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IHHOACHUTEJIBHAA 3AIIMCKA

Jannas pabouas mporpamma yueoHoro npeameta «Xumus» 11t 10-11 kimaccoB pas-
paboTaHa B COOTBETCTBHH C:

1. ®enepanbHblil TOCYIapCTBEHHBIM 0Opa30BaTENIbHBIM CTaHIAPT CPEAHETO OOIIETro
o0pa3zoBaHus, YTBEPXKIACHHBIM MpHUKa3oM MUHHCTEpCTBa 00pa3oBaHUsA M Hayku Poccuiickoi
®eneparuu ot 17.05.2012 Ne 413 (B pen. nmpukaza MunuctepcTa npocselieHus Poccuiickoi
®enepaunu ot 12.08.2022 Neo 732;
2. ®enepanpHas oOpa3oBaTeIbHAs MPOrpaMMa CPEIHEro OOIIEro 00pa3oBaHuUs, YTBEPKICHHAS
npuka3zoM MunucrepcrBa npocseienus: Poccuiickoit @enepanuu ot 18.05.2023 Ne 371;

3.DenepanpHON paboueid mporpaMMoin cpeaHero oomero oopasoBanus. Xumus (0a30BbIH
ypoBeHb) (s 10-11 kmaccoB oOpa3oBatenbHbIX opraHu3anuii) — Mocksa, 2023;

4 YMK: -Xumusa. Opranmdeckas xumusa. 10 kimacc : yued. s oOmeoOpa3oBar.
YUpEeXJACHUN COpUJI. HAa JJIEKTPOH. Hocutene : OazoBblii ypoBeHb / I'.E. Pymsutuc, ®. T.
®enpaman. — 15-e u3n.— M. : [Ipocsemenue — 192 c. : ui.

-Yuebunk Xwumus 11 kmacc : y4eb. mns oOmieoOpa3zoBaT. YUpEeKIACHHA CHOpHUI. Ha
JJIEKTPOH. HO-cutene : OaszoBbii ypoBeHb / I[.E. Pymsutuc, ®. I'. Penpaman— M.
[IpocBemenune— 224 c. : ni.

5. OcHoOBHOH 00pa30BaTENBLHON MPOrpaMMoOl cpemaHero obmiero obpazomanus (10-11
kiaccel) MOY «KpbIMckas 1mKosay;

6.ITonoxenunem o paboueii mporpamme (OI'OC-2021).

COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHM4eCcKOM XUMHUU

HpenMeT OpFaHI/IHGCKOﬁ XUMUU: €€ BO3HUKHOBCHHUC, Pa3BUTUC U 3HAUCHHUC B ITOJYUCHUHU
HOBBIX BEILIECTB U MaTepuasoB. Teopus CTpoeHUs: opraHnueckux coequHenuii A. M. bytieposa,
e€ ocHoBHbIe moJOXeHUsA. CTpyKTypHble (OpMyIbl OpPraHMYECKHX BemecTB. [ omomorus,
HU30MCEpUsL. XuMudeckas CBI3b B OpPraHn4Y€CKUX COCINHCHUAX — OAUHAPHBIC U KPATHLIC CBA3H.

[IpencraBnenne o  kiaccuuKaluu  OpraHMYecKHMX  BemecTB.  HomeHkiartypa
OpraHU4YCCKUX COCI[I/IHGHI/Iﬁ (CI/ICTCMaTI/I‘-IeCKaSI) N TPHUBHUAJIBHBIC Ha3BaHUA BaXKHEUIIINX
Mpe/iIcTaBUTENeH KJIaCCOB OPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3YYEHHUsl BEILIECTB M UX MPEBPALLEHUI: 03HAKOMIIEHHE C
o0pa3laMyu OpraHMYECKUX BEIIECTB M MaTepHallaMH Ha UX OCHOBE, MOJICIMPOBAHHE MOJEKYJ
OpraHMYECKHX BEIIECTB, HAOIIOACHHE M ONUCaHHE JEMOHCTPALMOHHBIX ONBITOB IO
MPEBpAILEHUIO OPraHMUYECKUX BEIIECTB PU HarpeBaHUHM (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

AJNKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKUN pAn. MeTaH M 3TaH — MPOCTEHUIHe
MPEICTABUTEIHN AaJIKAaHOB: (U3MYECKHE W XHMHUYECKHE CBONCTBA (peakiMH 3aMeIleHUus |
TOpEeHUs ), HaX0XACHUE B IPUPOJIe, IOTyUeHHE U TPUMEHEHHUE.



AJNKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUI psf. DTUIEH U MPONUIEH — MPOCTEUIINE
MPEICTABUTEIM AJIKEHOB: (U3UYECKHE M XHMHUYECKHE CBOMCTBA (peakiuy THUAPUPOBAHHSA,
raJloreHUPOBaHUS, TUApATalluy, OKUCIEHHS U TOJIMMEPHU3alUN), T0JyYeHUE U IPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u metunOyranuen-1,3: cTpoeHue, BaKHEHUIINE XUMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). [lonydeHre CHHTETUUECKOTO KayuyKa U pe3HHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHUs,, TOMOJIOTMYECKMH psia. ALeTHieH —
MIPOCTEHUIINIA MPeICTaBUTENh AIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKHEe U XUMHUYECKHE CBOMCTBA
(peakuuu ruipupoBaHus, raJOreHUPOBaHUs, TUAPATALIMH, TOPEHUS ), TOJTyYEHUE U IPUMEHEHHE.

Apensbl. benzon: coctaB, cTpoeHue, (pu3MyecKMe W XHMHUYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHNUS M HUTPOBAHMsI), MOJIydEHME M TNpUMEHEHHue. Tonyon: cocmas, cmpoeHue,
Qusuyeckue u XumuyecKue ceoucmea (peakyuu 2ai02eHUpOBaHUs. U HUMPOBAHUs), NOTYUeHUue U
npumeHnenue. TOKCHYHOCTb apeHOB. I'eHeTHyeckas CBA3b MEXAY YIVIEBOJOPOAAMH,
MIPUHAJIEKALUME K pa3JInYHbIM KJIaccaM.

[IpupoaHble UCTOUHUKU YIIeBOAOpOJOoB. [IpupoaHblil ra3 U MomyTHble HEQTSIHBIE ra3bl.
Hepts u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HE(PTU: TMeperoHkKa, KpPeKUHT
(TepMuyeckuil, KaTaTuTHYECKUit), muponu3. [IponykTel nepepaboTku HedTH, UX IPUMEHEHUE B
IIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib ¥ pOgyKThI €ro nepepadoTKH.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUsl BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3lamMu I1acTMacc, KaydykoB M pe3uHbl, Kojuiekiuu «HepTs» u «Yromaby, MoaenupoBaHue
MOJIEKYJT YTJI€BOJOPOJOB U TaJOr€HONPOM3BOJIHBIX, NPOBEIEHUE MNPAKTHYECKOW pPabOTHI:
MOJIy4YEHHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnble 3agaun.

Bbluncnenuss mo ypaBHEHHMIO XUMHYECKOW peakuuu (Macchl, 00bEMa, KOIWYecTBa
MCXO/JHOTO BEIIECTBA WJIM TPOJYKTAa PEAKIMH TI0 HM3BECTHBIM Macce, 00BEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJHBIX BELIECTB WM IPOJLYKTOB PEAKIIUN).

Kucnopoxnconep:xamme opranndecKie CoeIMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOJ: CTpPOEHHue, (U3NYECKHEe HU
XMMHYECKHE CBOICTBA (peakUMu C AKTUBHBIMH METajulaMH, TajoreHOBOJOpPOJaMH, FOpPEHUE),
puMeHeHne. BogopoiHble CBSA3M MEKIY MOJIEKYJaMu CIUPTOB. JlelficTBHE METaHOJIa U 3TaHOJIa
Ha OPraHM3M 4YEJIOBEKa.

MHoOroaToMHble CHUPTHI. OTUJICHIVIMKONb W TJUIEPUH: CTpOeHHE, (U3NYECKUE U
XMMHUYECKHE CBOMCTBA (B3aUMOAECHCTBHE CO IIEIOYHBIMU METAJJIaMHU, KaUE€CTBEHHAs peaKIys Ha
MHOTOAaTOMHBIE CIUPTHI). JlelicTBUE Ha OpraHu3M ueioBeka. [IpuMeHeHHWe TiulepuHa |
STHJIECHIJIUKOJIS.

@®eHo: CTpOEHHE MOJEKYJbl, (U3MUecKHe M XHUMHUYecKue cBoicTBa. TOKCHYHOCTH
(denona. [Ipumenenue Genona.

Anpaerunpl M kemouwl. DopManbAeruj, aueTadbIeTHA: CTpoeHue, (uznyeckue u
XMMHUYECKHE CBOWCTBA (PEakIUU OKHUCIEHUS U BOCCTAHOBJIECHUS, KauECTBEHHBIC DPEAKIUH),
MIOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE IIpe/iebHbIE KapOOHOBbIE KUCIOTHl. MypaBbuHasi U YKCYCHasl KMCIIOTBHI:
CTpO€HUEe, (PU3NUECKUEe U XUMHUYECKUE CBOICTBA (CBOMCTBA, O0IIME 1M1 Kiacca KUCIIOT, Peaklus
TepupUKaMM), ToNydyeHHe U npuMeHeHue. CreapuHOBas M OJICMHOBAs KHCIIOTHI Kak
MIPEICTaBUTENM BBICIIUX KapOOHOBBIX KUCJIOT. Mbla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
HUX MOIOIIEE JTEUCTBHUE.

