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25. Pabouast mporpaMma 1o yueOHOMY MpeaMeTy «XuMus» (0a30BbIil yPOBEHB ).

25.1. Pabouas mporpamma 1o ydeOHOMY npeaMeTry «Xumus» (0a30Bblid YPOBEHB) (MpeaMeTHas
o01acth «EcTecTBeHHO-HAYYHBIC MPEAMETHI») (J1aiee COOTBETCTBEHHO — MPOTPAMMA 110 XUMHUH, XHMHSI )
BKJIIOYAET IMOSICHUTENIBHYIO 3aIHCKY, COJIEpKaHHE OOYYeHHSs, IUIAHUPYEMbIE pPe3yJIbTaThl OCBOCHUS
MPOrPaMMBI 110 XHUMHHU.

25.2. llosicHutenpHas 3amMcka OTpakaeT oOluMe Lend M 337auyd  HU3Y4YeHMs] XHUMMUH,
XapaKTePUCTHKY IICUXOJIOTMUYECKUX MPEANOCHUIOK K €€ N3y4eHUI0 00y4aloIUMUCs, MECTO B CTPYKTYpe
yueOHOro IUIaHa, a TAKKE MOJIX0Abl K 0TO0OpY COAEpKaHus, K ONpeAeNICHUIO ITITAHUPYEMbIX PE3yIbTaTOB
U K CTPYKTYpE€ TEMaTHUECKOr0 TUIAaHUPOBAHHUS.

25.3. Conepxanue 00y4eHHs pacKphIBaeT COepKATEeIbHbIC TUHIUH, KOTOPbIE MpeIaraloTcs AJis
00513aTeIbHOTO U3YYEHHSI B KaXK/I0M KJIacCe Ha YPOBHE CpPeIHET0 0011ero oopa3zoBaHusl.

25.4. IInanupyemble pe3yabTaTbl OCBOECHHS MPOTrpamMMbl [0 XMMHMU BKJIIOYAIOT JIMYHOCTHBIE,
MeTaIpeMETHBIE Pe3yIbTaThl 32 BECh IEPHO]T 00YUEHHUSI Ha YPOBHE CpeHEro o0I1ero oopasoBanus, a
TaK)Xe IPEeIMETHbIE JOCTHKEHUSI 00Y4aroIIerocs 3a KakAplii roJy 00yueHusl.

25.5. IlosicHuTenpHas 3anuCKa.

25.5.1. Ilporpamma 1o XMMHH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
TpeOoBaHUI K pe3yapTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMBbl CPEIHEro OOIIEero
obpazoBanus, npenactaBieHHbix B ®I'OC COO, ¢ yuérom Konmenuuu mnpernonaBaHus y4eOHOTO
npeaMeTa «XUMHUsD» U OCHOBHBIX MOJIOKEHUN paboueil mporpaMMbl BOCITUTAHHUSL.

25.5.2. OcHOBY TOAXOIOB K pa3pabOTKe MporpaMMbl MO XHUMHUHU, K ONpEIeTeHUI0 oOmei
cTpaTerud OOYYeHUs, BOCHUTAHUS W Pa3BUTUSl OOYYAIOIIUXCS CPEICTBAMU Y4eOHOTO mMpenMeTa
«Xumusa» st 10—11 knaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHLENTyajdbHble nojoxkeHuss ®I'OC
COO 0 B3auM000OYCIIOBIIEHHOCTH IIEJICH, COZePIKaHMUs, PE3YIIbTATOB O0YUCHHS 1 TPEOOBAHHIA K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

25.5.3. B cooTBeTCTBHHM C JAHHBIMU MOJOKEHUSIMU Mporpamma 1mo Xxumuu (6a30BbIi YpOBEHb) Ha
YPOBHE CpeAHero o01iero oopa3oBaHus:

yCTaHaBJIMBaeT o00s3aTeibHOE (MHBAapUAHTHOE) TMPEeIMETHOE COJEepXKaHHWe, OIpeNenser
KOJIMYECTBEHHBIE M KAueCTBEHHBIE €ro XapaKTepUCTUKU Ha KaKJIOM JTale HU3y4eHus MpeaMmeTa,
MpelycMaTpuBaeT NMPUHIUIBI CTPYKTYPUPOBAHUS COAEpPNAHUS U PACIpENeleHHs] ero Mo Kiaccam,
OCHOBHBIM pa3jiejiaM U TeMaM Kypca;

na€r pacrpeneneHue y4eOHbIX 4acoB MO TEMAaTUYECKUM pa3jieiaM, PEKOMEH]YeT MPUMEPHYIO
MOCJIeIOBATENbHOCTh ~ M3YYEHHUS OTHENbHBIX TE€M Kypca ¢ Y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSA3€H, JOIMKH y4eOHOIo Mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00ydaromuxcs
10-11 kmnaccos;

Ta€T METOAMYECKYI0O MHTEpIIpEeTalfio Iiefiell M3y4YeHus MpeaMeTa Ha YpPOBHE COBPEMEHHBIX
MPUOPUTETOB B CHUCTEME CpelHero obmero oOpa3oBaHMs, COJEP)KATEIbHOW XapaKTepUCTUKU
IUIAaHUPYEMBIX PE3yJbTaTOB OCBOEHMSI OCHOBHOM 0Opa30BaTENbHOM MPOrpaMMbl CPEAHEr0 OOIEero
oOpa3oBaHMsl  (JINYHOCTHBIX, METANpEAMETHbIX, MPEAMETHbIX), OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIbHON JIEATEIbHOCTH OOydaroIllerocs Mo OCBOCHHIO cojepkaHus mnpenmera. [lo Bcem
Ha3BaHHBIM TMO3UIIMSIM B IIPOTPaMMeE 10 XUMHUHU COOJTIOICHA TIPEEMCTBEHHOCTH ¢ pabodeit mporpammoit
OCHOBHOT'O 00111er0 00pa3oBaHus 0 XUMUU (U1 8—9 Ki1accoB, 0a30BBIN YPOBEHB).

25.5.4. IlporpaMMa Mo XUMHUH SBIISICTCSI OPUEHTUPOM JIJISI COCTABICHUS PabOYUX MPOTPAMM.

25.5.5. Xumnuyeckoe  oOpa3oBaHME, I[OJydaeéMO€  BBINYCKHHUKAMH  IIKOJBI,  SIBJISETCA
HEOTHEMJIEMOH YacTbl0 MX OOpPa30BAHHOCTH M CIYXHT 3aBEpIIAIOLIMM OSTaroM pealu3alud Ha



COOTBETCTBYIOLIEM 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MpPHUCYIIUX ILEJOCTHOM cucreMe
XUMHAYECKOro oOpa3oBaHus. KioyeBble IEHHOCTH KacaloTCsl TO3HAHUS 3aKOHOB IPHUPOHI,
(bopMHpOBaHKS MUPOBO33PEHUS U OOIIEH KYIbTYpPhI YEIOBEKA, a TAKKE SKOJIOTUYECKH 000CHOBAaHHOTO
OTHOIICHHUS K CBOEMY 3/I0pOBBIO M NPUPOAHOH cpene. Peammsyercs xummueckoe oOpa3oBaHHe
oOyJaromuxcsi Ha YpoBHE CpellHero oomiero oopa3oBaHus CpeCTBAMHU yU4EeOHOTO MpeaMeTa «XuMHUs,
COJIEp>KaHUE U TOCTPOEHHE KOTOPOTO OIIPEeNIEHbI B IPOrpaMMe [0 XUMHUH € YUETOM CelU(DUKU HAyKH
XMMHUH, €€ 3HaYeHUs B MO3HAHWU IPUPOABI M B MAaTEpUAIbHOM JKU3HU OOILECTBA, a TAKKE C y4ETOM
o0IIKX 1IeJIeH ¥ MPUHIIMIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMbI CPEHErO 00LIEero
oOpazoBanus B Poccuiickoii @eaepanmm.

[Ipu ¢opmupoBaHUU cOAEpXKAHHUS MpeaMeTa «XUMHS» YYTEHBI CICAYIONIME TOJO0XKEHUS O
cneun(rke ¥ 3HAYCHUH HAYKW XUMUH.

XUMHS Kak 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAYK UIPAET 0COOYIO POJIb B CO3/1aHUU HOBOM 0a3bl
MaTepHabHOU KYJIbTYpPbl, BHOCUT CBOM BKJIa/l B (POPMHPOBAHNE PAIIMOHAILHOTO HAYYHOT'O MBIIIIJICHUS,
B CO3J/IaHUE LIEJOCTHOI'O MPEICTaBIECHUS 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE PUPOJIbl U YETOBEKa,
KOTOpoe (OpMHUPYETCsl B XUMHUH Ha OCHOBE MIOHMMAHUS BELLIECTBEHHOI'O COCTAaBA OKPY KAIOIIEro MUpa,
OCO3HAHMS B3aMMOCBSI3U MEXIY CTPOCHMEM BEILIECTB, UX CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU
IIPUMEHEHHS.

CoBpeMeHHas XMMHs KaKk HayKa CO3MJaTrelbHasl, HayKa BBICOKMX TEXHOJIOIMM HampaBlieHa Ha
pelieHre riao0anbHbIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS UEIOBEUECTBA — CHIPHEBOM, YIHEPreTUUECKO,
MUIIEBOM, SKOJIOTUYECKON 0€30IacHOCTH W OXpaHBbI 370POBBS. TE€CHO B3aMMOACUCTBYS C IPYTUMHU
€CTECTBEHHBIMH HayKaMH, XUMHUsS CTajla HEOTHEMJIEMOM YaCThbIO MHPOBOW KYJIbTYphl, HEOOXOIUMBIM
YCJIOBHEM YCHEIIHOrO TPYyJ1a U XKU3HU KaXKJ0r0 4JeHa O0IIecTBa.

25.5.6. B cootBeTcTBUM C OOUIMMHM LEISIMH M NPUHLMIAMHM CPEIHEro o0Iuero odpa3zoBaHus
cogepkanue mnpenmera «Xumus» (10-11 kiaccel, 6a30BbII ypOBEHb H3yuY€HHs]) OPHUEHTHUPOBAHO
IIPEUMYILIECTBEHHO Ha OOIIEKYJbTYpHYIO MOJIrOTOBKY OOy4aroIuxcs, HEOOXOAUMYIO UM MJs
BbIpAaOOTKHM MMPOBO33PEHUECKUX OPHUEHTHPOB, YCIEIIHOTO BKIIOUEHHS B JKU3Hb COLIMYMAa,
MIPOJOJKEHHSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

25.5.7. CocraBnsonuMu  nipeiMera «XuUMUS» SBISAIOTCA 0a30Bble Kypchl — «Opranuyeckas
xumusi» U «OOmas U HeopraHUyeckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUS KOTOPBIX
SIBJIIIOTCSI OCHOBBI 0230BOI HAYKH: CCTEMA 3HAHUM 110 HEOPraHNYECKON XUMUH (C BKIIOUEHUEM 3HaHUH
u3 o0IIel XUMHM) U OpraHndeckoil xumuu. GopMUpoBaHHE AAHHOW CHUCTEMbl 3HAHUM MPU H3YyYEHUU
npeaMera 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHHUS BCEI'0 MHOT000Opa3usl BELIECTB Ha OCHOBE OOLINX
MIOHATUM, 3aKOHOB U TEOPUI XUMHH.

25.5.8. CtpykTypa conepkaHust KypcoB — «Opranudeckas XuMusi» u «O0111as 1 HeopraHudeckas
XUMUS» c(hopMHpOBaHa B IPOrpaMMe M0 XMMUU Ha OCHOBE CHUCTEMHOTO MOX0/a K U3Y4EHHIO y4eOHOT0
MaTepuaiga M 0O0yCJIOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHMM Ha OMNPEeNIEHHBIX
TEOPETUYECKUX YpPOBHSX. B Kypce opraHnyeckoil XMMHM BEILECTBa pacCMaTpUBAIOTCA Ha YPOBHE
KJIACCMYECKON TEOPHH CTPOEHUSI OPTraHUYECKUX COETMHEHUH, a TAK)Ke Ha YPOBHE CTEPEOXUMUUYECKUX U
AJIEKTPOHHBIX IMPEICTABICHUA O CTpoeHHU BemecTB. CBeqeHHs 00 M3yyaeMbIX B Kypce BELIeCTBaX
Jal0TCS B Pa3BUTUU — OT YTJIEBOAOPOIOB JI0 CIOKHBIX OMOJIOIMYECKH aKTUBHBIX COoeMHEHMH. B kypce
OpPraHMYeCKOM XWMHUHM TOJYy4aloT pa3BUTHE C(OPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIETo
o0pa3oBaHMs IEPBOHAYAIIbHBIE ITPEJICTABICHHS O XUMHUYECKOH CBSI3M, KJIaCcCU(UKALMOHHBIX TPU3HAKAX
BELIECTB, 3aBUCMOCTU CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMHUECKOHN peaKIInu.

25.5.9. B npenmere «Xumus» 0a30BOro YpOBHSI paccMaTpUBAETCs H3YUYEHHBIH Ha YpOBHE
OCHOBHOT0 00111eT0 00pa30BaHMsI TEOPETUUECKUN MaTepual U (PaKTOJIOrMUYECKHE CBEJIEHNUS O BEIIeCTBaxX
U XUMUYecKol peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0111asi 1 HeopraHuueckas XUMHUsD 00yqaromuMes



MIPEIOCTABIIAETCS BOZMOKHOCTh OCO3HATH 3HAYEHUE MEPUOIUYECKOT0 3aKOHA C O0IIETEOPETUYECKUX U
METOAOJIOTMYECKHUX MO3UIIHH, TTy0Xe MOHATh UCTOPHUECKOE U3MEHEHUE (DYHKIMNA 3TOro 3aKOHA — OT
o0o01maromiei 10 0ObSICHAIONICH U TPOTHO3UPYIOLICH.

25.5.10. Enunas cuctema 3HaHUN O BaKHEHIINX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
NPUMEHEHHH, a TaKKe€ O XMMHUYECKHX PEaKIHsIX, MX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKAHUS
nomnonnsercsa B Kypcax 10 u 11 kmaccoB aneMeHTaMH COAEpKaHUS, UMEIOUTMMH KYJIbTYPOJIOTHYECKUN
U TMPUKIAAHON XapakTep. DTH 3HaHHS CIIOCOOCTBYIOT MOHMMAHMUIO B3aUMOCBSI3U XMMHUU C APYTUMU
HayKaMH, pacKpbIiBaloT €€ pojib B IO3HABATEIBbHOM W MPAKTUYECKOH [EATEIBHOCTH 4YEJIOBEKa,
CHOCOOCTBYIOT BOCIUTAHUIO YBAaXXEHHS K IPOIECCY TBOPUECTBA B O0JACTH TEOPHH M MPAKTHUYECKHUX
NPUIIOKECHUH XUMHH, IMOMOTAIOT BBIMTYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO
3HAYMMBIX MPOoOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUIECKH OCMBICIMBATH MH()OPMAIUIO U TIPUMEHAThH
e€ JUIs TIONIOJTHeHU S 3HAHHH, PEIICHUS! MHTEIICKTYaIbHBIX U AKCIIEPUMEHTAIBHBIX HCCIIE0BATEIbCKUX
3agad. ConepkaHue yuyeOHOTO mpeaMeTra «XUMUs» JaHHOTO YPOBHS M3yYCHHsS OPUEHTHPOBAHO HA
dbopMupoBaHHEe Yy 00Yy4arOIIUXCSI MUPOBO33PEHYECKOM OCHOBBI JIJIsl MOHMMaHUs (PriIocopCcKux HjeH,
TaKMX KakK: MaTepUalbHOE €JUHCTBO HEOPTaHWYECKOTO M OPraHU4YeCKOro MHUpa, 00YCIOBIECHHOCTH
CBOMCTB BEIIECTB KX COCTAaBOM U CTPOEHHUEM, TI03HABAEMOCTh MPHUPOJHBIX SBICHUN MYyTEM
OKCIIEPUMEHTa M peUIeHHs] NPOTHUBOPEUYM MEXIy HOBBIMH (aKTaMH H TEOPETUYECKUMU
MPENOChIIKAMH, OCO3HAHHME POJIM XMMHUHM B PEIICHHH YKOJOTHUYECKUX MpoOJeM, a Takxke MpodiiemM
cOepex)eHHsI SHEPTETUIECKUX PECYPCOB, CHIPhS, CO3AaHUsI HOBBIX TEXHOJIOTHIA U MaTEPUAIIOB.

25.5.11. B nnane pemieHusi 3adad BOCIHUTAHHS, PA3BUTUS M COIHAIM3AIMU OO0YYaIOIIUXCS
MPUHATHIE MTPOrPAMMOI MO0 XUMHH TOAXOJBI K ONPENEICHUIO COACPKaHMUs M MOCTPOCHHS TpeaMeTa
IpelycMaTpuBaloT (pOpMHUpPOBAHUE y 00YYAIOIIMXCS YHUBEPCAIbHBIX y4EOHBIX ACMCTBUIA, UMEIOIINX
06a3oBoe 3HAYEHHE JI1 PA3TMUHBIX BUAOB ACSITENBHOCTH: PEIICHUs NpoOiieM, MOUCKA, aHaIu3a U
00paboTku  WHGOpMANMKM, HEOOXOAUMBIX I NPUOOPETEHUS  OMbITa MPAKTUYCCKOH H
HCCIIeIOBATENLCKOM IeATeIbHOCTH, 3aHUMAIOIIECH BaKHOE MECTO B MO3HAHUU XUMUHU.

25.5.12. B npakTuke npenojiaBaHus XUMHUH KaKk Ha YpOBHE OCHOBHOTO OOIIIero oOpa3oBaHUs TaK
¥ Ha YpPOBHE CpEJHEro oOIIero oOpa3oBaHMs, NPH ONPENCICHUU COJIEPKATEIHHON XapaKTEPUCTHKH
Hesiel U3ydeHus MpeMeTa HarpaBIeHHEM NEPBOCTEIIEHHONW 3HAYMMOCTH TPAIWIMOHHO MPH3HAETCS
(dbopMHIpOBaHKE OCHOB XUMHUYECKON HayKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUIECKOM
JESITeTHbHOCTH YEIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOH KyIbTYphl. C METOINYECKON TOYKU
3peHMsI TAKOM MOJIXO/1 K ONPENIEeICHUIO 1ieNiell H3y4YeHus MpeMeTa SBIsSETCs BIIOJIHE ONPaBJIaHHBIM.

25.5.13. 'maBHBIMU LEIAMH M3Y4EHHUs TMpeaMeTa «XUMHs» Ha YPOBHE CpEJHEero oOIero
o0pa3oBaHMs Ha 6a30BOM YPOBHE SIBJISIFOTCS:

(dbopMHpOBaHHE CHCTEMBbl XMMUYECKUX 3HAHMUN Kak BaKHEHIIEH COCTABIIAIOLIEH eCTeCTBEHHO-
HAYYHOH KapTHHBI MHPA, B OCHOBE KOTOPOM JISKAT KIFOUEBBIE TIOHATHS, (PyHTaMEHTAIbHbIE 3aKOHBI U
TEOPUH XUMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHUE M IMOHMMAaHUE CYIIHOCTH JOCTYITHBIX 0000IIeHUI
MHUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBIICHUS;

dbopMHpOBaHWE W paA3BUTHE TMPEACTABICHUH O HAYYHBIX METOAAX TIO3HAHHS BEIIECTB W
XUMHUYECKHUX peaKIfii, HeOOXOJUMBIX JIJIsl IPUOOPETEHUs] YMEHU OPUEHTHPOBATHCS B MUPE BEILIECTB U
XUMUYECKHX SIBICHUH, UMEIOIIUX MECTO B MIPUPOJIE, B IPAKTUYECKON U MMOBCEHEBHOM KU3HU;

pa3BUTHE YMEHUH M CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaOMIOJEHUEM U OOBSICHEHHEM
XMUMHUYECKOT0 3KCIIEPUMEHTA, COOIII0/IEHIEM IPaBUi 0€30MacHOro 00paIeHHUs C BeL[eCTBaMHU.

