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HOACHUTEJIbBHAS 3AITMCKA

Pabouass mporpamma Mo XMMUU Ha YpOBHE cpeaHero ooOmiero obOpa3oBaHus pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 o6pa3oBanuu B Poccuiickoi
Oenepanuny, TpeOOBaHUNA K pe3ysibTaTaM OCBOEHHs (enepanbHO  00pa30BaTENbHON MPOTPAMMEI
cpeanero oOmero oOpazoBanuss(POIl COO), npeacraBieHHblx B denepalbHOM TIOCYJapCTBEHHOM
oOpaszoBatenbHOM cranaapre COO, ¢ yuérom Konnenuuu npernoaaBanusi yueOHOro npeamMera «XuMus»
B 00pazoBaTenbHbIX opranu3anusax Poccuiickoit denepanuu, peaan3yonmx OCHOBHbIE 00pa30BaTeIbHbIE
IIPOrpaMMbl, 1 OCHOBHBIX INosI0keHUH «CTpaTeruu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 roga» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha ypOBHE YIIyOJIEHHOTO M3YYCHHUS 3aHMMAeT BaXKHOE MECTO B CHUCTEME €CTECTBEHHO-
Hay4HOTO oOpa3zoBanus ywammuxcs 10—11 kmaccoB. M3yuyenuwe mpenmera, peaqu3zyeMoe B YCIOBHSAX
muddepeHIMPOBaHHOTO, MPO(GUILHOTO O0y4YeHHs, MPU3BAHO OOECIeYuTh OO0IIe00pa30BaATEIbHYI0 H
OOMIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHHUKOB IIKOJIBI, HEOOXOAMMYIO ISl aJalTallid HUX K OBICTPO
MEHSIFOIIUMCST YCJIOBUSIM JKU3HU B COIMYME, a TaKXe JJIS MPOJOJDKEHHsI OOy4YeHHsS B OpPTraHU3aIHUAX
po¢eCCHOHATBLHOTO 00pa30BaHMs, B KOTOPHIX XUMHUS SBIISICTCS OAHOM U3 MPHOPUTETHBIX JAUCIUILIIH.

B nporpamme o XxuMu# Ha3HaYCHUE TPEIMETa « XM TOITY4aeT MoAPOOHYI0 HHTEPIPETALUIO B
COOTBETCTBUM ¢ ocHoBormosararoimumu nojoxeHusiMu ®I'OC COO o B3auM000yCIOBICHHOCTH LENEH,
COIICp)KaHMS, pe3yabTaToB OOy4eHHMs ¥ TpeOOBaHMK K YPOBHIO IIOJTOTOBKM  BBIITYCKHHKOB.
CBHIETETHCTBOM TOMY SIBISIFOTCS CIIEAYIOIINE BBIOIHAEMbIE IIPOTPAMMON IO XUMUHU (PYHKIINH:

MH()OPMAMOHHO-METOIMUECKAsA, PeAIN3alis KOTOPO o0ecreynBaeT IOJIyYeHUE IPEICTABICHUS O
LeJsAX, COJlepKaHuM, OOIIel cTpaTeruy 00y4eHus, BOCOUTAHUS U Pa3BUTHs 0OYy4YaIOUIMXCS CpeACTBaMHU
npeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO Mpoguis;

OpraHM3alMOHHO-IUIAaHUPYIOLIas, KOTOpas IIPEelyCMaTPUBAET OIpeJICIICHNUE:! IIPUHLIMIIOB
CTPYKTYpUPOBAaHHUS U IMOCIEAOBATEIbHOCTH U3YyYEHHUs Yy4yeOHOro Marepuana, KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTepUCTHK; MOAXO0J0B K (POPMUPOBAHUIO COAEPIKATEILHOW OCHOBBI KOHTPOJS U
OLICHKM 00pa30BaTeNbHBIX JOCTHKEHHI OOydaroluxcs B paMKax HTOrOBOM arTectanud B ¢opMme
€MHOI0 TOCYJapCTBEHHOI'0 IK3aMEHA 110 XMMHH.

[Tporpamma asst yriyOnEHHOTO U3YUYEHUS] XUMHH:

yYCTaHABIMBAaE€T HWHBApHAHTHOE IPEIMETHOE COJEp)KaHue, o0s3aTeabHOE Uil M3Yy4YeHHs B paMKax
OTJICNBbHBIX TMpoduied, MpeaycMaTpUBaeT paclpefelieHue W CTPYKTYPHPOBAHUE €ro IO Kiaccam,
OCHOBHBIM CO/IepKaTeIbHbIM JTMHUSIM/pa3iesam Kypca;

Ta€T MPUMEPHOE pacipe/ieieHne yueOHOro BpEMEHH, PEKOMEHIYEMOT0 JIJIsl H3yUeHUs OTJEIbHBIX TEM;
npeiaraeT MPUMEPHYIO IOCIeI0BaTeNIbHOCTh M3y4eHHs Yy4eOHOro Marepuanga Cc Y4ETOM JIOTHUKU
MOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBS3EH;

Ta€T METOJAMYECKYI0 MHTEpIpeTaluio Lejel U 3a1ad u3ydyeHus IpeaMeTa Ha yriiyOJ€HHOM YpPOBHE C
y4€TOM COBPEMEHHBIX MPHUOPUTETOB B CHUCTEME CpPEIHEro oOIero oOpa3oBaHMs, COJEpXKaTeIbHON
XapaKTepUCTUKU I[UJIAHUPYEMBIX Ppe3yJbTaTOB OCBOEHMS OCHOBHOM 0Opa3oBaTeIbHOM MporpamMmmbl
cpenHero oOmiero oOpa3oBaHUsl (JIMYHOCTHBIX, METANMPEAMETHBIX, MPEAMETHBIX), a TaKXke C Y4ETOM
OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHBIX JEHCTBUII 0Oydaromerocss Mo OCBOCHHUIO COJIEP KaHUS
npeaMeTa.

[Io BceM Ha3BaHHBIM MO3ULHUSAM B MPOrpaMME IO XUMHUHU NPEIyCMOTPEHA MPEEMCTBEHHOCTH C
o0ydyeHHEM XHUMHUU Ha YypOBHE OCHOBHOTO oOmmero oOpa3oBaHus. 3a MpeaernamMH yCTaHOBJICHHOW
POrPaMMOii 0 XUMHH 00sI3aTeNIbHON (MHBAPUAHTHOMN) COCTABJISIFOIICH COIepKaHus yaeOHOTo MpeMeTa
«XuMHs» OCTa€Tcs BO3MOXKHOCTH BBIOOpAa €ro BapUAaTUBHOM COCTaBIAIOUICH, KOTOpas JOJKHA
OTIPEICIIATHCS B COOTBETCTBUY C HAIIPABJICHUEM KOHKPETHOTO PO O0OyICHHUS.



B cootBerctBun ¢ konuenrtyaibHbiMu TosiokeHussMu OI'OC COO o Ha3HaueHHH MPEAMETOB
6a3oBoro u yrimyOiaEHHOro ypoBHEH B cucteMe Au(depeHINPOBAaHHOIO 00y4YeHUs Ha YPOBHE CPEIIHEro
obmiero oOpa3oBaHWsl XWMHS Ha YpPOBHE YIUIYOJEHHOTO W3y4eHUs HANpaBleH Ha peaTu3aluio
MIPEEMCTBEHHOCTH C MOCIEIYIOIIMM 3TarloM MOJYyYeHUS! XUMUYECKOr0 00pa30BaHUsl B paMKax H3y4eHUS
CIELHUATBHBIX €CTECTBEHHO-HAYYHBIX M XMMHUYECKHX ITUCHUIUIMH B BYy3aX M OpraHU3aIUsAX CpPEIHEro
npodeccuoHanpHOr0 00pazoBaHus. B 93Toil cBsi3u u3yueHUe mnpeaMmera «XHUMHUS» OPHUEHTUPOBAHO
MPEUMYILIECTBEHHO Ha pACIIMPEHUE U YIIIYOJICHHE TEOPETUYECKOM U TMPAKTUYECKON MOATOTOBKHU
oOy4aromuxcsi, BBIOpPABIIMUX ONpEAeNEHHBI NpoQuib OO0ydeHHs, B TOM YHCIE C MEPCIEeKTUBOU
MOCIEAYIOMIETO TONYYCHHUS] XUMHUYECKOro OOpa3oBaHWsl B OpraHM3alusaXx NpodheCCHOHATHLHOTO
obpazoBanus. Hapsiny ¢ atuMm, B cBete TpedoBanuit ®I'OC COO k miiaHupyeMbIM pe3ysIbTaTaM OCBOCHUS
denepanpHOl 00pa30BaTENLHON MPOTpaMMbl CPEIHEro OOIIero oOpa3oBaHHUS H3YYCHHE IMPEAMETa
«XUMUsD» OpPUEHTHPOBAHO TAKXKE HA pEUICHUE 3a4a4 BOCIHMTAHUS W COLMAIBHOIO Ppa3BUTHUSA
oOydaromuxcs, Ha GOPMUPOBAHUE Y HUX OONICHMHTEUICKTYAIbHBIX YMEHHMA, YMEHUN palliOHATU3AlNN
yueOHOro Tpyda H OOOOIMIEHHBIX CIOCOOOB JEATEIBHOCTH, HMEIOIIUX MEKIUCIUILTHHAPHBIH,
HAaJIIPEIMETHBIN XapaKTep.

CocraBisitolmiuMu ~ npeiMera  «XHUMHS» Ha ypOBHE  YINIYOJEHHOrO M3y4eHHUsS  SIBJISIOTCS
yriyonéuuble Kypcebl — «OpraHuyeckas xumus» U «OOmas M HeopraHudeckas xumus». llpu
OIpE/ICNIEHUH MOAX0/10B K 0TOOPY U CTPYKTYPHOW OpPTraHU3allMU COJAEPKAHUS 3TUX KypCOB B IIporpamme
0 XMMUH 32 OCHOBY IIpUHATHI nosioxkeHust PI'OC COO o paznuuusax 6a30BOro v yriryoJaéHHOIo ypoBHE
U3YYEHUS MIpeIMETa.

OcHoBy coaepxkaHusi KypcoB «Opranudeckas xumus» u «OOmiass ¥ HEOPraHWYECKas XHUMHUSDY
COCTaBIISIET COBOKYITHOCTD MPEAMETHBIX 3HAHUM U YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO U3yUEHUS
npeaMera. OTa cucTeMa 3HAaHUM TOJy4yaeT ONpelleIEHHOE TEOPETUYECKOE JIOMOJIHEHHE, MO3BOJISIOIIEe
OCO3HAaHHO OCBOHUTH CYIIECTBEHHO OONbIINi 00bEM (aKTONIOrMUecKoro wmarepuana. Tak, Ha
yriayOnEHHOM YpOBHE HM3y4eHHUs MpeAMeTa oOecreueHa BO3MOXHOCTh 3HAUMTEIBHOTO YBEITUYEHMUS
00b€Ma 3HAHMI O XMMHUYECKHX JJIEMEHTaX U CBOWCTBAaX WX COEAMHEHUN HA OCHOBE PACIIUPEHUS W
YTIyOJIeHUS TIPEJICTABIICHU O CTPOCHUH BEIIECTBA, XUMUUECKOU CBSI3M M 3aKOHOMEPHOCTSIX MPOTEKaHUS
peaKkuuii, pacCMaTpUBAEMBIX C TOUYKM 3PEHUS XHMHYECKOW KHHETUKM M TEpMOIAMHAMHUKH. M3yueHue
MEePUOIUYECKOr0 3aKkoHa © [lepuoaMvecKoil CHCTEeMBbl XUMHUYECKHUX DJJIEMEHTOB OazupyeTrcss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX IIPEACTABICHUAX O CTPOCHHM aromMa. XUMHYECKas CBS3b
OOBSICHSIETCS C TOUYKH 3PEHHUS IHEPTreTUUECKUX U3MEHEHUN Tpu €€ 00pa30BaHUU U Pa3pyIICHUH, a TAKKE
C TOUKH 3pEHHS MEeXaHU3MOB €€ oOpa3oBaHus. M3ydueHne TUIIOB peakiuii JomoiHsIeTcs: POpMUPOBAHUEM
IpeJICTaBICHUN 00 3JIEKTPOXUMHUUECKHUX MPOIECCcax U AIEKTPOJIM3E PACIIIaBOB U pacTBOPOB BellecTB. B
Kypce OpPraHHYeCKOW XMMHHM TpPU PACCMOTPEHUHM PEAKIMOHHON CIIOCOOHOCTH COEIUHEHHH yensercs
0co0oe BHUMaHHE BOIMpocaM 00 3JIEKTPOHHBIX 3¢ deKTax, 0 B3aHMHOM BJIUSHUNA aTOMOB B MOJIEKyJaxX U
MEXaHU3MaxX PeaKIni.

Oco0oe 3HaueHue UMeeT TO, YTO Ha COJAEpKaHHE KYpPCOB XMUMHH YII1yOJIEHHOTO YPOBHS M3yUYEHHS
JUISL KJIACCOB OMpeAeNEHHOro npoduist (TJIaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep JAOMOJHEHUH K
oOmieil cucteMe NpeIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHHE CMEXHbIE MpenMeTsl. Tak, Hampumep, B
COJIepKaHUU TIpeIMeTa A KJIACCOB XMMMKO-(DM3NYECKOro mpoduis OoblIoe 3HaYeHne OyIyT HMETh
3JIEeMEHThI y4eOHoro matepuaia no oomeil xumuu. [Ipu u3yuyeHun npeamera B JaHHOM CIlydae aKIeHT
Oyzer crenaH Ha OOIIHOCTH METO/OB IMO3HAHMs, OOIIHOCTh 3aKOHOB M TEOPUHA B XUMHH U B (DU3HKE:
aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKyJsipHasi Teopuss B (PU3UKE), 3aKOHbI COXPAHEHHUS Macchl U
SHEPrUH, 3aKOHBI TEPMOANHAMHUKH, JIEKTPOJIN3a, IPEICTABICHHS O CTPOCHUH BELIECTB U IPYTOE.

B T0 e Bpems B cojiepikaHUM MpeIMeTa Ui KJIACCOB XUMHUKO-OHMOIOTMYECKOT0 TPOHIIs OONBIITHIA
yICIbHBIN Bec OyIeT MMeTh OpraHudeckas XuMus. B 3ToM ciygae mpemocTaBiseTcss BO3SMOXKHOCTD IS
6osiee 0OCTOSTETHLHOTO PACCMOTPEHHSI XMMUYECKON OpraHM3alyy KJIETKU KaKk OMOJIOTHYECKOW CHCTEMBI,
B COCTaB KOTOPOH BXOJSAT, K IPUMEPY, TAKHE CTPYKTYPHbIC KOMITOHEHTHI, KaK JIUITU/IBI, OCJIKH, YTIEBO/IBI,



HYKJICMHOBBIE KUCIIOTBI U apyrue. [Ipu 3ToM 3HaHMSA O cOCTaBe U CBOMCTBAX IIPEACTABUTENIEH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEIIECTB CIYXKaT OCHOBOM Ul U3Yy4EHMs CYLIHOCTH INPOLECCOB (POTOCHHTE3A,
JbIXaHHUs], TUIEBAPEHUS.

