PABOYASA ITPOI'PAMMA 110 YYEBHOMY IIPEJIMETY «XUMMUS»

Pabouas nporpamma no yueoHomy npeamery « XUMMUS»

Pabouas mporpamMma mno y4yeOHOMY npeameTy «Xumus» (mpeameTHasi ooactb «EcTecTBeHHO-HAy4YHbIe NMPEAMEThI») COCTaBJIeHa B
cootBercTBUU ¢ TpeboBanusiMu ®PI'OC COO (nmpuka3z Munuctepcra oopa3oBanus 1 Hayku Poccuiickoit denepaunn ot 17 masg 2012 r. Ne
413 «O06 yTBepXKIeHUU W BBEeJACHUHU B JAciicTBUe DeaepalibHOTO TOCYAAPCTBEHHOTO 00pa3oBaTENbHOTO CTaHAapTa CPEIHEro OOIIero
o0pa3zoBaHUsA» ¢ U3MEHEHUSMH U TONOJHEHUAMHU oT 29 nekadpst 2014 roma, 31 nexabps 2015 roga, 29 urons 2017 roxa, 24 centsaops, 11
nexadbps 2020 roga u ot 12 aBrycra 2022 r. Ne 732 "O BHeceHHHM H3MEHEHUH B (ellepalibHbIN TOCYNapCTBEHHBIM 00pa30BaTEIbHBIHI
CTaHJapT CpeaHero ooIiero ooOpa3oBaHusl, YTBEPKICHHBIA MTPUKa3oM MuHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit ®enepanuu ot 17
mast 2012 1. Ne 413"), B coorBeTcTBUU ¢ DPOII COO, yTBep)KaeHHON mpuKkazoM MunHucTepcTBa mpocsemieHus: Poccuiickoit denepanuu oT
18 mast 2023 Ne 371 (c nONONHEHUSIMA U U3MEHEHUSIMU, BHECEHHBIMU IIPHKa30M MuHucTepcTBa npocseuienus Poccuiickoit denepaunu ot
09.10.2024, Ne 704). «Xumus» (npeamerHas obnacth «EcTecTBEeHHO-HAay4HbIE NMPEAMETHI») (J1ajee COOTBETCTBEHHO - MporpamMma Io
XUMUHU, XUMUS) BKITIOYAET:

- coiepkaHue o0yueHus (TIpeacTaBiIeH KOoIU(PUKATOPOM) TPOBEPSEMBIX SJIEMEHTOB COCPKAHUS, pacIipeIeICHHBIX 0 KJlaccaM;

- TUITAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS MPOTPaMMBbI 10 XUMHUU (MIPEIMETHBIE Pe3yJIbTaThl MPEJACTABICHBI KOAU(PUKATOPOM MPOBEPSIEMBIX
TpeboBanuit k pesynpraram ocBoeHust OOIT COO mo xumuu, pacupeeNeHHbIX M0 KJlaccam;

- TEMaTUYECKOE MJIAHUPOBAHMUE;

- IOYPOYHOE TIaHUPOBAHUE;

- mepedeHb (komaudpuxatop) mnpoBepsembix Ha EI'D TpeOoBaHmil K pe3ylbTaTaM OCBOEHHS OCHOBHOW OOpa30BaTENbHOW MPOTPaMMBI
cpeaHero o0iero oopa3oBaHus MO XUMHUH.

Conep:xxanue yueOHOTo npeaMmera
ConepkaHue MporpaMmbl 10 MH(POPMATHKE COCTABICHO TaKMM O0pa3oM, YTO JOCTIDKCHHE OOYyYaIOIMIMMHCS KaK JTUYHOCTHBIX, TaK M
MeTanpeIMETHBIX pPe3yJIbTaTOB 00ECIeYnBaeT MPEEMCTBEHHOCTh B M3YUY€HUH XUMHH Ha YPOBHE CPEAHETO 00111eT0 00pa3oBaHMUs.
Uucno yacoB ang uzydenus xumuu B 10 kinacce -34 yaca B rog, B 11 kiacce — 34 yaca B roa.



COJIEP)KAHME OBYUYEHUSI (IO T'OJAM OBYUYEHMS)

COJAEPKAHHUE 10 KIIACC

IIpoBepsiemble 31eMeHTHI coaep:kanus (10 kaacc)

Kon [IpoBepsieMbIil 2IIEMEHT COAEPKAHUSA

1 TeopeTnueckre OCHOBBI OPraHUYeCKOW XUMHHU

11 [IpenmMeT opraHn4YecKoi XMMUU: €€ BOSHUKHOBEHUE, pa3BUTHE U 3HAYCHHE B MOJTYYCHUH HOBBIX BEIIECTB U MaTepuaioB. Teopus
CTpOEHUS OpraHnyeckux coennneHuit A.M. bytinepoBa, ee OCHOBHbIE IIOJIOKEHUS

1.2 CtpykTypHBIE (OPMYIIBI OPraHUIeCKUX BemecTB. [ oMoorusi, n3oMepusi. XUMUYIeCcKas CBSI3b B OPraHUYECKUX COCTUHEHHSX -
OJIMHApHbBIE U KpaTHbIe CBs3U. [IpeacraBnenue o kiacCupuKaluu OPraHnYecKUuX BEIECTB

1.3 Homenknarypa opraHnuecKkux COeMHEHUI (CucTeMaTudeckas) U TpUBHANIbHbIE Ha3BaHUs BAXKHEUIIINX MIPEICTaBUTENCH KIacCOB
OpraHMYECKUX BEIIECTB

2 YrineBo1oposl

2.1 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKH psiZl. MeTaH M 3TaH - MpoCTeHIINe MPEeICTaBUTENN aTKAHOB: PU3NYECKUE U XUMHUYECKHE
CBOICTBa (peakIuy 3aMeIIeHUs U TOPEHU ), HAXO0XKJIEHUE B PUPOJIE, TOIyICHHE U TIPUMEHEHUE

2.2 AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHH psifl. DTUIIEH U MPOMUJICH - TPOCTEHIINe TPEICTAaBUTENN ANKEHOB: (PHU3NYECKHe U
XUMHUYECKHE CBOMCTBA (PEaKINK TUIAPUPOBAHMS, TaJIOTEHUPOBAHUS, THAPATAIIMN, OKUCIICHUS ¥ TIOJIMMEPHU3AIIHH ), TTOTYICHUE U
MPUMEHEHUE

2.3 Ankanuensl: Oyraguen-1,3 u MmetunOyraaueH-1,3: cTpoeHne, BAKHEUIINEe XUMUYECKUE CBOMCTBA (peakius moauMepusaryn). [lonyyuenue
CHHTETUYECKOTO KayuyyKa U PE3UHBI

24 AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJOTHUECKUN Psijl. ATIETHIICH - MPOCTEUIITNI MPEACTaBUTENh ATKHHOB: COCTaB, CTPOCHHE,
bU3HYeCKre U XUMHUYECKUE CBOMCTBA (PEeaKIIuy THAPUPOBAHUS, TATIOTCHUPOBAHUS, TUIPATAIIH, TOPSHHUSI ), TTOTYICHUE U TIPUMEHEHUE

2.5 Apensbl. benson: cocraB, cTpoeHue, PU3MUECKUE M XUMUYECKHE CBOMCTBA (PEaKIMK TaJJOTeHUPOBAHUS U HUTPOBAHUS ), IOJTyUYCHUE U

npumMeHenue. Tonyoun: coctas, cTpoeHHe, PU3NUECKUE U XUMUYECKHE CBOWCTBA (PEaKLIUU TaJOreHUPOBAHUS M HUTPOBAHHUSA), TOJTyYCHHE
U npuMeHeHue. TOKCHYHOCTh apeHoB. [ 'eHeTnueckas CBs3b MEXY YIII€BOAOPOJIAMHU, IPUHAIEKAIMMHU K PA3JIMYHBIM KJlaccaM




2.6

[TpupoaHbIe HCTOYHHUKH YTIIeBOAOPOAOB. [IpuponHsblii ra3 u nonytHble HedTaHbIe ra3sl. Hed s 1 ee mpoucxoxaenue. CriocoObt
nepepadoTKU HEPTU: NEPEeroHKa, KPEKUHI (TepMUUYECKH, KaTaInTHUecKuil), muposu3. [IpoaykTel nepepaboTku HeTH, UX IPUMEHEHUE B
IPOMBIIIICHHOCTH U B ObITY. KaMeHHBIH yToJib ¥ IPOIYKTHI €ro nepepadoTKu

Kucnoponconepxaiye opraHn4eckiue CoeAMHEHNs

[IpenenpHbIC OHOATOMHBIE CIUPTHL. METAHOI M 3TAHOJ: CTPOCHUE, (PU3HUUECKUE U XUMUYECKHUE CBOMCTBA (PEaKLUU C aKTUBHBIMHU
MeTaJulaMH, FaJIor€HOBOI0POIaMH, TOPEHUE), IpUMeHeHne. BoopoaHble cBA3M MEXly MOJIEKyJIaMH ClIUPTOB. JlelicTBUE MeTaHOIa U
ATaHOJIa HA OPTaHU3M YeJOBeKa. MHOT0aTOMHBIE CITUPTHL. DTUIICHTINKOIb U TIUIEPUH: CTpOSHHE, PU3NIECKUE U XUMUYECKHE CBOMCTBA
(B3aMMOIEHCTBHE CO LIETOYHBIMU METAJIJIAMU, KAUECTBEHHAsl PeaKllis HAa MHOTOATOMHBIE CIIUPTHI). JlelicTBUE Ha OPraHU3M YesoBeKa.
[TprMeHeHne TIMLIEepUHA U ATUIICHTJIUKOJIS

3.2

denom: CTPOCHUC MOJICKYIIbI, (l)I/I3I/I‘leCKI/IC 1 XUMHYECKHE CBOMCTBA. TOKCUYHOCTh (I)GHOJ'Ia. HpI/IMeHeHI/Ie (beHona

3.3

AJ'IB,I[GFI/I,I[H 1 KCTOHBI. (DOpMaJ'IbI[Cl"I/II[, alcTajlbACTU/A: CTPOCHUC, (bHSH‘leCKI/Ie 1 XMMHYECKHE CBOMCTBA (peaKLII/II/I OKHUCJICHUA U
BOCCTAaHOBJICHHA, KAUCCTBCHHBIC peaKm/m), IMMOJIY4YCHHUEC U MPUMCHCHUC

3.4

OnHOOCHOBHBIE NpefieNibHbIE KApOOHOBBIE KUCIOTH. MypaBbHHAasI U YKCYCHAsI KUCIIOTBI: CTPOEHHE, (PU3HUECKUE U XUMUYECKUE CBOWCTBA
(cBoiicTBa, OOIIME IS KJIacca KUCIIOT, Peaklys dTeprupHUKaIMN), ToJydyeHre U npuMenenue. CteapuHoBas U OJ€MHOBAsI KMCIOTHI Kak
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JAecTBHE

3.5

CrnosxHble 3(huphl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ 'naponus cnoxHbix 3¢upos. XKupsl. ['uaponus xupos. IIpuMenenue xupos.
buonornyeckas poJib )KUpPOB

3.6

VYrneBoJbl: cocTaB, KilacCU(pUKaIUs yriieBO10B (MOHO-, M- U Mosincaxapusl). ['oko3a - mpocTelmii MoHOcaxapua: 0COOEHHOCTH
CTPOEHHS MOJIEKYJIbl, (PU3NUECKHe U XUMUYECKUE CBOMCTBA (B3auMoaelicteue ¢ ruapokcuiom meau (II), okucienne ammuadyHbM
pactBopoM okcuna cepedpa (I), BocctaHoBieHue, OpoKeHUE TIIIOKO3bl), HAXOXKICHUE B IPUPOJIE, TPUMEHEHHE, OMOJIOTHYECKast POJib.
®orocunTte3. DpykTo3a Kak H30Mep TI0K03bl. Kpaxman u nemntosno3a kak npupoiHblie nonuMepsl. CTpoeHue Kpaxmania U HEeJUTI0I03bI.
dusnueckue U XMMUYEeCKHe CBOMCTBA KpaxMaia (THApOoin3, KaUeCTBEHHAs PEAKIIUs C HOI0M)

A30Tcozlep>1<amne OpTraHU4YC€CKUC COCANHCHUA

AMUHOKHUCIOTH Kak aM(pOTEepHbIE OPraHuYeCKue coequHeHMs. ODU3NYeCcCKrue U XUMUIECKIE CBOMCTBA aMHHOKHCIIOT (Ha MpuMepe
rmnHa). bruomornueckoe 3HaYeHHE aMHHOKHUCIIOT. [lenTu st

4.2

Benku xak npupoaHble BHICOKOMOJIEKYIApHBIE coenHeHus. [lepBuyHas, BTOpHUHas U TPETHYHAS CTPYKTypa 0enKkoB. XUMUYECKHE
CBOMCTBa O€JIKOB: THIPOJIN3, ACHATYpALlUsl, KAUeCTBEHHbIE PEaKLIUU Ha OesKn




BbICOKOMONIEKYIISIpHBIE COCIUHEHUS

5.1 OcCHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED, MTOJINMED, CTPYKTYPHOE 3BEHO, CTENIEHb IOJIMMEPU3ALINH,
cpenHss MoJieKyJsipHas Macca. OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH - IOJIMMEpU3alis U MOJUKOHIEHC AU

5.2 DKCrepuMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAILEHUI: 03HAKOMIIEHUE C 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IIJIACTMACC, Kay4yKoB. [[oydeHre CHHTETHYECKOrO KayuyyKa U PE3UHbI

11 KITIACC
OBILIASA N HEOPTAHUYECKASA XUMUSA
IIpoBepsiembie 3jieMeHThI conep:kanud (11 kiace)

Kon [IpoBepsieMblil 2JIEMEHT COAEP)KAHUS

1 TeopeTnueckrue OCHOBbI XUMHUHU

11 XUMHYECKUH JIeMEeHT. ATOM. SIpo aToMa, H30TOMBI. DIEKTPOHHAsE 00070YKa. DHEPreTUYECKUE YPOBHH, MMOTYPOBHU. ATOMHBIE
opbuTtan, s-, p-, d-3memenTsl. OCOOEHHOCTH paCIpeIeICH s HIEKTPOHOB MO0 OPOUTAIISIM B aTOMaX 3JIEMEHTOB TIEPBBIX YETHIPEX
NepUOAOB. DIEKTPOHHAS KOHPUTYpallKs aTOMOB

1.2 [Tepuoaunueckuii 3akoH u Ilepnoanueckas cucrema xumuueckux aeMeHTon [[.M. MenaeneeBa. CBs3b NeproOANYECKOTO 3aKOHA U
ITeproanueckoit cucreMbl XuMudeckux 31neMeHToB J[.M. MeneneeBa ¢ COBpeMEHHO TeOpHUEN CTPOEHHS AaTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XUMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB IO IPYIINaM U MepruoaaM. 3HaUCHUE
MEPUOIUYECKOT0 3aKOHA B PA3BUTHH HAYKH

1.3 CtpoeHue BelecTBa. XuMudeckas CBs3b. BUbI XUMUYECKOH CBsI3H (KOBaJCHTHAS HEMOJSIPHAS U MOJIIpHAsi, HOHHAS, METAJUTMUECKas).
Nonbl: KaTHOHBI ¥ aHUOHBL. MexaHW3MBbl 00pa30BaHMs KOBAJIECHTHON XUMHYECKOU CBsI3U (0OOMEHHBIN U JJOHOPHO-AKIIETITOPHBIN ).
Bonopoanas cBs3b

14 BanentHocTb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCIICHUS

1.5 BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUS. 3AKOH MOCTOSHCTBA COCTABa BEIIECTBA. THITBI KPUCTAIUNINYECKHUX PEIIETOK.
3aBUCHUMOCTH CBOMCTBA BEILIECTB OT TUIA KpUCTaNIMUecKon pemieTku. [lonstue o qucnepcHsix cuctemax. ICTUHHBIE U KOJUIOUHBIE
pacTBOpbl. MaccoBas 0J1s1 BEIIECTBA B pacTBOPE

1.6 Knaccudukanus Heoprannueckux coeiuHeHnid. HoMeHkaTypa HeopraHu4eckix BEeUIeCTB




1.7 Xumnueckas peakius. Kinaccudukanus XuMU4eCKUX peakifii B HEOPraHMYECKOW M OpraHMYeCKOW XUMHUH. 3aKOH COXPAaHEHHUSI MacChl
BEIIECTB, 3aKOH COXPaHEHHsS U MPEBPALICHUS SHEPTUN TPU XUMHUECKUX PEaKIIHIX

1.8 CKopocThb peakiuy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

19 OOparumbie peakiui. XUMHYECKOe paBHOBecHe. DaKTOPHI, BIUSIONINE HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Ipuniun Jle [llatenbe

1.10 DnekTponauTrueckas auccoruanus. CuibHbIE U caa0dbie 37eKTpoinuThl. Cpea BOJHBIX PACTBOPOB BEIIECTB: KUCasl, HEHTpaabHas,
nienoyHasi. Peakiiuu MOHHOTO oOMeHa

1.11 OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH

2 Heopranunueckas Xxumust

2.1 Hewmertannsl. [Tonoxxenue HemeramuioB B [lepuoanueckoit cucreme xumuueckux 3nemeHToB .M. MenaeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMOB. ®HU3UYeCKHe CBONCTBA HEMETAUIOB. AJIJIOTPOIHS HEMETAIIOB (Ha IpUMEpe KUCIOpoaa, cepbl, pochopa u yriepoaa)

2.2 XVWMHUYECKUE CBOWCTBA BAKHEHIIINX HEMETAJIOB (TAJIOTCHOB, Cephl, a30Ta, Gocdopa, yriiepona U KPeMHHSI) U UX COCTMHEHUI (OKCHIOB,
KHUCTIOPOJICOIEPKAIIIUX KUCIIOT, BOAOPOIHBIX coeAMHEeHUH ). [[puMeHeHne BaKHEHIIINX HEMETAIIOB U UX COeIMHEHUN

2.3 Mertamnsl. [Tonoxxenue meramnoB B [lepuoanueckoit cucreme xumuueckux snemMeHToB .M. MenneneeBa. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000J0YeK aTOMOB MeTajuioB. O0mue ¢pusnueckue cBoiicTBa MeTamioB. CIuiaBbl METAIIIOB. DIEKTPOXUMUUECKHUM s
HaIpsKEHUN METaJIOB

2.4 XYMHUYECKUE CBOWCTBA BAKHEHIIINX METAUIOB (HATPUH, KaJIUW, KaIbIIMi, MATHUHA, ATFOMUHHM, IUHK, XPOM, Kelle30, MeJlb) U UX
coenuHeHuil. O0nMe crnocoObl noyyeHus: MeTayuioB. [IpuMeHenne MeTaioB B ObITY U TEXHUKE

2.5 ['eneTnyeckasi CBA3b HEOPraHUYECKUX BEIECTB, MPUHAAICKAIINX K PA3JIMUHBIM KjlaccaM

3 XUMHUS U )KU3HB

3.1 Ponp xumun B o0ecrieueHu KOJIOTHIECKOM, JHEPTETUYECKON U MUIIEBON O€30MacHOCTH, Pa3BUTUN MeIULIUHEL. [IoHATHE 0 HAyYHBIX
METO/1aX MO3HAHMS BEIIECTB M XUMHYECKUX PEaAKIIHi

3.2 [Ipencranenus: 00 0OMKUX HAYYHBIX MPUHIIUATIAX TTPOMBIIINICHHOTO MOTYYEHHUsI BAXKHEUIITNX BEIIECTB. YeI0BEK B MUpE BEIIECTB U
MaTepHaliOB: BaXKHEHIIINE CTPOUTENIbHbIE MaTEpUaIbl, KOHCTPYKIIMOHHBIE MaTepUaibl, KPACKH, CTEKJIO, KEpAMHKa, MaTEPHAIIbI 1JIs
3JIEKTPOHUKHU, HAHOMAaTEepUasbl, OPraHUYECKUE U MUHEPAJIbHbBIE YI0OpEHUS

3.3 XUMHUS U 30pOBBE UEIOBEKa: MpaBuia UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MTPEMapaToB, MpaBuiia 6e301MacHOT0 UCIIOIb30BaHUS PEenapaToB




OBITOBOM XMMHUM B IIOBCEIHEBHOM KU3HU

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATbBI
JIngHOCTHBIE pe3yNabTaThl OCBOCHHUS MpeaMeTa «XHUMHS» OTpaxkalroT CHOPMHUPOBAHHOCTH OIBITA IMO3HABATEIBHONW W MPAKTHYECCKOM
JEATETLHOCTH 00YJaIOIIUXCs M0 peaIu3alliy MPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIE B YACTH:
1) TpaxTaHCKOTO BOCITUTAHUS:
OCO3HAHUA 00YUYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHHS K 3aKOHY U MPABOMOPSIKY;
MIPEACTABICHUS O COMMATBHBIX HOPMaX M MPaBHIIaX MEKINIHOCTHBIX OTHOIIICHUH B KOJJICKTUBE;
TOTOBHOCTU K COBMECTHOW TBOPYECKOW NEATEIILHOCTU MPU CO3aHUM yUE€OHBIX MPOEKTOB, PEIICHUHM YYEOHBIX M MO3HABATENbHBIX 3ajad,
BBITIOJTHEHUU XUMHYECKHUX IKCIIEPHUMEHTOB;
CIIOCOOHOCTH MOHHMMAaTh M NPHUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMEHTHI JAPYTHX IPH aHAINU3E€ Pa3IMYHbIX BHUJIOB y4eOHOM
JeITCIBHOCTH;
2) MaTPHOTUICCKOTO BOCITUTAHHUS
[IEHHOCTHOTO OTHOIIICHUS K UCTOPUYECKOMY M HAyYHOMY HACJIENIO OTEUECTBEHHON XUMUU;
YBaKEHHS K IIPOIIECCY TBOPUYECTBA B 00JACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHUS XMMHUH, OCO3HAHMS TOTO, YTO JIOCTHIXKEHUS HAyKH
€CTh Pe3yJIbTaT JUTUTEIBHBIX HAOIIOCHHUA, KPOTIOTIUBBIX AKCIIEPUMEHTAIBHBIX IOUCKOB, TIOCTOSTHHOTO TPY/Ia YYEHBIX U TPAKTUKOB;
WHTEpeca U MO3HaBaTEJIbHBIX MOTHBOB B TMOJIYYECHUU U MOCIEAYIONIEM aHaln3e WH(pOpMalUKM O MEePeIOBbIX JOCTHKEHHUSIX COBPEMEHHOM
OTE€YECTBCHHOM XHUMUH;
3) IyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUSL:
HPaBCTBEHHOTO CO3HAHMSI, STUUECKOTO TIOBECHUS;
CIIOCOOHOCTH OIICHUBATh CHUTYallUH, CBS3aHHBIC ¢ XMMHUYCCKHMH SIBJICHUSIMHU, W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACHh Ha
MOpaTbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;
TOTOBHOCTH OIICHMBAaTh CBOE IOBEJCHUE M TIOCTYNKHA CBOMX TOBAPHUIICH C IMO3HMIIMA HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHUE
MOCJIEICTBUIN ATUX MOCTYIKOB;
4) hbopMupOBaHUS KYJIbTYPHI 3J0POBbSL:
MOHWMAHUS ITICHHOCTEH 3JI0pOBOTO W Oe30macHoro obpasa KXU3HH, HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY
(hU3UIECKOMY U TICUXMYECKOMY 37I0POBbIO;
coOmroieHus paBuil 6€30macHOTO 00paIleHus ¢ BEIIECTBAMHU B OBITY, TOBCEIHEBHOM JKM3HU U B TPYAOBOU JIEATEIHOCTH;
MMOHVMAHWS [IEHHOCTH MPABUJI WHIWBHIYAIBHOTO U KOJJIEKTUBHOTO OE30MACHOTO TOBEJACHUS B CHTYAIUSX, YTPOXKAMOIIUX 3A0POBBI0 U
JKU3HU JIO1eH;
OCO3HAHUS MOCJEACTBUN U HETIPUATHSI BPEIHBIX MTPUBBIYEK (YIIOTPEOJICHUS aTKOT OIS, HAPKOTHUKOB, KypeHHUs]);



5) TpyI0BOTO BOCIIUTAHUSI:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B Y4E€OHO-UCCIIEIOBATENILCKOM NeATETbHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUECKOU U JPYTUX BHUIAX
JIeSITCIIBHOCTH,

YCTaHOBKH HAa aKTUBHOE YYacTHE B PEIICHUH MIPAKTUUYECKHUX 3a7a4 COIMAIbHON HANPaBIEHHOCTH (B paMKaX CBOETO Kjlacca, IITKOJIbI);
WHTEpeca K MPaKTUYECKOMY HM3YUEHHIO MpodecCcuil pa3iiMvyHOro poja, B TOM YHUCJIE HAa OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUU IO
XAMHH;

YBaKEHUS K TPYY, JIOJISIM TPYla U pe3yjibTaTaM TPYJIOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIAMBHUIYAIBHOW TpaeKTOpUU oOpa3oBaHMs, Oyaymield mpodeccuu m peaau3airi COOCTBEHHBIX
KU3HEHHBIX JIAHOB C YU4ETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMUU, UHTEPECOB U MOTPEOHOCTEH 00IIECTBA;

6) 9KOJIOTUYECKOI'0 BOCITUTAHUS:

9KOJIOTUYECKH IIEJIECO00Pa3HOT0 OTHOIICHHS K IPUPOJIC, KaK UCTOYHHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAHUS TJIOOAIBHOTO XapaKTepa JKOJOTHYECKUX MPOoOJeM, BIMSIHUS SKOHOMHYECKHUX IPOIIECCOB HA COCTOSIHUE MPUPOIHON U
COLMAIIBHOM CPEJIbL;

0CO3HAHUS HEOOXOIUMOCTH HCITOIb30BaHUS JOCTHKCHUN XUMHH JIJIS PEIISHUS BOIPOCOB PAITMOHAIIBHOTO MPUPOAOIIOIB30BAHUS;
AKTUBHOTO HEMPUATHS JIEUCTBUH, MPUHOCAIINX BpPEI OKPYKAIOIICH MPUPOIHON Cpelie, YMEHHS IMPOTHO3UPOBATH HEOIArOnmpHUsATHHIE
9KOJIOTUYECKHE TIOCIIEICTBUS IPEANPUHUMAEMBIX IEUCTBUI U MPEIOTBPAIATh UX;

HaJIMYUsI PAa3BUTOTO SKOJIOTHYECKOTO MBIIIJICHUS, IKOJIOTHYECKOW KYJIbTYpPbI, ONbITA ACATEIBHOCTH AKOJOTMYECKOW HAINpaBICHHOCTH,
YMEHHSI PYKOBOJCTBOBATHCS MMM B ITO3HABATEIbHON, KOMMYHHUKATHBHON M COITMAIBHOM IMPAKTHKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO
MIPOTUBOCTOSITH UACOIOTHH XeMOo(hoOuu;

7) IEHHOCTH HayYHOTO TIO3HAHMUSI:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOM MIPAKTHUKU;
MMOHUMAaHMs CIeUPUKA XMMHH KaK HAayKd, OCO3HaHUSA €€ poiau B (GOPMHUPOBAHUHU PAMMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3JaHHH
IIETIOCTHOTO MPEJCTABICHHS 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOIbI U YEJIOBEKA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHnn MpoOIeM COXpaHEeHUS TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHH JIJISi COBPEMEHHOHN ITUBUIIN3AIINN: B €€ TYMaHUCTHYECKOW HAIPaBJICHHOCTU U BaKHOUM POJIH B
CO3JJaHUM HOBOW 0a3bl MaTePUAIBHOW KYJBTYPHI, PEHIEHUU TI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
OSHEPTreTHUYECKOM, MUIEBOM W HKOJOTUYECKOW OE30MacCHOCTH, B PA3BUTHH MEAMIIMHBI, OOCCTICYCHUH YCIOBUU YCHEIIHOTO TpyAa H
HKOJIOTHYECKH KOM(OPTHOM KU3HH KAKJIOTO YJeHa O0IIeCTBa,

€CTECTBEHHO-HAYYHON T'PaMOTHOCTHU: MOHUMAHUS CYITHOCTH METOJOB MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIIOJIb30BaTh TMOJIy4yaeMble 3HAHUS ISl aHalu3a W OOBSCHEHMs SBJICHUN OKPYXKAIOIIEr0o MHUpa M MPOUCXOAANIUX B HEM H3MECHCHUH,
yMEHHUsI AeslaTb 0OOCHOBAHHbBIEC 3aKIIIOUEHHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCSA JAHHBIX C IEJIbI0 MOJIYYEHHUSI JOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEILHO MCIOJb30BaTh XUMUYECKHE 3HAHUS I PEIICHUs TPoOJIeM B peabHbIX )KU3HEHHBIX CUTYaIMsIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENIbCKON JIESITEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HCTIPCPBIBHOMY 06pa30BaH1/1}0 nu CaMOO6p330BaHI/IIO, K aKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAaHUU MO0 XUMHUU B
COOTBCTCTBHH C XKU3HCHHBIMU HOTpe6HOCT$IMI/I;

MHTEpeca K 0COOCHHOCTSIM TPy/a B pa3IUYHbBIX cepax npodhecCHuOHAIBHON AeSITeTbHOCTH.
METANPEIAMETHBIE PE3YJIbTATbHI

MertanpenMeTHble pe3yJabTaThl OTPaXKarOT OBJIAJICHUE YHUBEPCAJIbHBIMU YYCOHBIMU ITO3HABATCIBHBIMH, KOMMYHHKATHBHBIMH H
PETYISATUBHBIMU JICHCTBUSMHU.

