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HOACHUTEJIBHAS 3AITUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON NPOrpaMMBbI  CpEIHEro oO0Iero o0pa3oBaHUsS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peaIn3yIonMx OCHOBHbIE 00pa30BaTENIbHbIEC TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKECHHM
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/I0OB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpateruy 00y4eHus, BOCOIUTAaHUS M Pa3BUTHUSL OOyUYaIOMIMXCA CPEACTBAMU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
collep KaHMs, pPe3yJbTaTOB OOydeHUsT W TPeOOBaHMM K YPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBITTYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpHIAIONIUM OJTallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KJIIOUEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH ILEHHOCTH KAaCaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHHME OOy4arolIuxcs Ha
YPOBHE CpeIHEro 00111ero o0pa3oBaHus CpeACTBAMH Y4EOHOTO MpeiMeTa « XUMUS,
CoJlep>KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpOTrpaMMe IO XUMHH C
y4€TOM crenu(puKd HAyKM XUMHUHU, €€ 3HAYeHUs] B TO3HAHUU TMPUPOILI U B
MaTepHaTbHON KU3HU OOIECTBA, a TAKXKe C YUYETOM OOIIMX Iee W MPUHITUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit @eneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MAaTepUaNbHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHME IIEIOCTHOTO TPEACTaBIEHUS 00 OKpPYXKAlolleM MHUpPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUpPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJIEUCTBYS C JAPYTMMH €CTECTBEHHBIMU HAayKaMH, XMMHs cTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U >KM3HU KaXJI0ro wieHa oOmiectBa. CoOBpeMEHHas XMMHs Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBHM C OOIIMMU MHEISIMH U TMPUHIUIAMU CPETHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIICCTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa «XUMHS» SBIAIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCCMOTPEHHUS BCEro MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K H3YyYEHHIO Y4YeOHOro wMarepuasiia W 0OYCIJIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypOBHiIX. Tak, B Kypce OPraHMYECKOM XHUMHUHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPECOXMMHUYECKHX U DIEKTPOHHBIX
MPEICTaBICHUI O CTpOeHUH BenlecTB. CBeieHns 00 U3ydyaeMbIX B Kypce BelllecTBax
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX
coequHeHMM. B Kypce  OpraHM4eckom  XHMMHUHU  [OJYy4arOT  pPa3BUTHE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 001Iero 0Opa3oBaHUs MEPBOHAYAIBHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[Tonq HOBBIM yIJIOM 3peHUs B TpeaMeTe «XHUMHsS» 0a30BOr0 YpPOBHS
paccMaTpWBaeTCs W3Y4YEHHBIH Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
TEOPETHUECKU MaTtepuan ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMUYEeCKO peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas
XUMUSD» OOYyHarOHIMMCSl TPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOAOJOTMYECKUX MO3ULIUM,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHEe (QYHKIMM 3TOro 3akoHa — OT
o0o011aromiel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE€ O XMMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAHUS JONONHsIeTCs B Kypcax 10 u 11 kaccoB anemenTamu
CoJlep KaHMs, UMEIOIMMU KYJIbTYPOJIOTHYECKUNA M MPUKIATHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMmw,
pPacKpBIBAIOT €€ POJIb B MO3HABATEIBHOM M MPAKTUYECKON JIEATETbHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y TIPAKTUYECKUX MPUIIOKEHUNA XUMUH, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX Npo0iieMax, CBA3aHHBIX C XHUMHUEH,
KPUTHUYECKHU OCMBICIIMBATh UH(DOPMALIMIO U IPUMEHSITH €€ JJIs TONOJHEHUSI 3HaHUH,
pELICHUS HHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJEp)KaHWe y4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS U3YYECHHS
OpPUEHTHPOBAHO Ha (popMHUpOBaHHE y 00YUAIOIIUXCSI MUPOBO33PEHUECKON OCHOBBI
JUIs TOHMMaHUA (QUIOCOPCKUX UAEH, TaKkuX KakK: MaTepHallbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHUM MyTEM IKCIIEPUMEHTA
U pELICHUs MPOTUBOPEUYUH MEXIy HOBBIMU (DAKTAMU UM TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAIIOB.

B nmnaHe pemieHus 3aa4  BOCIMTAHMS, pA3BUTUS W COLMAIM3ALUU
OOy4JaromMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEp)KaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEPCAJIbHBIX YUEOHBIX AEMCTBUIA, UMEIONINX 0a30BOE 3HAYCHHE IS pa3TMUHbIX
BUJIOB [ICATEIILHOCTH: pEIICHUs Mpo0jeM, TMOHWCKa, aHaiu3a U 00paboTKU
uHpopMauu, HEOOXOAMMBIX [UJIi MPUOOPETEHUS OMbITa MPAKTHUYECKOW U
UCCJIEIOBATENBCKON JI€ATEIbBHOCTH, 3aHMMAIOUIEN BAa)XKHOE MECTO B IO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U HA YPOBHE CpeHEro 00I11eTo 00pa3oBaHus, MPU ONpeeICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAayKd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
NEeSATEIbHOCTH 4Y€JOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJMYECKOW TOYKH 3PEHUSl TaKOM MOJXO0J K ONPENENICHUIO LeNed U3y4YeHUs
MpeIMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHHUS IVIABHBIMM ILIEJSIMH W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBisttoTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH X
Pa3BUTHS U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBJICHUW, HMMEIOIIMX
MECTO B IIPUPOJE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepxaTenbHas XapaKTepUCTUKA LIeJIel U 3aJ1ay U3yYCHHS
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmiero obOpaszoBanus. CeromHs B
IpEenoAaBaHUM XUMHUH B OOJIbIIEH CTENIEHH OTIAETCS MPEANOYTEHUE TPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKAa 00I1€00pa30BaTEIbHON OpraHu3aliyi, BIIAJICIOIET0 HE HabopoM
3HaHWM, a (DYHKIMOHAJBbHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHSIMHU
AKTUBHOTO MOJYYEHUs 3HAHUI U IPUMEHEHUS UX B PEATBHON JKU3HU JJIS PELICHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3yUYEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAaKUE LIETU U 33J]a4H, KaK:

ajanrtanus 00yJaromMXcs K yCIOBUSIM TUHAMHYHO Pa3BUBAIOILETOCS MHPA,
dbopMupOBaHHE  WHTEIUIEKTYyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMEIOIIMX YHUBEPCAJbHOE 3HAYECHHUE IS PA3IUYHBIX BHJIOB
NeATEIbHOCTH: pElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEOOXOUMBIX AJIs IPUOOPETEHNUS ONbITA JEATEIBHOCTH, KOTOPAst 3aHUMAET BaXKHOE
MECTO B IIO3HAHWM XHMMHM, a TAKXKE Uil OLECHKH C IO3MIMKA IKOJOTUYECKON
0€30MacHOCTH XapaKkTepa BIMSHUS BEIECTB U XUMHUECKUX IPOLECCOB HA OPTaHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CTIOCOOHOCTEH 00YJarOIIMXCsl: CIIOCOOHOCTH CaMOCTOSITEIbHO PUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MMOTPEOHOCTSMHU, UCIIOJIH30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIONIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydarommxcss YOEeXIEHHOCTH B TyMaHUCTUYECKOMN
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
palMOHANIBHOTO MPUPOIONIOJIB30BAHUS, TTOTIOJHEHUSI SHEPTETUUECKUX PECYpPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TIPHUPOJC W CBOEMY 3I0pPOBHIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCIIOJIb30BAHUSI TOJMYYEHHBIX 3HAHUM JJI TPUHIATHS TPAMOTHBIX PEIICHUN B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETBD.

OO111ee uncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYCHUSI XUMUH, HA 0230BOM YPOBHE
cpeaHero obmero oopazoBaHus, coctaisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Hezemro), B 11 knacce — 34 gaca (1 gac B Heemio).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenuHeHuid A. M. byTtiepoBa, € ocHOBHbIE 1010KeHUA. CTpyKTypHbIE (DOPMYJIBI
OpraHWYeCKuX BelecTB. [oMonorus, u3omepus. XHUMHUYECKass CBS3b B
OpPTraHUYECKUX COCIMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3Yy4YEeHHUs BEUIECTB W MX IPEBpalICHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMH OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPTraHUYECKUX BEIIECTB, HAOJIOJEHUE M OIUCAHUE
JIEMOHCTPAIIMOHHBIX OMBITOB MO TMPEBPAIICHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuM (IiaBjieHue, OOyrJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psaa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psAll. DTUIIEH U TMPONUIEH —
MPOCTEUINTNE TIPEICTABUTEIN QJIKEHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTalldd, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

Ankaauensl: OytamueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonaumepusaiuu). [loaydyeHne CHUHTETHYECKOIo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TPOCTEUIMI MpeACTaBUTENh AJKHMHOB: COCTaB, CTpOeHHE, (U3UUECKHUE U
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, TAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), MOJyYCHUE U IPUMEHEHHUE.

Apennl. ber3on: coctaB, crpoeHue, (PpuU3NUECKHE W XMUMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJYYEHUE U MpPUMEHeHue. Tonyon:
cocmae, cmpoeHue,  ¢uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYyeHue u npumererue. TOKCUIHOCTb apEeHOB.



['eHeTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NPUHAJICKAMMMMHA K PA3TMYHBIM
KJIACCaM.

[IpupogHbple MCTOYHUKHM YIVIEBOXOPOAOB. lIpupoaHslii ra3 M IONYyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLICHUN:
O3HAaKOMJIEHUE C 00pa3aMu I1acTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTe»
1 «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TAJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE PAKTUYECKONW pabOThl: MOJyUYEHUE ITUIICHA U U3YUEHHUE €r0 CBOMCTB.

PacuérHrbie 3anaun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, OO0BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUN).

Kucnopoacoaepxaiue opranuyeckue CoOeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIMPTHI. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOWMCTBA (peakUWW C AaKTUBHBIMU MeETaJlJIaMH,

raJloreHOBOJIOPOJIaMU, TOpPEHHE), NpUMEHEHUE. BOIOpOoJHbIE CBS3U MEXIY
MOJIEKYJIAMHU CIIUPTOB. JIeliCTBHME METaHOJIa U 3TAaHOJIa HAa OPTaHU3M YEJI0BEKA.

MHoOroaroMHbl€  CHUPTHL. ODTUJCHIJWKOJb U  TJMIEPUH: CTPOCHHUE,
dbuznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJICUCTBUE CO IIEJIOYHBIMU
MeTaJlJlTaMU, KaueCTBEHHAsi peakiusi Ha MHOTOaTOMHBIE CHUPTHI). [lelicTBue Ha
Opra’usMm 4esnoBeka. [[pumeHenune rimueprHa U STUIICHTIIUKOIIS.

deHoM: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue Gpenomna.

Anbaerupl U kemouwvl. DoOpMaNbIETHi, alETANIbICTUl: CTPOCHHUE,
dbuznyeckre U XUMUYECKHE CBOMCTBA (pEaKlMM OKHUCJICHHS U BOCCTaHOBJICHUS,
KauE€CTBEHHbBIC PEAKIINN), OJYYCHUE U TPUMEHEHHUE.