CrnoxHble 2QHUpBl KaK MPOU3BOAHbIE KaPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. buosornueckas posb KUPOB.
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VYraeBojbl: cocTaB, KilacCU(pUKaIMS YIIIeBOA0B (MOHO-, TU- U ToJaucaxapubs). [moko3a —
MPOCTEHIINA MOHOCaxapu: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3MUECKHE U XMUMHYECKHE
cBoiicTBa (B3aumoneictBue c¢ ruapokcunom meau(ll), oxucieHne aMMHayHBIM PaCTBOPOM
okcuga cepebpa(l), BoccraHoBiIeHHE, OpOXKEHHE TIIJIOKO3bI), HAXOXACHHWE B MPUPOAE,
puMeHeHue, ounosiorudeckast poib. Dorocunres. GpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemironosa kak npupoaHblie noaumepsl. CTpoeHHne Kpaxmalia U 1eJUTIOJIO3bI.
du3nyecKkre 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpojn3, KAYeCTBEHHAs PEAKIUS C HOJA0M).

DKCrepUMEHTaIbHbIE METOJbl W3YYEHHsI BEIIECTB U HX MPEBpAIICHUN: IMPOBEACHUE,
HaOJIOIGCHWE M OINUCAaHUE JIEMOHCTPAIMOHHBIX OMNBITOB: TOPEHHE CIUPTOB, KaueCTBEHHBIC
peaKkIu OJIHOATOMHBIX CHHUPTOB (OKHUCIeHHe 3TaHona okcuaoMm wmeau(ll)), MHoOroatroMHbIX
CIIUpTOB (B3amMojielicTBue TiunepuHa ¢ ruapokcuaoM menu(ll)), ampaernnoB (okucieHue
aMMHUA4YHBIM pacTBopoM okcuga cepebpa(l) u ruapoxcumom wmeau(ll), B3aumoneiicTBue
KpaxMajia ¢ HOJOM), IMPOBEJICHUE MPAKTUUECKOM paldOThl: CBOWCTBA pacTBOpa YKCYCHOMU
KHCIIOTBHI.

Pacuérnbie 3amaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 0o0bEMa, KOJIUYECTBa
HCXOJHOTO BEUIeCTBa WM NPOAYKTAa pEaKIMH MO HM3BECTHBIM Macce, 00BEMY, KOIHYECTBY
OJIHOT'O M3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

AzoTcoaepikaliie OpraHn4eckue CoeMHEHNS.

AMUHOKHUCIOTHI Kak amQoTepHble OpraHudeckue coeauHeHus. dusnyeckue u
XMMHUYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mpuMepe IuMLKHA). buonorudeckoe 3HaueHue
aMuUHOKHCIOT. [lenTuab.

benku kak mpuUpoaHBIE BBHICOKOMOJIEKYISIpHBIE coeAuHeHus. llepBuuHasi, BTOpuuHas U
TpeTUYHasi CTPYKTypa OelkoB. XHMMHUYECKHE CBOMCTBa OENKOB: THAPOJIN3, ACHATypalus,
KaueCTBEHHBIC PEaKIUU Ha OEJIKH.

DKcrepUMEeHTaIbHbIE METOJIbl M3YUEHHs! BEIIECTB M MX MpEeBpallleHHi: HaOIoJeHue u
ONMCaHKWE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATypanus OENKOB IPH HarpeBaHHWW, LBETHHIE
peakuu OCIIKOB.

BbicokomosiekyIsipHbIC COCAUHEHHSA

OcCHOBHbBIE TIOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb IIOJMMEpU3alNM, CPEHAs MOJeKyasipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MTOJIMMEPHU3ALUs U TTOJIMKOHICHCAIHSL.

DKcrepuMEHTaIbHbIE METO/Ibl M3YUEHHUsl BEIIECTB M UX MPEBPALLEHUI: 03HAKOMJICHHE C
o0pa3laMu IPUPOTHBIX  UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, Kay4yKOB.

MexnpeamMeTHbIE CBSI3H.

Peanu3anus MexnpeaMeTHbIX CBA3€H MPU M3YYEHUH opraHudyeckod xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAYYHBIX IMOHATHHA, Tak W
MOHSITHUM, SBJISIOIIUXCS CUCTEMHBIMU JJI OTJIEIbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC TOHSTHS: SBJICHHE, HAay4HbIH (akT, THIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHHTE3, KIACCUPUKAIMSA, TMEPUOJUYHOCTh, HAOIIOACHNE, W3MEpEHHE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusuka: MaTepusi, SHEPTUsl, Macca, aToM, 3JIEKTPOH, MOJIEKYJIA, SHEPTETUUYECKUI YPOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MYECKUE BEITMUUHBI U €IUHUIIBI
WX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BeLIECTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHBIC BEIIeCTBa (OCIIKH, YIIIeBOIbI, KHUPBI, PEPMEHTHI).
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Feorpa(bmlz MHHCPAJIbl, TOPHBIC ITOPOJLI, ITOJIC3HBIC NCKOIIAEMBIC, TOILUINBO, PCCYPCHI.

TexHoJorus: MUIIEBLIS MMPOAYKThI, OCHOBBI pallMOHAJIBHOI'O IMAUTAHWA, MOIOIIHUE CPCACTBA,
JICKAPCTBEHHBIC 1 KOCMETUYCCKUE IPEIapaThl, MaT€pUalbl U3 UICKYCCTBECHHBIX U CHHTCTHYCCKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBBI XMMHUH

XuMmudeckuit 3meMeHT. AtoM. Sfapo aroma, H30TOMBI. ODJIEKTpPOHHAs O0O0JIOYKA.
DHepreTHyeckue YpOBHHU, MOJYPOBHH. ATOMHBIE OpOHMTaNH, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacnpeieNieHHs IEKTPOHOB 10 OpOUTaIsIM B aTOMax 3JI€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DnexkTpoHHas KOH(GUTYpalrs aTOMOB.

Ilepuonnueckuit 3akoH u Ilepuomuueckass cucreMa XuMUYECKHX 3yemeHtoB [[. .
MenpeneeBa. CBs3p nepuoanuecKkoro 3akoHa U Ilepumonnmyeckoil cHUCTEMBbl XUMHYECKHX
snemeHToB JI. . MenzaeneeBa ¢ COBpEeMEHHON TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB
10 TpyHIam U rnepuojam. 3HaueHHe MePHOANUECKOro 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XHMHUYEcKass CBs3b. BHIbl XUMHUYECKOW CBA3M (KOBaJeHTHas
HETOoJIsIpHAsT W TIONSApHAsi, MOHHAs, METaIMdecKkas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOMN
XUMUYECKON CBsA3M (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3s. BaneHTHOCTD.
DnexTpooTpuLaTeNbHOCTh. CTeneHb OKUCIIEeHNs. FIOHBI: KATHOHBI 1 aHUOHBI.

BemecTBa MOJEKYASIPHOrO U HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THNBl KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEUIECTB OT THUNA
KPUCTAIUIMYECKON PEIIETKH.

[lonsiTue o aucnepcHbIX cucteMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbL. MaccoBast 101t
BEILECTBA B PaCTBOPE.

Knaccudukanus HeopraHmueckux coenuHeHud. HoMmeHkIaTypa HEOPraHWYECKHX
BEIIECTB. |'eHeTHuYecKass CBs3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANUX K PA3TUYHBIM
KJIacCaM.

Xumuueckas peakuus. Kiaccupukamuss XUMHUYECKHX peakluil B HEOPraHMYECKOW |
OpraHNYECKOW XMMHUU. 3aKOH COXPAaHEHHs MACChl BELIECTB, 3aKOH COXPAaHEHMs U MPEBpALICHUS
SHEPrUU NPU XUMHUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pas3inyHbIX (axTopoB. OOpaTHMblE peaKIlUu.
Xumuueckoe paBHoBecue. DAKTOpBI, BIMSIOLIME HAa COCTOSITHUE XMUMHYECKOTO DPABHOBECHS.
[Ipuniun Jle [laTtense.

Onextponautnueckas auccouuanus. CuibHble U cialOble 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEILLECTB: KUCIIAsl, HEUTpaJIbHAs, ILIEJI0YHasl.

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKCIIEpUMEHTAJIbHbIE METO/Jbl M3yY€HHUs BEIIECTB M MX IPEBPALICHUMN: AEMOHCTPALIMS
tabmun «llepuognueckas cucrema xumudeckux snementoB J[. WM. MenneneeBa», u3ydeHue
MoJIeield KPHUCTAUTMYECKUX PEIIETOK, HAOJNIOACHWE W OINMCaHWe JEMOHCTPAMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lokKEeHHE MEePOKCHAA BOJOpPOJAa B MPUCYTCTBUU KaTallM3aTopa,
OIIPEEIICHUE CPEABl PACTBOPOB BEILECTB C MOMOLIBI0 YHHUBEPCAJIBHOTO MHIUKATOPA, pEaKLUU



MOHHOTO OOMEHa), TPOBEJCHHUE MPaKTUUeCKOW paboThl «BnusHue pa3nuyHbix (AKTOPOB HA
CKOPOCTb XUMHUYECKOW PEAKIIN.