B mnane QopMupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS OOIIECHAYYHBIX METOIOB
IIO3HAHUA U OIbITA IIPAKTUYECKOrO NPUMEHEHMs Hay4YHBIX 3HAHUW HM3y4deHHe IpeaMera «XUMHs» Ha
yIIIyOnEéHHOM ypOBHE OCHOBaHO
Ha MEXIPEAMETHBIX CBS35AX C Y4EOHBIMM IpeIMETaMH, BXOAALIMMM B COCTaB IPEIMETHBIX oOiacTei
«EcTecTBeHHO-Hay4HbIE MTPeIMETHY, «MareMaTrka 1 nHpopMaTuka» u «PyccKuil A3bIK U IUTEpaTypar.

[Tpu m3ydeHun ydeGHOTrO mpeamera «XUMHA» Ha YIIyOIEHHOM YpOBHE TakKe, KaKk Ha YpPOBHE
OCHOBHOTO H cpeaHero oOmiero oOpazoBaHus (Ha 0a30BOM YypOBHE), 3aadyeil MEpBOCTEIICHHOU
3HaYMMOCTH SABISiETCA (DOPMUPOBAHHE OCHOB HAYKH XMMHHU KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKON JESITeNbHOCTH YeIOBEKAa U OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYNbTYpbl. Pemienue »toi
3aJa4u Ha yrIIyOJE€HHOM YpOBHE M3YYEHUS MpeAMETa MPEIIoiaraeT peaan3aiio TakKuxX Helen, Kak:

dbopMHpOBaHKE MPEJCTABICHUN: O MaTePUATLHOM €IMHCTBE MHUpPA, 3aKOHOMEPHOCTSIX U ITO3HABAEMOCTH
SBJICHUM MPUPOJIBI, O MECTE XMMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ BeAyllel poiu B oOecrieueHuun
YCTOHYHMBOTO pa3BUTHS YENOBEUECTBA: B PEIICHUU MPOOJIEM IKOJIOTUYECKOM, JHEPreTUYecKol Hu
MUIIEBON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, CO3JAaHUU HOBBIX MATE€pUAJIOB, HOBBIX HMCTOYHHKOB
SHEPIrHH, B OOCCIICUCHHH PAIMOHAILHOTO IMPHUPOIONOIb30BaHusA, B (POPMUPOBAHUNA MHPOBO33PCHHS U
0011el KyJbTyphl YeJIOBEKa, a TAaK)KE SKOJOTMUECKH 0OOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJHON Cpelie;

OCBOCHHE CHUCTEMbl 3HAHHH, JICKAIIMX B OCHOBE XMMHUYECKOW COCTAaBISIONIEH E€CTECTBEHHO-HAYYHOU
KapTUHBI MUpa: QyHIAMEHTATbHBIX TOHATUH, 3aKOHOB M TEOPUN XMMHH, COBPEMEHHBIX MPEICTAaBICHHH O
CTPOEHUHU BEIECTBA HA PA3HBIX YPOBHAX — ATOMHOM, HOHHO-MOJIEKYJISIPHOM, HAaJIMOJIEKYJISIPHOM, O
TEPMOJMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUs XHMHUYECKUX pEeaKUuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOpPaX M JHUCIEPCHBIX CHUCTeMaxX, 00 OOIMX HAay4YHBIX TMPUHIIUAIIAX
XAMHYECKOTO MPOU3BOJICTBA;

dbopMupoBaHKE Y O0YYAOIINXCSI OCO3HAHHOTO MOHUMAaHUSI BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYECKUX
3HaHMWA [ OOBSCHEHUS KIIOYEBBIX HJEH U MpoOJeM COBPEMEHHOW XWUMHUH, i OOBSICHEHUS H
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOJIY; TPAMOTHOTO PEIICHHS TPOo0IIeM,
CBSI3aHHBIX C XMMHEH, IPOTHO3UPOBAHMSI, aHATN3a U OIICHKU C MO3UIMI dKOIOTHYECKOW 0e30macHOCTH
MOCJICJICTBUI OBITOBOW W TPOW3BOJCTBEHHOW JEATEIHLHOCTH YEJIOBEKAa, CBSA3aHHOM € XHUMHYECKUM
MIPOU3BOJICTBOM, UCIIOIE30BAHUEM U MEPEPaOOTKON BEIIECTB;

yriyOJieHne TPEACTABICHUN O HayYHBIX METOJIaX TMO3HAHUS, HEOOXOAUMBIX I MPUOOpPETEHUs YMEHUMN
OpPUEHTUPOBATHCS B MUPE BEIIECTB M OOBSICHEHHS] XUMHUECKUX SBICHUN, UMEIOIUX MECTO B IPUPOJIE, B
MPAKTUYECKOM IESITETLHOCTH Y MMOBCEIHEBHOM KU3HU.

B mnnane peanuzanuu mepBOOYEpENHBIX BOCHUTATENBHBIX M pPa3BUBAIOMIMX (QYHKUIUN EIOCTHON
CUCTEMBI CpeIHEro 00Iero o0pa3oBaHUs MPU U3YYCHHH MpeaMeTa «XUMHUS» Ha YrIyOnEHHOM ypOBHE
0CO0YI0 aKTYaJIbHOCTh MPUOOPETAIOT TAKUE IETH U 3a7]a4H, KaK:

BOCTIHTaHHE YOKAEHHOCTH B MO3HABAEMOCTH SIBJICHUU MPHUPOMABI, YBAKEHHUS K MPOIECCY TBOPUYECTBA B
0o0JacTl TEOPEeTUYECKHX W TMPUKIATHBIX HCCIEA0BaHUNH B XMMHH, (OPMHUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIIMH K O0OYYEHHUIO U TTO3HAHHIO, CITOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO HA
OCHOBE yCBOGHUS 0OIIEUETOBEYECKUX [ICHHOCTEHH;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH oOydaromuxcs,
dbopMUpOBaHHE Y HUX CO3HATENHLHOTO OTHOIICHHS K CaMOOOPa30BaHUIO U HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJOBHUIO YCIEIIHOW NpPOo(ecCHOHATbHON M OOIIECTBEHHOW JAESTEIBHOCTH, OTBETCTBEHHOTO
OTHOIICHHS K CBOEMY 3/I0POBBIO M MMOTPEOHOCTH B 3J0POBOM 00pa3e KU3HHU;



dopMHpOBaHHE YMEHHH M HABBIKOB pPa3yMHOI'O MPHUPOJIONOIb30BAHUS, pPAa3BUTHE HSKOJIOTHUYECKOM
KYJIBTYpPBl, IPHOOPETEHHE OIbITA OOIECTBEHHO-TI0JIE3HOM 3KOJIOTHYECKOH NeATETbHOCTH.

OO01ee YKMCIO YacoB, MPEAYCMOTPEHHBIX JUIS M3Yy4CHHUS XMUMHH Ha YIIyOJICHHOM YpPOBHE CpPEIHEro
obmero odpa3zoBanus, coctaiseT 204 yacos: B 10 kimacce — 102 vaca (3 gaca B Henenmto), B 11 kimacce —
102 gaca (3 gaca B HEZIEIIO).

COJEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHMYECKASA XUMUA

Teopernyeckne 0CHOBbI OPTaHMYECKOH XUMHM.

[IpenMer M 3HaYeHHE OPraHUYECKONM XUMHUH, MPEICTaBICHHME O MHOIrooOpa3uu OpPraHUYEeCKUX
COEeIMHEHMI.

DJEeKTpPOHHOE CTPOEHHE aToMa YTrjepojia: OCHOBHOE M BO30YXIEHHOE COCTOsHUS. BaneHTHbIE
BO3MOXHOCTH aToMa yriaepoja. XMMH4YecKas CBsI3b B OPraHMUECKUX COeTUHEHUAX. TuIbl rHOpUIn3aiu
aTOMHBIX opOuTasiell yriepoaa. Mexanusmbl 00pa3oBaHusl KOBAaJIEHTHOH CBs3U (OOMEHHBIH U JJOHOPHO-
aKUENTOpHbIH). TUMbl mepekpbIBaHUS AaTOMHBIX opOuTaned, 6- W m-cBsi3u. OpauHapHas, JBOWHAs U
TpoliHas cBs3b. CriocoObl pa3pbiBa CBsi3el B MOJIEKYJIaX OpraHudeckux BemiecTs. [loHsTue o cBOOOJHOM
panukaie, Hykieopuie 1 a1eKTpodure.

Teopus cTrpoeHHs opraHu4eckux coequHeHuii A.M. byTinepoBa u COBpeMEHHBIE IIPEICTABICHUS O
CTPYKTyp€ MOJIeKyJl. 3Hau€HUE TEOPUHM CTPOEHHUS OpPraHMYECKHUX CoeAuHeHH. MomnekynspHbele u
CTpYKTypHBbIE (GopMynbl. CTpyKTypHbIE (OPMYIBl pa3IMYHBIX BUAOB: pa3BEPHYTas, COKpalIEHHAas,
ckenetHas. M3omepus. Buabl nzomepun: CTpyKTypHas, IpPOCTPaHCTBEHHas. DIEKTpOHHbIE 3G (EKTh B
MOJIEKYJIaX OPraHUYECKUX COCTUHEHUH (MHAYKTUBHBIN 1 Me30MepHBIN 3(peKThr).

[IpencraBienue o kiaccUpUKaMK OpraHMYecKuX BemecTB. [loHsATHEe 0 GYyHKIMOHATIBHOM IpyTIie.
l'omonorus. I'omonornyeckue psasl. Cucremarnyeckas HOMEHKIJIATypa OPraHMYEeCKHX COETUHEHHM
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/AEIbHBIX MPEACTaBUTENCH.

OcobeHHOCTH W KJIacCH(pUKAIMS OpraHUYecKuX peakiuil. OKUCIUTEIbHO-BOCCTAHOBUTEIHHEIE
peaklMy B OPraHUYECKON XUMHUH.

OKcliepUMEeHTAIbHbIE METOIbI M3YUCHHS BEUIECTB U UX MPEBPAIEHUH: O3HAKOMIIEHHE ¢ 00pa3aMu
OpraHMYECKUX BEILIECTB U MaTepuagaMy Ha UX OCHOBE, OIBITHI 110 MPEBPALLEHUIO OPraHUYECKUX BEIIECTB
Opyd HarpeBaHuM (IUIaBJICHHE, OOYIJIMBaHHWE M TOpPEHHUE), KOHCTPYHMPOBAHHE MOJEICH MOJIEKYI
OpraHUYEeCKHUX BEILECTB.

YraeBogopoabl.



Ankanbl. ['omonoruueckuiti psg ajakaHoB, oOmas ¢opmyia, HOMEHKIATypa U HM30MEpHUS.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI alIKaHOB, SP*-THOpUIN3allisg aTOMHBIX OpOUTaeit
yriiepozaa, 6-cBsi3b. OU3NUECKHE CBOMCTBA AJIKAHOB.

XUMUYECKUE CBOWMCTBA QJIKAHOB: PpEAKUHUM 3aMCEIICHUS, W30MEpU3aluu, JIETUIAPUPOBAHUS,
IUKJIU3alUuy, MUPOIN3a, KpeKkuHra, ropenus. IIpeactaBieHne o MexaHuW3Me peakiuid paJuKaIibHOIO
3aMEIICHUS.

Haxoxnenne B npupoae. CiocoObl osydeHus U IPUMEHEHUE aJTKaHOB.

[Muknoankanpl. OOwmwas Qopmyna, HOMeHKIaTypa U u3zoMmepus. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MaJIbIX (IIMKJIONPOIAH, MUKIOOYTaH) U OOBIYHBIX (LMKIOMEHTAH, ITUKIOreKCaH)
UKJI0AJIKaHOB. CrOCOOBI MOTy4YeHHUs U IPUMEHEHHE IUKII0AJIKAHOB.

Anxensl. ['omonmormdeckuil psa ankeHoB, oOmias (opmysia, HOMEHKIATypa. DIEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJT AJIKEHOB, SP>-THOPUIN3AIIs aTOMHBIX OpOUTael yrieposa, 6- |
n-cBsi3u. CTpyKTypHass U reoMeTpuueckas (Luc-TpaHc-) u3zomepusa. Dusznueckue CBONCTBA AIKEHOB.
XUMUYECKUE CBOWCTBA: PEAKUMH IMPUCOCIUHEHUS, 3aMEIICHUS B O-TIOJOXEHUE IPU JTBOWHOW CBS3H,
nosMMepuszanuu 1 okucienus. [IpaBuno MapkoBHHKoOBa. KauecTBEHHbIE peakIMy HAa JBOMHYIO CBS3b.
Crioco0sbI MOJTydeHUs U IPUMEHEHHUE AJIKCHOB.

Ankanuensl. Kiaccugukanus ankaaueHOB (CONPSDKEHHBIC, H30JIMPOBAHHBIC, KVMYIUPOBAHHBIE).
Oco0eHHOCTH 3JEKTPOHHOTO CTPOCHHSI M XMMHYECKUX CBOMCTB COMNpPSDKEHHBIX aueHoB, 1,2- u 1,4-
npucoeaunenue. [lonumepusanus conpspKEHHbIX JAMEHOB. (CrnocoObl IOJIyYe€HUST M IPUMEHEHHE
AJIKaIMEHOB.

AnkuHbl. ['OMOJIOTMYECKUW psl  AJIKWHOB, o0mas Qopmyna, HOMEHKIATypa W HM30MEpHUsL.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI QJIKMHOB, SP-THOPUIN3ALUs aTOMHBIX opOUTasei
yraepona. ®du3nyeckne CBOWCTBA aAJIKMHOB. XHMHUYECKHE CBOWCTBA: pEaKUMM IPUCOCIUHEHHS,
JUMEpH3allMd U TPUMEpH3alUH, OKUCIEHHA. KHCIOTHBIE CBOMCTBA ajJKMHOB, MMEKOIINX KOHLEBYIO
TpPOHHYIO CBsA3b. KaduecTBEHHbIE peaklMM Ha TPOWHYIO cBs3b. CrnocoObl MOIy4YeHUS U NPUMEHEHHE
AJIKUHOB.

Apomaruyeckue yrieBoAopoAbl (apeHsl). ['omosorndyeckuid psja apeHoB, obmas ¢opmyna,
HOMEHKJIaTypa M H30Mepus. OJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH30i1a.
dusnuecKkue CBOMCTBA apeHOB. XMMUYECKHUE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKIUHU 3aMEICHHS B
OEH30JIbHOM KOJIbLIE M YTJIEBOJOPOJHOM pajauKalle, peakuuu MPUCOCIUHEHMSI, OKHCIEHUE T'OMOJIOTOB
6ensona. IlpencraBienue 00 OpPUEHTUPYIOIIEM JEHCTBHM 3aMecTUTENell B OCH30JbHOM KOJIBIE Ha
npUMepe aJKUJIbHBIX PaJUKalioB, KapOOKCUIBbHOW, TMAPOKCUIBHOM, aMUHO- U HUTPOTIPYMIbI, aTOMOB
ramoreHoB. OCOOEHHOCTH XUMHUYECKHMX CBOWCTB crtupona. llomumepusanus ctupona. CrocoObl
MOJTyYEHUs U MPUMEHEHNE apOMATUYECKUX YTII€BOIOPOIOB.

[Tpuponnsiii ra3. IlonyrHeie HedTaHble ra3zpl. HedTs u €€ npoucxoxaenue. Kamennslii yrons u
OpOAYKThl ero mnepepaboTku. CrocoObl mnepepadoTKu He(TH: TMEepPEeroHka, KPEeKUHI (TepMHUYECKUM,
KaTanuTHueckuii), pudopmunr, nuponus. IIpoaykTel mnepepa®oTku He(TH, HX TNPUMEHEHHE B
MPOMBIIIJIEHHOCTH U B OBITY.