OaHOOCHOBHBIE MPECIIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAS
KHCJIOTBI: CTPOCHHE, (PU3HUUYECKHE U XUMHUUYSCKHUE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCJIOT, peakiius dTepu(prKaIum), mojydeHue u npumenenne. CteapuHoBas
U OJIEMHOBAsl KUCJOTHI KaK MPEJICTAaBUTEIN BBICIIMNX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIITUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHUE.

Cnoxnple 2(QUpPHl KaK MPOU3BOJIHBIE KAapOOHOBBIX KHUCIOT. [ wmaponms
cnoxHbIX 3¢upoB. XKupsl. 'unpomms xupos. [Ipumenenue xupoB. buonornueckas
pOJIb )KUPOB.

YraeBoawsl: coctaB, Kjaaccuukamus — yriieBojgoB  (MOHO-, JU- U
noyicaxapubl). ['oko3a — MpocTemii MOHOCaXapul: OCOOCHHOCTA CTPOCHUS



MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aMMOJIEUCTBHE C TUIAPOKCUIOM
menu(ll), okucieHne aMMHuadHbBIM PacTBOPOM okcua cepedpa(l), BocctaHoBIeHHE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPO/JIE, MIPUMEHEHHUE, OMOIOrnYecKast poJib.
®dotocunre3. PpyKTo3a KaK U30MEP IIIOKO3bI.

Kpaxman u 1enmtono3a kak npupoaHbsie monuMepsl. CTpoeHHe Kpaxmana U
nenono3bl.  du3nueckue M XUMHUYECKHME CBOWCTBA Kpaxmana (TUIPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIepUMEHTANBHBIE METOAbl H3YYCHHs BEIIECTB M HX MPEBpAIllCHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KAa4E€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIIHPTOB (OKMCJICHHE STaHOIa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerunnos (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA PACTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHbie 3aauu.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB MM IPOAYKTOB PEAKITHH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe Oprannyeckue coequHeHus. dusnyeckue u
XUMUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buomornueckoe
3HaYeHHE aMUHOKUCIOT. [lenTus.

benkun kak mpupoaHBIE BBICOKOMOJEKYJSpHBIE coeanHeHus. l[lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

DKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOJI0/ICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus O0eIKOB Mpu
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicokoMouiekyJIsIpHbIe COeTMHEHUsI

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSST MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUH —
MOJTUMEPU3AITHS U TTOJIMKOHICHCAIIHS.

DKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXnpeaMeTHbIX CBI3el MPU U3yYEHUH OPTraHUYECKONW XMMHUU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-



HAYYHBIX MOHATHUH, TaK W TOHSATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTACIBHBIX
NPEIMETOB €CTECTBCHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC TIOHSTHS: SBJICHUE, HAYYHBINA (aKT, TUTIOTE3a,
3aKOH, TEOpHsl, aHAIN3, CUHTE3, KiacCH(UKALUs, TIEPUOJUIHOCTh, HAOIIOICHHE,
U3MEpEHHE, SIKCIIEPUMEHT, MOJICMPOBAHHE.

dusuka: MaTepus, OSHEprus, Macca, aToM, OJJIGKTPOH, MOJIEKYJIa,
OHEPIreTUYECKUN YpPOBCHb, BEIICCTBO, TEJIO, OOBEM, arperatHoe COCTOSHHE
BEIeCTBa, (PU3MUCCKHUE BETUYUHBI M SMHHIIBI X U3MEPCHHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHU3ME,
dboTocuHTE3, OHMOJOTMYECCKH AaKTUBHBIC BerlecTBa (OCIKH, YIJIEBOJIBI, JKUPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC HCKOMAaeMbIC, TOIUIHBO,
pPECypCHI.

TexXHOJIOTHS: THIIEBbIC MPOAYKTHI, OCHOBBI PAallMOHAJIBLHOTO ITHTAHUA,
MOTOIIIME CPEJICTBA, JIEKAPCTBECHHBIC M KOCMETHYECCKHUE MPeTapaThl, MaTeprabl U3
UCKYCCTBCHHBIX M CHHTCTHUECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHI 3JeMEHT. AToM. Sapo aroma, H30TOMNbL. DIJIEKTPOHHAs
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DNEKTPOHHAS KOHPUTYpAIUs aTOMOB.

[Tepnoanueckuii 3aKoH U [leproanyeckas cuicteMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOANYECKOr0 3akoHa M llepmonndeckoil cucTteMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKMX DJIJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM H TEpUOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHUH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJisipHas M TMOJSpHAas, UOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICGHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIA U JIOHOPHO-
aKkUuenTopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. OJIEKTPOOTPULATENBHOCTb.
Crenenb okuciieHrs. OHbI: KATUOHBI U AaHUOHBI.

BemecTtBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.



[lonatne O aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Homenknatypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHECHUS W MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTHMbie
peakuun. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

Onextponutryeckas aucconuanug. CuibHbIe U cladbie d5ekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMmuueckux sneMeHtoB /. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl pAaCTBOPOB BEIIECTB
C IOMOIIbIO YHUBEPCATLHOTO MHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHA), MPOBEICHUE
MpaKTU4YECKON paboThl «BiusiHrE pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
pEaAKLIUMN.

PacuérHblie 3anaumn.

Pacuétel 1O ypaBHEHMSM XHUMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXUMUYECKUE PACUETHI, PACYETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBAs JOJIS
BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilomoxxkenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
dochopa, yrmepoga U KpeMHHMs)) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpyMeHeHnEe Ba)XHEUIIMX HEMETAIIOB U KX COEUHEHHM.

Meramel. [lonoxenne meramnoB B llepuonnyeckor cucTeMe XUMHYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O0mne gusnueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DNEKTPOXUMHUUYECKHUI psAJT HAPSHKEHUI METAIIJIOB.



XUMHUYECKHE CBOMCTBA BaKHEWIMX METAIOB (HATPHM, Kaluil, KaJbIUH,
MarHui, alfOMUHUH, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHUM.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
U3y4YeHUE KOJUIEKINH «MeTayuibl U CIUIaBbl», O00Pa3l0B HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaOJIOJCHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX |
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLIIOB).

PacuérHble 3anaumn.

PacuéTtel mMacchl BemiecTBa WiM 00BbEMaA ra3oB IO HM3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuUMHUA U KU3Hb

Ponb xumun B 00€CTi€UeHUU SKOJOTUYECKOW, IHEPreTUYECKON U MHUIIEBON
0e30MacHOCTH, Pa3BUTHH MEAUIMHBL. [loHSTHE O HAyYHBIX METOAAaX IMO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJIy4YE€HUs BAXKHENIIMX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXXHEUILIHWE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKIMOHHBIE MATEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuasbl I 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XUMHST U 3I0pOBbE YEJIOBEKA: MPABUJIA MCIIOJb30BAHUSA JIEKAPCTBEHHBIX
penaparoB, MpaBuiIa 0€30MaCHOTO UCIIOIB30BAHUS MTPENapaToB OBITOBON XUMHUH B
MOBCEIHEBHOM KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBCHHO-HAYYHBIX TOHSATHUH, TaK ¥ TOHSTHHA, SBISIOIMIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKALMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJICHHUE.

du3nka: MaTepusi, IHEPTHs, MACCa, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHD, BEIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHHULIBI UX
WU3MEPEHUS, CKOPOCTb.



buonorus:  kieTka, OpraHu3M, OJKOCHCTeMa, Owochepa, MakKpo- W
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC HUCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHOJIOTHS: XUMHUYECKash MPOMBIILICHHOCTh, METAJLUTypIHs, MPOU3BOACTBO
CTPOUTEIBHBIX MaTEPUAJIOB, CEIHLCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IMHUIICBAs
MPOMBINIJICHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTb,  TPOU3BOJACTBO
KOCMETHYECKHX IIperapaToB, IPOHU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEepPHAIIOB,
9JICKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOT HH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METaNpeIMETHBIM U MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM IOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» Ha YPOBHE CPEIHEro
o01ero o0pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaronIMXcsi PYKOBOJICTBOBATHCS B CBOCH
JEATEIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMM, MPUCYIIUMHU I€IO0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJMyue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaaMyd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHSTHIMUA B OOIIECTBE
HOpMaMH Y  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIUMH  TMpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS MpeAMEeTa «XHUMHSI» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
OOy4JaroIIMXcs M0 peaqu3aiyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIOUIUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIbHBIX HOPMax MW MpaBUiIaX MEXKIUYHOCTHBIX
OTHOILIEHHI B KOJUJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U MO3HABATEIBHBIX 3aa4, BHINOJTHEHUN XUMUYECKHUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LEHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAYYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUSI TOTO, YTO JOCTHXKEHHSI HAyKU €CTh pe3yibTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KpPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOT'O TPY/la YYEHBIX U PAKTUKOB;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B IOJYYEHHH U MTOCIIEIYIOLIEM aHAIN3E
MH(OpMAIUK O MEPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIOCOOHOCTH OLICHWBATh CUTYalluH, CBSI3aHHbIE C XUMUYECKUMU SIBIICHUSIMU,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBAPHILEH C
NO3ULIMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE NOCIEICTBUI 3ITHX
MOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coONIO/IeHUsT TpaBWi O€30MacHOro OOpalieHusi C BElleCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUS LEHHOCTH NPAaBWJI HHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30I1acHOr0 MOBEJCHHS B CUTYAIUsIX, YIPOXKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUS TOCTEACTBUNA W HEMPUATUS BPEIHBIX NMPUBBIYEK (YyHOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESTEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyruX BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE B PELIICHUHM MPAKTUYECKUX 33134
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHUIO MPOdeccuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U PE3yabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rM4ecKOr0 BOCIIUTAHUSI:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HaHUSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHH XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILATh UX;

HaJIMYUsl PaA3BUTOTO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NeATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHHUSA AaKTHMBHO TMPOTUBOCTOSTH UACOJOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHeNU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €€ poid B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUU IEJIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOMU
[UBWIM3ALMH: B €€ TYMaHUCTUYECKON HAITPaBJICHHOCTH U BaYKHOM POJIM B CO3J]aHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELICHUU TJIOOANBHBIX MpPOoOJIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTHH MEIUITUHBI, OOSCIICYCHUH YCIOBUN
YCHEIIHOTO TPY/JA U SKOJOTUYECKH KOM(POPTHOM KU3HU KAKIOTO YieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIS aHAIU3a U OOBSICHEHUS SBJICHUA OKPYKAIOIIETO MUpPA U



MPOUCXOISAIINX B HEM W3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAayYHBIX (P)aKTOB U UMCIOIIUXCSI JAHHBIX C IENTBIO MTOTyYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XHUMHYECCKUE 3HAHUS IS
perieHus mMpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K TO3HAHMIO M UCCIIeIOBATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 10 XUMUU B
COOTBETCTBHH C KU3HCHHBIMH IMOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX cepax npodhecCuoHATbHOU

JESATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XUMHUs» Ha
YPOBHE CpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaronmxcs
MEXIMCIUIUITMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUINE
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa MW CHeUuPUKy METOJ0B I[O3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCCIe0BaHNE, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUeE);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUS (TO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroIINXCs;
COCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JIEUCTBYS B IO3HABATEIIHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMH
HeCTBUAMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUS:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENEINIATh LENM JCITEIbHOCTH, 3aJaBasi IapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACITEIBbHOCTH C ITOCTABJICHHBIMU LIESIMU;

WCIMOJIB30BaTh MPU OCBOCHUM 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICIISITh XAPAKTEPHbIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATH WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUU;

BBHIOMpaTh OCHOBAHMS M KPUTEPUHU JJId KJacCU(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXXJCHHS (MHAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUSI B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSIThH B MPOLIECCE MO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMMBOJI) 2JIEMEHTa, XUMHUUYecKas (popMyia, ypaBHEHUE XUMUYECKON peaKIuu
— MpPU PEUICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUUYECKUX 3a/iad, MPUMEHSTh
Ha3BaHHbBIC MOJICIIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMHU METOJIOB HAyYHOTO IIO3HAHMS BEIIECTB M XUMHYECKHUX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIHPOBAHHBIE BOMPOCH B KadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOATENIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCICIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamTu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (opM
MPEICTaBJICHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HENPOTUBOPEYNBOCT;



bopMyIMpoBaTh 3alpOChl U MPUMEHSTH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCITOJI30BATh HAYYHBIN S3BIK B KAUECTBE CPECTBA IPH PabOTE C XUMUYIECKON
uH(pOpMaIMel: MPUMEHATh MEXIpPEIMETHbIE ((HPU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU U CUMBOJIBI, (JOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIME KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEl pe3ylbTaTOB IMO3HABATEIBHOU JCSTEIBHOCTH,
TIOJTYYCHHBIX CAMOCTOSATEIILHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBHIMIOJTHEHUT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOW PaOOTHI MO UCCIEAOBAaHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYyTEM COIJIACOBAHMS TO3WIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJMMOCTA KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BHIOMpaTh Haubosee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JIEATEIHPHOCTA HA OCHOBE CaMOaHAIN3a
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KITACC

[IpenMeTHble pe3ysbTaTbl OCBOCHHMS Kypca «OpraHuyeckass XuMHS»
OTPAXKAKOT:

cOpPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMHUU B IO3HAHUH SIBIICHUU IPUPOIBI,



B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €& (YHKIIMOHAILHOM
IPaMOTHOCTH, HEOOXOUMOM MJIsi PEHICHUs] TPAKTUYECKUX 3a]a4 M IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM cpeie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATaIOMINE TOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpalléHHas), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, HyHKIIMOHATIbHAS TPYIINA, paIuKal,
MU30MEPHUSl, U30MEPBI, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YTIEBOJOPOIbI, KUCIOPO U
a30TCOJIepKAIllME€ COEIUHEHHUS, MOHOMEpP, TOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUSI); TEOPUU M 3aKOHBI (TEOpHUsi CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXKalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBaxX, COCTaBe, IOJYYCHUH H
0e30MacHOM HCIOJIb30BAHWM BAKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COEANHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBaTh MOJIENIM MOJIEKYJ OPraHWYECKUX BEHIECTB IS WJUIIOCTpAIlUU HUX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh HU3yYEHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBy W CTPOCHUIO K OINpeaeIEHHOMY
KJIacCy/Tpynne CcoequHEHUM (yrJIeBOJOPOJbl, KUCIOPOA U a30TcoJepKalliue
COEIMHEHUS, BBICOKOMOJIEKYJIAPHbIE COEJUHEHHUS), JlaBaTh WM Ha3BaHUS II0
cucremarnueckod HomeHkiarype (IUPAC), a Takke nmpuBOIUTH TpHUBHUAILHBIE
Ha3BaHMS OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AalETUJICH,
ATUJICHTJIMKOb, TIULEepUH, (eHols, dhopmanpiaeruj, ameTaibAerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTAa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3H B
OpraHUYeCKUX COCIUHEHUSIX (OJUHAPHBIEC U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHMUS
opranndeckux Bemiects A. M. bBytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;



c(hOpMHPOBAHHOCTH YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOEHUE, (U3UUECKUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENICH pPa3IUYHBIX KJIACCOB
OpraHMYeCKUX BeIlecTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTmi0yTaaueH-1,3, 6eH30J1, METaHOII, ITAHOJ, STHUJICHTJINKOJb, TIULEPHH, (HEHOI,
aleTanbIeTu, MypaBbiUHasl U YKCYCHAsl KHCIJIOTBI, [JII0K03a, Kpaxmal, LeJI0103a,
AMUHOYKCYCHAasl KHCIJIOTa), WLIIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKIY HUMH
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUNA C HCIOIb30BaHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CHOCOOBI HX NEPEPAOOTKU U MPAKTUIECKOE
IPUMEHEHUE IPOAYKTOB IIepepaboTKu;

C()OPMUPOBAHHOCTh YMEHUU TPOBOJUTH BBIUUCICHHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM IMPOIYKTa
pEeakLUK 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO U3 UCXO/IHBIX BEILIECTB
WIM IPOAYKTOB PEAKIIUH);

c()OPMUPOBAHHOCTh yYMEHMH BJIAJE€Th CHCTEMON 3HaHM 00 OCHOBHBIX
METO/IAaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU IIPU U3YYEHUU BELIECTB U
XUMUYECKUX SBJICHHUN (HAOJIOICHNE, U3MEPEHNE, SKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBbIE XWMHUYECKHE 3HAHUS ISl TNPUHATHS pEUIeHUud B
KOHKDETHBIX JKM3HEHHBIX CHUTyalUsAX, CBSI3aHHBIX C BEIIECTBAMM M HUX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBWiia OOpallIeHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHM IO BBIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

C(OPMUPOBAHHOCTh YMEHHH TIJAHUPOBAaTh M BBINOJHATH XHUMUYECKUH
HKCIIEPUMEHT (IIPEBPAILEHUS OPTaHUYECKUX BEIIECTB MPU HarpeBaHUU, MOJTyUYECHHE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUE€CTBEHHBIE PEAKIIMN OPTraHUYECKUX BEUIECTB,
JeHaTypauus OeJIKOB MPU HArpeBaHUH, LIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKM O€30MacHOCTHM MpH OOpalleHWd C BEIIeCTBAMU H
7a00paTOpHBIM ~ 000PYJOBaHMEM, TPEACTABIATH PE3YyJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alHuCH ypaBHEHUH COOTBETCTBYIOLIUX pEAKIUA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHKOB (CpPEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);

chOpPMHPOBAHHOCT, ~ YMEHMH  COOJIIOATh  MpaBUjia  JKOJOTUYECKH
1EJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM JE€ATENTbHOCTH B LEJAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH



OMAaCHOCTh BO3JICWCTBUS HA JKHUBBIE OPraHU3MBI ONPEAECIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsATh Ha mpumepax CrnocoObl
YMEHBIICHUS W TMPENOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKa;

JIs. O0Y4YaroOUIUXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaiins ajis 3amucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHuueckas
XUMUSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTEeCTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBICHUM TTPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM MJIsi PEIICHUs] MPAKTUYECKUX 3a]a4 M IKOJIOTHUYECKU
000CHOBAHHOTO OTHOILICHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeEIe;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralONIUe MOHATHSA (XUMUYCCKUH 3JIEMEHT, aToM, W30Tom, s-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBSA3b
(KOBaJIeHTHas, MOHHAS, METAUTMYECKas, BOJOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUMBl ~XUMUYECKUX  PEAKIUMA, PacTBOp, IJICKTPOJMTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOIMALIASI, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeakiMu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoaudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAcCChl BEUIECTB, 3aKOH COXPAHCHUSI U MPEBpPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIlMe B OCHOBE MOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYEeHUU U O€30MMaCHOM HCTIOJB30BAaHUN BAKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHUUYECKYI) CHMBOJIMKY JIJIs
cocTaBiieHuss (OopMys BEIIECTB M  ypPaBHEHUM XUMHUYECKUX PpEaKIlui,



cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIeCTB (YrapHblii ra3, YIJIEKMCIbIM ra3, aMMMakK, raméHas
U3BECTb, HETALIEHAS! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISTh BAJIEHTHOCTD M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBSI3U (KOBAJICHTHAsI, NOHHAs, METAJUIMYECKAs, BOJOPOHAS) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKON PpEMETKM KOHKPETHOTO BEILIECTBA (ATOMHAs, MOJIEKYJISApHasi,
VWOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIMBATh MPUHAIJIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KJaccCy/TpyIne
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl U HEMETAJLJIbl, OKCUbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUU PACKPBIBATH CMBICH MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb DSJCKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTteMsl
xumudeckux snemeHToB JI. M. MenpgeneeBa, HCIONB3Yys MOHATHA «s-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHU», 00BACHATH 3aKOHOMEPHOCTH
VU3MEHEHUSI CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO MEpHUOAaM U
rpymnmnam llepuoanueckoit cucremsl xuMmuueckux anemeHToB [1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLINN;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(DUIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IMYHBIM TPHU3HAKAM (YUCIY M COCTAaBYy pPEarupyrollux BEIIECTB, TEILIOBOMY
abdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHsS AJIEMEHTOB, 0OpaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

Cc(OPMUPOBAHHOCTh YMEHMI COCTaBIISATh YPABHEHHs PEaKUUil pa3iIMuHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TH PEAKLUU UAYT 0 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHbI COCTaB pPa3jJMYHbIX HEOPraHMYECKUX BELIECTB, pPACMO3HABATh
OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;



cOpPMHPOBAHHOCTh YMEHHMM  pacCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(OpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XMMHUECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JeKale B OCHOBE MPOMBINIJICHHOTO MOJNyYeHUs CEPHOM KUCIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMUX HAyYHBIX MPUHIUAIMAX WU
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MACcCOBast JI0JISl BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHUH ra30B MpU
XUMHYECKUX PEaKIHAX, MAacChl BEIIECTBA WM 00BEMa Tra3oB MO HM3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BEIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCy/I0l U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBWiia OOpallIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMUYECKUX OTIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
IKCMIEPUMEHT (pa3lIoKeHHE TMEPOKCHIa BOJOPOAA B MPUCYTCTBUM KaTaau3aTopa,
OTIpe/IeNIEHNEe CPEeAbl PAacTBOPOB BEIHIECTB C TIOMOMIBIO YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HAa CKOPOCTh XMMHYECKON PEaKIIuH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TemaM «MeTamiey U «HemeTannsl») B COOTBETCTBHHM C MpaBWJIAMH TEXHUKH
0e30MacHOCTH MIPU OOpaIlEHNH C BEIIECTBAMU U JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKInii U (OpMyIUPOBATH BHIBOIBI HA OCHOBE ITHX
pE3yNbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyK) W3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 ApyTrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBUjia  JKOJOTHUYECKH
1EJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM NEATENbHOCTH B LEJAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl U OKpY’Kalollled MPUPOJHON Cpenbl, 0OCO3HABaTh
OMMACHOCTbh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAs



cmpicnt mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yYMEHBIICHUS H
MPEeIOTBPAIICHUS X BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBBSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrposbnsie  IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Wroro mo pazneny 3
Pazpnen 2. Yraesomnopoabst
2.1 [IpenenbHbIE YII1€BOIOPOABI — AIKAHbI 2
59 HenpenenbHble yriieBOAOPOIbI: AJIKEHBI, 5 1
AKaIMEHbI, ATKUHBI
2.3 ApomaTHdeckue yriaeBoA0pOIbl 2
94 [TprposHbIE HICTOYHHUKH YTIEBOLOPOIOB 3
U UX nepepadboTka
Hroro no paszneny 13
Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst
3.1 Cnuptsl. @enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnoxHbIe 3(hUpbI
3.3 YrieBomsl 3 1