Pacuérnble 3a1aumn.

Pacuérbl 10 ypaBHEHUSIM XUMUYECKUX PEAKIIMI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pPacy€ThI C UCTIOIB30BAHUEM TOHATUS «MACCOBas JI0JIS BEIIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. Ilonoxenne HeMerauioB B llepuogudeckod cHCTeME XUMHUYECKUX
snementoB JI. M. MenaeneeBa u OCOOCHHOCTH CTPOCHHUS aTOMOB. DHU3WYECKHE CBOMCTBA
HEMETAJTOB. AJUIOTPONHS HEMETAJUIOB (Ha MpUMEpPEe KUCIopoa, cepsl, hochopa u yriepoaa).

XUMUYECKUE CBOWCTBA BAXKHEHIIMX HEMETAJUIOB (TaJoOreHoOB, cephl, a3oTa, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAMHEHUN (OKCHI0B, KUCIOPOICOAEPIKAIIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUI).

[IpumeHeHne Ba)KHEUIINX HEMETAUIOB U UX COCTMHEHUM.

Mertambl. [lonoxenue metamioB B [lepuoandeckoil cucTeMe XUMUUYECKUX 3JIeMEHTOB /I,
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. OOrmiue
¢usnueckue cpoiictBa MeTaioB. CIulaBbl METaIOB. DJIEKTPOXUMHUECKUH psll HalpsLKEHUN
METAJIJIOB.

XUMHUECKUE CBOMCTBA BaXKHEMIIMX METAJJIOB (HATpUM, KaJliuid, KajablUd, MarHuu,
ATIOMUHUM, IIUHK, XPOM, KEJIE€30, ME/Ih) U UX COCTUHECHUM.

O6mmue criocoObl Moay4eHus MeTasuioB. [I[puMeHeHne MeTanioB B ObITY U TEXHUKE.

DOKCIEPUMEHTAJIbHBIE METOJbl HW3YYCHHUS BEIIECTB M MX TMPEBPAIICHUN: H3yYCHUE
Koutekiuu «MeTaibl U CIIaBbl», OOpa3lioB HEMETAJUIOB, pPEUICHHE 3KCIEePUMEHTANIbHBIX
3ama4y, HaONIOJeHHEe W  ONHCAaHWE JEMOHCTPAIMOHHBIX ©  JTAOOPATOPHBIX  OMBITOB
(B3amMoIeiicTBHE THUAPOKCHAA ATIOMHUHHS C PAaCTBOPAMH KHCJIOT M IIEJIOYei, KaueCTBEHHBIC
peaklyy Ha KaTHOHBI METAJJIOB).

Pacuérnbie 3amaun.

Pacuéter maccel BemiecTBa WM 00BbEMa ra3oB MO W3BECTHOMY KOJHUYECTBY BEIIECTBA,
Macce Wid 00BEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMU BELIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBA BEILECTBA) MPOIYKTOB PEAKLIUU, €CIIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuUMUA U KU3HDb

Ponb xuMuu B 00ecriedeHrH 3KOJIOTHYECKON, SHEPTeTUIECKON U MHILEBON O€30MacHOCTH,
pa3BuUTUU MeAUIMHBL. [loHSATHE O Hay4YHBIX METOJax TO3HAHUS BEHIECTB U XHUMHUYECKHUX
pEeaKIHUiA.

[IpencraBineHuss 00 OOMMX HAyYHBIX NPUHLOUINAX [POMBIIIJICHHOTO MOJYYEeHUS
BOKHEHIIMX BEILIECTB.

YenoBeK B MHUpE BELIECTB M MATEPUAIOB: BAXKHEWILIME CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHasibl i 3JICKTPOHUKH,
HaHOMaTepHuasbl, OpraHUYECKUE U MUHEPATbHBIC YIOOPEHUSI.

XUMHST U 30pOBbE YEJIOBEKA: IMpaBHJia HUCIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENapaToB,
MpaBmIa 0€30MaCHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpeaMeTHBIE CBSI3H.

Peanmu3zanus MeXMpeAMETHBIX CBs3€H MPH U3y4eHHH OOIIEH M HeOpraHWYEeCKOW XMUMHUU B
11 kyacce oCyIecTBIsI€TCS Yepe3 UCTOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MMOHSATUM,
TaK U MOHATHM, SBJISIFOUIMXCS CUCTEMHBIMM Il OT/AEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKIIA.



OO0mue ecTecTBEHHO-HAYYHBIE TOHSATHUSA: HAYYHBIM (akT, TUIOTe3a, 3aKOH, TEOpus,
aHaJgu3,  CHUHTE3,  Kilaccupukauus,  TEPUOAUYHOCTh,  HAOIMIONEHHE,  DKCIIEPUMEHT,
MOJIeNTUPOBaHKE, U3MEPEHUE, SIBICHHE.

®dusuka: Marepusi, SHEPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaanoaKTUBHOCTh, MOJICKYJIA, SHEPTETHUYECKUN ypOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHoOe
COCTOSIHUE BellecTBa, GU3NYECKUE BEIUUUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, SKOocHUCTeMa, Ouocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIICCTB B OpraHU3ME.

I'eorpacdus: MuHepanbl, TOPHBIE TOPOIBI, MTOJIE3HBIE NCKOMAEMbIE, TOILUIUBO, PECYPCHI.

TexHonorus: XUMUYECKast MIPOMBIIUIEHHOCTb, MeTaJLUTyprusl, MIPOU3BOCTBO
CTPOUTENBHBIX MaTepHasos, CEJIbCKOXO035UCTBEHHOE POU3BOICTBO, MuIieBas
MIPOMBIIIICHHOCT, (papMarieBTU4ecKasi MPOMBIILIEHHOCTh, MPOU3BOACTBO KOCMETHUECKHX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, 3JICKTPOHHAS MPOMBIIIICHHOCTD,
HAaHOTEXHOJIOTHUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS I[TIPOIPAMMBI 110 XMMHWN HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHU A

Pa6ouas mporpamma copmMupoBaHa ¢ yueToM paboueil mporpaMmbl BOCIIUTAaHUS,

npu3BaHa 00ECTIeYUTh JOCTHKEHHE TMYHOCTHBIX PE3YJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYUYaAIOIIMMUCS
nporpaMMm  cpegHero oOmero oOpa3oBaHUs  (JIMYHOCTHBIM, METANpeiIMETHbIM U
npeaMeTHbIM). HayuHo-MeToquueckoil OCHOBOM ISt pa3pabOTKy TNIAHUPYEMBIX pe3yJIbTaTOB
OCBOEHHUSI IPOrpaMM CpEeAHEro oOILIero oOpa3oBaHMsI SBISETCS CHUCTEMHO-IEATEIbHOCTHBIN
MIOXON.

B cooTBeTcTBUM C CHCTEMHO-AEATENBHOCTHBIM MOJIXO0JOM B CTPYKTYpE€ JINYHOCTHBIX
pe3yJabTaTOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YpOBHE CpeAHEro oOuiero oodpazoBaHUS
BBIJIEJIEHBI CIIEYIOIINAE COCTABIISAIOLINE!

OCO3HaHHE 00YYaIOIIUMUCS POCCUICKON rpakJaHCKON WAEHTUYHOCTU — FTOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENIBHOCTH U CaMOOIPEIEICHHUIO;

HaJIMYMEe MOTUBAILIUU K O0YUEHHUIO;

L[eJICHANPABICHHOE pPa3BUTUE BHYTPEHHUX YOEKIAEHUM JIMYHOCTH HA OCHOBE
KIIIOYEBbIX [IEHHOCTEH M UCTOPUUECKUX TpaguLUii 6a30BOi HAyKH XMMUHU;

TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOIIMXCSl PYKOBOJCTBOBATHCS B CBOCH /1€ATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAaMH, MPUCYIIUMHU LEJIOCTHOM CHUCTEME XHUMHYECKOTO
o0pa3oBaHus;

HaJIMuue MPaBOCO3HAHMS SKOJIOIMUECKON KYJIbTYPbl M CIIOCOOHOCTH CTaBUTh LEIHU U
CTPOUTD KU3HEHHBIE TIIaHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS NpeAMeTa «XHUMHS» AOCTUTAKOTCS B €IUHCTBE
y4eOHOM W BOCHHUTATEIbHOW JESATEIBHOCTM B COOTBETCTBUM C T'yMaHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMM, JTYXOBHO-HPaBCTBEHHBIMHM LICHHOCTSIMU M HJCAJIaMU POCCUHCKOIO
IpaXXJIaHCKOr0 OOIIecTBa, MPUHATHIMU B OOILIECTBE HOpPMaMU U NpPaBUIAMHU IOBEJEHUS,
CIOCOOCTBYIOUIMMH  TIpOIleccaM  CaMOIIO3HAHUS, CaMOpa3BUTHUS U  HPABCTBEHHOIO
CTAHOBJICHUS INYHOCTU O0YYaIOIIUXCS.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS nmpeaMera «XuMUs» OTpa)karoT
c(OpMUPOBAHHOCTH OIBITA MO3HABATEILHON M MPAKTUYECKOHN NEATEIbHOCTH 00Yy4aroIuXCs
10 peaau3aliy IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa’kaaHCcKOro BOCIIUTAHUS