['eHeTHdeckas CBA3b MEXAY Pa3TUYHBIMH KJIACCAMH YTJIEBOJIOPOIOB.
DJIEKTPOHHOE CTPOEHHUE TAIOTCHIIPOU3BOIHBIX YIJIEBOIOPOI0B. Peakiuu 3aMenienus rajoreHa Ha

TUAPOKCOTPYIILY, HUTPOTPYIILY, IMAHOTPYIILY, aMUHOIpyniy. JlelicTBUe€ Ha TaJOr€HIIPOU3BOJHBIE
BOJHOTO M CIMPTOBOIO pacTBOpa INEIOYM. B3aumMozaelcTBHE IUTaOT€HAJIKaHOB C MarHueM N



OUHKOM. Ilonsatue o MCTAJJIOOPTaHUYCCKUX COCAUHCHUAX. Hcnons3oBanue TaJIOrCHIIPOU3BOJHBIX
Yri€BO4OPOa0B B 6I)ITy, TEXHUKE U IIPpHU CUHTE3€ OPraHNYCCKUX BCIICCTB.

OKCIIepUMEHTAIIbHBIC METOJIbl M3YYCHHUs BEIIECTB W WX MPEBPAIICHUN: M3yYeHUE (DU3HUECKUX
CBOWCTB YIJIEBOAOPOAOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX PEAKIMH YTICBOJOPOOB Pa3IMYHBIX KIaCCOB
(oOeciBeunBaHne OpOMHON WM HWOJHOW BOJBI, pacTBOpa II€pMAaHraHaTa Kallvs, B3aMMOJCHCTBHE
aleTUJIeHa C aMMHAdYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHApYKEHHE yriepoia H
BOJIOPOJIa B OPraHUYECKUX BEIECTBAX, MOIYYCHUE ITUJICHA U U3YyYCHHE €r0 CBOWCTB, O3HAKOMIICHHUE C
kowteknusamu «Hed1b» m «Yromb», ¢ oOpa3lamu IIacTMacc, KaydyyKoOB U PE3WHBI, MOJACIUPOBAHUE
MOJIEKYJI YTIICBOJJOPOJIOB U TaJIOT€HITPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopojacoaep:kaimme opranndeckne coemHeHusl.

[IpenenbHble OnHOATOMHBbIE cnUpThl. CTpoeHHE MOJEKyd (Ha HpuUMepe METaHojda M 3TaHoJIa).
['omonornyeckuit psia, obmas (opmyna, usomepus, HOMEHKIaTypa U kiaccupukanua. Duznyeckue
CBOMCTBA TMpEICIbHBIX OJHOATOMHBIX CHHUPTOB. BOMOpOIHBIE CBSI3M MEXIYy MOJICKYJIaMH CIIUPTOB.
XVUMUYECKHUE CBOWCTBA: pEaKIUH 3aMEIICHUs, JAETUApATallii, OKUCJICHMsS, B3aHUMOJCICTBHE C
OPraHWYECKUMH W HEOpraHM4YeCKMMU KucioTamu. KadecTBeHHass peakiys Ha OJHOATOMHBIC CITUPTHI.
JleiicTBue »TaHONa M METaHONA Ha OpraHu3M uyenoBeka. CHocoObl TONyYeHUS U TNPUMEHEHHE
OJIHOATOMHBIX CITUPTOB.

[Tpocteie a¢upbl, HoMeHKIaTypa 1 n3omepusi. Oco0eHHOCTH (PU3MYECKUX M XUMHUYECKUX CBOWCTB.

MHoroaToMHEIE CIIUPTBI — OTUJICHIJIMKOJIb W TJIMICPUH. dusznueckne U XUMHUYCCKHUE CBOMCTBA:
pcaknun  3aMCIICHUA, B3aHMO,Z[eI>'ICTBI/Ie C OpraH”u4eCKMMH W HCOPraHUYCCKUMHU  KHUCIIOTaMU,
KauCCTBCHHAsA pCaKlusad Ha MHOIOATOMHEBIC  CITMPTHI. HPGJICTaBJ'ICHI/Ie O MCXAaHU3MC peaxunﬁ
HYKJ'ICO(I)I/IHBHOFO 3aMCIICHUA. I[eﬁCTBHe Ha OpraHH3M YCJIOBCKA. CnocoObl MOJIYUYCHHUA U NMPUMCHCHUC
MHOTI'0AaTOMHBIX CITUPTOB.

@®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIHSHUE THIPOKCOTPYNIBI M OCH30JBHOIO spa.
®uznyeckue cBoiicTBa Gperona. OCOOEHHOCTH XUMUYECKUX CBOMCTB (peHOa. KauecTBeHHbIE peakliuy Ha
¢enon. Toxcuunocts Qenona. CriocoObl monydeHust U npuMeHeHue Qenona. PerondopmanbaeruHas
cMoUIa.

KapOoHmibHBIE COCNUHEHHUS — QNbJAECTHUIBI U KETOHBI. DJEKTPOHHOE CTPOCHHE KapOOHUIHLHOU
rpynnsl. ['oMomorndeckue psiibl albIeTUI0B U KETOHOB, 00mas (hopMyna, H30MepHsi 1 HOMEHKIIATypa.
®uU3NYECKUe CBOKCTBA AJIBAECTHIOB U KETOHOB. XUMHUYECKHE CBOMCTBA AJIbJECTH/IOB U KETOHOB: PEAKIIMHI
npucoeanHeHus. OKUCICHNE albJAeTHA0B, KaYeCTBEHHBIE peakluy Ha anbAeruabl. CrocoObl MOydeHus
Y IPUMEHEHNE ATTbJIETU]IOB U KETOHOB.

OMHOOCHOBHBIE TIpeAeTbHBIE KapOOHOBBIE KHUCIOTHL. (OCOOCHHOCTH CTPOCHHSI  MOJIEKYI
KapOOHOBBIX KHUCIOT. M3oMepus u HoOMeHKiaTypa. Pu3nyecKrue CBONMCTBA OJHOOCHOBHBIX MpEAETbHBIX
KapOOHOBBIX KHUCIOT. BomoponHble CBSI3M MeEXAy MOJEKyJIaMHU KapOOHOBBIX KHUCIIOT. XHMHYECKHE
CBOWMCTBA: KHCJIOTHBIC CBOWCTBA, pPEaKIMs 3TePUPUKANNN, PEAKIHH C YIaCTHEM YTJIICBOJIOPOIHOTO
panukana. OcoOEHHOCTH CBOMCTB MypaBbUHOM KUCTOTHI. [ToHSITHE O MPON3BOAHBIX KAPOOHOBBIX KUCIOT
— CIOXHBIX 3¢upax. MHorooOpaszue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HEMPENETbHBIX H
apOMaTHUYECKNX KapOOHOBBIX KHUCIOT, JIUKApOOHOBBIX KHUCIOT, THAPOKCUKAPOOHOBBIX  KHCIIOT.
[MpencraBuTenu BBICIINX KapOOHOBBIX KHCJIOT: CTEAPHUHOBAs, NMAILMUTHHOBAS, OJCUHOBAS, JIUHOIEBAS,
JuHOIeH06asi KUCIOThL. CIIOCOOBI MOJTy4eHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxnble >¢upbl. ['omomormueckuid psa, obmas ¢opMyna, U30MepHs W HOMEHKIATYpA.
DuU3NYECKUEe U XMMUYECKHE CBOMCTBA: TUIPOJIM3 B KUCIION U IIEJIOYHOU Cpeie.



XKupsl. Ctpoenue, pusnyueckre ¥ XUMHUECKUE CBOMCTBA KUPOB: THIPOIN3 B KUCIOH U IIEIOYHON
cpeae. OcoOEHHOCTH CBOMCTB JKUPOB, COACPIKALIMX OCTATKU HENPEAEIbHbIX KUPHBIX KUCIOT. JKupsl B
IIPUPOLE.

MBpbUIa KaK cOJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JICHCTBHUE.

OO0mas xapaktepucTuka yriaeBoaoB. Kmaccuduxamus yrieBomoB (MOHO-, TU- U TIOJUCAXAPHUJIbI).
Monocaxapupl: TJIIOKO3a, (PyKTO3a, TrajlakTo3a, pubo3a, Ae30kcuprudo3a. dusnyeckue CBOWCTBA U
HaxoxaeHue B npupoge. PorocuHTe3. XHMHYECKHE CBOMCTBA TJIFOKO3BI: PEAKUMU C YYaCTHEM
CIIUPTOBBIX M aJIBJICTHJIHON TPYII, CIIUPTOBOE U MOJIOYHOKHCIIOE OpokeHue. [IpuMeHeHue ritoko3sl, e
3HAYEHUE B JKU3HEACATENIBHOCTH oOpranusma. Jlucaxapuapl: caxapo3a, MaJbTO3a U JAKTO3a.
BoccranaBnuBaromue 1 HEBOCCTaHABIMBAIOIIME Tucaxapuibl. ['maponn3 nucaxapuaoB. HaxoxaeHnue B
npupojie u npumenenue. [lomucaxapuapl: Kpaxmal, MNIMKOTEH U 1euiono3a. CTpoeHre MakpOMOJIEKYI
KpaxmaJyia, TJMKOT€Ha W MLeJUTI0o3bl. DU3MYEeCKUe CBOMCTBA Kpaxmaiga W IEJUII0JIO3bl. XHUMHYECKHE
CBOICTBa Kpaxmaya: THAPOJIN3, KAUECTBEHHAS PEaklUs ¢ MOAOM. XHUMHUYECKHE CBOMCTBA LEIUIHOJIO3bI:
TUAPOIN3, MoNydeHue 3pupoB 1euitono3bl. [IoHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIH
mENK).

OKCIepUMEHTAIbHBIE METO/IbI U3YUYCHHSI BEIIECTB U MX MPEBPAIIEHUN: PACTBOPHUMOCTh Pa3IUYHbBIX
CIHPTOB B BOJIE, B3aUMOJCHWCTBUE JTAaHOJNA C HATPHEM, OKHCJICHHE 3TWJIOBOTO CIUpPTA B alibJCTHI Ha
pacKal€HHOM METHOW MPOBOJOKE, OKHUCICHHWE HSTHUJIOBOIO CHUpPTAa JAUXPOMATOM Kalusi (BO3MOXHO
UCTIOJIB30BaHUE BHUICOMATEPHUATOB), KAUYECTBEHHBIE pEAKUWU Ha ampAeruabl (C  THIPOKCHIAOM
muammuHcepeopa(l) u ruapoxcumom wmenu(Il)), peakmus raunepuHa ¢ ruapokcuaoM  menu(lIl),
XMMHYECKHE CBOHCTBA pacTBOpa YKCYCHOH KHCIOTBI, B3aUMOJEHCTBHE pacTBOpa TIIOKO3BI C
ruspokcugoM Meau(ll), B3anmosneiicTBre Kpaxmaina ¢ MOJIOM, pEIlIeHHE HKCIEPUMEHTAIbHBIX 3a/1a4 110
TemaM «CnupThl U (eHobly, «KapOooHoBbIe KUCTOTHI. CIOXKHBIE Y3PUPHD.

A30Tc0)1ep>lcamne OpraHu4eCKue COCAUHECHHUS.

AMUHBI — OpraHMYecKHe IMpoU3BOJHbIE amMMuaka. Kmaccupukanus aMMHOB: anudaTHUYeCKUe U
apoMaTH4ecKue; NepBUYHbIE, BTOPUYHbIE U TpeTHuHbIe. CTpoeHHe MojeKyJ, oomias Gpopmyia, usomepus,
HOMEHKJIaTypa M (pU3MUecKue CBOMCTBA. XHMMHUYECKOE CBOMCTBA alu(aTHYECKUX aMHUHOB: OCHOBHbBIE
CBOICTBa, AJIKWINPOBAHME, B3aWMOJEHCTBHE IIEPBUYHBIX AMMHOB C a30TUCTOM Kucinotod. Coim
AIKAJIAMMOHMUS.

AHNIMH — IPEJCTaBUTENb AaMUHOB apoMaTHieckoro psaga. Ctpoenue aHwinHa. BzaumHoe BinsHuE
rpynn aToMOB B MoJieKyje aHWIMHA. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB aHWIMHA. KauecTBeHHBIE
peakuuu Ha aHUIMH. CriocoObl MoNTydeHus 1 IpUMeHeHne aaudaTndeckux aMuHoB. [loyueHue aHuanHa
U3 HUTpOOEH30171a.

AmMuHokuciotel. Homenkinarypa u uzomepus. OThenbHblE NPEICTaBUTENN 0-aMHUHOKHCIIOT:
IMOUH, anaHuH. Ou3ndyeckue CBOWCTBA AMUHOKHUCIOT. XUMHUYECKHE CBOMCTBA aMHMHOKHCIIOT Kak
aM(OTEepHBIX OPraHMYECKUX COEAMHEHMH, PeaKIus MOJUKOHIEHCAluU, 00pa30oBaHKe MENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIIOT. CUHTE3 M TUAPOJIN3 MENTUIOB.

benkun kak mnpupoansle nonumepsl. llepBuuHas, BTOpHUYHAs W TpPETUYHAs CTPYKTypa OEIKOB.
XUMHUECKUE CBOMCTBA OEITKOB: THAPOIIN3, IEHATYpaIHsl, KAYeCTBEHHbIE PeaKIIMU Ha OEJIKH.

3KCH€DI/IM€HT3HBHBIC MCTOABI M3VUYCHHUA BCIICCTB H HX HDGBDameHHﬁZ pacTBOPCHUC OCIKOB B
BOJAC, JACHaTypauusa 0eaKoB npu HarpeBaHuu, OBCTHBIC peaKuunu Ha 6€J'[KI/I, PCUICHUC
SKCIICPUMCHTAIIbHBIX 3aJa4 110 TEMaM «A3OTCOI[ep)KaH_[I/Ie OpTraHN4YCCKUC COCAUHCHUA» u
«Pacno3naBanue OPraHu4YCCKux COG}IHHGHHﬁ».



Bbicokomo1eKy IsIpHBIE COCANHEHHUS.

OCHOBHBIE TTOHSITUSI XUMHUHU BBICOKOMOJICKYJISIPHBIX COSIMHEHUN: MOHOMED, MOJIUMED, CTPYKTYPHOE
3B€HO, CTENEHb MOJUMEPHU3ALNM, CpeAHss MoyeKyssspHas Macca. OCHOBHBIE METOAbl CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCIMHEHUN — OJIMMEPU3ALUs U OJUKOHAEHCALIHS.

HOJII/IMepHBIG MaTcpuraJbl. IImacTmaccsl (HOHH:-)THJIGH, MOJIMIIPONUIICH, TMOJIMBUHUIIXJIOPHU/,
HOJIMCTUPOJ, TOJUMETHIMETAKPHIIAT, ITOJMKApOOHATHI, IOJNMATHICHTepedTanaT). YTHUIH3aUUs W
nepepabdoTKa MIACTHKA.

OnacToMepbl: HaTypalbHbIM KaydyK, CUHTETHYECKHE KayuykHu (OyTaJaMeHOBBIH, XJIOPONPEHOBBIMH,
M30IIPEHOBBIN) U CUJIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, HIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO03a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHE (KAallpOH U JIaBCaH).

[Tonumepsl cnenuanbHOrO HasHayeHUs (Te(UIOH, KeBJap, SJIEKTPONPOBOMIAIINE TOJIMMEPHI,
OuopasnaraeMble IOJUMEPBHI).

3KCH€DI/IM6HT3HBHLIC METOJbI M3YUYCHHUS BEIIECTB M UX NPEBpAIICHUN: 03HAKOMJICHUE C 06pa3uaMH
IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KaYy4YYKOB, PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 110
TeMme «Pacro3HaBaHue MIacTMacC U BOJIOKOH.