Uroro no pazneny

Pasznen 4. A3oTconepkaiye opraHudecKkue coeIuHeHus

13

4.1 ‘ AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazaeny 3
Paspgen 5. BeicOKOMOJIEKY IS pHbIE COCAUHEHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazueny 2
1 (B Tom uncne
OBHLIEE KOJIMYECTBO YACOB I10 34 Bcepoccuiickue
[TPOI'PAMME MPOBEPOYHBIE

paboThI)




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/l Konrpoubusie  Ilpakruyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypcbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atomoB. [lepuoanydeckuii 3aKoH
11 u [lepuonnueckas cucremMa XMMUYECKUX 3
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BELIECTB
1.3 XUMHUYECKUE PeaKun 6 1
Uroro mo pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 MeTtais 6 0,5
2.2 Hewmeramsr 9 0,5
53 CBs13b HEOPTaHUYECKUX U OPTaHUUECKUX ) 1
' BELIECTB
Hroro no paszneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMUs ¥ )KU3Hb 4
Hroro no pazneny 4
OBULIEE KOJIMYECTBO YACOB I10 34 1 (B ToMm uncne 5

I[TPOTPAMME

Bcepoccuiickue
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne aTa ugposbie
n/n Tewa ypoka Bcero Kontpoaeusie — Ipakrueckue fllsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTeJILHbIe
padoTshI padoThI pecypenI
1 [IpenmeTt opranuueckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHns OpraHM4EeCKUX
2 coequHenuniit A. M. bytieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBienue o kinaccuPpuKauu
3 oprann4eckux Beniects. Homenknarypa 1
(cucTemaruyeckasl) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIIne 1
MPEACTABUTENM AIIKAHOB
6 AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1
7 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEACTABUTENM AIKEHOB
8 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Aunkanuensl. byranuen-1,3 u
9 Metunoyranuen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHUS, TOMOJIOTHYECKUU PSII.

10 N
AneTnieH — npocTermmn
IIPEICTaBUTEIND aJIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHsl: 6eH301 U TOIy0. TOKCUYHOCTh
apeHoB

13 I'enernyeckas CBA3b yII€BOLOPOAOB,
IIPUHAIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoiHbIE UICTOYHUKH YIIJIEBOIOPOOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu
[IpupoIHBIE UICTOYHUKH YIJIEBOIOPOIOB:

15 MIPUPOHBIN a3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 3aKkperuieHue 1o pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJI. BooponHas cBA3b

18 MHoOroaTroMHbI€ CIUPTHI: STUIICHTIIMKOJIb
U TIULEPUH
@DeHOI: CTPOEHUE MOJIEKYJIBI,

19 ¢busnyeckre 1 XUMHYECKHE CBOMCTRA,
MIpUMEHEHNE

20 Anbnerunsl: GopMaNbaeTUa U

areTanpaerng. Aueron




OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE

21 KHCJIOTBI: MypaBbHHAsI M YKCYCHAs

29 [Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaK

23 MPEACTABUTEIH BBICIINX KapOOHOBBIX
KHUCJIOT

24 MpbLia KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee ICHCTBHE
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX
3¢upoB

26 XKupsl: runponaN3, MPpUMEHEHHE,
Ouo0ruYecKas pojb )KUPOB
YrneBojbl: cocTaB, KiaccHuPHUKAIUS.

27 Baxkueiimme npenctaBuTeNn: IIIIOK03a,
bpykTo3a, caxaposa

08 Kpaxmai u 1nemnosno3a Kak mprpoTHbIe
MTOJINMEPHI
KontponbHas paboTa mo pazaery

29 «Kucnopoacoaepxaiine opraHudecKie
COCTMHEHUS»

30 AMWHBL: METUJIAMUH U aHUJTUH
AMUHOKHUCITOTHI Kak aM(OoTepHbBIe

31 OpPraHWYECKUE COCTUHEHUS, HX
ouosiornyeckoe 3HaueHue. [lentuast

32 benku kak npupoHbIe

BBICOKOMOJICKYJIAPHBIC COCAMHCHUA




33 OCHOBHBIE TTOHSITUS XUMHHU } 1
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUI
OCHOBHBIE METOABI CUHTEC3a
34 BBICOKOMOJIEKYJIIPHBIX COE€AMHEHUN. 1
[Inactmaccel, KaydykH, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKAHN DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYypalus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUSI aTOMOB

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHX DJIEMEHTOB U X COCIUHECHUM
10 TPYIIAaM U Nepuoaam. 3HauYeHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.J1. MeHaeneeBa
B Pa3BUTHHU HAyKH

Crtpoenue BemecTBa. XMMHUUECKasi CBS3b,

eé BUBbI;, MCXaHU3MBI O6pa3OBaHI/I}I
KOBAJICHTHOM CBS3H. BOI[OpO)IHa}I CBA3b

BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecra
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

[ToHsATHE O TUCTIEPCHBIX CHCTEMAX.
VIcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPHI.
MaccoBast 107151 BeIIeCTBa B PacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCIMHECHUIA.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXPaHEHHUs U IPEBPALLECHUS SHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiun. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3IU4HbIX (PAKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIUN»

DIIEKTPONUTHYECKAsT JUCCOLHAITHS.
[TonsiTre o BogopoaHoM nokazatene (pH)
pactBopa. Peakiiu noHHOro oOMeHa.
I'maponns opraHnvecKkux u
HEOPTraHWYECKUX BEIECTB

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB U pacCTBOPOB COJICH

3aerl'IJ'ICHI/IC pasaciia ((TeOpeTI/IquKI/IC
OCHOBBI XUMHH»

14

MerTannsl, UX IOJIOKEHHE B
[Tepuoauueckoil cucteMe XMMUYECKUX
snemenToB 1. . MenaeneeBa u
0COOCHHOCTH CTpOCHHUs aToMOB. Ob1ue
dbusznyecKre CBOMCTBa METAILIOB




15

CnaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PSA HAIIPSHKEHUI METaJIOB

16

17

18

XUMHUYECKHE CBOUCTBA BAaKHEHUIITNX
METaJUIOB (HATPUH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COEAUHEHUHN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIUHEHUN

19

[IpakTrueckas padora Ne 2. "Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramns»"

0,5

20

21

22

Hemeranmnsl, ux nonoxeHue B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menneneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposa)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U
UX COCOUHEHUU

23

XuMHYECKue CBOMCTBA a30Ta, (hocodpa u
AX COeINHEHUH

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KpEMHUS
1 UX COEeTMHEHUH

[IprMeHeHne BaXKHEMIIMX HEMETAIUIOB U UX
COCIMHEHUIN




26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTtamnabel». Berauciaenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramnbl"»

0,5

28

29

30

KonTtponpsHas pabora mo Temam
«Mertamiae» u «HemeTamisiy»

HeopFaHI/I‘ICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpPraHu4CCKUC OCHOBAHUA

AmboTepHbIe HEOPraHUYECKUe U
OpraHMYecKHe coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUUYECKUX
BEIIECTB

31

Poab xumuu B o0ecrieueHuu
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

32

[IpencraBnenus: 00 0OMUX HAYYHBIX
anHanax HpOMI)IIHJ'IeHHOFO nonyquI/m
BayKHEHIIINX BEIECTB

33
34

Yenosek B MHPE BEIIECCTB U MaTCpHUAIIOB

XuMus U 310pPOBLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







MpoBepsieMble TpeboBaHUS k pe3ynbTaTaM OCBOEHUS OCHOBHOM
obpasoBartenbHon nporpammel (10 knacc)

Koa
npoBepsiemMoro
pesynbTarta

[MpoBepsaemMbie NnpeaMeTHbIE pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTenbHOm
nporpamMmmbl cpegHero obuiero o6pasoBaHus

1

TeopeTquCKme OCHOBbI OpFaHMHeCKOVI XnMun

11

CdopmmpoBaHHOCTb npencraBreHnin o] XUMUNYECKOW cocTaBnsoLwemn
€CTeCTBEHHOHAY4YHOW KapTUHbI MUPa, POIN XMMUKN B MO3HAHUW SIBNIEHUA NpUpoabI,
B (pOPMMPOBAHUN MBbILLNIEHUA W KyNbTypbl FMYHOCTU, e€e YHKUUOHANbHOMN
rPaMOTHOCTM, HEODXOOMMOWN ONsi PELLeHUsT NPaKTUYECKNX 3a4ay U SKOMOrm4eckn
00O0CHOBaHHOIrO OTHOLLIEHUS K CBOEMY 30POBbIO 1 MPUPOOHON cpeae

1.2

Bnagenue CUCTEMOMN XUMNYECKNX 3HaHWN, KoTopas BKIOYaeT:
OocHoBononarawLme NOHATUSA (monekyna, BaneHTHOCTb,
3MNeKTpooTpULAaTENBHOCTb, CTEMEHb OKUCMEHWUs, XUMWYeckass CBs3b, MOIb,
MONSpHas Mmacca, MOMspHbIA OBbeMm, yrmepogHbln ckeneT, yHKLMOHanbHas
rpynna, pagvkan, wu3oMepus, W30OMepbl, TFOMOMOrMYECKMN psa, TFOMOIIONy,
yrnesoAopoabl, KUCIopoAd- W asoTcopepxawme coeguHeHus, Buonorndecku
aKTUBHble BellecTBa (yrneBoapl, Xupbl, 6enku), MOHoMep, NonNnMep, CTPYKTYpHOE
3BEHO, BbICOKOMOMEKYNsApHble COeAVMHEHMs); Teopunm U 3akoHbl (Teopus
XMMUYECKOro  CTpoeHuss  opraHumyeckux  BewectB A.M.  bytneposa),
3aKOHOMEPHOCTU, CMMBOJSIMYECKMI A3bIK XUMWUW, (DAKTONOrMYeckne CBeAeHWs O
CBOWCTBax, cocTaBe, MoflyyeHun M Ge3onacHOM MCMOMb30BaHWM BaXKHEWLINX
HeopraHMYecKMX N OpraHNyYeckmx BeLwwecTB B BbITy 1 NpakTU4eCKo AeATENbHOCTM
YyernoBeka

13

CdopMMpPOBaHHOCTL  YMEHWUIA BbISIBNATL XapakTepHble MPU3HaKW  MOHATUIA,
ycTaHaBnMBaTb MX B3alMOCBSI3b, UCMONb30BaTb COOTBETCTBYIOLLME MOHATUS MpU
onMcaHuM cocTaea, CTPOeHUs! U NPeBPaLLEHUIA OpraHNYecKMX coeanHEHNI

