MYHUUUNIAJIBHOE BIOJ’KETHOE OBIIEOBPA30OBATEJIBHOE YUYPEXKJIEHUE
«IKOJIA Ne 7 r. ®PEOJOCHUHU PECITYBJIUKHU KPBIM)>
(MBOY Ilxona Ne 7)

PABOYAS ITPOT'PAMMA
OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA
(ID 2475615)

y4eOHoro npeamera «Xumus. bazoBblil ypoBeHb)

st ooygatomuxcst 10 — 11 xmaccos

Pabouan nporpamma cooTtBeTcTBYeT deaepasibHOM obpasoBaTesibHOM Nporpamme cpegHero obuiero
06pa3oBaHMA, YTBEPKAEHHOMN NpMKasom MuHKUCTepCTBa NpocseleHns Poccuitickoin ®eaepaumm ot
18.05.2023r. Ne 371



MHNOSACHUTEJIBHAS 3AIITUCKA

[Iporpamma 1Mo XMMUHM Ha YPOBHE CpPEIHEr0 00Iero oopazoBaHus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparum,
TpeOoBaHUIl K pe3yiabTaTaM OCBOeHUs (eaepaibHO 00pa3oBaTeIbHONH MPOrPaMMBbI CPEIHErO
obmero o6pazoBanusi (POIlI COO), npencraBieHHsix B DenepansbHOM TroCyIapCTBEHHOM
obpazoBatenbHoM cTanaapre COO, ¢ yuérom Konnenmuu npenogaBaHus y4eOHOTO MpeameTa
«Xumus» B 00pazoBaTeNbHBIX oOpraHm3anusx Poccuiickoit @eneparuu, peaTu3yrOINUX
OCHOBHBIE 00pa3oBaTeIbHBIC MPOTPAMMBI, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanus B Poccuiickoit ®enepanmu Ha mnepuon g0 2025 roma» (Pacmopsbkenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXO0IOB K pa3paboOTKe MNpOrpaMMbl IO XHMHH, K OTPEICICHUI0 OO0mIeH
CTpaTeru 0O0y4eHHUs, BOCIIUTAHUSA U Pa3BUTHUS O00y4alOUIMXCs CPeICTBaMU y4eOHOro mpeaMera
«Xumust» s 10—11 kmaccoB Ha 6a30BOM YpPOBHE COCTaBWIJIM KOHIIEITYaJIbHBIE IMOJIOKCHHUS
OI'OC COO o B3anMOOOYCIOBICHHOCTH IICJIEH, COAEp)KaHMs, Pe3yJIbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBITYCKHMKaMH  0oO0IIeo0pa3oBaTeaIbHON
OpraHH3aliy, SBISETCS HEOThEeMJIEMOM 4YacThl0o UX 00pa3oBaHHOCTH. OHO  CIYXKHUT
3aBEepIIAIONINM STallOM pPEalu3allid Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOUEBBIX
LIEHHOCTEN, TPHUCYIIUX IIEJIOCTHOM CHUCTEME XUMHUYECKOro O0Opa3oBaHUs. OTH 1IEHHOCTH
KacaroTcsl TO3HAHMSI 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MHUPOBO33PEHHSI U OOLIEH KyIbTYpPbI
YEeJIOBEeKa, a TaKKe OHKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIECHHUS K CBOEMY 3J0pPOBBIO H
MpUpPOIHON cpefe. Peanusyercs xumMmuueckoe oOpa3oBaHue 00y4aroNIMXCcs HA YPOBHE CPEIHEro
o0miero oO6pazoBaHusi CpeACTBAMH y4eOHOro mpeaMeTa «XHUMHs», COACpKaHUE U MOCTPOCHHE
KOTOpPOTO OMNpENEeCHbl B MPOTrpaMMe M0 XHMHUU C YYE€TOM CHeHH(PUKA HAYKH XUMUH, e
3HAYEHUS B MO3HAHUU MPUPOJBI U B MaTepUATbHOMN KU3HU OOIIECTBA, a TAKXKE C yUETOM OOIINX
1eJe M MPUHIIKIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPETHETO OOIIero
oOpa3zoBanus B Poccuiickoit denepannu.

XuMUS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0COOYIO0 POJb B COBpEMEHHOU
LMBUJIN3AIMU, B CO3JaHUHM HOBOW 0a3bl MaTepuanbHOW KynbTyphl. OHa BHOCUT CBOHM BKJIaJa B
(hopMupoOBaHHUE PAIMOHATHHOTO HAYYHOTO MBIIUICHHS, B CO3/IaHUE LIEITOCTHOTO MPECTABICHUS
00 OKpy’KaroIlleM MUpPE KaK O €IMHCTBE MPUPOABI M YeloBeKa, KOTopoe GopMUpyeTCs B XUMUU
Ha OCHOBE MOHUMAaHUs BEIIECTBEHHOTO COCTaBa OKPYXAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXHBIMH 00JIACTSIMU TPUMEHEHHUSI.

TecHo B3aUMOJEHCTBYST C JpPYrMMU €CTECTBEHHbIMU HAyKaMH, XHMHUS CTaja
HEOTHEMJIEMON YacThI0 MHUPOBOM KYJIBTYPHI, HEOOXOJIMMBIM YCIOBHEM YCIIEHNIHOTO TpyJda M
KHU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHasi XUMUS KaK Hayka cO3MJaTelbHas, Kak HayKa
BBICOKMX TEXHOJIOTHU HAalpaBJieHa Ha pelleHHe TI00aNbHBIX MPOOIeM YCTOWYHMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPHEBOM, JHEPTreTUYECKOM, IHUIIEBON, HKOJIOTHYECKONW O€30MacCHOCTH U
OXpaHbl 37J0POBbSI.

B coorBercTBMM ¢ OOUIMMM LEISIMM M NPHHLUMIAMH CPEIHEro oO0Iero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi YPOBEHb U3YUEHUS) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOydYaroIIUXcs, HEOOXOAMMYIO UM JJisi
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHS B JKU3HB COIMYMA,
MIPOJOJIKEHHSI 00pa30BaHuUs B PA3IMUHBIX 00JIACTAX, HE CBA3aHHBIX HEMIOCPEACTBEHHO C XUMHUEII.

CocraBnsiromiuMu  peAMeTa «XuUMUs» SBISIOTCA 0a30Bble Kypchl — «OpraHmueckas
xuMus» U «O01Ias 1 HEOPTaHUYECKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEPYKAHUSI KOTOPBIX



SIBJIIFOTCSL OCHOBBI 0a30BOM HAayKM: CUCTEMA 3HAHUHN 10 HEOPraHUYECKOH XUMHHU (C BKIIOUEHHEM
3HaHU# U3 o0uiei XuMHUM) U opraHndeckoil xumun. GopmMupoBaHUe TaHHOH CHUCTEMbI 3HAHHM
IpU M3YYEHUH INpeaMeTa 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB M TEOPHH XMUMHUHU.

CrtpykTtypa conmepkanus KypcoB — «Opranudeckas xumusi» u «OO0mas u Heopranmdeckas
XUMUS» c()OPMHUPOBAHA B MPOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAXO0/a K U3YYEHHIO
yuyeOHOro Martepuasa M OOyCJOBJI€HAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONPENENEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BeEIIEeCTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCHYECKON TEOPUM CTPOCHMSI OPraHMYECKHX COEIMHEHUH, a
TAaK)KE€ Ha YPOBHE CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX IPEIACTABICHUNA O CTPOCHHM BEILECTB.
CeeneHusi 00 M3ydyaeMbIX B Kypce€ BEILECTBaxX JAOTCS B Pa3BUTHM — OT YIJIEBOAOPOIOB A0
CJIO)KHBIX OMOJIOTMYECKH AKTHBHBIX COEIMHEHMH. B Kypce opraHmdeckoil XMMHUM MOJIYy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OLIEro oOpa30BaHUs MEpBOHAYAIIbHbIC
MIPE/ICTABICHUS] O XUMUYECKON CBA3M, KJIACCU(PUKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHUS, O XMMUUYECKON PEaKIIUH.

Ilon HOBBIM yrioMm 3peHus B mpeamere «XuMus» 0a30BOr0 ypOBHS paccMaTpHBAETCS
W3Y4YEHHBII Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHMs TEOPETHUYECKHM MaTepuanl u
(akTOJIOrMUeCKUe CBEJICHHs O BEILECTBAX M XMMHMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuvyeckass XUMUsD» 00y4aroIUMCs MPEIOCTABISETCS BOZMOXKHOCTh OCO3HATh
3HaYeHHE NEPUOJUYECKOr0 3aKOHA C OOLIETEOPEeTHYECKUX U METOAOJIOTMYECKUX IO3ULUM,
riy0Ke TMOHATh MCTOPHYECKOEe H3MEHEHHEe (YHKIMH 3TOro 3aKkoHa — OT 00oOIaromei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunast cucreMa 3HaHUN O Ba)KHEHMIIMX BEIIECTBAX, MX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHNH, a TAK)KE 0 XMMUUECKUX PEAKIUAX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonHsieTcs B Kypcax 10 w11 KilaccoB aieMEHTaMU  COJEpKaHUS, HMEIOUUMU
KYJIbTYpOJIOTHUECKUI M MNPHUKIAJHONW XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT IOHUMAaHMIO
B3aMMOCBSI3U XMMHMM C JpPYTMMH HayKaMH, pacKpblBalOT €€ pojib B IIO3HABaTEIBHON U
MIPaKTUYECKON JESTEIIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHUS K IpOLECCY
TBOpPYECTBA B 00JACTH TEOPUM M MPAKTUUYECKUX MPUIOKEHUN XUMHUH, IIOMOTAOT BBITYCKHUKY
OPUEHTUPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATE MHPOPMALMIO U NPUMEHSTH €€ JUIsl MONOJHEHUs 3HAHUH, pelIeHus
HHTEJJIEKTYAJIbHBIX M JKCIIEPUMEHTAJIBHBIX HCCIIEN0BAaTENbCKUX 3a1ad. B 1enoM conep:kanue
y4eOHOro npeamera «XuMHUs» JAHHOTO YPOBHS M3y4YeHHsI OPHEHTHUPOBAHO Ha (hopMUpOBaHHE Y
o0yyaromuxcs MUPOBO33PEHUYECKONH OCHOBBI JJIsl MOHMMaHUS (PUIOCOPCKUX HJIEH, TaKUX Kak:
MaTepUaIbHOE €MHCTBO HEOPTraHMYECKOI'0 M OPraHMYECKOro MHpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, IO3HABAEMOCTh IPUPOJIHBIX SBJIECHUIN MYTEM dKCIIEPUMEHTA
U pelleHus] NPOTHBOPEUYM MEKAYy HOBBIMHM (JaKTaMH M TEOPETUYECKUMH IPEAIOCHIIKAMHU,
OCO3HAHHME POJIM XMMHUU B PEIICHUH 3KOJOIMUYECKHX MpoOIieM, a Takxke MpodsieM cOepexeHus
YHEPreTUYECKUX PECYPCOB, ChIPhs, CO34aHHUs HOBBIX TEXHOJIOTMA U MAaTEPUAJIOB.