PacuérHble 3a1a4umn.

HaxoxneHue MoNeKyasipHOH (OpPMYNBI OpPraHHMYECKOTO COEIUWHEHHUS [0 MAacCOBBIM JOJSIM
2JIEMEHTOB, BXOJISIINX B €T0 COCTAaB, HAXOXKJICHUE MOJIEKYJIIPHOW (POPMYIIBI OPTaHUIECKOTO COSAMHCHHS
no macce (00bEMY) MPOAYKTOB CropaHus, MO KOJIHYECTBY BellecTBa (macce, 00BEMY) MPOIYKTOB
peaKIny W/WUIM UCXOHBIX BEIIECTB, YCTAHOBIICHUE CTPYKTYPHOU (hOPMYITBI OPTaHUIECKOTO BEIIECTBA HA
OCHOBE €ro XHMHUYECKHUX CBOMCTB WM CIOCOOOB TONyUEHUS, OIMpeIeieHHe TOJMU BBhIXOJa MPOAYKTa
pEeaKIUU OT TEOPETHISCKH BO3ZMOKHOTO.

MeXXnpeaMETHBIE CBS3H.

Peanuzanuss MeXnpeAMETHBIX CBsS3€d MpU H3YYEHUM oOpraHuyeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 HCIONIh30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TMOHSATHH, TaK W TOHSTHH,
MPUHATBIX B OTAEIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC MOHSTHS: SBJICHHE, HAy4YHBIH (aKT, TUMOTE3a, TEOpUS, 3aKOH,
aHaJn3, CHHTE3, KiIaccu(puKanms, HaOI0IeHne, U3MEpPEHNe, YIKCIIEPUMEHT, MOJIeIIb, MOCIIUPOBAHNE.

®du3nka: marepus, aTroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, HHEPreTUUYECKHl YpOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3UYECKUE BETUIMHBI, SUHUIIBI H3MEPEHUS,
CKOPOCTb, SHEPI'Us, Macca.

Buonorusi:  kietka, oOpraHu3M, OJKOCHUCTeMa, Ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTb,
aBTOTPOQHBIA U reTepoTpoHBIA TUN NMUTAHUS, OpoXxKeHHE, (POTOCHHTE3, NbIXaHUE, OEIKH, YIJIEBOIbI,

KHUPBI, HYKJICMHOBBIE KUCIIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAaeMble, TOTIUBO.



TexHomorus: MUIICBBIC TMPOAYKTBI, OCHOBBI PAUOHAJIILHOTO I[UTAHUA, MOKOIHUEC CpPCACTBA,
MaTe€pHralibl U3 NCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KUIIACC

OBLIAS U HEOPTAHUYECKASA XUMUSA

Teopeaneche OCHOBBI XMMMHH.

Atom. CocraB aTroMHBIX sep. XHUMHUYECKUH 3yeMeHT. M3ortombl. CTpoeHHE 3IIEKTPOHHBIX
000JI0OYEK aTOMOB, KBAaHTOBBIE YHCIA. DHEPTeTHUYECKHWE YPOBHU M IOJYPOBHH. ATOMHBIE OpOWTAIIH.
Knaccudukaiuss XUMHYECKUX 3JIEMEHTOB (s-, P-, d-, f-amemenTs). PacnpeneneHue 3J€KTPOHOB IO
ATOMHBIM OpOUTANISIM. DJIEKTPOHHbIE KOH(UTYpallMK aTOMOB 3JIEMEHTOB IIEPBOr0—4ETBEPTOrO MEPHUOOB
B OCHOBHOM U  BO30YXIEHHOM  COCTOSIHUM,  D3JEKTPOHHBIE  KOH(QUIypalud  HOHOB.
DIEKTPOOTPULIATEIBHOCTD.

[lepuonnueckuii 3akoH u llepumoamdeckas cucrema xumuueckux snemeHtoB J[.M. Menpaeneena.
CBsi3b NIEPUOJIUYECKOTO 3aKOHAa M [leproauyeckol CUCTEMBbl XMMHUYECKUX SJIEMEHTOB C COBPEMEHHOM
TEOpPHEN CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsSI CBOMCTB XUMHUYECKHX JJEMEHTOB U
00pazyeMbIX UMHU MPOCTHIX U CJIOXKHBIX BEIIECTB IO TPyNIaM M MeprojaM. 3HaAYeHHE TEPUOTUIECKOTO
3akoHa /[.11. Menneneena.

XuMHnueckas CBA3b. BUIbI XMMUYECKOM CBSA3HU: KOBAJICHTHAsA, HOHHAs, METAJINYeCKast. MeXaHU3Mbl
o0pazoBaHus KOBAJIEHTHOM CBSI3H: 0OMEHHBIN
U JOHOPHO-aKLENTOPHBIA. DHEpPrus W AinuHa CBsA3H. [IOJSApHOCTH, HANPaBIEHHOCTh U HACHIILIAEMOCTH
KOBAJICHTHOM CBA3U. KpaTHble cBs13u. BogopoaHas cBsA3b. MexXMOIEKYISIpHBIE B3aUMOACHCTBUS.

BaneHTHOCTh M BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJN C UX
F€OMETPUUECKHUM CTPOEHUEM (Ha IPUMEpE COEAMHEHHUH 3JIEMEHTOB BTOPOTO MEpHO/Ia).

[IpencraBnenue 0 KOMIIJIEKCHBIX COEJINHEHMUSIX. Cocras KOMIIJIEKCHOTO HOHA!
KOMIUIEKCOOOpa3oBaTeNb,  JUTAHIABL.  3Haue€HHWE  KOMIUIEKCHBIX  coefauHeHwit.  [lomsitue o
KOOPJAWHALIMOHHOW XUMUH.

BemectBa MOJEKYISIPHOTO M HEMOJEKYISPHOTO CTPOEHHUSA. THIMBI KPUCTALIUYECKUX PEIMIETOK
(cTpyKTYp) M CBOICTBA BEIIIECTB.

[TonsiTue o nucnepcHbIX cucreMax. VcruHHble pacTBOpbl. [IpeacTraBieHne 0 KOJUTOMIHBIX
pactBopax. CriocoObl BBIpaXKEHUs KOHIIEHTPAILMM PAcTBOPOB: MaccoBas JOJI BEIIeCTBA B PacTBOPE,
MoJiipHasT ~ KOHIEeHTpauus. HacelllleHHble W HEHACHIIIEHHBIE  PAacTBOPbI,  PacTBOPUMOCTb.
Kpucrannoruapartsr.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHWYECKUX BeleCTB. TpUBHANIbHBIC Ha3BaHUS OTICIIBHBIX
IIPEICTaBUTENICH HEOPIraHUYECKUX BEILECTB.



Knaccugpukanuss XMMHYECKHMX peaKkIUid B HEOPraHMYECKOW W OpPraHMYecKOd XUMHH. 3aKOH
COXPAaHEHHs MACChl BEILECTB; 3aKOH COXPAaHEHUS U IPEBPAIICHUs DHEPIUU IIPU XUMUYECKUX PEaKLUAX.
TemnnoBble 3¢ (HEeKTh XUMUYECKUX peakiuil. TepMOoXuMHUYECKHe YpaBHEHHUS.

CKOpOCTh XMMHMYECKOW peakuuu, € 3aBUCHMOCTb OT pPa3IMYHbIX (aKTOpoB. ['OMOreHHbBIe U
rereporeHHsle peakuuu. Karanus u katainsaTopsl.

OOparumble W HeoOpaTUMbIE peakiuu. XHMHYECKOe paBHOBecue. KOHCTaHTa XHMHYECKOTO
paBHOBecHs. PaKTOPHI, BIUSIONIME HA MOJIOKEHUE XUMUUYECKOT0 PABHOBECUS: TEMIIEparypa, JaBjIeHUE U
KOHIIEHTpaIlUH BEUIECTB, y4acTBYIIUX B peakiuu. [Ipunuun Jle [laTensbe.

OnexTponuTnyeckas nuccoruanus. CunbHble W ciadble 3JeKTpoauThl. CTeneHb AUCCOLMAIHH.
Cpena BOIHBIX pPACTBOPOB: KHCIIOTHAs, HEWTpanbHas, mienodHas. Bomopoxssni mokasatens (pH)
pactBopa. ['maponus coneit. Peakiiuu nonHoro ooOMeHa.

OKHUCIUTENIHFHO-BOCCTAHOBUTEIBHEBIE pCaKknuu. Crenenn OKHCJICHUA. OKucInTeIn u
BOCCTAaHOBUTENb.  [Ipomecchl  OKUCIEHHMSI M BOCCTAHOBICHHS. BaXHEWIIHE  OKUCIUTEIH |
BOCCTaHOBUTEIM. METO/1 3JIEKTPOHHOT0 OajaHca. DJIEKTPOJIU3 PaCTBOPOB U PACILUIABOB BEILIECTB.

OKCIIEPUMEHTATbHBIC METOJbl M3YYEHHsI BEIIECTB M WX MPEBPAIICHUMN: PA3JIOKEHUE TEPOKCUIA
BOJIOPOJia B NPUCYTCTBHM KaTalM3aTopa, MOJEIH KPUCTANIMYECKUX PEIIETOK, MPOBEIACHHE peaKiui
MOHHOTO OOMEHa, OMpeeiIeHUE CpeAbl PACTBOPOB C IMOMOIIBIO HMHAMKATOPOB, WU3yYEHUE BIIHSHUS
pa3auyYHbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON PeaKIMU U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

Heopralmqeacaﬂ XUMMUA.

ITonoxenne HemerawioB B Ilepuonnueckoi cucreme xumudeckux snemeHTos .M. Menneneesa u
0COOEHHOCTH CTpOEHHUs UX aToMOB. du3nyeckue CBONCTBA HEMETAIJIOB. AJUIOTPONHUS HEMETAJUIOB (Ha
npuMepe KUciaopoaa, cepsl, pochopa u yriepoaa).

Bomopon. Ilonyuenue, ¢usmdeckne W XHWMHUYECKHE CBOWCTBA: pEaKIMU C MeETaUlaMH H
HEMeTaJllIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. | uapuibl. TOMIMBHEIE SJIEMEHTHI.

["anorensl. Haxoxaenue B mpupojie, cCnocoObl MoaydeHus, (pu3nueckue U XMMHUYECKHE CBOWCTBA.
["anorenoBojopo/bl. BakHeiimue Kuciopojconepamye coelnHeHHs rajoreHoB. JlabopartopHble U
IPOMBINIIIEHHBIE CTIOCOOBI MOIY4YEeHUs raJloreHoB. [IpruMeHeHue rajJoreHoB U X COeIMHEHUH.

Kucnopon, o30H. JlJabopatopHble U TPOMBIIIIEHHBIE CLIOCOOBI OJyueHus! Kuciopoaa. dusnyeckue
Y XMMUYECKHE CBOMCTBA U MPUMEHEHHE KUCIOPO/Ia U 030HA. OKCUJIBI U TIEPOKCH/IBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOObI MONy4eHHs, (U3UYECKHE U XUMHUYECKUE CBOICTBA.
Ceposogopon, cynsdunbl. Oxcup cepri(1V), okcua cepsi(VI). CepHucrtast u cepHast KUCJIOTH U UX COJIH.
OcobeHHOCTH CBOUCTB CepHOM KUCIOTHI. [IpuMeHeHne cepsl U €€ COeTMHEHUH.

A3zor. Haxoxnenue B mpupoje, crocoObl MONydyeHus, (U3NYecKue M XHUMHUYECKHE CBOMCTBA.
Ammuak, HUTpUIbl. OKCHIBI a30Ta. A30THCTasi U a30THAs KUCIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB
a30THOM KUCTOTHI. [[puMeHeHne a30Ta U €ro COeTMHCHHN. A30THBIC YIO0OpEHHUS.

®dochop. Haxoxnenne B mpupoje, CrocoObl MOTydeHUs, PU3NUECKHEe U XMMHYECKHE CBOMCTBA.
®ocounst u pochun. Oxcunsl pochopa, pochopHas kucnora u e€ conu. [Ipumenenue ocdopa u ero
coenuaeHuit. DochopHbie ynoOpeHusl.



Yriepon, HaxOXIeHUE B TpUpOJe. AIIOTpOnHbie Moaudukanuud. OU3NYECKHe U XUMUYECKHE
CBOMCTBa MPOCTBHIX BEMIECTB, oOpa3oBaHHBIX yriaepoaoMm. Oxkcun yriepoma(ll), okcua yriepoma(IV),
yroJIbHasE KUCIOTa U €€ CONMU. AKTUBHPOBAHHBIA Yroib, afcopOrus. Dynnepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne npocThIX BEIIeCTB, 00pPa30BaHHbBIX YTIEPOAOM, U €T0 COSIUHEHUH.

Kpemuuii. Haxoxxnenue B npupoge, criocoObl NoiaydyeHus, Gpu3ndeckrue 1 XUMUYECKUue CBOMCTBA.
Oxcun xpemHusA(IV), xkpemHueBass KHUCIIOTa, CHIIMKaThl. [IpuMeHEHHE KpEeMHUS M €ro COEAUHEHMM.
CrexkJ10, €ro nojay4eHue, BU/Ibl CTEKIIA.

[Tonoxenne wmeramnoB B Ilepuoguueckoil cucremMe XHUMHYECKMX 3JeMeHTOB. OcoOeHHocTH
CTPOEHMs 3JIEKTPOHHBIX O000JOYeK aToMOB MeTauloB. OOmmue Qu3Mueckue CBOWCTBA METaUIOB.
[TpumeneHue MetamioB B ObITY U TexHUKe. CIIJIaBbl METAJJIOB.

DJEKTPOXUMHUECKUN DA HaOpsHKeHHH MeTayuioB. OOmme crmocoObl TOMYYeHUS METauIoB:
TUAPOMETAJUTYprusi, MUPOMETAILTYPrus, dNeKTpometamnyprus. [lonstue o koppo3uu MeTtaioB. CriocoOsl
3alUThl OT KOPPO3HUHU.

O6mas xapakrepuctuka MetauioB [A-rpynnsl [lepuoanyueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB.
Hatpuit u xanuii: nonydenue, Gpusnueckue U XUMHUUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BELIECTB U
UX COCIMHEHHH.

O61as xapakrepuctuka metauioB [IA-rpynns! [lepuoauueckoi CUCTEMBI XUMUUECKUX 3JIEMEHTOB.
MarHnuii 1 KaJablMii: nojy4eHue, pu3nueckue 1 XMMUYeCKHe CBOWCTBA, IPUMEHEHHE TPOCTHIX BEIIECTB U
ux coepuHeHui. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHUI: MOoJIy4YCHHC, (I)I/I3I/ILIGCKI/IG U XUMHUYCCKHUC CBOP’ICTBa, MPUMCHCHUC MTPOCTOI'0 BCIIECCTBA U
€ro COG}II/IHGHI/II\/'I. AM(bOTepHI)IG CBOMCTBaA OKCHIAa W THUAPOKCHIAA aAJTOMHHUA, THUAPOKCOKOMIIICKCEHI
AJIFOMHHUA.

OOmast xapakTepucTuka MeTamuioB noOGouHslx noarpynn (b-rpymm) Ilepumonuueckoil cucrembl
XUMHYECKHX 3JIEMEHTOB.

