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|. [TogcHuTEAbHAA 3AMACKA

Pabouas nmporpamMma o yueOHOMY MpeaMeTy «XUMuUs» pa3padoTaHa Ha OCHOBE:

. denepanbHoro 3akoHa OT 29.12.2012 No 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanun» (C KBMEHEHHUSIMU U JIOTTOJTHCHHUSIMHU );
. npukaza MunucrepctBa mnpocsemieHus Poccun ot 22.03.2021 Ne 115 «O6

yrBepxkaeHun llopsiaka opraHu3zalMd U OCYIIECTBICHHS 00pa3oBaTeNbHON JESATENbHOCTH IO
OCHOBHBIM 00111e00pa30BaTeNbHbIM MIpOrpaMMaM — 00pa3oBaTeNbHBIM MPOrpaMMaM HadaJIbHOTO
o0miero, OCHOBHOro 00IIero u cpeAaHero oOmero o0pa3oBaHus» (C H3MEHEHUSIMH U
JTIOTIOJTHEHUSIMH )

° nmpukaza MuHHcTEepcTBa 00pa3oBanusa u Hayku Poccum ot 17.05.2012 Ne 413 «O6
yTBepkKAeHUH (efepaibHOro TOCyJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHJIapTa CpeaHero oOLiero
00pa3zoBaHus»;

. npukaza MwunucrepctBa npocpemnieHus Poccuiickoit ®@enepaunu ot 12.08.2022
No 732 «O BHeceHMU M3MEHEHUH B (elepalibHbIA TOCYJapCTBEHHBIN 00pa30BaTeIbHBIN CTaHIAPT
cpenHero obmiero oOpa3oBaHUs, YTBEPKICHHBINM MPUKa3oM MUHUCTEpCTBA 00pa30BaHUs U HAYKU
Poccuiickoit ®enepanuu ot 17 mast 2012 r. Ne 413;

. npukaza MunucrtepcTBa mpocBemienus Poccuiickoit ®enepamuu ot 18.05.2023
Ne 371 "OO6 yrBepkneHun QenepaibHON 00pa30BaTENLHON MPOrPaMMbI  CPEIHETO OOIIero
obpazoBanus" (nanee - ®OII COO);

J npukaza MunucrepctBa mnpocsemieHus Poccuiickoit ®enepanun Ne 1028 ot
27.12.2023 «O BHECEHUH U3MEHEHUH B HEKOTOpbIE IIpUKa3bl MuHMCTEpCTBA 00pa30BaHMs U HAyKU
Poccuiickoit ®enepanu 1 MunucrtepctBa npocseiieHuss Poccuiickoit denepainuu, kacaromuecs
(denepanbHbIX TOCYAAPCTBEHHBIX 00PAa30BaTEIbHBIX CTAHJAPTOB OCHOBHOT'O OOIIET0 00pa3oBaHus U
CpemHero oomiero oopasoBaHus»;

J npuka3za MunucrepcTsa npocseienus Poccuiickoit ®eneparuu Ne 62 ot 01.02.2024
«O BHECEHMM WM3MEHEHHMI B HEKOTOpble MpHKa3bl MuHHCTEpcTBa NpocBelieHus Poccuiickoit
Oenepanun, Kacaromuecs (enepanbHbIX 00pa30BaTEIbHBIX MPOTPAaMM OCHOBHOTO M CPEIHEro
o01ero oopa3oBaHuUs»;

. npukaza MwunHucrepctBa mnpocenieHus Poccuiickoit ®enepaunu ot 19.03.2024
No 171 «O BHeceHUHM U3MEHEHUN B HEKOTOpbIE IIpHKa3bl MuHHCTEpCTBA NpocBenieHus: Poccuiickoit
Oenepanuy, Kacaromuecs (enepaabHbIX 00pa30BaTENIbHBIX IPOTpaMM HAyalbHOIO OOIIEro
00pa30BaHusl, OCHOBHOI'O O0IIIEro 00pa3oBaHMs U CPEIHEro 00IIero 0opa3oBaHus;

. [Tonoxenuss o paboueld mporpamMme ydeOHOTO TpeIMeTa, Kypca, IUCIUTLTAHBI
(monynsi) MKOY «IInoTaBckas cpennsis o01eo0pa3oBaTeibHas MIKOJIay.

Pabouast mporpamMmma opueHTHpOBaHA HA YICOHUKU:

ladpuensua O.C. Xumusa. 10 xmacc: yueoHuk/O.C.I'abpuensu, U.I'. Octpoymos, C.1O.
[TonomapeB. — 2-e u3a., crepeotun.— M.: JIpoda, 2023.

lNabpuensu O.C. Xumus. 11 knacc: yue6uuk/O.C.I'abpuensn, I'.I. JIsicoBa. — M.: [Ipoda,
2023.

CormacHo y4yeOHOMY TIIaHy Ha U3y4YeHHE Tmpeamera «XuMus» Ha 0a30BOM ypOBHE
oTBOAUTC 68 UacoB:

. B 10 ximacce — 34 yaca (1 gac B Hezeno);

. B 11 xmacce — 34 yaca (1 gac B Heziemio).

[IpuoputetHpiMu 1ensAMU 00ydeHuss ydueOHoMmy mpeamery «Xummsi» B 10-11 xmaccax
SIBJISTFOTCSL:

. dbopMUpOBaHHE CHUCTEMBl XUMHUYECKHX 3HAHHMH KaK Ba)KHEHIIEW COCTaBISIOIICH
€CTEeCTBEHHO-HAyYHOM KapTUHBI MHpA, B OCHOBE KOTOPOWM JIekKaT KIIIOUEBbIE TOHATHUS,
dbyHIaMEHTaIbHBIC 3aKOHBI U TEOPUH XHWMHH, OCBOCHHUE S3bIKa HAyKH, YCBOSCHHE M TIOHMMAaHHUE
CYIITHOCTHU JOCTYIHBIX 0000IIEHN MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHUE ¢ UCTOPUEH HX
Pa3BUTHS U CTAHOBJICHHS,;

. dbopMUpOBaHUE U Pa3BUTHE MPEACTABICHUI 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTB
U XUMUYECKUX PEaKIil, HeOOXOMUMBIX NJisi MPUOOPETEHHUS YMEHUN OpPUEHTHUPOBATHCS B MHpPE
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BEIIECTB U XMMUYECKUX SBJICHUH, UMEIOIMX MECTO B MPUPOJIE, B MPAKTHUECKONW U MOBCETHEBHON
KHU3HHU;

J pa3sBUTHE yMEHUH M CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HaOMIONEHUEM U
O0BSCHEHUEM XHMHYECKOTO JKCIEPUMEHTa, COONIOJACHHEM IMpaBui Oe30MacHOr0 OOpalIeHus C
BEIIIECTBAMH.

Hapsiny ¢ stum, conepxareibHas XapaKTEpUCTHKa LENed M 3aJad MU3ydeHHs MpeaMera B
IporpaMMe Mo XUMHUHM YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMM IIPUOPUTETAMU B
CUCTeMe cpeaHero obmiero oOpasoBanus. CerogHsi B MpEMoJaBaHUN XUMHH B OOJBIICH CTENeHU
OTIAETCs NPEANOYTEHUE IPAKTUUECKOW KOMIIOHEHTE COJIepyKaHHs 00y4eHus, OpUEHTUPOBAHHON Ha
MOJTrOTOBKY BBIITYCKHHKA 00111€00pa30BaTeIbHON OpraHu3aliy, BIaICIONIero He Ha0OpOM 3HAHUH,
a (DyHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIOCO0AMM M YMEHUSIMHM aKTHUBHOIO IOJIyYEHMs
3HAHUH U IPUMEHEHHUS UX B PEATBHOM KU3HU IS PEIICHUS MTPAKTUYECKHX 3a/1a4.

B cBa3u ¢ 3TMM 1npu M3yd4eHUH MpeaMeTa «XHUMHUS» JOMHHUpPYIOILIEe 3HAaueHUe
IPUOOPETAIOT TaKUE LIEJIU U 331a4H, KakK:

J ajanTtanus oOy4yaroIIMXCsl K YCJIOBHMAM JMHAMHUYHO pPa3BUBAIOLIEIOCS MMpa,
(GopMHpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTON  JMYHOCTH, TOTOBOM K caM00Opa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATHIO IPAMOTHBIX PELICHUN B KOHKPETHBIX KHU3HEHHBIX
CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

. ¢dopMupoBaHue y 0Oy4arOIIMXCS KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUH),
UMEIOIUX YHUBEpPCAJIbHOE 3HAYCHME Ul PA3IMUYHBIX BUAOB JESITEIbHOCTU: pEIIEHUs MpoOieM,
NOWCKa, aHanm3a H 00paboTku wWHpOpMAIMK, HEOOXOMUMBIX [UIS HPHUOOPETEHHUs OIbITa
NeSITeIbHOCTH, KOTOpasi 3aHMMaeT BaXXHOE MECTO B IMO3HAHMM XHUMHH, a TaKXe A OLEHKH C
MO3HIINN YKOJIOTHUECKON OE30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMUYECKUX TPOIIECCOB HA
OpraHu3M 4YeJOBEKa U MPUPOJIHYIO CPELY;

J pa3BUTHE I[O3HABATENBHBIX HMHTEPECOB, HMHTEUIEKTYyalbHBIX M  TBOPYECKHX
CHOCOOHOCTEH O00y4YaromuXCcsi: CHOCOOHOCTH CaMOCTOATENBHO IMPHOOpPETaTh HOBBIC 3HAHUS TI0
XUMHA B COOTBETCTBUM C JKU3HEHHBIMM IOTPEOHOCTSAMH, MCIIOJIB30BaTh COBPEMEHHBIE
WHPOPMALIMOHHBIE TEXHOJOTMM ISl TOWCKAa M aHalu3a YYeOHOH W HaydHO-TIOMYJISAPHOU
UH(POPMALIUU XUMHUYECKOTO COJICPKAHUS;

J dopMupoBaHHE U pa3BUTHE Yy OOYYaAIOLIUXCS AaCCOLMATUBHOIO M JIOTHYECKOIO
MBIIICHHSI, HA0I0JaTeIbHOCTH, COOPaHHOCTH, aKKYPATHOCTH, KOTOPBIE 0COOEHHO HEOOXOINMBI, B
YaCTHOCTH, IIPU IUNIAHUPOBAHUHU U NIPOBEJACHUN XUMHUECKOTO SKCIEPUMEHTA;

. BOCIIUTaHHUE Yy 00yJaromuxcsi yOSKIEHHOCTH B TYMaHUCTUYECKON HAIPaBIEHHOCTH
XUMHH, €€ BAXKHOW POJIM B PEIICHUH TII00ATBHBIX MPOOJIEM PalMOHAIHLHOTO MPUPOIOOIb30BaHMS,
MOTIOJIHEHUSI YHEPreTHUECKUX PECypCcoB M COXPAHEHHs IPUPOJHOTO PABHOBECHS, OCO3HAHUS
HEOOX0IMMOCTH OEpeKHOTO OTHOIIEHHS K MPHUPOJIE M CBOEMY 3/I0OPOBBIO, a TaKKe MPHOOPETEHUS
OTbITa WCHOJIb30BAHUS MOJIYUYEHHBIX 3HAHMM Ul MPUHATHS TPAMOTHBIX PEUIEHUH B CUTYalMsX,
CBSI3aHHBIX C XUMHUYECKUMHU SIBICHUSIMH.