25.5.14. ConeprxarenpHas XapaKTepUCTHKA LEIEeN U 3a/1a4 U3y4EHUs IIPeIMeTa B IporpaMMe 1o
XMMHW YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMH B CHCTEME CPEIHETO
obmero o6pazoBanus. CeroaHs B MpernolaBaHNN XUMHUHU B OOJBIICH CTETIEHH OTAAETCS PEANOYTCHIE
MPAaKTUYECKOH KOMIIOHEHTE COJEpKaHMsI O0yYCHHs, OPUEHTUPOBAHHON HA TMOJTOTOBKY BBITYCKHUKA



ororeo0pa3oBaTeIbHON OpraHW3allid, BIIAJACIONIETO HE HA0OpOM 3HaHWH, a (YHKIMOHAJILHOMN
IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U YMEHHMSIMH aKTUBHOT'O TOJTYYEHUS 3HAHUN M MPUMEHEHUS UX B
peaJIbHOM JKU3HM JUIsl pELICHUs TPAKTUUYECKHX 3ajau.

25.5.15.B »2TOoil CBA3M IpU U3YYEHUU TMpeAMeTa «XUMHUS» JOMUHHUPYIOLIEE 3HaueHUe
NpUOOPETAIOT TaKKUE LENU U 3a/1a41, KaK:

ajanTanus oOydyaroIIMXCsl K YCJIOBUSM JAMHAMHYHO pa3BUBAIOLIErocs MHUpa, (pOPMHpPOBAHUE
UHTEJUIEKTYaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHUIO, COTPYJHHYECTBY,
CaMOCTOSITEJIbHOMY IPUHATHIO T'PAaMOTHBIX pEIIEHUH B KOHKPETHBIX MKHM3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX C BEILIECTBAMU U MX IIPUMEHEHUEM;

(dopmupoBaHre y 00y4arOMUXCS KIIOUEBBIX HABBIKOB (KIFOYEBBIX KOMIETECHIUH), MMEIOIINX
YHHUBEPCAJIbHOE 3HAYCHUE ISl Pa3IMYHBIX BUJIOB JACATEIBHOCTU: PEIICHHS MPOOIeM, IOUCKa, aHATTN3a
u 00paboTku nH(OpMAIH, HEOOXOAUMBIX JJISt IPUOOPETEHUS OIBITA ESTEITLHOCTH, KOTOpAs 3aHUMAET
Ba)XHOE MECTO B MO3HAHWUHU XMMHH, a TAKXKE JUI1 OLUEHKH C MO3UIMHA 3KOJIOrMYecKor 0e30macHOCTH
XapakTepa BIMSHUS BEIECTB U XUMUYECKUX ITPOLIECCOB Ha OPraHU3M Y€JIO0BEKA U MPUPOIHYIO CPELY;

pa3BUTHE II03HABATEIIbHBIX WHTEPECOB, HHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEH
o0yyaroImuxcs: CHocOOHOCTH CAMOCTOSITEILHO IPUOOPETaTh HOBBIE 3HAHUS [10 XUMHU B COOTBETCTBUU
C KM3HEHHBIMU MOTPEOHOCTSMHU, HCIOJIB30BATH COBPEMEHHbIE MH(POPMALMOHHbIE TEXHOJOIMH JUIS
MOKCKA U aHAIM3a y4eOHOH U HAYYHO-TIONYJISIPHOW HHPOPMALIUN XUMHUYECKOTO CO/IePIKaHMS;

(dbopMHUpOBaHHE M PaA3BUTHE y OOYYAIOIIMXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBIIUICHUS,
HaOII0AaTeNbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, TIPU
IUTAHUPOBAHUM U IPOBEJEHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE Y O0y4aromuxcsl YOSk AEHHOCTH B I'yMaHUCTUYECKOM HArpaBIEHHOCTH XUMHH, €€
BaXHOH POJIM B PELICHUH INI00ATbHBIX MPOOIEM pallMOHAIBHOTO MPUPOAOIOIb30BAHNUS, TOTIOTHEHUS
SHEPreTUUYECKUX PEeCypcoB U COXpPAHEHHs HPUPOAHOIO PaBHOBECUS, OCO3HAHUSA HEOOXOAUMOCTH
Oepe’KHOro OTHOUIEHHUS K IPUPOJIE U CBOEMY 3/10POBBIO, & TAKXKE IPUOOPETEHUS ONbITa UCIIOIb30BAHUS
MOJTyYEHHBIX 3HAHWH Ul OPUHATHS IPaMOTHBIX pEIIEHUI B CUTYalUsX, CBSI3aHHBIX C XUMHUYECKUMHU
SIBIICHUSIMU.

25.5.16. lenu u 3agaun u3ydeHUs npeaMera «XUMHs MOIYYUIU MOAPOOHYI0 METOJINYECKYIO
uHTeprpeTanuio B pazzaene «llnaHupyemble pe3ynabTaTbl OCBOECHHUS MPOTPAMMBI MO XUMHUH», TaKUM
oOpa3oMm obecrieyeHO YETKOE MpPEACTAaBICHUE O TOM, KAaKHE€ 3HAHUS M YMEHHUS HMEIT MpSIMoe
OTHOIIIEHHE K PeAIN3allui KOHKPETHOM LIEIIH.

25.5.17. B yue6HOM 1U1aHE CpeiHero od1ero oopa3oBaHus npeaMeT «XUMus» 0a30BOro ypOBHS
BXOJIUT B COCTaB NMpeaMeTHOI o6sacTu «EcTecTBeHHO-Hay4YHbIE TPEIMETHI.

OO6ri1ee YKCIIO YacoB T u3ydeHus XxuMun — 68 uacos: B 10 kiacce — 34 vaca (1 uac B Hezeno),
B 11 xmacce — 34 gaca (1 yac B Hezelnto).

25.6. Conepxanue ooydyenus B 10 xmacce.

25.6.1. Opranudeckasi XUMHUsl.

25.6.1.1. TeopeTnueckue OCHOBBI OPraHUYECKON XUMHUH.

IIpenMer opraHndeckoil XUMUHU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B MOJYyYEHUU HOBBIX
BELIECTB U MaTepuasioB. Teopus CTpOEHHUs OpraHuyecKux coequHeHnid A.M. bytinepoBa, €€ 0OCHOBHbIE
nojioxkeHus. CTpyKTypHble (OpMYJbl OpraHMYECKHX BellecTB. I'oMonorus, nzomepusi. XuMHUecKas
CBSI3b B OPraHUYECKUX COEIUHEHUSX — OJJUHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBnenne o kiaccuuKaly OpraHMYecKUX BemlecTB. HoMeHkiaTypa oOpraHMYecKHX
COEMHEHMNH (cucTemMaThueckas) M TpHUBHAJIbHBIE Ha3BaHUS BaXHEMIIUX MpeACTaBUTENEH KiIaccoB
OpPraHMYECKUX BEIIECTB.

DKCrepUMEHTAIbHbIE METO/Abl HM3YYEHHUs BELIECTB M HMX IMPEBPALICHUI: O3HAKOMIIEHHE C



o0pa3llaMu OpraHMYEeCKMX BELIECTB M MaTepuallaMd Ha HMX OCHOBE, MOJEIMPOBAHHE MOJEKYI
OpPraHUYECKUX BEILECTB, HAONIOJCHUE U OMHMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAIICHUIO
OpPTraHUYECKUX BELIECTB IIPU HArpeBaHuM (IUIaBJICHUE, OOYTIIMBAaHUE U TOPEHHE).

25.6.1.2. YraeBoaopoabl.

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psiA. MeTaH U 3TaH — IPOCTEMILNE IIPEACTABUTENN
aJIKAaHOB: (PM3MYECKME U XUMHMUYECKUE CBOMCTBA (peakiuM 3aMEleHHs] M TOPEHUs), HaX0XJEHHE B
IIPUPOJE, NIOJIYYCHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOCHHME, T'OMOJIOTMYECKUH psAl. OTHUIEH M NPONWIEH — MPOCTEHIINe
IPEJCTaBUTENIN AIKEHOB: (U3MYECKMEe M XUMMUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHMUA,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIMMEPHU3aLliK), I0JIyY€HNUE U IIPUMEHEHUE.

Ankanuensl: 6yraguen-1,3 u metundyraauen-1,3: crpoeHue, BaXHEHIINE XUMHUUECKUE CBOMCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUUECKOTO KayuyKa U PE3UHBI.

AJNKHHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTMYECKHH psii. AIIETHIEH — MPOCTEHIIHIA
IIPEJCTaBUTENIb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MUecKHMe M XHMHYECKHE CBOWCTBa (peakuuu
T'MJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALlUU, TOPEHUS ), IOJTyUeHHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (U3MYECKME U XUMHYECKHE CBOMCTBAa (peakuuu
raJJOTeHUPOBAHUS U HUTPOBAHMS), MOJIyYeHHE M MPUMEHEHHE. TOKCUYHOCTh apeHOB. I'eHeTHueckas
CBSI3b MEXY YIJIEBOJOPOAAMHU, IPUHAUICKAIIMMHU K Pa3JIMUYHbIM KJ1accaM.

[TpupoaHbIe HCTOYHHUKH YTIeBOAOPOAOB. [IprponHbIii ra3 u nonyTHbie HeTaHbIE Ta3bl. HedTh 1
e¢ mpoucxoxaenue. CrmocoObl TepepabOTKM He(THU: TeperoHka, KPEeKHHT (TEPMUYECKHUH,
KaTaIUTHIECKUH ), muponu3. [IpomykTel mepepaboTku HeTH, UX IPUMEHEHHUE B TPOMBIIIIICHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

OKCIIEpUMEHTAJIBHBIE METOJAbl HM3YYEHHUs BEIIECTB M MX IPEBPALICHUI: O3HAKOMIIEHHE C
oOpa3liaMu IJIacTMacc, KaydyykoB M pe3uHbl, Koyuiekiuuu «HedTb» u «Yronb», MoJenupoBaHue
MOJIEKYJI YTJIEBOJOPOIOB U T'aJIOT€HONPOU3BOIHBIX, POBEJCHUE NMPAKTUYECKON PaOOTHI: MOTy4YEeHHE
STWJIEHA U U3yYEHHUE €T0 CBOMCTB.

Pacu€tnble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO
BEIIECTBAa WM MPOJIYKTAa peaklUu MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

25.6.1.3. Kucnopoacoaepxaiiyue OpraHn4ecKue COeIUHEHNUS.

IIpenenbHble 0IHOATOMHBIE CIUPTHI. METaHOM U 3TAHOJ: CTPOECHUE, PU3NUECKUE U XUMUYECKHE
CBOWCTBa (peakuuu C aKTUBHBIMH MeETaJUlaMH, TaJOr€HOBOJOPOJaMM, TOpPEHHE), NpPUMEHEHUE.
BonopoaHele cBs3uM MeXIy MOJEKyJIaMU CHUPTOB. JlelicTBHME METaHOJIa W 3TaHOJa Ha OpPraHu3M
YeIJI0OBEKA.

MHoroatoMHble CIMPTHL. DTHICHIVIUKOIb U TJIMIEPUH: CTPOEHUE, (PU3HUecKue U XUMHUYECKUe
CBOMCTBa (B3aMMOJEWUCTBHE CO LIETIOYHBIMH METalllaMU, KaueCTBEHHAsl peaklMsi Ha MHOTOATOMHbIE
cnupthl). JlelicTBrUe Ha OpraHu3M yenoBeka. [[puMeHeHne riuepruHa u STUIICHTTUKOJSL.

®deHo: CTpOCHUE MOJEKYNbI, (pU3MUECKHe U XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (eHoa.
[Tpumenenue peHona.

Anpneruasl. GopManbaeru, aneTaabAerul: CTpoeHue, (pusnyeckue U XMMHUYECKHE CBOMCTBA
(peaxiy OKUCIIEHHS U BOCCTAHOBJICHUS, KAUeCTBEHHBIE PEAKIINN), TOJIyYeHHE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeliebHbIE KapOOHOBbIE KHCIOTH. MypaBbHHasE W YKCYCHasl KHCJIOTHI:
CTpoeHHe, (U3MUecKhe M XUMHUYECKHe CBOMCTBa (CBOICTBa, oOuIMe ISl Kilacca KHUCIOT, peakius
sTepuduKalym), noydeHrue u npuMeHenue. CreapuHoBasi M OJIEMHOBAs KMCIIOTHI KaK MPeICTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. Mbljia KaK COJIM BBICHINX KapOOHOBBIX KHCJIOT, UX MOIOILEE IEHCTBUE.



CrnoxHble 3QUphl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ naponn3 cinoxkHbIX 3¢pupoB. JKupsl.
I'mpponus xupos.. [IpuMenenue xupoB. buosornueckas poib KUPOB.

VYTieBoapl: COCTaB, KJIACCH(HKAIMA YIJIEBOAOB (MOHO-, IU- M moimcaxapuisl). [oko3za —
MPOCTEUIINI MOHOCaXapu/: 0COOEHHOCTH CTPOSHHS MOJIEKYIbI, (U3NUYECKUE U XUMUYECKHE CBOWCTBA
(B3ammopeiictBue ¢ runpokcunom meau(ll), okucinenne ammuadyHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHUE TIIFOKO3bl), HAX0XKJICHHUE B NPUPOJIE, IPUMEHEHHE, ONOJIOTHYECKast POJlb.
dotocunTe3. PpyKTO3a KaK U30MEP IITFOKO3BI.

Kpaxman u wnemmonoza Kak mnpupoasble nonumepbl. CTpoeHue Kpaxmajga U LEJIHJIO3BL.
dusnueckue U XMMUYECKHE CBOMCTBA KpaxMasa (TMIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

DKcIeprMEeHTaIbHBIE METO bl U3YUEHUS BELIECTB M UX MPEBPALICHUN: IPOBEACHNE, HAOII0AeHNE
U ONMCAHME JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUYECTBEHHBIE PEAKIIMU OJHOATOMHBIX
cnupToB (OokucieHue HsTaHoja okcugoMm Menu(ll)), mMHOroaToMHBIX CHUPTOB (B3aUMOJCUCTBHUE
ruepuHa ¢ rugpokcunom menu(ll)), ampaerunoB (OKUCIIEHHE aMMHUAYHBIM pPAacTBOPOM OKCHJIA
cepebpa(l) u ruapoxcuaom meau(Il), B3anmoaeiicTBrE KpaxmMaia ¢ HOJA0M), POBEACHUE TPAKTHICCKOM
paloThI: CBOIMCTBA PaCTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3amaun.

Bbruuciienus mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEéMa, KOJIMYECTBA UCXOIHOIO
BELIECTBA WJIM MPOJYKTAa peaklUu MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

25.6.1.4. AzoTconepxalire OpraHM4ecKue COeIMHECHHUS.

AMUHOKHCIOTHl Kak aM(OTEpHbIe OpraHuveckue coenuHeHus. Du3ndeckne W XUMHUYECKHE
CBOWCTBA aMUHOKHCJIOT (Ha IpuMepe MMLKHa). buongoruueckoe 3HaueHne aMuHOKUCIOT. [lenTuapl.

benxu kak npupoHbIE BEBICOKOMOJIEKYJIIpHbIE coequHeHus. [lepBuuHas, BTOpUyHas U TpeTUYHAs
CTpYyKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: THIPOJIN3, I€HATYypaLUsl, KAYECTBEHHbIE pPEaKIUH
Ha OeTKu.

OKcIepUMEHTAIbHbIE METO/IbI U3YUYEHUS BEILECTB U MX IPEeBpalLleHUii: HaOI0AeHe 1 OIMCaHue
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHaTypalus OeJIKOB IPU HarpeBaHUH, IIBETHbIE pEaKUu OEIIKOB.

25.6.1.5. BeicOKOMOJIEKYISIPHbIE COETUHEHUS.

OcHOBHbIE TIOHSTHUSI XHUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH: MOHOMEp, IOJHUMEp,
CTPYKTYpHO€ 3BEHO, CTENEHb INOJUMEpPU3ALNM, CPEAHssT MoJieKyisipHas macca. OCHOBHBIE METOMbI
CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEUHEHUN — MOJIMMEPU3ALINS U IOJUKOHICHC AL

OKCIIEpUMEHTAJIBHBIE METOJABl HM3YYEHHUs BEIIECTB M MX IPEBPALICHUI: O3HAKOMIIEHHE C
o0pa3iiaMu NMPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayuyKOB.

25.6.1.6. MexnpeIMETHBIE CBA3H.

Peanuzanus MeXnpeIMETHBIX CBsi3ed MpU M3YYEHMM opraHuyeckoil xumuu B 10 kiacce
OCYILIECTBIISIETCS] Yepe3 MCIOJb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHUH,
SIBJIIOIINXCSI CHCTEMHBIMHU ISl OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IMKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: SIBJICHHME, HAy4HbIH (DaKT, TUIores3a, 3aKOH, TEOpus,
aHaJIM3, CHHTE3, KiIaccuukauus, NEePUOAUYHOCTb, HAOMIOJACHNUE, W3MEpPEHHE, DSKCIEPUMEHT,
MOJIETTUPOBAHUE.

®dusuka: maTepus, dHEprus, Macca, aToM, JJIEKTPOH, MOJIEKYJA, DHEPreTUYECKUIl YpOBEHD,
BEIIECTBO, TEJI0, 00BEM, arperarHoe COCTOSIHME BEIIECTBA, (PM3NUYECKHUE BEJIWYMHBI M €IUHMIIBI UX
U3MEpEeHUsl.

buonorus: kierka, opranusMm, Ouocdepa, OOMEH BeUIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (O€IKHU, YIIIeBObL, 5KUPbI, (DEPMEHTHI).

I'eorpacdus: MuHepasbl, TOpHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTIINBO, PECYPCHI.



TexHonmorusa: MNUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IHUTAaHUS, MOIOLIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHUE IIperapaThl, MaTe€pHajbl M3 HMCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

25.7. Conepxanue o0yyenus B 11 xmacce.

25.7.1. O0uiast 1 HEOpraHUYECKasT XUMHSL.

25.7.1.1. TeopeTuueckrue OCHOBbI XUMHUH.

XUMHYECKHUH deMeHT. AToM. Sapo aToma, H30TOMBL. DJIEKTPOHHAS 000JI0UYKA. DHEPTEeTHIECKUE
YpOBHHU, MOAYPOBHU. ATOMHBIE OpOUTanu, s-, p-, d- smemeHTbl. OCOOEHHOCTH pacrpeaeacHus
ANIEKTPOHOB MO OpOUTaiIsiM B aTOMax »dJIEMEHTOB IMEPBbIX YETHIPEX NEPUOAOB. JIEKTPOHHAS
KOH(HTypanus aTOMOB.

