMBOJIUKH JJISI mporiecca,

cocTaBjeHus GopmMyJ (buKCcHUpOBaHUE U

BEILIECTB ¥ YpPaBHEHUH OMHMCaHUE ero

OCYIIIECTBIISIEMBIX pPE3yIbTAaTOB

XUMUYECKUX PEAKIIUI

5) ®opmynupoBaHue 5) CocraBiieHue oTyeTa 1

BBIBOJIOB U 0000IIIeHNUH
o pe3ysbTaTaM
MPOBEJICHHBIX
HUCCIIeI0BaHUH

0 MpojieIaHHOM padboTe

MaxkcuMaIbHbIIH UTOTOBBIN Oamr: 10

OTMeTKA 110 IIITHOAIIFHOM IIIKAJIE:

«5» — 9-10 6anno0B
«4» — 7—8 OaoB
«3» — 5-6 OamoB

«2» — MeHee 5 6aiIoB

OuneHuBaHUE TPOEKTHOM UM HMCCIEI0BATEIbCKOM IeATEeJbHOCTH
ocymiecTBisiercss  coriacHo  [lojmokeHuo 0  TOPOEKTHOW W yueOHo-
UCCJIEIOBATEILCKON JledaTesibHOCTH oOy4daronuxcs MAOY  «MHXeHepHBIi
manent HI'TY».

3ananus B popmare EI'D

BrinonneHnue Takux 3agaHnuil oneHuBaercs rno nHopmarusam OUIIN.
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