®uznyeckue 1 XMUMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. Oxcunpl u ruapokcuas xpoma(ll),
xpoma(Ill) u xpoma(VI). Xpomarel M AUXpOMAThl, WX OKHCIUTENbHbIE CBOMCTBa. [lodyueHue wu
IIPUMEHEHNE XPOMa.

duznyeckue U XMMHUYECKHE CBOMCTBA MapraHia M €ro CoequHeHWil. BaxHeilmme coequHeHMs
mapranna(ll), mapranna(IV), mapranna(VI) u mapranua(VII). [lepmanranar kanus, €ro OKUCIUTEIbHBIE
CBOMCTBA.

dusnuecKkue U XMMHUYECKHE CBOMCTBA keje3a U ero coenquHeHuid. OKCHIbI, THAPOKCUIBI U COJU
xenesa(Il) u sxeneza(Ill). [Tonyuenue u npuMeHeHue xese3a U ero CIIIaBOB.

Pu3nuecKkue U XMMUYECKHE CBOMCTBA MeIu U €€ coennHeHui. [lonydeHne u npuMeHeHue Menu 1
€€ COeIMHEHUH.

[{uak: momydeHue, (U3MUECKHE W XHUMHYECKHE CBOMCTBA. AMQOTEpHBIE CBOWCTBA OKCHAA H
TUIPOKCHUIA LIMHKA, TUIPOKCOKOMIUIEKCHI IMHKA. [[puMEHEeHNEe [IUHKA U €r0 COEAUMHEHU .

OKCTIepUMEHTAILHBIE METOJIbI M3YYCHHs BEIIECTB W WX MPEBPAIEHUH: U3yuYeHHE O00pa3ioB
HEMETaJIIOB, TopeHue cepsbl, pocdopa, xene3a, MarHus B KUCIOPOJIe, U3ydeHUe KoUIeKIIuu «MeTasl 1
CIUIaBbl», B3aWMOJCHCTBUE IIEJIOYHBIX M MICJIOYHO3EMENbHBIX METAUIOB C BOAOW (BO3MOXKHO




MCIIOJIb30BaHNE BUJIEOMATEPHAIOB), B3aUMOJICHCTBUE LIMHKA U YKeJle3a C paCTBOPAMHU KHCIIOT U LIEN0YEH,
KAUECTBCHHbIC PEAKIMU Ha HEOPraHWYECKHE AaHHUOHBI, KaTHOH BOAOPOJAa M KAaTUOHBI METAJUIOB,
B3aMMOJICMCTBUE THUIPOKCHUIOB AIIOMHHMS M I[MHKA C pacTBOpaMH KHUCIOT U IIEN0YeH, pelieHue
SKCIIEPUMEHTANIBHBIX 3a/1a4 1Mo TeMaMm «l ajmoreHsn», «Cepa u e€ coeMHEHUs», «A30T U (ochop u ux
COeAMHEHUs», «MeTaslbl TTIaBHBIX MOATPYII», «MeTallibl TOOOYHBIX TOATPYIII.

XuMus U )KU3Hb.

Posib xumun B o0ecriedeHnn YCTOHYMBOTO pa3BUTH dyenoBedyecTBa. [loHATHE O HAYYHBIX METOJaX
IIO3HAaHUS M METOJOJIOTMM HAy4HOro MccienoBaHusa. HaydHbple NPUHLIMIIBI OPraHU3ALAA XMMHYECKOTO
pou3BOJICTBA. [IpOMBINUIEHHBIE CITOCOOBI TIOTYYECHUSI BAXKHEUITNX BEUIECTB (HA MPpUMeEpPE MPOU3BOJICTBA
aMMMaKa, CEpPHOM KHUCIIOTbI, MeTaHoa). IIpoMbllIeHHbIe CITOCOOBI MOJTY4YE€HUS METAUIOB U CIUIABOB.
XUMHUYECKOE 3arpsi3HEHHE OKpY’Kalolleld cpenbl W ero mocieactBus. Ponb XumMum B obecrieueHuu

BHCPFGTHHGCKOﬁ 0€30IaCHOCTH.

XuMus U 310poBbe denoBeka. JlekapcTBeHHble cpescTBa. [IpaBuiia ncnonp30BaHus J€KapCTBEHHbIX
npenapatoB. Pojb XuMUM B pa3BUTUU METULMHBIL.

XuUMUs [UIIHA: OCHOBHBIE KOMIIOHEHTHI, ITUIIEBBIE J00aBKHU. POJb XMMUK B 00€CIIEUEHHH MUIIEBOM
0€30I1aCHOCTH.

Kocmernueckne wu mapgdromepnble cpenctBa. beiroBas xumus. [lpaBuma  Ge3omacHOro
UCIIOJIb30BaHUS MpenapaToB OBITOBOW XMMUU B MIOBCETHEBHOM JKHU3HU.

XuUMHS B CTPOUTETHCTBE: BAXKHEUIIINE CTPOUTENIbHBIE MaTEPHAIIBI (IIEMEHT, OETOH).
XUMUS B CETBCKOM X03sTicTBe. OpraHUYecKrue 1 MHHEPATbHBIE YI0OPCHHUS.

COBpeMeHHI)IG KOHCTPYKOHWOHHBIC MaTCpualibl, KpaCKH, CTCKJIO, KEpaMHKa. MaTepHanm JJIA
OJICKTPOHHKH. HanorexHonorum.

PacuérHbie 3agayn.

Pacuérer: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WM
00bEMY OMHOTO W3 YYacTBYIOIIMX B PEaKIMH BEHIECTB, Macchl (00bEMA, KOJIMYECTBAa BEIIECTBA)
MIPOJIYKTOB PEAKITUH, €CITU OJHO W3 BEUIECTB MMEET MPUMECH, MacChl (00BhEMA, KOJUYECTBA BEIIECTBA)
MPOIYKTa peaxiuu,
€CIIM OJIHO W3 BENIECTB JAaHO B BHUJE pacTBOpa C OMPEACIEHHOW MAacCOBOM JIOJEH pPaCTBOPEHHOIO
BEIIECTBA, MACCOBOM JOJM M MOJISIPHOW KOHIIEHTpPAIlMU BEIIECTBA B PAacTBOpPE, OJU BBIXOJA MPOAYKTA
peaKkInu OT TEOPETHUSCKH BO3ZMOKHOTO.

MexXnpeaMeTHBIE CBA3H.

Peanuzanus MeXIpeIMETHBIX CBsA3el pU U3y4eHUH 0o01Iel n HeopraHuueckoi xumuu B 11 kimacce
OCYIIIECTBIISIETCSl Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX MOHSATHM, Tak W TOHSATHUH,
INPUHSTHIX B OTAEIBHBIX PEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mue ecTecTBeHHO-HAy4YHbIC MOHSTHS: SBJICHHE, HAy4YHBIH (aKT, TUIOTE3a, TEOPHS, 3aKOH,
aHaJ M3, CHHTE3, KiacCH(UKaIUs, MEePUOAUIHOCTh, HAOIIOJCHUE, W3MEPEHUE, SKCIEPUMEHT, MOJEIb,
MO/ICJIMPOBAHUE.



®dusnka: marepus, MUKPOMHUpP, MAKPOMHpP, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, U30TOIBI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, DHEPIreTUICCKUN YPOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSTHUE
BEIIIECTBA, UCANLHBIN ra3, GU3NYECKUE BEIIMYUHBI, CIMHULIBI H3MEPEHUs, CKOPOCTh, YHEPTHUS, Macca.

buonorus: kierka, opraHusM, sKocucrema, o6uocdepa, MeTaboIM3M, MaKpO- U MUKPOIIEMEHTHI,
OeJKu, JXUPbI, YIIEBObl, HYKJIEHHOBBIE KUCIOTHI, ()EPMEHTHI, FTOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK
SHEPrUM B 3KOCHUCTEMAX.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKONAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorus:: XUMHMYecKass IPOMBIIUIEHHOCTb, METAJUIyprus, CTPOUTENIbHbIE MaTepHalbl,
CEIIbCKOXO3SHUCTBEHHOE IIPOU3BOJCTBO, nuIieBas IIPOMBIIIJIEHHOCTD, bapmareBTHUECKAs
IPOMBIIIJICHHOCTh, IPOM3BOJCTBO KOCMETHYECKHUX IpPErnapaTroB, MPOU3BOACTBO KOHCTPYKLMOHHBIX
MaTepUasoB, AIEKTPOHHAS IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOTPAMMEI 110 XMW HA YI'JIYBJIEHHOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHM C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOJA0M B CTPYKTYPC JIMYHOCTHBIX PE3YJILTATOB
OCBOGHHUSI TIpeaMeTa «XHMHS» Ha YpOBHE CpeJHEero oOmiero oOpa3oBaHUS BBIIEICHBI CIEAYIOIINE
COCTABJISIFONIME: OCO3HAHHE OOYYArOUTUMHUCS POCCHUUCKONW TPa¥KTaHCKOW HIEHTUYHOCTH, TOTOBHOCThH K
CaMOpa3BUTHIO, CAMOCTOATEIHHOCTH U CaMOOMpPENETCHHUI0; HAIMYHUE MOTHUBALIMU K OOYUYEHHUIO;
TOTOBHOCTb M CIIOCOOHOCTh OOYYaromMXCsl pyKOBOJCTBOBATHCSI MPHUHITHIMU B OOLIECTBE IPaBUJIaMU U
HOpMaMU TOBEJICHUS; HATUYUE TPABOCO3HAHMSI, SKOJIOTHUECKON KYIbTYphl; CIIOCOOHOCTh CTAaBUTH IENU U
CTPOUTDH KU3HCHHBIC IIJIAHBI.

JIndHOCTHBIE pe3yNbTaThl OCBOEHHUS MpeaMmeTa «XHUMHs» OTpakaloT c(HOPMHUPOBAHHOCTH OIBITA
NO3HABATEJIbHOM M  NPAaKTUYECKOM  JEATEeNbHOCTH  OOYyYaloUMXcs B Ipolecce  peanu3aliu
00pa3oBaTeNbHON AEATENBHOCTH.

JIMuyHOCTHBIE Pe3yJbTaThl OCBOCHMS MpeaMeTa «XHUMHS» OTPaKaloT CHOPMUPOBAHHOCTH OIBITA
NIO3HABATEJIBHOM M NPAaKTUYECKOM  JEATENbHOCTH  OOYyYalolMXcs B HIpoOIecce  peanu3aluu
00pa3oBaTeNbHON AEATENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaKIaHCKOro BOCIUTAHMS

0CO3HaHMSI 0OYUYAIOIIMMHUCS CBOUX KOHCTUTYILIMOHHBIX ITPaB U 00s3aHHOCTEH, YBaXKEHUS K 3aKOHY U
IIPABOIIOPAIKY;

MMPpEACTaBJIICHHUA O CONUAJIBHBIX HOpMAaXx U MpaBujIax MCKINIHOCTHBIX OTHOIIICHUH B KOJITICKTUBEC,

TOTOBHOCTH K COBMECTHOW TBOPYECKOH EATEIILHOCTH IPU CO3JIaHUH YUEOHBIX MIPOEKTOB, PELICHUN
y4eOHBIX U NT03HABAaTEJIbHbIX 3aJ]ay, BHIIOJTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;



CIOCOOHOCTH TOHUMATh U NMPHUHUMATh MOTHBBI, HAMEPEHMS, JIOTHMKY W apryMEHTBl JPYTUX MpU
aHaJIM3€ Pa3IMYHbIX BUJIOB YU€OHOH €S TebHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS

[IEHHOCTHOTO OTHOILLIEHUS K UICTOPHUUECKOMY U HAYYHOMY HAcIEAHI0 OTEYECTBEHHON XUMUU;

YBaXXEHHUS K MPOLIECCY TBOpUECTBAa B OOJACTH TEOPUM M TMPAKTHUUYECKOTO NPHIIOKEHUS XUMUH,
OCO3HAHHSA TOrO, YTO JAaHHBIE HAyYKH €CTh pe3yNbTaT JJIUTENbHbIX HAOMIOACHUNA, KPOMOTIUBBIX

SKCHCPUMCHTAJILHBIX ITOMCKOB, TIOCTOAHHOT'O TPpYyda y‘-IéHBIX U MPAKTUKOB;

HHTCPCCAa W IMO3HABATCIIbHBIX MOTHBOB B IMOJIYYCHHWH W IIOCIICAYIOIICM aHalIn3c HH(bOpMaI_[I/II/I 0
NEPECAOBBIX TOCTHKCHUAX COBpCMeHHOﬁ OTE€YECTBEHHOM XHUMHU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTHU OLCHMUBATh CUTyallHWH, CBA3AHHBIC C XWUMHWYCCKUMH ABJICHHUAMHU, U IIPHUHHUMATb
OCO3HAaHHBIC PCHICHUSA, OPUCHTHPYACH HA MOPAJIbHO-HPABCTBECHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTHU OLICHMBATbH CBOE MOBEAEHUE U IOCTYIKUA CBOMX TOBApHILEH C MO3ULUN HPABCTBEHHBIX
Y IIPABOBBIX HOPM U € YYETOM OCO3HAHUS ITOCJIEICTBUM ITIOCTYIIKOB;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbI:

MOHUMAaHMs LIEHHOCTEH 3/10pOoBOro 1 0e30macHoro odpasa >KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOLIEHUS K COOCTBEHHOMY (PHU3HUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

cOOJIOIeHHsT TIPaBMJI 0€30IMMaCHOTO OOpAIlleHUs C BEIIeCTBAaMHU B OBITY, TTOBCEAHEBHOM KU3HU, B
TPYIOBOH AESITETHbHOCTH;

IMOHUMaHHA LOCHHOCTU MNpaBUJI MHAUBUAYAJIBHOI'O W KOJUJICKTHBHOTO 0e30macHoOro IIOBCJACHUSA B
CUTyaluiIX, YIPOXKAOIIUX 3J0POBBIO U JKU3HU Jno,ueﬁ;

OCO3HAHMSI MOCIIEACTBUIN U HENIPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTr0Isl, HAPKOTUKOB,
KYpEHUs);

5) TPy10BOT0 BOCIIMTAHMS

KOMMYHHUKaTHBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIbCKON J1€ATEIbHOCTH, OOIECTBEHHO
M0JIE3HOM, TBOPUECKOM U IPYTHX BUJAX JESTENbHOCTH;

YCTAaHOBKHU HAa AKTHUBHOC Y4AaCTUC B PCHICHUHN NPAKTHYCCKUX 3aJa4 COI.[I/IHJ'IBHOfI HAITPaBJICHHOCTH (B
paMKax CBOCTO KJlaccCa, IJ_IKOJ'ILI);

HHTCpPCCa K IMPAKTHUYCCKOMY HU3YUYCHHUIO HpO(bCCCI/Iﬁ pa3jinuHoOro poJa, B TOM YHCJIC HA OCHOBC
IMPUMCHCHUA MPEAMETHBIX 3HAHWM 110 XHUMUU,

YBaXX€HUs K TPYAY, JIIOASAM TpyAa U pe3ybTaTaM TPYAO0BOU NEATEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAIbHOM TpaeKTOpUU OOpa3zoBaHMs, Oyyuien
npodeccun M peanusanyu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, HHTEPECOB U TOTPEOHOCTEH 00IIIeCTRa;

6) 3K0JI0rH4ecKOro BOCIIUTAHHUS:

AKOJIOTHUYECKH 11e71eCO00pa3HOr0 OTHOIICHHUS K TPUPOJIE KaK HCTOYHHUKY CYIIECTBOBAHUS KU3HH HA
3emie;

MIOHUMAaHUs TJ100aJIbHOTO XapakKTepa OSKOJOTHYCCKUX Hp06HeM, BIMAHHA OSKOHOMHUYCCKHUX
IIponecCoOB HA COCTOSAHUE HpHpOI[HOfI u COHHaHBHOﬁ CpEAbI;