ITepnonnueckunt 3axoH u Ilepuoguyeckas cucrema xumudeckux siueMeHToB .M. Menneneesa.
Cs13b nepuoinyeckoro 3akoHa u [lepuonnyeckoii cucreMbl XumMuueckux 3ineMenToB [[.J1. Menneneesa
C COBPEMEHHOW Teopued CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUsSI CBOMCTB XUMHYECKUX
3JIEMEHTOB U 00pa3yeMbIX UMM IPOCTBIX U CIOKHBIX BEIIECTB IO IpyHIaM U MepuojaM. 3HAUCHHE
[IEPUOIMYECKOTr0 3aKOHA B PA3BUTHHU HAYKH.

CrtpoeHue BeniecTBa. XuMu4eckast CBsi3b. BUIbl XUMHUECKOH CBSI3U (KOBAJICHTHAsI HEMOJSIpHAS U
MOJIIpHAsi, MOHHAs, MeTalmndeckas). MexaHu3Mbl O0pa30BaHUS KOBAJIEHTHOM XWMHUYECKOW CBSI3U
(oOMeHHBIN U JOHOPHO-AaKIENTOPHBIN). Bogopoanas cBsi3b. BaaeHTHOCTh. DIEKTPOOTPULIATETEHOCTD.
Crenenp okucieHus. MIoHbl: KaTHOHBI U @HUOHBI.

BemectBa MONEKYJISpPHOTO W HEMOJEKYJISPHOIO CTPOEHHsS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUMbl KPUCTANIMYECKMX PpEHIETOK. 3aBUCUMOCTb CBOMCTBAa BEIIECTB OT THIIA
KPUCTALUIMYECKON PEIIETKH.

[lonsitue o nucnepcHeIX cuctemax. VICTHHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas a0
BEILIECTBA B paCTBOPE.

Knaccudukanusa Heopranuueckux coefuHeHuil. HomeHkiaTypa HEOpPraHMYECKUX BEIIECTB.
['eneTnueckasi CBSI3b HEOPraHUYECKHUX BEILIECTB, IPUHAICKAIUX K PA3TUUYHBIM KJIACCAM.

Xumunyeckas peaknus. Kriaccudukanmus XMMHUYECKHX pPEaKIUl B HEOPraHMYECKO U
OpPraHMYEeCKON XMMHHU. 3aKOH COXPAHEHUS MacChl BELIECTB, 3aKOH COXPaHEHUsI M IPEBPAIICHUS SHEPTUN
MIPU XUMUYECKHUX PEAKIIHSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuyHbX (akTopoB. OOpaTHMble peakLuu.
Xumuueckoe paBHOBecHe. PaKTOpbI, BIMAIOIINE HA COCTOSHUE XMMHYECKOro paBHoBecusd. [IpuHumn
Jle llarense.

OnexrponauTHyeckas aucconnanus. CuiabHble U ciadble 31eKTponuThl. Cpesja BOJAHBIX pacTBOPOB
BEIIECTB: KUCJIasl, HEUTpasibHas, 1eno4Has. Peakuun noHHOro oOMeHa.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUHL.

DKcrepuMEeHTAJIbHbIE METOJIbl U3YYEHHUsl BEIIECTB U UX MPEBPALLEHUN: IEMOHCTpAIUs TaOJIUIl
«Ilepnoanyeckass cucrema xumuyeckux dneMeHtoB [[.M. MenaeneeBa», H3ydeHUE MOJEIEH
KPUCTANIMYECKUX PEHIETOK, HAOIIOIEHHE U ONMMCAaHUE JEMOHCTPAIIMOHHBIX U Ja00PaTOPHBIX OIBITOB
(paznokeHue IMepoKcHaa BOJAOPOJA B NPUCYTCTBMM KaTalU3aTopa, ONpPENEIEHUE CPEIbl pPacTBOPOB
BEIIECTB C IOMOUIbIO YHHBEPCAJIBHOTO WHAMKATOpPA, PEaKIMH HMOHHOTO OOMEHa), MpOBEAECHUE
MPaKTUYEeCKON paboThl «BiusiHUE pa3nuuHbIX (PaKTOPOB Ha CKOPOCTh XUMUYECKOM peakIfum».

Pacuérneie 3amaun.

Pacuérbl Mo ypaBHEHMSM XUMHUYECKHX peakluii, B TOM 4YHCIE TEPMOXHUMHUECKHUE PAaCUETHI,
pacuéThl ¢ UCIIOJIB30BAHUEM TOHATHUS «MAcCOBasi A0 BEIIECTBAY.

25.7.1.2. Paznen 2. Heopranuyeckas XuMus.

Hemerannsl. Ilonoxxenue nHemeramnoB B [lepuogumdeckoil cucreMe XMMHYECKHUX 3JIEMEHTOB



J.. MenneneeBa 1 0COOEHHOCTH CTPOCHUST aTOMOB. DU3NUECKHE CBOMCTBA HEMETAIIIIOB. AJIJIOTPOTIHUS
HEMETaJIOB (Ha IMpUMepe KUCIopoaa, cepsl, pochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIIMX HEMETAIUIOB (TaJIOTeHOB, CEPHI, a30Ta, hocdopa, yriaepoaa u
KPEMHHMSI) U UX COCTMHEHUM (OKCUJIOB, KUCIOPOACOIEPKAIIUX KUCIOT, BOJIOPOIHBIX COSTUHEHU).

IIpuMeHeHNne Ba)XHEUIINX HEMETAJIOB U UX COCIUHEHUN.

Meramnbl. Ilomoxenne wetaimoB B Ilepuoanueckoil cucteMe XHMHUYECKHUX SJIEMEHTOB
J.W. MenneneeBa. OcCoOCHHOCTH CTPOCHHs SJCKTPOHHBIX OOOJIOYEK aTOMOB MeTauioB. OOrue
¢uzuveckne cBorcTBa MeTawioB. CIUIaBpl METAIOB. DJEKTPOXMMHYECKUN Pl  HAIPSHKCHUH
METaJUIOB.

XUMHUYECKHE CBOWCTBA BAKHEUIIWX METAUIOB (HATPUMU, KaJIMM, KajdblMi, MarHui, aJlOMUHHM,
LIUHK, XpPOM, XK€EJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mre ciocoObl oy4eHust MeTaJuIoB. [IpuMenene MeTauioB B ObITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJIbI M3YUYEHUsl BEIIECTB W MX MPEBPALIECHUN: M3YUYCHHE KOJUICKIIUU
«MeTanisl U CIUIaBbl», 00pa3llOB HEMETAIJIOB, PEIICHUE SKCIEPUMEHTANbHBIX 3a/lad, HaOI0IeHue U
OIKCaHUE IEMOHCTPAIIMOHHBIX U TaOOPATOPHBIX OMBITOB (B3aUMOJACHCTBHE THIPOKCH 1A AIFOMUHUS C
pacTBOpamMH KUCJIOT U IIEN0YEH, KaYeCTBEHHbIE PeaKIIMK1 HA KATHOHBI METAJLIOB).

PacuérHble 3amaun.

Pacuérbl Macchel BemecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE UIIU
00BEMY OZTHOTO U3 YUACTBYIOIIHMX B PEAKIIMH BELIECTB, PaCYETHI Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IIPOJYKTOB PEAKIUH, €CJIU OJJHO U3 BELECTB UMEET IPUMECH.

25.7.1.3. Xumus u xxu3Hb. MeXnpeaMeTHbIE CBSI3U.

Ponp xumum B oOecreyeHHH SKOJIOTHMYECKOM, SHEPreTHYecKod W MHIIEBOl 0e30macHOCTH,
pa3BuTuu MeauuuHbl. [IoHATHE 0 HAYYHBIX METOAAaX MMO3HAHMS BEUIECTB U XUMUUYECKUX PEAKLUN.

[IpencraBienust o0 OOMIMX HAYYHBIX MPHUHIMUIAX HPOMBILIUICHHOTO MOJYYEHHUS Ba)KHEHIINX
BEILECTB.

UYenoBek B MHpE BEIIECTB W MaTEpPUANIOB: BAXXHEHIIME CTPOUTENIbHBIE MaTepualbl,
KOHCTPYKLIMOHHBIE ~MaTepuaybl, KpacKH, CTEKJIO, KepaMHKa, MaTepuanbl s DJIEeKTPOHUKH,
HaHOMAaTepHaJibl, OpPraHU4YECKHE U MUHEPATIbHBIE y100pEHUSI.

XuMUs U 370pOBbE YEJIOBEKA: MpaBHJIa UCIIOJIb30BAHMSI JIEKAPCTBEHHBIX IMpEnapaToB, MpaBuia
0€301acHOTO UCIOJIb30BaHUS TIPENapaToB OBITOBOM XUMHUHU B TTIOBCEHEBHOMN KU3HU.

Peanuzamnust MexXmpeaMEeTHBIX CBsI3ed MpHU M3y4eHUH OOIIel U HeopraHuveckod xumuu B 11
KJIacCe OCYIIECTBISETCS Yepe3 MCIONb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK W
MOHSATUH, ABJISIOMIMXCA CUCTEMHBIMU JUISI OTJAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-Hay4YHbIC TMOHATHS: HAy4YHBIA (aKT, TUMOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KJacCUu(UKaIus, IepUOAUYHOCTb, HA0I0IEeHUE, SKCIIEPUMEHT, MOJIEIMPOBaHUE, U3MEPEHNE,
SIBJICHUE.

®usuka: Marepusi, BSHEprus, Macca, aTroM, D3JEKTPOH, IPOTOH, HEWUTPOH, HOH, H30TOIl,
PaZMOaKTUBHOCTb, MOJIEKYJa, HSHEPreTHUECKU YypOBEHb, BEILECTBO, TeJI0, O0BEM, arperatHoe
COCTOSIHME BEIIECTBA, PU3NUECKUE BEIMIMHBI U €IUHUIBI UX U3MEPEHUsI, CKOPOCTbD.

buonorus: kierka, opraHusm, 3Kocucrema, omochepa, MakKpo- ¥ MUKPOIIEMEHTHI, BUTAMUHBI,
O0OMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHepasbl, TOPHBIE TTOPO/IBI, MTOJIE3HBIE HCKOMIAEMBbIE, TOTLINBO, PECYPCHI.

TexHomorHs: XUMHYECKash MPOMBIIIIEHHOCTh, METAJUTYPTHsi, TPOU3BOJICTBO CTPOUTEIHHBIX
MaTepUasoB, CETbCKOX03MCTBEHHOE IPOU3BO/ICTBO, MUIIEBAsi IPOMBILIUIEHHOCTh, (hapMalleBTUYECKas
MIPOMBIIIIIICHHOCTh, MPOU3BOACTBO KOCMETHUYECKHX IPENapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEepUajIoB, ANEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



25.8. Ilmaaupyembie pe3ysIbTaThl OCBOSHUS TPOTPAMMBI IO XMMUHU Ha YPOBHE CPETHEr0 OOIIETO
oOpa3oBaHMUs.

25.8.1. ®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYUYaIOIMIMMUCS
IporpamM cpeJiHero 001iero 00pa3oBaHust (JINYHOCTHBIM, METAIPEIMETHBIM U MPeAMETHBIM). HayuHo-
METOJAMYECKON OCHOBOW JJisi pa3pabOTKHU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTpaMM CPEAHEro
o011ero 06pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

25.8.2. B COOTBETCTBUM € CHCTEMHO-ACATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYpE JIMYHOCTHBIX
pE3yNIbTaTOB OCBOEHUS IpeaMera «XHMHsS» Ha YpOBHE CpellHero oomero oopa3oBaHUsl BbIAEICHBI
CJIETYIOIIE COCTaBIISIOIIUE:

OCO3HAaHHE OOYYAIOIIMMHCS POCCHUICKOW TPa)KTaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIPEICIICHHUIO;

HaJIMYMe MOTHUBAIUU K O0YYCHUIO;

[[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUH JMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JAESATEILHOCTU
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MIPUCYIIIMMHU LIETIOCTHOM CHCTEME XUMUYECKOT0 00pa3oBaHus;

HaJIM4Yue TMPaBOCO3HAHMS SKOJIOTHYECKON KYIbTYpPbl U CIIOCOOHOCTH CTaBUTh L€ U CTPOUTH
KU3HCHHBIC TIJIAHBI.

25.8.3. JInuHOCTHBIE pE3YyNbTaThl OCBOCHMS TMpeAMETa «XUMHUS» JTOCTUTAIOTCS B €IUHCTBE
y4eOHOW M  BOCHHTATEIBHOW  JCSITEIPHOCTH B COOTBETCTBHHM C  T'YMaHHUCTHYCCKHMH,
COIIMOKYJBTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U UJ€ATIAMH POCCUNCKOTO TPaXkIaHCKOTO
oOmiecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M MpaBHJIaMU IOBEJCHHS, CIOCOOCTBYIOIIUMU
IpoleccaM caMOMO3HaHUs, CAMOPa3BUTHS M HDABCTBEHHOT'O CTAHOBJICHHUS JTMYHOCTH 00YJarOIINXCSl.

25.8.4. JIuuHOCTHBIE pE3yNbTAaThl OCBOCHUS MpeaMeTa « XUMUsS» OTPakaroT chopMUPOBAaHHOCTH
OTIbITa TO3HABATENbHON U MPAKTUYECKON NEATETbHOCTH 00ydYaroluXcsl MO peaiu3alud MPUHSITHIX B
o0I1ecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpask1aHCKOTO BOCTIMTAHUSI:

OCO3HaHUs OOYUAIOIIMMHUCS CBOMX KOHCTUTYIIHOHHBIX MPaB U 0053aHHOCTEN, YBAKEHHSI K 3aKOHY
Y TIPABOTIOPSIIKY;

MPEACTABICHUS O COIMATIBbHBIX HOPMaX U MpaBUaX MEKINYHOCTHBIX OTHOIICHHUI B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH MAEATETbHOCTH MPH CO3JAHUM Y4eOHBIX IMPOEKTOB,
pelleHnr yueOHbIX U MO3HABATENbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHWMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI IPYTUX MPHU
aHallM3e pa3INYHbIX BUJOB YU€OHOM NeSTEIbHOCTH;

2) NaTpUOTHYECKOT'O BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYyYHOMY HACJIEIUIO OTEYECTBEHHON XUMUH;

YBaKEHHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHUSI TOTO, YTO JOCTIKCHHSI HAYKH €CTh PE3YJIbTAaT JUTUTEIbHBIX HAOIIOIEHUN, KPOTOTIUBBIX
AKCIIEPUMEHTATBHBIX MTOMCKOB, TTOCTOSTHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

WHTEpeca U MO3HABATENbHBIX MOTUBOB B TMOJIYYEHUU U MOCIEAYIOIIEM aHamu3e UH(GOPMAIUU O
MepPEeAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUSI:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBE/ICHMS;

CIIOCOOHOCTH OIICHWBATh CUTYAIllMH, CBS3aHHBIC C XUMHUYCCKHMH SIBICHHUSIMH, W TPUHUMATH
OCO3HaHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTH OIEHUBATh CBOE MOBEJICHNE U TIOCTYITKH CBOMX TOBAPHUIIIEH C TIO3UITNI HPAaBCTBEHHBIX



U TIPAaBOBBIX HOPM U OCO3HAHME MOCIEACTBUM ITUX MOCTYIKOB;

4) bopMHUpOBaHUS KYIBTYPHI 370POBBSI:

MOHMMaHMs LEHHOCTeH 370poBOr0 M Oe30macHoro obOpa3a JKM3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'0 OTHOIIECHHS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXHMYECKOMY 3/I0POBBIO;

coOroIeHHs TTpaBuiI 0€30IaCHOT0 OOpAIIeHUS C BEIIECTBAaMH B OBITY, TOBCEIHEBHOM JKU3HH U B
TPYAOBOH JEATENbHOCTH;

MIOHMMAaHMsI LIEHHOCTH MPaBWJI MHAWBUIYAIBHOTO U KOJUIEKTUBHOI'O 0O€30I1aCHOTO MOBEACHUS B
CUTYalLUAX, YTPOXKAIOLIUX 30POBbIO U )KU3HHU JIOJEH;

OCO3HaHMS IMOCIEJICTBUM W HENPUIATHUA BPEOHBIX MpPUBbIUEK (YHOTpeOJIEHUs alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyZ1IOBOTO BOCIIUTAHUS:

KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEOBATENbCKOMH  JIeATENBHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOM U APYTHX BUAAX JIEATEIHHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4aCTHE B PEILIEHUH TPAKTUYECKHUX 3aa4 COLIMAIbHON HAIIPaBIEHHOCTH
(B paMKax CBOEro Kjacca, LIKOJIbl);

UHTEpeca K MPaKTUYECKOMY M3YUEHHUIO Ipodeccuil pa3iMyHoOro poja, B TOM YHCJIEe Ha OCHOBE
IPUMEHEHMSI IPEMETHBIX 3HAaHUN 110 XUMUH;

YBaXXEHUsI K TPYLY, JHOISAM Tpyla U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBHUAYaJbHOH TpPaeKTOPUH 0Opa3oBaHus, Oymyei
npodeccud W pealn3aluu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTRa;

6) 3KOJOrMYECKOr0 BOCIIUTAHMS:

9KOJIOTUYECKH 11eJ1eCO00Pa3HOro OTHOUIEHHUS K IPUPOE, KaK UCTOYHUKY CYILIECTBOBAHUS KU3HU
Ha 3emiie;

MOHMMaHMs TJI00AJILHOTO XapakTepa HKOJOTMYECKUX MpoOsaeM, BIUSHHS HKOHOMHUYECKUX
IIPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMATIBHOM CpeJibl;

OCO3HaHHS HEOOXOIAMMOCTH HCIIOJIb30BAHUS JOCTH)KEHMM XHMHUU JJIsl pEHIeHHs BOIPOCOB
paIMOHAIBLHOTO MIPUPOIONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS NEHUCTBUH, MPUHOCIIIMX BPEI OKPYKAIOIIEH NMPUPOJHOU Cpele, YMEHHs
MIPOrHO3UPOBATh HEOJArONPUSTHBIE 3KOJOTMYECKHE MOCIEICTBUS IMPEANPUHUMAEMbIX JIEHCTBUN U
IIPEIOTBPALATH UX;

HaJIW4Yus Pa3BUTOIO DKOJOTMYECKOIO  MBIIUIEHUS, OKOJIOIMYECKOM KYJIbTYpBI, OIIBITA
JESATEIBHOCTH 3KOJOTUYECKON HAIIPaBJIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B II03HABATEIbHOM,
KOMMYHUKAaTUBHOH M COLIMAIBHOM TNpaKTHKE, CIIOCOOHOCTM M YMEHHsI aKTHBHO IPOTHBOCTOSTH
UJIE0JI0THHN XeMopoouu;

7) HEHHOCTU HAYYHOT'O TO3HAHMUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHUS
HayK{ U OOIIECTBEHHOM MPAKTHKH;

MOHUMAaHMS CeNU(UKNA XUMHUH KaK HayKH, 0CO3HaHUA €€ posiu B (POPMHUPOBAHUH PAIMOHATILHOTO
HAYYHOT'O MBIIIUIEHUS, CO3/IaHUH IIEIOCTHOTO MPEICTaBIEHUsI 00 OKpYXarollleM MUpPE KaK O €MHCTBE
IPUPOJIBI U YEJIOBEKa, B MO3HAHUM NMPHPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuH MpodaeM COXpaHEHUs
IIPUPOIHOTO PaBHOBECUS;

yOeXKIAEHHOCTH B OCOOOM 3HAUYMMOCTH XHUMHUHU [UIsl COBPEMEHHOM IMBWIM3AIMHM: B €€
I'YMaHUCTHYECKON HANPaBICHHOCTH U BaKHOM POJIM B CO3/IaHUU HOBOM 0a3bl MaTepuanbHON KYJIbTYpHI,
pelIeHnr TI00albHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — ChIPhEBO, SHEPTreTHUECKOH,
MUIIEBON U IKOJIOTUYECKON O€30MacCHOCTH, B Pa3BUTHUU MEAUIIMHBI, 00€CTIEYEeHUH YCIOBUHN YCIIEITHOTO



TPYZAa U SKOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJI0T0 YjIeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: TIOHUMAHHUS CYITHOCTH METOJIOB IMO3HAHMS, UCTIOIb3yEeMBIX
B €CTECTBEHHBIX HAyKax, CIOCOOHOCTHU MCIIOJIb30BaTh MOJIy4yaeMble 3HAHUSA JJIS aHaJIM3a U OOBSICHEHUS
SBJICHUI OKPYXAIOIIEro MUPa M MPOHCXOIAIINX B HEM HM3MEHEHHH, YMEHHS JeiaTh 0OOCHOBAaHHBIC
3aKJIIOYCHHS HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOUIMXCS JAHHBIX C IENbI0 MOJTYYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XMMUYECKME 3HAHMS JJs pelieHus npolieM B
peabHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENIbCKOM NeATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CAMOOOPA30BaHUIO, K AKTHBHOMY
MOJTyYCHHIO HOBBIX 3HAHUH 110 XMMHU B COOTBETCTBHH C )KU3HEHHBIMU IMTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHBIX cepax MpohecCHOHATBHON 1eATeIbHOCTH.

