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HNOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma 1mo XMMHU Ha YpOBHE CPEIHEro o0Imero oopasoBaHHs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa OT 29.12.2012 Ne 273-®3 «O06 o6pazoBanun B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHOM HPOTPaMMBI CPEIHEr0 OOIIETo
obopazoBanusa(P®OIl COO), mnpeacraBieHHbIXx B DemepanbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHuenmuu npenojgaBaHus y4eOHOTO mpeamera «XuMus» B 00pa3oBaTeIbHBIX
opranmzanusx Poccuiickoit denepaiuu, peaau3yrOIIUX OCHOBHBIE 00pa3oBaTelbHBbIE HPOrpaMMblL, U
OCHOBHBIX IoJIO)keHUH «CTpareruu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon o 2025
rona» (Pacnopsbkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUS Ha ypOBHE YIIyOJEHHOTO HM3y4YeHHs 3aHMMAeT BAXHOE MECTO B CHCTEME ECTECTBEHHO-
Hay4qHOTo oOpa3oBaHus ydamuxcsi 10-11 kmaccoB. M3ydeHue mnpenmera, peaqu3yeMoe B YCIOBHAX
Qg QepeHIPOBaHHOTO, TPOPHILHOIO O00y4YeHHs, NpPU3BaHO oOOecreYuTh O00I1e00pa30BaATENbHYI0 H
OOIEKYNBTYPHYIO TOATOTOBKY BBIIYCKHUKOB IIKOJIBI, HEOOXOOUMYIO [UIsl ajanTalud UX K OBICTPO
MEHSIOIIMMCS] YCIIOBHSAM JKM3HM B COLIMYME, a TaKKe JUIA MPONOJDKEHHS OOydeHHsS B OpraHH3aIMsX
npodeccnoHanIbHOT0 00pa30BaHus, B KOTOPBIX XUMUS SBISETCS OJHON U3 MPUOPUTETHBIX JUCIMUILINH.

B nporpamme nmo xumumn HazHaueHUE MpeameTa «XUMUs MOJIydaeT MOJAPOOHYI0 MHTEPIPETALUIO B
COOTBETCTBUM ¢ ocHoomonararomumu nonoxenusmMu OI'OC COO o B3auMOOOYCIOBICHHOCTH LIETEH,
CoZIep KaHusl, pe3yJIbTaToOB 00y4eHHs U TPEOOBaHMIA K YPOBHIO IMOATOTOBKH BBITYCKHUKOB. CBHIETEIHCTBOM
TOMY SIBIISIFOTCS CJIEJIYIOIINE BBITIOIHSEMBIE TPOrPAMMOil 10 XUMUU (DYHKIIUU:

¢ uHPOPMALMOHHO-METOINYECKAs, peaTu3alisi KOTOPOH 00ecreYnBaeT MOIydeHHE MPEICTaBICHHUS
0 LeNAX, COACp)KaHUH, OOIIel CTpaTerud OOYYEHHs, BOCIUTAHUS W PA3BUTHUS O0YYAIOIIUXCS
CpeICTBaMU MpEeIMETa, U3y4aeMOro B paMKaX KOHKPETHOTO MPOduIIs;

® OpraHU3alMOHHO-IUIAHUPYIOLIAs, KOTOpas  INpeAyCMaTpUBAeT  ONpEJCJICEHUE:  IPUHIIUIIOB
CTPYKTYpUPOBAHHUS U IOCJIEIOBATEIbHOCTH M3y4yeHUsl y4eOHOro Marepuasa, KOJIMYECTBEHHBIX U
KAueCTBEHHBIX €ro XapaKTepUCTHK; MOIXOJ0B K (OPMUPOBAHUIO COJEPKATEIHHONH OCHOBBI
KOHTPOJISI M OIECHKH 00pa3oBaTeNbHBIX JOCTIKEHHA OOy4JaromuXcsi B paMKax HTOTOBOM
aTTecranuu B (opMe €IMHOTO TOCYJapPCTBEHHOTO IK3aMEHAa MO0 XUMUH.

[Iporpamma jyist yriryOEHHOTO U3Y4ESHUS] XUMUH:

® YCTaHABIIMBAaeT WHBAPHAHTHOE MPEIMETHOE COACpkKaHHe, 00s3aTeNbHOE A U3YUCHHS B paMKax
OTIENbHBIX MpOoQUIIeH, MpeycMaTpUBaET paclpeesieHne U CTPYKTYpPUPOBAHUE €ro MO Kiaccam,
OCHOBHBIM COJIEp>KaTeIbHBIM JTMHUIM/pa3ienam Kypca;

e aéT mpUMEpHOE pacHpesiesieHre y4eOHOro BpeMEeHU, PEKOMEHIyeMOro sl U3y4eHHs! OTAEIbHBIX
TEM;

e [IpeasaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh U3YUEHHsI yUeOHOro Marepuaia ¢ y4€TOM JIOTUKHU
MOCTPOEHHUSI Kypca, BHYTPUIPEIMETHBIX U MEKIIPEAMETHBIX CBSI3EH;

e AT METOAMYECKYI0 HMHTEpIpEeTaluio Leled W 3ajad U3ydyeHus OpeaMeTa Ha YriiyOJI€HHOM
YpOBHE C YYETOM COBPEMEHHBIX IPHUOPUTETOB B CHCTEME CpeAHEero oOuiero oOpa3zoBaHUS,
COZIEpKATEIIbHOW  XapaKTEePUCTUKU  IUIAHUPYEMBIX  pe3yJbTaTOB  OCBOEHHS  OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl CpeHEro 001Iero 00pa3oBaHus (JUYHOCTHBIX, METANPEIMETHBIX,
MpeIMEeTHBIX), a Takke ¢ Y4ETOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHBIX JIEHCTBUI
oOyuarolerocs o OCBOCHUIO COAEPKaHUs MPEAMETA.

[lo BceM Ha3BaHHBIM MO3ULMSAM B MporpaMMe MO XUMHHM MPETyCMOTPEHA IMPEEMCTBEHHOCTh C
oOyuyeHHEM XHMHHM Ha YpPOBHE OCHOBHOIO o0mero ooOpa3zoBaHus. 3a MpeAesaMd YCTAaHOBJICHHOU
MPOrpaMMOIl IO XMMHH 00s3aTeIbHON (MHBApUAHTHON) COCTaBISIONIEH colepikaHus y4eOHOTo MmpeaMera
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHAaTUBHOM COCTaBJISIOUICH, KOTopas JOJKHA
OTIPEICTISATHCS B COOTBETCTBUU C HAIMIPABIIEHHEM KOHKPETHOTO PO O0yICHHUS.

B cootBerctBUM ¢ KoHuEentyanbHbIMA TModoxkeHussMH PI'OC COO o Ha3zHaYeHHH NPEIMETOB
6a30Boro u yriayOn€HHOro ypoBHeH B cucreMe aAup@epeHurpoBaHHOIO OOyueHHs Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHHMs XHMHS Ha YPOBHE YINIYOJIEHHOTO W3Yy4YeHHUs HaNpaBiIeH Ha peau3aiuio
MPEEeMCTBEHHOCTH C TMOCIEIYIOIIUM STaloM IMOJTYYeHHS] XUMUYECKOTO O0pa30BaHUS B paMKaxX W3Y4CHUS
CHEIUAaIbHBIX €CTECTBEHHO-HAYYHBIX W XHMHUUYECKMX JUCIUIUIMH B By3aX M OpPraHU3AIMSIX CPETHETrO
npodeccroHanbHOro 00Opa3oBaHus. B 9Toil cBs3W H3ydeHHE TpeaMeTa «XHUMHUS» OpPUEHTUPOBAHO



MPEUMYIIECTBEHHO Ha pAaCHIMpEeHUe U YIIyOJieHWE TEOPEeTUYECKOW U MPAKTUYECKOM MOATOTOBKH
oOydJaronmumxcsi, BBIOpPABIIMX ONpeneNEéHHbI npoduabr OOydeHHs, B TOM 4YHCIE€ C TEPCIEKTUBON
MOCIEAYIOIETO TOMyYeHUsI XUMUYECKOTO 00pa30BaHUs B OpraHU3aIusax npodeccuoHaIbHOTO 00pa30BaHMs.
Hapsiny ¢ atum, B cBete TpeboBannii ®I'OC COO k miuaHUpyeMbIM pe3yibTaTaM OCBOCHHS (eaepabHOM
o0pa3oBaTeNbHOW MNPOTPaMMBI  CpelHEro o0mero oOpa3oBaHWs H3y4YeHHE NpeaMera «XHUMHUs»
OPHUEHTUPOBAHO TaK)K€ Ha pEIICHUE 33aJay BOCIHUTAHUS U COLHUAIBHOIO Pa3BUTHS OOYyYaroIIMUXCs, Ha
(dbopMUpOBaHHE Yy HHUX OOIICHHTEIUICKTYAIBHBIX YMEHHM, YMEHHH palMOHaIN3alluu y4eOHOTO Tpyaa u
0000IEHHBIX CTIOCOOOB EATEIHLHOCTH, UMEIOIIUX MEKIUCIUILIMHAPHBIN, HAIPEIMETHBIA XapaKTep.

CocraBnsromuMu npeaMera «XuMus» Ha YpOBHE YIIyONEHHOTO M3YYCHHSI SBISIIOTCS YIITYOJIEHHBIC
Kypcbl — «Opranuueckas xumus» u «OO0mmas u Heopranudeckas xumus». [Ipu onpeaeneHun moaxo0B K
oTOOpY W CTPYKTYPHOH OpraHu3alii COACp)KAaHUS STHX KypCOB B IpOrpaMMe IO XUMHH 32 OCHOBY
npuHATH ojioxkeHust ®I'OC COO o paznuuusix 6a30BOro M yriay0aéHHOTO ypOBHEH H3yUYeHUs MTpeaMETa.

OcHoBy coaepxaHusi KypcoB «Opranmueckas xumus» U «OOmas U HEOpraHudecKas XUMUS»
COCTaBJISIET COBOKYITHOCTbh MPEIMETHBIX 3HAHUNW U YMEHUH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3YUEHHUS
peaMera. JTa CUCTeMa 3HAHMM IOJy4dyaeT ONpEesIEHHOE TEOPETHUECKOE JOIMOJHEHME, I103BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJbIIMKA 00bEM (hakTONOrHUeckoro Marepuana. Tak, Ha yriayOiaéHHOM
YPOBHE H3y4YeHHs IpeaMeTa obecreueHa BO3MOXKHOCTh 3HAYMTENBHOTO YBENHWYeHHs O00BbEMa 3HAHUHM O
XUMHUYECKHUX OJJIEMEHTaX U CBOMCTBaX MX COCJUHEHUI Ha OCHOBE pACHIMPEHUS U YIIIyOlleHus
NPEJCTaBICHUNA O CTPOCHHM BEIIECTBA, XMMHYECKOW CBSI3M M 3aKOHOMEPHOCTSIX MPOTEKaHHS DPEaKInH,
paccMaTpuBaeMbIX C TOYKU 3PEHUS] XUMUYECKOW KUHETUKU M TEPMOAMHAMUKU. M3ydeHrne nepuoandecKoro
3akoHa W llepumogMyeckol CHCTEMBI XUMHYECKHMX DJEMEHTOB 0a3Wpyercss Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEJCTABICHUAX O CTPOSCHUU aToMa. XHMHUYECKas CBS3b OOBICHSETCS C TOUKH
3peHHsI PHEPreTHUECKUX HM3MEHEHUH mnpu e€ oOpa3oBaHMM M pa3pylNICHHH, a TaKKe C TOYKUA 3PEHUS
MeXaHU3MOB €€ o0pa3oBaHusl. V3yueHne THUIIOB peakuuid JOMONHIeTCS POPMUPOBAHUEM IIPEICTABICHUN 00
ANEKTPOXUMUYECKUX IPOLIECCaX U AJIEKTPOJIM3E PacIlylaBOB M pacTBOPOB BellecTB. B Kypce opranmueckoi
XUMHH TIPH PACCMOTPEHUU PEAKIIMOHHOW CHOCOOHOCTH COEAMHEHUU YIensercs ocoboe BHUMaHHE
BOIPOCaM 00 3JIEKTPOHHBIX 3(dekrax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJICKYJIaX M MEXaHU3MaX PEaKIIHA.