OCO3HaHMs OOYYAIOUIMMHUCSH CBOMX KOHCTUTYLMOHHBIX @IpaB M O00S3aHHOCTEH,
YBa)KEHUS K 3aKOHY Y IPABOIOPSAKY;

MIPEJICTABICHUS] O COLMAJIBHBIX HOpPMaxX M MpaBUiIaX MEXJINYHOCTHBIX OTHOLIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM IEATEIBHOCTH NPU CO3JAaHUU y4eOHBIX
MIPOEKTOB, PELIEHUU Y4YEOHBIX M IO3HABATEJbHBIX 3aJ1ay, BBINOJHEHUU XHUMHUYECKUX
JKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U TNPUHUMATh MOTHBBI, HAMEPEHMS, JIOTUKY U apryMEHTHI
JIPYTUX MPU aHAJIW3€ Pa3IMYHbIX BUIOB yU€OHOM e TEIbHOCTH;

2) NaTPpHOTHYECKOI0 BOCIINTAHUS

LIEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEUI0 OT€UECTBEHHOM
XMMMWH;



YBaKEHHs K MPOIIECCY TBOPUYECTBA B OOJACTH TEOPHH M MPAKTHYECKOTO MPUMEHEHHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTUKEHHS HAYKU €CTh Pe3yJIbTaT JUIMTEIbHBIX HAOI0ICHUH,
KpPOMOTJIMBBIX KCIEPUMEHTAIbHBIX TOMCKOB, TOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

UHTEpeca M II03HABATEIbHBIX MOTHBOB B IIOJYYEHHMM M IOCIEAYIOLUIEM aHaIu3e
nH(pOpMAIIUU O TIEPEIOBBIX TOCTHKCHUSIX COBPEMEHHON OT€UECTBEHHOM XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO [TOBEICHHUS;

CIIOCOOHOCTH OILIEHMBAaTh CHUTYallUM, CBSI3aHHBIE C XHUMUYECKUMHU SIBIICHUSMHU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh Ha MOPAJIbLHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBApHILEH C MO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUI 3TUX MOCTYIKOB;

4) popMupoBaHus KyJbTYpPbl 310POBbS:

MOHUMAaHMs LEHHOCTEeH 370pOBOr0 M 0Oe30MacHOro odpasa >KU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOILEHHS K COOCTBEHHOMY (PM3UUECKOMY H IICUXUYECKOMY 3/I0POBBIO;

coOmrofeHusl mpaBui 6e30macHOro oOpallieHus ¢ BelecTBaMU B OBITY, TOBCEIHEBHOMN
KU3HU U B TPYJIOBOM AESATEIBHOCTH;

MOHMMAHUS IIEHHOCTH NPaBWJ WHIUBUIYaJIbHOIO M KOJIJIEKTUBHOIO O€30MacHOTO
MOBEJICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOEH;

OCO3HAHUS MOCIEACTBUIA U HEMPUATHS BPEAHBIX MPUBBIYECK (YIOTPEOIICHUS aIKOTOIIS,
HapKOTHUKOB, KYpPEHHUS);

5) Tpya0BOro BOCIMTAHMS:

KOMMYHHKATHUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEIOBATEIBCKON JEATEIBHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AKTHUBHOE Yy4YacTHE€ B PEIICHUM NPAKTUYECKUX 3a7ad COLMAIbHON
HaIpPaBJIEHHOCTH (B paMKaX CBOET0 Kjacca, IIKOJIbl);

MHTEepeca K MPaKTUYECKOMY M3yUYEHHUIO MPoQeccuil pa3iuyHOro poja, B TOM YMCie Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN IO XUMHUH;

YBa)XEHUS K TPYY, JIOJSM TpyZa U pe3yibTaTaM TPYAOBOH 1€ATE€IbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYaJbHOW TpPAaeKTOPHUH OOpa30BaHUS,
Oyaymeit mnpodeccu W peanu3aldd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4YETOM
JTUYHOCTHBIX HHTEPECOB, CITIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBA;

6) 3K0JI0rHYEeCKOro BOCIIMTAHUS:

HKOJIOTUYECKH  IIEJeCOO0pa3HOr0  OTHOIICHWS K TpUpojAe, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHMMAHHUS  TIO0ATBHOTO  XapakTepa  OAKOJOTHYECKHX  MpoOJeM,  BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOM U COITUAIBHOM Cpebl;

OCO3HAaHHSA HEOOXOIMMOCTH WCIIOJIb30BaHUS JOCTHIKCHUM XUMHUHU [Js PElIeHUs
BOIIPOCOB PallMOHAIBHOTO MPUPOIOIIOIb30BAHNS;

AKTUBHOTO HETIPUATHUSA JACHUCTBUM, MPUHOCIIINX BPEJ OKPYKAIOIIEH IPUPOTHON Cpelie,
YMEHUS MIPOTrHO3UPOBATH HEeOIaronpusITHbIE 3KOJIOTUYECKHE MOCJIEACTBUS
MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPALIATh UX;

HaJU4Msl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, YKOJIOTHYECKON KYIbTYphI, OIBITA
NEATEIbHOCTH SKOJIOTMYECKOM HANpaBIE€HHOCTH, YMEHHUS pPYKOBOACTBOBATbCS HMHU B
MI03HABATEIbHOM, KOMMYHHKAaTUBHOM M COLIMAJIbHOW IPAKTUKE, CIIOCOOHOCTH M YMEHHS
aKTUBHO NMPOTHUBOCTOATH UACOJIOTUU XeMopoOuu;
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7) HEeHHOCTH HAY4YHOI0 NO3HAHHUS:

C(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOILECTBEHHOMN NMPaKTUKHY;

MOHUMAaHMs CHEIU(PUKH XMMUU KaKk HayKd, OCO3HaHHUS €€ poju B (OPMHUPOBAHHU
palMOHAJIBLHOTO HAYYHOTO MBIIUIEHHS, CO3/IaHUM LEJIOCTHOrO TMpejAcTaBieHus 00
OKpYKAIOIIEM MHpE KaK O €IMHCTBE IPHUPOABI U 4YEJIOBEKA, B IIO3HAHUU TPHUPOJHBIX
3aKOHOMEPHOCTEH U peleHuu NpoOIeM COXpaHEeHUs! IPUPOIHOTO PaBHOBECHS;

yOeKIEHHOCTH B 0COOON 3HAUMMOCTH XMMHUHU JUIsl COBPEMEHHOM IMBMIIM3ALMU: B €€
I'YMaHUCTHUYECKON HAIPaBIEHHOCTH U BaKHOM POJIM B CO3/IJaHUU HOBOW 0a3bl MaTepHalIbHOMN
KYJIbTYpbl, PELIEHUH TJI00albHBIX MPOOJIEM YCTOMUMBOTO pPAa3BUTUS YEJIOBEYECTBA —
CBIPbEBOI, HHEPreTUYEcKOil, NHUILEBOW U SKOJIOTMYEeCKOM Oe30IacHOCTH, B Pa3BUTHUU
MEIMIMHBI, 00ECIIEYEHNH YCIOBHI YCIIEIIHOTO TPYAa U KOJOTHUECKH KOM(OPTHON >KU3HU
Ka)kJIOro 4jieHa OOIeCTBa;

€CTECTBEHHO-HAYYHON TPAaMOTHOCTHU: I[IOHMMAaHHUSA CYIIHOCTM METOLOB IIO3HAHUS,
UCTIOJIB3yEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOIy4aeMble 3HAHUS
JUIs aHaidu3a W OOBSACHEHMs SBICHUH OKPYKAIOUIETO MHpa M TNPOUCXOASIIMX B HEM
W3MEHEHHH, YMEHHUs JelaTb OOOCHOBAHHBIC 3aKIIOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIINXCSl TaHHBIX C LIEJIBIO MOJYyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENBHO HCIOJIb30BaTh XWMHUYECKHE 3HAHMS Ui pPELICHUs
po6JIeM B peasibHbIX KU3HEHHBIX CUTYaLlUsX;

MHTEpeCa K MO3HAHUIO U UCCIIEIOBATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPBIBHOMY OOPa30BaHUIO U CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHMM IO XHMHUU B COOTBETCTBUM C >KU3HEHHBIMU
MOTPEeOHOCTSAMU;

UHTEpeca K OCOOEHHOCTSIM TpyAa B pa3IUuHBIX cdepax MnpodheccHoHaIbHON
NEeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbHI

MeTtanpenmeTHble pe3ysbTaThl OCBOCHHUS ydeOHOro mpeaMera «XUMHs» Ha ypOBHE
cpeaHero odmiero o0pa3oBaHMs BKIIOYAOT:

3HaYUMBIC A7 (HOPMHUPOBAHUS MUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCIUTUTMHAPHBIC
(MexIpeIMEeTHbIE) OOLIeHAYYHbIE MOHATHUS, OTPaKalolUe IEIOCTHOCTh HAYYHOM KapTHHBI
MHUpa U cnenu(UKy METOJIOB MO3HAHUS, HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepws,
BCUICCTBO, JHCPrus, SBJICHUC, IPOLECC, CHUCTCMA, Hay‘lHBIﬁ (paKT, MPpUHIIHII, THUIIOTC3A,
3aKOHOMEPHOCTh, 3aKOH, TCOPHSs, UCCIICIOBAHNE, HAOIOICHHAE, U3MEPEHHUE, SKCTICPUMEHT U
JpyrHe);

YHHUBEpCaJIbHbIE ~ ydeOHble  JeicTBUs  (ITO3HABAaTENbHbIE, KOMMYHHKATHUBHBIC,
perysTUBHBIE), oOecreunBarone ¢GopMupoBaHue (QYHKIIMOHATBHOW T'PaMOTHOCTH U
COLIMATTbHOW KOMIETEHIIMH 00Y4arOIInuXCs;

CIIOCOOHOCTh  OOyHaIOMUXCSI  UCTOJb30BAaTh OCBOCHHBIC — MEXKIUCIUIUIMHAPHBIC,
MHUPOBO33PEHUYCCKHE 3HAHUS M YHUBEPCAJbHBIE Y4YeOHBIC JCHCTBHS B IMO3HABATEIBHON H
COLIMATIbHOU MPAKTHKE.