25.8.5. MeranpeaMeTHbIE pe3ylbTaThl OCBOCHHUS Y4eOHOro mpeamera «XHWMHS» Ha YpPOBHE
cpeAHero o01ero oopa3oBaHus BKIIOYAKOT:

3HauMMble 78 (OPMHUPOBAHUS MHUPOBO33pPEHUS OOYyYarOIUXCAd MEXAUCUUIUIMHAPHBIE
(MexnpeaMeTHbIE) OOLEHAYYHbIE MOHATUS, OTPAXKArOIKE IeJOCTHOCTh HAYYHOM KapTHUHBI MHpa U
creun(UKy METOI0B [T0O3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsl, BELECTBO, SJHEPT U,
SBJICHHE, TPOLIECC, CHCTEeMa, HAYYHbIH ()aKT, MPUHLMUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIieIoBaHue, HAOII0IeHUE, N3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHHUBEpCalibHbIe y4eOHBbIC NEHCTBHs (IIO3HABATENbHBIE, KOMMYHHUKATUBHBIC, PETYISTUBHBIC),
obecrieunBaromue (HopMuUpoBaHue (QYHKIMOHAITBHONM TPAMOTHOCTH M COIMAIBHONW KOMIETECHIIUH
oOyuaromuxcs;

CIOCOOHOCTh o0yyJaromuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUSI U YHUBEpCAJIbHbIE yueOHbIE AEHCTBHS B IIO3HABATEIILHOM U COLMATIBLHOMN
IIPAKTHUKE.

25.8.6. MeranpeaMeTHble pe3yibTaThl OTPAXKAalOT OBJIAJCHUE YHHUBEPCAJIbHBIMU Yy4eOHBIMU
M03HABATEIHHBIMHA, KOMMYHHKATHBHBIMU U PETYIIATUBHBIMU JIEHCTBHSMHU.

25.8.6.1. OBnaneHue yHuBepcalbHbIMU Y4€OHBIMU ITO3HABATEIbHBIMU JEHCTBUAMMU:

1) 6Ga3oBbIe JJIOTHYECKHE JECHCTBUS:

CaMOCTOSITENTFHO ~ (OPMYJIMPOBATh ¥ aKTyaJM3UpOBaTh MpoOJeMy, BCECTOpOHHe e
paccMaTpuBaTh;

OTIpeJIeNIATh LIEIH AEATENbHOCTH, 3a/]aBasi HapaMeTpbl U KPUTEPUU UX JOCTHIKEHHSI, COOTHOCUTh
pe3ybTaThl AESITEIbHOCTH C IIOCTABICHHBIMH LIETSAMU;

UCIOJIb30BATh ITPU OCBOCHUH 3HAHUH MPUEMBI JTOTMUECKOT'O MBIIUIEHHUS — BBIIESTh XapaKTEepPHbIE
MIPU3HAKH MTOHIATHN U YCTAaHABIUBATh X B3aUMOCBS3b, HCIOIB30BATH COOTBETCTBYIOIINE TIOHSATHS /IS
0O0BSICHEHUS OTAENBHBIX ()AKTOB U SIBICHU;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(DUKAIIMH BEIECTB U XUMUYECKUX PEAKIIHNI;

YCTaHABJIMBAThH PUIMHHO-CIICJICTBEHHBIC CBSI3U MEKIY U3y4acMbIMH SBIICHHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXIeHHs (MHAYKTHBHBIC, J€AYKTUBHBIC, 110 AHAJIOTHH), BBISIBISATH
3aKOHOMEPHOCTH M TIPOTUBOPEUMS B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIUPOBaTH BBIBOABI U
3aKITIOYCHUS;

IPUMEHSTH B IIPOIlecce MO3HAHMS, UCTIOIb3yeMble B XUMHH CUMBOJIMUECKUE (3HAKOBBIE) MOJIENH,
peoOpa3oBhIBaTh MOJICIBHBIC MPEICTABICHUS — XUMHUECKUI 3HaK (CHMBOJ) DJIEMEHTa, XUMHUYECKast
dbopmyna, ypaBHEHHE XHUMHUYECKOW pEaKIHd — TIPU PEHICHWH Y4eOHBIX TIO03HABATENBHBIX U
MPAaKTUYECKHX 3a71a4, TIPUMEHSTh Ha3BaHHBIC MOJICIIbHBIC ITPEICTABIICHIS TSI BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHYECKUX PEaKITHii.



2) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIU;

(bopMyIHpOBATH ENU U 33]]a4U HCCICI0BAHNUS, HCIIOIB30BaTh MOCTABICHHBIE M CAMOCTOSITEIIHLHO
copMynHpOBaHHBIE BOMPOCH B KAa4e€CTBE WHCTPYMEHTAa MO3HAHUS U OCHOBBHI JJsi (popMUpOBaHUS
THIIOTE3BI 110 MPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

BJIAJICTh HABBIKAMH CAMOCTOSITENIFHOTO IUIAHUPOBAaHHMS W TPOBEIACHUS  YYCHUYCCKHX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOJIOJAaTh 3a XOJOM IIpoIecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATH €T0 PE3yabTaT, HOPMYITUPOBATh OOOOIIEHHS U BHIBOABI OTHOCHTEIBHO JJOCTOBEPHOCTH
Pe3yIbTaTOB MCCIICOBAHUS, COCTABIISTh 0OOCHOBAHHBIN OTUET O MPOJICIIaHHON padoTe;

NpUOOPETaTh ONMBIT YYCHUYECKON HCCIIEAOBATENLCKOM M MPOCKTHON AEATENbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITENIbHOMY IMOHMCKY METOJIOB PEIICHUS MPaKTHUYECKUX 3ajad,
MPUMEHEHHIO PA3IMYHBIX METOAO0B O3HAHUS.

3) pabora ¢ uHpOopMaIUECi:

OPUCHTUPOBATHCSI B PA3IMYHBIX HUCTOYHHUKAX WHGPOpMaNuU (HAYIHO-TIOMYJSPHAs JUTepaTypa
XUMHYECKOTO COJICPKAHMUS, CIPABOYHBIC TOCOOUS, pecypchl IHTepHETa), aHATM3UPOBaTh HH(POPMAIHIO
pa3IMYHBIX BHUJOB W (OPM MPEICTABICHHS, KPUTHYECKH OIEHUBATh €€ JOCTOBEPHOCTh H
HETMPOTUBOPEUYUBOCTb;

(bopMyIHpOBATH 3aIIPOCHI M TPUMEHSTH Pa3IMYHbIE METO/IBI IPU TIOUCKE B 0TOOpe MH(OpMAIIHH,
HEOO0XOAUMOI 7151 BBIITOTHEHHS y4eOHBIX 33124 ONPEACIEHHOTO THIIA,

npuOOpeTaTh OMBIT HCIOIB30BaHUSA HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBbHYIO (OpMYy TpeACTaBiICHUs HHPOpPMAIUU (CXEMBI,
rpaduky, TuarpamMmbl, TaOIUIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAQUECTBE CPEICTBA MPHU pabdOTe ¢ XUMHUECKOW WH(POPMAIIUCH:
NPUMEHSTh MEXIpeIMETHbIe ((QDU3MYECKHEe W MaTeMaTHYeCKHE) 3HAKU M CHUMBOIIBL, (OPMYJIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

WCTIOJIB30BATh M MTPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

25.8.6.2. OBnaseHne yHuBepCaaIbHBIMU KOMMYHUKATUBHBIMH IEUCTBUSIMU:

3aJaBaTh BOIMPOCHI TIO CYIIECTBY OOCYXIaeMOW TEMbl B XOJ€ IWAJIOTa W/WIM IUCKYCCHH,
BBICKa3bIBaTh HUJEH, POPMYIMPOBATH CBOH MPEJIOKEHHSI OTHOCUTEIBHO BBITTOJHEHHS TIPEIOKEHHON
3a/1a4u;

BBICTYNaTh C TMpe3eHTallMell pe3yJabTaToB I[03HABATENbHON JESITENbHOCTH, MONYyYEeHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMM IPU BBITOJHEHUHM XHMHUYECKOTO HKCIEPUMEHTA,
MPAKTUYECKOH paboThl MO MCCIEJOBAHUIO CBOMCTB M3Y4aeMbIX BELIECTB, pEAM3alUU Y4eOHOTo
npoekta # (HOpMYyIHpPOBATH BBIBOABI TI0 pE3yJlbTaTaM MPOBEACHHBIX HCCIENOBAHUNA MyTEM
COIJIACOBaHUS MO3UIMM B X0/1€ 00CYKJEHHSI 1 0OMEHAa MHEHUSIMHU.

25.8.6.3. OBnazeHue yHUBEpCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMMU:

CaMOCTOSITENTFHO IJIAHWPOBAaTh M OCYHIECTBISTH CBOIO ITO3HABATENBHYIO JICATENBHOCTD,
ompenensas e€ eI W 3aJauyd, KOHTPOJMPOBaTH M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH
npeiaraeMblii arTOPUTM JCUCTBUMN MPH BHIMOTHEHUH YI€OHBIX U UCCIIEIOBATENILCKUX 3a/1a4, BBIOMPATh
HaunOonee >pPEKTUBHBINA cIOCO0 MX pelIeHHs] ¢ y4ETOM IOJIyuYeHHs] HOBBIX 3HAHMW O BELIECTBAaX U
XUMHYECKHUX PEAKIIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JIEATEIILHOCTH Ha OCHOBE CaMOaHAJIN3a U CAMOOIICHKH.

25.8.7. [IpeameTHBIC pE3yabTATHl OCBOCHHUSI MPOTPAMMBI CPEIHETO OOIIero 0oOpa3oBaHUs IO
XAMAW ~ Ha  0a30BOM  YpOBHE  OpPHUEHTHPOBAaHBI Ha  OOECIeYeHHWE  MPEUMYIIECTBEHHO
o0meo0pa3oBaTelbHOM ¥ OOMIEKYJIBTYpHOM  IMOATOTOBKH  oOydaromuxcsi. OHHM — BKIIOYAIOT



crenuduueckue st yaueOHOro rnpeaMera «XuMus» HaydHble 3HaHHsI, YMEHHSI U CIIOCOOBI IeHCTBUH 1O
OCBOGHUIO, MHTEPIIPETALNN U MPeoOpa30BaHUIO 3HAHUM, BUJIBI JESTEIBHOCTH IO MOTYYCHHIO HOBOTO
3HAHUS ¥ IPUMEHEHUIO 3HAHUH B Pa3IMYHBIX YICOHBIX U peaTbHBIX )KH3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
¢ xumuel. B mporpamme no XxuMuu npeAMETHBIC PE3YNIbTAThl IPEACTABICHBI 10 TOAaM U3YUCHHUS.

25.8.8. K koniry oOyuenus B 10 ki1acce mpeMeTHbIE pe3yIbTaThl OCBOCHUS Kypca «Opranudeckas
XUMHUS OTPAXKAIoT:

c(OPMUPOBAHHOCTh MPEJCTABICHUA O XHUMHUYECKOW COCTAaBIISIIONICH €CTeCTBEHHO-HAYyYHOU
KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU ABJICHUHN IPUPOBI, B HOPMUPOBAHUH MBILUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOW AJIsi PELICHHUS MPAKTUYECKUX 3ajad U
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN CPE/Ie;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHHM, KOTOPasi BKJIKOYAET:

OCHOBOIIOJIArarolue MOHITHUS (XUMUYECKHI 3JIEMEHT, aToM, JIEKTPOHHAs 00O0JIouKa aToMa,
MOJICKYyJIa, BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, XHMHYECKas CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTas U COKpall€HHas), MOJb, MOJSpHas Macca, MOJIAPHBIA OO0BEM, YIIepOAHBIN CKeNeT,
GbyHKIIMOHANbHAS TPYINa, paadKal, H30Mepus, H30MEpPbl, TOMOJOTHYECKHI psAll, TOMOJIOTH,
YIIIEBOJIOPO/IbI, KHCIOPO U a30TCOAEPKAIIUE COSAUHEHUS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSAMHEHHUS);

TEOPUH U 3aKOHBI (TEOpUs CTPOEHUs OpraHnndeckux Bemects A.M. bByTiiepoBa, 3aK0H COXpaHEHUs
MacChl BEIIECTB);

3aKOHOMEPHOCTH, CAMBOJIMYECKHUH S3bIK XUMUU;

MUPOBO33PEHUECKHE 3HAHUS, JISKAIIUEe B OCHOBE IMOHUMAHHUSA NMPUIYMHHOCTH M CHUCTEMHOCTHU
XUMHUYECKUX SIBJICHUH, (PAKTOIOTUYECKUE CBEJCHHUS O CBOMCTBAX, COCTaBe, MOTYYCHUH U 0€30MacHOM
UCIOJIb30BaHUHU BRXKHEUIIINX OPTAaHUYECKUX BEIIECTB B OBITY M IPAKTHUECKOH JIEATEIHHOCTH YEIIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIC MPU3HAKU TMOHSATHHA, yCTaHABIMBATh HX
B3aMMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOLIME TOHATUS MpPH OMUCAHHHM COCTaBa, CTPOCHHUSA U
MPEeBpALICHUI OPraHuYeCKUX COCTMHEHU;

c(OPMUPOBAHHOCTh YMEHUN HCIHOJB30BaTh XMMHMUYECKYID CHUMBOJIUKY JUISl COCTaBJICHMS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpamiEéHHOW) (HopMyn OpraHWYECKHUX BEHIECTB U
yYpaBHEHUN XUMHYECKUX PEAKIMW, M3TOTaBIMBATh MOJCIHA MOJIEKYJ OPTraHMYECKHX BEIIECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUN YCTaHABIUBATh MPHHAJICKHOCTh HM3YYEHHBIX OPTaHMUYECKUX
BEIIECTB 110 UX COCTaBY M CTPOCHHUIO K ONPENeIEHHOMY KJIacCy/Tpynne COeAMHEHUH (YrieBo10pOIbl,
KHUCJIOPOJI U a30TCO/ICPKAIINE COCTUHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COCIMHEHMS]), 1aBATh UM Ha3BAHUS
o cucremarnyeckoit HomeHnknatype (IUPAC), a Takyke mpuUBOIUTE TPUBUAIbHBIE HA3BaHUS OTACIBHBIX
OpraHMYEeCKUX BeUIeCTB (3TWUJICH, NPOMNWIEH, AaUeTHIEeH, JTWIECHIVINKOIb, TJUIEpUH, (eHol,
dbopManbaerus, aneTanbIeruj, MypaBbUHas KHUCJIOTa, YKCYCHas KHCJOTa, OJIEMHOBas KHCIOTa,
CTeapuHOBas KUCIIOTA, [NII0K03a, PPYyKTO3a, Kpaxmall, LeJIII0103a, TNINLUH);

c(hOpPMHUPOBAHHOCTb YMEHHUS OMPEAEISATH BUIBI XUMUYIECKOM CBSI3U B OPTaHUUECKUX COCTMHEHUSIX
(onuHapHBIE U KpaTHBIE);

c(hOpPMUPOBAHHOCTh YMEHUSI IPUMEHSATH TMOJIOKEHUS TEOPUU CTPOCHHSI OPTaHUYECKHUX BEIIECTB
A.M. BytnepoBa ans 00bsCHEHHUSI 3aBUCUMOCTH CBOWCTB BEIIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUs MaCChl BEUIECTB;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOEHUE, PU3NYECKHE M XUMHUYECKHE
CBOMCTBAa TUIHMYHBIX TMPEJICTABUTENIEH Pa3IUYHBIX KJIACCOB OPraHWYECKHX BEIIECTB (MeTaH, JTaH,
STWJICH, NPOINWJIEH, alneTuieH, OyramueH-1,3, wmetmwnOyraauen-1,3, O€H30J, METaHOJ, ATaHOJI,
STWJIEHIJIMKOJb, TJIHLEPHH, (DEHOIN, aleTanbleru], MypaBbHHasi M YKCYyCHas KHCIOTBHI, TJIHOKO3a,



Kpaxmall, HeJUTI0103a, aMUHOYKCYCHAsl KMCIIO0Ta), WILTIOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEXKIY HUMU
YPaBHEHHUSIMU COOTBETCTBYIOIUX XUMUYECKUX PEAKIHH C HCIIOJIb30BaHUEM CTPYKTYPHBIX (HOpMYIT;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEpU30BaTh HMCTOYHHKHU YIIIEBOJIOPOTHOTO ChIphs (HEPTBH,
IOPUPOJHBIN Ta3, yroib), CIOCOOBI HMX MEpPepaboTKH W TPAKTHUYECKOE NPUMEHEHHE IPOJIYKTOB
nepepadboTKu;

c(OpPMUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIYUCIEHUS MO XMMHUYECKUM YypaBHEHHUSM (Macchl,
00BbEMa, KOJTMYECTBAa MCXOJHOIO BELIECTBA WM MPOAYKTa PEAKIMH MO0 M3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIN MIPOJYKTOB PEAKIIIH);

c(OpPMUPOBAHHOCTh YMEHUH BJAJIETh CUCTEMON 3HAHUN OO0 OCHOBHBIX METOJaX HAy4YHOTO
[IO3HAHUS, UCIIOJB3YEMBIX B XUMUHU MPU U3YYEHUM BEUIECTB U XMMHUYECKHX SBJICHUHN (HAOJ0JEHUE,
U3MEpPEHHUE, IKCIEPUMEHT, MOJEIMPOBAHME), HCIIOJIB30BATh CUCTEMHBIE XUMHUYECKHE 3HAaHUA s
IPUHATHUSL PEIICHUNH B KOHKPETHBIX MXU3HEHHBIX CHUTyallMsIX, CBSI3aHHBIX C BEIIECTBAMU U MX
IIPUMEHEHHUEM;

c(OpPMUPOBAHHOCTh YMEHHUH COONIIOATh MpaBWiIa TOJH30BAHUS XUMHUYECKON IMOCYIOH H
1abopaTopHBIM 00OpYyIOBAaHUEM, a TaKXKe IMpaBuia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMU O BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh yYMEHHMH IUIAHUPOBATh M  BBINONHATH XMUMHYECKHHA  OKCHEPUMEHT
(mpeBpallleHUs1 OPraHUYECKUX BELIECTB IPU HAarpEBaHUU, [TOJIyYE€HUE 3TUJIEHA U U3YUEHHE €TI0 CBOMCTB,
Ka4eCTBEHHBIC PEAKIIMH OPTaHMYECKUX BEIIECTB, JCHATypauus OENKOB NpPU HArpeBaHWHU, LBETHHIC
peakiuu O0eIKOB) B COOTBETCTBUH C MTPABHIIAMH TEXHUKH O€30MaCHOCTH IPU 0OpaIlleHIH C BEIIECTBAMH
1 J1abOpaTOpHBIM 00OPYIOBaHUEM, MPEICTABIATH PE3yJIbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (hopme
3alliCU YPaBHEHUU COOTBETCTBYIONIMX peakiuuid U (GopMynupoBaTh BBIBOJBI HAa OCHOBE ATHX
pe3ynbTaTOB;

chOpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIU3UPOBATh XHUMHUYECKYH0 HH(POpPMAIHIO,
MOJIy4aeMYI0 M3 Pa3HbIX UCTOYHUKOB (CpeacTBa MaccoBoil undopmarmu, UHTEpHET U APYrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOIIOATH MpaBuia SKOJOTHUYECKH 1IeIeCO00Pa3HOro MOBEICHUS B
OBITY ¥ TPYIOBOM NEATEILHOCTH B ILIENSIX COXPAHEHUs CBOETO 370POBBS U OKPYXKAIOIIEH MPUPOTHOM
Cpelbl, OCO3HABaTh ONACHOCTb BO3JCHCTBUS HA >KMBBIE OPTaHU3MBI OIpPENEIEHHBIX OPraHMYECKHX
BElIEeCTB, MOHUMas cMmblch nokazarens [IJIK (mpenenbHO 1OMyCTUMONM KOHILIEHTpAlMM), MOSICHITh Ha
npuMepax crnocoObl YMEHBUIEHHMsS] M TNPEeAOTBpAllleHUss HUX BPEIHOTO BO3ACHCTBUS HA OPraHHU3M
4eJI0BEKA;

111 00YYarOLMXCsl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbsI: YMEHUE IPUMEHATh 3HAaHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX [MO3HAHUS BEIIECTB U XUMHUUECKUX SIBJICHUN;

U CENbIX U cAa0OBHIAMIMX OOy4aroIUXCs: YMEHHME HCIOJIb30BaTh pelbe()HO TOUYEUHYIO
cucteMy o6o3nauenuii JI. bpaitns mis 3anucu XuMudeckux Gopmyi.