Oco0oe 3HaUeHHE UMEET TO, YTO Ha COJEpKAHUE KypCOB XUMUHU YIIYOJIEHHOTO YPOBHS U3YUEHUS JUIS
KJIACCOB OMpeAeNEHHOT0 Mpodmist (TIIaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep JOMOJHEHHN K 0Omei
CHUCTEME IMPEJAMETHBIX 3HAHMI) OKA3bIBAIOT BIMSHHE CMEKHBIC MpeAMEThl. Tak, HalpuMep, B COIEp:KaHUU
nmpeaMeTa Ui KJIAcCOB XUMHUKO-(pu3nyeckoro mnpoduiis Ooyblioe 3HAYeHHE OYyIyT HMETh SJIEMEHTHI
yuyeOHOro MaTepuana mno oodmei xumuu. [Ipu u3yuyeHun npeamera B JaHHOM cliydae akIeHT OyJeT caenaH
Ha OONIHOCTH METOAOB TIO3HAHHs, OOIIHOCTH 3aKOHOB W TEOpUH B XWMHUU W B (DU3HUKE: aTOMHO-
MOJIEKYJIsIpHAsl TEOpHUs (MOJEKYysipHasi Teopus B (PU3MKE), 3aKOHBI COXPaHEHHUsI MacChl M SHEPTUHU, 3aKOHBI
TEPMOJUHAMUKH, SJIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BEILIECTB U IPYTOE.

B To0 ke Bpems B cofepkaHUM MpeAMeTa Ui KIACCOB XUMHUKO-OHOJIOTHYEeCKOro mpoduis Oonbmuit
yAenbHBIM Bec OyleT MMeTh OpraHuydeckas XuMmus. B aTom ciiyuae mpenocTaBiisieTcsi BO3MOXHOCTB IS
0osee 0OCTOSTENBHOTO PACCMOTPEHUS XUMHYECKONH OpraHM3allK KJIETKH KaK OMOJOTHYEeCKOW CHUCTEMBI, B
COCTaB KOTOPOW BXOJAT, K MPUMEPY, TAKHE CTPYKTYPHBIC KOMITOHEHTBI, KaK JIMITH]IbI, OCITKH, YTJICBOJIBI,
HYKJIEMHOBBIE KUCIOTHI U Jpyrue. [Ipu 3ToM 3HaHMS O COCTaBe M CBOMCTBAaX MPEICTaBUTENECH OCHOBHBIX
KJIACCOB OPIraHWYECKUX BEIIECTB CIYKaT OCHOBOM JUIsl M3YYEHHUS CYIIHOCTH MpOIECCOB (POTOCHHTE3A,
JBIXaHUS, MUIIEBAPECHUS.

B muiane ¢opmMupoBaHHsS OCHOB HAay4dHOTO MMPOBO33PEHMS, OCBOEHHUS OOIIEHAayYHBIX METOOB
MO3HAHUS U ONbITa MPAKTHYECKOTO MPUMEHEHHs] HAyYHBIX 3HAHUU H3ydeHHE TpeaMmeTa «XuMHS» Ha
yray0JIEHHOM YPOBHE OCHOBAaHO Ha MEXKIPEIMETHBIX CBS3AX C YYCOHBIMH IpeIMETaMH, BXOJSIIUMH B
cocTaB TpeIMeTHBIX oOnactell «EcTecTBeHHO-HayuHbIE MPEAMETHI», «MaremMaTuka U HHPOpPMATHKa» U
«Pycckuil SI3bIK U TUTEpPATYpPAY.

[Ipn m3yueHum yueOHOro mpeamera «XUMHUS» Ha YIIyONEHHOM YpOBHE Takke, Kak Ha YpPOBHE
OCHOBHOTO U cpeniHero obmero odpazoBanus (Ha 0a30BOM ypOBHE), 3a7a4€i MEPBOCTETICHHOW 3HAYUMOCTH
aBIsgeTcs POPMUPOBAHUE OCHOB HAYKHU XMMHUHU KaK O0OJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NeSITEeIbHOCTH YeJIOBEKa M OJHOTO0 W3 KOMIIOHEHTOB MHUPOBOM KyNbTyphl. Pemenue s3Toil 3amaun Ha
yriayOI€HHOM YPOBHE M3YYECHHUS MPEAMETa PEANoiaraeT pealnu3alnio TakKuX IeNei, Kak:

e (opmupoBaHUE TPEACTABICHUN: O MaTepUATHHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTIX U

MO03HABAEMOCTH SIBJICHHUI MPUPOJIBI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAayK U €€ BeXyIIe



poJu B 00ECTICYCHUH YCTOWYUBOTO Pa3BUTHS YEJIOBEUSCTBA: B PEIICHUHU MTPOOJIEM SKOIOTHUECKOH,
SHEPTeTUYECKOW | THUIIEBOM OE€30MacHOCTH, B Pa3BUTUHM MEIMIIMHBI, CO3JIaHUH HOBBIX
MaTEepUajIOB, HOBBIX HCTOYHUKOB YHEPTUH, B O0ECTICUCHUH PALIMOHAIIBEHOTO TIPUPOIOTIOIH30BAHMS,
B (GOpMHUpPOBAHWM MHPOBO33PECHHUS W OOIIEH KyJIbTYpbl 4YEJIIOBEKa, a TaKKe SKOJOTHUYECKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpelie;

OCBOE€HHE CHCTEMBI 3HAHWM, JEKAIMX B OCHOBE XHMMHUYECKOHM COCTaBJIAIONIEH €CTECTBEHHO-
Hay4YHOW KapTHHBI MUpa: QyHIAMEHTAIBHBIX MOHSATHH, 3aKOHOB M TEOPUH XMMHH, COBPEMEHHBIX
MPEACTABICHUI O CTPOCHUM BEIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJEKYJISIPHOM,
HaJIMOJICKYJIIPHOM, O TEPMOJMHAMHUYECKHMX W KHHETHYECKMX 3aKOHOMEPHOCTSX IPOTCKaHUS
XUMHYECKUX PEaKIUi, O XUMHUYECKOM PAaBHOBECHH, PACTBOPAX W JUCIECPCHBIX CHUCTEMax, 00
00IIMX HAYYHBIX MPUHIIAIIAX XUMHYECKOTO TIPOU3BOJICTBA;

dbopMupoBaHHEe y OOYYAIOMIMXCS OCO3HAHHOTO TMMOHMUMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHWW NI OOBSCHEHUS KIFOYEBBIX WJACH W MPOOJIEeM COBPEMEHHOW XWMHH, IS
OOBSCHEHHS W TPOTHO3MPOBAHUS SBJICHUH, HWMCEKOIIMX €CTECTBEHHO-HAYYHYIO IPUPOY;
TPaMOTHOTO PEUICHUS MPOOJIeM, CBSI3aHHBIX C XUMHEH, IPOTHO3UPOBAHMS, aHAIN3Aa U OIEHKHU C
MO3HMIIMA  JKOJIOTHYECKOW  O€30MacHOCTH  TOCHEJACTBUM  OBITOBOM H  MPOW3BOJICTBEHHOU
NESTEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C XUMHUYECKHM IPOU3BOACTBOM, HCIIOJIB30BAHUEM U
nepepaboTKO BEIIECTB;

yrayOJIeHUe MPEICTaBICHUN O HAYYHBIX METOJAaX MO3HAHMS, HEOOXOIUMBIX I MPHOOPETECHUS
YMEHUU OPUEHTUPOBATHCS B MUPE BEIIECTB M OOBSCHEHHUS] XUMHUYECKUX SIBIICHUU, WMEIOIINX
MECTO B IPUPOJIE, B MPAKTUICCKOMN JCSITCIBHOCTH U TTOBCEAHEBHOM KU3HHU.

B nnane peanuzanuu nepBOOYEPEIHBIX BOCIUTATEIBHBIX U PA3BUBAIOIMIUX (PYHKIIUN IIEJIOCTHON CHCTEMBI
cpenHero ooOiero obpazoBaHus MPU HU3YYCHHH TIpeaMeTa «XUMHs» Ha YrIyOJIEHHOM YpOBHE OCOOYIO
aKTyaJIbHOCTh MMPUOOPETAIOT TaKWE SN U 3a1a49H, KaK:

BOCIIUTAaHUE YOEXKIEHHOCTH B II03HABAEMOCTH SIBICHUH NPUPOIBI, YBOXKEHHS K IIpoLeEcCy
TBOpYECTBA B O0JIACTU TEOPETHUYECKHX W MPHUKIAIHBIX HCCIEAOBAaHUN B XUMHHU, (HOPMHUPOBAHKE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAallMM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTDPOIIO U
CaMOBOCITUTAHHUIO HA OCHOBE YCBOCHHS OOIICYETIOBEUECKUX [IEHHOCTEH;

pa3BUTHE T[I03HABATEJIbHBIX HWHTEPECOB, MHTEIUIEKTYalbHbIX M TBOPUECKUX CIOCOOHOCTEH
oOyuaromuxcs, (OpMUPOBaHME y HHUX CO3HATEIbHOIO OTHOLIEHMS K €aMOOOpa3oBaHUIO U
HENPEPhIBHOMY OOpPa30BaHMIO KaK YCJIOBHIO YCHEMIHOM MpOo(ecCHOHANbHOM M 0O0IEeCTBEHHON
JesITeIbHOCTH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/J0POBBI0 M MOTPEOHOCTH B 37J0POBOM
o0pase Ku3HH;

(dopMHpoBaHHE YMEHUI M HABBIKOB Pa3yMHOI'O MPUPOAONOIb30BAHUSA, PA3BUTHE IKOJIOTHMUECKON
KYJIBTYpBl, IPHOOPETEHHE OIbITa OOIECTBEHHO-TI0JIE3HOM SKOJIOTHYECKOH NesITeTbHOCTH.

OO0111ee yncI0 YacoB, MPEAYCMOTPEHHBIX JIS1 U3YUYEHUS XUMHUH Ha YTIyOJI€HHOM YPOBHE CPEHET0 OOIIEro
oOpazoBanusi, coctapnsieT 204 yacos: B 10 kmacce — 102 yaca (3 yaca B Hezeno), B 11 kiacce — 102 yaca
(3 gaca B HezeINIO).



COJAEPKAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[IpenmMer ¥ 3HaUYeHHE OpPraHUYECKOM XHWMHUH, NPEICTaBICHHE O MHOrooOpasuu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYecKasl CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunel rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsI KOBAaJECHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJIeH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs M TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJICKYJIax
opranuveckux BemiecTs. [loHsTHEe 0 CBOOOAHOM panuKaie, Hykjaeo(puie u JIeKTpodue.

Teopusi cTpoeHus: opraHudeckux coeauHeHuii A.M. bBytiepoBa U COBpeMEHHbBIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHHUSI OPraHUUYECKUX COEAUHEHUH.
Monekynspusie U CTpYKTypHble (opmysbl. CTpyKTypHble (OpPMYJbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKeinerHas. M3omepus. Buael wn3omepun: CTPYKTypHas,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MOJNEKynax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBnenue o kiaccuuranuu opraHudeckux Bemects. [lonsaTue o GyHKIIMOHATBEHON
rpynme. 'omonorus. ['omonoruueckue psasl. CucremMarnueckass HOMEHKJIATypa OpraHUYeCKUX
coequaenuii (IUPAC) u TpuBnanbHbie Ha3BaHHUS OTJCIBHBIX MPEICTABUTEICH.

OcobOennoct W KilaccuUKalus  OpraHudyeckux  peakiuil.  OKuCIUTETHHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUUECKON XUMHUHU.

OKCIIEpUMEHTAIbHbIE METO/Abl M3YUYEHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB M MaTepUallaMU Ha WX OCHOBE, OIBITHI MO IPEBPAIICHUIO
OpraHMYECKHUX BEIIECTB MpH HarpeBaHuu (TUlaBleHUE, OOyIJIMBaHHE U  TOpPEHUE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psij ainkaHoB, oOuiast popmysa, HOMEHKIIATypa U U30MEpPHSL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3nUecKue CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMELICHMSI, N30MEPU3ALUH, JETUIPUPOBaHMUS,
IUKIU3alluy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: U IPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas GopMmyna, HOMeHKIaTypa U uzomepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
[IUKJIOT€KCaH) HUKIIoaIKkaHOB. CriocoObl MOMyYeHHs U IPUMEHEHUE IUKII0AIKaHOB.

Ankensl. 'oMosiorudeckuit psii akeHoB, o01ias ¢popmysa, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl alKeHOB, SP>-TMOPHIM3alUs aTOMHBIX OpOHTaseil
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (IMc-TpaHc-) uzoMmepus. Ouznueckue
CBOMCTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKIUM IPUCOCAVHEHMS, 3aMEIICHHUA B O-
MIOJIOKEHUE TpU JBOWHON CBs3M, NOJMMeEpH3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI NOTYUYEHUS M IPUMEHEHHE aIKEHOB.

Ankamuensl.  Knmaccudukammst — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOIO CTPOCHHMS W XMMHYECKHX CBOMCTB
CONPSDKEHHBIX TUEHOB, 1,2- m 1,4-mpucoenunenue. [lomumepu3zanusi CONpsSKEHHBIX TUEHOB.
Crioco0bI nostyyeHus 1 IPUMEHEHUE alTKaJHeHOB.