BocnuTarensHblil moTeHIMan yqaeGHoro npeamera « XUMHUs peau3yeTcs 4epes:

o NpUBJICYCHNE BHUMAHHUS OOYUAIOIMXCs K [IEHHOCTHOMY aCTIeKTY M3y4aeMbIX Ha ypOKax
SBIIEHUH, OpraHu3aluio padoThl C MOJy4aeMOl Ha ypoKe COLHMAIbHO 3HAYMMOW HMHGoOpMarmen —
WHUIIMAPOBAHNE €€ OOCYK/IEHHs, BBICKA3bIBaHMS OOYUYAIOIIMMHCS CBOETO MHEHHS 10 €€ TIOBOJY,
BBIPAOOTKH CBOETO OTHOIIEHHS K HElf;

. JEMOHCTpalMi0  OOydarolUMMcs  IPHUMEPOB  OTBETCTBEHHOTO,  IPa’KAaHCKOIO
MOBEJICHUS, TIPOSIBIICHUSI YEIOBEKOIO0MS U JOOPOCEpAECUHOCTH, Yepe3 MoA00p COOTBETCTBYIOLIUX
TEKCTOB JUIsl UTSHUS, 3a71a4 JUIsl pellieH s, TPOOIEMHBIX CUTYaIUi U 0OCYKJICHHUS B KIIacce;

. NpUMEHEHHEe Ha YpPOKE MHTEPAKTUBHBIX (opM paboThl € O00Yy4arOIIUMUCS:
UHTEJUIEKTYaJbHBIX UTP, CTUMYJIHPYIOUIMX IO3HABAaTENbHYI0 MOTHBAIMIO  OOydaromumxcs;
TMIAKTHYECKOTO TeaTpa, TJe TIONyYeHHbIE Ha YpPOKEe 3HAHHS OOBITPHIBAIOTCS B TeaTpPabHBIX
MOCTAHOBKAX; TUCKYCCHUH, KOTOpPbIE Aal0T O0YYAIOUIMMCS BO3MOXKHOCTh MPUOOPECTH OIBIT BEACHHUS
KOHCTPYKTHBHOTO JTHAJIOTA; TPYIIIOBON pabOThI MM pabOTHI B Mapax, KOTOPbIE ydaT 00ydJarommxcs
KOMaH/IHOW paboTe 1 B3aUMOJCUCTBUIO C JPYTUMH 00YUaIOLIMMUCS;

. WHUIMUPOBAHUE U TOAJIEPXKKY HCCIEI0BATEIbCKON NESITEIbHOCTH O00Yydaromuxcs B
paMKax peaju3alii UM WHIWBUIYATBHBIX M TPYIIIOBBIX HCCIEIOBATEILCKUX MPOEKTOB, YTO JIACT
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00yJarommMcsi BO3MOXKHOCTh TPUOOPECTH HABBIK CAMOCTOSITEJIBHOTO PEIICHUS TEOPETHUYECKOU
npoOeMbl, HaBBIK T'€HEPUPOBAHUS M OQPOPMIICHHUS COOCTBEHHBIX HJEH, HABBIK YBaKUTEIHHOTO
OTHOIIIEHUS K Uy)KUM HJIEsM, OPOPMIICHHBIM B paboTax APYrHX UCCIENAOBATENCH, HABBIK MyOIMYHOTO
BBICTYIUICHUS TIEpEe]] ayIUTOPUEH, apryMEHTHPOBAHUS U OTCTaUBaHUS CBOCH TOUKHU 3PEHUSI.

Cpoxk peanu3aruu pabodeil mporpaMMel 2 Toja.

YpoBeHb: 6a30BbIH.



I1.Conep:xanne yueOHOro npeamera
10 kacc

Opranunyeckasi XuMus

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHHU

[Ipenmer opraHUYecKONM XUMHH: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAYEHUE B IOJTYYECHHH
HOBBIX BEIIIECTB U MaTEepUaIoB. Teopusi CTpOoeHUs opranndeckux coenuHeHuid A. M. bytneposa, eé
OCHOBHBIE TOJIOXKEeHHU. CTPYKTYypHBIE (OPMYIBI OPraHNYEeCKUX BemecTB. ['omomorus, usoMepus.
XuMHUYECKas CBA3b B OPraHUYECKUX COCAMHEHUSAX — OAMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o KiacCH(PHUKAIMK OPraHUYECKUX BemlecTB. HoMeHKIaTypa opraHndecKux
coeMHEHUN (cucTeMaTH4ecKasl) U TPUBUAIbHBIC HA3BaHUS BaKHEWIIMX IPEICTABUTENCH KJIacCOB
OpraHMYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METO/bl M3YYEHMs BEIIECTB M UX IMPEBPALICHUN: O3HAKOMJIEHUE C
oOpa3LaMu OpraHMYECKUX BELIECTB M MaTepuajlaMM Ha MX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpPraHMYECKUX BEIECTB, HAOIOICHUE U OMHCAHNUE IEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHUYeCKUX BEILIECTB IIPU HarpeBaHuM (IUIaBJICHUE, OOYTIMBAaHUE U TOPEHHE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH pAx. MeraH M 3TaH — MPOCTEHIINE
MPEJICTABUTENIN ANKAHOB: (DU3MYECKHE U XUMUYECKUE CBOMCTBA (peakly 3aMeIIeHUs U TOPEHHUs),
HaXO0X/IEHNE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psil. DTUIEH U NPONUIEH — MPOCTEHIINe
IPEJICTABUTENIN QJIKEHOB: (PU3WYECKUE U XHUMHUYECKHME CBOMCTBA (peakuuu TUAPUPOBAHUSA,
raJIOreHUPOBAHUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3alllH ), TOIYYeHUE U IPUMEHEHUE.

Ankaguensl: OyraaueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BakHEHIIME XUMUYECKHE
cBOiicTBa (peakius noaumepusanun). [lonydeHre CHHTETHUECKOTO KayuyKa U Pe3HHBI.

AJNKUHBI: cOCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKHH psil. ALETUIEH —
MPOCTEHIINN MPeICTaBUTENb alIKMHOB: COCTaB, CTPOCHHUE, (U3MUECKUEe U XMMHUYECKHE CBONCTBA
(peakuuu rUIpUPOBAHUS, FAJIOT€HUPOBAHMS, TUApATALIMM, TOPEHMSI), IOJyYEHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUSL W HUTPOBaHUs), IOJIY4YEHHE W NpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue c80UCMBA (PeaKyuu 2ai02eHUPOSAHUS U HUMPOBAHUS), NOTYUeHUue U
npumenenue.  TOKCHYHOCTH  apeHOB. ['eHeTmyeckas CBSI3b  MEXIYy  YIJI€BOJOPOJAMH,
MPUHAJISKALIMMHI K pa3IMYHbIM KJlaccaMm.

[Ipupoanble MCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u momnyTrHble He(TAHbBIE Ta3bl.
Hed1s 1 e€ mpoucxoxaenue. Criocodsl nepepaboTku He(TH: MEeperoHKa, KPEeKUHT (TepMUYECKUH,
KaTaluTHYecKuit), nuponus. IIpoaykTel nepepadboTku HEPTHU, UX IPUMEHEHHUE B IPOMBIIIIIEHHOCTH
U B ObITy. KaMeHHBII yroJib U IPOJYKTHI €ro nepepadoTKy.

DKcrepuMEHTAIbHbIE METOJbl M3YYEHHs BEIIECTB M MX MpEBpallleHUI: O3HAKOMJICHHE C
oOpa3liaMu MjaacTMacc, KaydykoB U pe3uHbl, Koiiekiuu «Hedpts» u «Yromp», MoaenupoBaHuE
MOJIEKYJI ~ YIJIEBOJAOPOJOB U TaJlOT€HONPOU3BOAHBIX, IPOBEIECHUE HPAKTUYECKOW paboThI:
MIOJIy4YEHHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Brbrluncnenuss 1o ypaBHEHHMIO XHMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMHU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO
U3 UCXOJIHBIX BEILECTB WJIM MPOAYKTOB PEAKIIUN).

Kucnopoacoaepxamye oprannyeckne coeinHeHUs!

[IpenensHble OJHOATOMHBIE CHUPTB. MeETaHON W JTAaHON: CTpOeHHE, (HU3NYECKUE U
XUMHUYECKHE CBOMCTBA (peaklUH C aKTUBHBIMU METajlaMH, TalloT€HOBOJIOPOJAMHU, TOPEHHE),
pUMeHeHne. BogopoaHble CBsI3U MEXy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJa M ATAHOJIA Ha
OpraHHU3M YeJIOBEKa.

MHoOroaToOMHbI€ CHUPTHL. ODTHIEHIJHMKOAb M TJIMLEPUH: CTPOCHHE, (HU3UYECKUe U
XUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE CO LIEJIOYHBIMU METalllaMH, KaueCTBEHHAas PEaKIUs Ha




MHOrOaTOMHbIE COUpThI). JlelicTBue Ha opraHu3sM uenoBeka. [IpumeHeHHe TINIMLEpUHA U
STUJIEHTJIUKOJIS.

@DeHo: CTpOeHUE MOJICKYIbI, PU3ndecKrue U XUMUYEeCKUe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue denomna.

Anpnerunsl U kemownvl. DopMmanpierui, aneTalbIerH]: CTpoeHue, (uznyeckue u
XUMHYECKHE CBOMCTBA (peaklUMM OKUCICHHS M BOCCTAHOBJICHUS, KAaueCTBEHHBbIC pPEaKIuu),
[IOJIyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpenebHble KapOOHOBbIE KHUCIOTHl. MypaBbUHAsS U YKCYCHasl KHCIOTBHI:
cTpoeHue, pU3NUecKue U XMMHUYECKHEe CBOWCTBA (CBOICTBA, 0OOIIME JUIS KiIacca KUCIOT, pPeaKius
stepudukanmu), noiaydyeHHe u mpumMeHeHue. CTeapruHOBas U OJEHMHOBAas KHUCIOTHI Kak
NPEJCTaBUTENN BHICHIMX KapOOHOBBIX KMCIOT. Mbla KaK COJHM BBICIIMX KapOOHOBBIX KHCJIOT, X
MOIOIIIEE IENUCTBUE.

Crnoxable 3QUPHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIHM3 CIOXHBIX 3(UPOB.
Kupsl. 'maponus sxxupos. [Ipumenenue xupoB. bruosioruyeckas posib )KUPOB.

YraeBosl: cocTaB, Kiaccu(ukanus yriaeBogoB (MOHO-, M- M Moaucaxapuibl). [ roko3a —
NPOCTEHIINKA MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJICKYNbI, (PU3MYEeCKHe W XUMHUYECKUE
cBoicTBa (B3aumoeiicTBue ¢ ruapokcuiom mMeau(ll), okucinenrne aMMuadyHbIM pacTBOPOM OKCHIA
cepebpa(l), BoccTraHOBIEHHE, OpOKEHHE TJIOKO3bI), HAXOXIECHHWE B MPHUPOJE, NPUMECHEHHE,
Ouonoruueckas posib. @otocrunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemnrono3a kak npupojHbie noiumepbl. CTpoeHHE Kpaxmana M LEUIHOJIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJu3, KaUeCTBEHHAs PeaKus C HOJ0M).