OCO3HaHHA HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHHA I[OCTI/I}KCHI/Iﬁ XUMHHU 11 PEIICHHSA BOIIPOCOB
PaloOHaJIbHOI'O NPHUPOAOITIOJIb30BAHUAA,

AKTHUBHOTO HENPHATHS IEUCTBUHM, NPUHOCALIUX BpEJ OKpPYXKAlOLEeH IPUPOSHOU Cpeae, yMEHUus
IPOTHO3UPOBATh HEOJArONMPUSATHBIE 3KOJOIMYECKHE IOCIEACTBUS MPEIIPUHUMAEMBIX ACUCTBUI U
IIpe10TBpallaTh UX;

HAJIMYUS Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHHS, YKOJIOTHYECKOH KYIbTYpBI, ONBITA AESITEIbHOCTH
OKOJIOTHYECKOW  HAINpPaBICHHOCTH, yMEHHUS  PYKOBOJICTBOBAaTbCS HMMH B  II03HABaTEIbHOMH,
KOMMYHUKAaTHBHOW ¥ COLMAIbHON MpPAaKTUKE, CIIOCOOHOCTH W YMEHHUS AaKTUBHO IIPOTHUBOCTOSTH
uaeosioruu xemohoouu;

7) HECHHOCTU HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U OOIECTBEHHOM
MPAKTHUKY;

NOHMMAaHUA creU(UKU XUMHUM KaK HayKd, OCO3HaHUs €€ posiu B (OPMUPOBAHUU PALMOHAIBHOTO
HAY4YHOTO MBIIUIEHUS, CO3JaHUHU LIEJIOCTHOIO IMPEJICTaBIEHUs 00 OKpY)KalolleM MHUpE Kak O €JIMHCTBE
IPUPOJBI U YEJIOBEKa, B MO3HAHUHM IPHUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHHH NMpoOJeM COXpaHEHHUS
IIPUPOJHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHHM JUIi COBPEMEHHOW IMBMIM3AlMU: B €€
T'YMaHUCTUYECKOW HAIIPAaBJIEHHOCTH U BaKHOW POJIM B CO3/IaHUU HOBOM 0Oa3bl MaTEepUAIbHOU KYJIbTYpBI, B
peLIeHUH TII00aJIbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPTETHUECKOM,
MUIIEBON U 3KOJOTHYEeCKOW 0€30IacHOCTH, B Pa3BUTUU METUIMHBI, 00E€CIIEYEeHUH YCIOBUN YCHEIIHOTO
TPyZa ¥ SKOJIOTHUYECKH KOM(POPTHOM KU3HU KaXKJ0T0 YJjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB MO3HAHMS, UCTIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOIB30BaTh IMOJydaeMble 3HAHUS I aHajdu3a M OOBSICHEHUS
SIBJICHUW OKPY)KAIOIIET0 MHUpa U MPOUCXOIAIMIMX B HEM HM3MEHEHMI, YMEHHUS JellaTh 00OCHOBAaHHBIC
3aKJTIOYEHUS Ha OCHOBE HAYYHBIX (PAKTOB M MMEIONIUXCS JAHHBIX C IEJBI0 MOJYYCHHS JOCTOBEPHBIX
BBLIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENLHO HCIIOJB30BaTh XWMHYECKHUE 3HAHHSA IJId pCHICHUSA npo6neM B
PCATBHBIX )KU3HCHHBIX CUTYAllHUAX,

HHTCPECCA K IMO3HAHHIO, HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTH,



TOTOBHOCTH M CHOCOOHOCTH K HEMpPEphIBHOMY OOPa30BaHUIO U CaMOOOpPA30BaHMIO, K AKTHUBHOMY
HOJTYYEHHIO HOBBIX 3HAHUH MO XUMHH B COOTBETCTBHH C KH3HEHHBIMH OTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMuHbIX chepax npodecCHOHaTbHON AESITETbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaqMeTHbIe pe3yJIbTaThl OCBOCHHUS MPOTPaMMBbI 10 XMMHU Ha YPOBHE CPEIHETr0o OOIIETo
00pa3zoBaHMs BKIIOYAOT:

3HaYMMble A7 (OPMHPOBAHMS  MHPOBO33PEHUS  OOYHYAIOMIMXCS  MEKIAMCUUIUIMHAPHBIC
(MexnpeaMeTHbIe) OOLIEHayyHble MOHATHS, OTPaXKAIOIIUE LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U
cnenn(rKy METOJIOB MO3HAHMUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHS,
SBJICHHE, MPOLIECC, CUCTEMa, HAy4HbIM (akT, MPUHLUI, TUIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCcleI0BaHKe, HAOI0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpYTHUe);

YHUBEpCaJIbHBIC yueOHbIe JeNCTBUSA (mo3HaBaTesbHbIE, KOMMYHUKAaTHBHBIE,
peryIsSTHBHBIE), O0ecTieunBaromue (GOopMHUpPOBaHUE (QYHKIMOHATBHONH TI'PaMOTHOCTH M COIMAJIBHOMN
KOMIIETEHIIMH 00yJaroIuxcs;

CIIOCOOHOCTh 00y4JaroLmxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUIITIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEpCAJbHblE Y4eOHblE NEWCTBHSA B MO3HABATENbHON M COLMAIbHOU

IIPpAaKTHUKE.

MCTaHpCHMCTHHC PE3YJIbTAThI OTpaXaroT OBJIAJICHUC YHUBCPCAJIbHBIMU y‘{C6HLIMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIIATUBHBIMUA I[CﬁCTBHSIMI/I.

Ilo3naBaTe/bHBbIE YHHBepcaIbHbIE YUeOHbIe 1eHCTBUS
1) 6a3oBble JIOrUYecKHe AeCTBUS:
CaMOCTOSITENILHO (JOPMYITUPOBATH U aKTyaJIHU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OnpeaAcIATh LCIIU ACATCIbHOCTU, 3adaBas IMapaMETpbl U KPUTCPUU UX JOCTUIKCHHA, COOTHOCHTDH
PE3YIbTAaThI ACATCIILHOCTU C ITOCTABJICHHBIMU LICIISIMU

UCIIOJIb30BaTh MPH OCBOCHUHU 3HAHUN MPHEMBI JIOTMYECKOIO MBINUICHUS: BBLICTATh XapaKTepHbIE
NPU3HAKH TIOHSATHIA M yCTAaHABIMBATh WX B3aWMOCBS3b, UCIIONB30BAaTh COOTBETCTBYIOIINE MOHSTHS IS
00BSICHEHUS OTAETBHHBIX (PAKTOB U SBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHH VIS KJIacCU(UKAIIMH BEIIECTB U XUMHUYECKUX PEAKIIN;

YCTAaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,



CTpOI/ITB JIOTUYCCKUC paCCY)KI[eHI/ISI (I/IHI[yKTI/IBHBIC, ,Z[GI[YKTI/IBHLIG, 110 aHaJIOFI/II/I), BBISABIIATH
3aKOHOMEPHOCTH M TIPOTHBOPEYMS B pPAacCMaTPHBACMBIX SBJICHHSX, (OPMYJIHPOBATH BBIBOABI U
3aKJIIOYEHNS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIIONb3YeMble B XMMUU CHUMBOJIMUECKHE (3HAKOBBIE) MOJECIIH,
peoOpa3oBbIBaTh MOJENbHBIE MPEICTaBICHUS — XUMHYECKHH 3HaK (CHMMBOJ) 3JIEMEHTAa, XMMHUYECKas
dbopMmyna, ypaBHEHNE XUMHYECKON PEaKIINN — MPU PEIICHUU YU4EeOHBIX TTO3HABATEIBHBIX U MPAKTUICCKUX
3a/1a4, NPUMEHATh HA3BAaHHbIC MOJEIBHBIC IPEICTABICHUS Ul BBISBICHUS XAPAKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEMIECTB U XUMUYECKUX PEAKIUM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:
BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHMS BEIIECTB M XUMHUYCCKUX PEAKIIHIA;

q)OpMy.]'II/IpOBaTB OcJn U 3aJa4r HUCCIICIOBaHHUA, MCIIOJIB30BaTh IIOCTABJIICHHBIC M CaAMOCTOATCIIBHO
C(l)OpMYJII/IpOBaHHI)IG BOIIPOChI B Ka4Y€CTBC HHCTPYMCHTA IIO3HAHUA W OCHOBBI JJIA (1)OpMI/IpOBaHI/I$I
THUITIOTE3LbI 11O IIPOBEPKE IIPABHUIIbHOCTH BbICKA3bIBACMbIX CY)KHCHHﬁ;

BJIQJIETh  HaBBIKAMU  CaMOCTOSITEIBHOTO  IJIAHHUPOBAHUS U MPOBEIACHHUS  yYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaThL YMEHHUS HaONIOAaTh 3a XOJOM IIpolLiecca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €0 pe3yNbTaT, GOopMyIUPOBaTh 0000IIEHUSI U BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTHU
pe3yJIbTaTOB MCCIIEA0BAaHNUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJIEIIaHHON padoTe;

HpI/IO6p€TaTb OIIBIT yququCKOﬁ HCCIIEIOBATEILCKON U HpOGKTHOﬁ ACATCIIbHOCTU, IIPOABIIATH
CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATCIIBHOMY IMOUMCKY MCTOAOB PCHICHUA MPAKTUYCCKUX 3alady,
MMPUMCHCHUIO PA3JIMYHBIX METOAOB ITO3HAHU .

3) padora ¢ nnpopManmeii:

OpUEHTUPOBATHCSA B PA3NUYHBIX MCTOYHUKAX HHGPOpMAIUU (HAy4yHO-TIONMYIspHAs IUTEparypa
XUMHYECKOTO COJEPKaHMsI, CIIPABOYHbIE TTOCOOUs, pecypchl HTepHeTa), aHAIM3UPOBaTh HH(HOPMAIIHIO
pa3MyYHBIX BHAOB M (OpM TPEACTABICHUS, KPUTUYECKH OIEHUBaTh €€ JIOCTOBEPHOCTH U
HETPOTUBOPEUYNBOCTH;

dbopMyIUpOBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOJBI MPU MOUCKE U 0TOOpe MH(pOpMAIUH,
HEO0OXOIMMOM JIJIsl BEITTOJTHEHUSI YIEOHBIX 3a71a4 ONPEACIIEHHOTO THIIA;

npuoOpeTaTh OMBIT  HCIOJIB30BaHUS  HMH(DOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTMH U
Pa3IIMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (hOpMY MpeacTaBieHus: nHpopManuu (CXeMsl, rpaduky,
Jarpammbl, TaOJIHUIbI, PUCYHKH U IPYTHE);

UCIMOJIb30BaTh HAYYHBIN S3bIK B KaueCTBE CPEACTBA IMpH paboTe C XMMUYECKOH HH(popMmanueit:
OPUMEHSTh MEXNpeAMeTHbIe ((u3nueckrue W MaTeMaTH4ecKHe) 3HAaKM W CHMBOJBL, (OPMYIIBL,

ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJI30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTHU.



KoMMyHuKaTHBHBIC YHHBepcaabHble yueOHbIe JeHCTBHUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYXKTaeMOM TEeMbI B XOJI€ TUAIOTa H/WIIN JUCKYCCHUH,
BBICKA3bIBaTh HJieH, GOPMYIUPOBATH CBOU MPEATIOKEHUS OTHOCUTENILHO BBIITOJIHEHUS MPEII0KEHHON
3a/1a4u;

BBICTYNIaTh  C MIPE3E€HTAlUEell  pe3y/lbTaTOB  IIO3HABAaTEJIbHOM  JAEATEIbHOCTH, IOJYyYEHHBIX
CaMOCTOSTEJIbHO WJIA COBMECTHO CO CBEPCTHUKAMH IPU BBINOJHEHUHM XHWMHUYECKOTO SKCIEPHMEHTA,
NPAaKTUYECKON pabOTHI MO UCCIICAOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB, pealn3alun y4eOHOTo MPOEeKTa,
U (HOpMyJIHPOBATh BHIBOJBI 10 PE3yIbTaTaM MPOBEAEHHBIX UCCIEIOBAaHUI MyTEM COTJIacOBAHUS MO3ULIUN
B X0/1€ 00CYX/IeHUsI 1 0OMEHa MHEHHSIMU.

Pel"yJ’[ﬂTI/IBHLIe YHUBEpPCAJIIbHBIE y‘{eﬁﬂble JedCcTBUA:

CaMOCTOSITEJIbHO IJIaHUPOBATh U OCYILECTBIIATh CBOIO MO3HABATEIBHYIO ACATEIbHOCTD, ONPEAEIss
e€ IenM W 3aJaud, KOHTPOJIMPOBaTH M MO MEpEe HEOOXOAMMOCTH KOPPEKTHPOBATh INpeiaracMblil
QITOPUTM JEHCTBUII TpPU BBINOJHEHUU Y4eOHBIX W HCCIIENOBATeNbCKUX 3ajad, BbIOMpaTh Haumbosee
3 PEeKTHUBHBIN cOCO0 MX pEHIeHHs C YYETOM NOJYYCHHs HOBBIX 3HAHUHM O BEIIECTBAX M XUMHUYECKUX
peakuusix;

OCYHICCTBJIATD CAMOKOHTPOJIb ACATCIIBHOCTU HA OCHOBC CaMOaHAJIM3a 1 CaMOOLCHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3ynbTaThl OCBOEHUS MPOrpaMMbl 10 XMMHUU Ha YriyOJIEHHOM YpOBHE Ha YPOBHE
cpeaHero odiero 00pazoBaHus BKIIOYAIOT crieuduueckue sl yueOHOro npeaMera « XuMus» HaydHble
3HaHUS, YMEHUS U COCOOBI IEHCTBUI 110 OCBOEHHIO, HHTEPIIPETALMN U PeoOpa30BaHUI0 3HAHUH, BU/IbI
ACATCIIBHOCTH 110 IMOJIYYCHHUIO HOBOI'O 3HAHUSA U IIPUMCHCHUIO 3HAaHUH B Pa3INYIHBIX y‘-Ie6HI)IX CUTyauusx,
a TaKkXke B pealbHBIX XHM3HEHHBIX CUTYalUsX, CBA3aHHBIX C XuUMHeH. B mporpamme mno xumuu
MPEAMCETHBIC PE3YJIbTAaThl IPEACTABIICHEI I10 I'OJJaM U3YUCHUS.