MeranpeameTHbie pe3yabTaThl OTPAKAIOT OBJAJEHHUE YHHUBEPCATBHBIMU YYECOHBIMHU
M03HABATEIbHBIMHA, KOMMYHUKATUBHBIMHU U PETYISTHBHBIMH JCHCTBUSMHU.

OBi1aieHNe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:
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1) 6a3oBbIe JIOrHYECKHUE e CTBUS:

CaMOCTOATENIBHO (OPMYJIMPOBAaTh M aKTyaJIM3HpOBaTh IPOOJEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OIIpEAEIIATh LEIU JAEATEIbHOCTH, 33aJaBasi MapaMeTpbl U KPUTEPUU UX JIOCTHIKEHUS,
COOTHOCHUTB PE3yJIbTAThl I€ATEIbHOCTHU C MOCTABICHHBIMU LIETISMU;

HCIIOJIb30BaTh MPU OCBOEHUM 3HAHUI NMPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIAEISTH
XapaKTepHble TPU3HAKM TOHATUH M YCTAaHaBIMBaTh HX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOLIME MOHATHUS 1151 00BSACHEHUS OTJENIbHBIX (DAKTOB U SBJICHUM;

BBIOMPATh OCHOBAaHUS M KPUTEPUH JUIS KIACCH(PHUKAIMK BEIIECTB U XMMHUYECKHX
peaKuuii;

YCTaHABIUBAaTh IPUYMHHO-CJIEICTBEHHBIE CBA3U MEXKY NU3Y4aeMbIMU SIBICHUAMY,

CTPOUTH JIOTMUECKHUE paACCYXACHMs (MHIYKTHBHBIC, NEAYKTHUBHBIC, 110 AHAJIOTHUN),
BBISIBIISITH ~ 3aKOHOMEPHOCTM M NPOTUBOPEUMS B  pPacCMaTpPUBAEMbIX  SIBICHMSX,
(opMyIMpPOBAThH BHIBOJBI U 3aKIIOYCHHUS;

IPUMEHATh B MPOLECCE IIO3HAHUSA, HCIOJIb3YEMbIE B XUMHUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJEIH, MPEeoOpa3OBbIBATh MOJAEIbHBIE MPEACTABICHUS — XUMHUYECKHUH 3HAK
(cuMBoOJI) 37eMeHTa, XUMHYecKas (opMyina, ypaBHEHME XHMHUYECKOH peakuuu — Npu
pelieHnr y4eOHBIX TIO3HABAaTENbHBIX M MPAKTHUECKHX 3a7ad, MPUMEHSATh Ha3BaHHbIE
MOJIEIIbHBIE NTPEICTABIICHUS JJIS BBISIBICHNS XapaKTEPHBIX MPU3HAKOB N3y4aeMbIX BEILIECTB U
XUMUYECKHUX PEAKLIUH.

2) 6a3oBble HcCIe0BaTeIbCKUE JIeiiCTBUS:

BJIaIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHMS BEIECTB U XUMUYECKUX PEAKLIU;

dbopMynMpoBaTh LEAM W 3aJa4Ydl HCCIICJAOBAHMS, HCIIOJIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO C(OpPMYIHpPOBaHHBIE BONPOCHI B KAayeCTBE HHCTPYMEHTAa IO3HAHUSA U
OCHOBBI i1 (POPMHUPOBAHUS TUIIOTE3bl MO MPOBEPKE NPABMIBHOCTH BbICKa3bIBAEMBIX
CYKICHHH;

BJIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHWPOBAHMS M IIPOBEICHUS YYEHHUYECKHUX
HKCHEPUMEHTOB, COBEPIIEHCTBOBATH yMEHHUS  HAOMIOJaTh 3a  XOJIOM  Ipoliecca,
CaMOCTOSITEJIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HOpMyIHpoBaThb 0OOOLIEHUS M BHIBOJBI
OTHOCHUTEIIBHO JIOCTOBEPHOCTH pPE3YyJbTaTOB MCCIIEIOBAHUSA, COCTABIATH OOOCHOBAaHHBIN
OTYET O MPOIeTIaHHOH pabdoTe;

MPUOOpPETaTh OMBIT YYECHHUYECKOH HCCIIEA0BATEIbCKONM M MPOEKTHOW IEesATENbHOCTH,
MPOSIBJIATH CHOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSATEIIBHOMY IOMCKY METO/OB pELICHHUs
MIPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB ITO3HAHUS.

3) paGora c unopmaumeii:

OPHEHTUPOBATbCA B PA3IMUYHBIX HCTOYHUKAX HWHGPOpMaUuU (HAYYHO-TIOMYJIsIpHAs
JUTepaTypa XHUMHUYECKOTO COJAEpX aHMs, CIpaBOYHbIE IocoOus, pecypchl HMHTepHeTa),
aHaIU3UpOBaTh MH(OPMAIMIO PA3IMYHBIX BHJIOB M (OPM MpPEACTaBICHUS, KPUTHUECKU
OLIEHUBATH €€ JOCTOBEPHOCTb U HEIPOTUBOPEYUBOCTB;

(GbopMynupoBaTh 3ampOChl U MPUMEHATH Pa3IMYHbIE METOJbl MPU MOUCKE U OTOOpe
nHpOopMaLnu, HeOOXOUMOH JUIsl BBIMOJIHEHUS YU€OHbIX 3aJ]a4 ONpeIeIEHHOIO THUIIA;

npuoOpeTaTh OMBIT UCTIOIB30BAHUS WH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHN
U Pa3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJBHYIO (OpMy TMpencTaBIeHUs HH(DOpMaIIH
(cxemsbl, rpaduKH, IUATpaMMBI, TAOJIHUIIBI, PUCYHKH U IPYTHE);
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WCTOJB30BaTh HAYYHBIM S3bIK B KadecTBE CpeacTBAa Npu paboTe ¢ XUMHYECKOH
nH(popMalnue: TPUMEHATh MEXKIpPEIMETHbIE ((PU3MUECKHE M MaTeMaTHUYeCKWEe) 3HAKH W
CUMBOIIBI, (HOpPMYIIBI, a00pEeBHATYPHI, HOMEHKIATYPY;

MCIIOJIB30BaTh U IPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIIATHOCTH.

OgJaaieHne yHUBEPCAIbHBIMH KOMMYHHUKATHUBHBIMH 1€l CTBUSIMU:

3aJaBaTh BONPOCHl MO CYIIECTBY OOCY)XIaeMOW TeMbl B XoJ€ Juajora W/Hiu
IVCKYCCHH, BBICKA3bIBaTh HIEH, (HOPMYIHPOBATH CBOM MPEIJIOKECHUS OTHOCHUTEIHHO
BBINOJIHEHUS MTPEJII0KEHHON 3a1auu;

BBICTYIIATh C MIPE3CHTALIUEH PEe3yIbTaTOB MMO3HABATEIBHOMN NEATETLHOCTH, TIOTYYEHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBIOJHEHHH XHMHYECKOTO
HKCHEPUMEHTA, MPAKTUYECKOH paboThl MO MCCIEIOBAaHMIO CBOMCTB M3y4yaeMbIX BEIIECTB,
peanu3anuy y4eOHOro MpoeKkTa U (OpMYJIHPOBATh BHIBOABI MO pe3ysibTaTaM MPOBEIEHHBIX
HCCIIeJOBaHUM TyTEM COTJIACOBAHMS TIO3UITHH B X0/ 00CYXIeHHsI 1 0OMEHa MHCHHSIMH.