DKCIEpUMEHTAIbHBIE METOJbl H3y4Y€HHUs BEUIECTB M UX I[PEBpAllCHUl: MPOBEACHUE,
HaOJII0/IEHUE U ONMCAHHE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIMPTOB, KAUYECTBEHHbBIE PEAKIIUU
OJIHOATOMHBIX CHHUPTOB (OKucieHHe dTaHola okcuaoMm wmeau(Il)), MHOroaTOMHBIX CHUPTOB
(B3aumogericteue riunepuHa c¢ ruapokcunom menu(Il)), ampmeruaoB (okuciaeHHE aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) u rumpokcuaom meau(ll), B3ammomeicTBue Kpaxmajga ¢ HOJIOM),
IIPOBEJICHUE NPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3amaun.

Bbruuciienusi mo ypaBHEHUIO XHWMHYECKOH peakmuu (Maccel, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEaKIMH MO U3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIIUN).

A3oTcoaepaxaliue OpraHudecKkue coeJMHEeHUs1

AMUHOKHUCIIOTH KaKk aM(OTepHble OpraHndeckue coenHeHus. Ou3snueckrue U XUMHUYECKHe
CBOWCTBA AMMHOKHUCIOT (Ha MpuUMepe TINIHLuHA). buonormyeckoe 3HaueHHE aMHUHOKHUCIIOT.
IlenTuael.

benkn kak mNpUpOIHBIE BBICOKOMOJIEKYJISIDHBIE cOeNMHEHHA. llepBuuHas, BTOpUYHAs HU
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa O€NKOB: TUIPOJIM3, JEHATypalus,
Ka4eCTBEHHbBIE pEaKIMH Ha OENKH.

DKcriepuMEHTAIbHbIE METOJbl M3YyUEHHUs BEIIECTB M UX MpPEBpalleHMi: HaOI0JeHHE U
OTHCaHKE JAEMOHCTPALMOHHBIX ONBITOB: JACHATYypalus OENKOB IpU HArpEeBAaHUH, IIBETHbIE PEaKLIUU
OenKoB.

Beicokomonekysipabie coequHenns (3 4aca)

OcCHOBHbIE TOHATUS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp, MOJUMeEp,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb NOJMMEPHU3ALNH, CPEIHAS MOJIEKYIsIpHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMepU3altsl ¥ MOJMKOHACHC Al

OKCIIEpUMEHTANIBHBIE METOJbl M3YYEHHUs BEIIECTB M MX IPEBPALLEHUIN: O3HAKOMIICHHE C
oOpa3amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIE CBS3H.

Peanmusanus MexnpeaMeTHbIX CBS3€M NPU M3ydeHUH OpraHudeckor xumuu B 10 kmacce
OCYILECTBIISICTCSI 4Yepe3 HCIOJIb30BaHWE Kak OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaK W
MOHSTHUM, SBISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOu1re ecTecTBEHHO-HAYYHbIE MTOHATHUS: SBJICHUE, HAYYHBIH (aKT, TUIOTe3a, 3aKOH, TEOpHs,
aHaJIN3, CUHTE3, KiacCU(PUKAIUs, NEPUOJUYHOCTh, HAOIIOACHHE, H3MEPEHHE, HKCIEPHUMEHT,
MOJIEJTUPOBAHUE.



®dusnka: Marepus, FJHEPTusi, Macca, aToM, AJIEKTPOH, MOJIEKYJIa, SHEPTETHYECKUI YPOBEHb,
BEIIIECTBO, TEJO0, 00BbEM, arperaTHOEe COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIMYMHBI U €AUHUIIBI UX
U3MEpEHUsl.

buonorust: kmerka, opranm3Mm, Omocdepa, OOMEH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, )KUPHI, (PEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonOrHs: MUILIEBBIE MPOIYKTHI, OCHOBBI PAllMOHAIBLHOTO MUTAHHS, MOIOIIME CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHUE Ipernaparhl, MaTepuaibl U3 UCKYCCTBEHHBIX U CHUHTETHYECKHX
BOJIOKOH.

11 KUIIACC

OO01mas 1 HeopraHu4yeckasi XuMHs

Teopernyeckne 0CHOBBI XUMHUH

XuUMUYeCKUi dmeMeHT. AToM. Snpo aroma, HW30TONBL. DJIEKTPOHHAs 000JIOYKA.
DHepreTUueckue YpOBHH, MOJYPOBHH. ATOMHBIE opOuTaiu, s-, pP-, d- amemeHThl. OCcOOEHHOCTH
pacripesielieHus] JIEKTPOHOB MO OpOWUTANsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckun  3akoH u  Ilepuonmueckas  cucreMa  XUMHUYECKHX — DJIEMEHTOB
.M. MenneneeBa. CBsA3b nepuoauyeckoro 3akoHa u llepuopnueckoil CHUCTEMBI XHMHUYECKHX
anemenToB JI.MI. MeHaeneeBa ¢ COBpPEMEHHON TEOpUEHl CTpPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB I10
rpynmnam u nepuojam. 3HaueHue NepruoNYECcKOro 3aK0Ha B pa3BUTUU HAyKH.

Crpoenue BemiecTBa. XHUMHMUecKass CBSI3b. BuIbl XUMHYECKOH CBs3M (KOBaJEHTHas
HEeNoJIsipHasl W TMOJIsSIpHAasi, HMOHHAs, MeTajuinueckas). MexaHu3zMbl oOpa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsA3M (OOMEHHBIH M JOHOPHO-aKLEeNTOpHBINH). BonoponHas cBs3b. BaleHTHOCTb.
DneKTpOOTpULATENIbHOCTh. CTeNeHb OKUCIeHUs. FIOHbI: KaTHOHBI U AaHUOHBI.

BemecTBa MOJEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHA. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THUIBl KPUCTAJUIMUECKUX pEHIETOK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJZIMYECKON PEIIETKU.

Ilonsitne o pucnepcHbIX cucreMax. VIcTMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas a0
BELIECTBA B PaCTBOPE.

Knaccudukanus HeopraHudeckux coenuHennii. HoMeHkmatypa HeOpraHM4eCKuX BEIIECTB.
['eHeTnyeckas CBS3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3JINYHBIM KIIaCCaM.

Xumunyeckass peakuus. Kraccupukanuss XMMHUYECKHMX pPEaKIUil B HEOPraHUYECKOW H
OpPraHMYECKON XMMMH. 3aKOH COXPAHEHUs MacChl BEILECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CkopocThb peakuuu, €€ 3aBUCUMOCTb OT pa3iu4HbIX (akTopoB. OOpaTHMble peakLUu.
Xumnueckoe paBHOBecue. MDaKTOpBI, BIMAIOIME HAa COCTOSHUE XHMHUYECKOTO PaBHOBECHS.
[Tpuaun Jlelllatense.

Onextponutuueckas auccouuanus. CuiabHble U ciadble AeKTposnnuThl. Cpena BOJIHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpaJIbHAas, IIEJI0YHasl.

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALEHUI: AEMOHCTpaLUs
tabnun «[lepuonnyeckas cucrema xumuueckux eMeHnToB J.M. MenneneeBay, nzyduenue Mojieneu
KPUCTANTMYECKUX PEIIETOK, HAOMIOJeHHE U OIMCaHMe JEMOHCTPAIlMOHHBIX U J1a0OpaTOPHBIX
OTBITOB (pa3fio’K€HUE IMEPOKCHJIa BOAOPOJa B MPUCYTCTBUM KaTalU3aTopa, OMpPENEICHHUE Cpeabl
pPacTBOPOB BEIECTB C MOMOIIBIO YHHBEPCAJIHHOIO HHAMKATOPA, PEAKLUMU HOHHOTO OOMEHa),
IPOBEJICHNE MPAaKTHUUECKO paldoThl «BinusHHE paznuyHbIX (AKTOPOB HAa CKOPOCTh XMMHUYECKOMN
peaxKum.

Pacuérurie 3amaun.

Pac4€rbl M0 ypaBHEHUSM XMMHUYECKUX PEAKLUH, B TOM YHUCIE TEPMOXUMUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIS BEILIECTBAY.

Heoprannyeckasi Xumus



Hewmeramnsl. [Tonoxenue HemerauioB B [lepuoanueckoi cucreMe XUMHUYECKUX AJIEMEHTOB
.. MenneneeBa W OCOOCHHOCTH CTPOCHHSI aToMOB. DU3WYECKHE CBOWCTBA HEMETAJIJIOB.
AmoTponust HeMETauIoB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yraeposa).

XWMHYECKHE CBOMCTBA BaXXHEHITMX HEMETAIOB (TaJoreHOB, cepbl, a30Ta, Qocdopa,
yriepojia ¥ KpeMHUs1) U UX COCAUHEHUN (OKCHJIOB, KUCIOPOICOJEPKAIINX KHUCIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHNne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Mertaubl. Ilonoxkenune MetaioB B llepuogmyeckoil cucremMe XHUMHUYECKUX JJIEMEHTOB
J.U. MenneneeBa. OCOOCHHOCTH CTPOEHUS IIEKTPOHHBIX 000JIOYEK aTOMOB MeTamuioB. OOmue
¢uszndeckue cBoricTBa MeTauioB. CIUTaBbl METAIOB. DJIEKTPOXUMHUYECKUM PSJl HAMPSHKCHUN
METAaJIJIOB.

XHUMHYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATpUM, Kaduid, KaJbIMH, MarHuu,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJIb) U UX COCIMHEHUMN.

O6mume crmocoOs! morydeHus: MeTauioB. [I[puMeHeHne MeTauioB B OBITY M TEXHHUKE.

DKCIEPUMEHTAIBHBIE METOJAbl M3YyYEHMs] BEIIECTB W HX MPEBPALICHUN: U3YYCHHUE
KOJUTEKIIMU «MeTauibl M CIIaBbI», 00pa3lloB HEMETAIOB, PEIIEHHUE SKCIIEPUMEHTAIbHBIX 3a/a4,
HAOJIIO/ICHUE U OINUCAaHUE JIEMOHCTPAIIMOHHBIX H J1a00OpaTOPHBIX OIBITOB (B3aUMOJICHCTBUE
TUJIPOKCHIA AIFOMUHMS C PACTBOPAMU KHUCJIOT M IIEJIOYEH, KaUECTBEHHBIE PEAKIIMM HAa KAaTHOHBI
METaJlIOB).

Pacuérnbie 3amaun.

Pacuétel Maccel BemecTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce
Wi 00bEMY OJTHOTO M3 YYAaCTBYIOLIUX B PEAKIMH BEILIECTB, pacuéThl Macchl (00bEMa, KOITMYECTBA
BEII[ECTBA) MIPOIYKTOB PEAKIIUU, €CIIU OJTHO M3 BEIIECTB UMEET MIPUMECH.

XuMHUS U )KU3Hb

Ponp xuMuu B 00ecrie4eHHH SKOJOTUYECKOM, SHEPTeTUYECKON M MHUIIEBON 0€30I1aCHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METO/AX MTO3HAHUS BEIIECTB U XUMUYECKUX PEAKLIUM.

[Ipencrasnenuss 06 0OMKMX HAYYHBIX TPUHIIMIAX TPOMBIIIUIEHHOTO TMOJIYYSHUS BAXKHEHIIINX
BEIICCTB.

UenoBek B MHpE BEUIECTB W MAaTEPHAIOB: BAKHEHIINE CTPOUTEIBHBIE MAaTEpUAIbI,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpAaCKH, CTEKJIO, KEpamMHKa, MaTepuaibl ISl SJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHMYECKUE U MUHEPAIbHBIC yI00PECHHS.