25.8.9. K koniy o6yuenust B 11 kiacce mpeaMeTHbIE pe3yiabTaThl OCBOeHUsI Kypca «Oomas u
HEOpraHUYecKasi XMMHs OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TIPEJICTABICHUM O XUMHUYECKON COCTABISIONICH E€CTECTBEHHO-HAYIHOU
KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBIICHUH PUPOIBI, B (GOPMUPOBAHUH MBIIUICHUS U KYJIbTYPHI
JMYHOCTH, €€ (PYHKIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIMMOMN sl pelIeHHUs] MPAKTUYECKUX 3a/1ad U
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON Cpe/Ie;

BJIa/ICHUE CUCTEMON XMMHUUYECKUX 3HAHWM, KOTOpasi BKIIIOYAET:

OCHOBOIIOJIaraouue MOHATHS (XMMUYECKUH SJIEeMEHT, aTOM, M30TOIN, S-, p-, d- AJIEKTpOHHBIE
opOUTaIM aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJIECHTHOCTh, JIEKTPOOTPHUIIATEIHHOCTD,
CTETIeHb OKHCICHHS, XUMHUYecKas CBS3b (KOBaJIEHTHas, HOHHAs, MeTaJUIMuecKas, BOJOPOJHAs),
KpUCTAJJTNYECKasl pPeméTka, THIbl XUMUYECKHX pPEaKIHi, pacTBOp, JIEKTPOIUTHI, HEIIEKTPOJIUTHI,



NEKTPOJINTUYECKAsT JUCCOLMALNSA, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW DPEAKIIMH,
XUMHUYECKOE PABHOBECHE);

TEOPUUM U 3aKOHBI (TEOpUsI DBJIEKTPOJUTHUYECKOM JUCCOLMALUM, IMEPUOJUYECKUI 3aKOH
JI.. Menneneea, 3aKOH COXPAHEHHUSI MAcChl BEIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS dHEPIUU
IIPU XMMUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XMMHH, MUPOBO33PEHUECKUE
3HAHMA, JIe)KAIIUE B OCHOBE IIOHUMAaHHUS IPUYMHHOCTU M CHCTEMHOCTH XHMMHYECKUX SIBICHM,
(aKTOJOrMYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IOJIYYEHUU U OE30IIaCHOM HCIOJIb30BAHUU
BOXHEHIIMX HEOPIraHUYECKUX BEILECTB B OBITY U MPAKTHUYECKOU JEeSITEIbHOCTH YEJI0BEKA;

C(OPMHUPOBAHHOCTh YMEHMH BBIABIATH XapaKTepHbIC NMPHU3HAKM IOHATHH, YCTaHABIMBATH MX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHSITHS IIPU ONUCAHUM HEOPraHUYECKUX BEIIECTB U
UX IPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHUI HMCIIOJIB30BaTh XUMHUUECKYIO CUMBOJIMKY JUIsI COCTaBJICHUS (hopMyn
BEUIECTB M YpPAaBHEHUH XMMMUECKHUX peakuui, cucreMarudeckyro HomeHkinarypy (IUPAC) u
TPUBHAJIbHbBIC HA3BAaHUSI OT/IE€IbHBIX HEOPIraHNYECKUX BEIECTB (YrapHblil ra3, yriaeKUcibli ra3, aMMHak,
raméHas U3BeCTb, Heral€Has U3BeCTb, MUThEBas COJA, HUPUT U APYTHE);

c(OPMHPOBAHHOCT YMEHHUI ONpEeAEsATh BaJEHTHOCTh M CTEHNEHb OKHUCICHHMS XHUMHYECKHX
3JIEMEHTOB B COEIMHEHMSIX Pa3JIMYHOrO COCTaBa, BHUJ XUMHUYECKOW CBsA3M (KOBAJEHTHAs, MOHHa,
MeTaJlJIn4€ecKasi, BOJIOPOAHAs) B COEAMHEHUSX, TUI KPUCTAIIINYECKON PElIETKN KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIEKYJsIpHAas, WOHHAs, MeTaJUIMYecKas), XapakTep CcpeAbl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COEAMHEHUI;

c(OPMHPOBAHHOCTh YMEHHUI YCTaHABJIMBAThH NMPUHAICKHOCTh HEOPTaHMUECKUX BEIIECTB TI0 MX
COCTaBY K ONpeAeaEHHOMY Kiaccy/Tpylie coelMHeHUH (IIPOCThIe BELIeCTBAa — METAJIbl U HEMETAJLIbI,
OKCH/[Ibl, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE THIPOKCHUIbI, COJIH);

c(OPMHPOBAHHOCTh YMEHUH PAaCKpbIBATh CMBICI Iepuoaudeckoro 3akona J[.J1. Menneneesa u
JI€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYI0, 00BACHUTEIbHYIO M IPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHHE ATOMOB XUMHUYECKUX
anemeHToB 1-4 mepuonoB Ilepmonmnueckoii cucrembl xumuueckux siemeHToB J[.M. Menneneena,
UCIONIb3YSl TOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTANINY», «IHEPIeTUYECKUE YPOBHUY», OOBACHATH
3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB XMMHYECKUX AJIEMEHTOB M HMX COEAMHEHHH MO MepuojaaM U
rpynmaM [lepuoanueckoil cucteMbl XUMHUYECKHX d1eMeHTOB [[.11. Menneneesa;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMHMCHIBaTh) OOIIME XHWMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3IUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNE N€HETUUECKOMN CBS3U
MEXJy HEOpPraHM4eCKMMM BELIECTBAMHM C TIOMOIIBIO YPAaBHEHHUH COOTBETCTBYIOIIUX XHUMHUYECKHX
peaKuuii;

c(OPMUPOBAHHOCTh YMEHMS KIACCU(PUIMPOBATh XUMHUYECKHE PpEAKIMH IO Pa3InYHbIM
MpU3HaKaM (YHCIy U COCTaBY PEAarupyrOUINX BEILIECTB, TEMJIOBOMY 3(PPEKTy peakuuu, U3MEHEHUIO
CTETeHEW OKUCIICHUS AIEMEHTOB, 00OpaTUMOCTH PEAKIMH, YYaCTHIO KaTajanu3aTopa);

c(OPMUPOBAHHOCTh YMEHUH COCTaBJIATh YPABHEHHUS pPEaKUMH Pa3IMYHBIX THUIIOB, MOJHBIE U
COKpaIlléHHbIE YPAaBHEHHS peaKLUii HOHHOTO OOMEHa, YUUTBIBAsl YCIOBHS, IPU KOTOPBIX 3TH PEaKIUH
UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMU, MOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHWYECKUX BEILECTB, PACO3HABATh OINBITHBIM IYTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJHBIX PaCTBOpPaX HEOPraHMUECKUX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHUH pacKpbIBaTh CYLIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii IoCpeICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(OPMUPOBAHHOCTh YMEHHH OOBACHATH 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOH peaklUuu OT



pa3aMyYHbIX (PAKTOPOB; XapakTep CMEUICHHs] XMMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTU OT BHEIIHETO
BozaeiictBus (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHMI XapaKTePH30BATh XUMHUYECKHE MPOIECCHI, JIeKAIIHNEe B OCHOBE
MPOMBIIIJICHHOTO MOJTyYeHHs CEPHON KUCIIOThI, aMMHUAKa, a TAKXKe COPMUPOBAHHOCTD IPEACTABICHUI
00 00IMX HAYYHBIX MPUHIUIIAX U HKOJOTHYECKUX MPOOIEMax XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCICHUS C HCIOJb30BAHHEM IMOHSITHS «MaccoBas
JI0JISl BEILECTBAa B PacTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHUYECKHX PEAKLUAX, MaCChl
BellecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM 00BEMY OJHOTO U3
YYacTBYIOUIMX B PEaKIUU BEIIECTB, TEIUIOBOTO 3(PQeKTa peakiy Ha OCHOBE 3aKOHOB COXPaHEHHUS
Macchl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(OpPMUPOBAHHOCTh YMEHHW COOJIIOJIaTh TMpaBWIA TOJH30BAHUS XHUMHUYECKOH TMOCYIOH H
mabopaTopHBEIM 00OpYyIOBAaHUEM, a TaKXKe MpaBuiIa OOpAIICHHsS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU TIO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBHIOJIHATH XUMHUUECKUN SKCTIEPUMEHT (pa3ioKeHue
MEPOKCUJA BOJIOPOJA B IPUCYTCTBUM KaTajau3aTropa, OMNpPENEJICHUE Cpelbl PacTBOPOB BELIECTB C
MOMOIUIBI0 YHUBEPCAIBHOTO MHJIWKATOPA, BIMSHHUE PA3NIUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxkiuu, peakiuu HUOHHOIO OOMeHa, KayeCTBEHHBbIC peakluu Ha CyibdaT-, KapOoHAT- U XJIOPHI-
AHUOHBI, HAa KAaTUOH aMMOHHUS, PEIICHHWE SKCIEPUMEHTAIBHBIX 3aJau Mo TemaMm «Metaiely u
«Hewmeramei») B COOTBETCTBUU C MPaBHJIAMH TEXHUKH 0€30IIACHOCTHU MPH OOPAIIEHUH C BEIIECTBAMH
1 J1abOpaTOpHBIM 00OPYIOBAaHUEM, MPEACTABIATH PE3yIbTaThl XUMHUUECKOTO SKCIIEPUMEHTa B (hopMme
3alMCH YPaBHCHHWU COOTBETCTBYIONIMX peakiuidi W (HopMynmHpoBaTh BBIBOJBI HA OCHOBE JTHX
pe3ynbTaTOB;

chOpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHATU3UPOBATh XUMHUYECKYI0 HH(OpMaIHIo,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPECTBA MAaCCOBOI KOMMYHUKauu, THTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOIIOATh MpaBuia SKOJOTHUYECKH 1IeIeCO00Pa3HOro MOBEICHUS B
OBITY U TPYAOBOH AEATETLHOCTU B LIEISAX COXPAHEHHsI CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOAHOMN
Cpelibl, OCO3HABaTh OMACHOCTh BO3/AECUCTBUS HA KUBbIE OPTaHU3MbI ONPEICIEHHBIX BELIECTB, TOHUMAs
cmbicn mokazatenst [IJIK, mosicHAT, Ha mpuMepax crocoObl YMEHBIICHUS W TPEIOTBPAIICHHUS HX
BPEIHOI0 BO3/EHCTBYS Ha OpraHU3M YEJIOBEKa;

JU1s 00y4aroIUXCsl C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbsI: YMEHUE IPUMEHSTH 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METO/IAaX MMO3HAHUS BEIIECTB M XUMHUECKUX SIBJICHUII;

JUIS CIIETIBIX M CIIA0OBHIANINX OOYYAIONIMXCSA: YMEHHE HCIOJB30BaTh PENbeHO TOUYECUHYIO
cucremy obo3nauenuii JI. bpaitns mist 3anucu xumudeckux Gopmyi.

TEMATHUHYECKOE INIAHUPOBAHUE MO XUMHUHAU

10 KJIACC
No Tema ypoka KomnuectBo wacos ‘ Hara DNEeKTPOHHBIE
n/n Beero|[Konrponshste|Tlpaxriueckne]| A3Y4CHUA||  1HpOBbIE
PaGOTHI pPaGOTEI oOpa3oBarenbHbIE
pecypcsl
1 |[[TIpemMeT opraHUYECKON XHUMUH, 1 BBEIUTE BBEIUTE BBeaute ||[[]]
€€ BO3HUKHOBEHHE, Pa3BUTHE U 3HauYEHUE 3Ha4YEHUE naTy
3HaveHHeE] |
2 |[[Teopus cTpoeHust opranndeckux || 1 BBEIUTE BBEIUTE BBeaute ||[[]]
coenunennii A. M. byrnepoga, eé 3HAuYCHUE 3HAUYECHUE nary
OCHOBHBIC TTOJIOXKEHU ||
|3 H[[HpeHCTaBHeHI/Ie 0 H 1 H BBE/IUTE H BBE/INTE H BBE/INTE H[[]]




No Tema ypoka KonnuectBo wacoB ‘ Hara DJIEKTPOHHBIE
n/n Beero|[Koutponbhsie|[Ipaktuueckuel| 13y4eHus | mmdposbie
paBoTHI paBOTHI oOpa3oBaTebHbIC
pecypchl
KJIACCU(UKALIUN OPTAHUYECKUX 3HauYEHUE 3Ha4YEHUE naTy
BemlectB. Homenkmnarypa
(cucremaTnueckas) u
TPUBUAIbHBIC HA3BAHUS
OpraHUYEeCKUX BEUIECTB] ]

4 |[[[AnxaHbI: COCTaB U CTPOECHUE, 1 BBEIUTE BBEIUTE BBeaute ||[[]]
FOMOJIOTUYECKUH psif]] 3HAYEHUE 3HAYEHUE Jary

5 |[[[Meran u 3Tan — npocTtenime 1 BBEJIUTE BBEJIUTE BBeaute ||[[]]
MIPEICTaBUTENH aJIKaHOB] | 3HaYEHUE 3HaYEHUE naTy

6 |[[[AJKEHBI: COCTaB U CTPOEHHUE, 1 BBEIUTE BBEUTE BBeaute ||[[]]
CBOMCTBA] | 3HAYCHUE 3HAYCHHUE naTy

7 |[[DTunen u nponuieH — 1 BBEAUTE BBEIUTE BBeaute ||[[]]
MIpOCTEHIINe MPeICTaBUTENN 3HaYEHUE 3HauYEHUE naTy
AJIKEHOB] |

8 ||[[IIpakTuueckas pabota Ne 1. 1 BBEJUTE 1 BBeaure ||[[]]
«IlonmyueHnue 3TUICHA U U3YUYCHHE 3HAYCHUE naTy
€ro CBOMCTBY»]]

9 |[[Ankaguensl. bByraguen-1,3 u 1 BBEUTE BBEIUTE BBeaute ||[[]]
MetunOyranuen-1,3. [lonyuenne 3HaYEHUE 3HaYEHUe naTy
CUHTETUYECKOTO Kay4yyKa U
pe3uHbI| |

10 ||[[AnkuHbI: cocTaB u ocodeHHocTH || 1 BBEJIUTE BBEJIUTE BBeaute ||[[]]
CTPOCHHSI, TOMOJIOTHYECKUIA PSiI. 3HaYEHUE 3HauYEHUE naTy
AneTHsIeH — MpOCTEUINN
MPEeACTaBUTENb AIIKUHOB] |

11 ||[[Bpruncnenus no ypaBHEHUIO 1 BBEJINTE BBEJIUTE BBeaute ||[[]]
XUMHUYECKON peakiuu]| 3HAYEHUE 3HAYEHHUE Jary

12 ||[[Apenbl: 6€H30T U TOIYOI. 1 BBEIUTE BBEIUTE BBeaute ||[[]]
TokcuyHOCTH apeHOB] | 3HAYEHUE 3HAYEHUE Jary

13 |[[I'eneTnuecKas CBSA3b 1 BBEJIUTE BBEJIUTE BBeaute ||[[]]
YII€BOJOPOA0B, IPUHAJICKALTUX 3HauYEHHE 3Ha4YEHHE naTy
K pa3JIMYHbIM KJiaccaM] |

14 ||[[TIpupoaHbIE UCTOUYHUKHI 1 BBEJIUTE BBEJIUTE BBeaute ||[[]]
YIJI€BOJOPOAOB: MPUPOAHBIN ra3 u 3HauYEHUE 3Ha4YEHUE naTy
MOMYTHBIE HE(PTSAHBIE ra3bl, HePTh
U TIPOJIYKTHI €€ TiepepaboTKu] ]

15 ||[[TIpupoaHbIe HCTOYHUKHI 1 BBEIUTE BBEIUTE BBeaute ||[[]]
YIJI€BOJOPOAOB: MPUPOAHBIN ra3 u 3HauYEHUE 3Ha4YEHUE naTy
MOMyTHBIE HE(PTAHBIE ra3bl, HePTh
U TIPOJTYKTHI €€ TiepepaboTKu] ]

16 |[[KonTponbHas paboTa mo 1 1 BBEIUTE BBeaute ||[[]]
pazneny «YTIeBOIOPOII»]] 3HAYCHHE naTy

|17 H[[HpenenLHHe OJTHOATOMHBIE H 1 H BBEIUTE H BBEIUTE H BBEIUTE H[[]]




No Tema ypoka KonnuectBo wacoB ‘ Hara DJIEKTPOHHBIE

n/n Beero|[Koutponbhsie|[Ipaktuueckuel| 13y4eHus | mmdposbie

paBoTHI paBOTHI oOpa3oBaTebHbIC
pecypcbl
CHUPTHI: METAHOJ U 3TAHOJI. 3HauYEHUE 3Ha4YEHUE naTy
Bonopoanas cBsi3b||