Anxunbl. ['oMonoruyeckuii psij alkKMHOB, o0mmas (GopMyia, HOMEHKJIATYpa U U30MEpHs.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOSANHEHUS, JUMEPU3alUU U TPUMEpHU3alnu, okuciaeHus. KucnoTHele CBOMCTBa aJKWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuu Ha TPOHHYIO CBs3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMarudeckue yrieBoopoabl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30I1a.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30Jla M €ro IOMOJIOTOB: PEaKIUU
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MPUCOeIUHEHUS,
OKHCIIEHHE TOoMOJIoroB Oensona. IlpeacraBienne 00 OpUEHTHPYIOLIEM ISHCTBUU 3aMeCTUTENEH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamust  ctupona. CrnocoObl  MOJydYeHUS U NPUMEHEHUE  apoOMaTHYeCKHX
YIJIEBOIOPOIOB.

[Tpuponnsrii ra3. Ilonyrasie HedTsable ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HePTH: TEePEeroHKa, KPEKWHT
(TepMHUYECKH, KaTaTUTUYECKHi), pupopMuHT, nupoiaus. [IpoaykTsl nepepaboTku HEPTH, UX
IPUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOpPOIOB. Peakiuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIY, LHUAHOTPYIIy, aMuHOrpymmy. [leiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa wIEnouyd. BzaummopelictBue
JUTaJIOTEHAIKAHOB C MarHueéM M LUHKOM. [loHsATHE O MEeTalIoOpraHMYecKUX COEAMHEHHSIX.
Hcnonp30BaHne TalOTeHIPOM3BOIHBIX YIJICBOJOPOJOB B OBITY, TEXHHKE W TpPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3y4YEHHMs] BEIIECTB M MX IpPEBpallleHUud: H3y4YeHHE
bu3nyecKuXx  CBOMCTB  YIJIEBOJAOPOIOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIIHii
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM MOAHOW BOJIBI, pacTBOpa
NepMaHraHaTa Kajiusi, B3aWMOJICHICTBME alleTH/eHa C aMMHUA4YHbIM pPacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHaApyX)eHUE YIiepojia U BOJAOpPOJa B OpPraHUYECKHX BEIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HepTtb» u
«Yromp», ¢ oOpa3suamMu IUIaCTMAacC, KaydyKOB H PE3UHBI, MOJIEIMPOBAHUE MOJIEKYJ
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenensHble OnHOATOMHBIE cnUpThl. CTpoeHHE MOJIEKYNl (Ha NpuUMepe MeTaHojla |
sTaHosa). ['oMonorudyeckuii psij, oduas Gpopmysna, nu3omepusi, HOMEHKJIATypa U Kiaccuukaius.
dusnueckue CBOWCTBA MpEAETbHBIX OJHOATOMHBIX CIHUPTOB. BoJopoaHble CBS3UM MEXIY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUMHU 3aMelIeHMs, Jerujiparalu,
OKHCIICHHsI, B3aUMOJICHCTBHE C OPTaHUYECKMMHU U HEOpraHMuecKuMH kucioramu. KauectBeHHas
peakuus Ha OJHOATOMHbIE cHUPTHL. JleificTBHe 3TaHONAa M MeTaHOoja Ha OpraHU3M YeJlOBeKa.
CriocoObI ostyyeHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOMCTB.

MHoOroaToMHBIE CHOUPTHI — OSTHJICHTIUKOIh W TIUIepuH. Du3ndeckre W XUMHYECKUE
CBOWCTBA: peakIMM 3aMelIeHHs], B3aUMOJCHCTBUE C OPraHMYECKUMH U HEOPraHUYEeCKUMHU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHble cupThl. [IpeacTraBienue o MexaHu3Me
peakuuii HykieopuiabHOro 3aMerenus. JlefictBue Ha opranusMm yenoBeka. CrocoObl MOTydeHHs
¥ IPUMEHEHNUE MHOTOATOMHBIX CITHPTOB.

®enou. CTpoeHne MOJIEKYIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OEH30IBHOTO S/pa.
O®uznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHosna. KadecTBeHHbIE



peakuuu Ha ¢Qenon. Toxcuunocth ¢eHona. CrocoObl MoMydeHUs M TMpHUMEHEHHe (eHoma.
®denondopManbaeruaHas CMOJa.

KapOoHuIbHBIE COCNMHEHHSI — QIBJCTUABI M KETOHBL. JIEKTPOHHOE CTPOCHHE
KapOOHMIIBHOM Trpymnmnbl. ['oMonoruueckue psijipl alblerUA0B U KETOHOB, oOmias ¢opmyina,
M30MEpPUSL M HOMEHKJIarypa. PU3HYECKHME CBOWCTBA ANBJIETUJIOB M KETOHOB. XHWMHYECKHE
CBOMCTBA albJETHJOB M KETOHOB: peakuuu mnpucoeauHeHns. OKHCIEHUE albJIeruioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyuYeHHUs U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TpeaeNbHbIe KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepuss u HoMmeHkinartypa. Du3nuecKkue CBOMCTBA OJHOOCHOBHBIX
npeJenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACJIOT. XUMHUYECKUE CBONCTBA: KHCIOTHBIE CBOWMCTBA, peakius 3Tepu(UKALUHN, PEaKLUH C
Y4acTHEM YIJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 MPOU3BOJHBIX KaPOOHOBBIX KUCIIOT — CIOXKHBIX 3(pupax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEICTbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KHCJIOT, TUAPOKCUKAPOOHOBBIX KHCIOT. [IpenctaBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEH08as KHCIOTHL. CrocoOsl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxwnble 3¢upsl. ['omomornueckuii psia, odmas Gopmyia, H30MEpHst 1 HOMEHKIIATYpA.
Pusnyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LIEIOYHOM Cpele.

XKupsr. Ctpoenne, pusnyeckre U XMMHUYECKHE CBOWCTBA XKUPOB: THAPOIHU3 B KUCIOH U
men04Hoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIMX OCTATKH HENPEACIIbHBIX KUPHBIX
KUCHOT. JKupsl B Ipupoe.

MBb11a Kak coJi BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHE.

OO6mass xapakTepucTuka yrieBonoB. Kiaccudukamus yrieBogoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapuabl: IUIIOKO3a, (PyKTO3a, Tanakro3a, pubo3a, Ae30Kcuprudo3a.
®dusnueckue CBOWCTBA M HaxoxacHue B npupoae. dDorocuHre3. XUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PEaKIMM C YYacTUEM CHUPTOBBIX M  aNbACTUIOHOW TIpYyNI, CIMPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuiel: caxapo3a, MajabTO3a U JakTo3a. BoccTraHaBimBamomue u
HEBOCCTaHaBIUBatoLMe aucaxapuibel. ['maponus nucaxapuaoB. Haxoxnaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitosno3a. CTpoeHre MakpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Pdu3nueckue CBOICTBA Kpaxmajga M IEJUTHOJI03bI.
XVMMHYECKHE CBOMCTBA KpaxMmalsa: THIPOJM3, KauyeCTBEHHAsl PEeakuus ¢ MOJOM. XUMHUYECKHE
CBOICTBa 1IEJITIOJI03bI: THAPOIIN3, MOTydeHHE 3(PUPOB LeTt003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIM MIENK).

OKCrepUMEHTaJIbHbIE METOJbl M3YyYEHHUS! BELIECTB U UX IMPEBPALICHHUI: PacTBOPUMOCTH
pa3IMYHBIX CIHMPTOB B BOJAE, B3aUMOJACHCTBHE JTAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOTO
cnupTa B ajbJETU] Ha pacKaJ€HHONM MeJHOW MPOBOJIOKE, OKHCJIEHHWE 3TUJIOBOIO CIHMPTA
JUXPOMATOM Kajiusl (BO3MOXHO HMCIIOJIb30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIE PEAKLIUU Ha
anbaeruasl (¢ ruapoxkcuaom nuamMmmuncepeopa(l) u ruapoxkcuaom meau(ll)), peaxkus rmuneprsa
¢ ruapokcunom meau(ll), xumMudeckne CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMO/JIeiiCTBHE
pacTBopa T0K03bl ¢ THapokcuaoMm meau(ll), B3ammomelicTBie Kpaxmana ¢ MOJIOM, PEIICHHE
HKCIEPUMEHTANIBHBIX 33j1au 1o TeMaM «CrupThl ¥ GeHounbl», «KapOoHoBble KUCTOTHL. CloXKHBIE
3(huphI».

A3oTcoaepxaniye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHM4eckHe TpoM3BOAHbIE amMuaka. Kiaccudukanuss amMHHOB:
annpaTUUecKue U apoMaTU4YecKHe; MepBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTpPOCHHE MOJIEKYII,
obmas ¢gopMyna, u3oMepus, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XHWMHUYECKOE CBOWMCTBA
ann(paTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KUCI0TOM. CoM aJKUIaMMOHUS.



AHUIMH — IPECTaBUTENIb aMUHOB apomMaThueckoro psaa. Ctpoenue aHunnHa. Bzaumuoe
BJIMSIHAE TPYII aTOMOB B MoJjeKyje aHWInHA. OCOOEHHOCTH XMMMYECKHX CBOWCTB aHMIIMHA.
KavectBennsle peakuun Ha aHWinH. CrocoObl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amMHHOB. [losyueHne aHWwIMHA U3 HUTPOOEH301a.

AmunHokuciaotel. Homenknatypa wu  u3zomepusi. OtaenbHble NPEICTABUTENN  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCIUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue NENTUAHON cBs3u. buonornueckoe 3HaueHue aMMHOKUCIOT. CHUHTE3 M TUAPOJIU3
HENTUI0B.

benkn xak mnpuponnsle nonaumepsl. [lepBuuHas, BTOpHYHas M TpPETH4YHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluU Ha
Oenku.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHUs BELIECTB M HMX IPEBPALLEHUI: pPacTBOPEHUE
0enIKoB B BOJIE, IeHATypaLusl OEIKOB IPU HarpeBaHMU, L[BETHbIE pEaKkMM Ha OEJKU, pellieHue
AKCIEPUMEHTAJIbHBIX 337a4 10 TeMaM «A30TCOJAEP)KALIUE OPraHUYECKUE COCAUHEHMS» U
«Pacno3HaBaHue OPraHMYECKUX COCTUHEHUI.

BbicokomoiieKkyIsipHbIE COeJUHEHHUS.

OcCHOBHBIE TIOHATUS XUMHHM BBICOKOMOJIEKYJISIPDHBIX COCIUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IIOJIMMEPHU3ALUs U TOJINKOHICHCALINS.

[TonmumepHbie MaTepUaJbl. [Inactmaccel (monuaTUIIEH, IOJIUITPOTIUJIEH,
NIOJIMBUHUIIXJIOPU ], IIOJINCTUPOII, [IOJIMMETUIIMETAaKpUIIar, MOJIMKapOOHATHI,
noJudTUIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThka.

OnacroMepbl: HaTypalbHbIl KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

BonokHa: HaTypanbHble (XJIONOK, IIEPCTh, IMIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKUE (KalpOH U JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus  (TedaoH, KeBiap, AIIEKTPONPOBOJSIINE
MOJIMMEPBI, OMOpasyiaraeéMble MOJIUMEpHI).

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pELIEHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacrno3HaBaHuE IIACTMACC U BOJIOKOH».

Pacuérnrie 3amaun.

Haxoxxnenune MosiekynsipHOH (HOpMysibl OpraHUYECKOr0 COeTMHEHUS 110 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTO
coeMHeHus: 1mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlIUy /WM UCXOJHBIX BEIECTB, YCTAHOBJICHUE CTPYKTYPHOM (HOpMYIIbI
OpPraHMYECKOT0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB MJIM CIIOCOOOB MOJIY4YEHHS,
oTpeziesieHUe JI0JIM BBIXOJA MPOJIyKTa peaklUuy OT TEOPETUYECKH BO3MOMXHOTO.

Me:xnpeaMeTHBIE CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBA3€il MpH M3y4eHMM opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX PEJAMETAX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0ue ecTeCTBEHHO-HAay4YHbIE MOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, TUMOTe3a, TEOpHs,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(ukanus, HaOJIOJEHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®usnka: marepus, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHYECKHI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PM3UYECKUE BEIMYUHBI,
€MHUIIBI U3MEPEHHUs, CKOPOCTh, SHEPTHUs, Macca.



buonorus: xierka, opraHu3M, 3Kocucrema, ouocdepa, MeTabOIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII TUTaHUA, OpoXeHUe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YIIICBOIBI, )KUPBI, HYKJICHMHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAeMbIE, TOTUIHBO.

TexXHONOTHS: TUIIEBBIE MPOTYKTHI, OCHOBBI PAIlMOHATHHOTO MHUTAHUS, MOIOIIIUE CPEICTRA,
MaTepHalbl U3 UICKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0OCHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH 31eMeHT. M30Tonbl. CTpoeHHE 3JIEKTPOHHBIX
000JI0YEK AaTOMOB, KBAHTOBbIE 4YHCIA. DHEPreTHUECKHE YPOBHH U TOIYPOBHH. ATOMHBIE
opourtanmu. Kiaccudukarmss XMMAYECKHX 3JeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
9JIEKTPOHOB MO AaTOMHBIM OpOUTANSIM. DJIEKTPOHHbIE KOH(UTypali aTOMOB 3JIEMEHTOB
NEPBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YKIEHHOM COCTOSHUH, JIIEKTPOHHBIC
KOH(Urypauuyu HOHOB. DIEKTPOOTPULIATEILHOCTb.