XuMud U 370pOBbE UEIOBEKA: IpaBWja HCIOJIb30BaHUS JICKAPCTBEHHBIX IIpEnapaToB,
npaBuia 6€30MacHOT0 MCIOIB30BaHMS MPEMapaToB OBITOBON XMMHUH B TIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MexXnpeaMeTHBIX CBS3eH MPU M3y4YEeHUU 00Iel U HeopraHuyeckoi xumuu B 11
KJIacCe OCYIIECTBIIAETCS Yepe3 MCIOIb30BaHNE Kak OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U
MOHSITUH, SBIISIOIIUXCS CHCTEMHBIMU TSI OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAYyUHbIE MOHATHUS: HAYYHBIN (akT, TUTIOTE3a, 3aKOH, TEOpUs, aHAIU3,
CHUHTE3, KiaccUpUKAIUsi, TEPUOJUYHOCTh, HAOIIOIEHUE, OKCIEPUMEHT, MOJEIHUPOBAHUE,
U3MEpPEHUE, SABJICHHE.

dusnka: Marepusi, HEPrus, Macca, aToM, d3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaZIMoOaKTUBHOCTb, MOJIEKYJA, JHEPreTHUYECKU YpOBEHb, BEIIECTBO, Telno, 00BEM, arperaTHoOe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusM, S3KocucTeMma, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

I'eorpadus: MuHepabl, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

TexHOMOTHSA: XUMUYECKasi MMPOMBIIIJIEHHOCTh, METAJUTYPTHUs, MPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHuaoB, CEIIbCKOXO03IMCTBEHHOE MIPOU3BOCTBO, MUIIeBast MIPOMBIILIIIEHHOCTb,
dbapmareBTUUECKasi MPOMBIIIJIEHHOCTH, MTPOU3BOACTBO KOCMETHUECKHUX MPENapaToB, TPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€pPUAJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I11. Ilmanupyemble pe3yJIbTAThl OCBOCHHUSI y4eOHOI0 MpeaAMeTa

Wzyuenne xumuu B 10-11 kjaccax HampaBieHO Ha JOCTHXKEHHE OOYUYarOMIMMUCS
JMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDI:

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjabTaTaM OCBOCHHSI OOYYaIONIUMHUCS
IporpaMM CpeaHero oomero o0pa3oBaHUS (JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
Hayuno-MeTonn4yeckoil 0CHOBOM AJisi pa3paboTKy MJIaHUPYEMbIX Pe3yIbTaTOB OCBOCHUS MPOTpaMm
CpeaHero o0mero 00pa3oBaHus SABISETCS CHCTEMHO-IEATETbHOCTHBIN MOIXO/T.

B cooTBercTBUM € CHUCTEMHO-JESATEILHOCTHBIM MOJAXOIOM B CTPYKType JHMYHOCTHBIX
pe3yIbTaTOB OCBOCHHS MpEeaMeTa «XUMUs» Ha YPOBHE CPEAHEro 00Iero oOpa3oBaHUs BBIICICHBI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HaHME OOYYAIOUIMMHCS POCCUHCKON TpaXTaHCKOW MISCHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYMe MOTHUBAIUU K O0YYCHHIO;

L[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUN JMYHOCTH HAa OCHOBE KIIFOUEBBIX
[IEHHOCTEW ¥ UCTOPUYECKUX TPATUIUK 0a30BOM HAYKU XMMUHU;

TFOTOBHOCTh M CIIOCOOHOCTh OOYyYaroUmIMXcs PYKOBOJACTBOBAaThCS B CBOEH J€ATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, IMPUCYIIUMHU LEJIOCTHOM CHUCTEME XMMHUYECKOIO
o0Opa3zoBaHus;

HAJIMYME TIPABOCO3HAHMS DSKOJIOTMYECKOH KYIBTYphl M CIIOCOOHOCTH CTaBHTh LEIH |
CTPOUTH JKU3HEHHBIE TIAHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOCHUS MPEAMETa « XUMUSN» TOCTUTAIOTCS B €IMHCTBE yueOHOU
U BOCIHTATEIbHOU JESATENHHOCTH B COOTBETCTBHM C T'yMaHUCTUYECKHMH, COIMOKYJIbTYPHBIMHU,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM UM HJI€AIaMU POCCHICKOr0 TIpa)JIaHCKOro oOOIIecTBa,
OPUHIATHIMH B OOIIECTBE HOPMaMU M TpaBWIAMH MOBEACHHUSA, CIOCOOCTBYIOIIMMH MpOIeccam
CaMOIIO3HaHUs, CAMOPa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUS INYHOCTH 00yYarOIINXCS.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHMS NMpeAMeTa «XHMHs» OTPaXarT cHOpMHPOBAHHOCTH
OTIBITA TTO3HABATEIBHON U MPAKTUIECKOH NESTETPHOCTH 00YUJAIOIIUXCS 110 PeaTu3aliy IPUHATHIX B
oO11ecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaskaaHCKOro BOCIIUTAHUS:

OCO3HaHHUS O0YYarOIIMMHKCSI CBOMX KOHCTUTYLIMOHHBIX MpaB U 00sI3aHHOCTEH, YBa)KEHUS K
3aKOHY U NPABOMOPSIKY;

IIPEICTABICHUS] O COLMAIBHBIX HOPMAax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOUICHMH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON NESATETBLHOCTH MPU CO3JaHUU YUYE€OHBIX MPOEKTOB,
pelieHny yueOHbIX U IM03HABATENIbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH NMOHUMATh U NPUHUMATh MOTHBBI, HAMEPEHHsI, JJOTUKY U apryMEHTBl APYTUX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY Hacl€UI0 OT€YECTBEHHON XUMHUU;

YBOKEHHMsI K MpPOILIECCY TBOpPUECTBA B OOJIACTH TEOPHUM M MPAKTUYECKOTO NPUMEHEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JOCTHXKEHHUS HAayKU €CTh pe3yNbTaT JUIUTENIbHBIX HAOIIOACHUMH,
KPOINOTJIMBBIX SKCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSTHHOTO TPYZAA YYE€HBIX U IPAKTUKOB;

MHTEpeca M IIO03HABAaTEJIIbHBIX MOTHBOB B TMOJIYYEHMH U IMOCIEAYIOIIEM AaHaJu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEACHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBSA3AHHBIE C XUMHUECKUMHU SIBICHUSAMH, U TPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHWBAaTh CBOE MOBEJEHHWE M IOCTYNKH CBOMX TOBApHUIIEH C TMO3ULIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:



MOHMMAaHMs LIEHHOCTEH 3/10poBOro M Oe30macHOro oOpasza KHU3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

COONIOICHUST TIPaBWJI OE30MACHOTO OOpalleHusl ¢ BelIeCTBaMH B OBITY, MOBCEIHEBHOMN
’KU3HU U B TPYJOBOU J€STEIbHOCTH;

MOHVMAHMUS IICHHOCTH TIPaBUJ WHAWBUAYAIBHOTO U KOJUIGKTHBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJICJCTBUI W HENPHUSITHS BPETHBIX NPHUBBIYCK (YMOTPEOJICHUS aTKOTOJs,
HapKOTHUKOB, KYPEHHUS);

5) TpynoBoro BocnuTtaHusi:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BAaTEIbCKOW  JIEATEIBHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOH U APYTUX BUAAX JIEATCIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE B PEIICHWH MPAKTUYECKUX 3a/ay COLMAJIbHOU
HaMpaBJICHHOCTH (B PAMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTHYECKOMY H3Y4YEHHIO Mpodeccuil pazIuyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXeHHUsI K TPy, JIOJSAM TPyJa U pe3yjbTaTaM TPYAOBOM AEATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAUBHIYAILHON TpaeKTOpuHu 00pa3oBaHus, OymyIien
npodeccun U peanu3aluu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U IOTPeOHOCTEH 0011ecTBa;

6) 3K0JI0rH4YeCcKOro BOCIMTAHMS:

HKOJIOTHYECKH IIeTIECO00PAa3HOTO OTHOMICHUS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHWMAHUS TI00aTBHOTO XapakTepa JKOJOTHYECKHX MPOOJIeM, BIHMSHHS dKOHOMUYCCKUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHON CPEIbL;

OCO3HaHUs HEOOXOJUMOCTH HCIIOJIH30BAHUS JOCTH)KEHUN XUMHUU JIJISL PEUICHHS BOIIPOCOB
paIoOHaIBHOTO MIPUPOIONOIB30BAHUS;

AKTUBHOTO HETIPUATHUS JIEHCTBUH, NMPUHOCAIINX BPEI OKPYKAMOIIECH MPUPOTHOU Cpele,
YMEHHsI TMPOTHO3UPOBATH HEOJIArOMPUATHBIE HKOJIOTUYECKUE TMOCIEACTBUS MPEeANPUHIUMAEMbIX
JIEUCTBUM U NTPENOTBPALLATD UX;

HAJIM4YUS PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTMYECKON KyIbTyphl, OIBITA
JESTCIIbHOCTH ~ DKOJIOTUYECKOW  HANpaBICHHOCTH, YMCHHS  PYKOBOJCTBOBAaThCS HMH B
MO3HABATENILHON, KOMMYHHUKATUBHOM U COIMANBHON MPAKTHUKE, CIIOCOOHOCTH M YMEHHSI aKTHMBHO
MPOTUBOCTOSATH UICOIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHON MPAKTUKH;

MOHVMAHHS CHCIM(PUKA XUMHUU KaK HAyKd, OCO3HaHWs e€ posm B (HOPMHpPOBAHHUH
paIMoOHAIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM IIEIOCTHOTO MPEACTaBICHUS 00 OKpYyKaroleM
MHUpPE KaK O eTUHCTBE MPUPOIBI U Y€TIOBEKA, B IIO3HAHUN MTPUPOJTHBIX 3aKOHOMEPHOCTEH U PEIICHUN
mpo0JieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO0O0W 3HAYMMOCTH XUMHH JUII COBPEMEHHOW NHMBUJIM3AIMUA: B €€
TYMaHUCTUYECKOW HAMpaBICHHOCTH M BaXXHOW pOJNM B CO3JIaHUM HOBOW 0a3pl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUU TIO0AIBHBIX TPOOJIEeM YCTOWYUBOTO PAa3BUTHS UYEIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOM, MUIIEBON U SKOJIOTHUECKON Oe30MacHOCTH, B PA3BUTUU MEAUIIMHBI, 00ECTICUeHUN
YCIIOBHH YCIIEIIHOTO TPY/AA U KOJIOTHYECKH KOM(POPTHOH JKU3HU KaXKOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH TIPaMOTHOCTH: TOHUMAaHHUS CYI[HOCTH METOJOB  IIO3HAHUSA,
UCTIONIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCITONB30BaTh TOydaeMble 3HAHUS IS
aHaM3a ¥ OOBSICHEHHUS SIBIICHUH OKPYKAIOIIET0 MUPa U IPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenaTh 0OOCHOBAaHHBIE 3aKIIOUEHHs] HA OCHOBE HAYYHBIX (DaKTOB M MMEIOIINXCS JaHHBIX C IIEITBI0
MOJTyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITETIHHO MUCIIOIB30BaTh XUMUYECKHE 3HAHUS ISl PEIICHHUS TPOOIIeM B
peabHBIX KU3HEHHBIX CUTYAIHSIX;