OBnasieHre YHUBEPCAIBHBIMU Y4€OHBIMU TTO3HABATEIHHBIMA JCHCTBUSMU:

1) 6a30BbIC TOTHYECKHUE ACHCTBUS:

CaMOCTOSTEIBHO (POPMYITUPOBATh U aKTyaJTU3UPOBATh MPOOJIEMY, BCECTOPOHHE € paccMaTpUBaTh;

OTPEACIATh TENN JEATEeIBLHOCTH, 3a/JaBas MapaMeTpbl W KPUTEPHUH UX JOCTHIKCHHS, COOTHOCHTH pPE3YyJbTaThl JEATCILHOCTH C
MTOCTABJICHHBIMHU TICIISIMH;

UCTIOJIh30BaTh MPH OCBOCHUHU 3HAHUH MPUEMBI JIOTHYECKOTO MBIIIJICHHUS — BBIICISITh XapaKTePHbBIC MPU3HAKY TTOHATHN U YCTAaHABIMBATh UX
B3aMMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIONIUE MMOHATHS TSI OOBICHEHHS OTACIBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHH VIS KIAaCCU(PUKAIINY BEIIESCTB U XUMHUECKHUX PEAKITHI;

YCTaHABJIMBATH MPUINHHO-CJICACTBCHHBIC CBSA3H MEKY H3y4aeMbIMH SIBJICHHUSIMH;

CTPOUTH JIOTHYECKHE pacCYyXJACHHs (MHIYKTUBHBIC, ACNYKTHBHBIC, MO AaHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M TPOTHUBOPEYUS B
paccMaTpUBaEMBbIX SIBICHHSX, (DOPMYITHPOBATH BBIBOJIBI M 3aKITFOUCHUS;

MPUMCHATh B TIPOIECCE ITO3HAHUS, WCIIOIb3yeMble B XUMHUU CHMBOJHYECKHE (3HAKOBBIC) MOJEIH, NMPeoOpa3oBbIBATH MOJICIBHBIC
MPEJICTABIICHUS — XMMHUYECKHI 3HaK (CHMMBOJI) dJE€MEHTa, XUMHUYecKas (GopMmylia, ypaBHEHHE XUMHUUYECKOW peaKIuu — NpPHU PEIIeHUU
y4eOHBIX MMO3HABATENBHBIX M MPAKTHYECKUX 3a/lay, MPUMEHSTh Ha3BaHHBIE MOJEIbHBIC TPEICTABICHUS IJI BBISIBJICHHUS XapaKTEPHBIX
MPU3HAKOB N3YYaeMbIX BEIICCTB M XUMUYCCKUX PEAKIIHM.

2) 0a30BBIC UCCIIEIOBATENLCKUE ACHCTBUS:

BIIICTh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHUECKHUX PEAKIUH;

dbopMynHpoBaTh MEIW W 3aJaud HMCCIICOBAHUS, HMCIIOIH30BAaTh TOCTABJICHHBIE W CAaMOCTOSTSIBHO CHOPMYIMPOBAHHBIC BOIPOCHI B
KauyeCTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI 11 (JOPMUPOBAHHMS TUITOTE3BI 110 TIPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CY)KJICHU;
BIIQJICTh HABBIKAMH CaMOCTOSITEIPHOTO IJIAHUPOBAHUS M TPOBEACHHUS YYEHUYECKUX DSKCICPUMEHTOB, COBEPIIECHCTBOBATH YMCHHSI
HAOJIFIO/IaTh 32 XOJIOM IPOIIECcca, CAMOCTOSTEIHHO MPOTHO3UPOBATH €r0 Pe3yabTaT, OPMYIUPOBATH OOOOIICHHS U BBIBOJBI OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3yJbTATOB UCCIICIOBAHUS, COCTABIISATE 000OCHOBAHHBIN OTUYET O MPOJICITAHHON paboTe;

MPUOOPETaTh ONBIT YYCHUYSCKOH MCCIICIOBATCIIbCKOW W TMPOCKTHOW JCATCIIBHOCTH, TPOSBIATH CIOCOOHOCTH M TOTOBHOCTh K
CaMOCTOSITEIPHOMY TIOUCKY METOJIOB PEIICHUS MTPAKTUISCKUX 3a/1a4, TIPUMEHECHUIO PA3INIHBIX METOJIOB ITO3HAHMSI.

3) pabota ¢ napopmManmei:



OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX WH(GOpMAIMK (HAYYHO-TIONYJSpHAs JUTEpaTypa XUMHYECKOTO COJNEp)KaHUS, CIPaBOYHBIC
nocobusi, pecypcbl MHTEpHETa), aHAIM3UPOBATh WH(OOPMAIMIO PA3TMYHBIX BHIOB U (OPM MPEACTABIICHUS, KPUTUICCKU OIICHUBATH €&
JOCTOBEPHOCTH M HEIIPOTUBOPEYHBOCTH;

dbopMyTHpOBaTH 3amMpPOCHl U MPHUMEHSATH PA3JIMYHBIE METOABl MPH IMOMCKE M OTOOpe HH(pOpPMANWU, HEOOXOMMMOM ISl BBITOJHEHUS
y4eOHBIX 33]1a4 OMPEICIEHHOTO TUTIA;

MPUOOPETATH OMBIT UCTIOIBE30BAHMS HHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHUN U PAa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMPATh ONTUMANBHYIO (OpMY MpeacTaBicHUs WHGOpMAIUHU (CXEMbl, TpaQUKH, TUarpamMMmbl, TaOIHIBI, PUCYHKUA U
Apyrue);

WCIIOJIb30BaTh HAYYHBIN SA3BIK B KQUECTBE CPEJICTBA MPHU pabOTe ¢ XUMHUUECKON MH(DOpMAIHEii: MPUMEHATh MEKITPEAMETHBIE ((PU3HUeCKHe
¥ MaTeMaTHU4eCKHe) 3HAKU ¥ CUMBOJIBI, (POpMYyIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCTIOJIh30BaTh U NPe0o0pa30BbIBATH 3HAKOBO-CUMBOJINYECKHE CPEIICTBA HATJISTHOCTH.

OBnajsieHre YHUBEPCATBHBIMU KOMMYHUKATUBHBIMHY JICHCTBUSMH:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOH TEeMbl B XOJ€ JHAIOTa W/WIM JUCKYCCHH, BBICKA3bIBATh HJICH, (POPMYIUPOBATH CBOU
MPEUIOKCHUSI OTHOCHTEIHHO BBITOJIHEHUS TPEIOKEHHON 3a]1auu;

BBICTYIATh C MPE3CHTAIIUCH PE3yIbTAaTOB MMO3HABATEIBLHON JACSITEILHOCTH, MMOJIYICHHBIX CAMOCTOSTEIIBHO HITH COBMECTHO CO CBEPCTHUKAMHU
MIPY BBIMOJTHCHUM XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO MCCIICAOBAHUIO CBOWCTB M3ydaeMbIX BEIICCTB, pean3alluu
y4e0HOTO TpoeKTa W (OPMYIHUPOBATH BHIBOJABI MO pPE3ylbTaTaM MPOBENEHHBIX HCCIEAOBAHUI MyTEM COTJIACOBAHHS TMO3UIUNA B XOJE
o0cyXxaeHUs 1 0OMEHa MHEHUSIMHU.

OBnajicHUE YHUBEPCATBHBIMU PETYJISATHUBHBIMU JICHCTBHUSMMU:

CaMOCTOSITEIIPHO TUTAHUPOBATh M OCYIIECTBIISATH CBOKO IMO3HABATEIBHYIO JCSITCIIBHOCTD, ONpeaeiss e€ ey U 3a7add, KOHTPOJIUPOBATh U
M0 Mepe HEOOXOJUMOCTH KOPPEKTHUPOBAThH MpeAaraeéMbplii aifOPUTM JCUCTBHI MPHU BBIMOTHEHUH YY€OHBIX U MCCIEIOBATEIICKUX 3ajad,
BbIOMpaTh Hanbosee 3pPEeKTUBHBIN CIOCOO UX PELICHUS C YYETOM MOJYUCHHsI HOBBIX 3HAHUI O BEHIECTBAX U XMMUYECKUX PEaKIUsX;
OCYIIECTBJIATh CAMOKOHTPOJIb CBOCH JICATEIIPHOCTH HAa OCHOBE CAaMOAHAJIN3a U CAMOOIICHKH.

INPEIMETHBIE PE3YJIBTATHI
10 KUIACC
IIpoBepsiemble TPeOGOBaHUA K pPe3yJbTaTaM OCBOCHHMS OCHOBHOI
oOpa3zoBaTtesbHOI nporpamMmmsbl (10 kiacc)

Kon [TpoBepsieMble peAMETHBIE Pe3yJIbTaThl OCBOCHUSI OCHOBHOI 00pa30oBaTeIbHOM MPOrpaMMBbl CPEIHEr0 00IIero
IIpoBepsAeMOro | oOpa3oBaHus

pe3yibTara

1 Teopernueckre OCHOBBI OPraHMYECKONW XUMUHU
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ChopMupoBaHHOCTH MPEICTABICHUH 0 XUMHUYECKON COCTABIISIONICH €CTEeCTBEHHOHAYYHON KapTUHBI MUPa, POJIM XUMUU B
NIO3HAHUY SIBJIIEHUH TPUPOJIBI, B (POPMUPOBAHUH MBILUIEHUS U KYJIBTYpbI JIMYHOCTH, €€ (PYHKIIMOHAIBHOM IPaMOTHOCTH,
HE0OXOIUMOM JUIsl pEIIEHUs TPAKTUUECKUX 3aad U 3KOJIOTHYECKU OOOCHOBAHHOI'O OTHOILLIEHUS K CBOEMY 370POBbIO U
MIPUPOAHON cperie

1.2

Bnanenue cuctemMoil XMMHUYECKUX 3HAHUI, KOTOpasi BKIIFOYAET: OCHOBOIIOJIAraloNIfe MOHATHS (MOJIEKYIa, BaJICHTHOCTb,
AIIEKTPOOTPHILIATEIILHOCTD, CTEIICHb OKUCIICHHSI, XUMUYECKask CBS3b, MOJIb, MOJISIpHASI Macca, MOJIAPHBIN 00beM,
YIJIEPOAHBIN CKeNeT, GyHKIMOHATbHAS TPYIINa, paIlKal, H30MEPHsl, ©30MEPbI, TOMOJIOTHYECKUHA Psijl, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA- U a30TCOACpKAIIIE COCTUHEHUS, ONOIOTHYECKN aKTHBHbIE BEIIECTBA (YTIICBOIbI, JKUPHI,
OenKu), MOHOMED, TOJTUMEDP, CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYIISIPHBIE COEAMHEHUS ); TCOPUH U 3aKOHBI (Teopus
XUMHUYECKOI'0 CTPOEHUS opranndeckux seuects A.M. byrneposa), 3akOHOMEPHOCTH, CUMBOJIUYECKUH SI3bIK XUMUH,
dakTosornuecKkre CBEACHHs O CBOMCTBAX, COCTABE, MOJIYYSHUU U 0€3011aCHOM HCIIOJIb30BAHUU BasKHEHIIINX
HEOPraHMYECKUX U OPTaHMUYECKUX BEIIECTB B OBITY U MPAKTUIECKOH NEATETHLHOCTH YeTIOBEKa

1.3

C(i)OpMI/IpOBaHHOCTI) YMGHI/Iﬁ BBIABJIATH XapaKTCPHBIC IPU3HAKU HOHHTI/If/'I, YCTaHaBJIMBATh UX B3aUMOCBA3b, UCII0JIL30BATh
COOTBCTCTBYIOIIHEC IMOHATHSA IIPU OIMMCAHUHN COCTABA, CTPOCHUS U npeBpameHI/Iﬁ OpraHu4YC€CKHX CoeI[I/IHCHI/Iﬁ

14

c(hOpMUPOBAHHOCTh YMEHUH HCIOIH30BATh XUMUUECKYIO CHMBOJIMKY IS COCTABIICHUSI MOJIEKYIISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOH, COKpaIIeHHON) (hOPMYIT OPraHUYECKUX BEIIECTB M YPABHEHHI XUMUUYECKUX PEAKIIMMA, U3TOTAaBIUBAThH
MOJIEJIA MOJIEKYJI OPraHUUYECKUX BEIIECTB JIJISl MILUTFOCTPALIMHN UX XUMUYECKOTO U TPOCTPAHCTBEHHOIO CTPOCHHUS

1.5

CdopMupoBaHHOCTh YMEHUH yCTaHABIUBATh MPUHAJIEKHOCTh N3YYEHHBIX OPraHMYECKUX BEIIECTB M0 UX COCTaBy U
CTPOEHUIO K OIpeJIelIEeHHOMY Kilaccy (Ipyme) coeinHeHUH (YriaeBoJopo/Ibl, KUCIOPO/ U a30TCOAepKaIe COSJUHEHN,
BBICOKOMOJIEKYJISIPHBIE CO€IMHEHHUS), 1aBaTh UM Ha3BaHUs o cucremaTndeckoit HomeHkiatype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUSI ONPEEISTh BUJIbI XUMUUECKON CBSA3H B OPraHUYECKUX COCTUHEHUX (OJMHAPHbIE U
KpaTHbIE)

1.6

C(bOpMI/IpOBaHHOCTL YMCHHUA ITPUMCHATD: IMOJIOKCHUA TCOPUH CTPOCHUA OPTaHUYCCKUX BCIICCTB AM. ByTJ'Iep()Ba JJIs
00BACHEHMS 3aBUCHMOCTH CBOMCTB BCIIECTB OT UX COCTaBa U CTPOCHU; 3aKOH COXPAHCHUSA MAaCChI BCIICCTB

VYrnesopopoasl. Kuciopoconep:kalye u a30Tcoiepskalire opraHn4eckie coelMHeHus. BbIcOkoMoeKysipHbIe
COCIMHEHUS

2.1

CdopMupoBaHHOCTH YMEHHIA TPUBOIUTH TPUBUATHHBIC HA3BAHUS OTJIEIBHBIX OPTaHUYECKHUX BEIIECTB (ITHIICH, MPOIHIICH,
aleTUIIECH, TUJICHTJIMKOJIb, TTULEPUH, GeHOT, PopManbIeru, aleTalbAeria, MypaBbUHas KUCI0Ta, YKCYCHas KUCIIOTa,
OJIEMHOBAs KUCJIOTA, CTEAPUHOBAsI KUCIIOTa, TII0K03a, (PPYKTO3a, Kpaxmal, eJUTI0JI03a, TIUIIIH)
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2.2

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NUYECKUE U XUMUIECKIE CBOMCTBA THITHYHBIX
IPEJICTaBUTEIICH Pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIeCTB (METaH, 3TaH, TUJICH, IPOIWIICH, alleTHiIeH, OyTraaueH-1,3,
MeTIIOyTaaueH- 1,3, 6eH3011, METaHOJI, ITAHOJ, STHIICHTJIUKOb, TIULIEPUH, (DEHOJI, alleTallbICTH ], MypaBbHHAS U
YKCYCHasl KMCIIOTBI, IITFOK033a, KpaxMaJl, IEJUTI0J103a, aAMUHOYKCYCHAs! KUCIIOTA)

2.3

C(bOpMI/IpOBaHHOCTB YMEHUA UWIITIOCTPHUPOBATE I'CHECTUYCCKYIO CBA3b MEXKAY TUIIMYHBIMU IMIPCACTABUTCIIAMHA Pa3JIMUYHBIX
KJIaCCOB OPraHUYCCKUX BCUICCTB YPAaBHCHUSAMU COOTBCTCTBYIOIINX XUMUUICCKHUX peaKL[I/Iﬁ C UCITIOJIb30BaAaHHUECM

CTPYKTYPHBIX (hopMy1

2.4

CdopMUpOBaHHOCTH YMEHHSI XapaKTEPU30BaTh UICTOYHHUKH YIIIEBOJOPOIHOTO ChIPbs (He()Th, IPUPOIHBIIA ra3, Yroib),
CHOCOOBI UX NEPEePadOTKU U MPAKTHUECKOE MTPUMEHEHHE IPOTYKTOB NIepepadOTKU

XUMHS U KU3Hb. PacuyeThbl

CdopmMupoBaHHOCTH YMEHHI BIAJAETh CUCTEMO 3HAaHUN 00 OCHOBHBIX METOJ]aX HAyYHOTO MMO3HAHUS, UCTIOJIb3YEMbIX B
XUMUU TIPU U3YYCHHUH BEIIECTB M XUMHUYECKUX SIBJICHUH (HaO0/IeHre, U3MEpEHUe, YKCIIEPUMEHT, MOCIIUPOBAHNE),
HCIIOJIb30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JUISl IPUHATHS PELLIECHUN B KOHKPETHBIX KU3HEHHBIX CUTyalUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX TPUMECHEHUEM

3.2

CdopmupoBaHHOCTH YMEHMI COOIIOATh MpaBUIla MOJIb30BAHUS XUMHUYECKON MOCY10i 1 1a00paTOpHBIM 000pYyI0BaHUEM,
a TakKe MpaBuJia OOpaIleHus C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMU MO BBHIMOJIHEHUIO JTAOOPAaTOPHBIX
XUMHUYECKHX OIBITOB

3.3

CdopmMupoBaHHOCTb YMEHUH MIJIAHUPOBATh U BBIOIHATh XUMUUYECKUN IKCIIEPUMEHT (TIpeBpallleHusl OpraHMYeCcKuX
BEILECTB [IPU HAIPEBAHUH, [1I0Jy4YEHUE ITUIICHA U U3YUYEHHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKI[UU OPraHUYECKUX BELIECTB,
JieHaTypauys OeNKOB IPU HarpeBaHHUU, LIBETHbIE PeaKuu OEIKOB) B COOTBETCTBUHU C MPaBUIIaAMHU TEXHUKU O€30I1aCHOCTH
npu 0OpAIIeHNH C BELIECTBAMH U J1a00OpaTOPHBIM 000pYyI0BaHNEM; IPEICTABIATH PE3YIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTA B (DOpMe 3amucH ypaBHEHUN COOTBETCTBYIONIMX peakUui U (OpMYyIUPOBaTH BBIBOIBI HA OCHOBE 3THX
pe3ynbTaToOB

3.4

ChopMupoBaHHOCTh YMEHUN MPOBOAUTH BBEIYUCIICHUS 110 XUMHUUYECKUM YpAaBHEHHSIM (Macchl, 00beMa, KOJTMYECTBa
MCXOJIHOTO BEUIeCTBa WU MPOAYKTa PEAKIIMU 110 U3BECTHBIM Macce, 00beMy, KOJTHMUECTBY OJHOIO U3 UCXOTHBIX BEIIECTB
WY TIPOJTYKTOB PEAKIIUH)

3.5

ChopMupoBaHHOCTh YMEHUN KPUTUUECKH aHATTU3UPOBATh XMMUYECKYIO HH(OPMAIIHIO, TOTYIaeMYI0 U3 pa3HbIX
HMCTOYHHMKOB (Cpe/icTBa MaccoBor nH(popmaruu, ceth THTEpHET U npyrue)

3.6

CdopMHUpOBaHHOCTH YMEHHUH COOIIOATh MTpaBUIa SKOJIOTHYECKH 11EIeCO00pa3HOTO TOBEACHUS B OBITY M TPYIOBOM
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JIEATEILHOCTH B LEJISIX COXPAHEHHUsI CBOETO 30POBbs U OKPYKAIOLIEH IPUPOAHOU Cpeibl, 0CO3HABATH OIIACHOCTh
BO3/JCICTBUS HA JKUBBIC OPraHU3MBbI OIIPEIEICHHBIX OPraHUYEeCKUX BELIECTB, TOHUMas cMbIci nokazarens [1/IK
(IpenebHO TOTTYCTUMON KOHIIEHTPAIUH ), TIOSICHATH Ha MPUMEpax Croco0bl yMEHBIIEHUS U IPEJOTBPALICHUS UX
BPEIHOTO BO3ICHCTBYS HA OPraHU3M 4€JI0BEKa

IIpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenbHON nTporpammsl (11 kimacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMbie MPEAMETHBIC PE3YIIbTaThl OCBOCHHSI OCHOBHON 00pa30BaTEeILHOM MPOTPAMMEBI CPEAHETO 0OIIEro
00pa3zoBaHMs

1

TeopeTnueckne OCHOBbI XUMHUHU

11

Bnanenue cucteMoil XMMHUYECKUX 3HAHWUN, KOTOPAast BKIIOYAET: OCHOBOIIOIATAFOIINE MOHATHS (XUMUYECKHUM DJIEMEHT,
aToM, 3JICKTPOHHAs 000JI04Ka aTOMa, S-, P-, 0-3JIeKTPOHHBIC OpOUTAIM ATOMOB, HOH, MOJICKYJIa, BAJICHTHOCTD,
3JICKTPOOTPHUIIATEIFHOCTD, CTEIICHh OKMCIICHHSI, XHMHUYECKAasl CBSI3b, MOJIb, MOJIIPHAsI Macca, MOJISPHBINA 00beM,
KpUCTAJUTHYECKas PelieTKa, TUIThl XUMHUYECKUX peaKIuil (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC, K30~ U
SHIOTEPMUYECKUE, PEAKIIUY HOHHOTO OOMEHA), PACTBOD, ANEKTPOIUTHI, HEANEKTPOIUTHI, HNEKTPOIUTUYECKAS
JTUCCOITUAITNS, OKUCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON PEaKIIUU, XUMUYECKOE PABHOBECHE); TEOPHH U
3aKOHBI (TEOPHsI IEKTPONIUTHUECKON nucconumanuu, [leprnoanuecknii 3akon .M. MeneneeBa, 3aKOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHH, (PAKTOJIOTHIECKUE CBEJIEHUS O CBOMCTBAX, COCTaBe,
MOJTy4YeHUHU ¥ 0€30MaCHOM MCIOJIB30BaHNN BAKHEUIIINX HEOPTaHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKOU
JIeITEIIbHOCTH YeI0OBEKa

1.2

CdopmMupoBaHHOCTH YMEHU BBISBIIATH XapaKTepHbIE MPU3HAKU U B3AUMOCBSI3b U3YyUEHHBIX MMOHATUHN, IPUMEHSATh
COOTBETCTBYIOIINE IIOHATHS IIPU OIIMCAHUU CTPOCHUS U CBOMCTB HEOPraHMYECKUX BEIIECTB U UX MIPEBPALLCHUI;
BBISIBJIATh B3aMMOCBSI3b XUMUYECKHUX 3HAHUN C MMOHATUSAMM U MPEACTABICHUSAMHU JPYTHX €CTECTBEHHOHAYYHBIX
IIPEAMETOB

13

Brnaynenue oCHOBHBIMU METO/IaMU HayYHOT'O MTO3HAHHUS BEIIECTB U XMMHUYECKHX sIBIEHUH (HaOIr0/1eHue, N3MEpeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE)

14

CdopMupoBaHHOCTH YMEHUI OMPEENATh BaJICHTHOCTh U CTENIEHb OKUCIECHUS! XUMUYECKUX AIEMEHTOB B COSIMHEHMSIX
Pa3IMYHOTO COCTaBa, BUJ XUMUUYECKON CBSI3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasl, BOJOPOHAsS) B COCIUHEHUSIX,
THUI KPUCTAJUTMUECKOMN pelIeTKH KOHKPETHOTO BEIIeCTBa (aTOMHas!, MOJIEKYJIsipHasi, HIOHHAs!, MEeTalIndecKas)
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15 CdopMUpOBaHHOCTH YMEHHI OMPEEIIATh XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTaHMUYECKUX COSTMHECHUN

1.6 CdopMupoBaHHOCTH YMEHHSI KJIACCU(DUIIMPOBATH XUMHUECKHUE PEAKITUH 110 PA3IHIHBIM IPU3HAKAM (YUCITY H COCTABY
pearupyromux BelecTB, TEII0BOMY 3(pPeKTy peakiuu, U3MEHEHHIO CTeTIeHEH OKUCIIEHUS JIEMEHTOB, 00paTUMOCTH
peaKkiny, YIaCTHIO KaTalnu3aTopa)

1.7 CdopMUpOBaHHOCTH YMEHHI COCTABIIATH YPAaBHEHUS PEAKIIMIA Pa3IMYHbBIX THUIIOB, IOJHBIC U COKPAIICHHBIC YPAaBHEHUS
peaxkiuii HOHHOTO OOMEHa, YYUThIBasl YCIOBUS, IPU KOTOPBIX 3TH PEaKIUU UIIYT 0 KOHIA

1.8 CdopMUpoOBaHHOCTH YMEHHIA TPOBOIUTH PEAKIINH, IIOATBEPKAAFOIINE KAYSCTBEHHBI COCTAB PA3IMUHBIX
HEOPraHWYECKHUX BEILECTB, PACIIO3HABATH OIBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX pacTBOpax
HEOPTraHWYECKUX BEIECTB

1.9 CdopMUpOBaHHOCTH YMEHHI PACKPHIBATH CYITHOCTh OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TTOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOT0 0ajaHca ITUX peakuit

1.10 CdopMUpoBaHHOCTH YMEHHH O0BACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOHN peakluy OT pa3inyHbIX (PaKTOPOB

1.11 CdopMupoBaHHOCTH YMEHHI OOBACHATH XapaKTep CMEIICHHS] XUMUYECKOTO PAaBHOBECHSI B 3aBUCUMOCTH OT BHEILITHETO
BozaeiicTBus (npuHuun Jle [latense)

2 OO0m1as 1 HeOpraHU4ecKas XUMUs

2.1 CdopmupoBaHHOCTH YMEHHH packpbiBaTh cMbIci [lepuonnyeckoro 3akona /[.J1. MenaeneeBa u 1eMOHCTpUPOBATDH €r0
CUCTEMATU3UPYIOIIYIO, O0BSICHUTENBHYIO i IPOTHOCTUYECKYIO (DYHKITHH

2.2 CdopMupoBaHHOCTHh YMEHHI XapaKTepU30BaTh IIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKUX dJIEMEHTOB 1 - 4
nepuo o [leproanyeckoit cucteMbl XuMudeckux sneMenToB J[ .M. MeneneeBa, ucmons3ys moustus "s-, p-, d-
DIIEKTPOHHBIE opOuTanu", "sHepreTHdeckue ypoBHU", 00BICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB M MX COEAMHEHUH 1O Nepruoaam u rpymnmnam [leproandeckoil cuCTeMbl XUMUYECKHX AieMeHToB J[. M.
Menpeneena

2.3 ChopMHUpOBaHHOCTH YMEHHUI XapaKTepHU30BaTh (OMUCHIBATH) OOIHME XMMHUYECKUE CBOMCTBA HEOPTaHUYECKHUX BEIIECTB
Pa3IMYHBIX KJIACCOB, NOJATBEPKIAATh CYIIECTBOBAHNE T'€HETUYECKON CBA3U MEXIY HEOPTraHUUECKUMU BEUIECTBAMU C
MIOMOILIBIO YPABHEHHI COOTBETCTBYIOIMX XUMUUECKUX PEAKIINI

24 CdopmMupoBaHHOCTh YMEHHH YCTaHABIUBATh MPUHA/ICKHOCTh HEOPTraHMUECKUX BEIIECTB MO UX COCTaBY K

OnpelIeJIEHHOMY Kilaccy (Tpymrne) coequHEeHU (IIPOCThIE BEIIECTBA - METAJLIBI U HEMETAJLJIbl, OKCUJIbI, OCHOBAHUS,
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KUCJIOTHI, aM()OTEpPHBIE THAPOKCUIBI, COJIN)

2.5

CdopMupoBaHHOCTH YMEHHIA UCIIOE30BATh XUMUYECKYIO CHMBOJIUKY ISl COCTaBJICHHS (POPMYIT BEIIECTB U ypaBHEHUI
XUMUYECKHUX peakiuid, cucreMatnyeckyro HomeHknarypy (IUPAC) u TpuBnaibHbIe Ha3BaHUS OTACIBHBIX
HEOPraHWYECKHUX BEIIECTB (yrapHbIil ra3, yrieKUcibli ra3, aMMHUaK, raieHasl U3BeCTh, HeraleHas U3BeCTh, TUTHEBAS
coJla, MUPUT U IPYTue)

2.6

CdopMupoBaHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBATH) O0IINE XMMUYECKHE CBOMCTBA HEOPTraHMYECKHUX BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETUUECKON CBSI3U MEXY HEOPTraHUUYECKUMU BEIIECTBAMU C
MOMOIIbIO YPaBHEHUI COOTBETCTBYIOUINX XUMHUUECKUX PEaKIIHii

2.7

ChopMupoBaHHOCTh YMEHUH TIIAHUPOBATH M BBHITIOIHATH XUMUYECKUN IKCIIEPUMEHT (Pa3iiosKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUHU KaTaJIn3aTopa, OMpeIeieHne CPeIbl pACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIHLHOTO
MHAMKATOPa, BIUSHUE PAa3INYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOUN pEaKkIuu, peakliui HOHHOTO OOMeHa,
Ka4eCTBEHHBIE PEaKINK Ha Cylb(daT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI, PEIICHHE
AKCTIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM "Metasl" n "HemeTamibl") B COOTBETCTBUU € IIPaBUIAMHU TEXHUKH
0€301acCHOCTH ITpH OOPALICHNUH C BEUIECTBAMH U J1a00PaTOPHBIM 000pYI0BAHNEM; TIPEICTABIIATH PE3YJIbTAThI
XMMHUYECKOI'0 KCIIEpUMEHTa B (hopMe 3amcy ypaBHEHUH COOTBETCTBYIOIIUX PEaKIUi U (GOpMyIupoBaTh BHIBO/IBI Ha
OCHOBE 3THUX PE3YyJIbTATOB

2.8

ChopMupoBaHHOCTh YMEHUI COOJIOATh MIPAaBUiIa MOJIB30BaHU XUMUYECKOH MOCY10i U 1a00paTOpHBIM
000py/i0BaHUEM, a TaK)Ke IIPaBUJIa OOPAILEHUS C BEILIECTBAMHU B COOTBETCTBUH C MHCTPYKIHUSMU IO BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKHUX OIBITOB