OgiajieHNe YHHBEPCAJIBbHBIMH PeryJsiTABHbIMHU 1CHCTBUSAMH:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYLIECTBIISATH CBOIO [TO3HABATENBHYIO JEATENBHOCTD,
ornpeenss e€ Leau U 3ajaui, KOHTPOJIUPOBATh U 10 Mepe HEOOXOIUMOCTH KOPPEKTUPOBAThH
IpeJIaraeMblii aITOPUTM JACUCTBUI MPH BHINOJIHEHUH YUY€OHBIX U UCCIIEI0BATEIbCKHX 3a/1a4,
BbIOMpaTh Hauboee AP (HEKTUBHBIN cIOCO0 UX PEIICHUs ¢ YYETOM MOJyYEHUS! HOBBIX 3HAHUI
O BEIIECTBAaX U XUMHUUYECKUX PEAKIIMSIX;

OCYILLIECTBISATH CAMOKOHTPOJIb CBOCH JESATEIbHOCTHM Ha OCHOBE CaMOaHaluW3a H
CaMOOLEHKH.

IHNPEIMETHBIE PE3YJIbTATHI

10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTD TPEACTABICHUH O XMMHYECKON COCTaBISAIONICH €CTeCTBEHHO-
HAyYHOM KapTHUHBI MHpA, POJM XUMUHU B MO3HAHUU SIBICHUH NpPUPOJIbL, B (popMHpOBAHUU
MBILIUICHUS] U KYJIBTYpPbl JUYHOCTH, €€ (DYHKIMOHAIBFHOW IPaMOTHOCTH, HEOOXOIUMOMN IS
pEeICHUA MPAKTUYCCKUX 3ada4d W OSKOJOTMYCCKH 00OCHOBAHHOI'O OTHOIIIEHUSA K CBOCMY
3JI0pPOBBIO U IPUPOJIHOI cpejie;

BIIQJICHHE CUCTEMOW XMMHUYECKUX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOIIOIATAOIIUE
MOHATUSA (XMMHYECKUH DJIEMEHT, aTOM, OJJICKTPOHHAss 000JI0YKa aTroMa, MOJICKYJa,
BaJICHTHOCTb, DJIEKTPOOTPULIATEIHHOCTh, XHUMHUYECKas CBs3b, CTPYKTypHas Qopmyna
(pa3BépHyTast M COKpaIIEHHAs), MOJIb, MOJISIPHAs Macca, MOJIIPHBIA OO0BEM, YIrIepOIHBIM
CKeJeT, (YHKUMOHAJIbHAsI IpYyMNa, pajguKai, HU30MepHusi, U30Mepbl, TOMOJOTHYECKUHA ps,
TOMOJIOTH, YTJI€BOJOPOIBI, KUCIOPO M a30TCOAEpKAIINE COSTUHEHUsI, MOHOMED, MOIHMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPDHBIC COCIWHEHUS); TCOPUU W 3aKOHBI (TCOpHS
CTpoeHHsI opraHudeckux BemiectB A. M. ByTiepoBa, 3aK0OH COXpaHEHHS] MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJHMYECKHH SI3bIK XMMUW; MHUPOBO33PEHUECKHUE 3HAHMSA, JICKAIIUE B
OCHOBC INMOHMWMAaHHA MPUIUHHOCTH U CUCTEMHOCTU XUMHUUYCCKHUX $IBJ'I€HI/II71, q)aKTOJ'IOFI/ILIeCKI/Ie
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJYYCHHH M O€30MacHOM HCIONb30BAHUM BaKHEHUIITHX
OpPTraHUYECKHX BEILIECTB B OBITY M MIPAKTUYECKON JEATEIBHOCTH YEJIOBEKa;
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c()OPMUPOBAHHOCTh ~ YMEHUH  BBIIBISITH  XapaKTEpHBIC  NPU3HAKU  TIOHSATHUH,
YCTaHABIMBATh UX B3aMMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOLIUE MOHATUSA IPHU ONHCAHUHU
COCTaBa, CTPOEHUS U MPEBPAIICHUI OPTraHUUECKUX COCUHEHU;

c(OPMHPOBAHHOCTH YMEHHUH UCIIOJIB30BATh XMMUYECKYIO CUMBOJIHMKY JJIsS COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalI€HHOM) (QOpMyn OpraHMYECKUX
BEIIECTB M YPAaBHEHMM XMMHYECKHUX pEAKIMil, M3roTaBlIuBaTh MOJAEIU MOJEKYI
OpraHMYECKUX BELIECTB U1 WIUIIOCTPALUU WX XHUMHYECKOIO U MPOCTPAHCTBEHHOTO
CTPOCHHS;

c()OPMUPOBAHHOCTh ~ YMEHUH  YCTaHABIMBATH  MPUHAMIC)KHOCTh  H3yYCHHBIX
OpPraHMYECKHUX BEILIECTB IO WX COCTaBYy M CTPOCHHUIO K OMNPENENIEHHOMY Kiaccy/Tpyrie
COEIMHEHU I (YyrneBomoposl, KHCJIOPOJL u a30TcoepKanme COCIMHEHMS,
BBICOKOMOJIEKYJISIDHBIE ~ COCJIMHEHHMsI), JaBaTb UM Ha3BaHUA [0 CHUCTEMaTUYECKOU
nomenkinatype (IUPAC), a Takke mNpuUBOAWTH TPUBHAIBHBIC HA3BaHUS OTACIIBHBIX
OpPraHMYECKHUX BELIECTB (ITUJICH, MPOMIIICH, alleTUIICH, STUICHIJINKOIb, TIIUIEPHH, (eHOM,
dopmanpaerua, aneTajgbIeru], MypaBbUHAs KHCJIOTAa, YKCYCHAas KHUCIIOTa, OJCHHOBAs
KHCIIOTa, CTeapUHOBAs KUCIIOTA, TITI0K03a, PPYKTO3a, Kpaxmal, HeJUTI0I03a, MIUIIKH);

c(OpPMUPOBAHHOCTh YMEHHUS OMPEIEISITh BUABI XUMHUYECKONH CBS3M B OPTaHHMYECKUX
COEJIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSATH MOJIOKEHUSI TEOPHUH CTPOCHUSI OPTraHUYECKUX
BemecTB A. M. BytnepoBa 1uist 00bsICHEHHSI 3aBUCHMOCTH CBOWMCTB BEIIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHHUSI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepH30BaThb COCTaB, CTPOCHHE, (UIMYECKUE U
XUMUYECKHE CBOMCTBA THUIHUYHBIX MPEICTABUTENCH PA3IUUYHBIX KJIACCOB OPraHUYECKUX
BemecTB (MeTaH, 3TaH, TWICH, NMPOIWICH, areTuieH, OyraaueH-1,3, meTmiOyraaueH-1,3,
OEH30J1, METaHOJI, 3TAHOJI, STUJICHIJIMKOIb, TJIULIEPHH, ()EHOII, alleTaldbJAeTH I, MypaBbUHAS U
YKCyCHasl ~ KHMCIIOTBI, IJIIOKO3a, Kpaxmal, LEeJUI0JIo3a, AaMHMHOYKCYCHasi KHUCIJIOTa),
WJUIFOCTPUPOBATh TE€HETUYECKYHKD CBSI3b MEXJIY HUMH YPAaBHEHHSIMHU COOTBETCTBYIOLIMX
XUMHUYECKHUX PEaKIHid ¢ UCTIONB30BAaHUEM CTPYKTYPHBIX (hopmy,

c(OpMUPOBAHHOCTh YMEHHSI XapaKTEpHU30BaThb HMCTOYHUKU YIJIEBOJOPOJHOIO ChIPbS
(HedTh, MPUPOAHBINA Ta3, Yrojb), COCOOBI MX MEPEPaObOTKH U MPAKTHYECKOE MPUMEHEHHE
MIPOAYKTOB NepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAWTH BBIYUCICHUS O XUMHUYECKUM YpPAaBHCHHSIM
(Maccol, 00BEMA, KOJIMYECTBA UCXOJAHOTO BELIECTBA WM MPOAYKTa PEAKIUU MO M3BECTHHIM
Macce, 00bEMY, KOJTMUECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOJYKTOB PEAKLIUN);

c(hOpMUPOBAHHOCTh YMEHUW BIJIaJIETh CHCTEMOW 3HAHUKW 00 OCHOBHBIX METONax
HAay4HOI'O T[O3HAHUS, HUCIOJIb3YeMbIX B XUMHUU MpPU HM3YYEHHHM BEIIECTB M XMMHYECKUX
sSBICHUN (HAOMIOJIeHHe, W3MEpPEHHEe, OKCIEPUMEHT, MOJICTUPOBAHUE), HCIIOIH30BAThH
CUCTEMHBIE XHMHMUYECKUE 3HAHUS Ui NPUHATUS PEIICHU B KOHKPETHBIX >KU3HEHHBIX
CUTYaLIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM,;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOJATh MPaBHJIa TOJIb30BAHUS XUMHYECKOM MOCYy10M
u J1abopaTOpHBIM OOOpYIOBaHMEM, a TakXKe TMpaBuia OOpalleHHus C BellecCTBaMU B
COOTBETCTBUH C MHCTPYKIUSIMHU IO BBHITIOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHMM TUIAHHUPOBATH M BBITIOJHITH XUMUYECKUA IKCIIEPUMEHT
(mpeBpallleHusT OPraHMYECKUX BEILECTB MPU HArpeBaHUU, MOJYyYEHUE ATUICHA U U3YyYCHHE
€ro CBOWCTB, KAUECTBEHHBbIC PEAKLUU OPraHMYECKHX BEIIECTB, JIEHATypalus OelKOB IpH
HarpeBaHWHU, IIBETHbIE peakUuu OEJIKOB) B COOTBETCTBHMM C TMpaBWIAMH TEXHHUKHU
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0€30macHOCTH TpU OOpallleHMd C BelIeCTBAMU M JabOpaToOpHBIM  00OpYyIOBaHHEM,
MPEJCTABIATh PE3yJIbTaThl XHMHUYECKOTO OJKCIEpUMEHTa B (OpME 3aluCH ypaBHCHHN
COOTBETCTBYIOIIMX PEaKuii © (OPMYIHPOBATH BHIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATH XUMHUECKYI0 HH(POPMALHIO,
MOJy4aeMyi0 M3 pPa3HbIX HCTOYHHMKOB (CpeicTBa MaccoBoil wuHMopMmanuu, HMHTEpHET u
JPYTHX);