18 |[[[MHOroatoMHbI€ COUPTHI: 1 BBEJIUTE BBEJIUTE BBeaure ||[[]]
STUJICHTJIMKOJb U TIULEPHUH] ] 3HAYEHHUE 3HAYEHUE Jary

19 |[[[Denon: cTpoeHrE MOJEKYJIHI, 1 BBEJIUTE BBEJIUTE BBeaure ||[[]]
(bu3nUecKre U XUMUICCKHE 3Ha4YEHUE 3Ha4YEHHE naTy
CBOWCTBA, IPUMEHEHUE] |

20 |[[[Anbperuabl: hopManbaAETua U 1 BBEJIUTE BBEJIUTE BBeaure ||[[]]
areTanbaerua. AneToH] ] 3HAYCHUE 3HAYEHHUE naTy

21 |[[[OaHOOCHOBHBIE MpeEIbHBIC 1 BBEIUTE BBEIUTE BBeaute ||[[]]
KapOOHOBBIE KUCIIOTHI: 3HaYCHUE 3HaYCHUE naTy
MypaBbUHas U YKCYyCHas ||

22 |[[[IpakTuueckast padota No 2. 1 BBEIUTE 1 BBeaure ||[[]]
«CBoiicTBa pacTBOpa YKCYCHOM 3Ha4YCHHE naTy
KHUCJIOTBI» | ]

23 ||[[CTeapuHOBas U OJIEMHOBAs 1 BBEIUTE BBEIUTE BBeaute ||[[]]
KHUCJIOTHI, KaK MPEJACTaBUTEIH 3HAUYCHUE 3HAYCHUE naTy
BBICITHX KapOOHOBBIX KHCIIOT]]

24 |[[[Mbl1a KaK COJIM BBICIIUX 1 BBEUTE BBEIUTE BBeaute ||[[]]
KapOOHOBBIX KHCIIOT, X MOIOIIEE 3HAYCHUE 3HAYCHUE naTy
nercTuel]|

25 ||[[CnoxHble 3(hupbl Kak 1 BBEIUTE BBEIUTE BBeaute ||[[]]
MIPOU3BOHBIE KAPOOHOBBIX 3HAYCHUE 3Ha4YCHUE naTy
KHUCJIOT. ' MaApONn3 CIOXKHBIX
9¢upos]]

26 ||[[?Kupsl: rTuapoIN3, NPUMEHEHHE, 1 BBEIUTE BBEUTE BBeaute ||[[]]
Ouosornueckasi pojb XHUPOB] | 3Ha4YCHUE 3HA4YCHUE naTy

27 |[[[YrneBoabl: cocTas, 1 BBE/IUTE BBE/IUTE BBeaute ||[[]]
knaccudukanusa. Baxueitmme 3HauYEHHE 3Ha4YEHHE naTy
MPEACTaBUTENH: TIIOKO03a,
¢bpyxTO3a, caxaposa]]

28 |[[[Kpaxmai u uemono3a Kak 1 BBEJINTE BBEJIUTE BBeaute ||[[]]
MIPUPO/IHBIE TOTUMEPHI] | 3Ha4YCHHE 3Ha4YCHHE naTy

29 |[[[KonTponbHas paboTa mo 1 1 BBEIUTE BBeaute ||[[]]
pazneny «Kucinopoacoaepxkaiue 3HA4YCHUE naTy
OpraHUYEeCKUE COCAMHEHUSY] |

30 ([[[AMUHBL: METUJIAaMUH U QaHUJIUH | 1 BBEIUTE BBEIUTE BBeaute ||[[]]

3HAYCHHE 3HAYCHHE naTy

31 ||[[AMHHOKHCIIOTHI KaK 1 BBEJIUTE BBEIUTE BBeaute ||[[]]
am¢oTepHbIe OPraHUYECKUE 3HauYEHUE 3Ha4YEHUE naTy
COEIMHEHMUS, NX OMOJIOTTYECKOE
3Hauenue. [lentunapi]]

|32 H[[BeHKI/I Kak MPUPOHBIE H 1 H BBEIUTE H BBEIUTE H BBEIUTE H[[]]




No Tema ypoka KonnuectBo wacoB ‘ Hara DJIEKTPOHHBIE
n/n Beero|[Koutponbhsie|[Ipaktuueckuel| 13y4eHus | mmdposbie
paGoTHI paGoTHI oOpa3oBaTebHbIC
pecypcsl
BBICOKOMOJIEKYJISIPHBIE 3HAYEHUE 3HAYEHHUE Jary
COeMHEHHS ||
33 ||[[OcHOBHBIE MOHATUSA XUMHH 1 BBEIUTE BBEUTE BBeaute ||[[]]
BBICOKOMOJIEKYJISIPHBIX 3HAYEHUE 3HAYEHUE Jary
COCAMHEHM ||
34 |[[[OcHOBHBIE METO/IBI CHHTE3A 1 BBEIUTE BBEIUTE BBeaute ||[[]]
BBICOKOMOJIEKYJIIPHBIX 3Ha4YEHUE 3Ha4YEHHE JnaTy
coequHeHui. IlmacTMaccel,
Kay4yKH, BOJIOKHA] |
|I[o6aBI/ITL CTPOKY
OBUIEE KOJIMYECTBO YACOB I1O|| 34 2 2
I[TPOI'PAMME
11 KIIACC
Ne Tema ypoka Komnunuectso yacos ‘ Hata OJEeKTPOHHbIE
n/m Bcero|| Kontponbhsie || Ipaktuueckue || 13YTCHIA mH(posse
paBoOTH PaBOTEI o0Opa3oBaTebHbIC
PECYPChI
1 |[[XuMmudeckuii aeMeHT. ATOM. 1 BBEJIMTE BBEJIMTE sBeaute |([[]]
DnexkTpoHHas KOH(UTrypanus 3HA4ICHHC 3HaYCHHC Aary
aToOMOB] |
2 |[[TIeproanyeckuii 3aKOH U 1 BBEJNTE BBEJIUTE sBezute |([[]]
[Tepuonnueckas cucrema SHAIEHHUE 3Ha4ICHHE Aary
XUMHYECKHUX 31eMeHTOB /JI. .
MenneneeBa, UX CBA3b C
COBPEMEHHOMN TEOPUEN CTPOCHUS
aToMOB| ]
3 |[[[3axkoHOMEPHOCTH U3MEHEHHSI 1 BBEUTE BBCIIUTE sequre |([[]]
CBOWCTB XMMHUUYECKHX AJIIEMEHTOB U 3HA49CHUE SHAYCHHE Aary
MX COEIMHEHUH I10 Tpynnam u
nepuoaaM. 3HaUCHUE
MEPUOINYECKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKHUX DJIEMEHTOB
J.W. Menneneesa B pa3BUTUU
HayKu] ]
4 |[[[CtpoeHue BemiecTBA. 1 BBEIUTE BBEJIUTE sBequte ||[[]]
XHUMHUYECKasl CBSA3b, €€ BUJIbI; SHa4YCHHUE 3Ha4CHUC nary
MeXaHH3Mbl 00pa30BaHuUs
KOBAJIEHTHOU CBs3U. BonopoaHas
CBSI3b] |
5 |/[[BameHTHOCTD. 1 BBEJIUTE BBEIUTE seeaute ||[[]]
ONEeKTPOOTPULIATEIBHOCTD. 3Ha4CHNE 3HA4CHUE Aaty
Crenens oxucieHns. Bemecrsa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHMS ||




HaIpsDKEHUH MeTasuioB] |

Ne Tema ypoka Komnuuectso yacos Hata OneKTpOHHbIE
n/n Bceero|| Kontponsabie || IIpaktuueckue || 13Y1CHIA ugpossie
paBoTHI PaBOTEI o0pa3oBaTesbHbIC
PECYPChI

6 |[[TToHsTHE O TUCTIEPCHBIX 1 BBE/IUTE BBE/UTC sBezute ||[[]]
cucremax. MctuaHsie n SHAYCHUEC SHaYCHHE Aary
KOJUIOU]IHBIE pacTBOPBL. MaccoBas
JI0JIsl BEILIECTBA B pacTBope]|

7 |[[Knaccudukamus u 1 BBENTE BBEAUTE sBezute |([[]]
HOMEHKJIaTypa HEOPraHM4YEeCKUX 3Ha4CHNE 3HA4CHUE AaTy
COeMHEHMH. |'eHeTnyeckas CBs3b
HEOPraHUYECKUX BEILECTB,
pPa3IMYHBIX KJIaCCOB] |

8 |[[[Kmaccudurarmss XMMUIECKIX 1 BBEIUTE BBE/IUTE sBezute |([[]]
peaKkuuii B HEOPTraHUYECKOU U 3Ha4CHNE SHAYCHHE AaTy
OpraHUYEeCKON XUMHH. 3aKOH
COXpaHEHUsI MaCcChl BEUIECTB;
3aKOH COXPaHEHUs U IIPEBPAILLICHUS
SHEPTUH NPU XUMUYECKUX
peakuusix||

9 |[[CkopocTs peakmuu. OOpaTuMBbIe 1 BBEIUTE BBCIUTE seaute |([[]]
peaKLII/II/I. XHMquCKOC 3HAYCHUC 3HAYCHUC nary
paBHOBecue] |

10 ([[TIpakTiueckas paboTa Ne 1. 1 BBC/IUTC 1 seezute |[[]]
«BnusHIE pa3nnyHbIX (HaKTOPOB 3HauCHUC Aary
Ha CKOPOCTbh XUMHYECKOU
peakuumn»||

11 |[[DnexTponuTHyecKas 1 BBEJUTE BBEIUTE BBeaute ||[[]]
nuccormas. [ToasTue o 3HAaYCHUE 3HaYeHNE Jaty
BOZIOpOJHOM Mokazarene (pH)
pactBopa. Peakuun noHHOTO
oOMeHa. ['uaponn3 opraHn4ecKux
Y HEOPTraHUYECKHUX BEIECTB] |

12 [[[OxucouTensHO- 1 BBEJUTE BBEUTE BBeaute ||[[]]
BOCCTAHOBUTEIIbHBIE PEAKIIUH. 3Ha4CHUC 3HA4CHUE Aaty
[TonsiTre 06 snekTponn3e
pacIyiaBoB U pacCTBOPOB COJIEH] |

13 |[[KonTponbHas paboTa no paszgeny || 1 1 BBC/IHTC BBezuTe ||[[]]
«Teopernueckre OCHOBBI SHa4YCHHC naty
XUMHANY| |

14 |[[MeTaibl, MX TOJOKEHUE B 1 BBEJIMTE BBEJIUTE seeaute ([[]]
[Tepuonnueckoit cucreme 3HA4CHNE 3Ha4CHHC Aaty
XUMHYECKHUX 3eMeHTOB /JI. .
MenpeneeBa 1 0COOEHHOCTH
cTpoeHust aromoB. O01ue
(bu3MYeCcKre CBONCTBAa METAIOB] |

15 |[[[CrnaBel MeTAILIOB. 1 BBEJUTE BBEJIUTE seeaute ||[[]]
3HeKTpOXHMquCKHﬁ pﬂ)l 3HA4YCHUC 3HA4YCHUC Aaty




No Tema ypoka KonugectBo yacos Jara DIIeKTPOHHBIE
n/n Bceero|| Kontponsabie || IIpaktuueckue || 13Y1CHIA ugpossie
paBoTLL PaBOTEI oOpa3oBareybHbIe
PECYPChI

16 |[[Xumudeckue CBOHCTBA 1 BBEJIUTE BBE/IUTE sBeute |([[]]
BKHEHIINX METAJUIOB (HATpUi, 3Ha9CHNE 3HAYCHHC Aaty
KaJui, KaJlbIluii, MarHHi,

AITFOMUHUNA) U UX COCTUHEHUH] ]

17 |[[[ XuMudeckue CBOHCTBa Xpoma, 1 BBEJIUTE BBEJIUTE seeaure ([[]]
MEIUu U UX COC,Z[I/IHGHI/II‘/JI]] 3HA4YCHUC 3HAYCHUC nary

18 |[[[XuMu4eckne CBOMCTBA IIMHKA, 1 BBEJIUTE BBEJIUTE seesute ||[[]]
Keje3a U UX COeTMHEHUH || 3HAuCHHE 3Ha4CHUE Aaty

19 |[[[TIpakTrueckas padota Ne 2. 1 BBCAHUTE 1 Beeaute |([[]]
"Pemenue skCriepuMeHTaIbHbBIX 3HAuCHHE Aaty
3a1a4 o teme «Metamibi»']]

20 ||[[HemeTasibl, X OJOXKECHUE B 1 BBEJIUTE BBEJIUTE Beezute |[[]]
[Tepuonnueckoit cucreme 3HAuCHHE 3HA4CHHC Aaty
XUMHUUYECKUX d1eMeHTOB J[. U.

MenzeneeBa 1 0COOEHHOCTH
CTPOEHHUSI aTOMOB] |

21 |[[Du3nveckure cBOMCTBA 1 BBEJUTE BBEJUTE sBezute |([[]]
HEMETAJUIOB. AJUIOTPOIUSA 3HAuCHHE 3HA4CHHC Aaty
HEMETaIlJIOB (Ha mpuMepe
KHCIOpoAaa, cepsl, pochopa u
yriaeposia)]]

22 |[[Xumu4eckre CBOMCTBA 1 BBEJUTE BBEJUTE sBezute |([[]]
raJIOr€HOB, CepBI U UX 3HA4YCHUC 3HAYCHUC aary
COCMHEHM ]

23 |[[XumuuecKkue CBOMCTBA a30Ta, 1 BBE/IMTE BBE/IMTE sBeaute |([[]]
(boco(bpa " UX COGHHH@HHﬁ]] 3HAYCHHE 3HAYCHUE Jary

24 | [[Xumuyeckue cBoiicTBa yriaepoaa,|| | BBC/IUTE BBC/IUTE BeeauTe ||[[]]
KPEMHHUS U UX COETUHEHM] | 3HAICHHC 3HAYUCHHC Aaty

25 ||[[TTpumeHeHne BaXKHEUITIX 1 BBE/IUTE BBE/IUTC sBequte ||[[]]
HEMETAJIJIOB U UX COEAMHEHNUN || SHAUCHHE 3HAYCHMC Aaty

26 |[[O0O0OIIEeHNE U CHCTEMaTH3aIUs 1 BBE/IMTE BBEJIMTE sBeaute |([[]]
3HaHu# 1o TeMe «Hemeramiby. SHAYCHHE 3Ha4CHHC Aaty
Brluucnenus no ypaBHeHUSIM
XMMHYECKUX PEAKIUN U
TEPMOXHUMHUYECKUE PACUETHI| |

27 |[[TTpakTrueckas padbota Ne 3. 1 BBE/IMTE 1 sBezute |([[]]
«Pemienne dkcriepuMeHTaIbHbIX 3HA9CHUC Aatry
3amad o Teme "Hemeranmmsr'"»]]

28 |[[KonTposbHas paboTa Imo TeMaM 1 1 BBEJIUTE sequte |([[]]
«Metamne» u «HemeTanns»]| 3HAYCHMC Aaty

29 |[[Heopranuueckue u 1 BBEJUTE BBEJUTE BBeaute ||[[]]

3HA4YCHUC 3HA4YCHUC Aaty

OpPraHn4€CKUC KUCJIOTHI.
Heoprannueckue u oprannueckue
OCHOBaHU| |




No Tema ypoka KonugectBo yacos ‘ Jara DIIeKTPOHHBIE
n/n Bceero|| Kontponsabie || IIpaktuueckue || 13Y1CHIA ugpossie
paBoTLL PaBOTEI oOpa3oBareybHbIe
pecypesl
30 |[[[Am¢oTepHbie Heopranuyeckue u || 1 BBEJIUTE BBEJIUTE seeute ||[[]]
OpraHuYecKue COCAUHEHU. 3Ha4CHUC 3HAYCHHUC nary
['enernueckas cBs3b
HEOPraHWYECKUX U OPraHUYECKUX
BEIIEeCTRB] |
31 |[[[Posb xuMuu B 0OecrieUeHUH 1 BBE/IUTE BBE/IUTE Beezute |[[]]
JKOJIOTUYECKOM, IJHEPIreTUIECKON U 3HauCHUC 3HAYCHUE AaTy
MUIIEBON O€30MaCHOCTH, Pa3BUTUU
MEIULIUHBI | |
32 |[[TIpencTaBienus 06 00X 1 BBEJUTE BBEJIUTE sBezute |([[]]
HAyYHBIX OPUHIHANAX 3HA4YCHUC 3HAYCHUC nary
MPOMBIIUIEHHOTO MOJYy4YEeHUS
Ba)XKHEHUIIIMX BEIIECTB] |
33 |[[YenoBek B MHpE BEIIECTB U 1 BBEIUTE BBEIUTE sBenute |([[]]
MaTepI/Ia.HOB]] 3HA4YCHUC 3HAYCHUC aarty
34 |[[Xumus 1 310pOBbE YesoBeKa]| 1 BBEUTE BBE/IUTE seezmte |[[]]
3HA4YCHUC 3HAUYCHUC aaty
|I[o6aBI/ITL CTPOKY
OBUIEE KOJIMYECTBO YACOB I1O|| 34 2 3
I[TPOI'PAMME

25.9. B d(enepanbHBIX H PETHOHAIBHBIX TIPOIEAYpax OICHKH KadecTBa OOpa3OBaHUS
UCIIOJIb3YETCS TepeueHb (KOAU(pUKATOp) paclpeesIeHHBIX MO KJIAacCaM IMPOBEPSEMBIX TPEOOBAHUN K
pe3yabTaTaM OCBOCHHUsSI OCHOBHOH 00pa3oBaTEIbHON MPOTrpPaMMBblI CPEIHEro oOIiero oOpa3oBaHUs M
AJIIEMEHTOB COJCPKAHUS M0 XHUMHH.