2.9

ChopMupoBaHHOCTh YMEHUI XapaKTEPU30BATh XUMHUUECKUE MPOLIECCHI, JISKAIINE B OCHOBE IPOMBIIIIICHHOTO
MOJTyYEHUSI CEPHOI KUCIIOTHI, aMMHaKa, a TakkKe COPMUPOBAHHOCTD MPEACTABICHUI 00 O0IIKMX HAYUYHBIX MPUHIUIIAX
¥ 3KOJIOTMYECKHX MpolieMax XMMUYECKOTO IIPOU3BO/ICTBA

XUMHS U KU3Hb. PacueThl

ChopMupoBaHHOCTH MPEICTABICHUH 0 XUMUUYECKON COCTABIISAIONIEH €CTEeCTBEHHOHAYYHOM KapTHHBI MUPA, POJIK XUMUHU
B [TO3HAHUHU SIBJICHUN TPUPOJIBL, B ((OPMUPOBAHUU MBIIIJIEHUS U KYJIbTYPbI IUMYHOCTH, €€ (PYHKIIMOHAIbHOMN
IPaMOTHOCTH, HEOOXOAUMOM ISl PEeLIeHUs IPAKTUUYECKUX 3a/1a4 U 3KOJOrMYeCKH 000CHOBAaHHOI'O OTHOIICHUS K
CBOEMY 37J0POBBIO M IPUPOTHOM Cpesie

3.2

CdopMupoBaHHOCTh YMEHHM KPUTHUECKH aHATU3UPOBATH XUMHUECKYI0 HH(POPMAIUIO, TIOTYy4aeMyI0 U3 pa3HbIX
MCTOYHHUKOB (Cpe/ICTBA MACCOBOM KOMMYHUKAIUH, CETh IHTEpHET U ipyrue)
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3.3 ChopMupoBaHHOCTH YMEHUH COOMIOAATH IPAaBUiIa HKOJIOTHYECKH 11eTIECO00Pa3HOT0 MOBEACHUS B OBITY U TPYI0BOM
JIeATEIIFHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBBsI U OKPY)KAIOIIEH TPUPOIHON CPe/IbI

3.4 Oco3HaBaTh ONTACHOCTH BO3JIEHCTBUS Ha JKUBBIC OPraHU3MBI OIIPENIECIICHHBIX BEIECTB, [IOHUMAsi CMBICII [TOKA3aTeNs]
[TAK, moscHATh Ha IpUMepax crocoObl YMEHBIICHUS U MPEIOTBPAILEHHUS UX BPEAHOTO BO3CHCTBUS HA OPTaHU3M
YeJI0BEKa

3.5 CdopMupoBaHHOCTh YMEHUI POBOAUTE BBIYMCICHUS C MCIIOJIb30BAaHHEM HOHATHUS "MaccoBasi 10Jis BEIIECTBA B

pacTBope", 00BEMHBIX OTHOIICHUI ra30B MPU XUMUYECKUX PEAKIUAX, MACChI BEIlIECTBA WJIK 00beMa ra3oB 1o
M3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE WM 00bEMY OJHOIO U3 YUYAaCTBYIOUINX B PEAKI[UH BEIIECTB, TEILNIOBOTO
a¢dekTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MACChI BEIIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTHH

AEATEJBHOCTD YYUTEJIA C YYETOM ITPOI'PAMMbI BOCIITMTAHUA

BocnurarenpHblld MOTEHIHA YPOKA OPEANONAraeT CAEAYIOICE

® YCTaHOBIJICHHE JOBEPUTEIbHBIX OTHOIICHWA MEXAY YUWUTEIEM M €ro YYCHHKAMH, CIIOCOOCTBYIOIIMX MO3UTHBHOMY
BOCITPHUSTHIO YYAIIUMHUCS TPEOOBAHUH U MPOCKO YUUTENS;

® MPUBJICUCHUIO UX BHUMAHUS K 00CYk/1aeMOl Ha ypoke HH(GOpMalluK, aKTUBU3ALMU UX [TO3HABATEIBHOMN 1€ATEIbHOCTH;

e MOOYXJCHHE IIKOJIBHUKOB COOIOATh Ha YPOKE OOMICTIPUHATHIE HOPMBI TTOBEACHNUS, TIPaBHiia OOIICHUS CO CTApPIINMHU
(yuuTensiMu) ¥ CBEpCTHUKAMU (IIKOJIbHUKAMHU );

e CoO0/IeHre PUHIIMTIOB Y4€OHOUW JUCIUILTUHBI U CAMOOPTaHU3AINY;

® [pPUBJICUYCHHE BHUMAHUS IIKOJIHLHUKOB K IIEHHOCTHOMY aCTIEKTY M3y4aeMbIX Ha ypOKaX SBJICHUMH;

e opraHuzanusg HX pabOTHl € MOJIydaeMOHl Ha YpPOKE COLMaIbHO 3HAUYMMON HH(pOpManuell — WHUIMHPOBAHHUE ee
00CYXKICHUS;

®  BBICKA3bIBAHMSI YUAITUMHUCS CBOETO MHEHUS TI0 €€ TIOBOY, BEIPAOOTKH CBOETO K HEH OTHOIICHMUS;

® CMOJb30BaHUE BOCIUTATENbHBIX BO3MOXKHOCTEH COAEpX aHHUs Y4YEeOHOro MpeaMera dYepe3 AEMOHCTPALHUI0 JIEeTIM
IPUMEPOB OTBETCTBEHHOT'O, TPAKIAHCKOTO IMOBEACHUSA, IMPOSBICHUS YEIOBEKOIIOOMS M J0O0pOCEpAECHHOCTH, uYepe3 Moadop
COOTBETCTBYIOIINX TEKCTOB I YTCHUS, 3a]1a4 JIsl pEIICHUs, TPOOJIIEMHBIX CUTYyallui 1Jisl 0OCY>KJEHUs B KJIacce;

® T[pPUMEHEHHE Ha YpPOKE HHTEPAKTUBHBIX (OpM pabOThl YYAIIMXCS: MHTEUIEKTYaJIbHBIX WIP, CTUMYIHPYIOIINX
MO3HABATENbHYI0 MOTHUBAIMIO IIKOJBHHUKOB; JHMJIAKTHUYECKOTO TeaTpa, I/I€ MOJIyYeHHbIE€ Ha YPOKE 3HAHUSI OOBITPHIBAIOTCA B
TeaTpalbHbIX MOCTAHOBKAX; AUCKYCCHM, KOTOPBIE NAalOT y4alIUMCS BO3MOXKHOCThH MPUOOPECTH OMBIT BEIEHNUS KOHCTPYKTHUBHOTO
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JUajiora; rpynmnoBod paboThl WM pabOThl B Mapax, KOTOpbIE y4yaT IHIKOJbHUKOB KOMaHJIHOM padoTe M B3aMMOJIECHCTBHUIO C
OPYTUMH 1€TbMU;

e praHu3anus medcTBa MOTUBHPOBAHHBIX M 3PYAMPOBAaHHBIX YyYalllMXCA HAJl X HEYCHEBAIOIIMMH OJIHOKIACCHUKAMM,
JAIOILIETO IIKOJIbHUKAM COLMAJIbHO 3HAYUMBIN OIBIT COTPYIHUYECTBA U B3aUMHOM ITOMOIIH;

¢ VHHUIMUPOBAHMWE W TOAJEPKKA HCCIECIOBATEIILCKON JESITEIbHOCTH IIKOJBHUKOB B paMKax pealu3aluyd HUMU
MHIUBUIYAJIbHBIX WU TPYIIOBBIX HCCIIEIOBATENbCKUX IPOEKTOB, YTO JACT IIKOJBHUKAM BO3MOKHOCTb IPHUOOPECTH HaBBIK
CaMOCTOSITEJIBHOTO PELIECHUSI TEOPETUUYECKOW MpOOJIEMbl, HaBbIK T'€HEPUPOBAHUSA U O(OPMIICHUS COOCTBEHHBIX HJEH, HaBBIK
YBa)XUTEJIBHOTO OTHOLIEHUS K 4y>KUM HUJesIM, 0QOpMIIEHHBIM B paboTax APYrux UCCie10BaTeNe;

® BKJIIOYEHHE B YPOK MPOIENYp, CIIOCOOCTBYIOIIMX PA3BUTUIO HABBIKOB IyOJMYHOIO BBICTYIUICHUS IMEpEN ayAUTOPHEH,
apryMEHTUPOBAHUS U OTCTaWBaHUs CBOEU TOUKU 3PEHUS,

e OpraHu3alys MPEeAMETHBIX 00Pa30BATENbHBIX COOBITUN: IPEIMETHBIX OJIMMIINAJI, KOHKYPCOB, HHTEJUIEKTYaIbHBIX WP,
HAyYHO-TIPAKTUYECKUX KOH(PEPEHUUH, IUCKYCCHOHHBIX IUIOIIAJOK C I€JIbI0 pa3BUTUS TIO3HABATEJIBHOM U TBOPUYECKOM
aKTUBHOCTHM, WHUIMATUBHOCTU B pa3IUYHBIX cepax NpeAMETHON AEATEIbHOCTH, PACKPBITHS TBOPYECKHX CIIOCOOHOCTEH
oOyJaroluxcst ¢ pa3HbIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU U UHAUBUIyaJIbHBIMU BO3MOKHOCTSIMU;

e ucnonb3oBanue MKT u aucTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHMH OOyUEHUs: MPOTrPaMMBbI-TPEHAXEPHI, TECTHI,
3a4€Thl B AJEKTPOHHBIX MPUIOKEHUSAX, MyJIbTUMEINIHbIE PE3EHTA[MN, HAYYHO-TIONYJIAPHbIE Nepeaadn, GUiabMbl, 00ydaroIne
CalThl, ypOKH-OHJIAIH, BUACOJIEKINN, OHIAWH-KOHPEPEHLINH U JP.

3. TEMATUYECKOE IIJIAHUPOBAHUME YYEBHOI'O IPEJIMETA XUMMUSA

10 KUIACC
KonunuecTBo uacoB DNEeKTPOHHBIE
npposbie
Nen/m | Tema ypoxka wpp
Bcero o0Opa3oBaTenbHbIC
pecypchl
1 IIpeamer oprann4ecKko XUMHUH, €€ BOSHUKHOBEHUE, PA3BUTHUE U 1
3Ha4YCHHE
2 Teopus cTpoeHust opraHuvecKux coenquuennid A. M. bytiepona, e€ 1
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OCHOBHBIC ITOJIOXCHHA

[IpencraBnenue o KIacCHPUKAIUU OPTAHUICCKUX BEIIECTB.

3 Homenkinarypa (cucreMatnueckas) ¥ TPUBHAJIbHBIEC HA3BaHUS 1
OpPraHUYeCKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psiJ 1

S) MeraH 1 3TaH — IPOCTEHUIINE ITPEACTABUTENN AJIKAHOB 1

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1

7 Hpaj(TI/IquKa}I pabota Ne 1. «[TomyueHue sTuiIeHa U U3yYCHHUE €TO 1
CBOWCTB»

8 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. Ilonyuenue 1
CHHTETHYECKOTO Kay4uyKa M Pe3UHBI

9 AJIKWHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTUIECKUN PSI. 1
AlleTHJIEH — MPOCTEHIINM PEJCTABUTEIb ATKUHOB

10 OTUIIEH ¥ MPONMIIEH — MPOCTEHIINE IPEJCTaBUTENIN AJIKEHOB 1

11 Brluncnenus 1o ypaBHEHHIO XUMUYECKOW pEeaKIMKU 1

12 ApeHbl: 6eH30J1 U TOJIY0JI. TOKCHYHOCTh apEHOB 1

13 I'eneTnyeckas CBsI3b YIiIeBOIOPOIOB, MPUHAISKAIINX K PA3THIHBIM 1
KJlaccaM

14 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB: IPUPOAHBIM ra3 v MOMYTHbIE 1
He(TsHbIE ra3bl, He()Th U NPOAYKTHI €€ epepaboTKu

15 [TpupogHBIE HCTOYHUKH YTIICBOJOPOIOB: IPUPOIHBIN ra3 v MOIYTHEIE 1
He(TsHbIE ra3bl, HePTh U MPOAYKTHI €€ nepepaboTKu

16 KonTposnpHas pabota no paznueny «YTriaeBoaopoab» 1

17 [IpenenbHble 0THOATOMHBIE CIIUPTHI: METAHOI M 3TaHOJI. BosopoaHas 1
CBSI3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTIUKOIb U TIIUIIEPUH 1

19 @DeHOoJI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U XUMHUUECKHE CBOICTBA, 1
IpUMEHEeHHE

20 Anpaerupl: GopMambAETU U alleTalbIeTHI. AIIETOH 1

21 OnHOOCHOBHBIE IIpee/IbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U 1
yKCyCHast

22 [IpakTuueckas padora Ne 2. «CBoHCTBa pacTBOpa YKCYCHOM KHUCIIOTBI» 1
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23 CreaprHOBast U OJIEMHOBASI KUCIIOTHI, KaK MPEACTABUTEIH BBICIIHX 1
KapOOHOBBIX KUCIIOT
24 Mpbu1a KaK COJIM BBICHTUX KapOOHOBBIX KHCJIOT, MX MOIOIIEE ACHCTBHE 1
o5 CnoxHbIe 3(UPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. [ naponu3 1
CJIOKHBIX 3(hupoB
26 XKupsl: ruaponns, mpuMeHeHHe, ONOJIOTHYECKasi POJIb )KUPOB 1
27 YrieBoapl: cocTas, Kiaccudukaims. Baxkueile npeacTaBuTenu: 1
IJIF0K03a, PpyKTO3a, caxaposa
28 Kpaxman 1 nemntoso3a Kak IpupoIHbIC TOTUMEPHI 1
29 KonTponbhas pabota no pazneny «Kucnopoaconepxaniue 1
OpPTaHWYECKUE COCTUHEHUS
30 AMMHBI: METWJIAMHAH U aHWJINH 1
31 AMUHOKHUCIIOTHI KaK aM(pOTEPHBIC OPTAHUYECKUE COSAMHCHHUS, UX 1
ouojiornueckoe 3HaueHue. [lentuapl
32 benku kak mpupogHbIe BEBICOKOMOJIEKYIISIPHBIC COCTMHEHUS 1
33 OCHOBHBIC TIOHATHS XMMHH BBICOKOMOJICKYJISIPHBIX COSMHCHUN 1
34 OCHOBHBIE METOIBI CHHTE3a BRICOKOMOJICKYJIIPHBIX COCTUHCHHIMA. 1
[TnacTMaccel, Kayqyku, BOJIOKHA
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
11 KJIACC
KoanuectBo yacoB DIEKTPOHHBIE
Ne n/m | Tema ypoka 1M (ppoBbIC
Bcero o0pa3oBaTelbHbIC
pecypchl
1 XUMUYECKUH dNIeMeHT. ATOM. DIEKTPOHHAs KOHPUTYpALIHS 1
aTOMOB
ITepuoanueckuii 3akoH u [lepronnyueckas cCUCTEMAa XUMUYECKHX
2 anemenToB J[. . MenzeneeBa, UX CB3b ¢ COBPEMEHHOMN 1
TEOpUEH CTPOEHUSI aTOMOB
3 3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB XUMHUYECKUX DJIEMEHTOB 1
Y X COCIMHEHUH 10 TPYIINaM U IepuoaaM. 3HaueHUE
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MEePUOIUYECKOr0 3aKOHA U CUCTEMbI XUMUUECKHUX 3JIEMEHTOB
J.N. MenneneeBa B pa3BUTHUU HAYKU

CTpOCHI/IC BE€IICCTBA. Xumuaeckas CBA3b, eé BUJbI; MEXaHU3MBbI

4 00pa3zoBaHusi KOBAJIEHTHOH CBsi3U. BojopoiHas cBs3b

5 BanenTtHocTh. DnekTpoorpunatenbHOCTh. CTENEHb OKUCIEHUS.
BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS

6 [lonsiTue 0 nUcnepcHBIX cucTeMax. MICTUHHBIE U KOJIJIOUIHbIE
pacTBOpbl. MaccoBasi J10J1s1 BEILIECTBA B paCTBOPE
Krnaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX

7 coelMHEHU. ['eHeTnyeckas CBsi3b HEOPraHMYECKUX BEILECTB,
Pa3JIMYHBIX KJIACCOB
Knaccugukarnus XaMIYeCKUX peakuii B HEOPraHMIECKOU 1

8 OpraHWYECKOM XMMHUH. 3aKOH COXPAHEHHS MacChl BEILIECTB;
3aKOH COXPaHEHUs U MPEBPAILICHUS SHEPTUHU MPU XUMUYECKUX
peakumsx

9 Cxkopoctb peakiuu. OOpaTuMble peakiuu. XUMHUECKOe
paBHOBECHE

10 [TpakTrueckas pa60Tal No 1. «Bnusiaue pa3nuuHbIX pakTopoB HA
CKOPOCTh XUMHUYECKOU PEaKLIUM»
DnekTponuTHdeckas auccouuarnus. [losTiue o BOZOpoIHOM

11 noka3zarene (PH) pactBopa. Peakunu nonHoro ooMeHa.
['uaponn3 opraHUYecKuX ¥ HEOPTAaHMYECKUX BEIIECTB

12 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peaKLy. [Tonsitue 06
AJIEKTPOJIN3€E PACIJIAaBOB U PACTBOPOB COJIEH

13 KonTponbhas pabota mo pazneny «TeopeTndeckiue OCHOBBI
XUMUN)
Merainnel, ux nojioxkeHnue B [lepuoandeckon cucreme

14 XUMUYeCKuX anemeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH
cTpoeHus aromoB. O0mMe pusnveckre cCBONCTBAa METAJIOB

15 CrutaBbl METaJUIOB. DIIEKTPOXUMUYECKUN sl HAPSHDKEHUI
METaJUIOB

16 XUMHUYECKUE CBOMCTBA BAKHEUIIINX METAIIIOB (HATPUM, KaJIUH,
KaJIBIIMIA, MarHW{, ATIOMAHNANA) U UX COSUHEHUN

17 XHUMHYECKUE CBOMCTBA XpOMa, MEIN M MX COSAMHEHUHN
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18 XHUMHUYECKHE CBOMCTBA IIUHKA, JKeJIe3a U UX COCTUHEHUI 1

19 [Tpaktuyeckas padora Ne 2. "Perienune sKkcriepuMeHTaIbHBIX 1
3a7ad4 mo teMe «Metayuipl»"
Hewmeramibl, ux nonoxenue B [lepuonuueckoit cucreme

20 XUMHYeCKHX 3aeMeHToB JI. M. MenaeneeBa 1 0COOEHHOCTH 1
CTPOCHHMS aTOMOB

21 ®dusnyecKue CBOMCTBAa HEMETAIOB. AJUIOTPOITHS HEMETAILIIOB 1
(Ha mpuMepe KUCIopoa, cepsl, hocdopa u yriaeposaa)

22 XUMHUYECKUE CBOMCTBA TAJIOTCHOB, CEPhI M UX COCAMHEHUI 1

23 XUMHYECKHE CBOMCTBA a30Ta, pochopa 1 UX COeTUHEHUN 1

24 XHUMHYECKUE CBOMCTBA YIIIEPOJ1a, KPEMHHUS U UX COCIMHEHHUN 1

25 [IprMeHeHne BaKHENUIINX HEMETAUIOB U UX COCTMHEHUN 1
O06o001eHre U cucTeMaTr3als 3HaHuH 1o TeMe «HemeTamb.

26 Brruncnenus mo ypaBHEHUSIM XUMUUYECKUX pEaklui U 1
TEPMOXUMHYECKUE PACUETHI

97 [TpakTraeckast '1':>a60Ta Ne 3. «Pemienune skcriepuMeHTAIbHBIX 1
3aga4d oo teMe "Hemeramier"y»

28 KonTponbHas pabota no remam «Metasuib» u «Hemeramibi» 1

29 Heopranunueckue u opranndeckue KucioTel. Heopranuueckue u 1
OpraHUYECKHE OCHOBAHUS

30 AmMoTepHbIe HEOpraHUYECKHe U OPTaHMYECKHUEe COSTUHEHUS. 1
['eneTndeckasi CBA3b HEOPTAaHUYECKUX U OPTaHUYECKUX BEIIECTB

31 Pounb xumun B o6ecrieyeHH 3KOJI0THYeCKON, SHEPTeTUYECKOH U 1
MUIIEBON O€30MaCHOCTH, PA3BUTUU MEIUIUHBI

30 [TpencraBienus 06 0OMUX HayHBIX IPUHLMIIAX 1
MIPOMBINIUICHHOTO TOJYYEHUS BAXKHEHIIINX BEIECTB

33 YenoBek B MUPE BEIICCTB H MATEPHAJIOB 1

34 XuUMHS ¥ 37J0POBbE YEIIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34

Jst mpoBeaeHUs eIMHOT0 IrOCYAaPCTBEHHOI0 3K3aMeHa 1o xumuu (ragee - EI'J mo xumMun) ucnosib3yercs nepevenb (koaudpukarop)

NpoBepsieMbIX TPeOOBAHHUII K Pe3yJIbTATAM OCBOECHHSI OCHOBHOH 00pa30BaTe/IbHOI MPOrpaMMBbl CPeHET0 001ero 00pa3oBaHusl M JIEMEHTOB

cojiep:KaHuA.
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IIpoBepsiemblie Ha EI'D no xumun TpedGoBanus
K pe3yJibTaTaM 0CBOEHMSI OCHOBHOM 00pa30BaTe/ibHON NMPOrPaMMbl
cpeaHero o0mero odopa3oBanus

Kon
MIPOBEPSIEMOTO
TpeOoBaHUs

[TpoBepsiembie TpeOOBaHMSI K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBI CPEITHETO OOIIETO
o0pazoBaHus

1

Bnagenue cucteMoil XUMHYECKUX 3HaHI/II>'I, KOTOpasa BKIKOYaCT:

11

OCHOBOIIOJararomue nmoHATHusA (XI/IMH‘ICCKI/Iﬁ QJICMCHT, aTOM, U30TOIIbI, 3JICKTPOHHAs 000J104YKa aroma, s-, p-, d'BHGKTpOHHBIe
Op6I/ITaJII/I aTOMOB, OCHOBHOC U B036Y)KI[CHHOC COCTOSAHUEC aTOMaA, NOH, MOJICKYJId, BAJICHTHOCTDb, SJICKTPOOTPHULATCIIBHOCTD,

cTeneHp oKucieHns, xumudeckas csasb (O~ u T-CBA3D  ypartHpie cBasm), ruGpuamsanms aTOMHBIX OpOUTaTIEH,
KpUCTAIJIMYECKasl pelieTka, MoJib, MOJISIPHAS Macca, MOJISIPHBIN 00beM, MOJISipHasi KOHLIEHTPAIUs, PaCTBOPHI (MICTUHHBIE,
JIMICTIEPCHBIE CUCTEMBI), KPUCTAJUIOTUPATHI, YITICPOIHBINA CKENeT, (PYHKIMOHAIbHAS TPYIIIa, PaIrKall, H30MEPHI, CTPYKTypHasI
dbopmyna, uzomepus (CTpyKTypHasi, reoMeTprueckast (Iuc-, TPaHCH30MEepHsl), TOMOJIOTHYECKUA Psijl, TOMOJIOTH, YTII€BOJOPO/IbI,
KHUCJIOPOJI- M a30TCO/IEPIKaLe COeAMHEHNS, OMOJIOrMUYeCKH aKTUBHbBIE BellecTBa (YIJIeBObI, )KUPBI, OCJIKH ), MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS], KPEKUHT, pU(OPMHUHT, TUITI XUMUYECKUX pEaKIHii (OKUCIUTENBHO-
BOCCTaHOBUTENbHBIE, K30~ U YHIOTEPMUYECKHUE, PEaKIIUU HOHHOTO OOMEHa, TOMO- U Fe€TepOreHHbIe, 00paTUMBbIE U
HEOOpaTHMBIE), PAaCTBOP, MJIEKTPOIUTHI, HEIJIEKTPOIUTHI, NEKTPOIUTHYECKAs! JUCCOIMALIUS, CTENIeHb JUCCOLUAIIUH, OKHCIUTEb,
BOCCTAHOBUTEIIb, AJIEKTPOJIN3, CKOPOCTh XUMUYECKON peaKui, XUMUYECKOE PAaBHOBECHE)

1.2

TEOPHH U 3aKOHBI (TEOPHsI XUMUYECKOTO CTPOEHUS opraHnuyeckux BemecTB A.M. ByTiiepoBa, Teopust 37eKTpOTUTHUECKON
nuccouuanuy, [lepuonnyeckuii 3akon J.M. MenaeneeBa, 3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3BIK
XUMHH, MUPOBO33PEHUECKNE 3HAHU, JIEXKAIME B OCHOBE IIOHUMAaHUs IPUUMHHOCTU U CUCTEMHOCTH XUMHYECKHX SIBJICHUM,
COBpPEMEHHBIE MPEICTAaBICHHS O CTPOCHUH BEILIECTBA HA ATOMHOM, MOJIEKYJISIPHOM U HAaJMOJIEKYJIIPHOM YPOBHSX

1.3

MMPEACTAaBIICHUA O MEXaHU3MaX XUMHUYCCKUX peaxunﬁ, TEPMOIUHAMHUYCCKUX U KHHCTHUYCCKUX 3aKOHOMEPHOCTAX UX IMPOTCKAHUA,
0 XUMHUYCCKOM PABHOBCCHHU, NJUCIICPCHBIX CUCTEMAX

1.4

(I)&KTOJ'IOFPI‘ICCKI/IG CBCICHHUA O CBOﬁCTBaX, COCTaBC, MMOJTYUCHUU U 0€30IMaCHOM HCITOIb30BaHUN BaKHEHIIINX HCOPraHNYCCKUX U
OpTraHU4YC€CKUX BCIICCTB B 6I)ITy n HpaKTHLIeCKOfI JACATCIIBHOCTH YCJIIOBCKA

1.5

o01ue Hay4YHbIE PHHIUIIBI XUMUYECKOTO IIPOU3BO/ICTBA (Ha IPUMEPE MPOU3BOICTBA CEPHOM KHCIOTHI, aMMHAKa, METaHOJa,
nepepaboTku HedTH)
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CdopMUpOBaHHOCTH YMEHHUIA BHISBIISTH:

2.1 XapaKkTepHbIC MPU3HAKU U B3aUMOCBSI3b U3YUCHHBIX TOHITHH, IPUMEHSTh COOTBETCTBYIOIIME MOHATHS IIPU OMMUCAHUU CTPOEHUS U
CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBpPALCHUN

2.2 B3aMMOCBS3b XUMUYECKUX 3HAHUN C IOHATUSAMU U MPEJCTABICHUSIMHU APYTUX MPEIMETOB i 60Jiee 0CO3HAHHOTO MOHUMAHUS U
00BSCHEHUS CYLTHOCTH MaTepUaIbHOTO €JMHCTBA MUPa

3 CdopMUpOBaHHOCTH YMEHHUSI HCIIOJIb30BATh:

3.1 HAaMMEHOBAHMS XUMHUYECKUX COEAMHEHUN MEXAYHAPOJIHOIO COI03a TEOPETUUECKON U MPUKIAAHOW XUMUHU U TPUBUAJIbHBIE
Ha3BaHUs BEIIECTB, OTHOCSIIMUXCA K M3YUCHHBIM KJIACCaM OPTaHUYECKUX U HEOPTraHUYECKUX COCAMHECHHI

3.2 XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTABJICHUSI (POPMYIT HEOPTAaHMYECKUX BEIIECTB, MOJIEKYIISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIIEHHBIX U CKEJIETHBIX) (OPMYIT OPraHuYeCKuX BEIIECTB

4 CdopMupoBaHHOCTH YMEHHUS KJIACCU(DUIIUPOBATH:

4.1 HEOpPraHMYECKHE BEIIECTBA, CAMOCTOSTENIbHO BBIOUPATh OCHOBAHUS U KPUTEPUH TS KIacCU(PUKAIINH U3ydaeMbIX XUMUYECKIX
00BEKTOB

4.2 OpPTraHWYECKUE BEIIECTBA, CAMOCTOSTEIFHO BRIOUPATh OCHOBAHUS U KPUTEPHH JIJIsl KJIACCU(DHUKAIIMN N3yIaeMbIX XUMHUYECKHUX
00BEKTOB

4.3 M0 Pa3IMYHBIM MPU3HAKaM (YHCITy U COCTABY pearupyroluX BEIIeCTB, TEMIOBOMY 3P GEKTy peaklinu, U3BMEHEHHUIO CTeTIeHeH
OKHUCJICHUS JIEMEHTOB, OOPATUMOCTU PEAKIINH, YIACTHIO KaTaln3aTopa)

5 CdopMupoBaHHOCTH YMEHHSI XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U BO30YK/JI€HHOM COCTOSIHUH) U
MOHOB XMMHYECKHX 3J1eMEHTOB | - 4 mepuonos Ilepuoanueckoii cuctemsl .M. MenaeneeBa u ux BaJ€HTHbIE BO3MOXHOCTH,
UCTIONIB3Ys TIOHSATHS S-, P-, 0-3JIEKTPOHHBIC OPOUTANIN, SHEPTETHUECKUE YPOBHH

6 CdopMupoBaHHOCTH YMEHHS OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX IIEMEHTOB U 00pa3yeMbIX UMU
COCTMHEHUH TI0 MePUOIaM U TPYIIaM

7 ChopMHUpPOBAaHHOCTH YMEHHS COCTABJISTh YPAaBHEHUS XUMUYECKUX PEAKIIUNA U PACKPHIBATh UX CYITHOCTH:

7.1 OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIUI MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO 0anaHca ATUX PeaKIHii

7.2 YpaBHEHHUS peakuil pa3TU4YHbIX TUIIOB; MOJHBIE U COKPAIIEHHbIE YPaBHEHUSI pEaKluii HOHHOTO OOMEHa, yUUThIBas YCIOBUS, IPU
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KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIIA

7.3 peaKkluil THapOIn3a, peakinii KOMIUIEKCOOOpa3oBaHus (Ha MpUMEpPE TUIPOKCOKOMILIEKCOB IIUHKA U aTFOMUHHUS)
8 CdopMupoBaHHOCTH YMEHHUS MMOATBEPIKIATH:
8.1 Ha KOHKPETHBIX MPUMEpax XapaKTep 3aBUCUMOCTH PEAKIIMOHHOMN CIIOCOOHOCTH OpPraHMYeCKUX COSUHEHH OT KPATHOCTH U TUIIA

koBajienTHO# cBsasu (O~ u M-CBABH)) piayvuporo BiusHusS aTOMOB M Y aTOMOB B MOJIEKYIIAX, a TAKKE OT 0COOEHHOCTElH
peanu3alyy pa3InyHbIX MEXaHU3MOB IIPOTEKAHUS PEaKIUi

8.2 XapaKTEPHbIE XUMUYECKUE CBOMCTBA BEILIECTB COOTBETCTBYIOLIMMHU 3KCIIEPUMEHTAMU U 3AMUCAMH YPABHEHUN XUMUYECKUX
peaxkiun
9 CdopMupoBaHHOCTH YMEHHUSI XapaKTEPU30BaTh COCTAB U BaKHEUIIINE CBOWCTBA BEIIECTB, MPUHAIJICKAIINX K OIPEICICHHBIM

KJIaccaM | IpYIaM COeMHEHHUH (IIPOCThIe BEMIECTBA, OKCUIBI, THIPOKCUIBI, COJIU; YTIIEBOJOPOIbI, IIPOCTHIC YPHUPHI, CIIUPTHI,
(eHOoIbI, anbJeru/ibl, KEeTOHbI, KAPOOHOBBIE KMCIIOTHI, CJIOKHBIE 3(PUPBI, JKUPBI, YIIIEBO/Ibl, AMUHbBI, aMUHOKHUCIIOTHI, OEJIKH)

10 CdopMUpoBaHHOCTH YMEHHUSI IPOBOJUTH PACUETHI 10 XUMUYECKUM (HOpMyIiaM U YPaBHEHHSIM XUMUYECKUX PEAKIUH C
WCIIOJIb30BaHUEM (PU3UYECKUX BETUYUH:

10.1 Macchl (00bemMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CJIA OJHO U3 UCXOJAHBIX BEIIECTB JaHO B BUJE PACTBOPA C
OTIpeIeIEHHOW MacCOBOM JI0JIEi paCTBOPEHHOTO BEIIECTBA HIIM JAHO B U30BITKE (MMEET MIPUMECH )

10.2 MacCOBOM WM 00bEMHOM JTOJH, BBIX0/1a POAYKTA PEAKIIHH

10.3 TETUTOBOTO d(PdeKTa peakuuit

104 00BbEMHBIX OTHOIICHUH Ta30B

10.5 M0 HaXOXKJACHUIO XUMUYEeCKOH (pOpMyITbl BellecTBa

11 Branenue cucreMoii 3HaHUH 0 METO/IaX HAYYHOTO ITO3HAHWUS SIBIICHHUIA TPUPOIBI, HCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX U

YMCHUC ITPUMCHSATDH 3TU 3HAHUS ITPU SKCIICPUMCHTAJIBHOM HCCJICJOBAHWH BCIICCTB U IJIA OOBSICHEHHSI XUMHUUECKUX HBHCHHﬁ,
HMCEIONIUX MCCTO B ITPUPOJC, HpaKTH‘IeCKOﬁ JCATCIIBHOCTH YCJIOBCKA U B HOBC&HHGBHOﬁ KHU3HHU

12 CdhopMHUpOBaHHOCTH YMEHHS TPUMEHSATH (MCIIOJIb30BaTh) 3HAHUS O COCTaBE M CBOMCTBAX BEIIECTB JIJISI SKCIIEPUMEHTAILHON
MPOBEPKHU THIIOTE3 OTHOCUTEIHLHO 3aKOHOMEPHOCTEH MPOTEKAHMS XUMUYECKIX PEAKINI U TPOTHO3UPOBAHUS BO3MOKHOCTEH UX
OCYIIIECTBIICHHS; CHCTEMHbIC XUMHYECKHIE 3HAHUS TSt OOBSICHEHHUS ¥ IPOTHO3UPOBAHMS SIBIICHHI, MMEIOIITIX
€CTECTBEHHOHAYYHYIO IIPUPOY; U IPUHATHUS TPAMOTHBIX PELICHUN po0IeM B CUTyallUsX, CBA3aHHBIX C XUMHUEH




13

ChopMupoBaHHOCTh YMEHHUS TUIAHUPOBATh U MPOBOAUTH XUMUYECKUN KCTIEPUMEHT (ITOJTyYeHHUE U U3YUEHUE CBOMCTB
HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB, KAYECTBECHHBIE PEAKIIMH YITIEBOIOPOAOB PA3IIMYHBIX KIACCOB U
KHCJIOPOJICOIEPKALUX OPraHMYECKHUX BEIIECTB, PELLIEHUE SKCIIEPUMEHTAJIBHBIX 33/1a4 110 paCIIO3HABAaHUIO HEOPTAaHUYECKUX U
OpPraHUYECKUX BEILIECTB) C COOMIOIEHUEM ITPAaBUI 0€301MacHOro 0OpalieHHs ¢ BEECTBAMU U Ja0OpaTOPHBIM 000PYI0BaHUEM;
(dbopMyIHpOBaTH IETH UCCIIECOBAHUS; IPEACTABIATE B Pa3IMUHON (hopMe pe3ynbTaThl SKCIIEPUMEHTa, aHATTU3UPOBATh U
OLICHUBATh UX IOCTOBEPHOCTH

14 ChopMHUPOBaHHOCTH YMEHHS OCYIIIECTBIIATH IEJICHAIIPABICHHBIA MOMCK XUMUYECKOW HH(POpMAIIUK B Pa3TUIHBIX UCTOYHHKAX
(Hay4Has U yueOHO-Hay4YHAas JINTEPATypa, CPEeICTBA MACCOBOM HH(pOpMAINH, ceTh IHTEpHET U IpyTrue), KPUTHICCKH
aHAIM3UPOBATh XUMUYECKYI0 HH(OpMaIIHIO, TepepadaThiBaTh €€ U UCIIOJIb30BAaTh B COOTBETCTBUU C MIOCTABICHHON yueOHOI
3aauei

15 CdopMupoBaHHOCTH YMEHHSI POTHO3UPOBATH, AHAJTM3UPOBATH U OLIEHUBATH WH(POPMAITHIO C TIO3UIIHIA SKOJIOTHUSCKON

0€30I1aCHOCTH MOCTIEICTBUM OBITOBOM U MPOM3BOJICTBEHHOM IEATEILHOCTH YEJIOBEKA, CBI3aHHOM C repepaboTKOM BEIECTB;
c(OpMUPOBAHHOCTh YMEHUI 0CO3HABATh OMACHOCTH BO3/IEHCTBUS HA JKUBBIE OPraHU3MBbI OIIPE/IETICHHBIX BEILIECTB, IOHUMAs
CMBICJI TIOKa3aTeJsl MpeIeIbHOM JOMyCTUMON KOHLIEHTPALUH, U MOSICHATh Ha IPUMEpax CIloco0bl YMEHbILICHHS U
IPEOTBPALLEHUS UX BPEIHOTO BO3/ACHCTBUS HA OPIaHU3M UeIOBEKa

Tabauma 15.5

IlepeyeHs 2JIeMEHTOB coep:KaHus, NpoBepsieMbIX HA EI'D mo xumuun

Kog [IpoBepsiemblii 37IEMEHT ColepKaHUs

1 Teopernueckrie OCHOBBI XUMHH

11 Crpoenue BemniectBa. CoBpeMeHHast MOJIENb CTPOEHU aroMa. PacnipeienieHre 371€KTPOHOB 110 YHEPTETUYECKUM YPOBHSIM.
Knaccudukaiius Xumudeckux 351eMeHTOB. OCOOEHHOCTH CTPOCHHS SHEPTETHUECKUX YPOBHEH aTOMOB (s-, P-, d-amemenToB). OCHOBHOE U
BO30YKICHHOE COCTOSIHHSI aTOMOB. DIIEKTPOHHAs KOH(UTYpalus aroMa. BaleHTHBIE JIEKTPOHBI

1.2 ITepuoanueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®usnueckuii cMmbich [lepuoanueckoro 3akona [[.1. Menneneena.
[Ipu4rHBI ¥ 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB U UX COEIMHEHH MO MepruoaaM U rpyrnaM. 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COSAMHEHM, BEICIIUX OKCHUOB U THIPOKCHIOB

13 BasnieHTHOCTB. DeKTpooTpUIIaTENTLHOCTh. CTENEeHb OKUCICHUS

14 Bunbl xumudeckoit CBs3H (KOBAJICHTHAsI, HOHHAS, METAJUIMUECKasi, BOJIOPOIHAS) U MEXaHU3MBI ee 00pa3oBaHus. MeXMOJIEKYISIpHBIC
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B3aMMOJeicTBY. BelecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHNU. THUIBI KPUCTAIUIMUECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA
BEUIECTB OT TUIIA KPUCTAININYECKON PEILETKU

1.5 Xumunyeckas peakuus. Knaccupukanns XMMHUECKUX peakifii B HEOpraHMUeCKON 1 OpraHn4eckoil XUMHUH. 3aKOH COXPaHEHHSI MAaCChI
BEIIIECTB

1.6 CKOpOCTh peakiii, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.7 Tennobie 3 PEKTh XUMHUUECKUX peakiuil. TepMOXUMHYECKUE YPAaBHCHHS

1.8 OO6patumbie peakiuu. XuMuueckoe paBHoBecre. GakTophl, BIUAIONINE HA COCTOSHUE XUMHUYECKOTO paBHOBecus. [Ipunnun Jle
[Tarense

1.9 DnexTponuTHyeckas aucconuanys. CHibHbIC U caa0bie 37eKTpouThl. Cpea BOAHBIX PACTBOPOB BEIIECTB: KUCIHAs, HEUTpaIbHAS,
nienoyHas. CteneHs aucconnanuu. Peakiimu HOHHOTO oOMeHa

1.10 I'uaponms comneii. MonHoe npou3sBeneHue Bobl. Bomopoausiil moka3arens (pH) pactBopa

1.11 CniocoObI BeIpaKeHUsI KOHIICHTPAIIUU PACTBOPOB: MaccoBas 07l paCTBOPEHHOTO BEIIECTBA, MOJISIpHAas KOHIIeHTpanus. HacwieHHbie u
HEHACHIIIIEHHBIE PACTBOPHI, PACTBOPUMOCTH. KpuctamioruapaTs

1.12 OKHCIUTENEHO-BOCCTAHOBUTENBbHBIE peakinu. [loBeieHe BenecTB B cpeax ¢ pasHbIM 3HaueHrneM pH. MeTo/ b1 2IIeKTpOHHOTO
Oananca

1.13 DNEKTPOIN3 PACTBOPOB U PACIIABOB COJIEN

2 OCHOBBI HEOPraHUYECKON XUMHH

2.1 Knaccugukarus HeopraHndeckux coenHeHnid. HoMeHKIaTypa HeOpraHM4ecKuX BEIIeCTB

2.2 XUMHYECKHE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPUM, KAJIWHA, KAJIbIIMA, MarHU, aTIOMAHUAN, IIWHK, XPOM, KEJI€30, MEJIb) U UX
coeauHeHuit. O6IuMe crocoObl MOTyuYeHUs] METAJIJIOB

2.3 XVMHYECKUE CBOWCTBA BAKHEHIIINX HEMETAJNIOB (TAIOT€HOB, Cephl, a30Ta, pocdopa, yriepoaa u KpeMHHUs ) U UX COSTUHEHUN (OKCHUIOB,
KHCJIOPO/ICOIEPKAIINX KHCIIOT, BOJOPOIHBIX COSAMHEHUH )

24 ['eHeTnyeckas CBSI3b HEOPraHMUYECKUX BEIIECTB, MPUHAICKAIIMX K PA3IMYHBIM KJlaccaM

2.5 Wnentuduxaius Heopranudeckux coenquHeHnii. KauecTBeHHbIe peakI[ii HA HEOPraHUYECKHE BEIECTBA U NOHBI
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OCHOBBI OPraHUYECKON XUMUU

OcHOBHBIE TI0JIO’KEHUS TEOPUH XMMUYECKOI'O CTPOEHUSI OpraHnyecKux coeuHeHnii A.M. bytiiepoBa. YriepoaHblii ckenet

opraHm4ecKoil Monekysl. KpatHocTh xumudeckoii cesasu, O~ u TUCBASHM gp3- sp2-, sp-rubpuamsamuy opOuTaneii aToMoB yrieposa.
3aBUCHUMOCTh CBOMCTB BEILIECTB OT XMMHUYECKOTO CTpoeHust Mosiekyi. ['omonoru. ['omonoruueckuit paa. Mzomepus u u3omMepsl

3.2

[TonsTHe 0 pyHKIIMOHANBHOM rpymie. OpueHTanoHHbIe 3 (eKTh 3aMmecTUTeNeH

3.3

[IpencraBienue o kaaccu(UKauy OpraHMUECKUX BemecTB. HoMeHKIaTypa OpraHn4eckux COeIMHEHHUH (CUCTeMaTH4ecKas) 1
TPUBHAJIbHbBIE HA3BAHUS BaKHEHIIUX MPEJCTaBUTEINIEH KJIaCCOB OPraHUYECKHUX BEILIECTB

3.4

CB00OIHO-paIMKANIbHBIN U NOHHBINA MexaHu3Mbl peakuuu. [lonstue o Hykneodune u snexrpoduie. [Ipasmio Mapkosuukosa. [IpaBuio
3aiiieBa

3.5

AnkaHbl. XMUMHUYECKHE CBOMCTBA AJIKAHOB: FAJIOTEHUPOBAHKE, AETUAPUPOBAHNE, TEPMUUECKOE PA3JI0KEHHE, KDEKUHT, U30MEpHU3aLus,
ropenue. [lonyuenue ankanoB. [{uknoankansl. Crenndurka CBOWCTB UKJIOAIKAHOB € MaJIbIM pa3MepoM LMK, Peakuun
IIPUCOCIMHEHMS U PAJIUKAIIBHOTO 3aMEILICHUS

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: PEAKIIMH MPUCOECTUHEHUS (TaJIOT€HUPOBAaHNE, THIPUPOBAHKE, THIPOraIOT€HUPOBaHKE, THIpaTalus),
TOPEHHUs1, OKUCIICHUS U noauMepu3anuu. [IpombliieHHbIe 1 1ab0paTopHbIE CIIOCOOBI MOTYUYEHHS aJIKEHOB

3.7

AJ'IKaI[I/IeHBI. XHMHYECKHE CBOMCTBA ATKaAUE€HOB: peakiuu NpuCOCANHCHU A (FI/II[pI/IpOBaHI/Ie, FaJ'IOFeHI/IpOBaHI/Ie), TOpCHUS U
MMOJIMMEPH3AalIH. HOJ'IyLIeHI/IC AJIKaAUCHOB

3.8

AnkuHbl. XMMHUYECKUE CBOMCTBA: PEAKIIMH MPUCOECTUHEHMS (raJIOT€HHPOBAaHNE, THAPUPOBAHKE, THIpaTalllsl, THIPOTaJIOr€HHPOBAHUE)
KaK crioco0 MOoIy4eHus MOJIMMEPOB U IPYTUX MOJIE3HBIX MPOAYKTOB. Peakunu 3amenenus. I'opeHue aneruiaeHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHM IS CBAPKH M pe3KU MeTajuioB. [[pumenenne anerunena

3.9

ApeHbl. XMMHUYECKHE CBOMCTBA OEH30Ia: Peaklnu 3IEKTPOPHILHOTO 3aMeIleHus, TPUCcOeIMHEHN (THAPUPOBAHNE, TAIOT€HUPOBAHHE).
Peakuus ropenusi. OcoO€HHOCTH XUMUYECKHUX CBOMCTB Tosyona. [lonydyenne 6en3ona. OCOOEHHOCTH XUMUYECKUX CBOMCTB CTHPOJIA.
[Tomumepwuzarus ctuposia. CriocoObl MOTy4YeHUs U IPUMEHEHHE apOMAaTHYECKUX YIIIEBOIOPOIOB

3.10

Cruptsl. [IpenenbHbie 0JHOATOMHBIE CITUPTHL. XUMUYECKHE CBOMCTBA: B3aUMOICHCTBHE C HATPUEM KaK CIIOCO0 YCTaHOBIICHUS HAIUYHS
TUAPOKCOTPYIIIIBI, C TAJIOTEHOBOJIOPOIaMU KaK CITOCO0 MOYISHHUSI PACTBOPUTEIIEH, BHYTPH- U MEKMOJICKYJIIpHAs JeTHapaTaIius.
Peakmus ropenus. [lonyueHue sTaHomna: peakiusi OpOKEHHS TITFOKO3bI, THApPATAIHS STUICHA. DTUJICHIJIMKONIb U TIUIEPUH KaK
IIPEACTABUTENM IIPEACIBbHBIX MHOTOATOMHBIX CIIUPTOB

3.11

®denoir. XuMHUECKHE CBOMCTBA (heHoMa (peakiuy ¢ HaTpUeEM, THIIPOKCUIOM HaTpus, OpoMom). [lomyuenue denona
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3.12

Anpaeruapl. XUMHYECKHE CBOMCTBA MPEACTBHBIX alIbJIETH/IOB: THIPHUPOBAHIEC; KAUECTBEHHBIC PEAKIIUU Ha KApOOHUIBHYIO TPYIITY
(peakmus "cepebpsiHOTO 3epKana, B3aumozeicTeue ¢ ruapokcunom meau (II). [Tomydenne nmpenenbHBIX allbIeTHI0B: OKHCICHHE
CIIUPTOB, TUpaTAIlMs alleTUIeHA. ALIETOH KaK MPeICTaBUTENIb KETOHOB. OCOOCHHOCTH pEaKIIMU OKUCIICHUS alleTOHA

3.13

Kap6oHOBBIC KHCTOTHI. XUMUYECKUE CBOMCTBA MPEIETHHBIX OJJHOOCHOBHBIX KApOOHOBBIX KUCIOT. OCOOCHHOCTH XUMUYECKUX CBOHCTB
MypaBbUHOH KUCIOTHL. [lomyueHue npeaenbHbIX 0THOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKUCICHUE aJIKaHOB, aJIKEHOB, IIEPBUYHBIX
CIIUPTOB, aJIbJCTUIOB. BrICHINe MpeneabHbie U HelpeAeTbHbIC KApOOHOBBIC KHCIOTHI

3.14

Crnoxuble 3¢upsl 1 Kupbl. CriocoObl MOTYyYeHUS CIOXKHBIX 3¢(pupoB. OOpatuMocTs peakuuu srepudukanun. [IpuMeHeHne cioXHBIX
3(HPOB B MUIIEBOH U Map(HIOMEPHON MPOMBIIIICHHOCTH. JKHUPBI KaK CIOKHBIE F(HUPHI TIULEPUHA U BHICHIMX KapOOHOBBIX KUCIIOT.
XUMHUYECKUE CBOMCTBA )KUPOB: THAPHUPOBAHUE, OKUCIICHHE. [ HAPOIN3, HITM OMBUICHHUE, )KUPOB KaK CIIOCOO MPOMBIIUICHHOTO TTOTY4IEeHUS

COJICH BBICIIHNX Kap6OHOBI)IX KHCJIOT. MBI'Ha KaK COJIM BBICHINX Kap6OHOBI)IX KHCJIOT

3.15

XUMHYECKUE CBOMCTBA TIFOKO3bI: PEAKIIUK C YYaCTUEM CIIMPTOBBIX U aJbJCTUIHON TPYII U MOJIOYHOKHCIIOE OpoxeHue. [Ipumenenune
IJIFOKO3bl, €€ 3HAYEHUE B AKU3ZHENEATEIIbHOCTU opranu3ma. [{ucaxapuapl: caxaposa, MajabTo3a. BocctanaBnuparomue u
HEBOCCTaHaBJIUBAIOLMe nucaxapusl. ' naponus nucaxapuaos. [lonucaxapuabl: kpaxma, rukoreH. CTpoeHre MaKpOMOJIEKYJ
KpaxmMasa, I'IMKOreHa U LeJU10103bl. Gu3ndeckue CBOMCTBA KpaxMala U LeJUI003bl. XMMUYECKUE CBOMCTBA KpaxMaia: THIpPOJIN3,
KaueCTBEHHasl peaklys ¢ H0JJ0M. XMMUYECKHE CBOWCTBA LEJUTIOIO03bI: THIPOIN3, odyyeHHe 3(hupoB 1eutono3bl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN MIEIK)

3.16

AMUHBI. AMUHBI KaK OPTaHUYECKHUE OCHOBAHUS: PEaKIIMU C BOJIOH, KUCIIOTAMH, PEAKIINS TOpeHUs. AHIIIMH KaK MPEeICTaBUTENb
apOMaTUYECKUX aMHUHOB. XMMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJICCTBUE C KUCIIOTaMH, OPOMHOM BOJI0M, okuciieHue. [lomyuenue
aMUHOB aJKUJIMPOBAHUEM aMMHUaKa U BOCCTAHOBIIEHUEM HUTPOIPOU3BOIHBIX YIIIEBOJOPOIOB

3.17

AMUHOKHCIOTHI ¥ O€JIKM. AMMHOKHUCIIOTHI Kak aM(OTepHbIe OpraHnyeckue coequHeHnss. OCHOBHbIE aMUHOKHUCIIOTHI, 00pa3yroliye
Oenku. XMMUYeCKUe CBOMCTBA OEIIKOB: THIPOJIN3, IeHATypallysl, KaueCTBEHHbIE (IIBETHBIEC) PeaKIIMK Ha OENKU

3.18

CtpoeHnue u CTpyKTypa MOJUMEPOB. 3aBUCHMOCTh CBOMCTB TOJIMMEPOB OT CTPOCHHS MOJIeKy1. OCHOBHBIEC CITIOCOOBI TTOJTYICHUS
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: peaKIK MOJIMMEpPHU3aIlii U MOoNUKoHeHcanu. Kiaccudukaiius BOJIOKOH

3.19

I/IIICHTI/I(bI/IKaI_II/ISI OpPraHUYCCKUX coeguHeHui. Pelienne SKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HAaBAHNUEC OPraHNYCCKUX BCIICCTB

3.20

I'ereTmueckas CBI3b MCKIY KilaCcCaMU OpTraHNUYCCKHX COC}II/IHGHI/Iﬁ

XUMHA U KU3Hb

4.1

XuMus B TOBCETHEBHOM sxm3HHM. [IpaBmita 6e30macHOi paboThI ¢ €AKUMH, TOPIOYUMH M TOKCHYHBIMHU BEIIECTBAMH, CPEICTBAMU
OBITOBOM XMMHUU

27



4.2

XuUMU U 300pOBbE. XUMUS B MEAULMHE. XUMUS U CEJIbCKOE XO3SIMCTBO. XUMUS B IPOMBILIJIEHHOCTA. XUMHS U DHEPTETUKA:
MIPUPOTHBIN M IMOMYTHBIA He(PTSIHOM raspl, MX COCTaB U ucIonb3oBanue. CoctaB HepTH u ee nepepadboTka (MPUPOIHBIE HCTOYHUKH
YTJIEBOJIOPOIOB)

4.3 XUMUS ¥ IKOJIOTHS. XUMHUYECKOE 3arps3HEHIE OKPYXKAIOIIeH cpebl i ero mocieacTBus. Oxpana rugpochepsl, mouBbI, aTMOC(hEpHI,
(bropel ¥ GayHBl OT XUMHUUYECKOTO 3arps3HeHus. [Ipobiaema 0TX010B 1 MOOOYHBIX MPOAYKTOB. AJTbTepHATUBHBIE HCTOUHUKHU YHEPTUU

4.4 OO0mue nmpeacTaBieHUs O IPOMBIIIUICHHBIX CIIOCO0aX MOTyYeHUsT XUMUYECKUX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHaKa, CEpHOM
KHUCTOTHI). UepHast u iBeTHast MeTaILTyprus. CTEKIIO U CHIIMKATHAs IPOMBIIUIEHHOCTh. [IpoMbInuieHHas opranndeckast Xumusi. Ceipbe
JUISL OPTaHUYECKOM MPOMBIIIIICHHOCTH

5 Turbl pacyeTHbIX 3a1a4

51 Pacuetsl Macchl BemecTBa WM 00beMa ra30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE WIIH 00bEMY OJTHOTO M3 YYACTBYIOIIUX B
PEaKIIMK BEIICCTB

5.2 Pacuets! TeroBoro ¢ dexra peakuu

53 PacyeTbl 00beMHBIX OTHOIICHHH ra30B MPU XUMHUYECKUX PEaKIIUIX

5.4 Pacuersr macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMU, €CIIA OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET IPUMECH )

55 Pacuetsr MmaccoBoil i 00BEMHOMN A0 BBIXO/IA MPOIYKTA PEAKIIMHA OT TEOPETUIECKH BO3MOKHOTO

5.6 Pacuetsr macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEeaKIIMH, €CIIM OJTHO M3 BEIIECTB JaHO B BUJIE PACTBOpA C ONpeIeIeHHON
MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA

5.7 Pacuets! ¢ nucnonb3zoBaHreM NOHATHH "MaccoBas fois", "MoIspHast KOHIEHTpauus'", "pacTBOpUMOCTh"

5.8 Haxoxaenne MoseKysipHOi (OopMyITbl OpraHUYECKOTO BEIIECTBA M0 €r0 MIIOTHOCTH U MAaCCOBBIM JOJISM 2JIEMEHTOB, BXOISIINX B €r0

COCTaB, UJIX 110 IPOAYKTaM CropaHus
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10 KJIACC
IIpoBepsiemble 31eMeHTHI coaep:kanus (10 kaacc)

Kon IIpoBepsieMblii 2JIEMEHT COlEpKaAHUS

1 Teopernueckre OCHOBBI OPraHUYECKON XUMUH

11 IIpeamer OpraHM4ecKkO XMMHMM: €€ BO3HHUKHOBEHHWE, PAa3BUTHE M 3HAYCHHME B IIOJYYCHMM HOBBIX BEILIECTB M MarepuanoB. Teopus
CTPOEHHS OpraHnyeckux coennHeHuii A.M. bytiepoBa, ee OCHOBHBIE II0OJIOKEHUS

1.2 CTPYKTypHBIC CI)OpMy.]'ILI OpPraHu4YCCKuX BCIICCTB. FOMOJ’IOFI/IH, HU30MCpH. XuMHYecKas CBSI3b B OpraHu4€CKHUX COCIHMHCHHUAX -
OIWHAPHBIC U KPATHBIC CBA3HU. HpeIICTaBJIeHI/Ie (0) Knaccmbnxaunu OpraHUY€CKUX BCUICCTB

13 Homenknarypa opraHuyeckux COEIUMHEHHH (cucTeMaTudeckas) M TpHUBHAJbHbIE Ha3BaHUs BAKHEHIIMX IPEACTABUTENECH KIIAacCOB
OpraHUYECKUX BEIIECTB

2 VYTI1eBOIOPOIBI

2.1 AJKaHbBI: COCTaB M CTPOECHUE, TOMOJIOTHUECKUI psil. MeTaH M 3TaH - mpocTelIIre NPeICTaBUTEIN AIKAaHOB: (PU3HUECKUE U XUMHUYECKHUE
CBOICTBa (peaKkuy 3aMEIIEeHNs U TOPEHUs), HAX0XKIEHUE B PUPOJIE, ITOJIyY€HNE U IPUMEHEHNE

2.2 ANKeHBI: coCTaB H CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUjieH u MPpONUJICH - HpOCTCI\/'IH_II/Ie MMpEACTAaBUTECIIN AJIKCHOB!: (I)I/BI/ILIGCKI/IC 151
XUMHYSCKHE CBOMCTBaA (peaKIlI/II/I THAPUPOBAHUA, TAJIOICHUPOBAHHWA, TUApaTallid, OKHCIICHHUA H HOJ'II/IMepI/ISaHI/II/I), MMOJIY4YCHHUE U
IMPUMCHCHHUC

2.3 Ankanuensl: Oyranuen-1,3 u MetmiOytaaueH-1,3: cTpoeHre, BaKHEHIIne XUMUUECKUE CBOMCTBA (peakuus noaumepusanun). [lonyuenue
CUHTETHUYECKOTO KayuyyKa 1 PEe3UHbI

24 AJIKWHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUHN PsZl. ALIETUJIEH - MPOCTEHIIINI TPEICTABUTENb AIKHHOB: COCTaB, CTPOCHHE,
buznyecKrue 1 XUMUYECKHE CBONCTBA (PeaKlliy THIPUPOBAHUS, TAIOT€HUPOBAHUS, THIPATAIIMU, TOPEHHUS ), TIOJTyYCHHE U IPUMEHEHNE

2.5 Apensl. benzon: cocras, cTpoeHue, PU3NYECKUE U XUMHYECKHE CBOMCTBa (pEakiMu TaJOTeHUPOBAHUS M HUTPOBAHMS), TIOTyYEHUE U
npumeHeHue. Toayon: cocTaB, CTpoeHue, PU3NUECKHe U XUMHYECKUE CBOMCTBA (PEaKIMy TAIOTCHUPOBAHKS U HUTPOBAHMS ), TIOJTYICHUE
U ipuMeHeHne. TOKCUYHOCTh apeHoB. [ 'eHeTnueckas CBs3b MEX/Y yIiIeBOAOPOAAMHU, IPUHAJICKAIIUMH K Pa3IMUYHBIM KJlaccaM