B nmnnane pemieHus 3anad BOCHUTAHUS, Pa3BUTUS W COLMAIM3ALMU  OOYYaOLIMXCS
MPUHATHIE HPOTPaMMOM IO XHMMHUHU NOAXOAbl K ONPEACIICHUIO COJIEP)KaHHUS U TOCTPOSHUs
IpeaMeTa MpeaycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCAIBHBIX Y4€OHBIX NEHCTBHUN, MMEIOLIUX
6a30Boe 3HAUEHUE [ Pa3IMYHBIX BUJOB JI€ATEIBHOCTHU: PEIICHUs PoOIeM, MONCKa, aHAIN3a U
0o0paboTkn wH(pOpMAIUK, HEOOXOMUMBIX JJIsI MPHOOPETEHUS ONbITA NPAKTUYECKOH U
HCCIIEI0BATENIbCKON ACATEIbHOCTH, 3aHUMAIOLICH BA)KHOE MECTO B [IO3HAHUN XUMMHU.



B npaktuke npenojaBaHus XMMUM KaKk Ha YPOBHE OCHOBHOT'O 0011lero o0pa3oBaHusl, TaKk U
Ha ypOBHE cCpeAHero obmero o0pa3oBaHUs, TNpPU ONPEAETCHUU  COJep>KaTeIbHON
XapaKTepUCTHKU LieJiel M3y4eHMs] IpeJMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAaYMMOCTU
TPaJULMOHHO TNpu3HAETcd (HOPMUPOBAHME OCHOB XUMHMUYECKOM HAayKM Kak 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IPAKTUUECKON MAESATEIIBHOCTH YEJIOBEKa M Kak OJHOIO W3
KOMIIOHEHTOB MHpPOBOM KyJabTyphl. C METOAMYECKON TOYKM 3peHUs TaKoW MOAXOA K
OIIPECIICHUIO LIEJIEH N3YYEHNUs IIPEIMETA SBIISIETCS BIIOJIHE OIIPAaBIaHHBIM.

CornacHo aHHOM TOYKE 3pEHHUs IVIABHBIMM LEJISAMHM H3y4EHHs IpeaMera «XHMHs» Ha
6a3zoBoM ypoBHe (10 —11 xJ1.) siBASIIOTCS:

e (opMupoBaHME CHCTEMBl XHMHUYECKHX 3HAHUH Kak BaKHeWIed cocTaBisrouei
€CTECTBEHHO-HAyYHON KapTHHBI MHpA, B OCHOBE KOTOPOIl Jie)kaT KIIIOYEBbIE MOHSATHS,
(GyHAaMEHTaJIbHbIE 3aKOHbl U TEOPUM XUMMH, OCBOCHME f3bIKa HAyKH, YCBOCHHME U
MOHMMAHHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUN MHUPOBO33PEHUECKOTO XapakTepa,
03HAaKOMJICHHE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHMUS;

e (opMupoBaHHE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS BEIECTB U
XMMHUYECKUX peakUuil, HeOOXOAUMBIX JUIl NMPUOOPETEHUs YMEHUH OpPUEHTHPOBATHCS B
MUpE BEILECTB U XMMHUECKUX SIBJIEHUM, UMEIOIIUX MECTO B IPUPOAE, B IPAKTUUYECKOMN U
MMOBCETHEBHOM KU3HH,

® Dpa3BUTHE YMEHHH U CIOCOOOB JEATENbHOCTH, CBA3aHHBIX C HAOJIOACHHEM U
OOBSCHEHHEM XHMMHMYECKOTO JKCIEPUMEHTa, COOJIOJEHHEM TpaBUi OE30MacHOro
o0palleHHs C BeIECTBAMHU.

Hapsiny ¢ atuMm, coneprkarenbHasl XapaKTEpUCTUKa LEJIed U 3a/1ay U3ydyeHUs IpeaMeTa B
MporpaMMe Mo XMMUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IIPHOPUTETAMU
B cUCTeMe cpenHero oomiero obpazoBaHusa. CerogHss B MNpeNoAaBaHUU XMMHUU B OoJibIIeH
CTENEHH OTHAETCS NPEAIOYTEHHE MPAKTUUYECKOW KOMIIOHEHTE COJEp)KaHus OO0yuyeHus,
OPUECHTHPOBAHHONW Ha TIOATOTOBKY BBIMYCKHHKA OO0IIe00pa30BaTeIbHOW  OpraHU3aIlNH,
BJIAJICIONIET0 He HAOOpOM 3HaHMM, a (YHKIHMOHAJIBHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU U
YMEHMSIMHM aKTUBHOTO TOJYYEHMsI 3HAHUI M MPUMEHEHMSI UX B PEAJIbHOM >KU3HU JJIs PEIleHUs
MIPaKTUYECKUX 3a]1a4.

B cBa3u ¢ 3TMUM mpu M3ydeHMHM IpeaMeTa «XHUMHS» JIOMUHHUPYIOLIEE 3HA4YECHUE
MPUOOPETAIOT TaKKE LENH U 3ajaui, KakK:

ajanrtanus  oOyyaromMXcss K  YCIOBMSM  JMHAMMYHO  Pa3BHUBAIOLIETOCS  MUDA,
(GbopMHpOBaHHE MHTEIUICKTYaJIbHO PpA3BUTOM JIMYHOCTH, TOTOBOM K C€aMo0OOpa3oBaHUIO,
COTPYIHHUYECTBY, CAMOCTOSITEIbBHOMY HPUHATUIO TPAMOTHBIX PpEUIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM,;

¢dopmupoBaHHe y OO0yYarOIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHN),
UMEIOIIMX YHUBEPCAIBHOE 3HAUCHHE JJIS PA3IMYHBIX BHJIOB JEATEIBHOCTH: PELICHUs IpoOiIeM,
MOUCKA, aHalM3a M 00paboTku HHPOpPMalLMU, HEOOXOIUMBIX M MPUOOPETEHUS OIbITa
NeSATENbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XHWMHUH, a TakXke Ui OLIEHKH C
MO3UIMN HKOJIOTUYECKOI 0€30IIaCHOCTU XapaKTepa BIHSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB
Ha OpPraHM3M Y€JIOBEKA U IPUPOJHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHU B
COOTBETCTBHUH C )KU3HEHHBIMU MOTPEOHOCTSAMH, HCIIOJIB30BAaTh COBPEMEHHBIE HH()OPMAIIHOHHBIE
TEXHOJIOTMH JIJIsl TOUCKA U aHaliu3a yueOHON U HayYyHO-TIONYJISIpHON MH(POPMaLUU XUMHYECKOTO
COJIEp)KaHNUS;



(dhopMupoBaHHEe U pa3BUTHE Y 00YUaIOIIUXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOJI0IaTeTbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMEBI, B
YaCTHOCTH, IPH TNIAHUPOBAHUU U IIPOBCACHUHN XUMHNYCCKOI'O SKCIICPUMCHTA,

BOCIHTAHWE Yy OOydarommxcs YOeKIEHHOCTH B TYMaHHCTUYECKOW HAIMpPaBIEHHOCTH
XUMUM, €€ BaXHOW PpOMM B  PEUICHHHM TIJI00AJbHBIX MpOOJIEeM  palOHAIBLHOIO
IpHUPOAOIIOIb30BaHMsA, ITOIMOJHCHUA OSHEPICTUUCCKUX PECYPCOB M COXPAHCHUS IPHUPOAHOIO
paBHOBECHSI, OCO3HAHUSA HEOOXOAMMOCTH OEpeKHOTO OTHOILIEHUS K MPUPOAE U CBOEMY
300POBBIO, 4 TAKIKE HpI/IO6p€TeHI/I$I OIIbITa MCIIOJIB30BAHUS TMOJTYYCHHBIX 3HAHUU AJId TPpUHATHA
T'paMOTHBIX pGIHCHI/II\/’I B CUTYyallUAX, CBA3AHHBIX C XUMHWYCCKUMMU SIBJIICHUAMM.

B yuyebnom mane cpemHero obiero obpa3zoBaHus mnpeaMer «XuMus» 0a30BOrO YpOBHS
BXOOUT B COCTaB HpCI[MGTHOfI oOactu «ECTCCTBGHHO-Hay‘-IHI)Ie MpEeaAMETBID).

OO1iee 4ncIO YacoB, OTBEAEHHBIX IS U3yUEHHUS XUMUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpaszoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 gaca (1 gac B Henmemio), B 11
kiacce — 34 yaca (1 yac B Hezelio).