WHTEpeca K MO3HAHUIO U HCCIIEI0BATENILCKON eI TeThHOCTH,
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TOTOBHOCTH M CIIOCOOHOCTH K HENPEephIBHOMY OOpa30oBaHUI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY OJYYE€HHIO HOBBIX 3HAHUH 110 XMMHUH B COOTBETCTBHH C )KU3HCHHBIMHU ITOTPEOHOCTSIMH;
MHTepeca K 0COOCHHOCTSM TpyJa B pa3InYHbIX cepax MmpodhecCHOHATLHON e TeIbHOCTH.
METAINPEAMETHBIE PE3YJIbTATDI

MertanpeameTHble pe3yibTaThl OCBOCHHS Y4eOHOro mnpeamera «XHUMHUS» Ha YpOBHE
CpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HaYuUMBbIe i1 (HOPMHUPOBAHHUS MHMPOBO33PEHHS OOYYAIOMIMXCA MEXKIUCUUIUITMHAPHBIC
(MeXTpeIMeTHbIC) 00IeHayYHbIC TIOHITHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U
cnenuuKy METOAOB IO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HaykaX (MaTepus, BEIIECTBO,
DHEprusi, sBIEHUE, MPOIECC, CUCTEMA, HAyYHBIM (DAKT, TMPHUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOII0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

YHHUBEpCATbHBIC yueOHBIE IeCTBUS (T03HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYIISTUBHEIC),
obOecnieunBaromue GopmMupoBaHue (GpyHKIMOHAIBHONH I'PaMOTHOCTH U COLIMABHOM KOMIIETEHLIUU
00y4Jarouxcs;

CHOCOOHOCTh ~ OOy4arolUXCsl ~ KCIONb30BaThb  OCBOCHHBbIE  MEXIUCUUIUITMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS W YHHBEpPCAlIbHBIC Y4YeOHBIC JACHCTBHS B TIO3HABATEIBHOU U
COLIMATILHOM MPaKTHKE.

MertanpeaMeTHble  pe3yJabTaThl OTPAKAOT OBIAJACHHE YHHBEPCATHHBIMUA  YUYCOHBIMU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

ORi1aieHne YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a30BbIe JIOTHUYECKHE AeHCTBHS:

CaMOCTOSITENTFHO  (OPMYJIMPOBAaTh W  aKTyaJU3UPOBaTh MpoOJEeMy, BCECTOpOHHE e&
paccMaTpuBaTh;

OTIPEACIATh UENH JEATSIBbHOCTH, 3a7aBas TapaMeTpPbl W KPUTCPUU WX JIOCTHKCHUS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIETSMU;

WCIIOJIb30BaTh TIPU OCBOCHUHW 3HAHWA MPHEMBI JIOTHYCCKOTO MBIINUICHUS — BBIICISTH
XapaKTepHble TMPU3HAKKM TOHATHMM W  yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITHS JTsl OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SBIICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(UKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy U3YIaCMbIMU SBICHUSIMU;

CTPOUTH JIOTHUECKHUE PACCYKACHUS (MHAYKTUBHBIC, I€TyKTUBHBIC, 10 aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH W IMPOTHBOPEUYHUS B PACCMATPHBACMBIX SIBICHUSAX, (OPMYIHUPOBATH BBIBOJLI U
3aKTIOYEHHUS,

MPUMEHSTh B IPOIECCE MMO3HAHUS, MCIOJB3YEeMbIe B XUMHH CHMBOJUYECCKUE (3HAKOBBHIC)
MOJIeIH, TIPeoOpa3oBbIBaTh MOJEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHUMBOJI) DJIEMEHTA,
XUMHUYecKass (Qopmyiia, ypaBHEHHUE XHMHUYECKOM peakIuu — TPU PEHIeHUH Yy4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a/1ay, MPUMEHSATh HA3BaHHbBIE MOJICIbHBIE TIPEICTABICHUS IS
BBISIBJICHHS XapPAKTEPHBIX IPU3HAKOB H3yYaeMbIX BEIIESCTB U XUMUYCCKUX PEAKITUH.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIIESCTB M XUMUYICCKUX PEAKITUH;

dbopMynupoBaTh 1€TM MW 3aJa4d  UCCIENOBAaHUS, WCIOIb30BaTh IIOCTAaBIEHHBIE U
CaMOCTOSITEIILHO C(HOPMYITMPOBAHHBIC BOIIPOCHI B KAYECTBE WHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(dbopMUPOBaHUS TUIOTE3HI O TPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUN;

BIIQJICTh HABBIKAMH CaMOCTOSTEIHHOTO TUIAHUPOBAHHUS U TPOBEACHUS YYCHUYCCKHX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh yYMEHHUS HAOMIOAATh 3a XOJOM IMpOIlecca, CaMOCTOSITEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GOopMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHHUS, COCTaBIAThH OOOCHOBAaHHBIA OTUET O MPOJAETaHHOU
pabore;

MpUOOpPETaTh OMBIT YYCHUYECKOW HCCIEeNOBATENIbCKOM U MPOEKTHOM JesSTENIbHOCTH,
MPOSIBIIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITSIBHOMY TIOMCKY METOJOB PeIICHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHUS.

3) padora ¢ ungopmanmei:
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OPHEHTUPOBAThCS B  pA3IMYHBIX HMCTOYHUKAX HHpoOpManMu (HAYYHO-TIOMYJISIpHAsS
JUTEepaTypa XMMHYECKOTO  COJEpXKaHWs, CHpPaBOYHBIE IOCOOMs, pecypchl MHTepHeta),
aHAJTM3UPOBATh MH(POPMALIMIO PA3JIIMYHBIX BUIOB U (HOPM NpEICTaBICHUS, KDUTHUYECKH OILICHUBATh
e€ T0OCTOBEPHOCTh M HEMPOTUBOPECYHBOCTD;

(dbopMyIHpOBaTh 3ampOCHl M MPUMEHSATh pa3IMYHBIE METOJbl NpU TOUCKEe U OTOOpe
uHpOpMann1, HeOOXOAMMOM IS BHITOJIHEHHSI YU€OHBIX 3a71a4 ONMPEIeIEHHOTO THIIA;

pUOOpeTaTh OMBIT HCIOJIB30BAaHMUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH U
Pa3JINYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMAIbHYIO (OpMYy MHpeAcTaBiIeHHS WHPOpPMALUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCTOJb30BaTh HAYYHBIM S3bIK B KauecTBE CPEACTBA HpU pabdoTe € XUMHUYECKOH
UHpOpMaINKEH: TPUMEHATh MEXIpPeAMETHbIE ((PU3NIECKHEe M MAaTEeMaTHYECKUE) 3HAKU U CUMBOJIBI,
dopmyibl, a0OpeBHaTypbl, HOMEHKJIATYPY;

UCIIOJIB30BATh M MIPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATIISTHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKJIaeMOW TeMbI B XOJE AHMAajora W/WIN JUCKYCCHUH,
BBICKA3bIBaTh WJEH, (OPMYIHPOBATH CBOM NPEAJIOKEHHS OTHOCUTEIBHO  BBIIOJHEHUS
NPEIOKEHHOH 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pe3yabTaTOB IO3HABATEIBHON JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIILHO UM COBMECTHO CO CBEPCTHUKAMU TIPU BBIMOJIHEHUH XUMHYECKOT'O IKCIICPUMEHTA,
NPaKTUYECKOH PabOTHI MO HMCCIEOBAHUIO CBOWMCTB M3YYaeMBIX BEILECTB, peaU3allMi Y4eOHOTO
npoekTa M (OPMYJIMPOBATh BBIBOJBI IO pPE3yJIbTaTaM IMPOBEIEHHBIX HMCCICIOBAHUN MyTEM
COIIaCOBaHUs MO3UIMI B X0/1€ 00CYKJIEHUS 1 0OMEHAa MHEHUSIMHU.

Ogiaenne YHUBEPCAIBLHBIMH PEeryJssTHBHBIMU e CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh W OCYIIECTBIISITH CBOIO IO3HABATENBHYIO JESTEIHHOCTD,
ompenenss €€ LENM U 3ala4d, KOHTPOJIUPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npe/UlaraéMblii  aITOPUTM JICHCTBHM TPH BBHIMOJHEHUH YYEOHBIX M HCCIEIOBATENbCKHX 3ajad,
BbIOMpaTh HanOosee 3(pEeKTUBHBIA CIOCO0 MX pelIeHHs] ¢ Y4ETOM MOJYYCHHS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH HA OCHOBE CaAMOAHAJIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUs» OTpaXaroT:

c(OPMHUPOBAHHOCTh MPEJICTABICHUH O XMMHUYECKOW COCTaBJISIOIIEH €CTeCTBEHHO-HAayYHOH
KapTUHBl MHUpa, pOJIM XMMHUU B MO3HAHUU SIBJIEHUM NPUPOIbI, B (OPMUPOBAHUU MBILUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIMOHAJBHOW TIPaMOTHOCTH, HEOOXOIUMOW JUIsl  peIIeHUs
MPAKTUYECKUX 3aJa4 M DSKOJOTMYEeCKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pOBBIO U
MIPUPOJHOMU Cpelie;

BJIAJICHUE CUCTEMOW XMMHYECKHX 3HAHWUW, KOTOpas BKJIOYAET: OCHOBOMOJIAraroNIne
HOHATHUS (XMMHMUYECKUM 3J€MEHT, aToM, JIEKTpOHHasi 000JI0YKa aroMma, MOJEKYsa, BaJeHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XMMMYECKasi CBsI3b, CTPyKTypHas ¢opmyna (pa3BEpHyTas U
COKpaIl€HHast), MOJIb, MOJIIpHasi Macca, MOJIIPHBIN 00BEM, YIIIepOAHBIN CKeneT, QyHKIIMOHAIbHAS
rpyIIa, paguKail, A30MEPHsl, H30MEPHI, TOMOJIOTMYECKUH Psi/l, TOMOJIOTH, YTIEBOAOPOABI, KHCIOPOL
U a30TCOJAEPKALIUE COCIUHEHUsI, MOHOMED, MOIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIISIPHBIE
COEIMHEHUS); TEOPUU M 3aKOHBbI (TEOpHsl CTpOeHus opranmdyeckux BemiectB A. M. Byrtieposa,
3aKOH COXpPAHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK  XHMUHU;
MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAlllMe B OCHOBE ITOHUMAHHS IPUYUHHOCTH W CHUCTEMHOCTH
XUMHUYECKHX SIBJICHUH, (PaKTOJIOTMYECKHE CBEJCHHMS O CBOWCTBaX, COCTaBe, IOJYyYECHHH U
0€30MacHOM HCIONIb30BAaHUM BAKHEHIIMX OPraHWUYECKUX BEIIECTB B OBITY U MPaKTHYECKOM
JIeATEIIbHOCTH YEIIOBEKA,
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c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTE€pHbIC NMPHU3HAKU MOHATHH, yCTaHABIMBATh
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU ONMHMCAHUM COCTaBa, CTPOCHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHUN;