2.6 [TpupoaHble MCTOUYHUKHU YTIIeBOAOpoaoB. [lpupoanblii ra3 m momytHble HedTsHble raspl. HedTh u ee mpoucxoxnaenue. CrocoObl
nepepadoTKu HePTH: TIEPEeTrOHKa, KPEKUHT (TEPMUYECKUH, KaTATUTUUECKH ), Tupoiin3. [IpoaykTel mepepaboTku HEPTH, NX TPUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yTroib ¥ IPOJYKTHI €ro nepepadboTKu
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Kucnopoacoaepxaniye opraHnueckue CoeIMHEHUS

3.1 [IpenenpHbIE OJAHOATOMHBIE CHHUPTHI. METaHON W STaHOI: CTpOEHHUE, (PU3NYECKHEe M XUMHYECKHE CBOMCTBA (pEeaklUWU C aKTUBHBIMU
MeTaJulaMH, T'aJoreHOBOJOpOJaMH, TOpeHHe), MpuMeHeHre. Bogopoanble CBA3M MeXAy MOJIEKyJlaMu CHUpTOB. JleficTBHe MeTaHoia U
ATaHOJIa HA OPTraHU3M 4YeJI0BeKa. MHOT0aTOMHBIE CIIUPTHI. DTHJICHTIMKOIb U TIIULEPUH: CTPOCHUE, (PU3NYECKHE U XMMUYECKHE CBOICTBA
(B3aMMOJENCTBHE CO IIETOYHBIMM METa/lJlaMM, KaueCTBEHHAs! PeaKlds Ha MHOIOATOMHBIE CHUPTHI). J[efiCTBHE Ha OpraHHU3M YeJIOBeKa.
[TpuMeHeHne TIMLIEepUHA U ATUIICHTJIMKOJIS

3.2 @DeHoJI: CTPOCHUE MOJIEKYIIBI, (PM3NYecKre U XuMHueckue cBoiictBa. Tokcnynocts (henomna. [Ipumenenue penomna

3.3 Anbrerupl M KeToHbl. DopMasnbAeruj, aueTaabAerujl: CTpOoeHue, (U3NYECKHMe U XUMHMYECKHE CBOWCTBA (PEaKUMU OKHUCICHUS U
BOCCTAHOBJIEHMSI, KAUECTBEHHBIE PEAKIMH), [TOJIyU€HUE U IPUMEHEHHE

3.4 OmHOOCHOBHEBIE TIpeeIbHbIE KAapOOHOBBIE KUCIOTH. MypaBbrHAs M YKCYCHAs KHCIOTHL: CTpOeHHE, (PU3NIECKHE U XMMHYECKHE CBOICTBA
(cBoiicTBa, o0mmuMe A Kjlacca KMCIIOT, peaklus 3TepuduKalnun), nojyyeHue 1 npuMmeHnenue. CreapuHoBas U OJIEMHOBAs KUCIOThI KaK
IIPEJICTAaBUTEININ BBICIINX KapOOHOBBIX KMCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEE AeHCTBHE

3.5 CrnosxHble 3¢upbl KaKk NPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['naponu3 cinoxHbix 3gupoB. Kupsl. ['uaponus xupos. [Ipumenenune xupos.
bronoruueckas poib )KUpPOB

3.6 VYraeBoJpl: cocTaB, Kiaccu(uKauus yriaeBoJoB (MOHO-, TU- W monucaxapujel). [1oko3a - mpocTedmmii MoHOcaxapua: 0COOEHHOCTH
CTPOEHHUSI MOJIEKYINbI, (PU3NYECKHE U XMMHUYECKHE CBOMCTBa (B3aumonenctBue ¢ ruapokcuaoM meau (1), oxucienwe amMmuayHbIM
pactBopoM okcuaa cepebpa (I), BocctaHoBieHUE, OpOKEHHE TIIIOKO3bl), HAX0XKJEHHE B MPHUPOAE, MPUMEHEHHE, ONOIOTHYecKast poJib.
®dorocunTe3. OpyKTO3a Kak n30Mep Moko3bl. KpaxMan u nemnono3a Kak npupojHsie nonumepsl. CTpoeHHe Kpaxmalla U HEeJUIF0JIO3BL.
dusnueckue 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKIIUs C HOI0M)

4 A3oTcozeprKale OpraHn4eckue COeAMHEHNS

4.1 AMUHOKHCIIOTHI Kak aM(OTepHble OpraHudeckue coequHeHus. Puznueckue M XUMHUECKHE CBOMCTBA aMHUHOKHCIOT (Ha HpuUMepe
rmnrHa). buonorndeckoe 3HaueHre aMuHOKUCIOT. [lenTuast

4.2 benkn kak NmpUpoAHbIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas, BTOpUYHAash U TPETUYHAsl CTPYKTypa OeNKoB. XUMHYECKHE
CBO¥CTBa OJIKOB: THAPOJIN3, ACHATYPALUsl, KAUECTBEHHbIE PeaKlIUu Ha OeNTKn

5 BeicokoMounekynsapHble COeIUHEHMSI
5.1 OCHOBHBIE TIOHATUSI XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHWH: MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINHY,

CpCaHAsA MOJICKYJIApHAA Macca. OCHOBHEBIE MCTOJbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COGIIHHGHI/IP'I - MoJIMMEpHU3alAa U MOJUKOHICHCAIUA
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5.2 DKcrepuMEeHTalbHbIE METOJbl M3Y4YeHHs BEIECTB M MX MPEBpAlllCHHH: O3HAKOMIJIEHHE ¢ 0Opa3lamMH NPUPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH, IIJIACTMACC, Kay4dyKOB. [lonydeHre CHHTETHYECKOrO Kay4yKa U PE3UHbI

IIpoBepsiemble 3jieMeHTHI cogep:kanus (11 kaacc)

Kon IIpoBepsieMblii 2JIEMEHT CONEpKaAHUS
1 TeopeTnueckne OCHOBBI XUMUU
11 XUMHUECKUH 371eMeHT. AToM. SIIpo aroma, HM30TONbI. DJIEKTPOHHAs 000JI04Ka. DHEpreTU4eckue YpPOBHH, IMOJYPOBHU. ATOMHBIE

opburamy, s-, p-, d-anemeHTl. OCOOCHHOCTH pacIpeleeHHst IEKTPOHOB 10 OpOHMTAIsIM B aTOMax »JJIEMEHTOB IEPBBIX YETHIPEX
HEepUoJIOB. DJIEKTPOHHAS KOH(UTYpaLus aTOMOB

1.2 [lepnonnueckuii 3axkoH u Ilepumonnueckas cucremMa xumuueckux aemeHToB J[.MI. MenneneeBa. CBsI3p NMEPUOAMYECKOTO 3aKOHA M
[lepuonnueckoii cucteMbl XUMUYecKux dsiemMeHToB .M. MeHneneeBa ¢ COBPEMEHHON TEOpHEH CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX MMH MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIIaM M MepuoiaMm. 3HaYeHHE
MEPUONYECKOT0 3aKOHA B Pa3BUTHU HAYKH

13 Crpoenue BemecTBa. XUMHUECKas CBS3b. BUbl XUMHUYECKOM CBSI3U (KOBaJEHTHAsl HEMOJSIpHAs U IMOJISIpHAsi, HOHHAsA, METaJJInyecKasi).
WoHbl: KaTHOHBI W aHHUOHBIL. MeXaHU3Mbl O0pa30BaHMs KOBAJIEHTHOM XUMHMYECKOW CBsA3M (OOMEHHBIH M JOHOPHO-aKLENTOPHBIN).
Bonxoponnas ca3b

14 BanenTtHoCTh. DnekTpooTpuIaTeNbHOCTh. CTENEHb OKUCIIEHUS

15 BemecTBa MOJIEKYISPHOTO M HEMOJCKYISIPHOTO CTPOCHHS. 3aKOH IOCTOSIHCTBA COCTaBa BEMISCTBA. THIBI KPUCTAJUTMUECKUX PEIISTOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPHUCTANIMYecKoi pemieTku. [loHATHe O AucrnepcHBIX cucTteMax. VICTHHHBIE U KOJUTOWIHBIC
pacTBOpbl. MaccoBas 710715 BEIIECTBA B PaCTBOPE

1.6 Knaccudukanus Heoprannueckux coeiuHeHnil. HoMeHknaTypa HeOpraHM4eCKIX BEUIECTB

1.7 XuMuueckas pcaKnus. Knaccmbmcauml XUMHUYCCKUX pCaKI_[I/Iﬁ B HeOpFaHHqCCKOﬁ n OpFaHHqCCKOﬁ XUMHUH. 3aKOH COXPAaHCHUSA MACChI
BCIIECTB, 3aKOH COXPAaHCHHUA U IMPEBPALICHUA SHCPTHUU ITPU XUMUYCCKHUX PECAKIUAX

18 CKOpOCTh peakiuu, €¢ 3aBUCUMOCTh OT Pa3IUYHBIX (haKTOPOB

19 OOparumbie peakni. XUMHYECKOe paBHOBecHe. DaKTOPhI, BIUSIONINE HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Ipunmun Jle [llaTense

1.10 |OnextponuTtnueckas auccouuanus. CunpHble U cialOble 37eKTpoiauThl. Cpena BOJHBIX PACTBOPOB BEILIECTB: KHUCTas, HeUTpanbHas,
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mesoyHas. Peaknum noHHOTro oOMeHa

1.11 OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINU
2 Heopranudeckast xumust
2.1 Hemeramnsl. [Tonoxxenune nHemetaioB B [lepuoanyeckoit cucteme xumuueckux snemeHToB J[.M. MenaeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OuU3uvecKre CBONCTBA HEMETAIOB. AJIIOTPOIHS HEMETAIIOB (Ha pUMEpe KUCIOpoaa, cepbl, pocdopa u yriepoaa)
2.2 XVWMHUYECKUE CBOMCTBA BAKHEHIIIMX HEMETAILIOB (TaJIOTEHOB, Cephl, a30Ta, pocdopa, yriiepoaa U KPeMHHSI) H UX COSTUHEHHH (OKCHIIOB,
KHCIJIOPOJICOAEPKAIIMX KUCIIOT, BOAOPOIHBIX coequHeHni). [I[puMeHeHne BaXKHEHIITMX HEMETAJIIOB M KX COCTMHEHUI
2.3 Mertamibl. Tlonoxenue mertamioB B [lepuommyeckoit cucreme xumuueckux diemeHToB JI.M. MenneneeBa. OCOOCHHOCTH CTPOCHUS
JIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmme (u3udeckue cBoiicTBa MeTauioB. CIUTaBbl META/UIOB. DJIEKTPOXUMUYCCKUU PsijT
HanpsHKEHUH METAILIIOB
24 XHUMHYECKUE CBOMCTBA BAXHEHUIIMX METALIOB (HATPHWH, Kajdui, KaJblMi, MAarHWi, aJFOMHUHHUH, ITUHK, XPOM, JKEJIE€30, MEIb) U HUX
coenuHeHni. OOmHe CrocoOBI MOydeHUs MeTAIIOB. [I[prMeHeHHE METAJITIOB B OBITY M TEXHUKE
2.5 ['eHeTnyeckasi CBSA3b HEOPTaHUYECKUX BEIIECTB, MPUHAIICKAITUX K PA3TUIHBIM KJlaccaM
3 XUMUSA 1 KU3HDb
3.1 Ponp xumun B obecriedeHNH 3KOJIOTHYECKON, SHEPreTUYeCKOW M MUIIEBOM 0€30MacHOCTH, pa3BUTHU MeAULMHBL. [loHSITHE O Hay4HBIX
METO/aX MO3HAHMS BEIIECTB U XUMHUECKUX PEaKIIU
3.2 [IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIUIAX MPOMBIILICHHOTO TOJYYCHHS BAaXHEHIIMX BemIECTB. YeTOBEK B MHpE BEIIECTB U
MaTepHaliOB: BAKHEWILIME CTPOUTEIbHBIE MaTepHalibl, KOHCTPYKLIMOHHBIE MaTepuaibl, KPacku, CTEKJIO, KepaMuKa, MaTepHasbl s
ANIEKTPOHHMKH, HAHOMATEePUAJIbl, OPraHUUECKHEe U MHHEPATbHBIE YI00peHUS
3.3 XuMHS U 3J0pPOBbE YeTIOBEKA: MpaBUjIa UCIIOIH30BaHUSI JIEKAPCTBEHHBIX MPENapaToB, MpaBuiia 6€30MacHOT0 UCIIOIh30BaHUS TIPENapaToB

OBITOBOI XMMHUH B MMOBCEIHEBHOM KU3HU

32




2. INTAHUPYEMBIE PE3YJIbTATBHI OCBOEHHUSA ITPEJIMETA «XUMHS» B CPEJHEN IKOJIE

JIMYHOCTHBIE PE3YJIbTATHBI
JlnuHOCTHBIE pE3yNbTaThl OCBOEHHUS IMPOrPAMMBI OCHOBHOTO 00Iero 0o0pa3oBaHUsl MO XUMHHM JOJDKHBI OTpakaTb TOTOBHOCTH OOYUYaIOLIUXCS
PYKOBOJICTBOBAThCSI CUCTEMOM MO3UTUBHBIX 1IIEHHOCTHBIX OPUEHTAIMI M PACIIMPEHUs OIbITa IEATEIbHOCTH Ha €€ OCHOBE U B MPOIIECCE peaTu3aiiu
OCHOBHBIX HalpaBlIeHUI BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:
I'pa:ka1aHCcKOro BOCIMTAHUS: OCO3HAHHME POCCHICKON Tpa)¥AaHCKONW HACHTHYHOCTH (MaTpUOTU3Ma, yBaxeHus K OTeuecTBy, K MPOLLIOMY U
HACTOAIIEMY MHOTOHAIIMOHAILHOTO Hapoaa Poccuu, 4yBCcTBa OTBETCTBEHHOCTH U Joiira nepes PonnHoil); TOTOBHOCTB K BBITIOJHEHUIO 00s13aHHOCTEH
TrpaXJaHWHA W pealn3allid €ro MpaB, YBaXEHUE MpaB, CBOOOJ M 3aKOHHBIX HHTEPECOB APYTHX JIOJCH; aKTUBHOE YYacTHE B KU3HH CEMBbH,
00pa30BaTeNbHON OpraHU3aIli, MECTHOTO COOOIIECTBa, POJAHOIO Kpasi, CTPAHBI JJIs peaju3aluu Lejell yCTONYMBOrO pa3BUTHS;, MPEICTAaBICHHUE O
COLMAJIFHBIX HOPMax M TMPaBWIAX MEXKINYHOCTHBIX OTHONICHWA B IOJMKYJIHTYPHOM H MHOTOKOH()ECCHOHAIBHOM OOIIECTBE; TOTOBHOCTH K
pa3HoOO0pa3HONW COBMECTHOM JAESITEeTbHOCTH, CTPEMJIEHHE K B3aUMONOHMMAHHUIO M B3aHMMOIIOMOIIM, TOTOBHOCTh K YYacTUIO B I'yMaHUTapHOUN
NESITEIbHOCTH.
IlaTpuOTHYECKOr0 BOCIUTAHUS: OCO3HAHUE POCCUMCKON TPaXKIaHCKON MIEHTUYHOCTH B MOJUKYJIBTYPHOM U MHOTOKOH(ECCHOHAIILHOM OOIIECTBE;
MPOSIBJICHUE MHTEpPEca K MO3HAHUIO MTPUPOIbI, HACEICHHS, X03s1cTBa Poccuu, pernoHoB U cBoero kpas, HapoJoB Poccun; IeHHOCTHOE OTHOIIICHUE K
JOCTUXKEHHUSIM CBOei PomuHbl — NUBWIM3aLIMOHHOMY BKIanay Poccuu; 1IEHHOCTHOE OTHOIICHHWE K HCTOPUYECKOMY U MPUPOTHOMY HACIEIUIO U
00BEKTaM MPUPOJHOTO W KYJIBTYPHOTO HACJIEIUS YEIOBEUECTBA, TPAAMIIMSAM Pa3HBIX HAPOJOB, MPOXKMBAIOIIMX B POJIHON CTpaHE; yBaXEHUE K
cuMBojiaM Poccun, cBoero kpasi.
JAVXOBHO-HPABCTBEHHOI0 BOCHUTAHMS: OpPHEHTAIMS HAa MOpPAJIbHBIE IIEHHOCTH W HOPMBI B CHUTYallHMSIX HPABCTBEHHOTO BBIOOpPA; TOTOBHOCTH
OLICHMBATh CBOE IMOBEJIEHUE U IMOCTYNKH, a TAK)KE MOBEACHUE U MOCTYNKH APYTUX JIFOAEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C Y4ETOM
OCO3HaHHUS TOCJEICTBUN U OKpY)Kalolllel cpejbl; pa3BUBAaTh CIIOCOOHOCTH pellaThb MOpaJbHbIE MPOOJIEMbl HA OCHOBE JIMYHOCTHOTO BBIOOpa C
OTOpO Ha HPABCTBEHHBIC IIECHHOCTH W MPUHATHIE B POCCUICKOM OOIIECTBE MpaBHUiia M HOPMBI TIOBEJIEHUSI C YUETOM OCO3HAHHS MOCIEACTBHM s
OKpY>KaloIleu Cpeibl.
JCTETUYECKOr0 BOCHUTAHMA: BOCIPUUMYUBOCTh K Pa3HbIM TPAJULUSAM CBOETO M JAPYIMX HAPOAOB, MOHMMAHHE POJIM 3THUUYECKUX KYJIbTYPHBIX
TPaIUIUi; IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE M KYJIbTYpe CBOCH CTpaHbI, CBOCH MaJlOil pOAMHBI, MPUPOJIC U KYJIbType APYTHX PETHUOHOB U CTPaH
Mupa, 00bekTaM BeceMUpHOTo KynbTYpHOTO HaclleIusl YeTI0BEUECTRA.
Du3nuecKkoro BOCNUTAHUA, (OPMHUPOBAHNS _KYJIbTYPbl 310POBbSl ¥ _JIMOIMOHAJBLHOIQ 0JIAr0NoJIYYMsi: OCO3HAHWE I[EHHOCTH >KH3HHU;
OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO M YCTAaHOBKA Ha 3JI0POBBIM 00pa3 >KU3HH (30pOBOE MUTAHKE, COOIIOICHNE TUTHEHUYECKUX MTPaBUIL,
cOaJIaHCUPOBAHHBIN PEXXHUM 3aHITHH M OTIbIXa, peryispHas (pu3ndeckas aKTUBHOCTB); COONIOJCHHE TpaBWi OE30MacHOCTH B MPHUPOJIE; HABBHIKOB
0€30MacHOTO TOBEICHUS B HMHTEPHET-CPEAE; CIOCOOHOCTh aJalnTUPOBAThCA K CTPECCOBBIM CHUTYaIlMsIM U MEHSIOIUMCS COIMAIbHBIM,
WH(POPMAIMOHHBIM ¥ TPUPOJHBIM YCIOBHUSM, B TOM YHCIIE OCMBICISIE COOCTBEHHBIN OIBIT M BBICTpaMBas NajbHEUINE IEH; COPMUPOBAHHOCTH
HaBbIKa pedekcun, TpU3HAHUE CBOETO NIPaBa Ha OMIMOKY M TAaKOTO e MpaBa APYroro 4eIoBeKa; TOTOBHOCTh M CIIOCOOHOCTh OCO3HAHHO BBITIOIHSTH U
MpoMaraH/MupoBaTh MpaBuUjia 3J0pPOBOT0, OE30MACHOTO U 3KOJOTHYECKH IieJecooOpa3Horo obpasa >KHU3HHM; OEpexHO OTHOCUTHCS K MpPUPOJE U
OKpY>Karollen cpefie.
TpyaoBOro BOCHHMTAHUS: YCTaHOBKA Ha AaKTUBHOE YydYacTHE B pEUICHUHM MPaKTUYECKHX 3amad (B paMKaxX CEeMbH, IIKOJBI, Topoja, Kpas)
TEXHOJIOTUYECKOW M COILMATbHOW HAIMPABICHHOCTH, CIIOCOOHOCTh WHHUIIMHPOBATh, IUIAHUPOBATH M CAMOCTOSITENLHO BBIMONHITH TAKOTO pPoOja
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NeSTeNbHOCTh; UHTEPEC K MPAKTUUYECKOMY M3Y4EHHUIO Mpodeccuil u TpyAa pa3IudyHOro pojAa, B TOM UUCIIE Ha OCHOBE NPU MEHEHUs reorpauyeckux
3HaHWi; 0OCO3HAHNE BAXHOCTH OOy4YEHHS Ha MPOTSHKEHUHM BCEH JKU3HU JUIA YCHEIHOW MPOopEeCcCHOHATBHON eSTebHOCTH U Pa3BUTHE HEOOXOIMMBIX
YMEHUH I 3TOr0; OCO3HAHHBIN BBIOOP M MOCTPOECHUE HHIMBUAYAJIBHOW TPAEKTOPUU OOPa30BaHMS M JKU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U
OOIIIECTBEHHBIX UHTEPECOB M MOTPEOHOCTEA.

JKOJ0THYeCKOr0 BOCHUTAHMA: OPHEHTAlMsl HAa IPHUMEHEHHE reorpapuuecKux 3HAHUN JAJs pelleHus 3a7ad B o0JIacTH OKpYXKarolled cpelsl,
TUTAHUPOBAHMS TIOCTYNKOB M OLIEHKH MX BO3MOKHBIX IMOCIEACTBUI Uil OKPYXAIOIIEH Cpeapl; 0CO3HAHME III00aTbHOTO XapaKTepa 3KOJOTHYECKUX
Ipo0JIeM U MyTel WX PeLIeHUs; aKTUBHOE HeNpUsTHE ACHCTBHM, MIPUHOCAIINX Bpell OKPYXKAIOLIEH cpesie; 0CO3HAHUE CBOEH POJIM Kak IpakAaHuHa U
HOTpC6I/IT€JISI B YCJIOBUAX B3aUMOCBA3HU HpHpOI[HOfI, TEXHOJOTHYCSCKON COLIHaJIBHOfI Cpca; rOTOBHOCTH K YUaCTHUIO B HpaKTI/I‘ICCKOﬁ ACATCIIbHOCTHU
9KOJIOTUYECKOM HAIpaBIEHHOCTU. B YCIOBUSX B3aUMOCBSI3U NPUPOAHOM, TEXHOJOTMUECKOW M COLMAIBHOW Cpel; FOTOBHOCTh K YYacTHUIO B
[IPaKTUYECKON AESITEIbHOCTU IKOJIOTMYECKOM HAIlPaBIEHHOCTH.

IleHHOCTH HAYYHOIO IO3HAHMSA: OPUEHTALUS B JAEATEJBHOCTH HAa COBPEMEHHYIO CHCTEMY HAayuyHBIX IpPEICTaBICHHH reorpaduyeckux Hayk o0
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSl NPUPOABI U OOLIECTBa, O B3aMMOCBS3SIX YEJIOBEKa C IMPUPOAHOM U COLHMAIbHOW Cpeioi; OBIaJCHUE
YUTATENICKOM KyJIbTYPOIH Kak CpPeICTBOM IO3HAHMs MHpa AJs NPUMEHEHUs pa3IMYHbIX MCTOYHHKOB reorpaduieckoil HHPOpMaLuu NpU peleHUH
IMO3HABATCJIIbHBIX W IMPAKTUKO-OPUCHTHPOBAHHLIX 3ala4; OBJIAJICHUC OCHOBHBIMH HABBLIKAMHU HCCJICIIOB&TGJII:CKOﬁ JACATCIIbHOCTHU B reorpa(bnqecm/lx
HayKax, yCTAHOBKA HA OCMBICIIEHUE OINbITa, HAOMIOACHUN U CTPEMIIEHHE COBEPILIEHCTBOBATh MYyTHU JAOCTHKEHHSI MHAWBUIYAIbHOTO U KOJUIEKTUBHOTO
Onaromnory4us

METAINIPEJIMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOSHUS yUeOHOTO TpeaMeTa « XUMHUs Ha YPOBHE CpeHETr0 00IIero o0pa3oBaHus BKIIIOYAIOT:

3HaUMMBbIC 711 (DOPMUPOBAHUS MHPOBO33PEHUS OOYUYAIOMIMXCS MEXIAUCIUIUITMHAPHBIC (MEXIpEIMETHbIE) OOIeHayYHbI€ TOHSATHS,
OTpaXKaroIKe IEJOCTHOCTh HAYYHON KapTHUHBI MUpa U CHEU(UKY METOAO0B MO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DHEPIHsl, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSs, UCCIIEIOBAHUE,
HaOJII0/IeHNe, U3MEPEHUE, SKCTIEPUMEHT U JIpyTHe);

yYHUBEpCallbHbIE y4yeOHbIEe JelcTBHUS (IMO3HABaTeIbHbIE, KOMMYHUKATHUBHBIE, pEryJIATHBHBIE), obecmneunBaromue (HopMUpOBaHUE
(GYHKITMOHAILHON TPAMOTHOCTH M COITUATBHOM KOMITETEHIIUN 00 YyJarOIINXCS;

CIIOCOOHOCTh O0YYAIOIUXCsI UCIIOJIB30BaTh OCBOCHHBIE MEXIUCIHUILUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHMS U YHUBEPCAIbHBIC y4eOHBIC
JICUCTBUS B ITIO3HABATEIBHOW U COUAIILHOW MTPAKTHUKE.

MeranpeaMeTHble pe3ylbTaThl OTPaXKAIOT OBJIAJIEHHE YHUBEPCATbHBIMU YyYE€OHBIMH TIO3HABATECIbHBIMH, KOMMYHHKATHUBHBIMU U
PEryJIsTUBHBIMU IE€UCTBUSMU.

OBJiaieHHe YHHMBEPCAJbHBIMH Y4eOHBIMU NO3HABATEILHBIMHY IEHCTBUSIMMN:

1) 6a3oBble JJOrHYecKHe AeHCTBUA:

CaMOCTOSITEIHHO (DOPMYITHUPOBATH U aKTYAIM3UPOBATH TPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPEACNATh UEAW JACATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HUX JOCTHXKEHUS, COOTHOCUTH PE3YJbTaThl JEATEIBHOCTU C
MOCTaBJICHHBIMU 1IEJISIMU;
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WCII0JIh30BaTh MPU OCBOCHUH 3HAHWK MPUEMBI JIOTHUECKOTO MBIIIICHHS — BBIICTATh XapaKTepHbIE TPU3HAKY TTOHSATUNA U YCTaHABIUBATh WX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLINE MOHATHUSA JIJIs1 OOBSICHEHUS OTACIbHBIX (DaKTOB U SIBICHUN;

BBIOMpAaTh OCHOBAHUS U KPUTEPHUH VIS KJIACCU(PUKAIIMK BEIIECTB U XUMHUYECKUX PEaKITUii;

yCTaHABIWBATh MPUYUHHO-CJICJACTBEHHBIC CBSI3U MEK/Y N3y9aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXKJEHUS (MHAYKTUBHbBIC, NEIYKTUBHBIC, MO AaHAJOTUH), BBIABIATH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B
paccMaTpUBAEMBIX SIBICHUSIX, POPMYITHPOBATH BHIBOJBI U 3aKITIOUYCHUS;

MPUMEHATh B TIpOIleCCe IMO3HAHUS, WCIOJb3yeMble B XHMHH CHMBOJMYECKHE (3HAKOBBIC) MOJEIH, MPeoOpa3oOBBIBATh MOJCIHHBIC
MpEACTaBICHUS — XUMHYECKHUU 3HAK (CMMBOJ) dJEMEHTa, XUMHUYeckass (GopMmysa, YpaBHCHHE XHMHUYECKOW peaKkIuu — TpH pelieHUU
y4eOHBIX IMO3HABATEIBHBIX M MPAKTHUYECKUX 3a/ad, MPUMEHSITh Ha3BaHHBIC MOJICTbHBIC MPEJCTABICHUS JJIA BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUUECKUX PEaKITUi.

2) 0a3oBbIe HCCIeA0BaTENbCKHE AeliCTBUSA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOT'O MO3HAHUSA BEIIECTB M XUMHUYECKUX PEAKIINA;

dbopmynupoBaTh €T W 3aJa4d HCCIIEJIOBAHUS, HMCIOJIb30BAaTh IOCTABJIECHHBIE M CaMOCTOSITENIBHO C(OPMYIHpPOBAHHBIE BOIMPOCHI B
KadeCcTBE MHCTPYMEHTA MO3HAHUS M OCHOBHI JUIsI (JOPMHUPOBAHHMS THITOTE3BI 11O TIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;,
BJIAJICTh HABBIKAMH CaMOCTOSTEIIBHOTO ITUTAHUPOBAHUS M TIPOBEICHHUS YUYCHHYECKHUX OKCIICPUMEHTOB, COBEPIICHCTBOBATH YMEHHS
Ha0II01aTh 32 XOJA0M IPOIECCa, CAMOCTOSATEIFHO MPOTHO3UPOBATh €r0 Pe3yabTaT, POopMyIUpoBaTh 000OIIEHNS U BBIBOJIBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB HCCIIEOBAHMS, COCTABISATH OOOCHOBAHHBIN OTUET O MPOJIEIIAHHON paboTe;

MpUOOpETaTh ONBIT YYEHUYECKOM MCCIEOBATEIbCKOW W MPOEKTHOW JESTENIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHHS TPAKTUUECKHUX 3a7a4, IPUMEHECHHUIO Pa3TUYHBIX METOOB TTO3HAHUS.

3) padora ¢ undopmanueii:

OPHUEHTHPOBATHCS B PA3TUYHBIX HCTOYHMKAX HHGOpMAIUMU (HAyIHO-TIOMYJISpHAs JIUTepaTypa XHUMHYECKOTO COJep)KaHUs, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa), aHAIM3UPOBATh WHMOOPMAIMIO PA3TMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUUECKU OIICHUBATH €&
JIOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTH;

dbopMyIHpOBaTh 3aMpOChl U MPUMEHSATH Pa3UYHBIE METOABI MPH TOUCKe M 0TOOpe WH(OpMAIUU, HEOOXOIUMOUN I BBHITOJHCHHUS
y4eOHBIX 33]1a4 OMPENeIEHHOTO TUTIA;

MpuoOpeTaTh OMBIT UCTIOJIb30BAHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U PA3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO BBIOMpPATh ONTUMANIBHYIO (OpMY TpencTaBieHus WHPopManuu (CXeMbl, TpapuKH, TUarpaMMBbl, TAOJHIIbI, PUCYHKHU H
Jpyrue);

WCIIOJIb30BAaTh HAYYHBIN S3BIK B KQUECTBE CPEJICTBA MPHU paboTe ¢ XUMHUUYECKON HH(OpMAIUEil: MPUMEHSITh MEKITPEAMETHbIE ((hrU3rUecKue
Y MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, POopMyITbl, a0OpeBUATYpbl, HOMEHKIIATYPY;

HCII0JIb30BATh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISAIHOCTH.