Tab6muna 15
ITpoBepsieMble TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHOM nporpammsl (10 kimacc)
Kon [TpoBepsiemble TpeIMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
IIPOBEPSAEMOTO MIPOrpaMMBbI CpeJIHEro 001ero oopa3zoBaHus
pe3yJsbrara
1 Teopernueckre OCHOBBI OPraHU4YECKON XUMHH
1.1 CopMUpOBaHHOCTh  NPEACTABIEHUH O  XUMHUYECKOU COCTAaBJISFOLIEH

€CTECTBEHHOHAY4YHOW KapTHHBI MUPA, POJIM XMUMHH B [IO3HAHUU SIBJICHUN ITPUPOJIBI,
B (OpMHpPOBAaHMM MBIIUIEHUS M KYJIbTYphl JUYHOCTH, €€ (YHKIIMOHAIbHON
rPaMOTHOCTH, HEOOXOAUMOM AJIs PEelIeHUs] MPAKTHUYECKUX 3a]a4 U SKOJIOTMYECKH
000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBbIO U IPUPOAHOI cpelie

1.2 Brnanenue CHUCTEMOI1 XAMHUYECKHAX 3HaHUM, KOTOpas BKJTFOYAET:
OCHOBOIIOJIAralolne MOHATHUS (MOJIEKYJIa, BAIECHTHOCTD, 3JIEKTPOOTPULIATENILHOCTD,
CTETIeHb OKUCIICHUS, XUMUYECKasl CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM,
VIIEpOAHBIN CcKeneT, (hYHKIMOHANbHAS TPYINA, paauKall, U30Mepus, U30MEpHI,




TOMOJIOTMUECKUN psAll, TOMOJIOTH, YIJIEBOAOPO/BI, KUCIOPOA- U a30TCOAEpIKAIINE
COCIMHEHUS, OMOJIOTMYECKH AaKTHBHBIC BeIIecTBA (YIJIEBOMBI, KUPBI, OENKn),
MOHOMEp, TOJUMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COEAMHEHUS);
TEOPUM U 3aKOHBI (TEOPHUS XMMHUYECKOI'O CTPOCHHUs OPraHMYecKHUX BemecTB A.M.
BbyrnepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMHUH, (aKTOJIOIMUYECKHE
CBE/ICHUSI O CBOWCTBAaX, COCTaBe, INOJYYEHMH M O€30I1aCHOM HCIIOJIb30BaHUU
BOXHEHIINX HEOPTraHWMYECKHX M OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
JESTEIBHOCTH YEeJI0BEKa

1.3

CdopMUpOBaHHOCTh YMEHHMH BBISBISATh XapaKTEpHbIE MPU3HAKH IOHSATHH,
yCTaHaBIIMBaTh UX B3aHMMOCBA3b, UCIIOJIB30BATh COOTBETCTBYIOIIKME MOHSATUS IPH
ONMCAHUU COCTaBa, CTPOCHUS U NIPEBPALLEHUI OPraHNYECKUX COEIUHEHUN

1.4

c(OpMUPOBAHHOCTh YMEHHM HCHOJIb30BaTh XHUMHUYECKYK) CHMBOJHKY JJIsi
COCTaBIICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEepHYTOW, COKpAIEHHOM)
dbopMya OpraHMYECKUX BEIIECTB M YPAaBHEHUH XUMHYECKHUX PEAKIUH,
M3TOTaBIUBATH MOJIETH MOJIEKYJ OPraHMYECKHX BEHIECTB ISl WIUTIOCTPALMHM MX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

CdopMUpOBaHHOCTh yMEHUW YCTaHABIMBATh MPHUHAJICKHOCTh H3YyUYEHHBIX
OpPraHMYECKHUX BEIIECTB MO HMX COCTaBY M CTPOCHHIO K OINPENEICHHOMY KIaccy
(rpymme) coenuHeHU# (YrJIE€BOIOPOIBI, KUCIOPO U a30TCOIEPKAIINE COSTNHEHUS,
BBICOKOMOJICKYJISIDHBIC COSAMHCHHUS), JaBaTh UM HA3BaHUS O CHCTEMATHYCCKOU
nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH yYMEHHSI  ONpPEIENSATh BHAbI XUMHUYECKOW CBS3H B
OpPraHMYECKUX COECIUHEHUSX (OJUHApHBIE U KPAaTHbIE)

1.6

ChopMHUpPOBAaHHOCT, yMEHHUS TPUMEHSATH: TOJOXKEHUS TEOPUU  CTPOEHUS
oprannyeckux BemectB A.M. BytiepoBa /st 0OBICHEHHS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAaHEHHUsI MacChl BEILIECTB

VYrinesopoponsl. Kucnopoaconepxamue ©M - a30TCOAEPIKALIUE  OpraHUYECKHE
COEIMHEHMS. BBICOKOMOJIEKYIISIPHBIE COEANHEHUS

2.1

CdopMupoBaHHOCTL YMEHHI TMPUBOAUTH TPHUBHAIBHBIE HA3BAaHUS OTJEIbHBIX
OpPTaHMYECKUX BEIIECTB (ITUJICH, TPOIUIICH, alleTUIIEH, STHIICHTJINKOJIb, TIUIIEPHH,
dbenon, dhopmanbaeru, aneTanbAeTu, MypaBbuHas KUCIOTa, YKCYCHAsT KUCIIOTA,
OJICMHOBasl KHCJIOTA, CTE€ApUHOBAsh KHUCJIOTA, TJIOKO03a, (pyKTO3a, Kpaxmall,
EJUTIOJI03, TITUITHH )

2.2

CdopMupoBaHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, PU3NIECKUE U
XUMHUYECKHE CBOMCTBA THUIHMYHBIX IPEJICTABUTENCH pa3jIMYHBIX  KJIACCOB
OpTraHWYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, MPONUJICH, alleTuiIeH, Oyraaunes-1,3,
MeTunoyTaaueH- 1,3, 6eH301, METaHOI, TaHOJ, STUJICHTJIUKOIb, TIIUIEPHH, (EHOT,
areTabJICTH/l, MypaBbHHAS M YKCYCHAsl KUCIIOTHI, TJIFOK03a, KpaxMall, IeJITI0JI03a,
AMUHOYKCYCHAsl KUCIIOTa)
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ChopMupoBaHHOCTH YMEHHS WJUTIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXKIY
TUNAYHBIMU IIPEACTABUTEISIMU  PA3JIMYHBIX KJIACCOB OpPraHUYECKUX BELIECTB
YPaBHEHUSMH COOTBETCTBYIOIIMX XMMHMUYECKHX PEAKUUN C HCIOIb30BAHUEM

CTPYKTYPHBIX (hopMyI
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ChopMUpOBAaHHOCTE YMEHHS XapaKTEPHU30BaTh HCTOYHUKH YTIEBOJIOPOIHOTO
CBhIpbst (HepTh, MPUPOIHBIN Ta3, YroJib), CIOCOOBI X MEepepPabOTKH U MPAKTHIESCKOE
NPUMEHEHHE TIPOIYKTOB NIEpepadOTKU

XUMHS U KU3Hb. PacueTsbl

3.1

CdopMUpoOBaHHOCTh YMEHHH BJIAJETh CHCTEMOH 3HAHMI 00 OCHOBHBIX METOAAX
HAay4HOTO MO3HAHMS, HCHOJB3YEMBIX B XHMUU MPH HU3YYEHHUH BEIIECTB U
XUMHUYECKHX SIBJICHUN (HAOII0/IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOICTTUPOBAHNE),
WCIIOJb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUA U1 TNPHUHATHS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMHM M HX
MIPUMEHEHUEM

3.2

CdopMUpOBaHHOCTE YMEHHI COOJIOATh MpaBUjia IOJTH30BAHKS XUMHUYECKOU
MOCY/I0OM M J1abopaTOpHBIM OOOPYIOBaHHMEM, a TaKKe MpaBwia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKLHUSMHU IO BBINOJHEHUIO JTaOOPATOPHBIX
XUMHYECKHX OIBITOB
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ChopMupoBaHHOCT ~YMEHHH IUIAHUPOBATb W BBIIOJNHATH  XUMHYECKHHA
SKCIIEPUMEHT (MIPEeBPAICHHS] OPTraHUYECKUX BEIECTB MPU HAIPEBAHUU, MTOJTYyYCHHE
STUJICHA U U3YYCHHE €r0 CBOWCTB, KAUYECTBEHHBIE PEaKIIMU OPTaHUYECKUX BEUIECTB,
JeHatypauus OelIKOB MpU HArPEeBaHUU, [IBETHbIC PEAKIIH OEJIKOB) B COOTBETCTBUH
C IpaBWIAMH TEXHUKHM O€30MaCHOCTH MpH OOpalleHuH C BEIIeCTBAMH MU
7abopaTOpPHBIM  O0OPYIOBAaHUEM; TMPEACTABISITH  PE3yJAbTAaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3alucCu YPaBHEHMH COOTBETCTBYIOIMX peakuud Hu
(GbopMyIUpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJbTAaTOB
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ChopMupOBaHHOCT ~ yMEHUH  MPOBOMUTH  BBIYUCICHHS 1O XUMHUYECKUM
YpaBHEHUSAM (Macchl, 00beMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOIYKTa
peakuuu 1Mo U3BECTHBIM Macce, 00beMY, KOJIMUECTBY OJTHOTO U3 UCXOHBIX BEIIECTB
WJIM IPOJYKTOB PEAKIUN)

3.5

CopMUpOBaHHOCTh ~ YMEHUN  KPUTHYECKHM  AHAIU3UPOBATh  XUMHUYECKYIO
uH(pOpMaLMIO, TOJIyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOM
uH(popmanuu, cetb HTEpHET U Apyrue)

3.6

CdopmMupoBaHHOCTH YMEHUI COOJIIOIATh MMPaBUIIA SKOJIOTHYECKH 11€7IECO00Pa3HOT0
MOBE/EHNA B OBITY M TPYAOBOHM NEATEIBHOCTH B LEISIX COXPAHEHHUS CBOETrO
3JI0POBbsI U OKPY’KAIOLIEeH MPUPOTHON CPeibl, OCO3HABATH OMACHOCTh BO3/IEHCTBHS
Ha JKMBBIE OPraHU3Mbl OINpPENEJICHHBIX OPraHMYEeCKHX BEIIECTB, MOHMMAsl CMBICI
nokazarenss [IJIK (mpemenbHO [OMyCTUMOM KOHIIEHTpalMM), MOSICHATH Ha
IpUMepax CrocoObl YMEHbIIEHHSI M IPEOTBPALICHNS UX BPEIHOTO BO3/IEHCTBHS Ha




OpTraHu3M 4YCJIOBCKaA

Tabmuma 15.1
[IpoBepsiembie 3emMenThI coaepskanus (10 kiacc)

Kon

[IpoBepsieMblil AIEMEHT COEPHKAHUS

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

1.1

[IpenMeT opraHu4ecKol XMMHUHU: €€ BOZHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B IOJIYYCHHUU
HOBBIX BELIECTB M MarepuajoB. Teopusi CTpOEHHS OPraHMYECKUX COeIMHEHUH A.M.
bytiiepoBa, ee OCHOBHBIE NTOJIOKEHUS

1.2

CtpykTypHble (OpMYJIBI OpraHMYECKUX BeIIecTB. I'omMosorusi, usoMepus. XuMU4yecKas
CBSI3b B OPraHUYECKUX COCAMHEHMSIX - OJMHApHBIE U KpaTHbIe cBA3U. [IpencraBneHue o
KJIAaCCHU(PUKAIIUU OPTAaHUICCKUX BEIIECTB

1.3

HOMeHKHaTypa OPraHu4YCCKUux COCJIMHEHU M (CI/ICTeMaTI/I‘IeCKaSI) H TPUBUAJIbHBIC HA3BAHUA
BaKHEHIIINX HpeHCTaBHTeHCﬁ KJIACCOB OPTraHNYCCKHX BCUICCTB

YTIeBo0poasl

2.1

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psn. MeraHn M 3TaH - mpocreiiue
IPEJICTAaBUTENIN aJIKAHOB: (PM3NYECKUE U XUMUYECKUE CBOMCTBA (PEaKLUU 3aMEIIECHUs U
TOpEHNs1), HaX0XKJIEHUE B IPUPOJE, IOTyYeHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTHYECKUM psii. DTUJIEH U MPOIMUJIEH - IPOCTEHIIINE
NPEJCTaBUTENN AIKEHOB: (PH3MUECKUE U XMMHUYECKHIE CBOMCTBA (pEaKIy THIPHPOBAHNS,
TaJIOTEHUPOBAHUS, TUJpATAllMM, OKUCIEHUS W MOJIMMEpPU3allUK), MOJIydeHUEe H
IIPUMEHEHHUE
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Ankanuensl: OytaaueH-1,3 u MetunOyragueHn-1,3: crpoeHue, BaKHEHIINE XUMHYECKHE
cBoiicTBa (peakus noaumepusanun). [lomyyeHne cuHTETHYECKOTO KaydyKa U Pe3UHBI
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AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUH psia. AUETHIEH -
NPOCTEHIINN MpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMHUYECKHE
CBOICTBa (peakluy r’uApUPOBAHNUS, TAJIOT€HUPOBAHMSL, TUAPATALIUHN, TOPEHHUS ), TOJTyYEHUE
Y IPUMEHEHUE

2.5

Apenbl. benzoin: cocraB, cTpoeHue, (pU3MUECKHE W XUMHUUYECKHE CBOWCTBA (peaKiuu
raJIOrTeHUPOBAHUS U HUTPOBAHMUS), TOJTyYEHHE U pUMEHEeHHe. ToJyoul: cocTaB, CTPOSHHE,
¢usznyeckue M XMMUYECKHE CBOMCTBa (peaklUMM TajJOreHUPOBAaHUS U HUTPOBAHMS),
MOJlyueHUE M TpHUMeHeHue. TOKCHYHOCTh apeHoB. l'eHeTndeckas CBS3b MEXKAY
YIJIEBOIOPOAAMH, IPUHAIEKAIMMHY K Pa3IMYHbIM KjaccaM

2.6

[TpuposaHble UCTOYHUKH YTIE€BOAOPOAOB. [IprpoaHbIil ra3 U nomyTHbIe HEPTAHBIE ra3bl.
Hedte u ee npoucxoxaenue. Crocobbl mnepepabOTKU He(TU: MEeperoHkKa, KPEeKUHT
(TepMuYecKHd, KaTamuTHuyeckuil), muponu3. IIpoaykTel mnepepaboOTKH HePTH, HX
OpUMEHEHHE B TMPOMBIIUIEHHOCTH W B ObITy. KaMmeHHBIH yronb M HpPOIYKTHI €ro




nepepadoTKu

Kucnoponconep:xaiue opraHn4eckue CoeAMHEHNS

3.1

[IpenenbHbIE OJHOATOMHBIE CIHMPTHL. METaHON M STaHON: CTPOCHUE, (PU3NYECKUE U
XUMHYECKHE CBOMCTBa (peakuMM C aKTUBHBIMH METaJUIaMH, TaJIOT€HOBOJOPOIAMH,
ropeHue), npuMeHeHue. BomopoaHbie cBS3U MEXIy MoJieKylnaMmu cnuproB. [leiicTBue
MeETaHoJIa ¥ 3TaHOJIa HAa OPraHMU3M 4eoBeKa. MHOroaTOMHbIE CIIMPThL. DTUIIEHTJIUKOJIb U
TJIMIEPUH: CTPOCHUE, (U3NYECKHEe W XHUMHYECKHE CBOMCTBA (B3aMMOJACHCTBHE CO
IEJIOYHBIMHY METAJIJIaMH, Ka4ECTBEHHAsI PEaKIMsl HA MHOIOATOMHBIE CIUPTHI). JlelicTBue
Ha OpraHu3M uenoBeka. [IpuMeHeHne riunepyuHa u 3TUIEHTIIUKOIIS
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@DeHOM: CTPOSHUE MOJICKYJbI, (PU3UYECKHe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne Genona
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Anpneruapl M KeTOHbL. DopManbierui, areTaidbJCeTHl; CTPOCHHE, (U3HUYECKHUE U
XUMUYECKHE CBOMCTBA (PEaKIIMU OKUCIICHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAKIIUH ),
MOJIyYCHUE U IPUMEHEHUE
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OnHOOCHOBHBIE IIpee/IbHbIE KapOOHOBBIE KUCIOThl. MypaBbuHas U YKCYCHAsl KUCIIOTHI:
CTpoeHHe, (PU3NUYECKHEe U XMMUYECKHE CBOMCTBA (CBOWCTBA, O0IIME JUIsl Kilacca KUCIIOT,
peakuus 3TepuuKaIim ), MOTydeHHe ¥ NpuMeHeHne. CTeapruHOBast M OJICMHOBASI KUCIIOTHI
KaK IMpEACTaBUTECIN BbBICHINX Kap6OHOBLIX KHUCIOT. MblIa Kak COJIM BBEICIITHX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE ACUCTBHE

3.5

Crnoxnble 3(UpBI KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. [ Maponm3 cioxHbIX 3¢(upoB.
Kupsl. I'maponus xupos. [IpuMeHenne )xupoB. bruonorudeckas poJib KUPOB

3.6

VYrneBoabl: cOCTaB, Ki1accu(UKaIys yrieBoaoB (MOHO-, M- U onucaxapusl). ['oko3a -
MPOCTEUIINNA MOHOCAxXapuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbI, (U3HUYECKHE |
XUMUYECKHE CBOMCTBAa (B3aumojeictBue ¢ ruapokcuaoM wmeau (II), oxucnenue
aMMHaYHbIM pacTBOpoM okcuaa cepedpa (I), BoccTraHoBineHHe, OpOKEHHE TIIFOKO3BI),
HaX0XJIEHHE B IPUPOJIe, IpUMEHEHue, Onosornyeckas poib. PorocunTe3. OpykTo3a Kak
nzoMep IIoko3pl. Kpaxman M nemmono3a Kak NpupofHble mnoaumepbl. CTpoeHue
KpaxMasia u 1eunono3sl. dusnueckre U XMMHUYECKHE CBOMCTBa Kpaxmana (TUApOIIU3,
Ka4eCTBEHHasl PeaKIHs ¢ HOJ0M)

A3oTcoaepKale OpraHndecKue CoeAMHEHUS

4.1

AMUHOKHCIOTBI Kak aM(QOTepHble OpraHuYeckue coeauHeHus. Pusznyeckue u
XUMHYECKHE CBOMCTBAa aMUHOKHCIIOT (Ha mpumepe riaunuHa). buonornueckoe 3HaueHue
aMUHOKUCHOT. IlenTuanl

4.2

benku kak mpupoaHBIE BBICOKOMOJICKYJISIpHBIE coeanHeHUs. [lepBuuHas, BTOpUYHAS U
TpEeTUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OCIKOB: THAPOIN3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINK Ha OCITKH

BBICOKOMOJIEKYIIIPHBIE COETMHEHMS




5.1 OcHOBHBIE MOHATUS XHMHUHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHHUN: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETIEHb [TOJINMEPU3ALIUH, CPEIHAS MOJIEKYIsIpHast Mmacca. OCHOBHbIE

MCTOABI CHHTEC3a BBICOKOMOJICKYJIAPHBIX CO@I[I/IHGHI/II‘/'I - MMOJIMMCpU3aluA u
INOJIMKOHACHCAI U
5.2 3KCHepI/IMeHTaHBHLIC MCTOJbI U3YYCHHA BCUICCTB U UX HpeBpaH_[eHI/IfII O3HAaKOMJICHHUEC C

06p33L[aMI/I NpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIIACTMACC, KaAy4YKOB. HonyquHe
CHUHTCTUYCCKOI'O KaydyyKa 1 pE3UHBL

Tabmuna 15.2
[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBarenbHOM mporpammel (11 kiacc)

Kon [TpoBepsieMbie TpeIMETHBIC PE3yJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON
MIPOBEPSIEMOTO MIPOTpaMMBbI CPETHEr0 0011Iero 00pa3oBaHUs
pe3yibTara
1 Teopernveckre OCHOBBI XUMHUH
1.1 Brnanenue CHCTEMOM XUMHAYECKHX 3HaHWH, KOTOpast BKJTIOYACT:

OCHOBOIIOJIATAIOLIME IOHATUSA (XMMHUYECKHMH DSJIEMEHT, aToM, 3JIEKTPOHHas
o0Oojouka aTtoma, s-, p-, d-’JIEKTPOHHBIE OpPOUTAIM ATOMOB, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKas CBSA3b,
MOJIb, MOJISIPHAsi Macca, MOJSIPHBIA 00beM, KpHUCTaNIMYecKas pelieTKa, THIIbI
XUMHYECKHX  pEeaKIui (OKHCITUTENbHO-BOCCTAHOBUTEIIbHBIE, 9K30- U
AHAOTEPMUYECKUE, PEAKIUM HOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIUTHI,
HEJIEKTPOJINTBHI, dJIEKTPOIIMTHYECKAS TUCCOLUALINSL, OKUCINTEIb, BOCCTAHOBUTED,
CKOPOCTh XMMMUYECKON pEaKIMH, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI
(Teopust  ANEKTpoIMTHYECKOM aucconuauuu, Ilepuonuueckuit 3axon JI.U.
MeHieneeBa, 3aKOH COXpaHEHHsI Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK
XUMHH, (aKTOJOTMUYECKHE CBEJEHMS O CBOWCTBAaX, COCTaBe, MOJYYEHUH U
0€30I1aCHOM HCIIOJIb30BaHUM BaXXHEHUIIMX HEOPraHMYECKHX BEIIECTB B OBITY U
IIPaKTUYECKON EATEIbHOCTH YEI0BEKA