14

CPOPMMPOBAHHOCTE YMEHWA UCMONb30BaTb XMMWUYECKYID CUMBOSMUKY AN
COCTaBMEHMS MOMEKYNSPHbIX W CTPYKTYPHbIX (pa3BepHYTON, COKpaLLEHHON)
dopmMyn  opraHuM4yeckux BeLleCTB W  YpaBHEHUMA XUMWUYECKUX  peakuuin,
W3roTaBnMBaTb MOOENN MOSEeKyn OpraHU4yeckux BeLLecTB ANA WUMMCTpaunm ux
XUMUYECKOro U NPOCTPaHCTBEHHOIO CTPOEHUS

15

CchopMmnpoBaHHOCTb YMEHWW YCTaHaBnuBaTb MPUHAANEXHOCTb U3YYEHHbIX
OpraHNMYecknx BeLeCcTB MO UX COCTaBY M CTPOEHMIO K OnpederieHHOMY Knaccy
(rpynne) coeguHeHun  (yrmeBodopoAdbl, KMACMAOpog UM asoTcogepxalume
CoefMHeHNsl, BbICOKOMOMEKYNSAPHbIE COeOWHEHUs), AaBaTb MM HasBaHWsA Mo
cuctemaTudeckon HomeHknartype (IUPAC)

15

CdopMMpPOBaHHOCTL  YMEHUsI  onpefensaTb BuAbl  XWUMUYECKOW CBA3M B
OpraHMYecKnx coeanHeHuaX (oanHapHble 1 KpaTHbIE)

1.6

C(bOpMI/IpOBaHHOCTb YMEHUA MNPUMEHATb. TMONOXEeHUA Teopunm CTPOEeHUA
OopraHmn4eckmnx BeLlecTB AM. EyTJ'IGDOBa Anst 06BbACHEHUS1 3aBUCMMOCTM CBOWCTB
BeLlleCTB OT UX COCTaBa U CTPOEHUA; 3aKOH COXpaHeHNA MacCbl BELLECTB

Yrnesogopoabl. Kucrnopoacoepxalume W asoTcofepallime opraHudeckue
coeauHeHns1. BbICOKOMONEKYNAPHbIE COeMHEHMS

2.1

CdopMMPOBaHHOCTL YMEHWUI MPUMBOAWUTL TpUBMASbHbIE Ha3BaHWUSA OTAENbHbIX
opraHu4yeckux BelecTB (3TWMeH, NPONWMEH, aueTWUneH, 3STUNEHITNKONMb,
rmuuepuH, deHon, dopmManbaerna, auetanbgerva, MypaBbWHas — KucroTa,
YKCycHasl KucrnoTa, OneuHoBasi KUCIoTa, CcTeapuHOBasi KUCIoTa, [JoKo3a,
dpyKTO3a, Kpaxman, Lennonosaa, rmuumH)




2.2

CdcopmmnpoBaHHOCTb YMEHUI XapakTepm3oBaTb COCTaB, CTpoeHue, pusnyeckmne u
XUMUYECKME CBOWCTBA TUMWUYHLIX MNPEeACTaBUTENEN pasfnyHbIX  KaccoB
OopraHMYeckux BelwlecTB (MeTaH, 3TaH, 3TWUMeH, NPOonuieH, auetTuneH, byTaanen-
1,3, metnnbyragumen-1,3, 6eH30n, MeTaHomn, 3TaHOM, ATUMNEHIMNKONb, MMULEPUH,
deHon, aueTanbgerng, MypaBbMHAsi U YKCYCHasi KMCMNOTbI, FNOKO3a, Kpaxmarl,
Lennionosa, ammHOYyKCycHas KucnoTa)

2.3

CdopMMpOBaHHOCTb YMEHUSI UIIIIOCTPUPOBATb FEHEeTUMYECKYI0 CBSI3b MeXay
TUMUYHBIMK  MPEACTABUTENAMU PA3NNYHBIX KIacCOB OPraHUYeckMx BeLLecTB
YpPaBHEHUSIMU COOTBETCTBYIOLLMX XMMUYECKUX peakuuii C MCMoSib30BaHWEM

CTPYKTYPHBIX (hOpMYI

2.4

CdopMMPOBaAHHOCTL YMEHUSI XapakTepu3oBaTb WCTOYHUKM YrNeBOAopPOAHOro
cbipbst (He(Tb, NPUPOAHBII ra3, yronb), cnocobbl MX NepepaboTku U NpakTuyeckoe
npuMeHeHVe NPoayKTOB NepepaboTku

XnmMusa 1 xun3Hb. PacyeTbl

3.1

CdopMMpOoBaHHOCTb YMEHMIA BadeTb CUCTEMON 3HaHWIM 06 OCHOBHbIX MeTodax
Hay4yHOro ro3HaHWsl, WCMOMb3yEMbIX B XUMWM MNPU U3YyYEeHUU BELLECTB U
XUMUYECKMX ABMEHWNA (HabniopeHve, nsmMepeHue, 3KCMEePUMEHT,
MOAENVPOBaHKE), UCMOSb30BaTb CUCTEMHbIE XUMUYECKME 3HAHWS ONS NPUHATHSA
peLLeHNiA B KOHKPETHbIX XKU3HEHHbIX CUTYaLUsiX, CBA3aHHbIX C BELLECTBAMU U MX
npUMeHeHnem

3.2

CdopMMpOBaHHOCTL YMeEHWI cobrodaTth NpaBuna Mosib30BaHUS XUMUYECKON
nocynon u nabopaTopHblM 0o6OpydoBaHWEM, a Takke MpaBuna obpalleHus ¢
BELLeCTBaMN B COOTBETCTBMM C MHCTPYKLUMSIMM MO BbINOSIHEHMIO NabopaTopHbIX
XUMUYECKMX OMbITOB

3.3

CchopMMPOBaAHHOCTE  YMEHWA  MMAaHMpOBaTb U BbIMOMHATE  XUMWUYECKUN
3KCMEPUMEHT (NpeBpPALLEHNS OPraHNYECKMX BELLECTB NPU HarpeBaHuu, nostyyeHmne
3TUNeHa W wu3yvyeHue ero CBOWCTB, KayeCTBEHHble peakuum OopraHU4eckux
BeLLeCcTB, AeHaTypaunsi 6enkoB NpuM HarpeBaHuU, LBETHble peakuun 6enkoB) B
COOTBETCTBMM C MpaBulaMmuM TexHukn 6esonacHocTM npu obpalleHun ¢
BelwlecTBamn u nabopaTopHbiM 006OpPyooOBaHWEM; NPeACTaBNATb pe3ynbTaThl
XUMUYECKOro 3KcrnepumeHTa B dopMe 3anncu ypaBHEHUW COOTBETCTBYHOLLMX
peakuui 1 opmMynnpoBaTh BbIBOAbl HA OCHOBE 3TUX Pe3ynbLTaToB

3.4

CdhopmnpoBaHHOCTb  YMEHWUIA  MPOBOAUTbL  BbIMUCIIEHUS MO XMMMWUYECKUM
ypaBHeHUsIM (Macchbl, o6bema, KonmyecTBa UCXOLHOMO BELLECTBA UMM MpoayKTa
peakuMnm no M3BECTHbIM Macce, O06beMy, KONMUYECTBY OAHOIO M3 WUCXOAHbIX
BELLEeCTB UM NPOAYKTOB peakumm)

3.5

CchopMnpOBaHHOCTb  YMEHWUN  KPUTMYECKU  aHanM3upoBaTb  XMMUYECKYHO
WHOPMaUNIO, MONy4YaeMyld W3 pasHbiX WUCTOYHWKOB (CpeacTBa MacCOBOM
nHdopmauum, ceTb VIHTEpHET u apyrue)

3.6

CdopmunpoBaHHOCTb YMEHUN cobnoaaTb npasuna 3Konornyecku
LenecoobpasHoro noBefeHUss B ObITY U TPyLOBOW [OEATENbHOCTU B LENAX
COXpaHeHMs1 CBOEro 3[0POBbS U OKPYXKalLLEN NPUPOAHON cpenbl, 0OCO3HaBaTb
OonacHOCTb BO3,D.eI7ICTBI/I9| Ha XuBble OpraHU3Mbl ornpenereHHbIX OopraHn4ecKkux
BELLECTB, MNOHMMaAs cMmbicn nokasatena [10K (npegenbHo  gonyctumon
KOHLIEHTpauuKn), MNOSICHATb Ha MpuMepax  Ccrnocobbl  yMEHbLUEHUST U
npenoTBpaLleHnst X Bpe4HOro BO3AENCTBUS Ha OpraHn3m YernoBeka

MpoBepsiembie anemeHThl cogepxanus (10 knacc)




Kop,

MpoBepsieMblii 3rIEMEHT CoAepKaHUs

TeopeTnyeckme OCHOBbI OPraHNYEeCKOM XUMUM

11

I'Ipe)J,MeT OpFaHVIquKOVI XUMUnN: ee BO3HMKHOBEHME, pa3BnUTNE N 3Ha4YeHNe B NOJTy4eHNn
HOBbIX BelWeCTB U MaTepualos. Teopwﬂ CTPOEHNA OpraHn4YecKkunx coeguHeHmn A.M.
EyTnepOBa, €€ OCHOBHbI€ MOJ10XKEeHUA

1.2

CTpykTypHble hopMynbl OpraHnyeckux BellecTB. [omonorusi, nsomepusi. Xumuyeckas
CBSI3b B OpraHM4yecknx CoeaMHEeHnsaX - OguHapHble 1 KpaTHble cBA3n. NMpeacraBneHune o
KnaccuukaLmm opraHn4yecknx BeLLecTB

1.3

HomeHknaTypa opraHM4eckmx coeauHeHn (cucTtemaTnyeckas) u TpuBManbHble Ha3BaHUS
BaXKHEMLLNX NpeacTaBUTENEN KIacCoB OpraHNYeCckux BeLLecTB

Yrnesogopogabl

2.1

AnKaHbl: COCTaB M CTpOeHue, romonornyeckun psga. MetaH m aTaH - npocTenwme
npeacTaBUTENM ankaHoB: U3NYECKME N XMMUYECKME CBOMCTBA (peakumm 3aMeLLeHns 1
ropeHus), HaxoxgeHve B npupoae, NonyvyeHne n npuMmeHeHme

2.2

AnKeHbI: COCTaB U CTPOEHME, FOMOSIOTMYECKUI psg. DTUMEH U NPOMUIIEH - NpocTenlne
npeacTaBUTENM ankeHoB: hM3NYECKMe U XMMUYECKUE CBOMCTBA (peakuuy rmapupoBaHms,
ranoreHupoBaHus, rugpaTauum, OKUCIIEHUss W MonuMepusauun), nonyyYeHne u
npuMeHeHne

2.3

AnkagueHbl: 0ytagueH-1,3 n metundytagneH-1,3: cTpoeHre, BaXHENLINE XUMUYECKNE
CBOWCTBa (peakuusa nonumepusauumn). NonydeHme CUHTETUYECKOTO KaydyKa U pe3unHbl