OBJajieHue YHUBEPCAJbHBIMIA KOMMYHUKATHBHBIMH J1I€/iCTBUAMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJ€ auajora W/Wid JUCKYCCHHU, BBICKA3bIBaTh HJieH, (HOPMYIHPOBATH CBOHU
MIPEJIOKEHNS OTHOCUTEIHHO BBIMIOJHEHUS MPEITIOKCHHON 3a1a4H;
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BBICTYIIATh C PE3CHTAIMCH pe3y/IbTaTOB IMO3HABATEIILHOM JIeITeIbHOCTH, MTOJIYYCHHBIX CAMOCTOSITEIIBHO HJIM COBMECTHO CO CBEPCTHHKAMHU
MIPY BBIMOJTHCHUH XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUYECKOW pabOThI MO HCCICIOBAHUIO CBOWCTB M3yYaeMbIX BEIIECTB, peaM3aIluu
y4eOHOro MpoeKkTa U (POpPMYyJIUPOBATh BHIBOJBI IO PE3yJIbTaTaM MPOBEASHHBIX HCCICIOBAHMIM NMYTEM COTIACOBAHUS IO3UIUMN B XOE
o0cyxaeHus 1 0OMeHa MHEHUSMH.

OBy1ajieHNe YHUBEPCAJbLHBIMH PEeryJIATHBHBIMH € CTBHAMM:

CaMOCTOSITEIPHO TUTAHUPOBATh M OCYIIECTBIISATH CBOKO IMO3HABATEIBHYIO JCSITEIIBHOCTD, ONpenensis e€ el U 3a71a4d, KOHTPOJIUPOBATh H
0 Mepe HEOOXOIUMOCTH KOPPEKTHUPOBAThH IpeIiaraéMblii aiIfOPUTM JCHCTBHIA MPH BBIMOTHECHUHM YY€OHBIX W MCCICAOBATEIBCKUAX 3ajadY,
BBIOMpaTh HanboJee 3PpPEKTUBHBIN CIIOCO0 UX PEHICHUS C YIETOM MOTYUCHHS HOBBIX 3HAHUI O BEIICCTBAX U XMMHUYECKUX PCAKIIUAX;
OCYIIECTBIIATh CAMOKOHTPOJIb CBOCH JIEATEIIPHOCTH HAa OCHOBE CaMOAHAJIN3a U CAMOOIICHKH.

IIpeameTHBbIE pe3yabTaThl
IIpoBepsiemble TpeOOBaHUS K pe3y/ibTATAM OCBOEHUSI OCHOBHOM
oOpa3zoBaTtesbHOM nporpamMmmsbl (10 kiacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTta

[IpoBepsieMble TpeIMETHBIE PE3YIbTaThl OCBOEHUS OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbl CPEHETO 00IEro 00pa3oBaHUs

1

Teopernueckre OCHOBBI OPraHUYECKON XUMHH

11

CdopMupoBaHHOCTh MPEACTABICHUN O XMMHMUYECKOM COCTaBJISIOUIEH €CTEeCTBEHHOHAyYHOW KapTUHBI MHUpPA, POJM XUMHH B
NO3HAHUU SBJICHUH MNPHUPOJbI, B (HOPMUPOBAHMM MBIIIJIEHUS M KYJIbTYpbl JHMYHOCTH, €€ (YHKIMOHAJIBbHOW TI'PaMOTHOCTH,
HEOOXOIUMOMN JIJIsl peIlieHUs MPaKTUYECKHUX 3a/1a4 U SKOJOTHYEeCKH 0OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/10POBbIO U MIPUPOIHOM
cpene

1.2

Bnanenue cucremMoil XMMHMYECKHMX 3HAHHMM, KOTOpas BKJIIOYAeT: OCHOBOIOJIAralollue MOHSTHS (MOJIeKysa, BaJEHTHOCTD,
AIIEKTPOOTPHUILIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMHYECKasi CBS3b, MOJb, MOJSPHAs Macca, MOJISIPHBI 00beM, YIiepoIHBIN
ckeneT, GyHKUMOHANIbHAs TPYINa, paguKajl, U30MepHs, U30MEPhl, TOMOJIOTUYECKUH PsAJl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOI- U
a30Tco/IeprKalllie COeIMHEHHsI, OMOJIOTHYECKH aKTHUBHBIE BellecTBa (YIIeBObl, )KUPbI, OEIKH), MOHOMED, OJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIMHEHMs); TEOPUU U 3aKOHBI (TEOpHs] XMMHUYECKOTO0 CTPOECHMSI OpraHmyeckux BemecTB A.M.
BytnepoBa), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK XUMHH, (PaKTOJIOTMYECKHE CBEJIEHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U
0€30MacHOM HCIOJIb30BAHUN BA)KHEHUIINX HEOPraHMYECKUX M OPraHMYECKHUX BELIECTB B OBITY M MPAKTHUYECKOH NEeSTEIbHOCTH
4eJIoBeKa

1.3

CdopMUpOBaHHOCTh YMEHUW BBIABISATh XapaKTepHbIE NPHU3HAKW TIOHSATHH, yCTAaHABIMBATh WX B3aMMOCBSI3b, HCIOJIB30BATh
COOTBETCTBYIOIIME OHATHS [IPH OMUCAHUH COCTaBa, CTPOEHUS U MPEBpAIIeHUN OPraHUYECKUX COeAMHEHUN
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14

c(OPMHPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUYECKYIO CHMBOJHMKY JJISI COCTABICHHUS MOJEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BepHyTOH, COKpalleHHON) (OopMyNl OpPraHMYECKHUX BEIIECTB M YPABHEHHM XUMHUYECKHX pEaKIui, M3roTaBIMBaThb MOJEIU
MOJIEKYJI OpraHMYECKHUX BEIIECTB JUIsl HJUTFOCTPALIMU UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS

1.5

ChopMupoBaHHOCTh YMEHUH yCTaHABJIMBAThH NMPUHAJICKHOCTh U3YUYCHHBIX OPTaHMUYECKUX BEIECTB MO UX COCTaBY U CTPOCHUIO K
OIpe/ielIEeHHOMY KJlaccy (TpyImIe) coeAMHEeHUH (yrieBoAopoabl, KUCIOPO U a30TCOAEPIKAIINE COeAMHEHUS, BHICOKOMOJIEKYJISIPHbIE
COEIMHEHMS ), 1aBaTh UM Ha3BaHUs 10 cucreMarndyeckoil HomeHkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMEHHUS ONIPENENATH BUABI XUMHUECKON CBSI3U B OPraHMUECKUX COCIMHEHUSX (OJMHAPHBIC U KPATHBIC)

1.6

C(bOpMI/IpOBaHHOCTB YMCHHUS MPUMCHATH: ITOJIOXKCHUA TCOPUH CTPOCHUA OPraHUYCCKUX BCIICCTB AM. EYTJ'IepOBa JJIA 00BACHEHHS
3aBHCHMOCTH CBOICTB BCIICCTB OT UX COCTAaBa U CTPOCHU; 3aKOH COXPAaHCHUA MACChI BCUICCTB

VYrnesopopoasl. Kucinopoiconep:xaiiye 1 a30TcoiepKaliie OpraHn4eckiue coeIMHEHNs. BbICOKOMOIEKYISIpHbIE COEAMHEHUS

2.1

CdopMUpOBaHHOCTh YMEHUH TPHUBOJUTH TPUBHAIBHBIC HA3BaHUS OTICIBHBIX OPTraHWYECKUX BEIIECTB (ITHIICH, IPOIUJICH,
aleTHIICH, STUJICHTIINKOIIb, TTUIEpUH, (GeHOT, PopMallbeTU/I, alleTalbAeTHa, MypaBbUHAs KHCIOTA, YKCYCHAS KHCIIOTA, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAsI KUCJIOTa, III0K03a, PPyKTO3a, Kpaxmall, [eJIJIH0103a, TIUIUH)

2.2

ChopMHpPOBAaHHOCT, YMEHUW XapaKTEpPH30BaTh COCTaB, CTPOCHHE, (PU3NUYECKHE ¢ XUMHYECKHE CBOMCTBA THUITMYHBIX
MpeJCTaBUTENEeH pa3IUYHBIX KJIAcCOB OpPraHMYECKHX BeEIIeCcTB (MEeTaH, 3TaH, STWJIEH, MPOMWJIEH, aleTuiieH, OyraaueH-1,3,
MeTunoyraaueH-1,3, OeH30J, METaHOJ, JTaHOJ, ITHJICHIJIUKOIb, TJIMIIEPUH, (EHOJI, aleTalbJETH], MypaBbHUHAs U YKCYCHas
KHUCTIOTHI, TJIFOK03a, KpaxMall, [eJIJTI0I03a, aMUHOYKCYCHAs KUCIIOTA)

2.3

ChopMupoBaHHOCTh YMEHHS WIUTFOCTPHUPOBATH F€HETUYECKYIO CBSI3b MEXAY THINHUYHBIMH MPEACTaBUTEISIMH PA3IMUHBIX KJIaCCOB
OpPraHMYECKUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C HCIIOJIb30BAHUEM CTPYKTYPHBIX (OpMYIT

2.4

CdopMupoBaHHOCTb YMEHUS XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJAOPOIHOTO ChIPhs (HEPTH, MPUPOIHBINA ra3, yroyb), CIOCOObl UX
nepepaboTKU U MPaKTHYECKOE MPUMEHEHUE MPOYKTOB MepepaboTKH

XUMHS U KU3Hb. PacueTsbl

3.1

ChopMHpPOBaHHOCTH YMEHUH BIJIAJIETh CUCTEMON 3HAHUH 00 OCHOBHBIX METOJIaX HAYYHOTO IMMO3HAHUS, UCIIOJIH3YEMBIX B XUMHUU TIPH
M3YYCHUHU BEIIECTB U XUMHUUYECKUX SBJICHU (HAOII0IeHNE, U3MEPEHHE, YIKCIIEPUMEHT, MOJISITMPOBAHUE), UCIIOJIb30BATh CUCTEMHBIC
XUMUYECKHE 3HAHUS JUIsl NPUHATUS PEIICHWA B KOHKPETHBIX JXU3HEHHBIX CHUTYalMsX, CBS3aHHBIX C BEIIECTBAMM M UX
MIPUMEHEHUEM

3.2

ChopMupoBaHHOCTH YMEHHI COOIIONATH MPaBUIIa OJIB30BAHUS XUMUYECKOH MOCY0H U JIaOOpaTOpHBIM 000PYIOBAHUEM, & TAKXKe
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nmpaBujia O6paIJ_I€HI/IH C BCICCTBAMHU B COOTBCTCTBUU C MHCTPYKIHUAMU IO BBITTOJIHCHUIO HaGOpaTOpHLIX XUMHUYCCKHUX OIIBITOB

3.3 ChopMupoBaHHOCTh YMEHHUI TUIAHUPOBATH U BBINOJIHATH XUMHUUECKUI SKCIIEPUMEHT (IIPEBpAILICHHs] OPraHMYECKUX BEIIECTB MPHU
HarpeBaHUH, MOJyYECHUE YTHIICHA U U3YYCHHE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIMK OPTaHUYCCKUX BEIECTB, JeHATYpalys OCIIKOB
IpY HAarpeBaHUU, [IBETHBIC PEAKLIUU OEJIKOB) B COOTBETCTBUU C MPaBHJIAMHU TEXHUKHU 0€30IaCHOCTH IpU OOPAIEHNUH C BEIIECTBAMU
U JIa0OpaTOpPHBIM O00OpPYIOBAaHUEM; NPEJACTABIATh PE3yJbTaThl XUMHUECKOIO JKCIEpHUMEHTa B (opMe 3aluCd YpPaBHCHHIMA
COOTBCTCTByIOH_[I/IX peaKHI/Iﬁ )41 q)OpMy.HI/IpOBaTb BBIBOJIbI HA OCHOBC 3TUX pesyanaTOB

3.4 ChopMupoBaHHOCTH YMEHHI NPOBOJUTH BBIYMCICHUS 10 XMMHYECKHM YpaBHEHHSM (Macchl, 00beMa, KOJIWYECTBA HMCXOIHOTO
BEIIECTBA WMJIM IMPOJYKTa PEAKIUK IO W3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 MCXOIHBIX BEIICCTB HJIM MPOIYKTOB
peakuun)

3.5 ChopMupOBaHHOCTh YMEHHI KPUTHYECKH AHAIM3MPOBATH XMMHUYECKYIO WHQPOPMAIMIO, MOJYyYaeMyH) M3 pPa3HbIX HUCTOYHHUKOB
(cpencTBa MaccoBoit nH(MopMalyu, cetb IHTEpHET U Ipyrue)

3.6 CdopMupoBaHHOCTh YMEHHUH COOJIOATH MIPABHIIA SKOJOTHYECKH I€JIeCO00Pa3HOr0 TIOBEICHUS B OBITY M TPYAOBOH JCSITEILHOCTH
B IEJIIX COXPAHEHUS CBOETO 3J0POBbS M OKpYXKAroIIed NPUPOIHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KHBBIC
OpraHU3MBbI OTPEICTICHHBIX OPraHMYECKUX BEIIECTB, MOHUMas cMbIch nokazatens [IJIK (mpeaenbHO 1omycTUMOi KOHIIEHTpAIUn),
MOSICHATH Ha TIpPUMEPax CrocoObl YMEHBIIICHHUS U MIPEIOTBPAILCHHS UX BPEJIHOTO BO3JICHCTBHS HA OPTaHU3M YeJIOBEKa

IIpoBepsiemble TPeOGOBaHMS K pe3y/IbTaTaM 0CBOCHHUS OCHOBHOM
o0pa3oBartesibHOI nporpammel (11 kiace)
Kon [TpoBepsieMbie TIpeAMETHBIE PE3yJIbTaThl OCBOCHHUSI OCHOBHOMN 00pa3oBaTeIbHOMN MPOrpaMMBbl CpEIHEro 00IIero oopa3oBaHus
MIPOBEPSEMOTO
pe3yibrara
1 TeopeTnyeckre OCHOBBI XMMHUHU
1.1 Brnanenue cucteMoil XMMHYECKHX 3HAHWHM, KOTOpas BKIIFOYACT: OCHOBOIOJIATAIONINAE TOHATHS (XHMHYECKHUW DIIEMEHT, aToM,

JNIEKTPOHHasE  00oJoYka aroma, S-, P-, d-dIEKTpOHHBIE OpPOWTAaAM  aTOMOB, HMOH, MOJIEKYJla, BaJICHTHOCTb,
3EKTPOOTPHUIIATENLHOCTD, CTENIEHb OKUCIIEHUS, XMMHUYECKas CBsI3b, MOJIb, MOJIIPHAsl Macca, MOJISIPHbBIN 00beM, KpUCTaInyecKas
pelIeTKa, TUMBl XUMHUYECKUX PEAKUUN (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, DK30- W JHJIOTEPMHYECKHE, PEAKIHH HOHHOIO
oOMeHa), pacTBOP, PJIEKTPOJIUTHI, HEIJEKTPOIUTHI, AMEKTPOJIUTHYECKAS TUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUUYECKON PEAKINH, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHsI IEKTPOIUTHUECKON nucconranuy, [lepuoanuecknii
3akoH JI.MI. MenneneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHH, (PaKTOIOTHYCCKHE
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJyYEHHH M OE30MAaCHOM HCIOJIb30BAHWU BAXKHEHMIINX HEOPTaHWYECKUX BEIIECTB B OBITY U
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HpaKTI/I‘ICCKOﬁ JACATCIIbHOCTH 4YCIJIIOBCKA

1.2 ChopMupoBaHHOCT YMEHUH BBISBIATH XapakTEpHbIE TPU3HAKA M B3aMMOCBS3b W3YUYEHHBIX MOHATUH, NPUMEHATH
COOTBETCTBYIOIIME IIOHATHSA IIPU ONMCAHMM CTPOCHMS M CBOMCTB HEOPraHMYECKHX BELIECTB M MX IPEBPALICHHUN; BBIABIATH
B3aMMOCBSA3b XUMUYECKUX 3HAHUN C TIOHATUSAMU U MPEJCTABICHUSMHU APYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB

13 Bnanenue OCHOBHBIMM METOJAaMHM HAy4yHOTO IIO3HAHMSA BEUIECTB W XHMHUYECKHX SBJICHUN (HaONIOlEHHE, HW3MEpEeHUe,
9KCHEPUMEHT, MOJIETUPOBAHUE)

14 ChopMupOBaHHOCTH YMEHHH OIPENENATh BAJICHTHOCTh W CTENEHb OKUCICHUS XWMHYECKHUX OJIIEMEHTOB B COCAMHEHUSX
pa3IMYHOI0 COCTaBa, BMJ XUMHMYECKOH CBS3U (KOBAJIEHTHAs, MOHHAs, METAJJIMYECKas, BOJOPOJAHAs) B COEAMHEHUSX, THUII
KPUCTATIMYECKON PELIETKN KOHKPETHOT'O BEIIECTBA (aTOMHAs, MOJIEKYJIIpHasi, HIOHHAs!, METaNINYeCKas)

1.5 ChopMupoBaHHOCTH YMEHUH OMPEIEIIATH XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCIUHEHHN

1.6 ChopMupoBaHHOCTH yMEHHUS KIacCU(DUIIMPOBATh XUMHUYECKHE pPEAKIUU [0 Pa3IUYHBIM TpHU3HAKaM (YUCIy M COCTaBy
pearupyomux BelecTB, TEIUIOBOMY 3(PPEKTy peaklui, U3MEHEHUIO CTENeHEH OKUCIIEHHS 3JIEMEHTOB, OOpPaTUMOCTH pEakLuy,
YYaCTHIO KaTallu3aTopa)

1.7 CdopMupoBaHHOCTh YMEHUN COCTaBJIATh YPABHEHMs peakUuil pa3IudHbIX TUIIOB, MOJHBIE U COKpAIIEHHbIE YPaBHEHUS peakuil
MOHHOT0 OOMEHa, yYUThIBas YCIOBHS, IPU KOTOPBIX 3TH PEAKIIMU YT A0 KOHIIA

1.8 ChopMupoBaHHOCT YMEHMH HPOBOIUTH PEAKIMM, MOATBEP:KIAIOIINE KAaueCTBEHHBIH COCTaB Ppa3IMUHBIX HEOPraHUYECKHX
BEIIECTB, PaclO3HABATh ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BELLIECTB

1.9 CdopMUpoBaHHOCTh YMEHHUI PAaCKpbIBaTh CYHIHOCTb OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMIl MOCPEACTBOM COCTaBIICHUS
AIIEKTPOHHOTO OanaHca 3TUX peakluit

1.10 ChopMupoBaHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUECKOW PEAKIIUU OT Pa3IMYHbIX (PaKTOpoB

1.11 CdopmMupoBaHHOCTh YMEHHI OOBSICHATH XapakTep CMELIEHUS XHMHUYECKOTO pPAaBHOBECHS B 3aBUCHMOCTH OT BHEUIHETO
BozaeiicTBus (nmpunnumn Jle [llarense)

2 OO0m1ast 1 HeOpraHMUYecKasi XUMHS

2.1 CdopmupoBaHHOCTH yMEHHMH packpbiBaTh cMbich Ilepmogmueckoro 3akona J[.M. MenneneeBa U JI€MOHCTPUPOBATH €ro
CHCTEMaTU3UPYIOLYI0, OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKIIUU

2.2 ChopMHpPOBAaHHOCT, YMEHUH XapaKTEPH30BaTh SJECKTPOHHOE CTPOCHHUE ATOMOB XHMHYECKHX 3JIEeMEHTOB 1 - 4 mepuomoB
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[epuoamnyeckoii cucrembl Xxumuuecknx snemeHtoB J[.J. MenneneeBa, ucnonb3ys moHsTus "s-, p-, d-3ekTpoHHBIE opOuTamm",
"3HEpreTHuecKue ypoBHH", OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHMs CBOMCTB XMMHUYECKHMX 3JEMEHTOB M UX COEAMHEHHUH IO
nepuoaaM u rpynmnam Ilepuoandeckoit cucteMsl XUMU4eCKUX 3i1eMeHToB [[.1. Menneneesa

2.3

ChopMupoBaHHOCTH yMEHHI XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOHCTBA HEOPTaHUYECKHX BELIECTB
pa3IM4YHBIX KJIACCOB, IOATBEP)KIATh CYIECTBOBAHUE N€HETHYECKOM CBSA3M MEXKIY HEOPTaHMYECKUMH BELIECTBAMM C ITOMOLIBIO
YPaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIUN

2.4

ChopMupoBaHHOCTH YMEHUH yCTAaHABIMBATh MPHHAJICKHOCTh HEOPraHMYECKHX BEIIECTB IO MX COCTaBY K OIpPEIeICHHOMY
Kiaccy (rpymme) coeauHeHHH (TMPOCTHIE BEIIECTBA - METAUIBI M HEMETaJUIbl, OKCHIBI, OCHOBAHUS, KHCJIOTHI, am(oTepHbIe
TUAPOKCHUIbI, COJIH)

2.5

CdopMUpOBaHHOCTh YMEHUW HCIONB30BAaTh XHUMHUYECKYI0 CHMBOJHMKY JUIS COCTaBleHUS (OpMysn BELIECTB U ypaBHEHUN
XUMHYECKHX peakiui, cucremarndeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHHUS OTIEIbHBIX HEOPTaHUYECKUX
BEIECTB (yrapHbIi ra3, yrileKUCibli ra3, aMMHUaK, raieHasi U3BeCTh, HeralleHas U3BeCTh, TUThEBAsI COJIA, TUPUT U JPYTHE)

2.6

CdopMupoBaHHOCTh yMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETHMUECKOW CBSA3M MEXIYy HEOPTraHWYECKUMH BEIIECTBAMU C IOMOIIBIO
YPaBHEHUN COOTBETCTBYIOUIUX XUMHUUYECKUX PEAKIIUM

2.7

ChopMupoBaHHOCTh YMEHHMI MJIAHUPOBATH M BBHIMOJHATh XUMHMUYECKHM 3KCIIEpUMEHT (pa3joXeHue MEepoKCHIa BoJopoJa B
NPUCYTCTBUM KaTalu3aTopa, ONPENEIIEHHE Cpellbl pacTBOPOB BELIECTB C MOMOINBIO YHHUBEPCAJIBHOIO WHAMKATOpa, BIUSHUE
pa3nYHbIX (HAaKTOPOB HAa CKOPOCTh XMMHMUYECKOW PEaKIMH, PeaKMd MOHHOIO OOMEeHa, KauyeCTBEHHBbIE PEeaklMu Ha cynbdar-,
KapOOHaT- U XJIOPU/I-aHUOHBI, HA KATUOH aMMOHMSI, peIIeHNE SKCIIEPUMEHTANBHBIX 3a/a4 1o Temam "Metamnsl" u "Hemerasmibr")
B COOTBETCTBUHM C IpaBHJIAMH TEXHHUKHM O€30MacHOCTH MpH OOpallleHuH ¢ BellecTBaMH M Ja0OpaTOPHBIM 00O0PYAOBaHHEM;
NPEJICTaBIATh PE3ylIbTaThl XHUMHUYECKOIO »JKCIepUMeHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOIIMX peakuuil u
(opMynHpOBaThH BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTaTOB

2.8

ChopMupoBaHHOCTH yMEHHUI cOOMIO/IaTh MpaBMIa IMOJIB30BAHUS XMMUYECKOH MOCynoi M j1abopaTopHbIM OOOpYAOBaHHEM, a
TaK)Ke IMpaBuiia OOpAallleHUs] C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBIIOJHEHHIO JaOOPAaTOPHBIX XHMHUYECKUX
OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ XapaKTCPU30BaATh XUMHUUCCKHUC ITPOLICCCHI, JICIKAINEC B OCHOBE IMPOMBIIIJICHHOT'O ITOJTYUYCHUSA CCpHOP’I
KHUCJIOTBI, aMMHaKa, a TaK¥XeC CCbOpMI/IpOBaHHOCTI) Hpe)ICTaBJ'IeHI/Iﬁ 00 06HII/IX HAaYYHBIX MPpHUHOHUIIaAX W SKOJOTrMYCCKUX npo6neMax
XUMHYCCKOI0 MpOMU3BOJACTBA

XUMHS U KU3Hb. PacueTsl
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3.1

ChopMupoBaHHOCTh MPEICTABICHUNA O XUMHUYECKOW COCTABIISIOUICH E€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XHUMHUH B
NO3HAHUU SIBJIEHUM NpUpOIbl, B (OPMHUPOBAHUU MBIIUICHUS W KYyJIbTYPbl JIMYHOCTH, €€ (YHKLIMOHAIbHON TIPaMOTHOCTH,
HEOOXOIUMOW Ui pEIICHHs] NMPAKTHUYECKUX 3a1ad M SKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MIPUPOAHON cperie

3.2 ChopMUpOBaHHOCTh YMEHHIH KPUTUYECKHA aHAIM3MPOBATh XMMUYECKYIO HWH(OPMAIHMIO, MOJYYaeMYIO W3 Pa3HBIX HMCTOYHHUKOB
(cpencTBa MaccoBOM KOMMYHHKALIUK, CeTh IHTEpHET U Apyrue)

3.3 CdopMupoBaHHOCTH YMEHUH COONIOJATh MPaBHJIa SKOJOTHYECKH IIEJIeCOO0Pa3HOr0 TIOBEJEHUS B OBITY H TPYAOBOH
NESITEILHOCTH B LEJISIX COXPAHEHUS CBOETO 3/I0POBBS M OKPYKAIOIICH IPUPOIHOMN CPEJIbI

3.4 Oco3HaBaTh ONACHOCTh BO3JEWUCTBUS Ha XUBBIE OPraHMU3Mbl OIPENEICHHBIX BELIECTB, NMOHMMas cmbica nokazarens [1/IK,
MOSICHAThH Ha IPUMEPaxX CrocoObl YMEHBIICHHUS U MPEIOTBPAILICHUS UX BPEIHOTO BO3JICHCTBHS HA OPraHU3M YeJIOBEKa

3.5 ChopMupOBaHHOCTh YMEHUI NPOBOJIUTH BBIYMCICHHS C HWCIIOJIB30BAHUEM MOHATHUS "MaccoBas 0 BEIIeCcTBa B pacTtBope',

00BEMHBIX OTHOIICHHH Ta30B MPH XUMHUYECKUX PEAKIHIX, MAcChl BEUIECTBA WM OOBEMa ra3oB IO W3BECTHOMY KOJHYECTBY
BEIIIECTBA, Macce WM 00beMY OJHOTO M3 YYacCTBYIOLIUX B PEaKLMHU BELIECTB, TEMJIOBOT0 3((ekra peakluu Ha OCHOBE 3aKOHOB
COXpaHEHHUsI MacChl BELIECTB, PEBPAILIEHUSI U COXPAaHEHUS YIHEPTUH

TemaTHuyeckoe NJIAHUPOBAHUE

TeMaTH4YeCKoe MJIAHNPOBAHUE 10 XUMUH
10 kaace
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Tema KoaunuecTtBO
4acoB

Opraauyeckas XuMHusl.
Paznen 1. TeopeTnueckue 0CHOBLI OPraHuYecKoil XMMHUH — 3 yaca.

° IIpenmeTrHble pe3yJbTaThl:

e C¢hopMUPOBAaHHOCTh MPEJCTABICHUN O XUMUUYECKONH COCTABIIAIOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpaA ,pOJIM XMMHU B IIO3HAHUU ABJICHUN
npUposl, B (POPMUPOBAHUN MMYCTAHOBJICHHUE JOBEPUTENIBHBIX OTHOIICHUNA MEX]y YYUTENIEM M €ro YYeHHKaMH, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPHITHIO
MBILUIEHUS. ¥ KYJIbTYpPbI JINYHOCTH, €€ (YHKIMOHAIBHONM I'PaMOTHOCTH, HEOOXOIUMOM AJI PEUICHUs MPAKTUYECKHX M HKOJOTMYECKUX 3ajad. HMH(popmanuy,
AKTUBU3ALIMK UX II0O3HABATEIILHOM JCATENbHOCTH;

e Brnagenue cucTteMoil XMMHUYECKMX 3HAHHMM ,KOTOpas BKIIIOYAET : OCHOBOIMOJArarouue MOHATHUS ( XUMHUYECKUH 3JEMEHT , CTpyKTypHas (opmyina,
,MOJIb,MOJISIpHAsI Macca,,aTOM, MOJIEKYJa, JJIEKTPOHHAs 000JI0YKa,BAJIEHTHOCTh, AJIEKTPOOTPHULATEIEHOCTh, XUMHYUECKAsI CBA3h MOOYXJAECHHUE IIKOJIBHUKOB
coOmoaath Ha (MOJSIpHBIA O0BEM ,pajuKal,, CTPYKTYpPHOE 3BEHO,M30MEpHs, U30MEphL,TEOPUH U 3akoHbI(Teopus A.M. bytiepoa), momyueHuss U XpaHEHUS
BEIICCTB B OBITY. HWPOBAHHOCTH YMCHHI BBISBIISTH XaPAKTEPHBIC MPU3HAKA TOHITHH YCTAaHABJIMBATh HX B3aUMOCBSI3b ,COOTIOCHIE IPUHIIMIIOB YUeOHOU

e CdopMuUpOBaHHOCTh YMEHHI BBISABISITh XapaKTepHbIC MPU3HAKU MOHITUNA , YyCTaHABIMBATh MX B3aMMOCBS3b, UCIOJIH30BaTh MPU OMHUCAHUU COCTaBa.
nH(OpMAILINY, aKTUBU3AINN UX MTO3HABATEIIBHOMN JICATEIHHOCTH;

e (C¢hopMUPOBAaHHOCTbBYMEHUN MCIIOJIb30BaTh XMMUYECKYK0 CHMBOJIUKY JUISI COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (opMyn (pa3BEPHYTHIX);
co0III0IaTh HA YPOKE OOIIENPUHATHIE HOPMBI ITOBEICHUS, TPABHUIIa OOLICHHUS CO CTAPIIUMU (YUYUTEISIMU) U CBEPCTHUKAMU (IIKOJIbHUKAMM );

e ChopMUPOBAHHOCTh YMCHHU YCTaHABJIMBATh MPHUHAIJIC)KHOCTh M3YYCHHBIX OPTaHUYECKUX BEIIECTB IO UX COCTaBY M CTPOCHHUIO K OIPICIEHHOMY
KJIaccy.

e  CdopMupoBaHHOCTh YMEHHI ONMPEAENIITh BUIbI XUMUYECKON CBS3HM B OPraHUYECKUX COCTUHEHUSIX (OJMHApHBIE, KpaTHBIE) .
e CdhopmMupoBaHHOCTh YMEHUNU MPUMEHSTH MON0XKeHUs Teopun A.M. ByTiepoBa, 3aKk0H COXpaHEHUsI MAaCChI BEIIECTB.
e  CdopmupoBaHHOCTH YMEHUWXAPAKTEPU30BATh COCTaB, CTPOCHUE, CBOICTBA BelleCTB( MEeTaHa, 3 TaHa, MPONIICHA, alleTUIICHA, TUIICHA, [TIIOKO3HI ...