COIEPKAHUE OBYYEHUA
10 KJIACC
OPT'TAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHM4eCKOM XUMHUU

[IpenmeT opraHnueckoi XMMHH: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYECHHH
HOBBIX BEIIECTB U MaTE€pHAIOB. Teopus CTpOEHUsI OpraHndecKux coequHennii A. M. bytieposa,
e€ ocHOBHbIe monoxkeHus. CTpyKTypHble (OPMYNIBI OpPraHMYECKUX BemIecTB. [ oMoorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUYECKUX COCAMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBnenne o  kiaccudukanuu  OopraHudeckux  BemecTB.  HomeHkiarypa
OpraHMYECKHX COCIWHEHUN (cucTemMaTudeckas) W TpUBHAIbHBIC Ha3BaHUS BaKHEUIIIHMX
MpeACTaBUTENIEH KJIaCCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHbIE METOAbl U3YUYEHHs BEIIECTB U UX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3liaMy OpraHUYeCKUX BELIECTB M MaTepHalaMU Ha WX OCHOBE, MOJCIMPOBAHHE MOJICKYI
OpTraHWYECKHX BEIIECTB, HAONIOACHUE ¢ OINHCAHHE JIEMOHCTPAIMOHHBIX OIBITOB  TIO
MIPEeBPAILECHUIO OPraHMYECKUX BEIIECTB IPU HArpeBaHuU (TIaBJIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKH psif. MeTaH W 3TaH — mOpocTerime
MPEICTABUTENH alKaHOB: (U3MYECKHE W XHMHYECKHE CBONCTBa (peakiuu 3aMelIeHUs Hu
TOPEHHUsI ), HAXOXKJIEHNE B MIPUPO/IE, TTOJYUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHUI psAll. DTUIEH U NMPONWIEH — MPOCTEeUIIne
MPEICTABUTENH AJKEHOB: (M3MUECKHEe U XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA,
rajoreHUPOBAHUS, THIPATAIIMN, OKUCIICHHS U TIOJTUMEPHU3AIINH ), TTOJIyYeHUE U IPUMEHECHHE.

Anxanuensl: OyragueH-1,3 u MetunOyraaueH-1,3: cTpoeHHE, BaKHEUIINE XMMHYCCKUE
cBOiicTBa (peakius noaumepusanun). [lonydeHne CHHTETHUECKOTrO KaydyKa U pe3HHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTHMUECKHH psIf. AUETHICH —
MIPOCTEHIINIA TPEICTAaBUTENb aTKUHOB: COCTaB, CTpOeHUE, (M3NUECKUe U XUMUYECKHE CBOMCTBA
(peakiuu ruApUpOBaHUs, TAIOTCHUPOBAHUS, TUPATALIMH, TOPEHHUS ), TOTYUCHHE U TIPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (pU3MYECKHE M XUMHUYECKHE CBOMCTBA (peaKIuu
TaJIOTeHUPOBAHUS W HHUTPOBAHMSI), MOJYYCHHE W TpPUMEHEHHe. Tonyon. cocmas, cmpoeHue,
Qusuyeckue u XumuyecKue ceoucmea (peakyuu 2ai02eHUpOBaHUs. U HUMPOBAHUs), NOTYYeHUue U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTMyeckas CBSI3b MEXAYy YIVIEBOJOPOJAMH,
MPUHAJICKALMMHU K Pa3JIMYHbIM KJlaccaM.

[TpupoaHbie UCTOYHHUKHU YTIEBOAOPOAOB. [IpuponHbIii a3 U MOMYyTHBIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mpoucxoxnenue. CrnocoObl mepepaOOTKu HEPTH: TMEpPEroHka, KPEeKHHT
(TepMHUeCKU, KaTalmuTHYeCKuil), mupoau3. [IponykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib M MPOIYKTHI €ro epepadoTKH.

DKCIEpUMEHTAJIbHbIE METOAbl U3YUYECHHs BEIIECTB U UX MPEBpALICHUI: 03HAKOMJIEHUE C
oOpasiaMu TUIacTMacC, KaydyKoB M pe3uHbl, Koutekiuu «HepTh» u «YT0Ib», MOACINPOBAHNE
MOJIEKYJ1 YTJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEJACHUE MNPAKTUYECKOW pabOThI:
MOJIy4YeHUE 3TUIICHA U U3yYEHUE €ro CBOUCTB.

Pacuérnbie 3amaun.




Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BbEMa, KOJIUYECTBa
WCXOJHOTO BEIIeCTBa WJIM TPOAYKTA PEAKIMH MO U3BECTHBIM Macce, 00BEMY, KOIUYECTBY
OJTHOTO U3 UCXOTHBIX BEUIECTB WIIM TIPOYKTOB PEAKIINN).

Kucnopoaconep:xamue oprannyeckne coeiMHeHUs!

[IpenenpHBIE OAHOATOMHBIE CHUPTHI. METAaHON M 3TaHOIN: CTpPOeHHUE, (U3HUYECKHUE H
XMMHUYECKHE CBOWCTBA (peakUUu C AKTUBHBIMU MeETaJlJlaMH, I'aJIOT€HOBOJIOPO/JAMHU, FOPEHHE),
npuMeHeHue. BogopoiHbie CBS3M MEXIy MOJIEKyIaMu CIUpToB. JlelicTBUe MeTaHolIa U STaHOoJa
Ha OpraHM3M 4YeJIOBEKa.

MHoroatoMHble CIUPTHL. DTWICHIVIMKOIb W TIMLEPUH: CTPOEHHE, (U3HUECKUEe U
XMMHUYECKHE CBOMCTBA (B3aUMOICHCTBUE CO IIETOYHBIMU METalIaMU, KaYeCTBEHHAsI peaKlus Ha
MHOTOaTOMHbIE cIUpThI). JlelicTBue Ha opraHusMm uenoBeka. llpumeHenue raunepuHa u
STHJICHTJIUKOJIS.

@eHOo: CTpPOCHHE MOJEKYNIbl, (PU3MUECKHe M XUMHUECKHUE CBONCTBA. TOKCHYHOCTD
¢denona. Ilpumenenue gpenona.

Anpneruapl U kemowuwvl. DopManbAeTui, aleTAIbICTU: CTpOeHHE, (U3HUECKUe U
XUMHYECKHE CBOWCTBAa (PEaKIMM OKHUCIICHUS W BOCCTAHOBICHUS, KaYCCTBCHHBIC PEAKIIHH),
MOJIy4Y€HHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TIpenebHbIe KapOOHOBbIE KUCIOTHL. MypaBbiHAs U YKCYCHasl KHCIOTBHI:
cTpoeHue, Pu3nvYecKue U XUMUIECKHE CBOMCTBA (CBOICTBA, 00IIKE /IS KiTacca KHCIIOT, PEaKIUs
stepudukanuu), mnoiyuyeHue u npuMmeHeHue. CTeapuHOBasi M OJEUHOBAsE KHUCJIOTHI Kak
MPEICTABUTENH BBICITUX KapOOHOBBIX KUCJIOT. MblIa KaK COJM BBICHIMX KapOOHOBBIX KHUCIOT,
HX MOIOLIEE IEUCTBHE.

Crnosxxuble 2pUpbl KaK NMPOU3BOJIHbIE KAPOOHOBBIX KHUCIOT. ['MAPONH3 CIOKHBIX 3(PUPOB.
Kupst. I'naponus xxupos. [Ipumenenue xupoB. bruonorudeckas poib KHPOB.

VYTIeBobl: cOCTaB, KIIACCU(HUKAINS YTIIEBOAOB (MOHO-, TU- U TIoJucaxapus). [ moko3a —
MPOCTEHIINI MOHOCAaXapu: OCOOGHHOCTH CTPOCHHUS MOJEKYIbI, (pU3UUYECKHMEe U XUMHUYECKHE
cBoiicTBa (B3aumoneicTtBue c¢ ruapokcunom Mmeau(ll), oxucieHne amMMUaYHBIM PACTBOPOM
okcuna cepebpa(l), BoccTaHOBIEHHE, OpOXKEHHME TUIIOKO3bl), HAaXOXIEHHE B MPHUPOJE,
puMeHeHue, ouosoruueckast poib. DotocunTe3. pykTO3a KaKk U30MEP TIIFOKO3BI.

Kpaxman u nemnronosa kak npupojassle noaumepbl. CTpoeHne Kpaxmajia U LEJUII0JI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMmaia (THIPOJIN3, KaYeCTBEHHAs PEaKIusl C HOJA0M).

DKCHepUMEHTANIbHbIE METOJbl W3YYCHHs BEIIECTB U UX NPEBpAIICHUI: MPOBEACHHE,
HaO/I0/ICHUE M OINKCAaHUE JIEMOHCTPALMOHHBIX OIIBITOB: TOPEHHE CHHMPTOB, KAuECTBEHHBIE
peaKkIMu OJIHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHoja okcuaoMm wmeau(ll)), MHOroaToOMHBIX
cupToB (B3auMojeiicTBue rmiepuHa ¢ ruapokcuaoM Mmeau(ll)), ampmerumoB (okucieHue
aMMMauHbIM pacTBopoM okcuaa cepedpa(l) m ruapoxcumom wmenu(ll), B3aumopercTBue
Kpaxmalla ¢ HOJIOM), IPOBEICHHUE MPAKTHUYECKONH palOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTHIL.

Pacuérnble 3a1aumn.

Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, 00BEMa, KOIUYECTBa
WCXOJHOTO BEIIECTBA WJIM TPOJYKTa PEaKIMH IO H3BECTHBIM Macce, 00BhEMY, KOIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).

AzoTcoaeprkaliie OpraHn4ecKue COeAMHEHNUS.

AMHHOKHCIIOTBI KakK aMm@oTepHble OpraHWdyeckue coenuHeHus. Du3nueckue U
XMMHUYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IiMLKHA). buonoruueckoe 3HadyeHue
aMUHOKHCIOT. [lenTuabl.



benkn kak nmpuponHble BBICOKOMOJIEKYJApHBIE coenuHeHus. [lepBuduHas, BTOpuYHAs U
TPEeTUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJKOB: THUAPOJU3, JEHATypalus,
KayeCTBEHHBIC PEaKIINU Ha OCIKH.

OKclepUMEHTaIbHbIE METOJbl M3YY€HHsI BELIECTB M MX IpeBpallleHuil: HaOarofeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OENKOB IpH HarpeBaHWW, LIBETHBIC
peakIu OEJIKOB.

BbICOKOMOJIEKYISIPHbIE COCIMHEHUS

OCHOBHBIE TOHATHSI XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHWI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpHU3ALUH, CPEaHss MOJeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MTOJIMMEPU3aLUs U ITIOJIMKOHCHCALIMS.