10 KVIACC
ITpenmMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(OpPMUPOBAHHOCTH MPEACTABICHUN: O MeCTe M 3HAUYEHUU OPraHu4eCKOW XUMHUU B CHCTEME
€CTECTBEHHbIX HayK U €€ poju B OOECHeYeHHWH YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA B PEIICHUU
po0JieM SKOJOTHYECKOH, YHEPTEeTHUECKON U MUIIEBON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, CO3aHUH
HOBBIX  MAaTe€pHaJOB,  HOBBIX  HMCTOYHHKOB  SHEPruM, B  OOECIEYEHHH  PalOHAIbHOIO
MPUPOIOTIONB30BaHUS, B (DOPMUPOBAHUU MUPOBO33PEHHUST U OOMIEH KYJIbTYphl YelOBEKa, a TaKke
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0pPOBBIO U MIPUPOIHOM CpEIe;



BJIQJICHUE CHCTEMON XMMHYECKMX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralOLINE MOHATHS —
XMUMHYECKUH 2JIEMEHT, aToM, SIPO M JJICKTPOHHAs 000JOYKa aroma, s-, P-, 0-aTOMHBIE OpOHTAIH,
OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aToMa, TMOpHUIM3alMs aTOMHBIX OpOHTajiel, MOH, MOJIEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTECIEHb OKHMCIEHHUS, XMMHYECKas CBA3b, MOJIb, MOJIApHas
Macca, MOJSIPHBIA 00BEM, YIIepoIHBIA CKeleT, (YHKIMOHAJIbHAs TPYIIa, PAgUKal, CTPYKTYPHBIC
(dopmynbl (pa3BEPHYTHIE, COKpALIEHHbIE, CKEJIETHBIC), M30MEpUs CTPYKTypHass U IPOCTPAHCTBEHHAs
(reomeTpHuuecKasi, ONTHYECKAs), U30MEPDI, TOMOJOTUYECKUI Psijl, TOMOJIOTH, YIJIEBOJOPOAIbI, KHUCIOPO/I-
U a30TCOACpIKAILME OpraHUYeCKHEe COCNMHEHHsA, MOHOMEp, IIOJIMMEp, CTIPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMSI; TEOPHUH, 3aKOHBI (nepuoanueckuil 3akoH Jl. 1. MenneneeBa, Teopus
CTpOEHMs OpraHuyeckux BemecTB A. M. byriepoBa, 3akOH COXpaHEHHS MacChbl BEIIECTB, 3aKOH
COXPaHEHHUs U IMPEBPALICHUS SHEPTUHU MPU XMMHUECKUX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
A3BIK XUMHUHU, MUPOBO33PEHUECKHE 3HAHMS, JISKAIUE B OCHOBE TOHUMaHMs IIPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKHX SIBJICHUM; MPEACTABICHUS O MEXaHM3MaX XHMUYECKUX DPEAKLUHH, TEPMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHMs, O B3aMMHOM BIIMSIHMM aTOMOB M IpyNIl aTOMOB B
MoJieKyIax (MHIYKTHBHBIM M Me3oMepHblid 3¢ddektor, opuentantsl | u Il poma); dakromormueckue
CBEJICHUS O CBOMCTBAxX, COCTaBe, MOJIyUeHHH U 0€30IaCHOM HCIOJIb30BAHUYU BAKHEHIIMX OPraHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOM AEATEIbHOCTU YEJIOBEKa, OOUIMX HAyYHbIX NMPUHIHUIAX XUMHYECKOIO
IIPOM3BOJICTBA (Ha IPUMEPE IPOU3BOICTBA METAHOJIA, IEPepabOTKU HEPTH);

Cq)OpMI/IpOBaHHOCTb YMeHHﬁZ BBIABJEATL XaPAaKTCPHBIC IIPHU3HAKH HOHHTHﬁ, YCTaHABJIMBATb UX
B3aUMOCBA3b, UCIIOJIB30BATH COOTBCTCTBYIOIIMEC IMOHATHUA IPH OIIMCAHHWU COCTaBa, CTPOCHUA U CBOIMCTB
OpPraHu4YCCKux COCHHHGHHﬁ;

c(hOpMUPOBAHHOCTh YMEHUH:

UCIIOJIb30BaTh XMMMUYECKYI0 CHMBOJIMKY JJIi COCTaBJI€HUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHUYECKUX BEIIECTB;

COCTaBJIATh YPABHCHHUA XUMHYCCKUX peaKI_lI/Iﬁ U PACKPBIBATH HUX CYHNIHOCTb: OKHUCIUTCIIBHO-
BOCCTaAaHOBHUTCIIbHBIX peaKuHﬁ MOCPEACTBOM COCTABJICHUA JBJICKTPOHHOTI'O 0ajmaHca »HTHX peaKHHﬁ,
peaKHI/Iﬁ HOHHOT'0 OOMeHa HYTGM COCTaBJICHUSA UX ITIOJIHBIX U COKpaH_IéHHBIX HOHHBIX ypaBHeHHﬁ;

M3TrOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJIs WUIIOCTPALMU UX XUMUYECKOIO U
MIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh ~ YMEHUH: YCTAaHABIMBATh IPHHAUICKHOCTh H3YUYEHHBIX  OPraHMYECKHX
BEIIECTB 10 HMX COCTaBy M CTPOEHHIO K ONpENeNEHHOMY KIAcCy/TpyIIle COEIMHEHWH, JaBaTh UM
Ha3BaHUA 1o cucremarndeckoil HomeHknarype (IUPAC) wu nmpuBOAMTH TpUBUAIbHBIE HA3BaHUS IS
OTIIENbHBIX TPEJCTABUTENEH OpPraHUYECKUX BEIIeCTB (ITWJIEH, aleTUJeH, TOIyoJ, TJIULEPUH,
STHJICHIJIMKOJb, (eHoN, (opManbaerus, aueTalbIerui, aleTOH, MypaBbUHas KHUCIJIOTA, YKCyCHas
KHCJIOTa, CTEapUHOBAs, OJIEMHOBAs, MaJIbMUTUHOBASI KUCJIOTHI, TJIMIMH, ajJaHUH, MalbTo3a, (PYKTO3a,
AQHWJIMH, TUBUHWUII, U30TPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

C(I)OpMI/IpOBaHHOCTB YMCHHUA ONIPCACIATL BUJ XHUMHUYECKON CBS3U B OpraHU4Y€CKUuX COCIAUHCHUIAX
(KOBaJ'IeHTHaSI 1 MOHHAas CBA3b, G- U T-CBA3b, BOAOPOJHAA CBH3B);

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSThH MOJIOKEHUS TEOPUU CTPOCHHSI OPTaHUYECKUX BEIIECTB A.
M. bytiepoBa a1 00bsICHEHNS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPH30BaTh COCTaB, CTPOCHHUE, (U3HMYECKHE M XUMUUYECKHE
CBOMCTBAa THUIMYHBIX MPEACTABUTEICH pa3JIMUHBIX KJIAaCCOB OPraHMYECKUX BEIIECTB: aJKAHOB,
[IUKJIOATIKAHOB, aJIKCHOB, aJIKaIUEHOB, AIKNHOB, aDOMATHYECKUX YIIIE€BOJAOPOIOB, CIUPTOB, albJACTH/IOB,



KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXHBIX 3(HUPOB, KUPOB, HUTPOCOCAUHEHUH M aMHHOB,
aMHHOKUCIIOT, OENKOB, YrieBOJOB (MOHO-, JAM- U IOJHMCAXapHUJIOB), WILIFOCTPUPOBATH I'€HETUYECKYIO
CBA3b MEXJY HUMHU YPAaBHCHMSIMHU COOTBETCTBYIOIIMX XHMMHMYECKUX PEAKUHM C MCIOJb30BAaHUEM

CTPYKTYPHBIX (HOPMYII;

c(OpMUPOBAHHOCTh YMEHHS MOATBEPKIATh HAa KOHKPETHBIX IMPUMEpPax XapakTep 3aBUCHUMOCTHU
PEaKIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COSAMHEHUN OT KPATHOCTH M THIIA KOBAJICHTHOW CBS3H (G- U
T-CBSI31), B3AUMHOTO BIIUSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMCHHS XapaKTepU30BaTh HCTOYHUKU YIJIICBOAOPOIAHOTO ChIpbs (HEPTBH,
OPUPOJHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKM W MPAKTUYECKOE MPUMEHEHUE MPOIYKTOB
nepepadoTKy;

c(hOpMUPOBAHHOCTD BJIAJICHUS] CUCTEMOM 3HAHWW O ECTECTBEHHO-HAYYHBIX METOJAaX IMO3HAHUS —
HAOMIO/ICHUN, WM3MEPEHUHU, MOJCIUPOBAHHUM, SKCIEPUMEHTE (pealbHOM W MBICICHHOM) U YMEHUs
MIPUMEHSTh 3T 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHUSl IPHUMEHATH OCHOBHBIE ONEPALUU MBICIUTENBHON NEATENbHOCTH —
aHaJlM3 M CHUHTE3, CpaBHEHHE, O00OOILEHHE, CHCTEMAaTU3aLMIO, BBISBICHUE NPUUYUHHO-CIIEICTBEHHBIX
CBs3€H — JUUI U3Y4YEHUS CBOMCTB BEIIECTB U XUMUYECKHUX PEaKLIUM;

C(l)OpMPIpOBaHHOCTI) yMeHI/If/'II BBISBIATh B3aHMMOCBSA3b XHMHYCCKHX 3HAHUM C IOHITUSIMH H
MNpEACTaBICHUAMU JAPYIruX CCTCCTBCHHO-HAYUHBIX IPCAMCTOB JIA 0oyiee OCO3HAHHOIO ITOHHMMAaHUSA
CYIITHOCTU MAaTCpUaIbHOro C¢IUHCTBA MHpPA, UCIIOJIb30BATh CUCTCMHBIC 3HAHUA I10 OpFaHI/I‘{eCKOfI XUMHUHU
JJIsA OOBSICHEHHS U MMPOTHO3UPOBAHUA HBHGHHﬁ, HMCIOIIUX €CTCCTBCHHO-HAYUYHYIO IIPUPOIY,

c(OpPMUPOBAHHOCTh YMEHUI: IPOBOJUTh PACUYETHI MO XMMHMUYECKUM (OpMysiaM U ypaBHEHHSIM
XMMHUYECKHX PEAaKIMH € HCHOJIb30BaHHMEM (U3NYECKUX BEIMYMH (Macca, 0OBEM Ta30B, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIOUIMX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: pacd€Tbl MO HaXO0XKJIECHUIO
XUMHUYECKON (POpMyJIBI BEIIECTBA O U3BECTHBIM MAaCCOBBIM JIOJISIM XMMHUYECKHX 3JE€MEHTOB, MPOAYKTaM
CrOpaHusl, IIIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUMW: TPOTHO3UPOBATh, AHAJU3MPOBATH U OLEHHUBATh C TMO3UIIMNA
9KOJIOTHYECKON 0e30MacHOCTH TMOCIEICTBUS OBITOBOM M TPOM3BOJCTBEHHOW NEATENHHOCTH YeIOBEKa,
CBSI3aHHOM C TMepepabOTKOM BEIIECTB, MCIIOIH30BATh MOJYyUYEHHBIE 3HAHUSA ISl TPUHITHS TPAMOTHBIX
peleHuit mpoosieM B CUTYaIUsIX, CBA3aHHBIX C XUMHEIH;

c(OPMHPOBAHHOCTh YMEHHMH: CaMOCTOSATENBHO IUIAHUPOBAaTh W INPOBOAMTH XHUMHYECKUH
SKCIIEPUMEHT (MOJlyYeHUEe M H3yYeHUE CBOWCTB OPraHMYECKHUX BEIIECTB, KAaYECTBEHHbIE pPEaKINU
YIJIEBOJOPOAOB PA3INYHBIX KJIACCOB M KHCIOPOJCOAEP)KAIUX OPraHMYECKUX BEUIECTB, PELICHHUE
SKCIIEPUMEHTAJIBHBIX 3a/lad 110 Paclo3HABAaHUIO OPTraHWYECKUX BEIIECTB) C COOJIIOJIEHUEM IpaBUIl
0e30macHOro oOpalleHusi C BellecTBaMU M JabOpaTOpPHBIM 000pynOBaHHEM, (GOPMYIHUPOBAThH IEIb
UCCIICIOBaHM, MIPE/ICTaBIISTh B pa3nu4HO dbopme pe3yabTaThl JKCIIEPUMEHTA,
AHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUH:
coOMOIaTh TMpaBWJIa ASKOJOTHYECKH IIeJIecCO00pa3HOro TIOBEICHUS B OBITY W TPYIOBOM

JEATEIIbHOCTH B LIEJISIX COXPAHEHHS CBOETO 3/I0POBbs, OKPYKAOUIEN TPUPOAHON CPEABI U TOCTHKEHUS €€
YCTONYUBOTO Pa3BUTHS;



OCO3HaBaTb OIIACHOCTh TOKCHYCCKOI'O ,HefICTBHH Ha JKUBBIC OpPraHU3MbIL OHpCIIeJIéHHLIX
OpTraHU4YC€CKUX BEIICCTB, IOHMMAaA CMBICII ITOKA3aTECIIA HI[K,

aHaAJIM3UPOBATh 11€J€CO00Pa3HOCTh IPUMEHEHHS OPIraHUYECKUX BEIECTB B MPOMBIIIIEHHOCTH U B
OBITY C TOUKU 3pEHUSI COOTHOLIEHUS PUCK-I10JIb3a;

c(OpPMHPOBAHHOCTh YMEHHUI: OCYIIECTBIATH IIeJICHANPABICHHBIN OMCK XUMUYECKON HHPOpMALIUU
B pa3IMYHBbIX MCTOYHUKAX (HayuHas W yueOHO-HaydyHas JUTepaTypa, CpeACTBa MAacCOBOM MH(pOpMAIIHH,
WuTtepHer u npyrue), KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYIO0 HH(OpMAIHIo, nepepadaThiBaTh €€
U UCTOJIb30BaTh B COOTBETCTBUHU C NIOCTABICHHON y4eOHOM 3aauei.

11 KUIIACC

Hpe,[[MeTHBIe pPEe3yIbTaThl OCBOCHUA KypCa «0611_[351 U HCOPraHNYCCKasa XUMUA» OTPaAXKAIOT!

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTEPHAILHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTSIX H
MO3HABAEMOCTH SIBJICHHUI MPUPOIBI, O MECTE U 3HAUEHUU XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ poln
B 00€CIEYEHUH YCTOWYMBOIO DPA3BUTHUS, B PELICHUU MPOOJEM HKOJIOIMUECKOM, IHEPreTHUYECKOll U
numieBol 0e30MacHOCTH, B PAa3BUTUU METUIIMHBI, CO3JaHMH HOBBIX MaTEpPHalOB, HOBBIX HCTOYHUKOB
SHEPruu, B 00ECIEYEHUH PAlMOHAJIBLHOTO MPUPOIOIOIb30BaHUs, B (OPMUPOBAHUN MHUPOBO33PEHUS U
o0Im1eil KynbTyphl YeNIOBEKa, a TaKKe IKOJIOTMUECKd 0OOCHOBAaHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO U
MIPUPOJHOM Cpelie;