[lepuonnueckuit 3akon u llepuoguyeckas cucrema xumuueckux saemeHtoB [I.1.
MengeneeBa. CBs3b NepUOAMYECKOrO 3akoHa M Ilepuonnyeckoil cHUCTEMBI XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEl CTPOECHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOXKHBIX BEIIECTB IO IpyINIaM U
nepuoaaM. 3HaueHue nepuoandeckoro sakona /[.1. Menneneesa.

Xumu4deckasi CBsA3b. BUABI XMMHYECKOM CBSI3U: KOBAJICHTHAs, MOHHAS, METAJUIMYECKas.
Mexanu3mbl 00pa30BaHMsl KOBAJIEHTHOW CBSA3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHEprus
U JuHa cBs3u. [lonsspHOCTh, HAaNIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHON cBsi3U. KpaTHble
cBs3u. Bogopoanas cBsi3zb. MeXMONEKYISIPHbIE B3aUMOACHCTBUS.

BanenTHOCTh M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJI C MX T€OMETPUUYECKHM CTPOEHHEM (Ha MpUMEpe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBneHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB KOMIUIEKCHOTO — HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAu€HUWE KOMIUIEKCHBIX coeAuHeHuid. Ilonarue o
KOOpAMHAIIMOHHOW XMMUH.

BemectBa MOJEKYJISIPHOTO W HEMOJEKYJISPHOTO CTpOeHUs. THIbl KpHUCTaNIMYECKUX
PEIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cucreMax. MctuHHbIe pacTBopsl. [IpeacTraBieHue o KOTOUIHBIX
pactBopax. CrocoObl BbIpaK€HHsI KOHLIEHTpPAIlMM PacTBOPOB: MaccoBasl J10Jis BEIIeCTBa B
pacTBope, MoJispHas ~ KOHIEHTpainus. HacelllleHHble ¥ HEHaChILIEHHBbIE  PacTBOPHI,
pactBopuMOcTb. Kpucramioruapars!.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. TpHBHAJIbHbIE HAa3BaHUS
OTJIENIbHBIX NIPEACTABUTEIEN HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XuMHUECKUX peaklMii B HEOPraHU4eCKONW U OpraHMYecKOi XUMHUHU. 3aKOH
COXPaHEHMsI MacChl BELIECTB; 3aKOH COXPAHEHMsI M NPEBPAILIECHUS DHEPTUU NPU XUMHUYECKHX
peakusix. TernoBble 3QPekThl XUMUUECKUX peakuuid. TepMoXxuMuyeckue ypaBHEHHUSL.

CKOpOCTh XUMHUYECKOH peaklny, e€ 3aBUCUMOCTh OT Pa3IMyHbIX (akTOpoB. ['oMOreHHbIE
U TeTeporeHHble peakuuu. Katanus u karamu3aTopsl.

ObparuMble W HeoOpaTUMble peakIuu. XHuMH4Yeckoe paBHoBecue. KoHcTaHTa
XUMHYECKOTo paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XMMHYECKOTO pPaBHOBECHS:
TEMIIEpATypa, JaBICHUE U KOHILIEHTpAllMM BEIECTB, y4acTBYHOIIMX B peakuuu. [Ipunimun Jle
[Tarensbe.



OnekrponuTtnueckas gucconuanus. CunpHble W crnabble  dnMeKkTpoiuThl. (CTeneHb
nucconuranuu. Cpena BOAHBIX PAaCTBOPOB: KUCJIOTHAs, HEUTpalibHas, IienoyHad. BomopoaHslit
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiym nonnoro ooMeHa.

OKHCTUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. CteneHb okucieHus. OKuciurenb u
BOCCTaHOBUTENb. IIpomeccsl OKHCIEHUS M BOCCTaHOBIEHHUS. BakHelline OKUCIUTENN U
BOCCTaHOBUTEIHU. MeTO/1 2JIeKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: pa3sIoKEHUE
MEepOKCHUJa BOJOpPOJAa B MPUCYTCTBUU KaTAIM3aTOPa, MOJEIHU KPUCTALTUYECKHX PEHIETOK,
IPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IMOMOUIBbIO
WHAUKATOPOB, U3yYCHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH peakiuu 1
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenue HemerawioB B Ilepuoanueckoil cucreMe XuMUYeCKHX 3ieMeHTtos [I.M.
MenneneeBa U OCOOCHHOCTH CTPOCHHMS HMX aToMoB. (DuU3NYECKHWE CBOICTBA HEMETaJUIOB.
AJToTponusl HEMETaUIOB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

Bonopon. Ilonyyenue, pusuueckre U XUMUYECKUE CBOWCTBA: PEAKIMU C METAUIAMU U
HEMETaJNIaMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. [ mapuabl. TONIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, GU3NYECKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOpObl. BaxkHeMe KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJOTCHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MONTYYeHHs TajoreHoB. [I[puMeHeHne rajioreHoB u
UX COCAUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOJTYYEHUS KHCIOPOJA.
®uznyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoga M 030HA. OKcUAbl U
MEPOKCHU/IBI.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (U3MUCCKHE W XHUMHYCCKHE
cpoiictBa. CepoBogopon, cynbpunsl. Oxcun cepoi(1V), okcun cepoi(VI). CepHucras u cepHas
KHCIOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. [IpuMeHeHHWEe cepbl U e€
COEIMHEHUI.

A3zor. Haxoxnenue B mpupojie, cnocoObl MNOIMy4YeHHs, (PU3MUECKHME U XUMHYECKHE
cBoiictBa. AMMMaKk, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAs KHUCIOTBI M MX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMeHeHue a3oTa M ero coeaMHEHUl. A30THBIC
yI100peHusl.

®ochop. Haxoxnenne B mpupoae, CrnocoObl MONydeHHUs, (U3UYECKHEe U XUMHUYECKHE
cBoiictBa. @Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYraepon, HaxoXaeHHe B IpHpoje. AJUIOTponHble Moaudukanuu. duszndyeckue u
XMMHYECKUE CBOMCTBA TPOCTBHIX BEHIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yrieponma(ll),
okcun yraepona(lV), yronbHas Kuciora U e€ cold. AKTUBUPOBAHHBIN yrojb, ajcopOLMUs.
O®yiepeHsl, rpadeH, yriepogHble HaHOTpYOku. IIpuMeHeHHe TpOCThIX  BEILECTB,
00pa30BaHHBIX YIJIEPOJOM, M €r0 COEAUHEHUI.

Kpemuuii. Haxoxnaenue B npupoje, crnocoObl MOdydeHHs, (U3HUEeCKUe M XMUMHUYECKHE
coiicTBa. Okcup kpemuusi(1V), kpeMHueBast KMcinoTa, cuiMkarel. [IpuMeHeHre KpeMHUs U €ero
coequHeHnil. CTEKJ0, €ro moJy4yeHue, BUIbI CTEKJIA.

[Tonoxenue metamion B [leproanueckoit cucreMe XUMHUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. O0mue pu3nyeckue cBONCTBAa METAJLIOB.
[TpumeHeHnue metannoB B ObITY U TexHHKe. CIIIaBbl METAJIJIOB.

DNEeKTPOXUMUYECKUN PpsJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  TOMYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUS, TUPOMETAIITYPIHUsl, MeKTpomeTautyprus. Ilonsarue o koppo3un
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.



Ob6mas xapakrepuctuka MetaywioB |A-rpynnsl [leproguueckoll CHCTEMBl XUMHUYECKHUX
anemMeHTOB. Hatpuii u xanuit: monydenue, pu3nyeckne 1 XUMHUYECKUE CBOMCTBA, IPUMECHEHHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

O6mas xapaktepuctuka MetaiioB |IA-rpynnsr [leprogudeckoit cucTeMbl XUMHUYECKHX
AIIEMEHTOB. Maruuii W KajblMid: TMOJNydyeHHe, (U3NYECKHe U XHMHUYECKHE CBOWCTBa,
MPUMEHEHHE MPOCTHIX BEIIECTB U X coeuHeHuH. JKECTKOCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

AJNIOMMHHUI: TIOJy4YeHUe, (PU3MUYECKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BElIeCTBA M €ro coeAMHEHUH. AMEOTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS.

OO6mass xapakTepucTuka MeTauioB NoOouHbix mnoarpymnmn (b-rpynm) Ilepuomudeckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA Xpoma U ero coeAuHeHur. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U quXpomarbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

®u3nueckue M XMMHYECKHE CBOMCTBA MapraHiia M €ro COeJUWHEHHH. Baxuenmue
coenuaeHus: Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranar kanus,
€ro OKHUCIIUTENIbHbIE CBOWCTBA.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XKeJle3a U ero coeguHeHui. OKcuabl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe KeJe3a U ero CIIJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonyuenne u npumeHenue
MeIU U €€ COCIMHEHHM.

[{unk: nonyyeHue, GU3NIECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIE CBOWCTBA OKCHUA
Y TUJIPOKCH/IA LIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne HuHKa U ero COeAMHEHUH.

OKCIIEpPUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBPAILCHHUI: H3ydeHUE
00pa3IoB HEMETauIoB, TOpeHHe cepsl, (Gocdopa, xenmeza, MarHuss B KHCIOPOJIE, HM3y4YCHHUE
KOJUIeKUMU «MeTamibl W CIUIaBbl», B3aWMOJECHCTBHE IIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOJOM (BO3MOXHO HCIOJIb30BAaHHE BUAECOMATEPUAIOB), B3aUMOAECUCTBUE LIMHKA U
JKese3a ¢ pacTBOpaMu KUCIJIOT U IIEJI0Yel, KAUeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJOPOJAa M KaTHOHBI METAJIOB, B3aUMOJICHCTBUE THJIPOKCHIOB aTIOMUHUS U LIUHKA C
pacTBOpaMH KHUCIOT M WIEJIOYEH, pelIeHue SKCIEePUMEHTANIbHBIX 3aJa4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coeIMHEHUs», «A30T U Pochop U UX CoeTUHEHU», «MeTaulbl TJIaBHBIX HOArPYIII,
«MeTtanibl MOGOYHBIX TOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE O HAyYHBIX
METOJaX IIO3HAHUS M METOJIOJIOTMM HAayyHOro wuccienoBaHus. HaydHble npuHIUIBI
OpraHu3aIi XUMHUYECKOTO MPOU3BOACTBA. [IpOoMEBIIIIIEHHBIE CITOCOOBI MOYUYEHUs BaXKHEHIIINX
BElIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHON KHUCIIOThI, MeTaHoJa). [IpoMblineHHbIe
CHOCOOBI MOJTYYEHHUSI METAIJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl u
ero rnocyiencTus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

XumHus M 300pOoBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuna ucnosib30BaHUA
JIEKapCTBEHHBIX MpernapaToB. Posib XUMUU B pa3BUTHU MEIUITUHBI.

XVMUS TIUIIA: OCHOBHBIE KOMITOHEHTHI, TUIIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MMHUIIEBOH O€30IMacHOCTH.

Kocmernueckue u mapgromepHble cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHoOro
MCIIOJIb30BaHUs IPENapaToB ObITOBOM XMMHUH B MIOBCEAHEBHON KU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHAIbI (IIEMEHT, OETOH).

XuMHus B CENBCKOM X03siiicTBe. OpraHndecKrue 1 MUHEPAIbHBIC yI00pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, Kepamuka. Matepuainbl
JUISL 371eKTpOHUKU. HaHOTEeXHOIO0THH.

Pacuérnbie 3a1aun.



Pacuérel: Macchl BemecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJHWYECTBY BEILECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MacChl (00bEMa, KOJTUYECTBA
BEIIECTBA) IMPOJYKTOB DPEAKLMH, €CIM OIHO M3 BEIIECTB HMMEET MpHUMECH, Macchl (00BbEMma,
KOJINYECTBA BEILECTBA) MPOAYKTa pEaKkIMH, €CIM OJHO U3 BEIIECTB JIaHO B BHUJE pacTBOpa C
OnpeAenEéHHON MacCOBOM JIOJE PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOIM W MOJISIPHOMU
KOHLIEHTPAllUM BEILECTBA B PAacTBOPE, IOJIM BBIXOAA HMPOLYKTA PEAKLUUU OT TEOPETHUYECKU
BO3MO>KHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAY4YHbIX HOHATHH,
TaK U NOHATUMN, IPUHATHIX B OTJENbHBIX [IPEIMETaX €CTECTBEHHO-HAYUYHOr'0 LIUKIIA.