c(OpPMUPOBAHHOCTh YMEHUH HCIIONb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOM) (HOPMYT OPraHMYECKUX BELIECTB U
YPAaBHEHUN XMUMHUYECKUX PEAKIMi, U3rOTaBIMBATh MOJEIH MOJIEKYJ OpPraHWUYECKHX BELIECTB AJIA
WUTIOCTPALMM UX XMMUYECKOIO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIUBATH MPHUHAIICKHOCTh M3YUYEHHBIX OPTaHUYECKHX
BEIIECTB IO HUX COCTaBYy W CTPOCHHIO K OIpenesiEHHOMY Kiaccy/Tpynme COeIMHEHUH
(YrineBoaopobl, KUCIOPO M a30TCOAEPIKAIIUE COSAMHEHUS, BHICOKOMOJIEKYIJISIPHBIE COEIMHEHN),
JaBaTb MM Ha3BaHus 10 cucremarndeckoi Homenkinarype (IUPAC), a Takxke mNpuUBOAUTH
TPUBHAIbHBIE HAa3BaHUS OTJEIbHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOINUJICH, AalleTUJICH,
ATUJICHIJIMKOJIb, TIUIEPHH, (peHomn, popMabaerus, aneTaibIeria, MypaBbiHas KHCIO0Ta, YKCyCHas
KHCJIOTa, OJICMHOBAas KUCJIOTAa, CTEapUHOBAasl KUCJIOTA, III0OK03a, (PpyKTO3a, Kpaxmal, LEeJUII0II03a,
TJIUIMH);

cOPMUPOBAHHOCTh YMEHHS OMNPENENATh BUABl XUMHUYECKOW CBSI3U B OpPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHSTH IOJOKEHHUS] TEOPUU CTPOEHHUS OPTraHUYEeCKUX
BemectB A.M. BytnepoBa st oOBSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BELLIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTePH30BaTh COCTaB, CTPOCHHE, (HU3IUUECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3JIMYHBIX KJIACCOB OPraHMYECKHUX BEILECTB
(MeTan, TaH, STUJIEH, MPONWICH, alleTUIeH, OyTranuen-1,3, metunOyraauen-1,3, 6eH3051, METaHO,
9TaHOJ, ATUJICHTJIMKOJb, TIIMLEPHH, (DEHON, aleTanbleruji, MypaBbUHas U YKCYCHAs KHUCIOTHI,
[JII0K03a, Kpaxmall, 1eJIIH0J103a, aMUHOYKCYCHasl KMCII0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO CBA3b
MEXJy HUMHU YpPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OPMYII;

c(OpMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh HICTOYHUKH YTIIEBOJOPOIHOTO ChIpbs (HE(TH,
IPUPOJHBIN Ta3, yrojib), cOcoObl MX MNEPepadOTKM U IMPAKTUYECKOE NPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTH YMEHUH MPOBOANUTH BBIYUCICHHS [0 XUMHUYECKHM YpaBHEHHSIM (MacChl,
00BpEMa, KOJIMYECTBA UCXOIHOTO BEIECTBA WU MPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILIECTB WM MTPOJYKTOB PEAKIUN);

c(OPMHPOBAHHOCTh YMEHHUH BIIAJIETh CUCTEMOH 3HAHMI 00 OCHOBHBIX METOAAX HAYYHOIO
MO3HAHMS, UCTIONB3YEMbIX B XUMUU IIPU U3YYEHHUH BEIIECTB U XMMHUUYECKUX SIBJICHUH (HaOo1eHue,
U3MEpEeHHUe, HKCIEPUMEHT, MOJIEIMPOBAHUE), HCIIOJIb30BAaTh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
NPUHATHUSL PELIEHU B KOHKPETHBIX >KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU M HX
IIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUHN COONIOJATh MpaBHUia TOJB30BAaHUS XUMHUYECKOW TMOCYI0N U
71a00paTOpHBIM O00OPYJOBAaHUEM, a TaK)Ke MpaBHiia OOpallleHHsl C BEIIeCTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU 1O BBHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

Cc(OPMHPOBAHHOCTh yMEHHUI IJIAHUPOBATH U BBINOJIHATH XUMHMUYECKHH SKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BELIECTB MPU HarpeBaHHM, MOJy4YE€HUE STUJIEHA U H3YyYEHUE €ro
CBOWCTB, KaUeCTBEHHbIE PEAKIIMM OPTaHUYECKUX BEIIECTB, JI€HATypalus OeJIKOB MPHU HarpeBaHUHU,
[IBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHHKH 0E€30MacCHOCTH TMPHU OOpaIeHUH
C BellecTBaMM U JaOOpaTOPHBIM OOOPYAOBAaHUEM, MPEACTABIATh PE3yJIbTaThl XHMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKicH ypaBHEHUH COOTBETCTBYIOIIMX peakUMi U (QopMyIHUpOBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIM3UpPOBaTh XHWMUYECKYIO0 HH(OpPMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi MH(popmaruu, HTepHET U IpyTux);

cOpPMUPOBAHHOCTh yYMEHUU COOJIIOJIaTh MpaBHJIa SKOJOTHMYECKH IIeJ1eCO00pa3HOro
NOBEJCHUA B OBITY WU TPYAOBOW JEATEIBHOCTH B IEISAX COXPAHEHHS CBOETrO 370pPOBbS U
OKpY’Karollled MNpUPOJHONW Cpeibl, OCO3HABaTh OMNACHOCTh BO3JCHCTBHUS Ha MUBbIE OPTraHU3MbI
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OnpeIeIEHHBIX OPraHUYECKUX BEILECTB, MOHUMAas cMbIc noka3arens [IJIK, noscHATh Ha npumepax
CIocoObl YMEHBLICHUS U MPEIOTBPAILEHUS X BPEAHOTO BO3/ICHCTBHS Ha OpraHU3M YeJIOBEKa;

Ui 0OydYalomUXCsl ¢ OTPAaHUYEHHBIMA BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHE TPUMEHSTH
3HaHHA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;

JUTSL CTICTIBIX M CA0OBUIAIIMX OOYUYAIONIUXCS: YMEHUE HCIONIh30BaTh PEIbe(hyHO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KITIACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «O0I1as U HeOpraHudeckasi XUMHUs» OTPaKatoT:

c(OpPMUPOBAHHOCTH MPEACTABICHUI: O XUMUYECKON COCTABIIAIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUPA, POJIM XWMUU B TO3HAHWUU SIBJICHHA MPHUPONBI, B (OPMUPOBAHUU MBIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIbHOM TI'pPaMOTHOCTH, HEOOXOIMMON [UIsi pelieHus
MPAKTUYECKUX 33a4 M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CUCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJATAOLINE
HOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, M30TOI, S-, P-, O- 3JIEKTPOHHBIC OPOUTAU aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTD, 3JICKTPOOTPUIIATEIILHOCTD, CTETICHb OKUCIICHUS,
XUMHYECKasi CBA3b (KOBaJEHTHAsl, WOHHAs, MeETaJIMYecKasl, BOJOPOJHAs), KpUCTAIIIMYECcKas
pemeéTka,  TUMBI ~ XMMHUYECKHX  PEaKIMi,  pacTBOpP,  OAJICKTPOJUTHI,  HEDIIEKTPOJIHTHI,
3JIEKTPOJINTUYECKAS] JUCCOLIMAIUS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEaKIINH,
XUMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOPHS DIICKTPOIUTHUYECKOW TUCCOIMAINU,
nepuoanueckuii 3akon /.M. MenzeneeBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U
MPEBPAICHHUS] DHEPTUU TPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHH S3BIK
XUMHUHU, MUPOBO33PEHYECKHE 3HAHUSA, JIKAIIUE B OCHOBE IOHUMAHMS IPUUYMHHOCTU U CUCTEMHOCTH
XUMHUYECKHUX SIBIICHUH, (AKTOJIOTMYECKUE CBEICHUS O CBOWMCTBAaX, COCTaBe, IIOJNYYCHUU U
0€30MacHOM HCIIOJIb30BAHUM BAKHEWIIUX HEOPraHWYECKUX BEHIECTB B OBITY M MIPAaKTHUECKOMN
JIeSTeTbHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUU BBISBIATh XapaKTepHbIC MPHU3HAKU IMOHSATHH, YCTaHABIMBATH
WX B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME TOHSTHS TPH OMUCAHUW HEOPTaHHMYECKHX
BEILECTB U UX IPEBPAILECHHUI;

c(OPMUPOBAHHOCTh YMEHUH HWCIIONIH30BATh XUMHUYECKYI0O CHMBOJIMKY JUISI COCTABIICHUS
dbopMyI BEIIECTB U YpaBHEHUIN XMMHUUYECKUX peakiuil, cucremarndeckyro Homenkiarypy (IUPAC)
Y TPUBHAJIbHBIC HAa3BaHUS OT/EIBHBIX HEOPTaHWYECKUX BEIIEeCTB (yrapHbIM Ta3, YIJIEKHCIBIN ras,
aMMUaK, raméHasi U3BeCTh, HeTallI€Has U3BECTh, MUThEBAS COJA, MTUPUT U JPYTHE);

c(hOPMHUPOBAHHOCTh YMEHHI OMPEIENISATh BaJICHTHOCTh U CTETICHb OKUCIEHUS XUMUUYECKHUX
AIIEMEHTOB B COCTUHEHUSIX PA3NUYHOTO COCTaBa, BHUJl XUMHUYECKOW CBSI3U (KOBaJieHTHAasi, MOHHAS,
MeTaJuInuecKasi, BOJOPOJHAs) B COCAUHEHUAX, THUI KPUCTAUIMYECKON PEMmETKH KOHKPETHOTO
BelllecTBa (aToOMHasi, MOJEKYJsApHas, HOHHAs, MeTallIndyeckas), XapakTep Cpeasl B BOJHBIX
pacTBOpax HEOPTraHUUECKUX COSTUHEHUH;

c(hOpMUPOBAHHOCTh YMEHHH yCTaHABIMBATh MPUHAAJIEC)KHOCTh HEOPTaHMUECKUX BEIIECTB
M0 WX COCTaBY K OMpPENeNEHHOMY KJIACCy/TpyIIe COCTUHEHUN (TPOCThIE BEIIECTBA — METAJIIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphiBaTh CMBICH Tepuoandeckoro 3akona J[.U.
MenneneeBa W JEMOHCTPUPOBATH  €r0  CHUCTEMATHU3HPYIOIIYIO,  OOBSICHUTENbHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh JIEKTPOHHOE CTPOCHHUE ATOMOB XUMHUYECKHIX
sneMeHToB 1—4 nmepuonos Ilepuoandeckor cucteMbl xuMmudeckux 3neMmeHToB [[. . Menpaeneesa,
UCTIONIB3Ysl TIOHATHUS «S-, P-, U-3JCKTPOHHBIC OPOUTAINY», «IHEPTETHUECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX AJIIEMEHTOB M WX COCIMHEHUH IO MepHo/aM H
rpynnam Ilepuoanueckoit cucremsl xumudeckux 3neMeHToB .M. Meneneesa;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE XMMUYECKHE CBOWMCTBA
HEOPraHWYECKUX BEILECTB PaA3JIMYHBIX KIJIACCOB, MOATBEP)KIATh CYILIECTBOBAHUE T'€HETHUECKOU
CBSI3M MEXJy HEOPraHMYECKHMMH BEIIECTBAMH C TOMOIIBI0O YPAaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUid;
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c(OPMHPOBAHHOCTh YMEHHUS KIACCU(PHUIMPOBATH XMMHUYECKHE PEAKLIUU IO PA3IUYHBIM
IpU3HaKaM (YMCIY U COCTaBY pearupyrolluX BEIIECTB, TEIIIOBOMY 3((eKTy peakuuu, N3MEHEHHIO
CTETICHEH OKMCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMU, YIaCTHIO KaTaau3aTopa);