2.4

AnNKuHbl: CcOCTaB M OCODEHHOCTM CTPOEHWsi, FOMONorMyeckuni psg. AueTuneH -
NPOCTENLLNIA NpeacTaBUTENb ankMHOB: COCTaB, CTPOeHue, U3NYecKue N Xummyeckme
CBOWCTBa (peakuum rMAPUPOBAHMWS, ranoreHMpoBaHus, ruapatauuv, ropeHus),
norny4yeHve n NnpuMeHeHne

2.5

ApeHbl. beH3on: cocTtas, CTpoeHue, (PM3NYecKMe M XUMUYECKME CBOWCTBA (peakuuu
ranoreHNpPoOBaHUs U HUTPOBAHUSA), MONy4YEeHUE U NpUMeHeHue. Tonyon: cocTas, CTPOEHME,
dusnyeckme M XMMMYeckue CBOMCTBA (peakumu ranoreHMpoBaHWst M HUTPOBaHUS),
noriydeHne W npuMeHeHue. TOKCMYHOCTb apeHoB. [eHeTnyeckas CBA3b Mexay
yrnesogopogamu, npyHagnexawmmmy K pasnmyHbIM Knaccam

2.6

MpupoadHble UCTOYHMKM YrreBoaopoaoB. NpupoadHbIv ra3 U NonyTHble HedTsHbIE rasbl.
Hedte n ee npoucxoxgeHue. Crnocobbl nepepaboTkum HedTU: NeperoHka, KPekuHr
(Tepmuyeckuii, kaTanutudeckun), nuponus. [lpogykTel nepepaboTkm HedTH, WnX
NPMMEHEHNE B MPOMBIWUIIEHHOCTM U B ObITy. KameHHbIn yronb M NpOAYKTbl €ro
nepepadoTku

chnopouco,u,epx(au.l,me opraHmnyeckme coegnHeHuA

3.1

MpegenbHble ogHOATOMHbIE CnMPTbl. MeTaHON W 3TaHON: CTpoeHue, hmsndeckne u
XUMUYECKMEe CBOWCTBA (peakumm C aKTUBHbIMW MeTannamu, ranoreHoBoAopo4amMu,
ropeHue), npumeHeHve. BooopogHble CBA3WM Mexay Morekynamu cnupToB. [lencrteue
MeTaHosa 1 3TaHosa Ha opraHn3mM Yernoseka. MHOroaToMHble CNNPThI. ATUMEHITIMKONb U
rMUUEPUH: CTpoeHune, usanyeckne u XMMMYeckue CBOMCTBA (B3aUMOLEWCTBUE CO
LLIeNOYHbIMU MeTannaMm, kKadeCTBeHHas peakLms Ha MHOroaToMHble cnupThl). Jenctene
Ha opraHnam yenoBeka. [1pMMeHeHne rnmuepurHa n STUNEHINNKONSA

3.2

deHon: CTpoeHne Monekysnbl, (PU3NYECKME U XUMUYECKME CBOWCTBA. TOKCUYHOCTb
deHona. MNMpumeHeHne deHona

3.3

Anbgernabl U KETOHbI. CDopmanbu,erM,q, aueTtanbaerng. CTpoeHue, cbmsvlqecme n
XUMUYECKNE CBONCTBA (peaKLl,I/II/I OKNCIeHnaA 1 BOCCTaHOBJ1€HUA, Ka4eCTBEHHbIE peaKLl,I/IM),




nonyyeHne n npuMeHeHmne

3.4

OaHOOCHOBHbIE NpefenbHble KapboHOBbIE KMCNOTbl. MypaBbMHasa 1 yKCycHasi KUCNOThbI:
CTpoeHue, puanyeckme n xMMmmyeckue CBOMCTBa (CBONCTBA, obLMe Ans Knacca KUCNoT,
peakumsi atepudpmkaLmm), nonyvyeHune un npumeHeHue. CTeapuHOBas M OnevHoBast
KMCMNOTbl Kak NpeAcTaBUTENM BbICLUIMX KapOOHOBLIX KMCMOT. Mblfia Kak conu BbICLUMX
KapbOHOBBIX KUCIIOT, UX MOKoLLee AeNcTBre

3.5

CnoxHble ahmpbl Kak NPOU3BOAHbIE KapOOHOBbLIX KACNOT. MAPONM3 CNOXHbIX 3hUPOB.
Kupbl. M'maponus xunpos. MNMprmeHeHne xunpoB. bronornyeckas ponb Xupos

3.6

YrneBoAbl: cocTas, knaccudukauus yrnesogos (MOHO-, Av- 1 nonucaxapwael). [niokosa -
NPOCTENLLINIA  MOHOCaxapui: OCODEHHOCTW CTPOEHMs MOMeKymbl, du3nyeckue wu
XMMu4yeckue cBowicTBa (B3ammogenctene ¢ rmgpokcmgom meau (Il), okmcnexuwe
aMMMa4vHbIM pacTBOpoM okcuaa cepebpa (l), BoccTaHOBMNeHWe, GpoXeHue TIoKo3bl),
HaxoxgeHue B npupoae, npumeHeHue, bruonornyeckas ponb. PoTocmHTe3. PpykTO3a Kak
nsomep rmnoko3bl. Kpaxman u uennonosa kak npupoaHble nonumepbl. CTpoeHue
Kpaxmana u uennonosbl. dPusnyeckne n XxmmMmyeckue CBOMCTBa Kpaxmana (rMaponus,
KayeCTBeHHas peakumsi ¢ M1ogom)

A30Tcop,ep>|<au_w|e opraHmnyeckme coegnHeHuA

4.1

AMVHOKMCNOTbLI Kak aMOTEpPHbIE OPraHn4eckne coeanHeHns. Puruanyeckme n XmuMmmnyeckme
CBOWCTBa aMUHOKMCHOT (Ha npuMmepe rnuumHa). buonornyeckoe s3HayeHne aMMHOKMCHOT.
MenTtuabl

4.2

Benku kak npupodHble BbICOKOMONEKYNAPHbIE COeAMHeHus. MNepBuYHas, BTOpUYHas U
TpeTUYHas CTpykTypa 6enkoB. XnuMmuyeckne cBoicTBa 6enKoB: rmaponus, geHatypauums,
KayecTBEHHble peakumun Ha 6enku

BbICOKOMOJ'IeKyrIFIprIe coeagnHeHnA

51

OCHOBHblEe MOHATUSA XUMUN BbICOKOMOJIEKYNAPHbIX COeNHEHNI: MOHOMeEpP, nonnmep,
CTPYKTYypHOE 3B€HO, CTeneHb nonmmMmepusaunmn, cpegHada MonekynapHada Macca.
OcHOBHble MeToObl CUHTE3a BbICOKOMOJEKYNAPHbIX COeANHEHUN - nonuMmepusaumna un
NnoJIMKOHAeHcauunaA

5.2

OKcnepuMeHTanbHble METOAb! M3YyYEHNs BELLECTB U UX NPeBpaLLEHNiA: 03HAKOMITEHUE C
obpasuamMm NpUpoaHbIX U UCKYCCTBEHHbIX BOJIOKOH, MriacTMacc, kay4dykoB. [MonydeHune
CUHTETUYECKOro Kayvyka 1 pesuHbl

lMpoBepsiemblie TpeboBaHUS K pe3ynbTataM OCBOEHUS OCHOBHOM
obpasoBartenbHom nporpammel (11 knacc)

Kog

MpoBepsieMble NpeaMeTHble pesynbTaTbl OCBOEHUSI OCHOBHOWN 06pa3oBaTenbHON

NnpoBepseMOro nporpaMmbl cpegHero obero obpasoBaHusi

pesynbTaTa

1

TeopequeCKme OCHOBbI XMUn

11

BnageHwve CUCTEMOWN XUMUYECKNX 3HaHUNA, KoTopas BKITIOYaET:
OCHOBoOMoMarawwme MoHATUA (XMMWUYECKUA 3NIEMEHT, aToM, SJIEKTPOHHasi
obornoyka atoma, s-, p-, d-3MEeKTPOHHble opbuTanyn aToOMOB, WOH, MOSeKyna,
BaNeHTHOCTb, 3NEeKTPOOTPULATENBHOCTL, CTEMEHb OKUCIIEHUS, XMMMYecKasl CBS3b,
MOIb, MOMsipHasi Macca, MOMSPHbIA 00beM, KpucTannuMyeckas pelleTka, TUMbl
XUMUYECKNX peakuui (oKMCNUTENBHO-BOCCTAHOBUTESbHbIE, 3K30- 7]
SHOOTEPMUYECKME, peakuMnm MWOHHOro oOMeHa), pacTBOp, SEKTPOMnMUTHI,
HEe3MNeKTPONUTHI, aneKkTponuTnyeckas auccoumauus, OKMCNUTENb,




BOCCTAHOBUTENb, CKOPOCTb XMMWUYECKOW peakumm, XMMUYECKOEe paBHOBECUE);
TEOPUU M 3aKOHbI (TEOpMs 3INEKTPONUTMYECKOW auccoumaumun, lNMepuopmyecknii
3akoH [./. MenpeneeBa, 3akoH COXpaHEHWsi Macchbl), 3aKOHOMEPHOCTH,
CUMBOMYECKNIA S3bIK XMMUK, DaKTONOrnM4yeckne cBeaeHms o CBOMCTBax, COCTaBe,
nonyyeHnn 1 6e3onacHoOM UCNONb30BaHUN BAXKHENLLMX HEOPraHNYEeCKUX BELLLECTB
B OGbITY 1 NpaKkTUYEeCKon AeATenbHOCTU YernoBeka

1.2

CdopMMpOBaHHOCTb YMEHWIA BbISIBNSITE XapakTepHble NMpu3Haku U B3avMOCBSI3b
M3YYeHHbIX MOHSATUIA, MPUMEHSITb COOTBETCTBYIOLUME MOHSATUS MPW OnMcaHUu
CTPOEHUSI 1 CBOWCTB HEOPraHUYECKMX BELLECTB M UX MPEBPALLEHUA; BbIABNSATH
B3aMMOCBSI3b XMMWYECKUX 3HAHWA C MOHATUAMW W MNPeACTaBNEHUAMU APYrvX
€CTEeCTBEHHOHaY4YHbIX NPeaMeTOB

13

BnageHne OCHOBHbIMM MeToAaMu Hay4yHOro No3HaHWsl BELLEeCTB U XMMUYECKUX
ABNEHUI (HabnogeHne, NsMepeHue, aKCNepUMEHT, MoAeNMpPoBaHUE)

1.4

ChopMnpoBaHHOCTE YMEHUI OnpeaensaTb BaneHTHOCTb U CTeNeHb OKUCMEHMS
XUMWUYECKNX 3MEMEHTOB B COEAMHEHMSAX Pas3fIM4HOro cocTasa, BUA XMMUYECKOW
CBA3M (KOBarneHTHas, MOHHas, MeTannmyeckas, BOAOPOAHas) B COEQNHEHUSIX, TUN
KPUCTannn4eckon peLleTKM KOHKPETHOro BellecTBa (aTomHasi, MONeKynsipHas,
WOHHas, MeTannu4yeckas)