OO1e ecTeCTBEHHO-HAay4YHblE IOHATHUSA: SIBJICHUE, HAy4HbIH (DakT, rumoresa, Teopus,
3aKOH, aHaju3, CHHTE3, KiIacCU(pUKAIMsI, TIEepPUOAUYHOCTh, HAOIIOJCHHUE, H3MEpEHHe,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

®usnka: marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JIEKTPOH, INPOTOH, HEUTPOH, HOH,
U30TOINBbl, PAaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTMUECKUIl YpOBEHb, BEILIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHME BEUIECTBA, WACATBHBIN Ta3, (U3UYECKUE BEIMYUHBI, €IUHUIIBI
U3MEpEHMS, CKOPOCTh, SJHEPTHUs, Macca.

buonorus: kierka, oOpraHm3M, OJKOcHCTeMa, Ouocdepa, MeTaboiM3M, Makpo- u
MHUKpPORJIEMEHTBI, O€NKH, >KUPbI, YIJIEBOAbI, HYKJIEHHOBBIC KHUCIOTBI, ()EPMEHTHI, FOPMOHBI,
KpYTrOBOPOT BEUIECTB U IMOTOK HEPTUU B IKOCHCTEMAX.

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, IOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIIEHHOCTb, METAJUTYPrusi, CTPOUTEIbHbBIE MaTepUabl,
CEJIbCKOXO35MCTBEHHOE IMPOMU3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX [IpEnapaToB, IIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaT€pPUAJIOB, 3JIEKTPOHHAs IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.



[NTAHUPYEMBIE  PE3VJIbTATbBI OCBOEHHA  IIPOTPAMMbLI [10 XUMHWHN  HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA30OBAHUMS

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTBeTcTBHU C CUCTEMHO-ACSITETLHOCTHBIM TMOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTATOB
OCBOEHHUSI TIpenMeTa «XHMHS» Ha YpOBHE CpeqHEero oOmiero o0pa3oBaHUs BBIIEICHBI CIEIYIOIINE
COCTABIISIFOIIUE: OCO3HAHHE OOYYAIOMIMMHUCS POCCHUICKON TPakIaHCKON WIACHTHYHOCTU; TOTOBHOCTHh K
CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIPENEJICHHIO; HAIMYUe MOTHUBALMU K OOYUYEHHIO;
TOTOBHOCTh M CITOCOOHOCTh OOYYarOMIMXCsl PYKOBOJICTBOBATHCS MPUHATHIMU B OOIIECTBE MPaBHJIAMHU H
HOpMaMU NOBEJICHUS; HAIUYUE MPABOCO3HAHMSI, SKOJIOTHUECKON KYJIbTYphl; CIIOCOOHOCTh CTaBUTH LU U
CTPOUTH JKU3HCHHBIC TUIAHBI.

JIndHOCTHBIE Pe3yNbTaThl OCBOEHUS IMpenMera «XUMHUS» OTPakaloT CHOPMUPOBAHHOCTH OIBITA
MO3HABATEIILHON M TPAKTUYECKOW JIEATEIBbHOCTH OOy4arolMXCcs B TpoOIecce  pealu3aiuu
00pa3oBaTeNbHO J1eATeTbHOCTH.

JIM9HOCTHBIE PEe3yJbTAaThl OCBOCHUS IMpeaMeTa «XUMUS» OTPaKarT CHOPMUPOBAHHOCTH OTBITA
MO3HABATEIILHON M MPAKTHYECKOW JEATEIbHOCTH OOy4aromMXCs B IpOLECcce  pean3aluu
00pa3oBaTeNbHOM 1eATEIbHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:kIaHCcKOro BOCIIUTAHUS:

OCO3HaHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00513aHHOCTEH, YBa)KEHUS K 3aKOHY U
IPABOIIOPSIKY;

MPEJICTABICHUS O COLUATBHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOIICHUHN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATSILHOCTH MPHU CO3/IaHUN YUEOHBIX MMPOCKTOB, PEIICHUN
yueOHBIX ¥ MMO3HABATEIbHBIX 33/1a4, BHITOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W NMPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY W apTyMEHTBI IPYTHX IPU
aHaJIM3€ Pa3IUYHbIX BUJIOB YU€OHOU IeATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K UCTOPHUYECKOMY U HAYYHOMY HACIEIHI0 OTEYECTBEHHON XUMUU;

YBaOXCHHSI K IPOIECCY TBOPUYECTBA B O0JIACTH TEOPHHM W MPAKTHYECKOTO TPUIOKEHUS XHUMUH,
OCO3HAaHHSA TOrO, YTO JAaHHBIE HAyYKH €CTh pe3yNbTaT AJUTENbHBIX HAOIIOACHHH, KPOMOTIUBBIX
IKCIIEPUMEHTAILHBIX TIONCKOB, TIOCTOSTHHOTO TPY/Aa YY€HBIX U IPAKTHKOB;

MHTEpeca U TMO3HaBaTeNbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEIYIOIIEM aHain3e WHPOpMaIluu O
MIEPEIOBBIX JIOCTIIKEHUSX COBPEMEHHOW OTEUECTBCHHON XHMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO MTOBEICHHS,

CIIOCOOHOCTH OIIEHUBATh CUTYAllMM, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH, U TMPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUSCHTHPYSICh HA MOPaThbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEACHHUE M MOCTYIKU CBOUX TOBAPHUIIEH C MO3UIUIT HPAaBCTBEHHBIX
Y TIPAaBOBBIX HOPM U ¢ YIETOM OCO3HAHHUS ITOCIICICTBUH TIOCTYIIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHUMAHUs [IEHHOCTEH 3/I0poBOro u  Oe3zomacHOoro oOpaza JKW3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

cOOJIOIeHHsT MPaBHJI O€30MacHOTO OOpaIeHus] C BEIIECTBAMU B OBITY, TIOBCEIHEBHOM JKM3HU, B
TPYJAOBOH AESITENLHOCTH;

MMOHMMAHUS IICHHOCTH TMPAaBWI WHIUBHIYAJILHOTO W KOJUICKTHBHOTO OE30IaCHOTO TIOBEICHUS B
CUTYaIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS ITOCIICJICTBUI M HETPUATHUS BPEIHBIX MTPUBBIYCK (YITOTPEOICHUS aIKOTOJISI, HAPKOTHKOB,
KYpEHHUs);

5) Tpya1oBOro BocnuTaHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTU B y4€OHO-UCCIIEIOBATEIBCKON NeATENbHOCTH, OOIIECTBEHHO
TIOJIC3HOM, TBOPUECKOH M IPYTHX BHUIAX JCATCIHHOCTH,



YCTaHOBKH Ha aKTUBHOE Y4acTHE B PELICHUH TPAKTUUYECKHUX 33]1a4 COLIMAIbHOM HAIpPaBICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YyUEHHIO Ipodeccuil pa3iMdHOTO POja, B TOM YHCIE HAa OCHOBE
IIPUMEHEHUs IPEAMETHBIX 3HAHUH 10 XUMUH;

YBa)XEHHUS K TPYY, JIOASIM TPYyJla U pe3yibTaTaM TPYAOBOH 1€ATEIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BbIOOpY HWHIMBHIYyalbHOH TpaeKTOpuu oOpa3oBaHus, Oyayuliei
npodeccun U peanu3anii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEHM K XMMMH, MHTEPECOB U NOTpeOHOCTEN 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTUYECKHU 11€JIeCO00Pa3HOr0 OTHOLIEHHS K IPUPOJIE KaK UCTOUYHUKY CYILIECTBOBAHUS JKU3HU Ha
3emie;

NOHUMAaHMs TJ00AJbHOIO XapakTepa SKOJIOIMYECKMX MpoOsieM, BIMSAHUA SKOHOMHYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMAIIBHOM CPEIbL;

OCO3HaHMsI HEOOXOAMMOCTH HCHOJIb30BAHUS JAOCTHKEHMM XHMHMU JUIi pPELIeHHs BOIPOCOB
PaLMOHATILHOTO TPUPOI0IOIB30BaHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, NPUHOCALIMX Bpell OKPYXKAIOLIEH NpUpOIHON cpele, yMEHUs
IPOrHO3UPOBATh HEOJArONpPUSITHBIE HKOJIOTMYECKUE IMOCIEACTBUS HNPEINPUHUMAEMbIX JEUCTBUN U
IpeOoTBPALIATh UX;

HaJIMYUS Pa3BUTOTO HKOJIOTMYECKOTO MBILUIEHHUS, SKOJOTHYECKON KYJIbTYpPBl, OIbITA JEATEIbHOCTH
9KOJIOTUYECKON  HANpaBIE€HHOCTH, YMEHHUS  PYKOBOJCTBOBATBCS MMM B  II03HABaTEJIbHOM,
KOMMYHUKaTUBHOW U COLMAJIBHOM TIPAKTUKE, CIHOCOOHOCTM M YMEHHUS aKTUBHO IPOTUBOCTOSITH
UICOJIOTHH XeMO(hoOuHu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOLIECTBEHHON
IPAKTUKU;

HNOHUMaHMs Creun(UKA XUMUM KaK HayKd, OCO3HaHUS €€ poiu B ()OPMHUPOBAHUU PALIMOHAIBHOTO
HAy4YHOTO MBIIIJICHUS, CO3JaHUM LIEJIOCTHOTO IMPEACTaBICHUS 00 OKPYKaloIeM MHUpPE KaK O €IUHCTBE
HOPUPOBl U YEJIOBEKA, B MO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M PELICHUH IMPOOJIeM COXpaHEHMS
IPUPOJIHOTO PAaBHOBECHS;

yOeXIEHHOCTH B OCOOOH 3HAYUMOCTH XHMHHM Ui COBPEMEHHOM LMBWIM3AaLMU: B €€
FYMaHUCTUYECKOW HAIPAaBJIEHHOCTH U BaKHOW POJIM B CO3/IaHUU HOBOM 0Oa3bl MaTepUAIbHOU KYJIbTYpHI, B
pelIeHNH TJI00aIbHBIX MPOOJEM YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOW, YHEPTETHUECKOMH,
MUIIEBON U 3KOJOTMYEeCKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00E€CIIEYEHUH YCIOBUN YCHEIIHOTO
TPYyZa ¥ SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJI0r0 4jieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: MOHMMAHHUS CYLUTHOCTH METO/0B MO3HAHMS, UCIIOIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIydyaeMble 3HAHMS JUISl aHaliu3a U OOBSCHEHMS
SBJICHUN OKPY)KAIOLIEro MHUPAa U IPOUCXOASAIINX B HEM H3MEHEHUH, yMEHHUs JellaTb 0OOCHOBAaHHBIE
3aKJIFOYEHHs] HAa OCHOBE HAy4YHbBIX (DAKTOB M MMEIOLIMXCS JAHHBIX C LENbIO MOJYYEHHs JTOCTOBEPHBIX
BBIBO/JIOB;

CHOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XUMMUYECKHE 3HAHUS MJJIs pelieHus mnpolsieM B
pEeaIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpECca K NO3HAHUIO, UCCIIEI0BATENBCKON JEATENBHOCTH;

TOTOBHOCTU M CHOCOOHOCTH K HEMpPEpPHIBHOMY 00Opa30BaHUIO M CaMOOOpPa30BaHHUIO, K AKTUBHOMY
MOJIYYEHUIO HOBBIX 3HAHUH M0 XMMUHU B COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax NpopecCHOHATbHON AeITeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysibTaThl OCBOCHHS IPOrpaMMbl MO XMMHH Ha YPOBHE CpPEIHETO OOIero
00pa30BaHUs BKIIOYAIOT:



3HauUMMBbIE I (OPMUPOBAHMSI  MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXIUCHUIIIMHAPHBIC
(MeXnpeIMeTHbIC) OOIICHAYYHBIC IOHATHS, OTPaXKaroIIMe IEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M
cnenuuKy METOJ0B MO3HAHUS, HCIIOIb3yeMbIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHUS,
SIBJICHUE, TPOIIECC, CHUCTEMa, HAYYHBIH (DaKT, MPHUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKE, HAOIOICHUE, U3MEPEHUE, SKCIICPUMEHT U PYTHEC);

YHHBEpCaJIbHbIC y4YeOHBbIC JECHCTBUSA (IIO3HABATCIIbHBIC, KOMMYHUKATHUBHBIC, PETYJISITHBHBIC),
obecnieunBaromue (opMUpoBaHHE (YHKIIMOHATBHOW TPAMOTHOCTH W COLMAIBHOW KOMIIETCHIIUU
00ydJaromuxcs;

CIOCOOHOCTh o0y4arommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCalbHble ydeOHbIE ACHCTBUS B IO3HABATENBHOM M COLMAIbHOMN
IIPAKTHKE.