1.2 ChopMupoBaHHOCTH YMEHUI BBIABIATH XapakTepHbIE MPU3HAKM M B3aUMOCBS3b
W3YYEHHBIX IOHATHHI, NPUMEHATh COOTBETCTBYIOIIME IOHATHS IPU ONMCAHUU
CTPOEHHUSI U CBOMCTB HEOPraHWYECKUX BELIECTB W MX MPEBpAILEHUI; BBIABIATH
B3alMOCBSA3b XMMHUYECKHX 3HAHUN C TOHATHUAMU U TPEACTABICHUSMHU JIPYTHX
€CTECTBEHHOHAYUYHBIX MTPEIMETOB

1.3 Bnanenue OCHOBHBIMM METOJAMH HAYYHOTO IO3HAHMS BEIIECTB U XMUMHYECKUX
SBJICHHUM (HaOJI0/IeHNe, N3MEPEHUE, IKCTIEPUMEHT, MOJICIIMPOBAHNE)

1.4 CdopMUpOBaHHOCTh YMEHHI ONpPENENSITh BaJCHTHOCTh M CTENEHb OKHCIICHUS
XAMHYECKHUX 3JIEMEHTOB B COCAUHEHHUSX PA3JIUYHOIO COCTABA, BUJ XUMHUUYECKOU
CBsI3U (KOBAJIGHTHAsI, MOHHASI, METAINTHYECKasl, BOJIOPOIHAS) B COCTUHECHUSIX, THII
KPUCTAJUTMYECKOW PEeMIeTKH KOHKPETHOTO BENIeCTBa (aTOMHAs, MOJICKYJISIpHAs,




MOHHAs1, METaJNINYECKast)

1.5

CdopMUpOBaHHOCTE YMEHHI OMPEACIATh XapaKTep Cpellbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHUN

1.6

ChopMupoBaHHOCTh YMEHHS KIACCH(DUIMPOBATh XUMHUECKHUE PEAKIHUH 10
Pa3IMYHBIM TPHU3HAKAM (YHCIY M COCTaBy pPEarupyroliuX BEIIECTB, TEIUIOBOMY
s dekTy peakiuu, U3MEHEHUIO CTETICHEW OKHCIICHUS 3JIEMEHTOB, O00paTUMOCTHU
peakify, YJacTHIO KaTajln3aTopa)

1.7

CdopMupoBaHHOCTh YMEHHI COCTaBIISTh YPaBHEHHS PEaKIMi pa3IMYHbIX TUIIOB,
NOJIHBIE M COKpAIlleHHbIE YPAaBHEHUS pPEAaKUUHd HOHHOTO OOMEHa, YYHTHIBAs
YCIIOBUS, IPU KOTOPBIX 3TU PEAKLIUM UIYT JO KOHLA

1.8

CdopMUpOBaHHOCTH ~ YMEHUH  MPOBOAWTH  pPEaKUHMH,  MOATBEPKAAIOIINE
KaueCTBEHHBI COCTAaB pa3jMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABAThH
OTBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX
BEIIECTB

1.9

ChopMupoBaHHOCT ~ yMEHHIl  pacKpblBaTb  CYIIHOCTb  OKHMCIMTEIbHO-
BOCCTAHOBUTEIIBHBIX PEAKLUIl MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OayaHca
ITUX PEaKIUI

1.10

CdopMUpOBaHHOCTh yYMEHUN OOBSICHITH 3aBHCHUMOCTH CKOPOCTH XHUMHUYECKOU
pPEaKIuu OT Pa3IUYHBIX PaKTOPOB

CdopMupoBaHHOCTE YMEHUN OOBSACHATH XapakTep CMEIIEHUS XUMHYECKOTro
paBHOBECHsI B 3aBUCMMOCTH OT BHelIHero Bo3zaeiictBus (mpunuui Jle [llarennbe)

O6H_[a}1 U HCOPraHUYCCKasA XUMUA

2.1

CdopMHUpOBaHHOCTH, YMEHUN packpbiBaTh cMbich [lepuogudeckoro 3axona JI.U.
MenzeneeBa U 1EMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIbHYIO U
MPOrHOCTUYECKYIO (PYHKIIMU

2.2

CdopMUpOBaHHOCTh YMEHUH XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKHUX 37eMeHTOB 1 - 4 mepuonos llepuoanueckoil cucTeMbl XUMUYECKUX

sanemenToB JI.MI. MenneneeBa, wucnonab3ys MOHATHS

s-, p-, d-dIEKTPOHHBIE
opburtanu", "IHepreTuueckue ypoBHHU", OOBACHATh 3aKOHOMEPHOCTU W3MEHEHMS
CBOMCTB XMMHYECKMX DJJIEMEHTOB M HUX COEAMHEHUN IO INEpUOJaM U TpyIIaM

Ileproauueckoit cucreMsl XuMuueckux 3aeMeHToB .M. Menneneesa

2.3

CdopmMupoBaHHOCTh YMEHUHN XapaKTepU30BaTh (OMHCHIBATH) OOIINE XUMHUYECKUE
CBOICTBA HEOPraHMYECKHX BEUIECTB pA3JIMYHBIX KJIACCOB, IOATBEPXKAATH
CYILIECTBOBAaHHE TI'€HETHMUYECKON CBSI3M MEXAY HEOPraHMYECKMMH BELIECTBAMM C
MIOMOUIbIO YPAaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI
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C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTaHaBJIMBaTh NMPHUHAIIICIKHOCTE HCOPTaHUYCCKUX
BCIICCTB IO UX COCTABY K OIIPCACICHHOMY KJIACCy (rpynne) COE€TUHEHUI (HpOCTLIC




BEIIIECTBA - METAJJIbl U HEMETAJIbl, OKCHJIbI, OCHOBAHHS, KHCIOTHI, aM(pOTEpHbIE
TUAPOKCHUBI, COJIH)

2.5

ChopMupOBaHHOCTH YMEHHUH HCIIONB30BaTh XHMHUYECKYI0 CHMBOJIMKY JUIS
cocTaBiieHUs (OpMyJ BEIIECTB M  YpaBHEHHMH XHMHYECKHX  peaKiui,
cucremarnueckyro HomeHkKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEJIbHBIX
HEOPraHMYeCKUX BEIIECTB (yrapHbli ra3, YyIVIEKUCIBIH ra3, aMMHak, ramieHas
U3BECTh, HEralleHasl U3BECTb, IUThEBAs COJA, TUPUT U IPyTHUe)

2.6

CdopMupoBaHHOCTh YMEHUI XapaKTepU30BaTh (OMHUCHIBATH) OOIIUE XMMHUYCCKUE
CBOMCTBA HEOPraHMYECKUX BEHIECTB pPa3IUYHBIX KJIACCOB, MOATBEPKIATH
CYILIIECTBOBaHHE T€HETHUYECKON CBSI3M MEXAY HEOPraHWUYECKMMHU BEHIECTBAMH C
MOMOIIbIO YPAaBHEHUIN COOTBETCTBYIOIUX XUMUYECKUX PeaKIuil

2.7

ChopMupoBaHHOCTP ~YMEHHH IUIAHUPOBATh W BBIIONHATH  XUMHUYECKHHA
9KCHEPUMEHT (Pa3yIo’KEeHHE MEePOKCHAa BOAOPOJa B IMPUCYTCTBUM KaTaiau3aropa,
OIllpesielIeHue Cpellbl PAacTBOPOB BEIIECTB C IOMOILIBIO  YHUBEPCAIBHOIO
UH/IMKaTOpa, BIUSHUE Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKOH peakiu,
pEeaKkIMM MOHHOIO OOMEHa, KaueCTBEHHBbIE peaklUuu Ha cyiab(paT-, KapOoHaT- U
XJIOPU/-aHUOHBI, HA KaTHOH aMMOHHS, PELICHUE 3KCIEPUMEHTAIbHBIX 331a4 110
temam "Meramnel" u "Hemeramibl") B COOTBETCTBUM C IPaBUJIAMU TEXHUKH
0€30MacHOCTH MPU OOpAIIEHUH C BELIECTBAMH U J1a0OpaTOPHBIM 000PYAOBAHUEM;
NPEICTaBIATh PE3yJAbTaThl XHMHYECKOTO OJKCIEpUMEHTa B (opMme 3amucH
YpaBHEHHIA COOTBETCTBYIOIINX PEAKINH U (HOPMYITHPOBATH BHIBOJIBI HA OCHOBE ITHX
pe3yiIbTaToB

2.8

ChopMUpOBaHHOCTE YMEHHI COOJIOIATh TMpaBUjia IOJTH30BAHKS XUMHUYECKOU
MOCY/I0O M J1abOpaTOpHBIM OOOPYIOBaHMEM, a TaK)Ke MpaBwia oOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKLHUSMHU IO BBINOJHEHUIO JTaOOPATOPHBIX
XUMUYECKHX ONBITOB

2.9

ChopMHUPOBAHHOCTH YMEHUM XapaKTepU30BaTh XUMHUUYECKHUE TTPOLIECCHI, JISKAIINE B
OCHOBE MPOMBIIUJIEHHOIO TMOJY4Y€HUsI CEPHOW KHUCIOThI, aMMHaKa, a TaKXKe
c(OpPMUPOBAHHOCTh MpEACTABIECHUN 00 OOIMX HayyHbIX MPUHLHUNAX U
HKOJIOTMYECKUX MPoOIeMaxX XMMHUECKOTO TPOU3BOICTBA

XUMHS U KU3Hb. PacueTsbl

3.1

CdopMHpoBaHHOCTH MpPEICTABICHUIN 0  XMMHYECKOM COCTaBIISIOLIEN
€CTECTBEHHOHAYYHOU KapTHHBI MUPA, POJIM XUMHH B TIO3HAHUU SIBIICHUN TTPUPO/IBI,
B (OPMHUPOBAHWU MBIIUICHUS W KYJIbTYPBl JIMYHOCTH, €€ (DYHKIIMOHATIBHON
TPaMOTHOCTH, HEOOXOAUMOM JIJIsl PEIICHHS] TPAKTUYECKUX 3a/1ad U IKOJOTUUYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbIO U IPUPOAHOI cpelie

3.2

CopmMupoBaHHOCTH ~ YMEHUH  KPUTHYECKHM  aAHAIU3UPOBATh  XUMHYECKYIO
uH(pOpMaLMIO, TOJy4YaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpelcTBa MacCOBOM
KOMMYHHMKAIUH, ceTb IHTEpHET U Ipyrue)
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CdopMupoBaHHOCTH yMEHUI COOJIIOIATH MTPAaBUIIA SKOJIOTUYECKHU 11€TIECO00Pa3HOT0
NOBEJICHUS B OBITY M TPYJOBOH [EATEIBHOCTH B LEISIX COXPAaHEHHS CBOETO
310POBbS U OKPYXKAIOILEH IPUPOTHOMN Cpeibl

34

Oco3HaBaTh OINACHOCTh BO3JCHCTBUS Ha >KUBBIE OPraHU3MbBI ONPEIEICHHBIX
BEIeCTB, MOHUMass cMbica Tokazatens [1JIK, mosicHITh Ha mpumepax CrocoObI
YMEHBLIEHUS U IPEAOTBPALLEHUS UX BPEAHOTO BO3/IEHCTBUS HA OPraHU3M YeJIOBEKa

3.5

CdopMUpoOBaHHOCTH YMEHHI MPOBOIUTH BRIYUCIICHUS C UCTIONB30BAHUEM TIOHATHUS
""MaccoBasi 0l BellecTBa B pacTBope', OOBEMHBIX OTHOIICHWH Ta30B MpU
XUMHUYECKHX PEaKIUsIX, MAcChl BEIIECTBA WJIM O0ObEMa ra3oB IO H3BECTHOMY
KOJIMUECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 YyYacTBYIOUIMX B PEaKIHU
BEILIECTB, TEIUIOBOTO 3((eKTa peakuuyd Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, IPEBPAICHUS H COXPAHEHUS SHEPTUH

Tabmuna 15.3
[TpoBepsiemsbie 31eMeHTHI coaepskanust (11 kmacc)

Kon

[IpoBepsieMblii 371EMEHT COJIep>KaHus

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

1.1

XuMuyeckui 3neMeHT. AToM. Sapo aroma, u30TONbI. DJIEKTPOHHAs 000JIOUKa.
DHEpPreTHYecKue YpPOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaNH, S-, pP-, d-dJIEMEHTHI.
Oco0eHHOCTH pacrpesiesieHus] AIEKTPOHOB MO OpOUTANSIM B aTOMAax 3JIEMEHTOB MEPBbIX
YeThIPEX MEePUOI0B. DIEKTPOHHAS KOH(PUTYpallrs aTOMOB

1.2

Ilepnonnueckuit 3akoH u Ilepuogudeckas cucrema XuMHUYecKHx dnemeHToB [I.1.
MenneneeBa. Csi3p nepuoau4eckoro 3akoHa u Ilepuoanueckoil cucTeMbl XUMHUYECKUX
snementoB JI.MI. MenneneeBa ¢ COBpPEMEHHOM TEOpUEH CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHMs CBOMCTB XMMHUYECKHMX D3JEMEHTOB U 00pa3yeMbIX HMHU
IIPOCTBIX M CIIOKHBIX BEIIECTB 10 IpyNIaM M IEepUojaM. 3HAUYEHUE MEPHOJUYECKOIrO
3aKOHa B Pa3BUTHH HAYKHU

1.3

Ctpoenue BemiecTBa. XHMMHYECKas CBSI3b. BUIBI XUMHUYECKOW CBS3M (KOBaJICHTHAs
HENoJIsIpHasl W TONIApHas, HOHHAas, MeTajnudeckas). VOHBI: KaTHOHBI U AHHMOHBI.
Mexanu3mbl 00pa3oBaHUsl KOBAJICHTHOM XWMHUYECKOW CBSI3U (OOMEHHBIH U JOHOPHO-
akIenTopHsbIi). BomopoaHas cBs3b

1.4

BanenTHOCTS. SJIGKTpOOTpI/II_IaTeHBHOCTB. CreleHb OKUCICHUS

1.5

BemiectBa MOJEKyJISIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIECTBA. THUIBI KPUCTAJUIMUYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT THUIA
Kpuctajuimueckot pemerkud. IloHstue o gucnepcHblx cuctemax. VcTUHHBIE U
KOJUIOUJIHBIE pacTBOPBL. MaccoBas J10J1sl BEIIECTBA B PACTBOPE

1.6

KJIE[CCI/I(I)I/IKB.I_[I/I}I HCOPTraHNYCCKUX COCIUHEHMH. HOMeHKJIaTypa HCOPTaHNYCCKUX
BCIICCTB




1.7

Xumnueckas peakuus. Kiaccuduxanus XUMHUYECKHMX pEaKUUil B HEOPraHWYECKOH u
OpraHMYECKON XMMHHU. 3aKOH COXPAHEHMsI MacChl BEILECTB, 3aKOH COXPaHEHUsI H
IIPEBPALICHNS] DHEPTUN IIPU XMMHUYECKHUX PEAKLMIX

1.8

CKOpOCTh peakiiu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAaKTOPOB

1.9

OOpatumMble peakiuu. XumMuueckoe paBHoBecue. DakTopsl, BIUSIOIIME HA COCTOSHUE
xumuyeckoro pasHosecus. [Ipuanun Jle [larense

1.10

:‘)J'IeKTpOJ'II/ITI/ILIeCKaH Jucconuanus. CuinbHble U cia0bIie OJICKTPOJIUTHI. Cpez[a BOJHBIX
pacTBOpPOB BEIIECCTB: KHCJIasd, HCﬁTpaHBHaH, mieJa04Hast. PeaKHI/II/I HOHHOI'0 OOMeHa

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC p€akuuu

Heoprannueckas xumus

Hemeramnsl. Ilomoxenune HemeraioB B Ilepuoandeckoil cHuCTeME€ XUMHYECKUX
anemenToB J.U. MenneneeBa u ocoOeHHOCTH cTpoeHUs1 aToMoB. Du3nyeckre cBOKWCTBA
HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha TpHUMEpe KHUCIopojna, cepel, (ocdopa u

yriepojia)

2.2

XVWMHUYECKUE CBOWMCTBAa BAXKHEHIIMX HEMETA/UIOB (TaJloOreHOB, Cepbl, a3ora, docdopa,
yriaepoja U KpEeMHHUS) MU UX COECIUHEHUH (OKCHAOB, KHUCIOPOACOJEpPXAIIUX KHUCIIOT,
BOJIOPOJHBIX coeAHEHUM). [[puMenenne Ba)XKHEHIINX HEMETAJIJIOB U UX COSAMHEHUN

23

Mertannsl. [lonoxenne metannos B llepuonnueckoil cucreMe XMMHUECKHUX 3JIEMEHTOB
J.1. MenneneeBa. OCOOCHHOCTH CTPOCHHS IJICKTPOHHBIX 000JI0YEK aTOMOB METAJLJIOB.
O6mue ¢usnueckue cpoiictBa MeTayioB. CIulaBbl METAIIOB. DJIEKTPOXUMUYECKUHN PsijL
HaIpsHKEHUN METaJIOB
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XUMHYECKHE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KalWii, KaJbIMi, MarHuu,
ATIOMUHHM, IUHK, XpOM, XKeJIe30, Me/lb) U UX coeAuHeHui. OO0mume crnocoosl MOTydeHUs!
MeTasuioB. [I[puMeHeHrne MeTaioB B OBITY M TEXHUKE

2.5

I'eneTmueckas cBI3b HCOPTaHNYCCKUX BCIICCTB, IPUHAAJICIKAIINX K Pa3JIMYHBIM KJIaCCaM

XUMHS U )KU3Hb

3.1

Ponps xumun B o6ecriedeHIH YKOJIOTHUECKOM, SJHEPTeTUUECKON 1 TTUIIEBOI 0€301MacHOCTH,
pa3BUTUU MeAuUUHBI. [IoHATHE O HaydyHBIX METO/IaX MO3HAHUS BEIIECTB U XMMHUYECKUX
peaxkuuii

3.2

[IpencraBinenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIJIEHHOTO IOJY4€HHUS
BRKHEHIIMX BEIIECTB. YeNOBEK B MHpPE BEIISCTB M MaTCPUANIOB: BaKHEHINNE
CTPOMTENIbHBIC MaTepHalbl, KOHCTPYKIIMOHHBIC MaTEPUAIbI, KPACKU, CTEKIJIO, KEPaMHUKa,
MaTepuaibl I DJIEKTPOHUKH, HAHOMATEPUANIbl, OPraHUYECKHE U MHHEpaJIbHbIC
ynoopeHus
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Xumus u 3A0POBBE UYCIIOBCKA: IpaBUWjia HCIIOJIB30BaHUA JICKAPCTBCHHBLIX IPCIapaTos,




npaBuia 0E30MacCHOTO HCIOJIB30BAHUS INPEMapaToB OBITOBOM XUMHH B IOBCETHEBHOM
JKU3HU




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 250795864576837559433845704902184217507778640415
Bnageney Tapacoea MpuHa MuxaitnoBHa

OeicTevrened C 10.09.2025 no 10.09.2026



http://www.tcpdf.org

		2026-03-26T11:52:19+0500