Cc(OPMHPOBAHHOCTb YMEHUIN COCTABJISITh YPABHEHUS PEAKLUN pa3IMYHbIX TUIIOB, ITOJIHBIE U
COKpAIIEHHBIC YpaBHEHHUS pEaKIMid HOHHOTO OOMEHA, YYUTHIBAs YCJIOBHUS, NMPHU KOTOPBIX 3TH
peakuuy UayT 10 KOHLA;

c(OPMHPOBAHHOCTH YMEHUH MPOBOANUTH PEAKIUH, TOATBEPKIAIOIINE KaYeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPTaHWYECKUX BELIECTB, PACIIO3HABATH ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB;

C()OPMHUPOBAHHOCTb YMEHHH pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

C(OPMHUPOBAHHOCTb YMEHHH OOBSICHATH 3aBUCHUMOCTb CKOPOCTH XMMHMYECKOW peakluH OT
pa3NMYHBIX (AKTOPOB; XapaKTep CMEIIECHHS XHMHUYECKOTO pPABHOBECHsS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun JlelllaTense);,

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMUYECKHUE MPOLECCHI, JISKAIHEe B OCHOBE
IPOMBIIIJICHHOTO IOJIyY€HUs] CEpPHOM KHUCIOThl, aMMMaka, a Takke C()OPMUPOBAHHOCTh
npeACTaBiIeHU 00 OOIMMX HAay4YHBIX MPUHIUIAX W 3KOJOTMYECKHX IMpoOJeMax XHMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUH TPOBOJUTH BBIYHMCICHUS C HCIOJIB30BAHUEM TIOHSTHS
«MaccoBasi JI0J1s BEILIECTBA B PaCTBOPE», 00bEMHBIX OTHOILIECHHUH ra30B MPU XUMUYECKUX PEaKIUsiX,
Macchl BellecTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce WM OObEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEAKLUHU BEIIECTB, TEMJIOBOT0O 3PQeKkTa peakiui Ha OCHOBE 3aKOHOB
COXPAHEHHUsI MACCHI BELIECTB, IIPEBPALLCHHS U COXPAHECHUS YHEPTUU;

c(OPMHUPOBAHHOCTh YMEHUH COOJIOAATH IMpaBHUJIa IOJIb30BAHUS XUMHUECKOW IMOCYAOH U
7a00paTOpHBIM 00OPYIOBAaHUEM, a TAK)Ke MpaBUiIa OOpalleHHs] C BEHIECTBAMH B COOTBETCTBHHU C
UHCTPYKLUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh yMEHHUI IUJIAHUPOBATH M BBIIOJIHATh XUMHUYECKHH OSKCIIEPUMEHT
(pa3noxkeHue Mnepokcuaa BoJ0opoJa B IPUCYTCTBUH KaTalu3aTopa, ONpeieieHne cpelibl pacTBOPOB
BEIIECTB C TIOMOIIBI0 YHUBEPCATHHOTO MHAWKATOPA, BIUSHHUE Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTH
XMMHUYECKON peaklliy, peaklui HOHHOro 0OMEeHa, KauyeCTBEHHbIE PeaKLMU Ha cylb(haT-, KapOoHaT-
U XJOpWUJ-aHUOHBI, HAa KATHOH aMMOHHS, pEUICHUE DJKCIEPUMEHTAIBHBIX 3aJad 110 TeMaM
«Metamie» u «Hemerauibl») B COOTBETCTBUM C HpPaBUIAMU TEXHUKHU O€30MAaCHOCTH IMpHU
oOpallleHuu ¢ BellecTBaMU U JIaDOpaTOpPHBIM O0OpYIOBaHUEM, TPEJCTABIATH PE3YIbTAaThl
XMMHUYECKOTO OJKCIepUMEHTa B (opMe 3alucu ypaBHEHUH COOTBETCTBYIOIIUX peaKIUd U
(GbopMyIHUpPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

C(OPMHPOBAHHOCTh YMEHHUI KPUTHYECKU aHATU3UPOBATh XUMHUECKYI0 HH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpEJCTBAa MACCOBOM KOMMYHHUKaLUHU, IHTEpHET U Opyrux);

c(OPMHPOBAHHOCTh yYMEHHUH COOMIOAATh MpaBHUJa SKOJIOTMYECKH LIEJIecO00pa3HOro
NOBE/EHNUA B OBITY W TPYIOBOWH JEATEIBHOCTH B LEISIX COXPAHEHHsS CBOErO 3J0POBbS M
OKPY’KaIOIlleW IPUPOJHON Cpelbl, OCO3HAaBaThb ONACHOCTb BO3JCUCTBUSA HA JKUBBIC OPraHU3MBI
onpeAenéHHBIX BEIIeCTB, MoHuMMas cMbici mnokazatens [1JIK, mosicHATe Ha mpuMepax CrocoObl
YMEHBILIEHUS U PEJOTBPAIIECHHS UX BPEJHOTO BO3IEHCTBUS HA OPTaHU3M YEIIOBEKA;

Ui 00ydYarolUXcsl ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 3JI0pPOBbS: YMEHHE IPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUIS CIETBIX M CIAa00BUIAMIMX OOYUYaIOUIUXCS: YMEHUE HCIOIb30BaTh PEIbe(HO-TOUECUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1uist 3anucu XumMuyeckux Gopmyt.
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V.

TemaTnuyeckoe NIAaHKPOBaHUE

10 knace
Ne HasBanmue pa3aesa (Tembl) Koan4yecTBO 4acoB DJIeKTPOHHbIE
n/n Kypca Beero | K/p (3aue | I/p (uudposbie)
ThI) alp o0pa3oBaTe/bHbIE
pecypcsbl
Pa3znen 1.Teopernueckne 0CHOBbI OPraHMYeCKO XMMHUH
[Ipenmer opraHMYeCKO XUMHH.
11 Teopus CTPOCHHS 3 0 0
OpraHUYECKUX COCIMHEHUM
A.M. bytneposa
Wroro mo pazneny 3
Paszgen 2.YrieBoaopoanbl
21 [IpenenbHbie yrieBOIOPOABI — 2 0 0
QJIKaHbl
29 HenpenenbHbie yriieBo10poOIb: 6 0 1
QJIKCHBI, aJIKaIUEHBI, AJIKIHBI
2.3 | ApomaTrndeckue yriieBoI0pOJIbI 2 0 0
[IpuponHbie HUCTOYHUKU
2.4 YIJ€BOJOPOOB u 1504 3 1 0
nepepadoTkKa
Wroro no pazneny 13
Pasnen 3.Kucjiopoacoaep:xaniue opranuyecKkue coeJuHeHus!
3.1 | Couptel. DeHon 3 0 0
32 Anpaerunsl. KapOboHoBBIE 7 0 1
KUCT0ThI. ClI0KHBIE YPUPBI
3.3 | YrueBomsl 3 1 0
Wroro no pazneny 13
Pasznen 4.A30Tcoaepikaniue opranHnyecKue coeTuHeHus
4.1 | Amunpl. AmunokucnoTs. Benku 2 0 | 0
Hroro no paszneny 2
Pa3nen S.BbIcOKOMOJIEKYISIPHbIE COCAMHECHUS
51 [InacTmacchl. Kayuyku. 3 1 0
Bosiokna
Hroro no paszneny 3
Hroro 34 3 | 2
11 knace
Ne Ha3Banmne pa3nena (Temsl) KonuyecTBo yacoB DJIEeKTPOHHBIE
n/n Kypca Bcero K/p*(3aqe H/p*, (uudpoBbie)
Thl) alp o0Opa3oBaTe/IbHbIE
pecypchl
Pa3nen 1.TeopeTnyeckue 0CHOBbI XUMHH
Crpoenue aTOMOB.
[lepuoanueckuii 3aKOH 51
1.1 | Ilepuommueckas cucrema 3 0 0
XUMHYECKUX »djaemeHToB .M.
Menneneena
12 Crpoenue BEIIECTBA. 4 0 0
MHoroob6pasue BenecTn
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1.3 | Xumudeckue peakiuu 6 1 | 1 |
Htoro no pazneny 13
Paznen 2.Heoprannuyeckasi xumus
2.1 | Meramibl 6 0 1
2.2 | Hemerasmibl 9 1 1
23 CBs13b HEOPraHUYECKUX U 2
OpPraHMYECKUX BEIIECTB

Hroro no pazneny 17
Pa3znen 3.Xumus v :Ku3Hb
3.1 | Xumus u xusse 4 1 | 0 |
Uroro no pazneny 4

| Uoro 34 3 | 3 |

K/p* - KOHTpOJIbHAs paboTa. H/p** - MpaKTU4ecKas padora.

KanengapHo-remaTuveckoe nNiaHUpPOBaHUe
10 kiaace

Cpoxku nsydeHus

Ne Ne o
HanmenoBaHue pa3jiesioB, TeM MpOrpaMMbl
n/m | pasgeny
IJ1aH | paxr
Paznen 1.Teopernueckue 0CHOBBI OPraHMYeCKO XMMHUH
1.1 Ilpenmet oprannyeckoid xumuu. Teopusi cTpoeHNs1 OPraHUYECKUX COeTHHEHMIT
A.M. Bytaeposa (3 yaca)
1 1 [lpenmer opraHuyeckoil XumuH, €€ BO3HHKHOBEHHE,
pa3BUTHE U 3HAUYCHUE
2 2 Teopust cTpoeHus OpraHMYecKUX coeAuHeHuil A.M.
bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
3 3 [IpencraBnenne o  KiIacCH(pUKAIMU  OPTaHHMYECKHUX
BeuiectB.  Homenkmarypa  (cucremaruueckas) U
TpHUBHAJIbHbBIC HA3BAHUSI OPraHMYECKUX BEIIECTB
Paznen 2.¥YraeBogopoast (13 yacoB)
2.1 lpeneibHbIE YIJI€BOAOPO/IbI — aJIKaHbI (2 yaca)
4 1 AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUH psif
5 2 MertaH ¥ 3TaH — NpocTeHIe MPeICTABUTENN AJIKAHOB
2.2 HenpeneabHble YIJ1€BOIOPO/bI: aJIKEHbI, AJIKAIHEHbI, AJTIKMHbI(6 YacoB)
6 1 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA
7 2 OTuiaeH M TpONWJIeH — NpOoCTeiIlne NpelCTaBUTeNn
QIKEHOB
8 3 [TpakTudeckass pabora Ne 1. «[lomydeHue sTuieHA WU
V3YyYEHUE ET0 CBOMCTB)»
9 4 Ankanuensl. byrammen-1,3 wu  mermnOyranmen-1,3.
[ToydeHre CHHTETHUECKOr0 KayuyKa U Pe3HHbI
10 5 AJKUHBI:  CcOCTaB U OCOOEHHOCTH  CTpPOEHMS,
TOMOJIOTUUECKUH  Psii.  AUETWIEH — MpPOCTEHIINH
NPEJICTABUTENh AIKHHOB
11 6 Boluncnenns no ypaBHEHUIO XMMHUYECKON peaKkIIiy
2.3ApoMaTHYeCcKHE YI1eBOI0PoabI (2 yaca)
12 1 ApeHbl: 6eH301 U TOIyoJ. TOKCHYHOCTh apEeHOB
13 2 ['eHeTnyeckas CBSA3b YIiI€BOJIOPOAOB, IPUHAISKAIIUX K
Pa3IMYHBIM KJIaccaM