DKCHepUMEHTAIbHbIE METO/Ibl U3Y4YE€HHs BELIECTB U MX NPEBpAILlEHUN: O3HAKOMIIEHUE C
o0pa3iaMy IPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBS3€d MpHU M3yuyeHUU opraHudeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI Y€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak WU
MOHSTHUM, ABJISIOIUXCS CUCTEMHBIMU I OTJEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEeHHO-HAyYHBIE TOHSTHUS: SIBJICHUE, HAy4HbIM (DaKkT, TuUmoresa, 3aKOH,
TEOpHsl, aHalIM3, CHUHTe3, KiIaccupuKalus, MEepUOAUYHOCTb, HAOJIOAEHHE, W3MEpEHHeE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE.

@dusuka: MaTepusi, JHEPTUsA, Macca, aToOM, SJIEKTPOH, MOJIEKYJIA, YHEPTeTUYECKUI YPOBEHD,
BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEIIEeCTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusM, Ouocdepa, oOMeH BEIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellleCTBa (OEIIKH, YIII€BOIbI, XKHUPHI, PEPMEHTBHI).

I'eorpadusi: MUHEpaIIbI, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKONIAEMEbIE, TOTUTMBO, PECYPCHI.

TexHonoOrys: NUILEBbIE IPOAYKTHI, OCHOBBI PAllMOHATIBHOIO MUTAHUSA, MOIOIUE CPEACTBA,
JIEKaPCTBEHHBIE M1 KOCMETHUYECKHE ITPETapaThl, MaTEpUabl U3 HCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBILIASA U HEOPTAHUYECKAS XUMMUA

TeopeTnyeckne 0CHOBbI XMMHHU

XuMHUYeCKUi 37eMeHT. AToMm. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOUKa.
DHepreTHYeCKHe YPOBHHU, MOJAYPOBHH. ATOMHBIE OpOUTany, S-, P-, d- amemenTsl. OCOOCHHOCTH
pacnpeseneHus 3JEKTPOHOB MO0 OpOUTANIIM B aTOMax 3JE€MEHTOB NEPBBIX YETHIPEX MEPUOJIOB.
DeKTpOHHAs! KOH(PUTYpaLusi aTOMOB.

[Tepuonnueckuii 3akoH W Ilepmoagmyeckass cuctema XuMHYeckux siaeMmentoB /[I. .
MenpeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M Ilepmonnyeckoil CHCTEMBI XUMHYECKHX
anementoB JI. 1. MenzaeneeBa ¢ COBPEMEHHOI TEOpHEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHMsI CBOMCTB XUMHUUECKUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIECTB
110 TpyNIam u rnepuojaM. 3Ha4eHHe EPUOANUECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBsA3b. BuIbl XMMHMYECKOH CBSA3M (KOBaJIEHTHas
HeNoJsIpHast U TMOJIApHAas, MOHHAs, MeTalinuyeckas). MexaHu3Mbl oOpa30BaHUsl KOBaJIEHTHOMN



XUMHUYECKON CBsA3M (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b. BajneHTHOCTD.
DnexTpooTpuLaTeNbHOCTh. CTeneHb OKUCIIEeHNs. IOHBI: KATHOHBI 1 aHUOHBI.

BemecTBa MOJEKYISIPHOIO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THMBl KPUCTANIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBAa BELIECTB OT THUMA
KPUCTAIUIMYECKON PEIIETKH.

[lonsiTue o aucnepcHBIX cucTteMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpbL. MaccoBast 10Jist
BEILECTBA B pacTBOPE.

Knaccudukanus HeopraHmueckux coequHeHMd. HoMeHKIaTypa HEOpPraHWYECKHX
BelIECTB. ['eHeTnyeckas CBA3b HEOPraHMYECKHUX BEHIECTB, MPUHAMIECKAIIUX K Pa3ITMYHBIM
KJIaccam.

Xummueckas peaknus. Kiaccupukamuss XMMUYECKHX pEakIuil B HEOPraHWMYECKOW |
OpraHNYEeCKONW XMMHUH. 3aKOH COXPAaHEHHsI MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MIPEBPAILCHUS
SHEPIUH NMPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pas3indHbIX (pakTopoB. OOpaTHMblE pEaKIUH.
Xumuueckoe paBHoBecue. DAKTOpbI, BIMSIOLIME HAa COCTOSIHUE XMUMHUYECKOTO DPABHOBECHS.
[Ipunun Jle [laTtense.

Onextponutnyeckas auccouuanus. CuibHble U cialOble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCIAs, HEUTpaJlbHas, IIETOYHAS.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIbHbIE METOJbl M3YyYEHHUs BEIIECTB M MX IPEBPALICHUMN: AEMOHCTPALIMS
tabmun «llepuognueckas cucrema xumuueckux snementoB J[. M. MenneneeBa», u3ydeHue
MoJleNel KPUCTAUIMYECKUX PEHIETOK, HAONIOJCHHE W ONHCAaHHE JEMOHCTPAIMOHHBIX H
1a00paTOPHBIX OIBITOB (Pa3lokKEeHHE MEePOKCHAA BOJOpPOAAa B MPUCYTCTBUU KaTalld3aTopa,
OIIPEEIIEHUE CPEABl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOpA, PEAKLUU
MOHHOTO OOMEHa), MPOBEICHUE MPAKTHYECKOW paboThl «BrusHME pa3nuyHbX (HaKTOpOB Ha
CKOPOCTb XUMHUUYECKOU PEAKLIH.

Pacuérnebie 3amaun.

PacuéTbl o ypaBHEHUSM XUMHUYECKHUX PEAKIUil, B TOM YHCJIE TEPMOXUMHUYECKHE PacCUEThI,
Pacy€ThI C UCTIOIB30BAHUEM MOHATHS «MACCOBas J0JIs BEIIECTBAY.

Heoprannyeckas xumus

Hemeramnsl. Ilonoxenne HemeramioB B llepuogumveckoil cucreMe XHUMHYECKHX
anementoB JI. WM. MenneneeBa u 0coOeHHOCTH cTpoeHUs aromoB. dusnyeckue cBoOHcTBa
HEMETAJJIOB. AJUIOTPONHS HEMETAJUIOB (Ha MpUMEpPE KUCIopoaa, cepsl, hocdopa u yriiepoaa).

XUMHYECKUE CBOWCTBA BaKHEHIIMX HEMETAJIOB (TaJlOTE€HOB, Cephl, azora, ¢ocdopa,
yriepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOACOAEPKALUX KUCIOT, BOAOPOIHBIX
COCTMHEHUH).

[IpumeHeHre Ba)KHEUIINX HEMETANIOB U UX COETMHEHUII.

Meramnsl. 1lonoxxenue Meramnos B [lepuogudeckon cucteMe XUMHUYECKUX 2JIEMEHTOB /.
N. Menneneea. OcOOEHHOCTH CTPOECHUS SJEKTPOHHBIX 000J0YeK aTOMOB MeTayioB. OOmue
¢usnueckue cpoiictBa MeTawioB. CIUTaBbl METayUIOB. DIEKTPOXUMHUYECKHH psl HANpsKEHUN
METaJlJIOB.

XWMHYECKHUE CBOMCTBA BAXKHEUINIMX METAIOB (HATPUH, KaJIMiA, KaJabIlMH, MarHuu,
QIIOMUHUMH, TUHK, XPOM, KeJIe30, Me/Ib) U UX COCTUHECHUH.

OO6m1re crocoObl MoTy4eHnst MeTauIoB. [IpiMeHeHre MeTallIOB B OBITY U TEXHUKE.

OKCIIEpUMEHTAJIbHbIE METOJbl H3Y4YEHUs BEUIECTB WU MX [PEBPALLCHUN: H3YyUYCHHE
Koutekimu «MeTalapl U CIJIaBbD», OOpa3lloB HEMETAIIOB, PEIICHHE SKCIEPUMEHTATbHBIX



3aja4y, HaONIOJIGHHWE W ONHMCAaHHWE JEMOHCTPALMOHHBIX M JAOOPATOPHBIX  OMBITOB
(B3auMoieiicTBHE THUIPOKCHIA AIOMUHUS C PAacTBOpPAMH KHCIOT W INEJNOYeH, KauyeCTBCHHBIE
peaKIu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3aaumn.

Pacuérel Macchl BelecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Win 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB, pacu€Thl Macchl (00BEMa,
KOJIMUECTBa BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BELIECTB UMEET IMPUMECH.

XuMHS U )KU3Hb

Ponp xumun B 00ecrie4eHUHN SKOJIOTHIECKOM, SJHEPTETHUECKON U MUIEBON 0€30MacHOCTH,
pa3BUTUM MeaulHbL. [loHSATHE O HaydyHBIX METOAAaxX II0O3HAHMUS BEIIECTB M XUMHUYECKHX
pEaKUHUid.

[IpencraBinenuss 00 OOMMX HayyHbIX NPUHLMIAX [POMBIIJIEHHOTO MOJYyYEHHUs
BAKHEMIIMX BEILECTB.

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAaKHEWIIHME CTPOUTEIBHBIE MaTEpHUaJbI,
KOHCTPYKLIMOHHBIE MaTEepHaJIbl, KPackH, CTEKJIO, KepaMHKa, MaTepHaslbl I SJICKTPOHUKH,
HaHOMATEPHUAJIbl, OPraHUIECKHE U MUHEPATbHBIC yI00pEHHUS.

XuMusg W 3I0pOBbE YEJIOBEKA: IMpaBUia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaToB,
MpaBmia 0€30MacCHOr0 UCTIOIB30BaHUS MpPEnapaToB OBITOBONM XMMHHU B TOBCETHEBHOMN KU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzanust MeXnpeIMETHBIX CBSI3EH MpU M3YYCHUU OOIIEH U HEOPraHWIECKOW XMMHUH B
11 xmacce ocymiecTBIsSETCA Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHIA,
TaK Y MOHATHUH, SBISIFOIIMUXCA CUCTEMHBIMH JJISI OTEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mue ecTecTBEHHO-HAYYHbIE TOHSATHUSA: HAYYHBIM (akT, TUIOTe3a, 3aKOH, TEOpus,
aHajgu3,  CHUHTE3,  Kilaccupukanus,  TNEPUOJUYHOCTh,  HAOIIOJEHUE,  DKCIECPUMEHT,
MOJEINPOBAHNE, U3MEPEHUE, SBICHUE.