MeTaHpeHMeTHHC PE3YJIbTAaThI OTpaxaroT OBJIAJICHUC YHUBEPCAJIbHBIMU y‘Ie6HBIMI/I
IMMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYJIATUBHBIMHA I[CflCTBPISIMH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilCTBUS

1) 6a30Bble JIOTHYECKHE TeCTBUSA:

CaMOCTOSITENILHO (JOPMYITUPOBATH U aKTyaJIHU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEICIIATh IENN JCATSILHOCTH, 3a7aBasi MapaMeTPbl W KPUTEPHH WX JOCTHIKEHUS, COOTHOCHUTH
pe3yNIbTaThl ACSITENbHOCTH C TOCTABICHHBIMU LEJISMU;

UCIIOJIb30BATh MMPU OCBOCHHUU 3HAHWM MPHEMBI JIOTHYECKOTO MBINLIICHUS: BBIACIATh XapaKTePHBIC
NPU3HAKU TOHATUN U yCTAHABIMBATh WX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIIME MOHSATHUS IS
00BsICHEHUS OTJENIbHBIX (PAKTOB U SIBJICHMIA;

BBIOMpATh OCHOBAHMS U KPUTEPUH IS KIIACCU(UKALIMU BEIIECTB U XMMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy U3Y9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHBHBIC, ACAYKTHUBHBIC, IO aHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH ¥ TIPOTHUBOPEYHSI B PACCMATPUBACMBIX SBICHUSAX, (DOPMYIHPOBATH BBIBOJBI H
3aKJTIOYCHUS,

MPUMEHSTh B MPOIIECCE MO3HAHUS HCIIOJIb3YEMbIC B XUMHUHU CHMBOJIMYECKUE (3HAKOBBIC) MOJICIH,
peoOpa3oBhIBATh MOJAENBHBIE MPEICTABICHUS — XUMHYECKH 3HAaK (CHMMBOJ) DJIEMEHTAa, XMMHUYECKas
dbopMmyIa, ypaBHEHNE XUMHYECKON PEAKITUN — TPU PEIICHUN YIEeOHBIX TTO3HABATEIBHBIX U MPAKTUYICCKUX
3a/1a4y, MPUMEHITh Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS AJIs BBIIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3y9aeMbIX BEIIECTB M XUMUYCCKHUX PEAKIIHIM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE IeliCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHWMS BEIIECTB M XUMUICCKUX PEAKITHIA;

dbopMynupoBaTh LENU W 3a/la4ll UCCIIEOBAHUS, UCIIONIb30BATh MOCTABICHHBIE U CAMOCTOSITEIBHO
c(OpMYyJIMPOBAHHBIE BOMPOCH B KAaueCTBE HWHCTPYMEHTA MO3HAHUS M OCHOBBI IS (OpMHpOBaHUS
TUMOTE3bI M0 TPOBEPKE MPABUIBLHOCTH BBICKA3BIBAEMBIX CYXKICHUM;

BJIQJICTh  HABBIKAMH  CAMOCTOSTEIBHOTO  IUIAHUPOBAHWUS W  TIPOBEACHUS  YUYCHUUICCKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOMIOJaTh 3a XOJOM TMpoIlecca, CaMOCTOSITENBHO
MIPOTHO3HPOBATH €0 Pe3yNbTaT, (OPMYIUPOBATH 000OIIECHUS U BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
pe3yNbTaTOB UCCIIEIOBaHUS, COCTABIIATH OOOCHOBAHHBIM OTUET O MPOJIEIaHHON padoTe;

PHOOpPETaTh OIBIT YYCHUYECKOH HCCIICIOBATEILCKON W TPOSKTHOW JEATEIBHOCTH, IMPOSIBIISTH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIICHHs] MPaKTHUYECKUX 3ajad,
MIPUMEHEHHUIO Pa3IMYHBIX METOIOB ITO3HAHUS.

3) padora ¢ nngopMmanmeii:

OPHEHTUPOBATHCSA B Pa3IUYHBIX HCTOYHHMKAX HWHGOpMAIUU (HAYYHO-TIOMYJSpPHAS JHTEepaTypa
XUMHYECKOTO COJIep KaHUs, CIIpaBOYHBIEC MOCOOUS, pecypchl MHTepHETa), aHANU3UPOBATh WH(HOPMAITUIO
pa3sIUYHBIX BUJOB W (OpM TIpeICTaBICHHs, KPUTHUYSCKH OICHWBAaThH €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUHBOCTE;

(bOopMyIMPOBAThH 3aMPOCHl U MPUMEHSATh Pa3IMYHBIC METOJIBI IPU TIOUCKE W 0TOOpe MH(pOpMAIHH,
HEOOXOIUMO TSI BRITIOTHEHUS Y4eOHBIX 3a/1a4 ONMPEIeIEHHOTO THIIA;



npuoOpeTaTh OMBIT  HCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH H
pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBbHYIO (OPMY IpecTaBiIeHUs HHPOopMaUU (CXeMBbl, TpauKH,
JarpaMMbl, TaOJIULbl, PUCYHKH U IpYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B Ka4yeCTBE CPEICTBA MPH pabOTe C XUMHUYECKOW HH(OpMAaImeii:
IPUMEHATh MEXIpeaMeTHble ((pu3nueckue M MaTeMaTU4yeCKHe) 3HAaKM M CUMBOJbI, (HOpMYJIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCII0JI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIaeMOM TEMbI B XOJI€ TUAIOTa U/ WU JUCKYCCHH,
BBICKAa3bIBaTh HJieH, GOPMYIUPOBATH CBOU MPEAIOKEHNS OTHOCUTENIBHO BBIITOJIHEHUS IPEIOKEHHON
3a/1a4u;

BBICTYNIaTh C NPE3EHTAUUEd pe3yJbTaTOB IIO3HABATEIIBHOW JIEATEIBHOCTH, IIOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IPU BBIOJIHEHHUH XUMHYECKOIO 3KCIIEPUMEHTA,
MPAKTUYECKON pabOThI MO UCCIETOBAHUIO CBOMCTB U3y4aeMbIX BEIECTB, pealn3aluu y4eOHOTO MPOEKTa,
¥ (hOpMYJIUPOBATH BBIBOJIBI 110 PE3YJIbTATaM IMPOBEACHHBIX HCCIICIOBAHUI MyTEM COTIIACOBAHUS TTO3HIIAN
B X0JI€ 00CYX/IeHUS U OOMEHA MHEHUSIMH.

PerJ'[ﬂTI/IBHbIe YHuBEpCaJdbHbIC y‘-leﬁl—[l)le JelCTBUA:

CaMOCTOSTENIbHO TUIAHUPOBATh U OCYIIECTBIISITH CBOK MO3HABATEIbHYIO JESITEIIBHOCTD, ONPEEIIss
e€ IenM W 3aJaud, KOHTPOJIMPOBaTH M MO MeEpEe HEOOXOAMMOCTH KOPPEKTHUPOBATh IpeiaracMblil
QITOPUTM JEMCTBUN NpPU BBHINOJIHEHUH Y4eOHBIX M MCCIEI0BATENbCKUX 3a/ad, BbIOMpaTh Hambosee
3¢ dexTUBHBIA c1Oco0 MX pelIeHHs] ¢ Y4ETOM IMOJIyYE€HHs HOBBIX 3HAHHUN O BEIECTBAX U XUMHUYECKHX
peaxkuusx;

OCYILIECTBIIATH CAMOKOHTPOJIb JEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl MO XMMHMM Ha YIiIyOJIEHHOM YpOBHE Ha YpPOBHE
CpeaHero oouero oopazoBaHus BKIIOYAIOT crenuduueckue st yaeOHOro npeamera «XuMHs HaydHbIe
3HAHUS, YMEHUS U COcoObl AEMCTBUI IO OCBOEHUIO, MHTEPIIPETAIMM U IPE0OPa30BaHUIO 3HAHUH, BUIbI
JeSITebHOCTH IO MOJIyYEeHUIO HOBOT'O 3HaHUS M MPUMEHEHHIO 3HAHUH B Pa3IMUHBIX YU€OHBIX CUTYALHSIX,
a TAaKXKe€ B PEAIbHBIX JKU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C XuUMuUEH. B mporpamme no xumuu
IIPEAMETHBIE PE3YJIBTATHI IPEACTABIICHBI 110 I'OAaM U3Y4YCHHUS.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckast XUuMHs) OTPaKatoT:

c(OpMUPOBAHHOCTh MPEICTABICHUN: O MECTE€ M 3HAUEHUHU OpPraHMYeCKOW XHMHUU B CHCTEME
€CTECTBEHHBIX HAayK M €€ pOJM B OOECIEYEHHWH YCTOMUMBOTO PA3BUTUSl YEJIIOBEUECTBA B PEIICHUH
po0JieM SKOJOTHYECKOM, YHEPreTUUeCKO U MUIIeBON 0€30aCHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3JJaHUN
HOBBIX  MAaTE€pPHAIOB,  HOBBIX  HCTOYHHKOB  DJHEPrud, B  OOECIEYCHHH  PAIOHATHHOTO
IPUPOJIONIONL30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHHUS U OOILIEH KyIbTypbl 4YellOBEKa, a TakKke
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpee;



BJIQJICHUE CHCTEMOM XMMHYECKHMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAIOUINE IOHSTHUS —
XMMHYECKUH IJJIEMEHT, aToM, SIPO M JJIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHBIC OpOHTAIH,
OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aTOMa, TMOpHIU3aIisl aTOMHBIX OpOHUTajei, MOH, MOJIEKYJa,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIbHOCTb, CTENEHb OKUCIICHUS, XUMHUYECKas CBs3b, MOJb, MOJIApPHAs
Macca, MOJSPHBIA 00BEM, YIIepoIHBIA CKeleT, (YHKIMOHANbHAs TpPYIIa, PagUKal, CTPYKTYPHBIC
(bopmynbl (pa3BEPHYThIE, COKpALIEHHbIE, CKEJIETHBIC), M30MEpUs CTPYKTypHass U IPOCTPAHCTBEHHAs
(reomeTpuyecKasi, ONTHYECKAsI), ©30MEPDI, TOMOJIOTMYECKUM psAJl, TOMOJIOTH, YIJIEBOAOPO/bl, KHCIOPOI-
U a30TCoJepXkalle OpraHUYeCKHe COEJUHEHUs, MOHOMEp, IIOJIMMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMSI; TEOPHUH, 3aKOHBI (epuoanyeckuil 3akoH /1. 1. Menneneesa, Teopus
CTPOEHHUsl OpraHMyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHMs MacChl BEIECTB, 3aKOH
COXPaHEHHUs U IMPEBPALICHUS SHEPTUU MPU XMMHUECKUX PEaKLUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
A3bIK XMMUHU, MUPOBO33PEHUYECKUE 3HAHMUS, JIEXKAIME B OCHOBE IOHUMAaHUs IPUYNHHOCTH U CUCTEMHOCTH
XUMHUUYECKHX SIBJICHUM; MPEACTABICHUS O MEXaHM3MaX XHMUYECKUX DPEaKLUHM, TEPMOJMHAMUYECKUX U
KHHETHMUYECKUX 3aKOHOMEPHOCTSX HMX IMPOTEKaHWs, O B3aUMHOM BIMSHMM aTOMOB M TpYII aTOMOB B
MoJieKynax (MHIYKTHBHBIM M Me3oMepHblii 3ddektsr, opuentantsl | u |l poxa); dakromoruueckue
CBEJICHUS O CBOMCTBAxX, COCTaBe, MOJIyUeHUH U 0€30IaCHOM HCIOJIb30BAHUYU BaKHEHIIMX OPraHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOMN NEATEIbHOCTH YEJOBEKAa, OOIIMX HAayUHBIX MPUHIMIAX XMMHYECKOTO
IIPOM3BOJICTBA (Ha MPUMEpPE IPOU3BOICTBA METAaHOJA, NEPEepabOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHUH: BBIABIATH XapaKTEpPHbIE MPU3HAKU TOHSATUM, YCTaHABIMBATh HX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU ONMUCAHUU COCTaBa, CTPOCHUS U CBOMCTB
OPraHUYEeCKUX COCTMHECHUM;

c(OPMHPOBAHHOCTh YMEHHIA:

UCIOJIb30BaTh XWMHUYECKYI0 CHMBOJMKY JUISI COCTABJIEHHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEIIECTB;

COCTaBJISITh YPABHEHMS] XUMHYECKMX PpEAaKUUH M pacKpblBaTh MX CYIIHOCTh: OKHCIUTENIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMHA IOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOrO OanaHca 3THX pPEaKLUH,
peakuuii HOHHOTO OOMeHa IMyTEM COCTAaBJICHUS WX MOJHBIX U COKPALIEHHBIX HOHHBIX YpaBHEHMI;