Cc(OPMUPOBAHHOCTh YMEHHUI COOJIIOJATh TpaBHia DKOJOTMYECKH IEIeCO00Pa3HOro
MOBEJICHHUsI B OBITY M TPYIOBOW JEATEIHHOCTH B IIENISAX COXPAHEHHS CBOETO 3/I0POBbSI U
OKpY>Karolllel MNpPUPOJHOW Cpelbl, OCO3HAaBATh OMNACHOCTb BO3JAEHCTBUS HA JKHBbBIC
OpraHu3Mbl OMPEAECIEHHBIX OPraHUYECKHX BEIIECTB, MOHMMAas cMmbici mnokaszarens [1/IK,
MOSICHATh HAa TMpHMEpax CHOCOObl YMEHBIICHUS U TPENOTBPAIICHUS WX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JJISA O6yanOHII/IXC$I C OI'paHUYCHHBIMU BO3MOKHOCTAMMU 3J0POBbA: YMCHHUC IPUMCHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHMUS BEIIECTB M XMMUYCCKHX SIBICHUIA,

JUISE CIIETIBIX W CHAOOBUIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIONIb30BaTh pelbeHO-
TOUYEYHYIO CUCTeMy 0003HavYeHu# JI. Bpaiins i 3anucu XuMHIecKuX (GOpMyIL.

11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOCHHUs Kypca «OOmas W HeopraHWMYecKas XUMUS)
OTpaXXaroT:

c(OpPMHUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKOW COCTABIAIOIICH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHpPA, POJIM XUMUU B MO3HAHUU SIBICHUH TPUPOJLI, B (hopMHpOBaHUU
MBIIUICHUST U KYJIBTYPhI JUYHOCTH, €€ (QYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOAMMOM ISt
pelIeHHs TMPaKTUYECKUX 3aJad U HIKOJOTHMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3J10pOBBIO U IPUPOJIHOM cpee;

BJIQJICHHE CUCTEMON XMMHUYECKUX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue
MOHATHUS (XUMUYECKHU 3JIEMEHT, aTOM, W30TOIl, S-, P-, d- AJIEKTPOHHBIC OPOUTAIU ATOMOB,
HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIIHFHOCTD, CTETICHD
OKHUCJICHHUS, XHUMHUYecKass CBs3b (KOBaJeHTHas, HWOHHAs, MeTaJuIM4YecKasi, BOAOPOJHAs),
KpUCTAJUIMYECKass pemeETKa, THUIBl XUMHYECKUX PEAKUUH, pacTBOpP, DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBIL, FIEKTPOIUTHYECKAsT TUCCOLUALUS, OKUCIUTEh, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKONH  peaklMM, XHUMHUYECKOe paBHOBECHE); TEOPUHM U  3aKOHBI  (TeopHs
BJIEKTPOJUTUYECKON nHcconmannu, nepuoandeckuit 3akon J[. WM. MengeneeBa, 3akoH
COXPaHEHHS MacChl BEIIECTB, 3aKOH COXpPaHEHHsI U MPEBPAICHUs YHEPTUHU MPU XUMHUYECKUX
peakIuax), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SA3bIK XUMHH, MUPOBO33PEHUECKHE 3HAHUS,
JIeXKAIIMe B OCHOBE IMOHMMAHMS TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
¢dakTonornueckue CBEACHHMS O CBOWCTBaX, COCTaBe, TMOJYYeHHMH U  0e30MacHOM
WCTOJIb30BAHUN BXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY H HIPAKTHYECKON
JeSITEIbHOCTH YEJI0BEKa;

cOpPMHUPOBAHHOCTh ~ YMEHUN  BBIABIATH  XapaKTEpHble  MPU3HAKU  TOHATHUH,
yCTaHaBIMBATh MX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS MPU OMUCAHUU
HEOPraHMYECKHUX BEIIECTB U UX MPEBPAIICHUI;

c(hOpPMUPOBAHHOCTh YMEHUH UCTIOIH30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsi COCTABIICHUS
(GopMyIll BEIIECTB W YPABHCHHN XMMHUYECKHX PEaKIUH, CHCTEMATHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHaigbHbIC Ha3BaHUS OTIACIBHBIX HEOPTAaHMUYECKUX BEIIECTB (YrapHbIH ras,
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YTJIEKUCIBIN ra3, aMMHaK, raméHasi U3BeCTh, HETalEHasi U3BECTb, NMUThEBAs COJA, MUPUT U
Apyrue);

c(OpMHUPOBAHHOCTh YMEHUW OIpPEAENsATh BaJCHTHOCTh W CTENEHb OKHUCICHUS
XUMHUYECKHX D3JIEMEHTOB B COEAMHEHMSIX pPAa3JIMUYHOIO COCTaBa, BUJ XUMHYECKOW CBS3HU
(xoBaJIeHTHas!, HOHHAs, METAJUITMUECKas, BOJOPOAHAs) B COEIMHEHUSAX, TUIl KPUCTAJUIMYECKOMN
pEmETKH KOHKPETHOTO BelllecTBa (aTOMHAasl, MOJICKYJsipHAasi, HOHHAs, MeETaJIn4yecKasi),
XapaKTep Cpelbl B BOJAHBIX PACTBOPaX HEOPraHMYECKUX COEIMHEHMIA;

c(OpPMUPOBAHHOCTh YMEHHH YCTaHABIMBATh MPUHAJJIC)KHOCTh HEOPTaHHUUECKUX
BEIIECTB 110 MX COCTaBY K OIpPENeIEHHOMY KiacCcy/Tpymie COeIuHeHUH (MIPOCThIe BEIIeCTBa
— METaJUIbl 1 HEMETAaJUIbI, OKCHU/Ibl, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE THIPOKCHIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHHH pPacKpbIBaTh CMBICH Mepuoandeckoro 3akona JI. U.
MeHneneeBa M JIEMOHCTPUPOBAaTh €r0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MIPOrHOCTUYECKYIO (DYHKLINU;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh HJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHUX 31eMeHTOB 1—4 nepuonos llepuonnueckoil cucTeMbl XUMHUYECKUX AJIEMEHTOB
J. W. MenneneeBa, UCIONb3ys MOHATHS «S-, P-, d-3JICKTPOHHBIC OpOUTATMY,
«QHEPreTUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBONCTB XHMHYECKHX
JJIEMEHTOB W HWX COCIMHEHHMH M0 ImepuonaMm u rpymmnaMm llepuoaudeckoi cucrteMsl
xumudeckux anemeHToB /. 1. Menneneesa;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKAATh CYIECTBOBAHUE
TEHETUYECKOM CBSI3W MEXJIYy HEOPraHMYEeCKMMHU BEIIECTBAMU C TMOMOUIBI0 YpPaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

c(OpMHUPOBAHHOCTh YMEHHUS KJIaCCU(PUIIMPOBATh XUMUUECKUE PEAKIMH IO Pa3TUYHBIM
npu3HaKaM (YHCIy W COCTaBy pEarupyromidxX BEIIeCTB, TEIUIOBOMY A (HEKTy peakiuu,
W3MEHEHHIO CTENEeHEW OKHCICHHS JJIEMEHTOB, OOpAaTUMOCTH PEaKIHH, YYaCTHIO
KaTaJIn3aTopa);

c()OPMHUPOBAHHOCTh YMEHHUU COCTaBISTh YPAaBHEHUS PEAKIMA pPa3TUYHBIX THUIIOB,
MOJIHBIE M COKpauI€HHbIE ypaBHEHHsI PEeakluil MOHHOTO OOMEHa, yYUTbIBas YCJIOBHUSA, NPU
KOTOPBIX 3THU PEAKIMH UIIYT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHI MPOBOIUTH PEAKIMH, TMOATBEPKIAIOIINE KAaueCTBEHHbIH
COCTaB pa3MYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX pACTBOPaX HEOPTAHUYECKUX BEIIECTB;

c(OpPMHPOBAHHOCTD YMEHUNI pacKpbIBaTh CYILIHOCTb OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEaKUUN TMOCPEJACTBOM COCTaBJICHHS 3JEKTPOHHOrO OanaHca 3THX
peakuuii;

c(OpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiun
OT pa3NUYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTHU OT
BHelHero Bo3aeiicTBus (mpunnui Jle [latense);