BIIQJICHUE CUCTEMOM XMMHUUYECKHX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOTMOJIATAIONINE TOHSATHSI —
XMMHYECKHH 3JIEMEHT, aTOM, SAPO aToMa, M30TOIbI, DJICKTPOHHAs 000JI0uKa aTtoma, s-, P-, O-aToMHBIE
opOuTaIM, OCHOBHOE W BO30YXIEHHOE COCTOSIHHSI aToMa, THOpHAM3AIUs aTOMHBIX OpOWTasei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPHUIIATENIbHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas CBA3b
(koBasieHTHAas, MOHHAS, METANTNYECKAs, BOJOPOIHAS ), KPUCTALTUYECKAs PEIIETKA, XUMUYECKast peaKIus,
pacTBOp, BJEKTPOJIUTHI, HEIIEKTPOJIUTHI, 3JIEKTPOJUTUYECKAS] JAMCCOLMALNS, CTENEeHb AMCCOLUALINM,
BOJIOPOJHBIN TOKa3aTeilb, OKHUCIUTENb, BOCCTAHOBHUTENb, TEIUIOBOM A(P(GEKT XUMHUYECKOW peakluu,
CKOPOCTb ~ XMMHYECKOM peaklUuHu, XHMHUYECKOE€ paBHOBECHE; TEOpPUM U  3aKOHBI  (Teopus
3JIEKTPOJIUTUYECKON AUCCOIMALINY, neproandeckuid 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHSI MacChl
BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPALIECHUS SHEPTHHU MPU XUMHUUYECKUX PEaKLMIX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJHYECKHUN S3BIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHMUS, JIEKAITUE B OCHOBE TOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XUMUYECKUX
SIBJICHHUI; COBPEMEHHBIC TMPEJCTABICHUS O CTPOSHUU BEIECTBA HA aTOMHOM, MOHHO-MOJICKYJSIPHOM H
HAJMOJIEKYJISIPHOM YPOBHSX; MPEACTABICHUS O MEXaHU3MaX XUMHUECKUX PEAKINil, TepMOAMHAMUYECKHUX
U KHHETHYECKHUX 3aKOHOMEPHOCTSAX HX TMPOTEKaHWsS, O XWMHUYECKOM pPaBHOBECHUM, pPACTBOpax U
JTUCTIEPCHBIX cHCTeMax; (DaKTOJOTHYECKHE CBEACHHsI O CBOMCTBAaX, COCTaBe, MOJYyUYEHUU U OE30MacHOM
WCIIOJIb30BAHUN BAKHEUIIINX HEOPTaHMYECKUX BEMIECTB B OBITY M TMPAKTHYECKON JIESITEIBHOCTH
YeN0BeKa, OOINUX HAYYHBIX MPUHITUIIAX XUMUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh yYMEHUM: BBISBIATh XapaKTEpHbIE NPU3HAKK MOHATHUMN, yCTaHABIMBATh MX
B3aUMOCBA3b, UCITIOJIB30BATh COOTBCTCTBYIOIINC MMOHATUA IPHU OMMMCAHUN HCOPraHMYCCKUX BCUICCTB U HUX
MIPEBPAILICHUH;



c(OpPMUPOBAHHOCTh YMEHUS UCIOJIB30BaTh XUMHUYECKYI0 CHMBOJHUKY JIJIsi COCTaBICHHS (OpMYI
BCIIECTB W YPaBHCHMM XUMHUYECKHUX peakiui, cucremarnueckyro HomeHkimarypy (IUPAC) wu
TPUBUAJIbHBIE HA3BaHUS OTJICIbHBIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUS ONPEICNATh BAJCHTHOCTh M CTENEHb OKHCICHHUS XUMHYECKHX
JJIEMEHTOB B COEIMHEHMSAX, BHJ XMMHUYECKOM CBsA3M (KOBQJIEHTHAs, HWOHHAs, MeETaJJIMuyecKas,
BOJIOPOJIHAs ), TUIl KPUCTAIUNINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BH/Ia XHMHUECKOH CBSI3U
U TUMA KPUCTALINYECKON PEmIETKH, OOMEHHBIA W JOHOPHO-aKIENTOPHBIM MEXaHWU3Mbl 0Opa30BaHUS
KOBAJICHTHOM CBS3HU;

c(hOpMHUPOBAHHOCTh YMEHMI: KJIacCU(ULIMPOBATh: HEOPraHWYecKHe BellecTBa IO MX COCTaBy,
XUMHUYECKHE PEAaKIMU 10 Pa3IU4HbIM [IPU3HAKaM (YHCIY U COCTaBY pEarupyrollux BELIECTB, TEIIOBOMY
3¢ dexTy peakuuu, U3MEHEHHUIO CTETICHEN OKHCIECHUS 3JIEMEHTOB, 0OpaTUMOCTH, YYaCTHIO KaTallu3aTropa
U JIPYTHE); CAMOCTOSTENIFHO BEIOMPATh OCHOBAHUS M KPUTEPUU IJIS KIacCU(UKAIINH H3y9aeMbIX BEIIECTB
U XUMUYECKUX PEAKIUM;

c(OPMHPOBAHHOCTh YMEHUS PacKpbIBaTh CMBbICH INepuoauyeckoro 3akona JI. M. Menaeneea u
JIEMOHCTPHPOBATD €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIHHYIO M IPOTHOCTHYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUH: XapakTepU30BaTh JJICKTPOHHOE CTPOEHHWE AaTOMOB M HOHOB
XUMHYECKHX JJIEMEHTOB MepBoro—uerBéproro nepuonoB Ilepuoanueckoit cuctemsl .M. Menzaeneesa,
UCTIONIB3YSl TIOHSATHUS «OHEPIeTHUYCCKUE YPOBHU», «IHEPreTHUYCCKHE IMOAYPOBHHY», «S-, P-, O-aTOMHbBIE
opouTanm, «OCHOBHOE u BO30YKAEHHOE SHEPIreTHYECKUE COCTOSIHUS aTomay;
OOBSCHITH 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XHUMHUYECKHUX DJIEMEHTOB W WX COCAMHEHHH 110
nepuoaaMm u rpynnam Ilepuoguueckoit cucremsl [[. . MeHneneeBa, BaJleHTHbIE BO3MOKHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOEHUS UX 3JIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHIl: XapakTepu3oBaTh (OMHCHIBATh) OOIIME XHUMHUYECKHE CBOWCTBA
BEIIECTB  PA3MYHBIX  KJIACCOB, MOATBEPKATh CYIIIECTBOBAHUE  TI'€HETUYECKOM  CBSI3M  MEXIY
HEOPraHWYECKUMH BEIIECTBAMU C IIOMOLIBIO YPAaBHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINA;

c(OpPMHPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIIHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN
IOCPEJCTBOM COCTaBICHMs DJIEKTPOHHOrO OajlaHCa ATUX PEAKLMM; peakuuil MOHHOro OoOMEHa IyTEM
COCTAaBJIEHUSI HX TOJHBIX W COKPAUIEHHBIX MOHHBIX YpPAaBHEHUH; peakiuil TUIPONIN3a; peakiuii
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHHUS);

c(OpMUPOBAHHOCTh YMEHUS OOBSACHATH 3aKOHOMEPHOCTH MNPOTEKAHUS XUMHUYECKHX pPEaKIHi ¢
Y4ETOM HMX DHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTEp U3MEHEHHUS CKOPOCTH XUMHUYECKOM peakluu B
3aBUCHUMOCTH OT Pa3IUYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEUICHHS XMMHUYECKOTO PAaBHOBECHUS IO
BIMSHUEM BHEIIHUX Bo3JelcTBul (mpuHuun Jle latense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUUYECKHE pEaKIUU, JIeKAIIUe B OCHOBE
MPOMBINIICHHOTO TOJYYeHUS CEPHOM KHUCIOTHI, aMMHaKa, OOIue HAy4YHBIE MPUHIIUIB XUMUYECKHX
MIPOU3BOJICTB; IEIECO00PA3ZHOCTh MPUMEHEHNS HEOPTAaHUYECKUX BEIIECTB B MIPOMBIIIUICHHOCTH U B OBITY
C TOYKHU 3PEHUSI COOTHOLIEHUS PUCK-TI0JIb3A;

c(OpMUPOBAHHOCTH BIAJICHUSI CUCTEMOM 3HAaHWW O METOAAaX HAyYHOTO T[IO3HAHUS SIBICHUN
IpUpOIbl — HaONIO/IEHUE, W3MEpEHUE, MOJEIUPOBAHUE, HKCIEPUMEHT (pealbHbIH U MBICICHHBIN),
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX, YMEHHS MPUMEHSTh 3TU 3HAHUS MPU SKCIEPUMEHTAIbHOM



HCCICAJOBAaHUU BCIICCTB W OJIA OOBSICHEHHSI XHMHYECKHX SIBJIGHPII;'I, uMeromux MECTO B HpPHUPOAC,
HpaKTI/I‘IeCKOﬁ JCATCIIBHOCTH YCJIOBEKA U B HOBCC,Z[HCBHOﬁ JKU3HH,

C(i)OpMI/IpOBaHHOCTB YMCHUS BBISBIIAATE B3aMMOCBA3b XHUMHUYCCKUX 3HAaHUM C TOHATUSIMH U
MNpEaACTaBJICHUAMU JPYIrux CCTCCTBCHHO-HAYUYHBIX IIPCAMCTOB JJIA 0oJjiee OCO3HAHHOTO ITOHUMAHUS
MAaTCPUAJIBHOI'O CAMHCTBA MHPA,

c(OpMUPOBAHHOCTh YMEHHsI MIPOBOJIUTh PACcU€Thl: C MCIOJIb30BAaHUEM MOHITHIA «MaccoBasi HOJs
BEIIIECTBA B PACTBOPE» U «MOJISIPHAST KOHIIEHTPAIHS»; MACChI BEIIECTBA WM 00bEMa ra3a Mo U3BECTHOMY
KOJIMYECTBY BEILIECTBAa, Macce WM 00BEMY OIHOTO M3 y4YacTBYIOIIMX B PEAKLUU BEIIECTB; TEIJIOBOIO
apdexTa peaknuy; 3HAUYEHUS BOIAOPOAHOTO IOKA3aTesl PacTBOPOB KHUCIOT M IIENOYEH C H3BECTHOM
CTEMEHbIO TUCCOLMAIMU; Macchl (00bEMa, KOJMMYECTBA BEIIECTBA) MPOJYKTa PEAKIUHU, €CIU OJHO W3
MCXOJHBIX BELIECTB JJAHO B BUJE PACTBOpPA C ONPEIEIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BEILIECTBA
WM JAaHO B M30BITKE (MMEET MPUMECH); I0JIM BBIXO/a MPOAYKTA PEaKuu; 00BEMHBIX OTHOILICHUH ra30B;

c(OPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUIAHUPOBAaTh M  IMPOBOJIUTH XUMUYECKUUN
9KCIIEPUMEHT (IIPOBEIECHUE peaklMuii HOHHOIO OOMEHa, MOJTBEPXKIECHUE KadeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEUIECTB, OIPEAEICHUE CpPEeabl PacTBOPOB BELIECTB C IOMOILBIO HHAUKATOPOB,
U3Y4YCHHUE BIUSHUS PA3NUYHBIX  (PAKTOPOB HA CKOPOCTh XMUMHUYECKOH peakIHH, pelIeHue
OKCIEPUMEHTANBHBIX 3amad 1o TemMaM «Metammey U «Hemeramnsr») ¢ coOnmoaeHHEM TpPaBUI
0e3omacHOro oOpalleHusi ¢ BellecTBaMH U J1abOpaTOpHBIM 00OpyaoBaHHEeM, (hopMyIHpOBaThH IEb
UCCIICIOBAaHMS, TPEJACTABIATh B pa3IMYHON (opMe pe3ylnbTaThl SKCIEPUMEHTa, AHAIM3HPOBATH H
OLICHUBATh UX JOCTOBEPHOCT;

c(OpMUPOBAHHOCTh YMEHHUH: COOMIOATh TMpaBWIa TMOJIB30BAHHUS XUMHYECKOH TOCYAOH U
1abopaTOpHBIM 000PY/IOBaHUEM, OOpAIlEHUS C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSAMH IO
BBITIOJTHEHHUIO TAOOPATOPHBIX XMMHUECKUX OMBITOB, SKOJOTHYECKH IEeCO00Pa3HOr0 MOBEACHUS B OBITY
U TPYJOBOM JEATEIBHOCTH B LEJAX COXPAHEHMS CBOErO 3/10POBbs, OKPYKAIOLIEH MPUPOJHON Cpelbl U
JTOCTHXKEHHUSI €€ YCTOMYMBOTO DPAa3BUTHS, OCO3HABATH OMACHOCTh TOKCHYECKOTO JEWUCTBUS Ha IKUBBIC
OpPraHU3MBbl ONPEAETEHHBIX HEOPTAHMYECKUX BEIIECTB, TIOHUMasi cMbIc nokazarens [1J1K;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIATH II€JICHANIPABIECHHBIN TOMCK XUMUUYECKOW MHPOPMAIIUH
B pa3IMYHBbIX MCTOYHUKAX (HayuHas W yueOHO-HaydyHas JUTepaTypa, CpeACTBa MacCOBOW MH(OpPMAIIHH,
HNutepHer u npyrue), KpUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HHGOpMAINio, TepepadaThiBaTh €€ U
UCIIONIb30BaTh B COOTBETCTBUU C MMOCTABIEHHON y4eOHOM 3a1a4eii.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJJACC
Ne HanmenoBanue pa3iesnoB 1 TEM IpOrpamMMsl KomnuecTBo vacoB
/n Bcero  KoHTposbHBIE [IpakTrueckue
paboThI paboThI
Pa3nes 1. Teopernueckue 0OCHOBBI OPraHM4YeCKOH XUMHUH
1.1 TIpenmer opranuveckoit xumuu. Teopus CTpoeHuUs 8
OopraHnyeckux coequuennit A. M. byrieposa
Hroro 1o pasneny 8
Paspnen 2. Yriesoaopoanbt
2.1 TlpenenpHBIC YTIEBOAOPOABI — ATKAHBI, ITUKIOATKAHBI 5
2.2 HenpenenbHbIC yTII€BOIOPOIBI: ATKEHBI, IKAINCHBI, A TKUHBI 14 1
2.3 ApomaTudeckue yrieBoaopoabl (apeHbl) 8

2.4 TlpupoaHble HCTOYHUKH YTIJIEBOJIOPOIOB U MX MepepadboTka 4



No HaunmenoBanue pa3zienoB U TeM NporpaMMbl
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2.5 TanmoreHnpou3BOJHBIE YTIEBOAOPOIOB

Hroro no pazneny

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coenHeHust
3.1 Cnuprtsl. DeHon

3.2 KapOoHuibHBIE COCIMHEHUS: allbJCTHIbI U KeToHbl. KapOoHoBBIE

kucioThl. CoxHbie 3upbl. JKupbl
3.3  Vruesonsl
Nroro no pazaeny
Pa3znen 4. A3oTconepxkamue opraHndecKkue coe{uHeHust
4,1 AmuHbl. AMUHOKHCIOTEL benku
Htoro no pazneny
Pa3znea S. BeicokoMoieKyJIsipHbIe COeIMHEHUS
5.1 BBICOKOMOJIEKYISIPHBIE COSAMHECHHUS
Htoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMMbl
n/n

Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUM

1.1 Crpoenune atoma. [lepuoamnueckuii 3akon u [lepuoanueckas
cucteMa xuMudeckux sneMenToB J[. 1. MennaeneeBa

1.2 Crpoenue BemecTBa. MHOrooOpasue BemecTB
1.3 Xwumnyeckue peakuuu

Hroro no pazneny

Pa3nen 2. Heoprannueckasi Xumust

2.1 Hewmeramtsl

2.2 Meramibt

Uroro no pazgeny

Pazgea 3. Xumus u :Ku3Hb

3.1 Meroapl MO3HAHKUS B XUMHH. XHMHS U KH3Hb
Uroro no pazgeny

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

Bcero

35

11

41

12
12

102

Bcero

11
19
39

31

23
54

102

KonnuecTtBO yacoB

KonTtposnbhbie

paboThI
1

[IpakTHyeckue

paboTsl

KonnuectBo yacos

KoHnTtposnbnsie
paboTHI

[IpakTruecku
paboThI



YYEBHO-METOAMYECKOE OBECITEYUEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIBI JIJIS1 YYHEHUKA

Xumus, 10 xnace. Yraoyonernsiit ypoBens/ ['abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
Axuunonepnoe obmectBo «M3narensctBo «llpocBemenne»,2023 r

Xumus, 11 xnace. Yroy6nennsiit ypoBens/ ['abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocemenue»,2023r.

METOANYECKUE MATEPUAJIBI 1JI1 YUUTEJIA

Xumusi(yrayOneHHbIH ypoBeHb).Peannzanus 00pazoBaHus: METOAMYECKOE TIOCOOUE [T yUUTENs /
Kasepuna A. A., [Tnuyruna I'.B.; nox pexa.I'. B. [lnuyrunoii. M. : ®I'BHY «MHcturyT crparerun
pa3Butus oopazoBanust PAO», 2022 81 c.:u.

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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