U3rOTaBJIMBATh MOJEIM MOJEKYJ OPraHWYEeCKUX BELIECTB JJIS MIUIOCTPALUU UX XMMUYECKOrO U
IIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH: yCTaHAaBIUBaThb MNPHUHAMIEKHOCTh HM3YYEHHBIX OpraHMYECKUX
BEIIECTB 0 MX COCTaBy M CTPOCHMIO K OINpeAeNEéHHOMY KiacCy/Tpylie COeAMHEHUH, AaBaTb UM
Ha3BaHUA Mo cucremarnyeckoid HomeHkiarype (IUPAC) m npuBOAWTH TpUBHAIbHBIE HA3BaHUS s
OTJIENbHBIX TPEACTABUTENCH OpraHMYeCKWX BEIIeCTB (ITHIIEH, AaleTW/IeH, TOJYyoJ, TJIMLEPHH,
STUJICHIJIMKOJb, (eHos, (opManbaeruy, aueTalbIerui, aleToOH, MypaBbUHas KHUCJIOTA, YKCYCHas
KHCJIOTa, CTEapUHOBAs, OJIEMHOBAs, MaJIbMUTUHOBAsI KUCJIOTHI, TJIMIMH, ajJaHUH, MalibTo3a, (PYKTO3a,
aQHWJIUH, JUBUHWI, U30TPEH, XJIOPOIIPEH, CTUPOJ U IpYTHE);

c(OpMUPOBAHHOCTh YMEHUS OINpPEAEATh BUJ XMMHUYECKOH CBSI3U B OPraHUYECKUX COEIMHEHUSX
(KOBaJIGHTHasi U MOHHAs CBA3b, G- U T-CBSA3b, BOJIOPOJIHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHHS IPUMEHSTH MOJIOXKEHUS TEOPUM CTPOSHUSI OPraHMYECKHUX BEIIECTB A.
M. BytnepoBa 17151 00bsCHEHHSI 3aBUCUMOCTH CBOIMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaThb COCTaB, CTPOEHHE, (PU3MUECKHE M XUMHYECKHE
CBOMCTBA THUIIMYHBIX IPEACTABUTENEH PA3NIMUHBIX KJIACCOB OPraHMYECKHUX BEILECTB: AJIKaHOB,
LUKJIOAJIKAaHOB, aJTKEHOB, AJIKaJINEHOB, aJIKUHOB, apOMaTHUYECKHUX YIJIEBOJOPOJIOB, CIIUPTOB, ajlbJAETHI0B,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXHBIX 3(HUPOB, >KUPOB, HUTPOCOEAMHEHUH M aMHHOB,
AMUHOKHCIIOT, O€JKOB, YIiieBOJOB (MOHO-, M- W MOJMCAaXapHAOB), WILIIOCTPUPOBATh T'€HETHYECKYIO
CBA3b MEXJAY HHUMH YPaBHEHHSMH COOTBETCTBYIOIIMX XHUMHUYECKHUX PEAKIMH C HCIOJIB30BAHUEM
CTPYKTYPHBIX (HOpMYII;

c(OPMHPOBAHHOCTh YMEHHS IMOJATBEPXKAAaTh HAa KOHKPETHBIX MpUMeEpax XapakTep 3aBUCHMOCTHU
pEeaKkIMOHHON CIIOCOOHOCTH OPTraHMYECKUX COEAMHEHUN OT KPaTHOCTU M TUIIA KOBAJIEHTHOW CBS3M (0- U
T-CBSI31), B3aUMHOTO BIIMSIHUSL ATOMOB U TPYIII aTOMOB B MOJIEKYJIaX;



c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOYHHKH YIJICBOJOPOIHOTO CHIPbS (HE(TH,
NPUPOIHBIA Ta3, Yrojb), CHOCOOBI €ro mepepadOTKM W TPAKTUYECKOE NPUMEHEHHE TPOIYKTOB
nepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CUCTEMON 3HAHUN O €CTECTBEHHO-HAYyYHBIX METOJaX MO3HAHUSA —
HaOJIIOICHNH, W3MEPEHUH, MOJEIMPOBAHUH, HSKCHEPUMEHTE (pEaJbHOM M MBICICHHOM) W YMEHHS
MPUMEHSTH 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHUSI IPUMEHSTH OCHOBHBIC OIEPALUU MBICIUTEILHOW JESITEIbHOCTH —
aHaJIM3 M CHUHTE3, CpaBHEHHUE, O00O0O0IIeHHEe, CHCTEMAaTH3alli0, BBISBICHHE MPUUYUHHO-CIEACTBEHHBIX
CBSI3€M — JIJIS1 N3YYEHUS CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIIUN;

c(OpMHUPOBAHHOCTh YMEHUH: BBISBISATH B3aUMOCBSI3b XHMHUYECKHUX 3HAHUI C MOHATHSAMH U
NpPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJsi 00jee OCO3HAaHHOTO IOHMMAaHUS
CYILIHOCTU MaTepUaibHOr0 €IUHCTBA MUpPA, UCIIOJIb30BATh CUCTEMHBIE 3HAHUS MO OPraHUYeCKONH XUMHUU
JUIs1 OOBSICHEHUS M TPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OpMUPOBAHHOCTh YMEHMIA: MPOBOIUTH PACUYETHl MO XHUMHUYECKUM (OpMysiaM U YpaBHEHUSIM
XUMHUYECKHX PEAKIMH C HCHOJb30BaHMEM (U3NYECKUX BEIMYMH (Macca, 0OBEM Ta30B, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIONIMX BEIIECTBA C KOJIWYECTBEHHONW CTOPOHBI: Pacdy€Thl MO HAXOXKIECHUIO
XUMHYECKOH (POPMYJITBI BEIIECTBA IO H3BECTHBIM MACCOBBIM JIOJISIM XHMHUYECKHX 3JIEMEHTOB, MPOAYKTaM
CrOpaHus, IIIOTHOCTU T'a3000pa3HbBIX BEIIECTB;

c(OpMUPOBAHHOCTh yYMEHUN: MPOTHO3UPOBATH, AHAIM3UPOBATH W OLEHUBATb C MO3UIMH
9KOJIOTHYECKON 0e30MacHOCTH IMOCIEICTBUS OBITOBOM M MPOM3BOJICTBEHHOM AESITETLHOCTH 4YeJIOBEKa,
CBS3aHHOM € mepepabOTKOM BEIIECTB, MCIIOJIb30BaTh IOJYYEHHbIE 3HAHUS ISl NPUHATHS I'PaMOTHBIX
pelieHuit TpoOsieM B CUTyaIUsIX, CBA3AHHBIX C XUMHUEIH;

c(OpMUPOBAHHOCTh YMEHHUI: CaMOCTOATEIbHO IUIAHUPOBATh U  IPOBOJUTH XUMHUYECKHM
SKCIIEPUMEHT (MOJlyueHHWE M H3yYeHUE CBOWCTB OPraHMYECKUX BEIIECTB, KAaYECTBEHHBIE pPEAKIIHH
YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB M KHUCIOPOJCOAEPKALIUX OPraHMYECKUX BEUIECTB, PpELICHHUE
SKCIIEPUMEHTANBHBIX 3a/lad 10 PAaclO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIIOJIGHUEM MPaBUII
0e30macHOro oOpamieHus C BellecTBaMU M Ja0OpaTOpHBIM 000pymoBaHHEM, (GOPMYIUPOBATH LEJb
UCCIICIOBAHMSI, MPEACTaBIATh B Pa3NUYHON (QopMe pe3ynbTaThl SKCIEPUMEHTa, aHAIU3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOnrofaTh MpaBWIa DSKOJOTMYECKH 1I€JIeCO00pa3HOro TMOBEAEHUS B OBITY U TPYIOBOM
JEATENBHOCTH B LIEIISIX COXPAHEHUS CBOETO 310POBbsl, OKPYXKarOLIEH IPUPOIHON CPellbl U JOCTHKEHUS €€
YCTOWUYHBOTO pa3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCHYECKOTO JEWCTBHA HA JKUBBIE OPraHM3MBl  OIPEIEIEHHBIX
OpraHMYeCKHUX BEMIECTB, MOHUMas cMbIci nokazareis [1/1K;

aHAJTM3UPOBATh 11€71€CO00Pa3HOCTh MPUMEHEHUSI OPraHMUECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOYKU 3pEHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUM: OCYIIECTBISATH IeJIEHANIPABICHHBIN MOMCK XUMHUYECKON HHPpOpMAIIH
B pa3JIMYHbIX MCTOYHUKAX (HaydHas U yueOHO-Hay4yHas JUTepaTypa, CpeACTBa MAcCOBOM MH(OpMaINH,
WuTepHeT u Apyrue), KpUTUYECKU aHATM3UPOBATh XUMHUYECKYI0 MH(OpMaIHio, mepepadaThiBaTh €€ U
HCIIOJIH30BaTh B COOTBETCTBUU C TTOCTABJICHHOM y4eOHOM 3a/1aueil.

11 KUIIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OPMHPOBAHHOCTh TPEJCTABICHUI: O MaTepHaJbHOM €JUHCTBE MHpPA, 3aKOHOMEPHOCTSIX H
MO3HABAEMOCTH SIBJICHUI MPUPObI, O MECTE U 3HAUEHUU XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ poin
B O00ECNEYEeHUH YCTOMYMBOTO pPa3BUTHs, B PEIICHUM MPOOJEM 3KOJIOIMYECKOH, SHEPreTHYecKol |
nuIieBol 0e30MacHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MaTEpHallOB, HOBBIX HCTOUYHUKOB
SHEepruu, B 00ECHEeYeHUH PalMOHAIBHOTO MPUPOAONOIL30BaHUSA, B (POPMUPOBAHUNA MHUPOBO33PEHUS U
o01ieil KyJabTyphl YellOBEKa, a TaK)Ke SKOJIOTMUYeCKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/10POBBIO U
MIPUPOJHOM Cpelie;



BJIAJICHUE CHCTEMOM XMMHYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAIOUINE IOHATHUS —
XMMHYECKUH 3JIEMEHT, aToM, SIIPO aroMa, W30TOIIbI, 3JICKTPOHHAs 000J0YKa aToma, S-, P-, 0-aToMHBIE
opOUTAIM, OCHOBHOE W BO30YXKIEHHOEC COCTOSHHS aToMa, THOpUAM3AIMs aTOMHBIX OpOWTaNei, WOH,
MOJIEKYJIa, BaJICHTHOCTb, JJEKTPOOTPULATEIBHOCTh, CTCIECHb OKUCICHMS, XHUMHYECKas CBA3b
(KoBaJIeHTHas1, MOHHAs!, METAJUINYECKAs!, BOJOPOAHAS ), KPUCTAIIMYECKAs PEIIETKA, XUMUUECKasl peaKIys,
pacTBOp, DJJIEKTPOJIMTHI, HEIIEKTPOJIMTHI, JJIEKTPOIMTHUYECKAs IUCCOLMALMs, CTENEHb IUCCOLUALM,
BOJIOPOJIHBIA TOKa3aTellb, OKHUCIHUTENb, BOCCTAHOBHTENb, TEIUIOBOW 3(P(PEKT XMMHUYECKOH pEeakKluu,
CKOpOCTh ~ XMMHYECKOM  peakuuy, XHMHUYECKOE€ pAaBHOBECHE; TEOPUM U  3aKOHbI  (Teopus
ANEKTPOIUTUYECKON THUCCoLManuu, nepuoaudyeckuil 3akod [[.M1. MeneneeBa, 3aKOH COXpaHEHHUSI MACChI
BELICCTB, 3aKOH COXPAaHEHUS U IPEBPAILCHUS DHEPIrUU IIPH XUMHUYECKHX PEAKLMAX, 3aKOH MTOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKALINE B OCHOBE IOHUMaHNs IPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX
SIBJICHUI; COBPEMEHHBIE INPEACTABICHUS O CTPOECHUMU BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISPHOM U
HAJMOJIEKYJIIPHOM YPOBHSX; IPEICTABICHUS O MEXaHU3MaX XUMUYECKUX PEAKLUN, TEPMOJAUHAMUYECKUX
M KUHETHMYECKHX 3aKOHOMEPHOCTSAX HX MPOTEKaHMs,, O XUMHYECKOM paBHOBECUH, pacTBopax u
JMCIIEPCHBIX CHUCTeMax; (PaKTOJIOTUYECKUE CBEACHUS O CBOICTBAxX, COCTaBe, IOJIyU€HHUH U O€3011aCHOM
UCTIOJIb30BaHUM BAXHEUIIMX HEOPraHWYECKHUX BEIIECTB B OBITY M MNPAKTHUYECKOW JEATEILHOCTH
YeJI0BeKa, OOIIMX HayyHBIX MPUHLUIIAX XUMHUYECKOTO IPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUH: BBISBJIATH XapaKT€pHbIE IPU3HAKU IOHATUM, YCTaHABIMBATH HUX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MTOHATHS NP ONMCAHUHM HEOPTAaHUYECKUX BEUIECTB U MX
IIPEBPAILCHU;

c(OPMHPOBAHHOCTh YMEHHUSI HCIOJIb30BATH XMMUYECKYIO CHUMBOJMKY JUIsl COCTaBICHHUS (POopmyll
BEIIECTB W YpPaBHEHHHA XUMHUYECKHX peakiuid, cucrematnueckyro HomeHkinarypy (IUPAC) wu
TPUBHUAJIBHBIE Ha3BaHUS OTACIIbHBIX BELIECTB;