®dusuka: Marepusi, dHEpPrus, Macca, aToM, d3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOIl,
pPaanoaKTUBHOCTh, MOJICKYJIA, SHEPTETHUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoOE
COCTOSTHUE BEIIeCTBa, (U3NYECKUE BEIIMUMHBI U €IMHUIBI UX U3MEPEHHUS, CKOPOCTb.

buonorusi: kneTka, opraHW3M, SKOCHUCTeMa, Ouocdepa, Makpo- ¥ MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OOMEH BEUIECTB B OPraHU3Me.

I'eorpadus: MuHEpanbl, TOPHBIE TOPOIBI, MOJIE3HBIE NCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: XUMHYECKAS MIPOMBIIICHHOCT, METaJUTyprHsl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuasos, CEJIbCKOXO035MCTBEHHOE MIPOU3BOJICTBO, MULIEBas
MIPOMBIIIICHHOCT, (papMareBTU4YecKasi MPOMBIILIEHHOCTh, MPOU3BOACTBO KOCMETHUECKHX
MPENnapaToB, MTPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaT€pUANIOB, 3JICKTPOHHAS MPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHUH.



IUDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOIPAMMLBI 110 XHMMHWU HA
BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnmuBaeT TPeOOBAaHHWS K pPE3yJIbTaTaM OCBOCHHUS OOyJarOIIMMUCS
[IporpamMm cpegHero oOuiero oopa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hay4Ho-meTronn4eckoil OCHOBOM i pa3padOTKM IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHHUS
MIPOrpaMM CpeHEro o0Lero 00pa3oBaHus SABISETCS CUCTEMHO-1E€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBUM € CHUCTEMHO-IESATEIBHOCTHBIM IOJXOJOM B CTPYKTYypEe JHUYHOCTHBIX
pe3yIbTaTOB OCBOCHHS IpenMeTa «XUMHS» Ha YpPOBHE CpeIHero ooOmero oOpa3oBaHUs
BBIJICJIEHBI CIIEYIOLIE COCTABIISIOIINE:

OCO3HaHHE OOYYAIOUIMMUCS POCCUHCKONW Tpa’KAAHCKON HAEHTHYHOCTH — T'OTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEIEICHHUIO;

HaJIM41e MOTUBALMM K 00y4EHHIO;

LIEJICHANIPABICHHOE PA3BUTHE BHYTPEHHHX YOEKICHHUH JIMYHOCTH HAa OCHOBE KJIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIMIA 6a30BOM HAYKH XUMUM;

TOTOBHOCTb U CIIOCOOHOCTh OOYYaroIMXCsl PYKOBOJACTBOBATHCS B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, HPUCYLUIMMU LEJIOCTHOH CUCTEME XHMHYECKOIO
oOpazoBaHus;

HaJIMYMe TMPABOCO3HAHMS HKOJOTMUYECKOW KYNBTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH JKU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHUS MNpeAMeTa «XUMHs» JOCTUralTCsl B €JUHCTBE
y4yeOHOM M BOCIUTATEIbHON JIEATENIPHOCTH B COOTBETCTBUM C T'yMAaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSIMH W HJA€aJaMH POCCHICKOTO
IpaXJIaHCKOI0 OOIIecTBa, NPUHATHIMM B OOILECTBE HOPMaMU M MpaBWIaMU IOBEJCHMS,
CHOCOOCTBYIOIIMMH TPOLIECCAM CaMOIO3HAHUs, CAMOPA3BUTUS U HPABCTBEHHOT'O CTAHOBIICHUS
JUYHOCTH 00YJarONuXCsl.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS IpeIMeTa «XUMHs» OTpa)xarT chOpPMHUPOBAHHOCTh
OMbITa TI03HABATEJILHOM M TNPAKTUYECKOH JAESITENbHOCTH OOYYaloIIMXCS MO0 pealu3aluu
IIPUHATHIX B OOIIECTBE LIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOr0 BOCIUTAHMS:

0CO3HAHMS O0YYAIOUIMMHUCS CBOMX KOHCTHTYIIMOHHBIX NPaB U 00sS3aHHOCTEH, YBAXKECHUS K
3aKOHY U NPaBONOPSAKY;

MPEICTaBICHUS O COLMAIBbHBIX HOpPMax M IMpaBUJaX MEXKIMYHOCTHBIX OTHOLICHHHA B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATEIBHOCTH MPU CO3JaHUM Y4€OHBIX IPOEKTOB,
peleHnH yuyeOHbIX U M03HABATEIbHBIX 33/1a4, BHIIOJHEHUN XUMUUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IIOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHMS], JIOTUKY U apr'yMEHTBI IPYIHX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOMH J1eATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHMS !

LEHHOCTHOTO OTHOLIEHUS K HMCTOPUYECKOMY M HAyYHOMY HAcl€HI0 OTEYECTBEHHOM
XMMUHY;

YBOKEHHS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPHH M TMPAKTHYECKOTO MPUMEHEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHsSI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOIIOJEHUH,
KPOIIOTIIMBBIX HKCIEPUMEHTATIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYyZa YUEHBIX U IIPAKTUKOB;



HHTEpECa UM TIO03HABATEJbHBIX MOTHUBOB B TMOJYYEHHH M TOCICIYIOIIEM aHau3e
nH(pOpPMAIIUY O MEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MMOBEICHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallUW, CBS3aHHBIE C XHMHYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTHPYSICh Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
IICHHOCTH;

TOTOBHOCTM OLIEHHBATh CBOE MOBEICHHE M MOCTYNKH CBOMX TOBAapUIIEH C MO3ULIMI
HPaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TTOCIICICTBUI 3TUX MOCTYIKOB;

4) popMupoBaHUs KYJIbTYPHI 310POBbS:

[MOHMMAHMs LIEHHOCTEM 310poBOro M 0€30macHOro obpasza >KHU3HHM, HEOOXOIUMOCTU
OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (DPU3HUECKOMY U TICUXUIECKOMY 3710POBBIO;

coOIoACHMs MPaBUJI OE30MACHOTO OOpalIeHHs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HH U B TPYJIOBOM JCSATEIHHOCTH;

MMOHUMAHUS IICHHOCTH TPAaBWJI HWHIWBHIYAJIBHOTO M KOJUIGKTHBHOTO OE€30MacHOTO
MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHUs TOCJCJACTBUN U HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHNOTPEOICHUS aJKOTOJIs,
HapKOTUKOB, KYpEHHs);

5) Tpy10BOro BOCIMTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIIbCKON JEATEIBHOCTH,
00IIECTBEHHO TIOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX ACSITEIBHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PEIICHHH MPAKTUYECKUX 3a7ad COIMAIbHON
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjacca, MKOJIbI);

WHTEpeca K MPaKTUYECKOMY U3YYCHUIO TMpodeccuil pa3lIudHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN TT0 XUMHUH,

YBOKEHUS K TPYAY, JIOASM Tpy/Aa U pe3yibTaTaM TPYIAO0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYadbHOW TPAEKTOpUU OOpa30BaHMS,
Oynyiei mpodeccuu M pean3aliid COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH O0IIeCTBa;

6) IKOJIOrHYeCKOr0 BOCIIHTAHHA:

9KOJIOTUYECKH 11eTIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAK HCTOYHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMiIe;

MOHUMaHUA TI00aTBLHOTO XapaKkTepa dKOJIOTHUYECKUX MPoOJieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HAa COCTOSTHUE MPUPOTHON U COIUATILHOM CPEIbI;

OCO3HAHUS HEOOXOIUMOCTH HCIIONH30BAHUS JOCTUKCHHUM XUMHHU JJI PELIICHUS BOIIPOCOB
paloHAIBHOTO TPUPOIOTIOIH30BAHNS,

AKTUBHOT'O HENPUATHUS JCUCTBUM, MPUHOCIIIMX BpPEA OKPYXKAIOIICH NPUPOIHON cpene,
YMEHHS MPOTHO3UPOBATH HEOJIArOMPUSATHBIE HKOJIOTHUECKHUE TMOCIEACTBHS MPEIIPUHUMAEMBIX
JIEUCTBUI U MPEIOTBpPAILATh UX;

HaJu4usl PA3BUTOrO HKOJOTMYECKOrO MBIIUICHUS, SKOJOTMYECKOW KYJIbTYphI, OIbITa
NEATeIbHOCTH  SKOJIOTUYECKOW  HAmNpaBJIEHHOCTH, YMEHUS PYKOBOJICTBOBAaThHCS HMHU B
MMO3HABATEIHbHOM, KOMMYHHUKATUBHOMN U COIMATILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSTH UICOIOTHH XeMopoouu;

7) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTHKU;



MOHUMAaHUs crenuuK XMMHUHM Kak HayKd, OCO3HaHus €€ poiau B (OpMHUPOBAHUU
palMoOHAIBFHOIO HAYYHOT'O MBIIIICHHUS, CO3[JaHUU 1IEJIOCTHOTO MPEACTaBICHHU 00 OKpY’KalolieM
MHpE KAaK O €IWHCTBE IPUPOJBI M YEJIOBEKA, B ITO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHny mpodiieM COXpaHEeHUs IPUPOJTHOTO PAaBHOBECHS;

yOexIEHHOCTH B 0CO0ON 3HAYMMOCTH XMMHH JJii COBPEMEHHOW NMBHUIU3AlMU: B €€
T'YMaHUCTHUYECKOW HAIPaBJIEHHOCTH U Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0asbl MaTepuaibHON
KYJIbTYpPbI, pEUICHUH TI00ANbHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOIA,
JHEPreTUYeCKOW, TMHUIIEBOM M HKOJOTMYECKON OE30MacHOCTH, B Pa3BUTUH MEAWIIMHEI,
o0ecIeyeHn! YCJIOBUN YCIENIHOTO TPy/la U SKOJIOTHYeCKU KOM(POPTHON KU3HU KaXKAOr0 4jieHa
00I111eCTBa;

€CTECTBECHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAaHHUS CYIIHOCTM METOJOB IIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh MOJIydaeMble 3HAHUS s
aHanmu3a U OOBSCHEHMS SIBICHUM OKPYXKAIOIIEr0o MHpa M MPOUCXOIAIIMX B HEM H3MEHEHHI,
YMEHHUS JieJ1aTh 00OCHOBAaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HaY4HBIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LEJBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO MCIOIh30BATh XMMUYECKHE 3HAHUS JUI pEIICHUs podiieM
B peajbHBIX KU3HEHHBIX CUTYAIIHSIX;

VHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY IIOJYyYEHHUIO HOBBIX 3HAHHHW [0 XUMHH B COOTBETCTBUM C IKMU3HEHHBIMHU
MOTPEOHOCTSAMU;

HHTEpeca K OCOOEHHOCTAM Tpylda B pa3iMuHbIX cdepax mnpodhecCuoHaTbHON
JeATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATbHI

MertanpeameTHble pe3ylbTaThl OCBOEHHS y4eOHOro mnpenMera «XUMHS» Ha YpOBHE
cpenHero o0uiero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JJIs1 (POPMHPOBAHUS MHPOBO33PEHHUSI OOYUYAIOMIMXCS MEKAMCUUIUINHAPHBIC
(MeXnpeaMeTHbIE) OOLIEHAYYHbIE OHATHS, OTPAXKAIOIIUE IEJOCTHOCTh HAYYHOH KapTUHBI MHpa
U cnenu(uKy METO10B MO3HAHMUS, UCTIONIBb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBJICHHE, MPOLECC, CUCTEMa, HaY4HbIM (akT, MPUHLMUII, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeZIOBaHUE, HAOI0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U IpYTHe);

yHUBEpCallbHble ~ y4yeOHble  JeHCTBHS  (TMO3HABaTeNbHBbIE,  KOMMYHHMKATHBHBIC,
perynaTuBHble), oOecrneyuBarone (QOpMHUPOBAaHUE (PYHKIMOHAIBHOM TPaAaMOTHOCTH U
COLMAJIBHOW KOMITETEHIIMU 00 yJaroIuXcs;

CHOCOOHOCTh  OOYYAIOUIMXCS  HCIIOJIb30BaTh ~ OCBOGHHBIE  MEXKAMCUMIUIMHAPHBIC,
MHUpPOBO33PDEHUYECKHE 3HAHWS U YHHUBEpCalbHble y4yeOHble AECHCTBUS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHUKE.

MertanpeaMeTHble pe3ysbTaThl OTPa)kalOT OBJIAJICHHUE YHUBEPCAIbHBIMU Y4eOHBIMU
[I03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JEHCTBUSAMMU.

OByageHne yHMBepPCAJIbHBIMH Y4¢OHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOATENILHO (OpPMYIUpPOBaTh M aKTyaJIM3UpPOBaTh NpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeeNATh LU JeATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUU HUX JIOCTHKEHUS,
COOTHOCHTB PE3YJIbTAThI IE€ATEIBHOCTH C IIOCTaBICHHBIMU LIEISMU;



UCIOJIb30BaTh MPH OCBOCHUM 3HAHUM NPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIIEITH
XapakTepHble TMpPHU3HAKH TOHATHM M YCTaHABIMBATh MX B3aHMMOCBS3b, MHCIIOJIB30BATh
COOTBETCTBYIOIIHE MOHATHUS ISl OOBSICHEHUS OTJCIBHBIX (DAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS U KPUTEPHH IS KJIaCCU(DUKALMU BEILIECTB U XUMUYECKUX PEAKIIN;

yCTaHaBJIMBATh IPUUYNHHO-CIICACTBEHHBIE CBSI3U MEXKIY U3y4aeMbIMU SIBJICHUSMU;

CTPOWUTH JIOTUYECKHE pACCYXIeHUs (MHIYKTHBHBIC, ICIyKTHBHBIC, II0 AaHAJOTHH),
BBISBJISITH 3AKOHOMEPHOCTH M MPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

MPUMEHSTH B TPOIEcCe MO3HAHMS, UCTIOIb3yeMbIe B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIIbHBIC IIPEACTABICHUS — XMMUYECKHH 3HAaK (CUMBOJI) 3JIEMEHTA,
XUMHAYecKass (GopMyna, ypaBHECHHE XHUMHUYECKOW peakuud — TpH PEIICHHH Yy4eOHBIX
MO3HABATENIbHBIX M NPAKTUYECKHUX 33Jay, NMPUMEHATh Ha3BaHHBIE MOJICJIbHBIE IPEJCTABICHUS
JUTSL BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB H3YYaE€MBIX BEIIECTB U XUMUYECKUX PEAKIIHH.

2) 0a30BbIe HCCIeA0BATEIbCKUE TeHCTBUA:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOT'O TO3HAHMSI BELIECTB U XUMHUECKUX PEAKLINi;

¢dopmMynMpoBaTh ILETM U 3aJaud  HMCCIEIOBAHUSA, MCIIONB30BaTh IIOCTaBJICHHBIE H
CaMOCTOSITENIEHO C(hpOpPMYyTUPOBAHHBIE BOMPOCHI B Ka4eCTBE WHCTPYMEHTA TO3HAHUS M OCHOBBI
1 (POPMUPOBAHMS TUIIOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJa/IeTh HAaBBIKAMU CAMOCTOSTEIBHOTO IUJIAHUPOBAHUS W MPOBEICHUS YYCHHYECKHX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOJIIOJATh 32 XOJOM IIPOLECCa, CaMOCTOATEIBHO
MIPOTHO3UPOBATh €ro pe3yibTar, (opmynupoBaTh 000OLIEHHS UM BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABISTH OOOCHOBAHHBIN OTYET O MPOJICTAHHOM
pabore;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIIEIOBATENbCKON U MPOEKTHOM JesTeIbHOCTH,
MPOSIBIISITE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOAOB pEHICHUS
MIPAKTUYECKHX 3a/a4, IPUMEHEHHIO Pa3JINYHbIX METO/I0B MIO3HAHMUS.

3) padora ¢ nngopmanueii:

OPHECHTUPOBATbCSA B pA3IMYHBIX HCTOYHUKAX HWHPOpManuu (HAYIHO-TIOMYJISIpHAS
JAUTepaTypa XHMMHYECKOTO COJIepXaHUs, CIpaBOuYHble TmocoOus, pecypcbl MHTepHera),
aHaM3UpOBaTh HMH(OPMAIIMIO pPA3IUYHBIX BUAOB W (OpM TMpencTaBIeHUs, KPUTHUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUHBOCTH;

(GopMyIMpOBaTh 3ampOChl M NPUMEHATh Pa3IUYHBIE METOABI NPHU IMOUCKE U OTOOpe
nH(popMaluy, HEOOXOAUMOMN JJIs1 BBINOIHEHMSI YU€OHBIX 3a]1a4 ONPECIEHHOTO THIIA;

pUOOPETATh ONBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTUI U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJIbHYIO (pOpMy IpencTaBieHus] HHGOpMauu (CXEMBI,
rpaduKH, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTHUE);

UCIOJb30BAaTh HAYYHBIA S3bIK B KAyeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
nH(popManue: MPUMEHATh MEXIpeAMETHbIC ((pu3nyeckne W MaTeMaTHYeCKHe) 3HAKH U
CUMBOJIBI, (hopMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

MCTOJIB30BATh U MPE0OpPa30BBHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISATHOCTH.

OgaajieHnne yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJaBaTh BOMPOCHI 110 CYILECTBY OOCYX1aeMOH TEMbl B XOJl€ AHUAIOra W/UIN JIUCKYCCUH,
BBICKA3bIBATh HJIEH, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIFHO  BBITIOJTHEHUS
MPEITIOKEHHOH 3a/1a4H;



BBICTYIIaTh C IPE3EHTALUEH PE3y/lbTaTOB IO3HABATEIBHOU NEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIOJHEHUM XUMHUYECKOIO
9KCIIEPUMEHTA, TMPAKTUYECKOW pabOThl IO HCCIIEIOBAHUIO CBOMCTB H3YyYae€MbIX BEILECTB,
peanu3anuy y4eOHOro Inpoekra U (OpMYIMpPOBAaTh BBIBOJBI MO PE3yJIbTaTaM MPOBEIEHHBIX
MCCIICZIOBAaHUM ITyTEM COTIIaCOBAHUS MO3ULIHIA B X0/1€ 00CYX/IeHUsI 1 00MEHAa MHEHUSIMHU.

OBiageHne yHMBepCAJIbHBIMHU PeryJ/JIsiTHBHBIMY /ICHCTBUSIMU

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBIATh CBOIO IIO3HABATEIIBHYIO JACSITEIBHOCTD,
omnpezaensas €€ LENMU U 3a1a4M, KOHTPOJIMPOBATh U 10 MEpPEe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeajaraeMblii aaropuT™M ACMCTBUI NPU BBHIMOJIHEHUHU Y4EOHBIX M HCCIEOBATENILCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO MX pEIIeHHs C YYETOM MOJyYeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMUUYECKUX PEAKIUAX;

OCYILECTBIAATh CAMOKOHTPOJIb CBOEH [JEATCIIBHOCTM Ha OCHOBE CaMoOaHAlu3a U
CaMOOIIEHKHU.

INPEIMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXaroT:

c(OPMHPOBAHHOCTh MPEJACTAaBIECHUN O XHMMHYECKOH COCTaBIISIOMEH €CTEeCTBEHHO-
HAay4YHOH KapTHHBI MHpA, POJIM XUMHUH B TO3HAHWM SBJICHUH OpPUPOABI, B (OPMHPOBAHUU
MBIIUIEHUSI U KYJIBTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TPaAaMOTHOCTH, HEOOXOAMMOW st
pelIeHnsT MPAaKTUYEeCKUX 3aJad M SKOJOTHYEeCKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpelie;

BIAJICHAE CHUCTEMOM XHUMHUYECKMX 3HAHWM, KOTOpas BKIKYAET: OCHOBOIIOJATAIOIINE
MOHATHUS (XMMUYECKHN 3JIEMEHT, aTOM, HJIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTD,
AJIEKTPOOTPHUIIATEIEHOCTh, XHUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyras u
COKpall€HHas), MOJIb, MOJISIpHas Macca, MOJIApHBIA 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUIMOHANbHAS TPYINIa, paauKai, M30MEpHs, HW30Mephbl, TOMOJOTHUECKUN P, TOMOJOTH,
YTJIIEBOJOPOABI, KUCIOPOA U a30TCOJEPKAIINE COCNMHEHUSI, MOHOMED, NOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEJUHEHNS); TEOPUU U 3aKOHBI (TEOPHs CTPOSHUS] OPraHNUECKUX
BemectB A. M. DbyriepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUHN SA3BIK XUMHUHM; MHPOBO33PCHUECKHE 3HAHHWSA, JICKAIIME B OCHOBE ITOHUMAaHM
MPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOTMUECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYEeHUH U 6€30aCHOM HCIOJIb30BaHUHU BaXKHEUIINX OPraHUYECKHUX BEIIECTB B OBITY
U IPAKTUYECKOH IEATEIbHOCTU YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIISATH XapaKTEpPHbIC MPU3HAKHU MOHATUH, YCTaHABINBAThH
HX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MTOHATHUS IIPU ONMCAHUM COCTaBa, CTPOEHUS U
MIPEBPALLEHUI OPTaHNYECKUX COCIMHEHNM;

c(OPMHPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN) (HOpMYNT OpraHMYECKHUX BEIECTB
U YpaBHEHHUN XMMHMYECKUX PEAKLUN, U3rOTABIUBATh MOJCIM MOJIEKY] OPTaHUYECKUX BELICCTB
JUISl WIUTIOCTPALMK X XUMHYECKOT0 ¥ IPOCTPAHCTBEHHOT'O CTPOEHHS;

c(OPMHUPOBAHHOCT YMEHUH YCTaHABIMBATh IPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB MO HUX COCTaBYy M CTPOEHHUIO K OIpPENeIEHHOMY KIACCy/TpymIe COeIuHeHUN
(yrneBomopoapl, KHUCJIOpPOA M  A30TCOAEp’KAIlME COEAMHEHUS, BBICOKOMOJIEKYJISPHbBIE



COCIMHEHUS), JlaBaTh MM Ha3BaHUA 1Mo cucTematudeckoi HoMmeHkinatype (IUPAC), a Taxxke
MIPUBOJUTh TPUBUAIBHBIE Ha3BAaHUS OTACIBHBIX OPraHUYECKUX BEIIECTB (ITHIIEH, MPOIUICH,
alleTUJICH, STWICHIJIMKOJb, TIUIEpHUH, (BEeHOd, (opMabIerua, ameTaabJeru, MypaBbHHAS
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KHUCIOTa, CTEApUHOBAsl KHUCIIOTa, TIOKO03a, (QpyKTO3a,
Kpaxmal, [eJITI0J103a, TJIMLHH);

c(OPMHUPOBAHHOCTh YMEHHUS OIPEACIATh BUIbI XUMHUYCCKOW CBSI3M B OPTaHHUYECKHX
coelMHEHUsIX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJOXKCHHSI TEOPUH CTPOCHUS OpPTraHUYECKHX
BemecTB A. M. bytinepoBa miis 0ObSICHEHHsI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOEHHUS; 3aKOH COXPAaHEHHUSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMCHHW XapaKTEepPH30BaTh COCTaB, CTPOCHHE, (HU3UYECKHE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTaBUTENIeH Pa3IUYHbIX KIaCCOB OPraHUYECKHUX BEIECTB
(MeTaHn, 3TaH, OSTWIEH, MPOMWICH, aleTwieH, OyraaueH-1,3, merwnOyranueH-1,3, OeHzodn,
METaHOJI, dTAHOJI, dTWICHIJIUKOJb, TJIMIEPHH, (EHOJI, alleTalIbJICTH, MypaBbHHAS U YKCYCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmal, LeJiojio3a, aMHUHOYKCYCHas KHUCJIOTa), WJUIIOCTPUPOBATH
TEHETHUYECKYIO CBSI3b MEXKIYy HUMHU ypPaBHEHHUSMHU COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIHHA C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaThb HCTOUYHUKH YTIEBOJOPOIAHOIO CHIPBS
(neTh, mpUPOAHBIIA Ta3, Yroyip), CHOCOOBl MX MEpepabOoTKH M MPAKTUYECKOe MPUMEHEHHE
MPOIYKTOB MepepadboOTKH;

c(OpPMUPOBAHHOCTh YMEHUU TPOBOAUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Maccel, 00BEMa, KOJMYECTBA HCXOIHOTO BEIIECTBA HIIM TPOAYKTA PEAKIIMHM IO H3BECTHBIM
Macce, 00bEMY, KOJTMUYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJTYKTOB PEaKLIUN);

c(hOpMUPOBAHHOCTh YMEHHI BJIaJIETh CUCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, WCIONIB3YeMBIX B XHMHU TP M3YUYCHUU BEIICCTB M XUMHUYCCKUX SIBICHHUU
(mabmroeHre, W3MEpEHUe, OKCIEPUMEHT, MOJCIUPOBAHKUE), HCIOIb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JIJISI IPUHATHS PEIIeHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX
C BEIIECTBAMH U UX MPUMCHCHHEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOAATH MpaBUjla MOJB30BAHUS XUMHUYECKOW MOCYA0N U
1abopaTOpHBIM 00OPYIOBAHUEM, a TAKXKE MPaBUiia OOpaIEHUs C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBIIOJHEHUIO JIA0OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBINOJIHATh XMUMHYECKUNW IKCIEPUMEHT
(TpeBpalieHnss OPraHUYECKUX BEIIECTB MMPU HATPEBAHUU, MOyYCHUE ATHIICHA U M3yYCHHE €T0
CBOMCTB, KayeCTBEHHbIE pEaKIMU OPraHUYEeCKUX BEIIeCTB, JIeHaTypalus OeJIKOB MpHU
HarpeBaHUU, [[BETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUHU C MPABWJIAMU TEXHHKHU 0€30MaCHOCTH
pu 0OpalIeHuy ¢ BEIIECTBAMH M J1a00paTOPHBIM O0OPYIOBAaHUEM, TIPEICTABIATh PE3yIbTATHI
XUMHUYECKOTO SJKCIepUMeHTa B (opMe 3amucCH YpaBHEHUH COOTBETCTBYIOUIMX pEaKIUi U
(hopMyIHpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YJbTATOB;

c(OpPMUPOBAHHOCTh YMEHHMH KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(POpPMAIUIO,
MOJIy4aeMYIO M3 Pa3HbIX HCTOUHUKOB (CpecTBa MaccoBOl HH(popmaiuu, UHTepHET u Apyrux);

c(OPMHUPOBAHHOCTh YMCHHM COONIOJATh TMPaBHJIA JKOJOTUYECKU IIEIIECO00Pa3HOTO
MOBEJCHUST B OBITY M TPYIOBOM NEATETbHOCTH B LEISIX COXpPaHEHHs] CBOErO 3/I0pOBbS U
OKpYKarollel MPUPOIHON Cpebl, 0CO3HABATh OMACHOCTh BO3JCHCTBHUS HA JKUBBIE OPTaHU3MBI
OTpeCIIEHHBIX OPraHWYECKHX BEIIECTB, MOHMMAas cMbica mokazatens [IJIK, moscHsaTh Ha
puMepax crocoObl YMEHBIICHHs] M MPEJOTBPAIICHHUS X BPEJHOTO BO3JCHCTBUSA HAa OpPraHu3M
YeJI0BeKa;



JUIsE OOy4aroUMXCs C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbsl: YMEHHE NPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB M XUMHUYECKUX SBJICHHIA;

JUIA  CIETBIX M CHa0OBHIANIMX OOYJaroIIMXCA: YMEHHE WCIOJIb30BaTh pellbeHO-
TOUCYHYIO cucTeMy o0o3Hauenuii JI. bpaiins nns 3anucu xumudeckux Gopmyi.

11 KUIACC

[lpenmetHsle pe3ynbTaThl OCBOGHHMA Kypca «OOImIas W HeOpraHW4yecKas XUMHS»
OTpaXkaroT:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUNA: O XHUMHUYECKOM COCTABISIIONICH €CTEeCTBEHHO-
HayyHOM KapTHUHBI MHpa, pOJIM XHMHUU B IO3HAHUU SIBICHUW NPUPOIbI, B (POPMUPOBAHUU
MBIIUIEHUSI U KYJABTYpPBl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPaAaMOTHOCTH, HEOOXOAMMOW st
peleHusl MPaKTUYeCKHX 3aJad U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpere;

BJIAJCHUE CHUCTEMOM XHMMHYECKMX 3HAaHUW, KOTOpas BKJIKOYAET: OCHOBOIOJATrarolIue
MOHATHS (XMMUYECKUH 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- JIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBII 00BEM, BAJIEHTHOCTb, DSJEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYECKas CBsI3b (KOBaJCHTHAas, WOHHAs, MeTaJUIMueckas, BOJOPOIHas),
KpUCTaJlIIMYECKass  peléTka, TUIBI XMMHYECKHX  pEakUui, pacTBOp,  DJIEKTPOJIUTSHI,
HE3JIEKTPOJIUTHI, IEKTPOJIUTUYECKAs JUCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XMMHUYECKOH  peaklud, XHMHUYEeCKOe paBHOBECHE); TEOpPMH U  3aKOHBI  (Teopus
3JIEKTPOJUTHYECKON Jauccouuanuu, nepuoanueckuii 3axkoH J[. WM. MenngeneeBa, 3akoH
COXpPAHEHHUs MacChl BELIECTB, 3aKOH COXPAaHEHMsI W IPEBPALICHUS SHEPIUU MPU XUMHUYECKUX
peaxiusix), 3aKOHOMEPHOCTH, CUMBOJMYECKHH S3BIK XUMHHM, MHPOBO33PEHUYECKHE 3HAHUS,
JeXalie B OCHOBE IIOHMMAaHHS TNPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBJICHMIH,
(hakToNoruueckue CBeJleHUs O CBOMCTBAX, COCTaBe, MOJyYCHUH U OE€30MacHOM HCIOJIb30BAaHUU
BaXHEUIIIMX HEOPTaHUYECKHUX BEILECTB B OBITY M MMPAKTUUYECKON AESITEIbHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHH BBISABIATh XapaKTepHbIE MPU3HAKU MOHATUMN, YCTaHABIUBATH
HX B3aMMOCBSA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIWE MOHITHS NMPU ONHUCAHMM HEOPTraHWYECKHX
BEILECTB U UX MPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY JUIsI COCTaBIICHUS
¢opMyn BeleCTB M YpaBHEHMH XHMHUYECKHUX PEAKIHMH, CHUCTEMAaTHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBMalbHBIC Ha3BaHHs OTICILHBIX HEOPraHWYECKUX BEINECTB (YrapHbId Tas,
YIJIEKHUCIIBIA Ta3, aMMHUaK, raiéHas W3BECThb, HEraméHas W3BECTh, MHUThEBas COAa, MHUPUT U
Jpyrue);

c(OpMHUPOBAHHOCTh YMEHUH OINPEAEIATh BAJEHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSIX PAa3TUYHOIO COCTABAa, BUJ XUMHUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJNIn4YecKasi, BOJAOPOAHAs]) B COCIMHEHUSAX, TUIl KPUCTAIUNIMYECKON PEUIETKH KOHKPETHOI'O
BelleCTBA (aTOMHas, MOJEKYJspHas, MOHHAs, METaJUIMuecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HEOPTaHMYECKUX BEIIECTB
0 X COCTaBY K OINpeAesIEHHOMY KJIacCy/TpyIe COeIUHEHUH (IIPOCThIE BEIIECTBA — METAIIIBI U
HEMEeTaJlIbl, OKCH/Ibl, OCHOBAHUS, KUCIOTHI, aM(OTEPHbIE THIPOKCHU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbhIBaTh CMBICH TMepuoanueckoro 3akona [[. .
MenzeneeBa U JEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOUIYIO, OOBICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIIUY;