2.4 TlpupoaHbIe HCTOYHHUKH YIJI€BOAOPOI0B M MX Nepepadorka (3 yaca)

17




14 1 IIpupoaHbIE ICTOYHUKH YIVIEBOJOPOIOB: IPUPOIHBIN a3
U TIONyTHbIE He(TsAHBIC Tra3bl, HEYTh W TPOAYKTHI €€
nepepadoTKu

15 2 IIpupoaHbIE ICTOYHUKH YIVIEBOLOPOIOB: IPUPOIHBIN a3
U TIONyTHbIE He(TsAHBIC ra3bl, HEYTh U MPOAYKTHI €€
nepepadoTKu

16 3 KoHTposbHast paboTa 1o pazaeny «YTiaeBog0pOIb»

Paznen 3. Kucaopoaconep:kanme oprannyeckue coeqnnenns (13 yacon)
3.1. Cnuprbl. @enoa (3uaca)

17 1 [IpenenpHbIe OJJHOATOMHBIC CIIUPTHI: METAHOJ M ATAHOIL
Bonopoanas cBsi3b

18 2 MHOroaTOMHBIE CIIUPTHI: TUICHTINKOIb U TIIUICPUH

19 3 deHoN: CTpOCHHE  MOJEKYIbl,  (U3UYECKUEe U
XMMHAYECKHE CBOWCTBA, TPUMEHEHHE

3.2. Aapaeruanl. Kapoonosbie kucjaorbl. Ciioxkubie 3¢upsi (7 4yacos)

20 1 Anpreruipl: GopMalbIACTHI U alleTAIbICTHI. AIICTOH

21 2 OMHOOCHOBHBIE TIpe/eibHbIE KapOOHOBBIE KHCIIOTHI:
MypaBbHHAS U YKCYCHasI

22 3 [Tpaktnueckass pabora Ne 2. «CsoiicTBa pacTBOpa
YKCYCHOU KHCJIOTBI

23 4 CreapuHOBas U OJICMHOBAs KUCIIOTHI, KaK MPEICTABUTEIH
BBICHINX KapOOHOBBIX KHCIIOT

24 5 Mpbula Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOJOIIEE JICHCTBUE

25 6 CnoxHnble 3¢Gupbl Kak MPOU3BOJAHBIE KapOOHOBBIX
KUACIOT. [ maposn3 cinoxxHbIX 3pupos

26 7 JKupbl: tuaponus, TpUMEHEHHE, OHOJOTHYECKasl pPOJb
KHPOB

3.3. Yraesoasl (3 yaca)

27 1 YrineBonpl: cocraB, kiaccudukanmsa.  Bakneiumme
MIPEJICTABUTEINN: TII0K03a, PpyKTO3a, caxaposa

28 2 Kpaxmai u 1eiuiron03a Kak IpupoJHbIe TOJUMEDPHI

29 3 Kontponbnas paborta o pazaeny
«Kucnopozacoaepskaliye opraHi4ecKue CoeIMHEHMSI»

Pa3zen 4.A30TcoepKanine opranuieckue coequnenns (2 yaca)
4.1 AMunbl. AMHHOKHCIOTHI. Bejikn (2 yaca)

30 1 AMUJHBI: METHJIAMUH W aHUJIAH

31 2 AMHUHOKHMCIOTBI  Kak  amM{(OTepHble  OpraHMYecKHue
COCIMHEHUs, WX OWoNornyeckoe 3HaueHwe. llenmTuipl.
benkm  kak  OpUpPOAHBIE  BBICOKOMOJIEKYJISIPHBIE
COCIIMHEHUS
Pa3nen 5.BbicokomoJieky/IsipHbIe coenHeHus (3 yaca)

5.1. Inacrmaceol. Kayuykn. BostokHna (3 yaca)

32 1 OCHOBHBIC TIOHATHSI XHMHU BBICOKOMOJICKYIISIPHBIX
COCIIMHEHUH. OcHOBHBIE METObI CHHTE32
BBICOKOMOJIEKYJISIDHBIX ~ coenuHeHud.  Ilmactmaccsl,
Kay4yKH, BOJIOKHA

33 2 ITpoMexyTouHas aTTeCTalusl

34 3 HToroBeIi ypok
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11 kaace

n/n

Ne o
pazaeiry

HanmeHoBaHMe pa3aeiioB, TeM

Cpoxu usyyeHust
NMPOrpamMMbl

IIaH \ daxr

Paznen 1.Teopernyeckue ocHoBbl xuMuu (13 yacoB)

1.1 CTpOCHI/Ie aTOMOB. Hepl/IOI[I/I‘ICCKI/Iﬁ 3aKOH U Hepnozmqeclcaﬂ CUCTEMA XUMHYICCKHUX

snementoB JI.M. Menaeneena (3 uaca)

1

1

XUMUYECKUI 3JIEMEHT. Atom. DneKTpoHHas
KOH(UTYypalusi aTOMOB

Ilepnonnueckuit 3axkoH u Ilepuoguueckas cucrema
xuMudeckux sneMeHToB J[.JM. MengeneeBa, ux CBS3b C
COBPEMEHHOI TeOopuel CTpOEHHUs aTOMOB

3aKOHOMEPHOCTH HU3MEHEHUS CBOMCTB XHMHYECKUX
AJIEMEHTOB U MX COCIMHECHHMM IO TPyHIaM M MEepUOJIaM.
3HaueHHe  TEPUOJUYECKOrO0  3aKOHAa M CHUCTEMBbI
xuMudeckux snemeHToB .M. MenneneeBa B pa3BUTUU

HayKu

.2 Ctpoenue BemecrBa. MHorooopasue Beuiects (4 yaca)

Crpoenue BemiecTBa. XHUMHUYECKasl CBSI3b, €€ BHJIBL;
MEXaHU3Mbl ~ O0pa3oBaHHs  KOBAJEHTHOW  CBSI3U.
Bonopoanas cBsizb

BanentHocts.  DnexrpoorpuuarenbHocTh.  CTeneHb
OKHCIICHHUS. Bemectsa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOI'O CTPOEHUS

[lonsTne o gucnepcHBIX cucTeMax. VIcTuHHBIE W
KOJUIOM/IHbIE pacTBOpbl. MaccoBasi J0is1 BeLlecTBa B
pacTBope

Knaccupukanuss ©W HOMEHKJIATypa HEOPraHHYECKUX
coenvHeHu. ['eHeTnyeckas CBA3b HEOPraHUYECKUX
BEILIECTB, Pa3JUYHBIX KJIACCOB

1.3. Xumnveckue peakuuu (6 4acon)

Knaccudukanus XUMUYECKHUX peakuuim B
HEOPraHMYECKOM M OpraHMYecKoil XuMHUHU. 3aKoH
COXpaHEHUs MacChl BELIECTB; 3aKOH COXpaHEHUs H
IIPEBPAIICHUS YJHEPTUN TPU XUMHUYECKUX PEAKIMIX

Ckopoctb peakuuu. OOpatumble peakiuu. XUMHUYECKOe
paBHOBECHE

10

[Ipaktnueckass pabora Ne 1. «BnusHue pa3IMUHBIX
(haKTOpOB HA CKOPOCTh XUMUYECKON PEAKITHI)

11

OnekTponuTHyeckas — amcconmanus.  [loHstme o
BojopogHoM mokazartene (PH) pactBopa. Peaxium
WOHHOTO  oOMeHa. ['maponw3  OpraHUYecKux |
HEOPraHMYECKUX BEIIECTB

12

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKkmuu. IlousTue
00 QJICKTPOJIN3C PACIIJIIABOB U paCTBOPOB colei

13

Kontponbnas pabora mo pazmeny «Teopernueckue
OCHOBBI XUMUN»

Pa3nen 2.Heoprannyeckasi xumus (17 yacos)

2.1 Metaiabi(6 yacoB)

14

Mertamibl, ux nojnoxenue B Ilepuonmueckoil cucreme
xumudecknx  anemeHtoB  JI.M.  MengeneeBa u
0CcOOEHHOCTH CcTpoeHus aroMmoB. OOmue ¢Quznueckue
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CBOMCTBA METAJJIOB

15 2 Cnnasel METaJUIOB. DNEeKTPOXUMHUYECKHUM pan
HanpsHKEHUH METAILIIOB

16 3 XVMHYECKHE CBOMCTBA BAXHEMILINX METAIOB (HATpHiA,
KaJINH, KAJIbIIUIA, MarHui, AIIOMUHUN) U UX COCAMHEHUIN

17 4 XHUMHYECKUE CBOMCTBA XpOMa, MEAHM M MX COCAMHCHUI

18 5 XHUMHUYECKHE CBOICTBA IIUHKA, JKeJIe3a U UX COCAUHCHUI

19 6 [TpakTrueckas pabota Ne 2. «Pemenune
HKCIIEPUMEHTAIBHBIX 3a/1a4 0 TeMe «MeTaibhy

2.2. Hemerayuibl (9 yacoB)

20 1 Hemeramnbl, ux nonoxxenue B [lepuonnueckoid cucreme
xumuueckux  anemeHtoB .M.  MenaeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21 2 ®uznyeckue CBONCTBA  HEMETALIOB.  AJUIOTpOINUs
HEMETaJUIOB (Ha MpUMepe KHUcIopoja, cepsl, hochopa u
yriepojia)

22 3 XWUMHYECKHE CBOWCTBAa TajlOTEHOB, CEpbl M HX
COEMHECHUI

23 4 XuMHUecKue CBOMCTBa  a3oTa, (ochopa u  ux
COE€IMHEHUN

24 5 XHWMHUYECKHE CBOMCTBA YIVIEpOAA, KPEMHUS H HX
COE€IMHEHUN

25 6 [IpumMeHeHre BaXKHEUIIIUX HEMETAJNIOB U UX COCTMHEHUN

26 7 O0o001IeHMe W CHCTEMATH3alUg 3HAHWH II0 TEME
«Hemertaibny. Brruucnenus o YPaBHEHUSAM
XUMHYECKHUX PEAKINI U TEPMOXUMHUYECKUE PACUETHI

27 8 [TpaxTHueckas paborta No 3. «Pemenne
AKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «HemeTas»y

28 9 KontposnbHast pabora mo Temam «MeTauisly H
«Hemeraiutb»

2.3 CBsi3b HEOPraHNYEeCKHUX H OPraHNYeCKHUX BelecTB (2 yaca)

29 1 Heoprannueckue U OpraHUYECKHE KHCIIOTBI.
Heopranndeckne u opraHndecKre OCHOBAHUS

30 2 AmpoTepHble  HEOpPraHMYECKMe U OpraHUYecKHe
coenuHeHUs. ['eHeTWYecKass CBS3b HEOPTaHWYECKHX U
OpPTaHMYECKUX BEIIECTB

Paznen 3. Xumus u :ku3Hb (4 yaca)
3.1 Xumus u ku3Hb(4 yaca)

31 1 Ponp xumuum B 00eCHCUCHUHM  DKOJOTHUYECKOM,
SHEPreTUUecKO M NHIIEeBON 0e30macHOCTH, Pa3BUTUHU
MEIHUIIMHBIL.

32 2 [IpencraBinernss 00 OOMMX HAYYHBIX MPUHITUIAX
MPOMBINIJICHHOTO TTOJTyYeHUs] BRKHEHIIINX BEIIECTB

33 3 [TpomexyTouHas arTecTanus

34 4 UYenoBek B MHpE BELIECTB U MaTepuaioB. XHUMHS U

300POBHC YCIIOBCKA
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