c(OpPMUPOBAHHOCTb YMEHHUSl OIPENEIATh BAJIEHTHOCTb W CTENEHb OKHUCIEHUS XUMHUYECKUX
9JIEMEHTOB B COEIMHEHMSAX, BHJ XHMHUYECKOM CBA3M (KOBQJIEHTHAs, HWOHHAs, MeTalIMuecKas,
BOJIOPOJIHAS ), TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

c(OPMHUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHUCUMOCTh CBOWCTB BEIIECTB OT BHUJA XUMHUYECKOH
CBS3M M THUNA KPUCTAJUIMYECKOM pemeETKH, OOMEHHBIM M JOHOPHO-AKIENTOPHBIH MEXaHU3MBI
00pa30BaHUs KOBAJEHTHOW CBSI3H;

c(OpMUPOBAHHOCTh YMEHMM: KIACCU(PHUIMPOBATh: HEOPraHMYECKHE BEIIECTBA IO HMX COCTaBy,
XMMHUYECKHE peaKkIiy M0 Pa3InYHbIM NpU3HAKaM (YHUCITy U COCTABY PEArMpyroIUX BEIIECTB, TEIIIOBOMY
3¢ dexTy peakiiuy, U3MEHEHHUIO CTETIEHEN OKHCIEHHUS 3JIEMEHTOB, 00paTUMOCTH, YYacCTHIO KaTajau3aropa
U JIpYTHE); CAMOCTOSITENIbHO BEIOMPATh OCHOBAHUS U KPUTEPUU AJIS KIACCU(DUKALIMM N3YYaeMbIX BEIIECTB
Y XUMHYECKUX PEaKIIUil;

c(OpPMHPOBAHHOCTh YMEHHUS PACKPBIBaTh CMbICI Hepuoaudeckoro 3akoHa /. M. Menneneesa u
JEMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOIYI0, 00bSICHUTEIbHYIO U IPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHIl: XapaKTepu30BaTh JJEKTPOHHOE CTPOCHHE AaTOMOB U HOHOB
XUMUYECKHUX AJIEMEHTOB IepBOro—4eTBEPTOro nepuonos llepnommueckon cucremel [[.M. Menneneesa,
UCIIOJB3YS TOHSTUS «IHEPTeTUYECKHE YPOBHH», «IHEPreTUYECKHE MOMYPOBHM», «S-, P-, O-aTOMHBIE
opOuTanM», «OCHOBHOE U BO30YKIEHHOE OSHEPreTUYECKHE COCTOSIHUS ~aTOMa»; OOBACHATH
3aKOHOMEPHOCTH HM3MEHEHMSI CBOMCTB XMMMUECKHUX DJIEMEHTOB M MX COEAUHEHMM IO IepuojaM H
rpynmnaMm Ileproanueckont cucrems! [[. . MenneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOECHHUS UX IEKTPOHHBIX 000JIOUEK;

c(OpMUPOBAHHOCTh YMEHHUH: XapaKTepu3oBaTh (OMHUCHIBATh) O0OIIME XMMHYECKHE CBOMCTBa
BEUIECTB PA3JIMYHBIX KJIACCOB, TOATBEP)KIATh CYIIECTBOBAHME T'E€HETUYECKOW CBSI3U  MEXKIY
HEOPraHMYECKMMH BEIIECTBAMHU C TIOMOIIbIO YPaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX PEaAKIIN;

c(OPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CYIIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI
MIOCPEACTBOM COCTAaBJICHHS 3JEKTPOHHOTO OajlaHCca 3TUX peakluil; peakuuid HOHHOTO OOMEHa MyTEM
COCTaBJIEHUS MX IIOJHBIX M COKPAIIEHHBIX MOHHBIX YpaBHEHW; peakuuid THUIPOIM3a; peakuui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHUS);



c(OPMHPOBAHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHMS XMMHUYECKHX peakiuil ¢
y4€TOM HUX DPHEPreTUYECKUX XapaKTEPUCTUK, XapaKTep HW3MEHEHUS CKOPOCTH XUMHUYECKOW peakluu B
3aBHCUMOCTH OT PA3JIMYHBIX (PAaKTOPOB, a TAKKE XapaKTep CMEIIEHHUS XUMHYECKOTO PAaBHOBECHS O[T
BIIMSIHUEM BHEIIHUX Bo3aewcTBuil (mpunmun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEpU30BaTh XUMHUECKHE pEAKLUH, JIeKallue B OCHOBE
MPOMBIIIICHHOTO TOJIYYeHUS CEPHOM KHUCJIOThI, aMMHUakKa, OOILue Hay4yHbI€ MPUHIUIB XUMHUYECKHX
IPOM3BOJICTB; LEI€CO00Pa3HOCTh MPUMEHEHHSI HEOPTaHUYECKHX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY
C TOYKH 3PEHHSI COOTHOIICHUS PUCK-TIOJIb3a;

c(OpPMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMA O METOJaX HAYYHOTO TMO3HAHUS SIBICHHMA
OpUpOAbl — HAONIO/IEHUE, W3MEpPEHHUE, MOJEIHPOBAHUE, IKCIEPUMEHT (peasibHbIii W MBICICHHBII),
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUS NPUMEHSTb 3TU 3HAHUS NPU IKCIEPUMEHTAIBLHOM
UCCJIEJOBAHUM BEIIECTB M JJIsi OOBACHEHUS XUMHYECKHX SBIICHUH, UMEIOIIMX MECTO B MPHUPOJE,
IPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHOMN KU3HU;

c(OpMUPOBAHHOCTh YMEHHsI BBISBISATH B3aMMOCBS3b XHMHUYECKUX 3HAHUM C MOHATUSIMH H
NpPECTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJsi 00jee OCO3HAaHHOTO IOHMMAaHUS
MaTepUaIbHOrO eJMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUSI IMPOBOAUTH PAcuU€Thl: C MCIOJIb30BAaHUEM IMOHATUH «MaccoBasi J10Jis
BEIIECTBA B PACTBOPE» U «MOJISIPHAs KOHILIEHTPAIIH»; MAaCcChl BEIIeCTBA UM 00BhEMa raza 1o u3BeCTHOMY
KOJIMUECTBY BELIECTBA, Macce WIX O0BEMY OJHOIO M3 yYacTBYIOILMX B PEAKLUU BELIECTB; TEIJIOBOIO
s dexTa peakiuu; 3HAYEHHUS BOJOPOTHOTO IMOKA3aTessl PAaCTBOPOB KHUCIOT M INEJNOYEH C M3BECTHOM
CTENEHbIO JUCCOLMALMU; Macchl (00bEMa, KOJMYECTBA BELIECTBA) MPOAYKTA PEaKLUH, €CIH OJHO M3
HCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C OMpeeIEHHON MaccoBOil 1oyiel pacTBOPEHHOTO BEIIECTBA
WIM JaHO B U30BITKE (MMEET MPUMECH); J10JIU BbIXO/A MIPOIYKTA peakuu; 0ObEMHBIX OTHOILIEHUH ra30B;

c(OpPMUPOBAHHOCTh YMEHHUI: CaMOCTOATEIbHO IUIAHUPOBATh U TMPOBOJUTH XUMHUYECKHIA
AKCIEPUMEHT (IPOBEJCHUE pEeaKkUUid HOHHOIO OOMEHa, IOJITBEP)KIEHUE KAadeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEIIECTB, OIpPEAeTCHHEe CpPeabl PAaCTBOPOB BEIIECTB C IMOMOIIBIO HHAMKATOPOB,
U3Y4YE€HUE BIUSHUS Pa3JIMUHBIX (AKTOPOB HA CKOPOCTb XUMHYECKOW pEaKIUH, pelIeHue
SKCIIEPUMEHTANBHBIX 3a7a4 1o Temam «Metamne» U «Hemeramns») ¢ coOMIOACHHEM MPaBUII
Oe3omacHoro oOpallleHusi C BellecTBaMHU U J1a0OpaTOPHBIM 00O0pyJaoBaHHEM, (HOPMYIHpPOBATH IEJb
UCCIICIOBaHMs, TNPEACTaBIATh B pa3iMyHONM (opMe pe3ynbTaThl 3KCIEPUMEHTa, aHaIU3UpOBaTh U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHMH: COOJIOAATh IpaBWja MOJb30BAaHUA XUMHUYECKOW TMOCYIOH U
1abopaTOPHBIM 000PY/IOBaHUEM, OOpAIllEHHUS C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIUSIMH IO
BBITOJIHEHUIO JJa0OPATOPHBIX XUMHUUYECKUX OIBITOB, SKOJOTHYECKHU 11€JI€CO00Pa3HOT0 MOBEICHHS B OBITY
U TPYJIOBOHN JIEATENBHOCTH B IIEJIIX COXPAHEHHS] CBOETO 3/I0POBbS, OKPY’KAIOLIEH MPUPOJHON Cpelbl U
JOCTHXKEHUS €€ yCTOMYMBOIO Pa3BUTHUS, OCO3HABATH ONACHOCTb TOKCHYECKOIO JIEHCTBUS HA JKUBBIC
OpraHU3MBbl ONPEEIEHHBIX HEOPIraHUYECKUX BEILECTB, MOHUMAs cMblici nokaszarens 11K

c(OPMHPOBAHHOCTb YMEHUI: OCYIIECTBIIATH LeJIEHANPABICHHBIA OUCK XUMUYECKOH HH(pOopMaIu
B pa3JIMUHbIX MCTOYHUKAX (HayuHas U yueOHO-HayuyHas JUTepaTypa, CpeACcTBa MAacCOBOM MH(OpMaINH,
WHTepHeT u apyrue), KpUTHYECKH aHAJTU3UPOBaTh XUMHUECKYI0 HMH(pOpMaIMio, repepadaTbiBaTh €€ U
WCIIO0JIH30BaTh B COOTBETCTBUU C TTOCTABICHHOM y4eOHOM 3a/1auei.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpaMMblI Bcero 06H TPOTLHBIC pﬁaKanecmle o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOi XUMHUH
IT 7 .T
11 crpocus oprammcci cocxmeni A. M 5 Bubmotera LIOK
' T https://m.edso0.ru/d69df650
byrneposa
Htoro no pazneny 8
Paznea 2. Yraesogopoasl
21 [IpenenbHbIC YriIeBOAOPOIABI — AJTKAHBI, 5 bubnuorexa [JOK
' LIMKJIOAJIKAHBI https://m.edso0.ru/d69df650
99 HenpenenbHble yriaeBogOpOIbl: aIKEHBI, 14 1 bubnuoreka [IOK
' AJIKaUEHb], aJTKHHBI https://m.eds00.ru/d69df650
bu6mmoreka [IOK
2.3 Apomatnyeckue yrieBo10po/bl (apeHsbl) 8 https://m.eds00.ru/d69df650
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4 bubnnoreka [JOK
' nepepaboTKa https://m.edsoo.ru/d69df650
2.5 ["amoreHnpon3BOIHBIE YTIEBOIOPOIOB 4 1 bubmmorexa [IOK
' POTSBOMHIRIC YITIEBOAOPOA https://m.eds00.ru/d69df650
Hroro no paszneny 35
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bu6mmorexa [IOK
31 CripTel. dexon 1 . https://m.eds00.ru/d69df650
32 xerom. Kapbonomse rmenorss. Cromanie 21 ) BuGmorexa LIOK
' e ' https://m.eds00.ru/d69df650
s¢upsl. XKupsl



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

bu6mmoreka [IOK
33 YraeBomt ¥ 1 https://m.eds00.ru/d69df650

Wroro no pazueny 41

Pa3nen 4. A3oTcoaepkaiiye opranudeckne coeIMHeHust

bubmuoreka [JOK

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 12 1 2 https://m.eds00.ru/d69df650

Hroro no pazgeny 12

Pa3zaeua S. BeicokOMOJIeKYIsIDHBIE COeIMHEHUS

bubmuorexa [JOK

51 BricokoMonekynsipHble COSIMHEHHS 6 1 https://m.edso0.ru/d69df650

Htoro no paznemny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/mm ———— Beero KOﬁHTpO.]IbeIe H[%aKaneCKne 06pa3oBaTETbHbIC
padoThI padoThI pecypesI
Pa3znea 1. Teopernueckue 0CHOBbI XUMHH
Ctpoenue atoma. [lepuoguyeckuii 3aKoH Buborexa [IOK
11 u [lepuonnueckas cucreMa XMMUYECKUX 9 )
https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
19 Crtpoenue BemiecTBa. MHOrooOpasue 11 1 bubmmoreka [JOK
' BEIIIECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
13 XHMIHECKHE PEaKLii 19 . 3 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Pa3nen 2. Heoprannueckasi xumusi
bu6mmorexa [IOK
2.1 Hewmerauisi 31 . 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
22 Meratst 23 . 2 https://m.edsoo.ru/2dd57f24
Hroro no pasneny 54
Paznen 3. Xumus v :Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9 bu6mmorexa [{OK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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