c(OpMUPOBAHHOCTh YMEHUI XapaKTEepH30BaThb XUMHUYECKHE IPOLIECCHI, JIEKAIIUE B
OCHOBE  MPOMBILUIEHHOTO  IOJY4YEHUsT CEpPHOM  KHUCIOThL, aMMHaKa, a  TaKxke
c(OPMUPOBAHHOCTh MPEACTABICHUN 00 OOMMX HAYYHBIX MPUHIUNAX U IKOJIOTHUYECKUX
pobsieMax XUMUYECKOTO MPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOJIUTH BBIYUCIICHUS C HCIOJIB30BAHUEM TOHSITHS
«MaccoBasi J10JIsl BELIECTBA B pPacTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MPU XUMUYECKUX
peakusax, Macchl BEIIECTBAa UM 00BbEMA T'a30B 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacCe
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Wi 00bEMY OTHOTO U3 YYaCTBYIOIIMX B pEaKIMH BEIIECTB, TEIJIOBOTO 3P QeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUsI MAaCChI BEIIECTB, IPEBPAILCHHS U COXPaHEHHS YHEPTHH;
c(OPMHUPOBAHHOCTh YMEHHI COOJIOATh MPABUIIA MOJIb30BAaHUS XUMHYECKOU MOCYI0M
U J1abopaTOpHBIM OOOpYIOBAaHUEM, a TaKXKe TMpaBuiIa OOpalleHHs C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKIIUSMH TI0 BBITIOJTHEHHIO JTA00PATOPHBIX XUMHUIECKUX OIBITOB;

Cc(OPMUPOBAHHOCTh YMEHUWH IUIAHUPOBATH M BBITIONHATH XMMUYECKUN JKCIIEPUMEHT
(pa3noxeHrne TEepOKCHIAa BOAOPOAAa B TPUCYTCTBHH KaTalM3aTopa, OMPEICIICHHE CpPEIbI
pacTBOpPOB BEHICCTB C IOMOIIBIO YHHBEPCAIBHOTO HMHIUKATOPA, BIUSHHE pa3IMYHBIX
(haKTOpOB Ha CKOPOCTh XMMHYECKOM DPEaKIMH, PEaKIi MOHHOTO OOMEHa, KaueCTBEHHBIC
peakuuu Ha cyibdar-, KapOOHAT- W XJIOPHI-AHHOHBI, Ha KATHOH AMMOHHS, PEUICHHUEC
IKCIEPUMEHTAJbHBIX 3a1au 1Mo TemaM «Metamiby u «HemeTamuib») B COOTBETCTBUU C
NpaBUJIaMH TEXHUKH O€30MacHOCTH NpU OOpaIlleHHHM C BEUIECTBAMHU U JIAOOPATOPHBIM
000pyIOBaHUEM, MPEACTABIATh PE3YJITATHI XUMHUYECKOTO KCIEPUMEHTa B (opMe 3armcu
yYpaBHEHHII COOTBETCTBYIOUIMX pPEAaKUUi W (OPMYIHPOBATH BBIBOABI Ha OCHOBE ITHX
pe3yiIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKU aHAJIM3UPOBATh XUMHUECKYI0 MH(POPMAIIHIO,
MOJTY4aeMyI0 M3 Pa3HBIX MCTOYHHMKOB (CpPEICTBa MAacCOBOW KOMMYHHKauuH, HTepHET u
JIPYTHX);

Cc(OPMHUPOBAHHOCTh YMEHUH COOJIOAATh TMpaBUJIa SKOJOTUYECKH IIeJIeCO00pa3HOTO
MOBE/ICHUS. B OBITY W TPYIOBOH AEATEILHOCTH B IIESIX COXPAHEHHUS CBOETO 3J0POBbSI U
OKpYKalolllell MPUPOJHONW Cpelbl, OCO3HAaBaTh OMNACHOCTh BO3JECHCTBUS HA JKUBBIC
OpPTraHu3Mbl ONpEACAEHHBIX BEIISCTB, MOHMMAas cMbIica mokazatens I[1JIK, moscHsaTh Ha
npuMepax CIoCOObl YMEHBIICHUS M MPEIOTBPALICHUS HMX BPEIHOIO BO3JICHCTBHS Ha
OpTaHU3M YeJIOBEKa;

111 00YYaIONIMXCS ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBbSI: YMEHHE PHUMEHSTh
3HaHHS 00 OCHOBHBIX JIOCTYITHBIX METO/aX MO3HAHMUS BEIIECTB M XUMUUECKHX SIBIICHUM;

JUIA CJETBIX W CJa0OBUISIIUX OOYYAIOUIMXCS: YMEHHE HCIIONb30BaTh peibedHO-
TOYEYHYIO cUcTeMy 0003HaueHui JI. Bpaiisst 1uist 3anucu XUMU4ecKuX GopMy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 9acoB
;: E z ’g\ _E DJIeKTPOHHBIE
Ne HaunmeHoBaHMe pa3/iesioB U TeM 3 S = 3 % | (undpossie)
n/m NpOorpaMMbl Z E = E o0pa3oBaTe/bHbIE
= e pecypchl
; =
e a5
Pa3znen 1. TeopeTnueckne OCHOBBLI OPraHUYECKOH XUMUM
ITpeaMeT opraHuyYecKoi XUMHH. buGnmorexa [IOK
11 T 3 https://lesson.academy-
. €0pHs CTPOCHUSI OPTaHUYECKUX content.myschool.edu.ru/04/10
coenuHenuii A. M. bBytneposa
Hroro no pazgeny 3
Pa3nea 2. Yraesogopoasl
IIpenensHBIE YTIIEBOAOPOIEI — bubmmorexa HOK
2.1 p yr p 2 https://lesson.academy-
aJTKaHbI content.myschool.edu.ru/04/10
HenpenenpHble yriieBOOOPOIBI: bubmorexa HOK
2.2 p yr p ’ 6 1 https://lesson.academy-
aJIKCHBI, aJIKaIUCHDI, aJIKIHBI content.myschool.edu.ru/04/10
Bub6mmoreka [IOK
2.3 ApomaThuecKkue yrieBoa0pO bl 2 https://lesson.academy-
content.myschool.edu.ru/04/10
[IpupoaHbie UICTOYHUKH BuGnorexa [[OK
24 yIIEBOJIOPOAOB U UX 3 1 https://lesson.academy-
nepepaboTka content.myschool.edu.ru/04/10
Hroro mo pazneny 13
Paznen 3. Kuciaopoacoaepxamue opranndeckue coeuHeHUust
bubmuoreka [TOK
3.1 Cruptel. denon 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Bbubnuoreka [TOK
Anppernnsr. KapOooHOBEIE
3.2 AeTii p 7 1 https://lesson.academy-
KUCIOTBL. CIIOKHBIE dHPEI content.myschool.edu.ru/04/10
Bbubmuoreka [TOK
3.3 VrieBoasl 3 1 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro mo pazneny 13

Pa3nea 4. Aszorcoaepakaniue opraHn4ecKue cCoOeJUHeHUs
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

bubmauoreka [JOK
4.1 AMUHBEL. AMUHOKUCIOTBL. bekn 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazneny 3
Paspnen S. BbicokoMOIEKY IsIpHBIE COCAUHEHUS
Bubmmoreka [IOK
5.1 [Inactmaccel. Kayayku. Bonokna 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB I10 34 5 5
ITPOTPAMME
11 KJIACC
TEMATHYECKOE IINTAHUPOBAHMUE
KoaudecTBo yacoB
N = o m = JIeKTPOHHbIE
2 HanmeHoBaHue pa3iesioB U TeM a TS T (undpossie)
n/m | mporpaMmmsl © = S 5 oOpasoBaresbHBbIE
2 S S = pecypen
z %3
g =
Paspnen 1. TeopeTnueckue 0CHOBbI XMMHUM
Crpoenue atomoB. [lepuoanueckuii E"'G“”ore"a LOK g
3akoH 1 [leproamueckas cucrema ttps://lesson.academy-
1.1 3 content.myschool.edu.ru/04/
XAMUYeCcKuX 3yemenToB 1. 1. 11
Menneneena _
Bubnunoteka LLOK
1.2 Crpoenue BemiectBa. MHOrooOpasue 4 https://lesson.academy-
' BEIIIECTB content.myschool.edu.ru/04/
11
Bubnunorteka LLOK
https://lesson.academy-
1.3 XUMUYECKHE peakLn 6 1 1 content.myschool.edu.ru/04/
11
Hroro no pazaeny 13
Pasnea 2. Heopranuyeckasi Xumust
Bubnunoteka LLOK
https://lesson.academy-
2.1
Mertast 6 1 content.myschool.edu.ru/04/
11
Bubnanoteka LLOK
https://lesson.academy-
2.2 Hemeranbi 9 1 1 content.myschool.edu.ru/04/
11
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Bubnunorteka LLOK

23 CBsi3b HEOPraHUYECKUX M OPTaHUUECKUX 2 https://lesson.academy-
' BCILIECTB content.myschool.edu.ru/04/
11
Hroro no paszneny 17

Pazgen 3. XuMus ¥ ;KM3Hb

Bubnnoteka LLOK
https://lesson.academy-

31 XUMHS H FKU3HD 4 content.myschool.edu.ru/04
/11

Wroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 34 2 3

T[TPOI'PAMME
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