Cc(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb JJIEKTPOHHOE CTPOCHHE  aTOMOB
XMMHUYECKHX 3JIeMeHTOB 1—4 nepuonos [lepuoandeckoil cucteMpl XUMHUUECKHUX di1emeHToB /1. .
MeHzeneeBa, HCHOJB3YSl TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOUTAINY, «IHEPreTUYCCKUC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XMMHYECKHX 3JEMEHTOB U HX
COCAMHEHUN 110 nepuoaam U rpynmnam [lepuogndeckoit cucreMsl XUMHUYECKUX d1eMeHToB . M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHWYECKUX BEILIECTB pPA3JIUYHBIX KJIACCOB, IOATBEPKIAATh CYLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKIYy HEOPraHWYECKHMMM BEIIECTBAMH C IIOMOIIBIK) YPAaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(OPMHPOBAHHOCTh YMEHHS KIACCH(PHUIMPOBATH XMMUYECKHE PEAKLIUHU IO Pa3TNIHBIM
NpU3HaKaM (YUCIly M COCTaBy pearupyrolux BeIeCTB, TeIIoBoMy 3(ddekty peaxuuu,
M3MEHEHHIO CTENICHEN OKHUCIICHHUS JIEMEHTOB, 00PaTUMOCTH PEaKIiH, yJacTHIO KaTaln3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTaBISATh YPaBHEHUs peaklUUi pa3IuYHbIX THIIOB, MOJHbIE
U COKpAIlEHHbIC YpaBHEHUs PEAKIMA MOHHOTO OOMEHA, YYMUTBIBAsl YCIIOBHS, IIPU KOTOPBIX ITH
peakuuu UAYT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIUH, TMOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB PpA3JINYHBIX HEOPraHWYECKUX BELIECTB, pACHIO3HAaBaThb ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUUECKUX BEILIECTB;

c(OPMHUPOBAHHOCTE YMEHHUM PACKPBIBATH CYLUIHOCTb OKUCJINUTEIIEHO-BOCCTAHOBHUTEIBHBIX
peaxIyii MoCPeICTBOM COCTaBJICHUS JIEKTPOHHOIO OaaHca ATUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHI OOBACHATH 3aBHCUMOCTh CKOPOCTH XMMUYECKOH PEaKIUu OT
pa3nuuHbIX (DAKTOPOB; XapaKTep CMELIEHUS XHMHUYECKOIO PAaBHOBECHS B 3aBUCUMOCTH OT
BHe1Hero Bo3aeicTus (npuniumn Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTb XHMHUYECKHE IIPOLIECCHI, JIekKAIIUE B
OCHOBE IPOMBIIIIEHHOI'O MOJIYYEeHUsI CEPHOM KHUCIOThI, aMMHaKa, a TaKKe CPOPMHUPOBAHHOCTh
MpeaCTaBIeHUH 00 OOIIMX HAaYYHBIX NMPUHIMIIAX M IKOJIOTHYECKHX MpOoOIeMax XUMHYECKOTO
MIPOU3BOJCTBA;

c(OPMHPOBAHHOCTh YMEHHH IPOBOJUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JI0Ji BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIEHMH Ta30B NP XUMHYECKHUX
peaxiusIX, Macchl BELIECTBAa MM 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEaKLUH BELIECTB, TEIUIOBOro >(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHMsI MACCHI BEILIECTB, IIPEBPALLCHHS U COXPAHEHUS SHEPTUU;

c(hOopMUPOBAHHOCTh YMEHHI COOJIFOAATh MpaBUja MOJTH30BAHUS XUMHUYECKON MOCYA0U U
71a00paTOPHBIM 00OPYIOBAaHHEM, A TAKXKE MPaBUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHMSAMU IO BBIIOJHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHMH IUIAHUPOBATh U BBINOJHATE XUMHUYECKUH SKCIIEPUMEHT
(pa3nokeHHe IEepoKCHIa BOAOpPOJAa B NPUCYTCTBUM KaTajau3aTopa, OIPENEICHUE Cpeibl
PacTBOPOB BELIECTB € MOMOLIbIO YHUBEPCAJIILHOTO UHANKATOpa, BIMSAHUE Pa3IMYHbIX (PaKTOPOB
Ha CKOPOCTh XUMHUYECKOW pEaKLMH, peakiM¥ HMOHHOTO OOMEHa, KayeCTBEHHbIE pEeakluu Ha
cynbdar-, kapOboHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHUS, PEUICHUE SKCIIEPUMEHTAIBHBIX
3amad no Ttemam «Metamuibe»y u «Hemertamibl»y) B COOTBETCTBHMM C IpPAaBUIAMH TEXHUKHU
0€30I1aCHOCTH NPH 0OpaIlEHUH C BELIECTBAMH U JIAOOPaTOPHBIM 000pYyI0BaHUEM, MTPEICTABIAThH
pe3yabTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (popMe 3amncu ypaBHEHUH COOTBETCTBYIOIIUX
peaxuuii 1 GopMyJIMpOBaTh BHIBOJbI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(POPMAIUIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpelCcTBa MAacCOBOM KOMMYHHKaIuu, WHTEpHET U
APYTHX);

c(OpMUPOBAHHOCTh YMEHHI COOMIOaTh MpaBWiIa HKOJOTMYECKH IIeIeCO00pa3HOro
IIOBCACHHUA B 6I>ITy )41 prI[OBOI;'I ACATCIIBHOCTH B HCJIAX COXpPaHCHHA CBOCTO 3O0POBBI U
OKpY>KaIoIIe MPUPOTHON Cpellbl, 0CO3HABATh OMACHOCTh BO3CHCTBUSA HA KUBBIE OPraHU3MBbI
omnpeAeNéHHBIX BEIIeCTB, MoHUMas cMbich nokasarens [1JIK, moscHATs Ha mpumepax crocoObl
YMCHBIICHUSA U MIPEAOTBpALICHUSA UX BPEAHOTO BOBI[GP'ICTBHSI Ha OpraHu3M 4CJIOBCKaA,

JJIsA O6y‘-IaIOHII/IXC$I C OIrpaHUYCHHBIMU BO3MOXXHOCTAMU 3O0POBbBA: YMCHUC NPUMCHATH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKHUX SBICHUM;

Ui CIENbIX M CHa0OBHIANIMX OOYYaroIIMXCA: YMEHHE WCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuid JI. bpaitns nis 3anmucu xuMmudeckux Gopmys.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacoB
Ne n/mn HaumeHnoBanue pas3iesioB H TeM IPOrPaMMbl Beero KoHTpoabHbIe IIpakTnyeckue
padoThbI padoTsbI
11 IIpenmeT opranndeckoil XumMun. Teopust CTpOeHUS 3 0 0
opranuyeckux coenuHeHuit A. M. bytieposa
Hroro no pasgeny
2.1 [TpenenbHbBIE YTIAEBOAOPOIBI — AJTKAHBI 2 0 0
99 HenpenenbHble yrieBOIOPOIBI: AIKESHBI, aTKaINEHBI, 5 0 1
AITKUHBI
2.3 ApoMaTH4ecKHe yrieBOI0POIbI 2 0 0
94 [TpupoiHbIe HCTOYHUKH YTIEBOIOPOAOB U UX 3 1 0
nepepaboTka
Hroro no pazneny 13
3.1 Crouptel. Genon
3.2 Anpneruasl. Kap6oHoBbie KHCIOTHL. ClIOKHBIE ADUPBI 7
3.3 YriieBoss
Hroro no pazneny 13
4.1 AMUHBI. AMUHOKUCIOTHI. benku 3 0 2
Uroro no pazgeny
5.1 [Tnactmaccer. Kayayku. Boiokaa 2 0 0
Hroro no pasueiny
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 5




11 KIIACC

KoaunuyecTBo yacos

Ne n/m HaumeHoBaHue pa3ie0B U TeM NPOrpaMMbl B KonTpoibHbie IpakTHYecKue
cero padoThI padoThI
Ctpoenne atomoB. [lepnognyeckuii 3aK0H 1
1.1 [epnonuveckas cucTeMa XUMHUIECKHAX IIEMEHTOB 3 0 0
. Y. Menneneesa
1.2 CrtpoeHnue BemiectBa. MHOT0OOpa3ue BEIIECTB 4 0
1.3 XHUMHYECKHUE PEAKITUN 6 1
Hroro mo pazneny 13
2.1 Mertansl 6
2.2 HemeTrammsr 9
2.3 CBs13b HEOPraHMYECKUX U OPTaHUYECKHX BEILIECTB
Htoro mo pazneny 17
3.1 XUMUS ¥ )KU3Hb 4 0 0
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 460837604057956529703830632163952415623550190471
Bnagenel XadaTpad CBeTnaHa AnexkcaHgpoBHa

OeicTerTened C16.10.2023 no 15.10.2024



http://www.tcpdf.org

		2024-03-11T19:38:55+0500