TEMA 1. Ilpenmer opraHn4eckoi XUMHH. 3 yaca
1/1 OCOOEHHOCTH CTPOCHHUS OPTraHUYECKUX BEIIECTB. 1 https://resh.edu.ru/subject/lesson/6149/
[IpenMer opraHnyecKo XUMHUU.
2/2 OcHoBHble non0xkeHus Teopun A.M. Bytieposa. 1
3/3 Knaccudukanus opraHHuecKuX COSAMHEHUN. 1 https://resh.edu.ru/subject/lesson/7864/start/https://resh.edu.ru/subject/le
sson/7864/start/
Paznen 1l Yeneeooopoost.- 12u.

o IlpeaxmeTHBIE pe3yabTaThI:

e  CdopMupoBaHHOCTh YMEHUS XapaKTePU30BaTh HCTOUHUKH YTIIEBOAOPOIOB (HEPTH, Ta3, KAMEHHBIN YTOJib), CIIOCOOBI UX MEpepaboTKU U npakmuyeckoe
npumeneHrue npooyKmos nepepabomxu. padboTsl UIU pabOTHI B Mapax, KOTOPBIE y4aT MIKOJbHUKOB KOMaHIHOW paboTe u;

e (C¢hopMUPOBAaHHOCTh YMEHUH TPOBOAWUTH BBIYMCICHHUS IO XHMMHUYECKUM YpPaBHEHUSM (maccel, 00BEMa, KOJMYECTBO BEILECTBA,).
BKJIIOUEHHUE B YPOK MPOLIETYP, CIIOCOOCTBYIONINX Pa3BUTHIO HABBIKOB ITYOJMYHOTO BHICTYIUICHUS MI€pe]l ayIMTOpueH, apryMEeHTHPOBaHUS 1
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e (CdhopMUPOBAaHHOCTh YMEHHH BIaJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX MO3HAHUS (HAOIIONEHHS, H3MEPEHHs, SKCIIEPUMEHT, MOJCIUPOBAHHUE).
HMMyJIHMPYIOMNX TT03HABATEIbHY0 MOTHBAINIO MIKOJIBHUKOB; TUAAKTHIECKOTO TeaTpa, Ie MOIyuYeHHbIC Ha YPOKEe 3HAHUS OOBITPBIBAIOTCS B TEATPATbHBIX

e CdopmMupoBaHHOCTh YMEHHI COOIIOATH MPaBUJIa MOJIb30BAHUS XUMUYECKOHN TIOCYI0H , a TaKXkKe NMpaBuiIaMu OOpallleHus C BEIIeCTBAMHU. ;

[ ]

TEMA 1: AskaHbl 34

1/4 Anxanel. CTpoeHue, Ha3BaHUs, OJIyYECHHE. 1
https://resh.edu.ru/subject/lesson/6151/

2/5 AskaHbl: pu3NYeCKHe H XHMHYeCKHe CBOiiCTBA. 1 https://resh.edu.ru/subject/lesson/6151/
3/6 LMK 110a/IKaHBL: CTPOCHHE, Ha3BaHHsl, CBOHCTBA. 1 https://resh.edu.ru/subject/lesson/6151/

TemaNe2: HenpenesbHbIe YI1€BOAOPOIbI. 4y, https://resh.edu.ru/subject/lesson/5412/
4[7 Aunkenbl. Ankanuenbl. Ankuabl.Ilomydenue. CBoiicTBa. 1 https://resh.edu.ru/subject/lesson/5412/

ITpumenenue.
5/8 [Mpaktuueckas padota Nel:»llonyueHue sTuiieHa.» 1 https://resh.edu.ru/subject/lesson/5412/
6/9 Howusitue 0 muenossIx. Kayaykn. 1 https://resh.edu.ru/subject/lesson/5412/
7/10 AJIKMHBI. ALleTHJIeH, I0JIy4enne, CBOicTBA, IPHMeHeHHe. . 1 https://resh.edu.ru/subject/lesson/5412/
8/11 Tema Ne3: ApeHbl. 2y, https://resh.edu.ru/subject/lesson/4775/
9/12 HasBanwsi, cBoiiCTBa, OTy4YeHHE, TPUMEHEHHUE.
10/1311/14 | .TemaNed:» Ipuponnbie MCTOYHHKH 24 https://resh.edu.ru/subject/lesson/6148/
12/15 yriaesoaopogos.»P/cNel. Hedrenpoaykrsl.

IIpoBepounas padora Nel:» YrieBoaopoabl.» T4

Paznea |11 Kucaoponocoaep:xkanmecoennHeHus.-124.

e IIpenmerHsble pe3yJibTaThl.

e CdopMupoBaHHOCTh IUIAHUPOBATH U BBIMOJIHATH XUMHUYECKHHM SKCIIEPUMEHT (TpeBpallleHrs OpraHMYeCKUX BEIIEeCTB IMPHU HAarpeBaHUU, MOJTyYeHHE
ATWJIEHA U U3yYEHHUE €TO CBOMCTB, AUECTBEHHBIEC PEAKIIMH HA AJIbJIETH/Ibl, KUCIIOTHI)

e CdopMuUpOBaHHOCTh YMEHMI KPUTHUYECKH aHAIU3UPOBATH XUMHUUYECKYIO0 HHPOPMAIUIO, TIOTYyYaeMyI0 U3 Pa3IMYHbIX HICTOYHUKOB

e CdopMupoBaHHOCTh YMEHUN COOJIIO/IATH MPABUIA IKOJIOTHYECKU IIENIECOOOPA3HOTO MOBEJACHUS B OBITY U TPYAOBOU NEATENBHOCTU B LEIAX
COXPAaHEHUs CBOETO 310POBbsI U OK
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L4 pyn(alomeﬁ Cpcabl, OCO3HATH OIIACHOCTH BO3I[€I>1CTBHH Ha JKHUBBIC OPraHU3MbI OHpeI[eJIéHHBIX OpraHn4YCCKUX BCHICCTB U CII0COOBI YMCHBIICHUA U
IpeaOTBpAILICHUA
e Tlonumats cmbica nokazarens I1JIK.
TEMAL. CiupTsl ¥ ¢eHOJIBI. 4q
1/16 P.c NeNe:llpomssomctBo ~ crmpra B ApXaHIeJIbCKOi 1 https://resh.edu.ru/subject/lesson/4769/
obmactu.»Kiaccupukanmst CIupToB.
2/17 Crpoenne  MoJeky;1 cOouproB, moiaydenuwe.  CBoiicTBa. 1 https://resh.edu.ru/subject/lesson/4769/
P.cNe2»MaHHUT-MHOIr0aTOMHBIH CIIMPT.»
3/18 deHoI-apMaTUYeCHii CIIUPT, CTPOCHKE, CBOWCTBA, 1 https://resh.edu.ru/subject/lesson/5727/
IIPUMCHCHUC.
4/19 I'eneriyeckas CBA3b CIIUPTOB. 1 https://resh.edu.ru/subject/lesson/5727/
TEMA 2. Anbaeruiibl 1 KETOHBI. 2y.
5/20 Anpnerunpl u keToHsl. CTpoeHre MojeKyll. [Tomyuenue. 1 https://resh.edu.ru/subject/lesson/4776/
6/21 | CeoiicTBa abJeruIOB ¥ KETOHOB. 1 https://resh.edu.ru/subject/lesson/4776/
TEMA 3:»Kap6oHoBble KHCJI0TBI 2y,
7122 OHOOCHOBHBIE KapOOHOBBIE KHCIOTBI : CTpPOCHHE, MOIydeHHE,
npumenenue. CBONCTBa.
1
8/23 Bricuine HenpeneabHble KapOOHOBBIE KHCIIOTHI. 1
TEMA 4:»Cio:xuble 3¢upbl 1 KUPBID» 24
9/24 CrnoxHble 3(QUpPH: IMOMyYeHHWE- peaknus > TepuUKAINH; CTPOCHHE, 1

IIpUMEHEHHE.
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10/25 | XKupsl. Knaccudukanus Kupos, CBOHCTBA, 3HAYEHHE. 1 https://resh.edu.ru/subject/lesson/5952/

Tema NeS:»¥YrieBoabl.» 24,
11/26 | Yraesoapl, knaccudukanus yrieBoaoB, CBOKCTBA. 1 https:// TESh.EdU.rU/SUbjECt/ lesson/6150/
12/27
IMpakTHueckas paGora Ne2: « Penenue JKCNepAMEHTAILHBIX 32129
Pazoenl V. Amunwi-2u.
e [IpeamerHsble pe3yabTarThl.
e CdopmupoBarh HpPEACTABICHUE O XUMHUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOH KapTHHBI MUDA.
® BraneHue cUCTEMOW XMMUYECKUX 3HAHMM, KOTOpas BKItOYaeT (M30Mephl, TOMOJIOTH, a30TOCOAEpXalllle COeqUHEHNI, MOHOMEPHI, noiaumepsl, BMC.
® CdopmMMpOBaHHOCTb YCTaHaBAMBATb MPUHAANEXHOCTb M3YUYEHHbIX OpraHMYeCcKUX BELECTB MO UX COCTaBY M CTPOEHMIO K onpeaenéHHOMY Kaaccy.

® ChoOpmMMPOBAHHOCTb YMEHWM BNaAeTb CUCTEMOM 3HAHWMM 06 OCHOBHbIX MeToAax HayyHpro nosHaHus(HabnogeHMe, U3MepeHKe,
9KCNEPUMEHT,MOAETMPOBAHNE)

TemaNel: AMHHBI. 24
1/28 Amunbl. AMuHOKNCIOTBL. CTpOEHHUE, Ha3BAHKS, CBOWCTBA. - https://resh.edu.ru/subject/lesson/4743/
2/29 CBolicTBa aMUHOHUCIIOT. 1 https://resh.edu.ru/subject/lesson/4743/
Tema Ne2:»Beku. 1
3 /30 | Benxwu, xnaccudukanus, cBoiicTsa. LIBeTHBIE peakuuy Ha GENKH. 1 https://resh.edu.ru/subject/lesson/4743/

4/31 Mposepounass padora Ne3:»Kuciaopogoconep:kamue coequHEHHSI 1
.AMHHBLY»

1/32 BbICOKOMOJIEKYJISPHbIE COCAHHEHHUS. 2y.uly

2/33 Cunrernueckue nonuMepsl. Knaccudukanus u csoiictea.. CHHTETUUECKUE 1 https://resh.edu.ru/subject/lesson/6095/
BOJIOKHA.
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1/34

[Mpomexxyrounas arrecraius 3a kypc 10 kmacca B ¢opme 1 https://resh.edu.ru/subject/lesson/6095/
HUTOI0BOIl NPOBEPOYHOIT padoThI

O0o0marmuii ypok 1no Kypcy OpraHu4eckoil XuMHH. 1

TemaTnueckoe niianuposanue xumun-11 kiaace

Ne Tema KounyecTBO 4acoB JIeKTPOHHBbIE 00pa30BaTe/IbHbIE PeCypPChl

Paznea 1.
Teopernyeckue 0CHOBLI XUMHUH.(184)

IlpenMeTHbIE pe3YJbTaThl.

e ChopMUpPOBaHHOCTb MPEICTABICHUH : O XMMUYECKON COCTABIIAIOLIEH €CTECTBEHHO-HAyYHONW KAapTHHBI MHpa, POJIM XUMHUH B MO3HAHUU
SBIICHUA TPUPOABI B (OPMHUPOBAHUU MBIIUICHUS U KYJIBTYphl JIMYHOCTH, €€ (DYHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOIMMOHN JUISl PEIICHHS
MPAKTUYECKHX 3a/1a4 U SKOJOTMYECKH 0O0CHOBAHHOTO OTHOILEHHSI K CBOEMY 3/10POBBIO.

® Brajnenue cucreMoil XMMHYECKMX 3HAHWU , KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINAE MOHATHS (XHUMHUYECKHH 3JEMEHT ,aToM ,s-.p- ,d-
ANEKTPOHHBIE OpPOWTANU aTOMOB, HMOH, MOJEKYyJa. MOJb, MOJSIPHBI OOBEM ,BaIEHTHOCTH ,dJEKTPOOTPHUIATEIFHOCTh, CTENEHb OKHUCIICHUS
XUMHUYECKass CBsI3b (KOBAJICHTHAs, NOHHAs, METAJUINYECKasi, BOJOPOAHAS), KPUCTAJUTMYECKasT PemETKa , TUIbl XWMHUUYECKUX PEeakluid ,,pacTBop,
pacTBOp, TEOPUH U 3aKOHBI XUMHH.

e CdopMUpPOBAaHHOCTh YMEHHUH HCIIONH30BATh XUMUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHHS ()OPMYJ BEIIECTB M yPaBHEHUN XUMHUYECKUX
peakuui.

e CdopMUpPOBAaHHOCTh YMEHHUH pacCKphIBaTh cMbIcn mnepuoanydeckoro 3akona JI.M. MenngeneeBa U JIEMOHCTPUPOBATH €r0
CHUCTEMAaTHU3HPYIOIIYIO ,00bICHUTENBHYIO M MPOTHOCTUUYECKYIO (DYHKITHIO.

o CdopMUpOBaHHOCTH YMEHHI XapaKTePHU30BaTh CTPOCHUE aTOMOB XUMHUUYECKHX dJ1eMeHTOB 1-4 mepuonoB [lepuogndeckoit CUCTEMBI.

e (CdopMUPOBAaHHOCT  yYMEHHMS  KiIaccuUIMpOBaTh  XUMHUYECKHE  PEaKIUHU(II0  YHCIy  pPEareHToB,TEIIOBOMY  3(deKTy.
OOpaTMOCTH,y4acTHIO KaTalu3aTopa, U3MEHEHUIO CTETIEHU OKUCIICHUS)

¢ (CdopMHUPOBAHHOCTh OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW peaklMU OT pa3iNdHbIX (PaKTOPOB; XapaKTep CMEIICHUS
PaBHOBECHSI B 3aBUCUMOCTH OT BHEITHUX (haKTOPOB.

¢  CdopMHUPOBAHHOCTh YMEHUHN KPUTUUYECKU aHAIM3UPOBATh XUMUYECKYIO HH(OPMAIIHIO, ITOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB.
°

\ Tema 1:TeopeTnueckue 0CHOBbI XMMHH. \ 184 \
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1/1

Baxxnenne XxuMudeckue IOHATHSA. XUMUYECKHI 3JIEMEHT,
U30TOIIBI.

https://resh.edu.ru/subject/lesson/1676/start/

https://resh.edu.ru/subject/lesson/1686/start/

2/2

OcHoBuble 3akoHBI xuMuu.P.c Nel:» M.B. JlomoHOCOB-
XHUMHKY.

https://resh.edu.ru/subject/lesson/1676/start/

https://resh.edu.ru/subject/lesson/1686/start/

3/3

Ilepnonnueckuit 3akoH [[.J1. MenneneeBa Ha oCHOBE
YUYEHUS O CTPOCHUHU aTOMOB..

4/4

Oco0eHHOCTH pa3MelIeHHs 3JEKTPOHOB MO OpOHTAISIM B
aTomMax Majlelx M Oompmmx —nepuogax.P.c.  Ne2:»
Hcnonb3oBanne aTOMHOM YJHEPIUH B MHPHBIX HEJIAX».

https://resh.edu.ru/subject/lesson/1676/start/

5/5

s- p- d- f-amektponsl. TkNel

https://resh.edu.ru/subject/lesson/1676/start/

6/6

[TonoxxeHne B MEPUOIUYECKON CHCTEME  XHUMHUYECKUX
anementoB J[.M. MenneneeBa Bomopoda, JAHTAHOWOB,
aKTUHOMIOB.

https://resh.edu.ru/subject/lesson/1685/start/

717

BanentHocTh M BaJICHTHEIC BO3MOYKHOCTH aTOMOB.

https://resh.edu.ru/subject/lesson/1685/start/

8/8

IIpoBepounasi padora Nel:» CTpoeHue aTomay.

9/9

XuMuyeckas cBsi3b .(KOBaJICHTHAsl, MOHHAs )

https://resh.edu.ru/subject/lesson/1676/start/

10/10

XuMuyeckas cBsizb(MeTaundeckas, Bogoponanas) T.k.No2

https://resh.edu.ru/subject/lesson/1676/start/

11/11

TuIBbI KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA BELIECTB.

https://resh.edu.ru/subject/lesson/1676/start/

12/12
13/13

Hucnepcusie cucteMbl. PactBopsl. Pemenne 3amayd. T.k.Ne3

14/14

IIpakTuyeckas padora Nel:» npuroTroBJjieHHe pacTBopa
¢ 32/1aHHOM MOJISIPHOM KOHLEHTpaLuei».

https://resh.edu.ru/subject/lesson/1687/start/

15/15
16/16
17/17

Knaccudukanmst xummuueckux peakmmii . T.k.No4

https://resh.edu.ru/subject/lesson/1687/start/

18/18

IIpoBepounass padora Ne2:»Teopernyeckue OCHOBBI

https://resh.edu.ru/subject/lesson/1687/start/
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https://resh.edu.ru/subject/lesson/1676/start/

XMMHH. |

PA3JIEJI Ne 2 —Heoprannueckux Beniecrnsa.- 11yacos.

IlpagMeTHBIE PE3YJIbTATHI.

L4 C(l)OpMI/IpOBaHHOCTI) }’MGHI/Iﬁ BBIBJIITE  XapPaKTCPHBIC IIPHU3HAKU HOHHTHﬁ, YCTaHaBJIMBATb HX B3dHMMOCBA3b, HCIIOJIb30BATb
COOTBCTCTBYIOIIUEC ITOHATUSA ITPU OIMMMCAHUN HCOPIraHNYCCKUX BCUICCTB U UX npeBpameHHﬁ.

¢ CdopMUPOBAaHHOCT, YMEHHUH YCTaHABIMBATh MPUHAUICKHOCTh HEOPraHMYECKHX BEIIECTB [0 HUX COCTaBy K ONpeneiIEHHOMY
KJ1acCy(IIPOCThIE MIIM CIIOYKHBIE; METAJLJIbl UM HEMETAJUIbI).

¢  CdopMUPOBAHHOCTh YMEHUI COCTABIISITh YPAaBHEHUS PEAKIIUI pa3UYHBIX TUIIOB: HOHHBIE(IIOJIHBIE U COKPAIIEHHBIE).
e  CdopMHUPOBAaHHOCTh YMEHUH pacro3HaBaTh OMBITHBIM HOHBI(KATUOHBI M AHUOHBI).

e CdopMUpPOBAaHHOCTP YMEHHMM pPACKPBIBATh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA IMOCPEIACTBOM COCTABJICHUS
AJEKTPOHHOTO OallaHca 3TUX PeaKIIUi.

[ J
Tema 1: Mertasbl.. Su4
1/19 XapaxTepucTika MeTauioB. OOImue cnocoObl MOMydeHHs 1 https://resh.edu.ru/subject/lesson/1672/start/
METaJLIOB.
T.k.Ne5
2120 0030p METAUTMYECKUX DJIEMEHTOB TJIABHBIX TOATPYIIIL. 1 https://resh.edu.ru/subject/lesson/1672/start/
3/21 0030p METAUTMYECKUX IIEMEHTOB TTOOOYHBIX MOTPYIIIL. 2 https://resh.edu.ru/subject/lesson/1689/start/
4/22 Oxcuapl ¥ ruaApokcuasl MeTauioB .P.cNe3:» Kopposus 1 https://resh.edu.ru/subject/lesson/1689/start/
METAJLIOBY.
5/23 IIpoBepounasi padora Ne2:» MeTaibh».. 1
Tema No2 :Hemeraibl.. 6 https://resh.edu.ru/subject/lesson/1672/start/
1/24 .0030p HEMETAILIOB. 2 https://resh.edu.ru/subject/lesson/1688/start/
2/25 :
P.cNe4:»Hemeranibl ApxaHreabCKoi 00J1aCTH.
3/26 OKcuIbl HEMETAJUIOB M KHCIIOPOIO0COIEPKAIIUE KHCIOTHI. 1 https://resh.edu.ru/subject/lesson/1689/start/
4/27 BoopoiHbie CoeIMHEHUST HEMETAILIOB. 1 https://resh.edu.ru/subject/lesson/1688/start/
5/28 eneTHUeckas CBssh HeOPIAHIIecKIX coemHenmil. T kNG 1 https://www.edu.severodvinsk.ru/after_school/obl_w
p 8 T ww/2013/work/udal/prirodnie%?20risursi.html
6//29 1 https://www.edu.severodvinsk.ru/after_school/obl_w
IIposepotnast padora Ne36»Hemerawnbi». ww/2013/work/udal/prirodnie%?20risursi.html
Paznen Ne3 Xumust v ;Ku3Hb. 3 https://resh.edu.ru/subject/lesson/1674/start/
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IIpenmeTHble pe3yJibTaThl.

.CopMHpOBaHHOCTh YMEHHI KPUTHYECKH aHATH3HPOBATH
XUMHUYECKYI0 WHQPOPMAIMIO, TOJIYy4aeMyl0 U3 Pa3HBIX
HUCTOYHHUKOB (cpemcTBa  MaccoBoil  MH(OpMAIUH,
WNurtepuer u apyrue).

.ChopMHupOBaHHOCT, ~ yMEHHUH  cOONIOIATh  TpaBUIIA
HKOJIOTHYECKU 1IE€JI€CO00Pa3HOTr0 TOBEACHHUS B OBITY H
TPYJOBOW JIEATCIILHOCTH B IEISIX COXPAHEHHUS CBOETO
3I0POBbSI U OKPYIKAIOIIEH Cpelbl, OCO3HABATh ONACHOCTb
BO3JICHCTBUS HA JKUBBICE OPTaHU3MBI OIPEACIEHHBIX
BEIIECTB, OHUMasi cMbIci okasatens [1JIK , moscHsATh Ha
puMepax CIoCOoO0bl YMEHBIICHHS W MPEIOTBPAIICHUS UX
BPETHOT'O BO3/ICHCTBUS HAa OPraHU3M YEIIOBEKA.

1/30 BbicokoMoeKysipHbIe COeTMHEHUS. (TTOTMMEPHI,BOJIOKHA) https://resh.edu.ru/subject/lesson/1673/start/

2/31 JlpakTuueckasi  padora  Ne2:  «Pacno3HaBaHue https://resh.edu.ru/subject/lesson/1691/start/
MOJIMMEPOBY.

3/32 Buramunsl. ®epmentsl. [TueBbie qo6aBku.JIekapcTsa. https://resh.edu.ru/subject/lesson/1692/start/

1/33 IIpome:xxyTounas arrecranusi 3a Kype 11 kiacca B https://resh.edu.ru/subject/lesson/3032/start/ https://
(¢hopme npoBepouHoii padoThl.(Ned)

2/34 [ToBTOpHUTENHEHO-0000IIAIONINT YPOK https://ru.wikipedia.org/wiki/
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IIpoBepsiemblie Ha EI'D no xumun Tpe6oBaHus
K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMbIl
cpeHero oouero o0pasoBaHus

Kon
IPOBEPSEMOTO
TpeboBaHUs

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHS OCHOBHON 00pa30BaTeIbHOM MPOTrPaMMBI CPETHETO OOIIEeTo
o0pa3zoBaHUs

1

Brnanenue cucremoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIIOYAET:

11

OCHOBOIIOJIATAIOIINE TIOHITUS (XUMHUYECKUH 3JIEMEHT, aTOM, M30TOIbI, JJIEKTPOHHAs 000J0YKa aToma, S-, P-, d-3JeKTPOHHBIC
OpOHTAId aTOMOB, OCHOBHOE U BO30YXKJCHHOE COCTOSIHHE aTOMa, HOH, MOJIEKYJIa, BAICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTD, CTCIICHb
OKHCJICHUSI, XUMH4ecKasi cBsi3b (O~ u TM-CBA3b | kpaTHbIe cBs3M), TMOpUAN3AIMS AaTOMHBIX OpOUTAJICH, KPHCTAIUTMYECKAs PEIIETKa,
MOJIb, MOJISIPHAs Macca, MOJUSIPHBI O00beM, MOJISIpHAsT KOHLEHTpPAIMs, PACTBOPHI (MCTUHHBIC, IHUCIIEPCHBIC CHCTEMBbI),
KPHUCTAJUIOTUIPATHI, YIJICPOJIHBIA CKeNeT, (YHKIMOHAJbHAs TpyIIa, paadKkall, W30MEpPbl, CTPYKTypHas ¢Gopmylia, H30MepHUs
(cTpykTypHas, reoMmeTpuyeckas (LIUC-, TPAaHCH3OMEpHs), TOMOJOTMYECKUH pSAJ, TOMOJOTH, YIJIEBOAOPOIBI, KHCIOPOA- U
A30TCOJICPIKAIIUE COCTUHECHUS, OMOJIOTNYECKH aKTHBHBIC BEIIECTBA (YIJIEBOJIBI, )KUPBI, OCITKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIDHBIE  COCAWHEHHMsS, KPEKUHI, pUGOPMHUHT, THIBI XMMHYECKHX  peaKiuid  (OKHUCIUTEIHHO-
BOCCTAHOBHTEIIbHBIC, 3K30- U SHAOTCPMUUYECKHUE, PEaKI[MM HOHHOTO 0OMEHa, TOMO- U I'eTepOreHHbIe, 00PaTUMbIC U HEOOpaTUMBIL),
PacTBOP, IEKTPOIHUTHI, HEAJIEKTPOIHUTHI, SJICKTPOIUTHYECKAsT TUCCOIMAIHS, CTEIICHb TUCCOIMAIMN, OKUCIUTENb, BOCCTAHOBUTEIb,
AIIEKTPOJIIH3, CKOPOCTh XUMHUECKOHN PEaKInK, XUMHUECKOE PABHOBECHUE)

1.2

TEOPUH W 3aKOHBI (TEOPHS XWMHUYECKOTO CTPOEHHUsS oOpraHuyeckux BemiecTB A.M. ByTiepoBa, Teopusi 3JIEKTPOJMTHUECKOU
nuccormanuu, llepuonnueckuii 3akon J[.MI. MeHneneeBa, 3aKOH COXPAaHEHMs] MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK
XMMHH, MHUPOBO33PEHUYECKUE 3HAHHUS, JIEKAIIME B OCHOBE IMOHMUMAHHMS MPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHUX SIBJICHUI,
COBPEMEHHBIE NIPEACTABICHHUS O CTPOCHHUH BEILIECTBA HA AaTOMHOM, MOJIEKYJISIPHOM M HaAMOJIEKYJISIPHOM YPOBHSIX

13

MNPEACTABJIICHUA O MCXaHNU3MaX XUMHUUCCKHUX peaKuHﬁ, TCPMOANHAMHNYCCKUX U KUHCTUYCCKUX 3aKOHOMCPHOCTAX UX MPOTCKAHUSA, O
XUMHUYCCKOM PaBHOBECHUH, NUCIICPCHBIX CUCTEMAX

14

q)aKTOHOFI/I'-IeCKI/Ie CBCICHHUA O CBOﬁCTBaX, COCTaBEC, IOJYUCHUN U 0€30IaCHOM HCITOJIBb30BAaHUM BaKHEHIITUX HCOPraHN4YCCKUX H
OpTaHUYCCKUX BCIICCTB B 6BITy n HpaKTI/IquKOﬁ ACATCIIBHOCTH 4YCJIIOBCKA

1.5

O6H_II/IG HAaY4YHBIC TMPUHOUIBI XUMHWYCCKOIO IPOMU3BOJACTBA (Ha npuMepe Mnponu3BOJACTBA CepHOI>'I KHCJIOTBI, aMMHaKa, MCTaHOJIa,
nepepadoTku HePTH)
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CdopMUpOBaHHOCTH YMEHHUIA BHISBIISTH:

2.1 XapaKTEepHbIE NMPU3HAKU U B3aUMOCBSI3b U3YUYEHHBIX MOHATHUI, IPUMEHATh COOTBETCTBYIOIIME MOHSTHUS MPU OMMCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEIECTB U UX IPEBPAILCHUAN
2.2 B3aMMOCBSI3b XMMHUYECKMX 3HAHUN C MOHATUSAMU M NPEACTABICHUSAMHU IPYTrUX HPEIMETOB Uil 0ojiee OCO3HAHHOIO NMOHMMAaHUS U
00BsICHEHUS CYIIIHOCTH MAaT€PHAJIbHOTO €IMHCTBA MUPa
3 ChopMupoBaHHOCTh YMEHHUS UCIIOJIb30BATh:
3.1 HAaUMEHOBAHMS XUMUYECKUX COEAMHEHUN MEXAYHApPOJHOIO COX03a TEOPETUUECKOM U NPUKIIAJHON XUMUHM U TPUBHAJIbHBIC Ha3BaHUS
BEIIECTB, OTHOCALINXCS K U3YYEHHBIM KJlacCaM OpPraHM4eCKHX U HEOPraHMYECKUX COEIMHEHUN
3.2 XUMHUUYECKYI0 CHUMBOJIMKY Ul COCTaBJi€HMsI (POpPMYJI HEOPraHMYECKUX BEIIECTB, MOJEKYJISPHBIX U CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAILIEHHBIX U CKEJIETHBIX) ()OPMYII OPraHUYECKHUX BEILIECTB
4 CdopMupoBaHHOCTH YMEHHUS KJIACCU(DUIIUPOBATH:
4.1 HEOPraHMYECKUE BEIIECTBA, CAMOCTOATENBHO BHIOMpAaTh OCHOBAHUS U KPUTEPUM Ui KIACCU(PHUKALMM H3y4aeMbIX XHMHYECKUX
00BEKTOB
4.2 OpraHMYECKHE BEIIECTBA, CAMOCTOSITEIbHO BBIOMPATh OCHOBAaHUS M KPUTEPUHM JUIsl KJIACCU(UKALMHU H3Y4aeMbIX XHUMHUYECKHUX
00BEKTOB
4.3 [0 Pa3IMYHBIM TMpHU3HAKaM (YUCIYy U COCTaBy pEarupyrolluX BEIIECTB, TEIUIOBOMY 3(PQEKTy peakuuu, U3MEHEHHUIO CTereHei
OKHCJIEHHUS JIEMEHTOB, 0OpaTUMOCTH PEAKIMH, YUaCTHIO KaTaJnu3aTopa)
5 ChopMupoBaHHOCTH YMEHHS XapaKTEPH30BATh AIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM M BO30Y>KJI€HHOM COCTOSIHUM) U HOHOB
XUMUYECKHUX 37eMeHTOB | - 4 nmeprnonos Ilepunonnueckon cucrems! JI.11. MenaeneeBa u ux BaJE€HTHBIE BO3MOXHOCTH, MCHOJb3Ys
HOHSITHSA S-, P-, d-2JIEKTPOHHBIE OPOUTANHN, SHEPTETHYECKHAE YPOBHU
6 ChopMupoBaHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XUMHUECKHX JJIEMEHTOB M 00pa3syeMbIX HMHU
COEIMHEHUH 10 eproiaM U TpyIam
7 CdopMUpoBaHHOCTH YMEHHSI COCTABIIATH YPABHEHUSI XMMHUECKUX PEAKIIUN U pacKphIBaTh UX CYIIHOCTH!
7.1 OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI IIOCPEICTBOM COCTABICHUS MIEKTPOHHOIO OajlaHca 3TUX PeaKIui
7.2 YPaBHEHMsI peaklil pa3IUyHbIX TUIIOB; IOJIHbIE U COKpAIEHHbIE YPaBHEHUs PEAKIMH MOHHOTO OOMEHA, YYHUTBIBAs YCIIOBHS, NPH
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KOTOPBIX 3TH PEAKLIHUH UIYT 10 KOHLA

7.3 peaKkluil THapOIn3a, peakinii KOMIUIEKCOOOpa3oBaHus (Ha MpUMEpPE TUIPOKCOKOMILIEKCOB IIUHKA U aTFOMUHHUS)
8 CdopMupoBaHHOCTH YMEHHUS MMOATBEPIKIATH:

8.1 Ha KOHKPETHBIX MpHMepax XapakTep 3aBUCHMOCTH PEAKIIMOHHOM CHOCOOHOCTH OPraHMYECKUX COCTUHEHHUI OT KPaTHOCTH U TUIIA
KOBaJICHTHON CBsi3u (O~ m T-CBA3H) p3ayMHOr0 BJIMSHHUS aTOMOB M TIPYII aTOMOB B MOJIEKYyJaX, a TaKKe OT OCOOCHHOCTEH
peanu3alyy pa3InYHbIX MEXaHHU3MOB IPOTEKaHUS PEAKIIUN

8.2 XapaKTepHbIE XMMHUECKHE CBOICTBA BEIIECTB COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMU U 3aITUCSIMHU YPABHEHHN XUMHUYECKUX PEaKIIHii

9 CdopMUpOBaHHOCTh YMEHHUS XapaKTEpHU30BaTh COCTaB M BaKHEWINME CBOMCTBA BEIIECTB, MPUHAAJEKANIUX K OIpeaeIeHHBIM
KJlaccaM W TpyINIaM COeIWHEHHWH (IPOCThIE BEIIECTBA, OKCHUIBI, TUAPOKCHIIBI, COJH; YIIIEBOJOPOMBI, MPOCThIe 3(UPHI, CIIUPTHI,
(beHONBI, aNbIeTH/Ibl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CII0OKHBIE IPUPHI, )KUPDI, YTIIEBOAbI, AMUHbI, AMUHOKUCIOTHI, OCIIKH)

10 CdopMUpOBaHHOCTh YMEHHS NPOBOAUTH pacueThl IO XUMHYECKUM (opMmyraaM H ypaBHEHUSM XHMHYECKUX peakIuid ¢
UCTIOJIb30BaHUEM (DU3MYECKUX BETMUHH:

10.1 Macchl (0ObeMa, KOJMYECTBAa BEIIECTBA) MPOAYKTAa pPEAKIMH, €CIM OJHO W3 MCXOJIHBIX BELIECTB JaHO B BHUJE pacTBOpa C
OTpeIelIEeHHOW MaccOBOM J0JIel paCTBOPEHHOT'O BELIECTBA MIIU 1aHO B U30BITKE (MMEET MIPUMECH)

10.2 MacCOBOM WM 00bEMHOM O, BBIX0/1a POAYKTA PEAKIIHH

10.3 TEIUIOBOTO AP QeKTa peakuui

10.4 00BEMHBIX OTHOIIIEHUH Ta30B

10.5 M0 HAXOXACHUIO XUMUIECKOH (hOpPMYJIBI BEIIeCTBa

11 Brnanenue cucteMoil 3HaHUH 0 METO/IaX HAYYHOTO MO3HAHUS SIBIICHUI TIPUPOJIBI, HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaX W YMEHHE
MPUMEHSTh STH 3HAHUS TPU IKCIEPUMEHTATHLHOM HCCIIEIOBAaHUH BEIIECTB W JIsI OOBSCHEHUS XUMUYECKUX SIBICHUN, UMEIOIINX
MECTO B IIPHUPO/IE, MPAKTHUECKOMN JICATEIIEHOCTH YEIOBEKA M B TIOBCEHEBHOM KU3HU

12 ChopMupoBaHHOCTH yMEHHUSI NPHMEHSTH (UCIIONB30BaTh) 3HAHHMS O COCTaBE M CBOWMCTBAX BEIIECTB JUIS JKCIIEPHUMEHTAIbHON

IIPOBEPKU THIIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH NPOTEKAaHUS XMMHYECKHUX PEAKLUI M IPOrHO3MPOBAHMSI BO3MOYKHOCTEH HX
OCYILECTBIICHHS]; CUCTEMHBIE XUMHUECKUE 3HAHUS Ui OOBACHEHHS M MPOTHO3MPOBAHUS SIBIICHUH, UMEIOIIMX €CTECTBEHHOHAYYHYIO
NPUPOY; AJIs IPUHSITUS TPAMOTHBIX PELICHUN Mpo0IeM B CUTYallUsIX, CBA3aHHBIX C XMMUEH
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13

ChopMupoBaHHOCTH yMEHHUS IUIAHUPOBAaTh M MPOBOJUTH XMMHUYECKMHA SKCIIEPUMEHT (TOJydYeHHE U H3Yy4eHHEe CBOMCTB
HEOPraHWYECKUX U OPTaHMYECKUX BEIECTB, KAUECTBEHHBIC PEAKLUU YIIIEBOJAOPOIOB PA3IMYHBIX KJIACCOB U KUCIOPOACOAEPKAIINX
OpPraHMYECKUX BEILECTB, PEILIEHUE SKCIIEPUMEHTAIBHBIX 337au [0 paclo3HaBaHUI0 HEOPraHMYECKUX M OPraHMYECKHUX BELIECTB) C
coOnrofieHreM TMpaBuwi 0Oe30macHOro oOpalieHus ¢ BellecTBaMH U J1a0OpaTOpHBIM 00OpyIoBaHHEM; (OPMYIUPOBATH LENIU
UCCIICIOBaHMS; IPECTABIATH B PA3IMYHON (OpMe pe3ysIbTaThl SKCIIEPHUMEHTA, aHAIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH

14 ChopMUpOBaHHOCTH YMEHHUSI OCYIIECTBIISITH IICJICHANIPABICHHBI MOWCK XUMHUYECKOW HWH(POPMAIMU B Pa3IUYHBIX HCTOYHHKAX
(Hay4Has U yueOHO-Hay4Has JTUTepaTypa, CpeAcTBa MaccoBOM HH(popMalu, cetb HTEpHET U Apyrue), KpUTUYECKU aHAIU3UPOBATh
XUMHUYECKYI0 HH(OpMAIIHIO, TIepepadaThiBaTh €€ U UCIOJIL30BaTh B COOTBETCTBUU C IMOCTABJICHHOHN yueOHOM 3a1aueit

15 CdopMUpOBaHHOCTE YMEHHS TPOTHO3UPOBATh, AHAIM3UPOBATH W OICHHWBATh HMH(DOPMANMIO C TO3HWIMHA SKOJIOTHYSCKON

0€e30I1aCHOCTH HOCJ'IG,Z[CTBPIFI OBITOBOH U HpOI/I3BOI[CTBeHHOI71 JACATCIIbHOCTH 4YCJIOBCKA, CBSI3aHHOM C nepepa60TI<0171 BCIICCTB,
Cq)OpMHPOBaHHOCTB YMGHI/If/'I 0CO3HABaTh ONACHOCTh BO3/ICHCTBHS HA KHUBHIC OpTraHu3Mbl OMMPEACICHHBIX BCIICCTB, TIOHUMAA CMBICII
IIOKa3aTcJiia HpeﬂeHLHOﬁ ,HOHYCTHMOﬁ KOHOCHTpAaIWH, W IIOACHATL Ha IIpUMEpaAx CIIOCOOBI YMCHBIICHUS W HNPEAOTBpAIICHUSA HUX
BpC€aAHOI'O BO3JICHCTBUSA Ha OpraHu3M 4YCJIOBCKa

Ilepeuenn 31eMeHTOB coepkaHusi, poBepsieMbIX Ha EI'D mo xumuu

Kon IIpoBepsieMbIil 2JIEMEHT COAEPKAHUS
1 TeopeTnyeckrue OCHOBbI XUMUHU

1.1 Crpoenue BemectBa. CoBpeMeHHass MOJENb CTPOCHHMs aroma. PacmpeneneHue >JIEKTPOHOB M0 SHEPreTHUYECKUM  YPOBHSIM.
Knaccudukarus XuMudeckux 31eMeHTOB. OCOOCHHOCTH CTPOEHHS DHEPTETHUECKUX YPOBHEH aToMOB (S-, P-, d-a1emenToB). OCHOBHOE H
BO30YKICHHOE COCTOSIHHSI aTOMOB. DIIEKTPOHHAs KOH(UTYypalus aroMa. BaeHTHbIE JIeKTPOHBI

1.2 Ilepuoanueckas cucrema xumuueckux aneMmeHToB J[.M. MenneneeBa. @usnueckuit cmoica Ilepuognueckoro 3akona .M. Menneneesa.
[IpyurHBl ¥ 3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB ASJEMEHTOB W MX COCIMHEHWW IO MepuoJaM U rpynnamM. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB IIPOCTBIX BEMIECTB, BOJOPOIHBIX COEAMHEHUH, BBICIIMX OKCHUJIOB U THIPOKCHUJIOB

1.3 BanentHOCTb. D51eKTpOOTpULIATENBHOCTE. CTENEHb OKUCIICHUS

14 Bunbl xuMudeckoil cBsi3u (KOBaJIGHTHAs, HOHHAS, METAJUTMUECKasi, BOJOPOIHAS) U MEXaHU3MbI ee o0pa3oBaHUSA. MeXMOIEKYISIpHbIE

B3aUMOJIeCTBUS. BeniecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILECTB OT TUIA KPUCTAIUTMYECKON PEIIETKH
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1.5 Xumnueckas peakuus. Kinaccudukanus XUMHUECKUX pEakIMii B HEOPTaHUYECKOM M OPraHUYecKOM XWMHUH. 3aKOH COXpAaHEHHS MacChl

BELICCTB
1.6 CKOpOCTb peakivy, €€ 3aBUCUMOCTh OT pa3IMyHbIX (PAaKTOpOB
1.7 Tennosie 3 PEKTh XUMHUUECKUX peakiuil. TepMOXUMHUECKUE YPAaBHCHHS
1.8 OOpatumble peakuu. XUMUUYECKOE paBHOBECHE. PaKTOPBI, BIUSIOLIME HA COCTOSHUE XUMHUYECKOro paBHoBecHs. [Ipunnun Jle laTtense
1.9 OnekrponauTuueckas auccouuanus. CunpHble U cialble 37eKkTpoiauThl. Cpela BOJHBIX PacTBOPOB BEIECTB: KHUCIAsg, HEHTpajbHaf,

menounasi. CreneHs qucconuanuy. Peakiimu HOHHOro oOMeHa

1.10 |T'mpponu3s coneii. MornHoe mpou3sBeneHue Boabl. Bomopoausiii moka3arens (pH) pactBopa

1.11  |CnocoObl BelpaskeHHsI KOHIIEHTpALUK PacTBOPOB: MaccoBasi J10JIsl pAaCTBOPEHHOT'O BELIECTBA, MOJIApHAsl KOHIIEHTpauus. HachleHHnsle u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramtoruaparsl

1.12 | OKHCITUTEIIBHO-BOCCTAHOBHUTEIbHBIC peakiiuu. [loBeicHre BEMECTB B cpeax ¢ pa3HbIM 3HaueHueM pH. MeToibl 31eKTpoHHOTo Oananca

1.13 |DmexTponn3 pacTBOPOB M PACIUIABOB COJIEH

2 OCHOBBI HEOPTAHUYECKON XUMHH
2.1 Knaccudukanus HeopraHnueckux coeiMHeHnid. HoMeHknaTypa HeopraHu4eCKiX BEIIeCTB
2.2 XYUMUYECKHE CBOMCTBA BaKHEUIINMX METANIOB (HATPUM, Kanwii, KalblU{, MarHui, allOMHHHHA, LUHK, XpOM, JKeJIe30, MeIb) U HX

coenuHeHUi. OO1IMEe CTTOCOOBI MOMYUYEeHUS] METAIIJIOB

2.3 XWMHUYECKHE CBOMCTBA BAXKHEUIINX HEMETAIOB (TAJIOTEHOB, CEphI, a30Ta, (hochopa, yriaepoaa u KpeMHHUsI) M UX COSTUHEHUN (OKCHJIOB,
KHCTIOPOJICO/ICPKAIIUX KUCIIOT, BOJAOPOIHBIX COSAMHEHUN )

24 ['eneTnyeckasi CBA3b HEOPraHUYECKHUX BEILIECTB, MPUHAICKAIIUX K PA3TUUYHBIM KJlaccaM
2.5 Wnentudukaius HeopraHudeckux coennHeHuil. KauecTBeHHbIE peakIiuu Ha HEOPraHMYECKHUE BEIIECTBA U MOHBI
3 OCHOBBI OpPraHUYECKON XUMHUH
3.1 OCHOBHBIE TIOJIOKEHHSI TEOPUM XHUMHUYECKOTO CTPOCHUS OpraHudyeckux coenuHeHuid A.M. byrtinepoBa. VYriaepoaHslil ckener

opraHuueckoil Monekynsl. KparHocTs xumuueckoii cBssu, O~ u TM-CBA3H | spd- sp2-, sp-ruGpuamsanum opOUTaell aTOMOB yriaeposa.
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3aBUCHUMOCTb CBOMCTB BELLIECTB OT XMMHUYECKOTO CTpOeHUsI MosieKyl. ['omonoru. ['omonornueckuii psan. Mzomepus u nzomepsl

3.2 [TonsTHe 0 PyHKIIMOHANBHOM rpymie. OpueHTaoHHbIe () ()eKTh 3aMecTHTeNeH

3.3 [IpencraBienne o KiIacCU(pUKAMM OpPraHUYECKUX BemiecTB. HoMmeHkiaTypa OpraHMYecKHX COCIUHEHHH (CHCTeMaTHuecKas) H
TPUBHAJIbHbBIE HA3BAHUS BaKHEHIIUX MIPEJCTaBUTEINIEH KJIaCCOB OPIraHUYECKHUX BEILECTB

3.4 CBoOOHOpAAMKAIBHBI 1 MOHHBIA MeXaHU3Mbl peakuuu. [lonarue o Hykneoduie u snekrpodpuie. [lpasmio MapkoBHukoBa. [IpaBuio
3aiirieBa

3.5 Ankanbl. XMMHUYECKHE CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHME, JECTHAPHUPOBAHUE, TEPMHUECKOE Pa3IoKEeHUE, KPEKHHI, M30Mepu3alus,
ropenue. [lonydyenne ankanoB. [{uknoankansl. Cnenu@uka CBOMCTB LIMKIOAIKAHOB C MaJbIM pa3MepoM LMKIIA. Peakuuy npucoeguHeH st
U PaJIUKAIbHOTO 3aMEICHHS

3.6 AnkeHbl. XMMHUECKUE CBOMCTBA: peakLUUU MPUCOEIUHEHUs (TaJIoreHUPOBAHUE, MMIPUPOBAHUE, THIPOTaIOreHupOBaHKe, TuapaTanus),
TOPEHUs1, OKUCIICHUS 1 ToTuMepu3anin. [IpomMbIieHHbIe 1 1a00paTOpHBIE CIIOCOOBI MOYUEHHS aJIKEHOB

3.7 AnkanueHsl. XWMUYECKHE CBOWCTBA aIKAJMEHOB: pPEAKIWU TPUCOSAMHEHUS (THIPUPOBAHWE, TaIOTCHHUPOBAHUE), TOPEHUS H
noaumepu3zayu. [logydyenue ankaaneHoB

3.8 AnkuHbl. XUMHYECKHE CBOMCTBA: PEAKIIMU NPUCOEAMHEHUs (TaJIor€eHUpPOBAaHUE, THAPUPOBAHUE, THApaTalus, THAPOraJOreHHPOBAaHUE)
Kak crnoco0 TOJy4YeHHs TOJIMMEPOB M JIPYTHX IIOJIE3HBIX NPOMYKTOB. Peakmum 3amerneHusi. ['opeHue ameTwieHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOTI'0 IJIAMEHH JJIs CBAPKU M pe3Ku MeTaioB. [IpuMeHenue anerunena

3.9 ApeHbl. XUMHUYECKHE CBOMCTBAa O€H30ja: peakMy MEeKTPO(UIBHOTO 3aMELIeHUs], TIPUCOESANHEHUs (THIPUPOBAHUE, FaIOTCHUPOBAHNUE).
Peakuus ropenus. OcoOeHHOCTH XMMHMUYECKUX CBOWCTB Toiyona. [lomydyenune GeHzona. OCOOEHHOCTH XMMHMUYECKHUX CBOWMCTB CTHpOJA.
[Momumepuzanus ctuposa. CriocoObl MONTydYeHUsl U TPUMEHEHHE apOMaTHUECKUX YTIIEBOAOPOI0B

3.10 |Cruprtsl IIpenenbHble 0THOATOMHBIE CIIUPTHI. XUMHUYECKUE CBOWCTBA: B3aUMOJICHCTBUE ¢ HATPUEM KaK CIIOCOO yCTAaHOBJICHMS HATUYUs
TUAPOKCOTPYIIBL, C TaJOreHOBOAOPOJaMH KakK CHoco0 MOJydyeHHUsl pAacTBOpUTENEH, BHYTpHU- M MEXKMOJIEKYJSpHAs Jerujparanus.
Peakuust ropenus. Ilomydenue sTaHONa: peakuusi OpOKEHHs TJIOKO3bI, THUApaTalMs OSTHWIEHA. DTHIEHIJMKOIb M TJIMLIEPHH Kak
NPEICTaBUTENN TPEICTHHBIX MHOTOATOMHBIX CITUPTOB

3.11 | ®enon. XuMuueckue CBOMCTBa (peHosa (peakiuu ¢ HaTpueM, THAPOKCUIIOM HaTpus, Opomom). [lonyuenue dpenona

3.12 | Anpaeruapl. XUMHUYECKHE CBOMCTBA MpPEENbHBIX albICTHAOB: THIPHUPOBAHHE, KAaueCTBEHHBIC PEAKLUUU Ha KapOOHWIBHYIO TPYIILY

(peakmust "cepeOpsiHOrOo 3epkana’, B3ammojerictBue ¢ ruapokcuaoM meauw (II). TlomydyeHwe mnpenenbHBIX aNbJETHIOB: OKHUCICHHE
CIIMPTOB, rUApaTalivsd alCTUIICHA. AI_IGTOH KaK npcACTaBUTCIIb KCTOHOB. OCO6CHHOCTI/I pCaKku OKUCIICHUA allCTOHA
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3.13

KapOoHOBBIE KHCTIOTBL. XUMHUECKUE CBOWCTBA MPEACTbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMUYECKUX CBOWCTB
MypaBbMHON KHUCIOTHL. [lomyueHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIIEHHE AaJIKaHOB, AJIKEHOB, IEPBUYHBIX
CIHPTOB, aJIbJCTHI0B. BrIcIne npenenbHble U HenpeienbHble KapOOHOBBIE KUCIOTHI

3.14

Crnoxuble 3¢upsl U xupbl. CocoObl MOMYYEHHUS CIOXKHBIX 3GUpoB. OOpaTUMOCTh peakiuu 3tepudukanun. [IpuMeHeHne CiIoXHbBIX
3¢upoB B NUIIEBON M MapprOMEpHOH NPOMBINUIEHHOCTH. JKHUpBl KaK CIOXHBIE 3(QUPBl MNTHLEPUHA U BBICHIMX KapOOHOBBIX KHCIOT.
XUMHYECKUE CBOMCTBA XKUPOB: THIPUPOBAHUE, OKUCICHUE. [ MApOn3, Wik OMBIICHHE, )KUPOB KaK CIIOCO0 MPOMBIIIICHHOTO MOTyYeHHUs

CoJIel BBICIINX KapOOHOBBIX KUCIIOT. Msina kak comu BeICHINX KapOOHOBBIX KHCIIOT

3.15

XVWMHUYECKUE CBOMCTBA TIIIOKO3BI: PEAKIIUN C YYaCTHEM CIHPTOBBIX U AIBJICTHIHON TPYIIT U MOJOYHOKHCIOEe OpoxkeHue. [IpuMeneHune
[JIIOKO3bl, €€ 3HAue€HHWE B JKU3HEACATENbHOCTH oOpraHu3ma. Jlucaxapuasl: caxapos3a, MaibTo3a. BoccraHaBnuBaromue u
HEBOCCTAaHaBIUBAIOLIME Jucaxapuabl. [uaponns aucaxapunoB. Ilonmcaxapunbl: Kpaxmal, TIiukoredH. CTpoeHHe MakpOMOJIEKYI
KpaxMaya, TJIMKOT€Ha M 1eJuItosio3bl. Du3nueckue CBOMCTBA KpaxMmaja U IEJUTI0JIO3bl. XMMHUYECKHE CBOMCTBA Kpaxmana: T'MApPOJIH3,
Ka4eCTBEHHAsT Peakusi ¢ HOJOM. XHMMHYECKHE CBOMCTBA WEIUIIOJIO3bI: THAPOJIH3, IMONydeHHe 3(PUpPOB IHeutono3bl. [loHsTHe 00
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN IEIK)

3.16

AMUHBI. AMHUHBI KaK OpraHMYECKHE OCHOBAHHUSA: pEaKUUH C BOAOH, KHUCIOTaMM, peaklus TOpeHus. AHWINH KaK IpeICTaBUTENb
apoMaTHYECKUX aMUHOB. XMMHUYECKHE CBOMCTBA aHWIMHA: B3aUMOJIEHCTBUE C KHUCIOTaMHU, OpOMHOW BOnOH, okucieHue. [lomydeHue
aMUHOB AJIKUJIMPOBAHUEM aMMMAKa U BOCCTAHOBIEHUEM HUTPOIIPOU3BOIHBIX YIJIEBOAOPOIOB

3.17

AMUHOKHCIOTBl U O€lIKH. AMUHOKHMCIOTHI Kak aM(oTepHble opraHudeckue coeauHeHus. OCHOBHbIE aMHUHOKHMCIOTHI, 0Opasyromiue
Oenku. XMMUYEeCKUe CBOMCTBA OEIIKOB: TMIPOJIU3, I€HATypalusl, KAUeCTBEHHbIE (LIBETHBIE) PEAKIINH HA OEJIKU

3.18

CTpOCHI/IC U CTPYKTypa IIOJIMMEPOB. 3aBUCHMOCTh CBOMCTB MNOJIMMEPOB OT CTPOCHHUA MOJICKYIIL. OCHOBHBIC CITOCOOBI MMOJIYYCHU A
BBICOKOMOIJICKYJIAPHBIX COGI[I/IHCHI/If/'Il PEeaKku NMOJUMEPU3allvi U MOJIMKOHACHCAIINH. Knaccmbmcaum{ BOJIOKOH

3.19

H}IGHTI/ICI)I/IK&HI/IH OpPraHu4CCKuX COC}IHHGHHfl. Pemenne OKCIICPUMCHTAJIBHEBIX 3a/1a4 Ha paCllO3HaBaHHUEC OPraHNYCCKUX BCUICCTB

3.20

I'eneTmueckas CBI3b MCKIAY KilaCcCaMU OpTraHUYCCKUX COeJII/IHeHI/Iﬁ

XUMHS U KU3Hb

4.1

XuMus B oBceqHEBHOM xu3HU. [IpaBuia 6e30macHoi paboThI C €IKMMH, TOPIOYUMHU U TOKCUYHBIMH BEIIECTBaMU, CPEJICTBAMU OBITOBOM
XUMHUHU

4.2

XuUMHA U 310pOBbe. XUMUA B MEAULUHE. XUMHUS U CEJILCKOE XO35MCTBO. XUMUS B IIPOMBIIUICHHOCTH. XUMHUS U SJHEPreTUKA: IIPUPOAHBIN
Y TIONMYTHBIN HE(TSIHOMU Ta3bl, UX COCTAaB M Ucnoib3oBaHue. CoctaB HeTH U ee mepepadoTKa (MIPUPOIHBIE UCTOYHUKH YTIIEBOIOPOIOB)
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4.3

XuMHS U DKOJOTHsI. XUMHUYECKOE 3arpsi3HEHHE OKpY’Kalolleld cpeabl u ero mocieactsus. Oxpana ruapochepsl, MOUBbL, aTMOCQEpPHI,
Gbopsl U GayHbl OT XUMUYECKOT0 3arpsizHeHus. [IpobieMa 0TX010B ¥ MOOOYHBIX MPOAYKTOB. AJIbTEPHATUBHBIE HCTOYHUKH SHEPTUU

4.4 OO6mmue npeacTaBIeHUs] O MPOMBIIUICHHBIX CIIOCO0aX MOJTYYeHHs] XMMUUYECKUX BEIIECTB (Ha MpUMepe MPOU3BOJACTBA aMMHAKa, CEPHOM
KucnoThl). UepHas u 1BeTHass MeTaynyprus. CTEKIO ¥ CHIIMKATHAs MPOMBIIUICHHOCTh. [IpombiliuieHHasi opranndeckas XxuMus. CrIpbe
JUTSL OPTaHUYECKON TPOMBILIIEHHOCTH

5 Tunsl pacueTHBIX 3a7a4

5.1 Pacuersr Macchl BemecTBa WM 00beMa Ta30B 10 W3BECTHOMY KOJIMYECTBY BEIECTBA, MAcCe WM O0OBEMY OJHOTO M3 yYacTBYIOIIUX B
peaKIuu BEIIEeCTB

5.2 Pacuets! TermoBoro ¢ dexra peakuu

5.3 PacueTbl 00beMHBIX OTHOILICHHH ra30B P XUMUYECKUX PEaKLIUAX

5.4 Pacuersr macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO U3 BEIIECTB AaHO B U30BITKE (MMEET MPUMECH )

5.5 PacueTsr MmaccoBoil miM 00BEMHOMN JAOJIH BBIXOJIA MMPOIYKTA PEAKIIUU OT TEOPETUYECKH BO3MOKHOTO

5.6 Pacuetsr macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEaKIUU, €CIH OJHO M3 BEIIECTB JaHO B BUIE PAcTBOpA C OMpeAeNeHHOU
MacCOBOM J0JIE€N PACTBOPEHHOI'O BEIIECTBA

5.7 Pacuersl ¢ ucrionb3oBaHueM NMOHATHH "MaccoBas foiis", "MoJsipHast KOHLIEHTpalus'", "pacTBOPUMOCTD"

5.8 HaxoxneHne MonekyasipHON (OpMyIbI OPTaHUYECKOTO BEIIECTBA MO €r0 IUIOTHOCTH W MAacCOBBIM JOJISIM AJIEMEHTOB, BXOJSIIUX B €r0

COCTaB, UJIX 110 IPOAYKTaM CropaHus
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