15

CchopmmnpoBaHHOCTb YMEHWI OnpeaensiTb XxapakTep cpeabl B BOAHbLIX pacTBOpax
HeopraHM4YeCcKNx coeauHeHnn

1.6

CdopMMpOBaHHOCTL YMEHUSI  KraccuuUMPOBaTb XUMWYECKUME peakuun no
pasnnyYHbIM MpKU3Hakam (YMCNy U COCTaBy pearvpyloLiMxX BeLLecTB, TemnsioBoMy
adpheKTy peakuun, USMEHEHUIO CTENEHEN OKUCIIEHUs 3NIeMEeHTOB, 0b6paTUMOCTH
peakuum, y4acTuio katanvsaTtopa)

1.7

CopMUPOBAHHOCTb YMEHWIA COCTaBNSATh YPaBHEHWUSI peakUMii pa3nnyHbIX TUMNOB,
MOMHblE M COKPALUEHHblE YpPaBHEHUS peakuMil WMOHHOrO OOMeHa, y4uuTbiBas
YCOBUS, NPU KOTOPbIX 3TU peakummn nayT 4o KoHUa

18

CdopmunpoBaHHOCT  YMEHWA  MPOBOAWUTL  peakuun,  MNOATBepxaatoLime
Ka4yeCTBEHHbI COCTaB pasfMYHbIX HEeOopraHUMYecknx BeLLecTB, pacno3HaBaTb
OMbITHBIM NYTEM WOHbI, MPUCYTCTBYIOLLME B BOAHbLIX pacTBOpax HeOpraHM4YecKmx
BELLeCTB

1.9

CdopmnpoBaHHOCTb YMeEHUN packpbiBaTb  CYLLHOCTb OKUCNUTENbHO-
BOCCTaHOBUTEbHbIX peakLuii NocpeacTBOM COCTaBNEHNs SNEKTPOHHOro 6anaHca
3TUX peakummn

1.10

CopMMpPOBaAHHOCTE YMEHUIA OOBACHATH 3aBUCUMOCTb CKOPOCTU XMMWYECKOM
peakumm OT pasnU4YHbIX aKTopoB

1.11

ChopMMpPOBaAHHOCTE YMEHMI OOBACHATH XapakKTep CMELLEHUsT XUMMUYECKOro
paBHOBECMKS B 3aBUCMMOCTUM OT BHELLHEro Bo3gencteus (npuHumn Jle WWatense)

Obwas n HeopraHmn4yeckasa xmMmuna

2.1

CchopmmpoBaHHOCTb YMeHUIN packpbiBaTbk cMbicn lNMepuogmyeckoro 3akoHa [.U.
MeHgeneeBa n 4EMOHCTPUPOBATL €0 CUCTEMaTU3NPYIOLLYI0, OO BbACHUTENBHYIO 1
NPOrHOCTUYECKYHO (DYHKLNN

2.2

ChopMnpoBaHHOCTb YMEHUIA XapakTepusoBaTb 3MEKTPOHHOE CTpOeHue aToMOB
XUMu4ecknx anemeHtoB 1 - 4 nepuoaos lepuoguyeckorn CUCTEMbI XUMUYECKUX
anemeHToB [.MN. MeHgeneeBa, ncnonb3ysi MOHATUSA "S-, p-, d-3NEKTPOHHbIE
opbuTanu”, "aHepretTmdeckne ypoBHU", OOBACHATL 3aKOHOMEPHOCTU U3MEHEHWUSI
CBOWCTB XMMUWYECKUX 3MIEMEHTOB W MX COeAVHEHW MO nepvogam WU rpynnam
Meprnogunyeckon cncteMbl Xummyeckmx anemeHTos [1.1. MeHaeneesa




2.3

CdhopMMpOoBaHHOCTb YMEHWIN XapakTepun3oBaTh (ONMUCbIBaThb) O6LLME XUMUYECKUE
CBOICTBa HEOPraHWYecKMX BeLLEeCTB pPasfMYHbIX KNaccoB, MNOATBEPXKAaTb
CYLLIECTBOBaHNE TEeHETUYECKON CBSI3N MeXAdy HeopraHW4eckuMu BeLlecTBamu C
MOMOLLbIO YPaBHEHWUIA COOTBETCTBYIOLLMX XMMUYECKUX pPeaKLimnii

2.4

CdopMMpOoBaHHOCTb YMEHWI1 yCTaHaBNMBaTb NPUHAOMIEXXHOCTb HEOPraHUYeCKMX
BELLECTB MO MX COCTaBY K onpeaenieHHoMYy Krnaccy (rpynne) CoeaAMHeHun (NpocTbie
BEeLLEeCTBa - MeTan bl U HeMeTannbl, OKCUAbl, OCHOBaHWS, KUCOTbl, aMdOTEPHbIE
rMapoKcuabl, conu)

2.5

ChopMNpOBAHHOCTE  YMEHWA WCMOMb30BaTb XMMUYECKYID CUMBOMMKY AnS
cocTaBneHms opMyn BeLWEecTB U  YpaBHEHUA XMMWUYECKUX peakuuu,
cuctemaTnyeckyto HomeHknatypy (IUPAC) n TpuBmarnbHble Ha3aBaHUSA OTAENbHbIX
HeopraHMyecknx BeLlecTB (yrapHbl ras, yriekucnbll ras, amMmuak, raweHas
N3BeCTb, HeralleHas 3BecTb, MUTbeBas coda, NMMPUT U apyrue)

2.6

ChopMmnpoBaHHOCTE YMEHMI XapakTepusoBaTb (ONMcbiBaTh) 06LME XMMU4eCcKkme
CBOMCTBA HEOpPraHMYECKNX BELLECTB pPa3fU4YHbIX KMaccoB, MNOATBEPXAATb
CYLLLECTBOBaHNE TEHETMYECKOW CBA3M MeXOYy HEeOpraHUM4eckMMy BellecTBamu C
NMOMOLLIbIO YPaBHEHUI COOTBETCTBYHOLLUMX XMMUYECKUX peaKuni

2.7

ChopMUPOBAHHOCTb  YMEHUWA  MNaHMpoBaTb W BbINOMHATE  XUMWYECKUIA
3KCMEPUMEHT (pa3fnoxeHue nepokcuaa Bogopoaa B MPUCYTCTBUM KaTanusartopa,
onpegerneHne cpedbl pPacTBOPOB BELIECTB C MOMOLLbIO  YHMBEPCanbHOro
WHAMKaTOpa, BIUAHWE Pa3fn4YHbIX (PaKTOPOB Ha CKOPOCTb XMMUYECKON peakunu,
peakuum MOHHOro obmeHa, KayeCTBEHHble peakumn Ha cynbdat-, kapboHaT- u
Xropua-aHUOHbI, HA KaTUOH aMMOHUS, peLLeHne IKCMepuMeHTanbHbIX 3agay no
Temam "Metannel" n "HemeTtannbl") B COOTBETCTBMU C MpaBuiaMu TEXHUKU
GesonacHocTn Npu 06paLleHn ¢ BellecTBamu u nabopatopHbiM 060pyaoBaHUEM;
NPeacTaBnATb pesynbTaTbl XMMUYECKOro 3KcrepumeHta B Qopme 3anucu
ypaBHEHU COOTBETCTBYIOLMX peakuuin U hopMynupoBaThb BbIBOAbI HA OCHOBE
3TUX pe3ynbTaToB

2.8

CdopMmpoBaHHOCTE yMeHMIA cobntogaTe npaBuna MoSb30BaHUS XUMUYECKON
nocynon v nabopaTopHbiM obBopygoBaHMEM, a Takke npaBuna obpalieHus ¢
BellectBaMn B COOTBETCTBUN C UHCTPYKUMAMM MO BbINOJTHEHUIO na6opaToprlx
XUMUYECKUX ONbITOB

2.9

ChopMmnpoOBaHHOCTbL YMEHMWI XapaKTepM3oBaTbh XMMUYECKME NPOLIECChI, Nexallme
B OCHOBE MPOMBILUSIEHHOrO MOMTyYEHUs] CEPHOWM KUCMOTbl, aMMuaka, a Takke
chopMMpOBaHHOCTL NpeAacTaBneHMi 06 oOWMX HaydHbIX NpUHUMNAxX u
3KOMOrMyecKknx Npodnemax XMMm4eckoro NnpomM3BoaCcTea

Xnmusa 1 xkun3Hb. PacyeTbl

3.1

CdopmmpoBaHHOCTb npeacrtaBneHUn O  XUMUYECKOW cocTasnsoLen
€CTECTBEHHOHAYYHOW KapTUHbI MMPa, PONN XUMUW B MO3HAHUW SBNIEHUA NPUpOabI,
B (POPMMPOBAHUN MBILWIEHUS WU KyNbTypbl JIMYHOCTU, €e (YHKLUMOHANbHOMN
rPaMOTHOCTW, HEOOXOAMMON ONSA pelleHNst NPakTUYECKMX 3aday U 9KOJOormyYecku
060CHOBaAHHOIO OTHOLLEHWSI K CBOEMY 300POBbLIO U MPUPOAHON cpeae

3.2

COpMUPOBAHHOCTL  YMEHWUIA  KPUTUYECKU  aHanuManpoBaTb  XUMUYECKYHO
WHpopMaUMio, MOMy4YaeMyld U3 pasHbiX WCTOMHUKOB (CPEACTBA MacCOBOW
KOMMYHUKaLUMK, ceTb MIHTepHeT u apyrue)

3.3

CdopmmpoBaHHOCTb yMeHUI cobnogaTb npasuna 3KOSIOrn4ecKkmn
LenecoobpasHoro nosefeHWss B ObiTy M TpyooBOW AEATENbHOCTU B Lensax
COXpaHEeHWsi CBOEro 340PO0BbS 1 OKpyXatoLen NpupoaHon cpeabl

3.4

Oco3HaBaTb OMacHOCTb BO3OEUCTBUSA Ha XMBble OopraHn3mMbl onpepernieHHbIX
BeLLeCcTB, NOHMMas cmbicn nokasatensa 0K, noscHATL Ha npunmepax cnocoo6bl




YMEeHbLWIEeHNA W npeagorBpawleHna ux BpenHoro BO34ENCTBUS Ha OpraHun3m
YyenoBeka

3.5

CcopMnpoBaHHOCTE  YMEHUN NPOBOAUTbL BbIYMCIEHUS C  WUCMNOMb30BaHMEM
NOHATMSA "MaccoBas OOns BellecTBa B pacTBope”, 00beMHbIX OTHOLLIEHUN ra3oB
npuY XUMNYECKNX peakLmsiX, Macchl BeLecTBa UM obbema rasoB no M3BECTHOMY
KONMMYecTBY BelllecTBa, Macce nnn obbeMy oQHOrO U3 y4acTBYIOLLMX B peakuuu
BELLECTB, TEMNOBOro adpdhekTa peakumm Ha OCHOBE 3aKOHOB COXPaHEHMs1 MaccChl
BELLECTB, NPEBPALLEHNST U COXPAHEHUS SHEPTUN

lMpoBepsiemble anemeHTbl cogepxanus (11 knacc)

Kop,

MpoBepsieMblii 3aNIEMEHT CoaepKaHus

TeopeTunyeckne OCHOBbI XUMUK

11

Xumuyeckuin  anemeHT. ATom. SAapo aToma, M30ToMbl. OMNEKTpoHHasi o6orouka.
OHepreTnyeckne YpoBHM, MOAYPOBHW. ATOMHble opbutanu, s-, p-, d-3neMeHTbI.
OcobeHHOCTV pacnpedeneHnst aNeKTPoOHOB Mo opbuTansiM B aToMax 3/1eMEHTOB NepBbIX
yeTblpex NepuoaoB. AneKTpoHHasi KOH(Urypaums aToMOB

1.2

Mepuogmnyeckni 3akoH u [lepuoguyeckass cuctema Xummyeckux anemeHtos [.U.
MeHgeneeBa. CBs3b Nepmoamnyeckoro 3akoHa v epuogudeckon CUcTeMbl XMMUYECKUX
anemeHtoB [O.I. MeHgeneeBa C COBPEMEHHOW TeOpUEW CTPOEHUS aTOMOB.
3aKOHOMEPHOCTU W3MEHEHUS CBOWCTB XMMMWYECKUX 3MEMEHTOB WM 0OOpasyembiX VMM
NMPOCTbIX M CIIOXHBLIX BELLECTB MO rpynnaMm v nepuogam. 3Ha4yeHne MNepuoamyeckoro
3aKOHa B PasBUTMM HAyKK

13

CtpoeHve BewectBa. Xumuyeckas CBA3b. Buabl xmmuuyeckon cBs3M (koBaneHTHas
HernonsgpHaa W nonspHasa, WMOHHas, MeTannunyeckas). WNOHbI: KaTMOHblI U AHWUOHBI.
MexaHuambl 0b6pa3oBaHMs KOBarNeHTHOW XMMWYECKOW CBA3M (OOMEHHbIA M LOHOPHO-
akuenTopHbIn). BogopoaHas cBA3b

14

BaneHTHOCTb. AnekTpooTpuuaTenbHocTb. CTeneHb OKUCIEHUS

15

BeuwecTtBa MOJIEKYJIAPHOIo N HEMOJIEKYITAPHOIo CTPOEHUA. 3aKoH NocTosiHCTBa cocTaBa
BellecTBa. Tunbl KpuUctarmmm4eCckmnx peLueTok. 3aBNCUMMOCTb CBOWCTBa BELLECTB OT TMna
KpI/ICTaJ'IJ'IVILIeCKOIZ peweTKn. MoHaTne o ANCNepcCHbIX CUcTemax. VICTUHHbIE 1 KONnouaHble
pacTBOpbLI. MaccoBas gons Bellectsa B pacTtBope

1.6

Knaccudpuvkauusa HeopraHumyeckux coefauvHeHun. HomeHknaTypa HeopraHuyeckux
BeLlecTB

1.7

Xummnyeckaa peakumsa. Knaccudumkaumsa XMMUYECKMX peakumin B HeopraHuM4eckom Wu
OpraHM4yeckon XuMMuUWU. 3aKOH COXPaHEHMSI MacChbl BELLECTB, 3aKOH COXpPaHEHUs U
NPeBpPALLEHNsT SHEPTUM NPU XUMUYECKNX peaKLmaX

1.8

CKOpOCTb peakuunn, ee 3aBUCUMOCTb OT pa3JfiNvHbIX (*)aKTopOB

19

OGpaTtumble peakumn. Xumudeckoe paBHoBecue. PakTopbl, BNUSOLWME HA COCTOSAHME
Xummyeckoro pasHosecud. MNMpuHumn Jle WaTtenbe

1.10

3J'IeKTpOJ'IMTI/I‘-IeCKaF| auccoumaums. CunbHble 1 cnabble QNEKTPOSINTDI. Cpe,u,a BOAHbIX
pacTBOpPOB BELLECTB. KUCNada, HeﬁTpaanaﬂ, LwenoyHas. Peakumm noHHoro obmeHa

111

OKUCnUTENbHO-BOCCTAaHOBUTESbHbIE peakuumn

HeopraqueCKaﬂ XUMuna




2.1

HemeTtannbl. [lonoxeHune HemeTannoB B [lepnognyeckon CUCTEME XMMUYECKUX
anemeHToB [1./. MeHaeneeBa n 0CobEHHOCTU CTpOeHUs atomoB. Pusanyeckne CBoncTea
HemeTanmnoB. AnnoTponus HemeTanmnoB (Ha npumepe kKucropoda, cepbl, docdopa u
yrnepoaa)

2.2

XnMmmnyeckme CBONCTBA BaXXHEWMLIMX HeMeTasnnoB (ranoreHoB, cepbl, a3oTa, docdopa,
yrnepoga W KpeMHMs1) U UX COeAMHEHWA (OKCMOOoB, KWCMNOPOACOAEpXalux KMCHOT,
BOAOPOAHbIX coeauHeHun). NpMmMeHeHe BaXXHENLLNX HEMETAINOB U X COeQUHEHUN

2.3

MeTtannbl. [NonoxeHne metannoB B [lepnognyeckon cucteme XUMUYECKNX SM1IEMEHTOB
O.U. MengeneeBa. OcobeHHOCTM CTPOEHUS ANEKTPOHHbLIX 06004YEK aTOMOB METAarsoB.
Obwme pusnyeckue ceonctaa metannos. Cnnaebl METaNMOB. JNEKTPOXUMMUYECKU psa
HaNpsPKeHUn MeTannos

2.4

XvMUYeckne CBOMCTBA BaXKHEMLLIMX MeTannoB (HaTpWi, Kanuih, Kanbuui, MarHum,
antoMUHNIA, UMHK, XPOM, Xene3o, Meab) n ux coegmHernmn. Obwme cnocobbl nonyyYeHus
mMeTannos. [NpumeHeHne MeTannoB B ObITy U TEXHUKE

2.5

"eHeTU4eckasa cBA3b HeOopraHn4ecknx BeLwecTB, NpuHaaneXxawmnx K pas3yimdyHbiM Knaccam

XUMUS U KU3Hb

3.1

Ponb xumnn B obecnevyeHnmn aKonorn4eckon, aIHepreTM4eckom u nuweBon 6e3onacHocTy,
pasBUTUN MeanunHbl. [TOHATME 0 Hay4HbIX MeTodax MO3HAHUSA BELECTB U XMMUYECKUX
peakuun

3.2

MpenctaBneHnss o6 0OOWMX HAydHbIX NPUHUMNAX  MPOMbBILISIEHHOIO  MOMYyYeHUs
BaXXHeMWwunx BewecTts. YenoBek B Mupe BeweCcTB W MaTepuanoB: BaXHeuwue
CTpouTernbHble MaTepuarbl, KOHCTPYKLUMOHHbIE MaTepuarsbl, Kpacku, CTEKNo, Kkepamuka,
Matepuanbl Ons  9NeKTPOHWKW, HaHoMaTepuanbl, OpraHW4yeckne u MUHepasibHble
yaobpeHusi

3.3

Xumust 1 300pOBbE YernoBeka: NpaBura UCNofb30BaHUSI NEKAPCTBEHHbLIX NpenapaTos,
npasuna 6e3onacHoro MCronb3oBaHWs npenapaToB ObITOBOM XUMWM B MOBCEOHEBHOW
XU3HU

MpoBepsiemble Ha EI'3 no xumnn TpeboBaHus
K pe3ynbTaTam OCBOEHMS OCHOBHOM 0O6pa3oBaTenbHON NporpaMmbl
cpeaHero obLiero obpasoBaHus

Kopg

npOBepﬂeMble TpeGOBaHMﬂ KnpeaMeTHbIM pe3ylibTataM OCBOEHUA OCHOBHOW

npoBepsieMoro obpasoBaTesbHOI NporpaMMbl cpeaHero obLlero obpasoBaHus

TpeboBaHusi

1

BrniageHne cMcteMon XMMUYECKUX 3HAHUK, KOTopas BKMOYaeT:
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OCHOBoOMofarawlme MOHATUS  (XMMUYECKMI  3NIEMEHT, aToMm,  W30TOrMbl,
9NeKTpoHHas oboriodyka atoma, S-, p-, d-3NEeKTPOHHble opGuTanu aTtomoB,
OCHOBHOE U BO30OYXOEHHOE COCTOSIHME aTOMa, WMOH, MOreKyrna, BareHTHOCTb,
ANEeKTPOOTPMLIATENBHOCTL, CTEMeHb OKUCMEHWUs, Xumudeckass cBsasb ( O~ u
T-CBA3b | kpatHble cBA3K), IMOPUAN3ALIMS aTOMHbIX opbuTanen, Kpuctannmyeckas
peLleTka, MOfb, MOSISIpPHas Macca, MOSIPHbIA 0ObeM, MONSIpHAs KOHUEHTpauus,
pacTBOpbl (UCTUHHbIE, AUCNEPCHbIE CUCTEMbI), KpUCTannornaparbl, YrinepoaHbli
ckeneT, yHKUMOHanbHas rpynna, pagvkan, M3oMepbl, CTPYKTypHasi popmyna,
nsomepus (cTpykTypHas, reomeTpuyeckas (umc-, TpaHcu3omepusl),
rOMOSIOrMYECKUin psif,, FOMOJIONM, YrNeBOAOPOAbI, KUCIOPOA- U a30TCoAepKalume
coeanHeHus, BMOonorMyeckn akTuBHbIE BellecTBa (YrneBofbl, Xupbl, Gernku),




MOHOMEP, MonMMep, CTPYKTYpPHOE 3BEHO, BbICOKOMOMEKYNSAPHbIE COEAMHEHNS,
KPEKMHT,  PUOPMUHI,  TUMbl  XUMWYECKUX  peakumn  (OKMCIMTENbHO-
BOCCTaHOBUWTESbHbIE, 9K30- M 3HOAOTEPMUYECKNE, peaKkLM MOHHOrO 0O6MeHa, romo-
W reTeporeHHble, obpaTumble K HeobpaTuMmble), pPacTBOpP, JNEKTPONUTHI,
HESaMNeKTPONUTbl, JNEKTPONUTUYECKas Auccouunauus, CcTeneHb Auccoumaumu,
OKUCINTENb, BOCCTAHOBUTENb, 3MEKTPONn3, CKOPOCTb XMMWUYECKOW peakuumu,
XUMUYECKOE paBHOBECKE)

1.2

TEOPWM U 3aKOHbI (TEOPUSI XMMUYECKOTO CTPOEHUsI opraHnyecknx BeluecTts A.M.
BytnepoBa, Teopus anekTponuTM4eckoi Auccoumauuu, MNepuognyecknin 3akoH
O.W. MeHnpeneeBa, 3aKOH COXpaHEHWS MaccChl), 3aKOHOMEPHOCTM, CUMBOJINYECKMIA
A3bIK XMMWKW, MUPOBO33PEHYECKME 3HAHWS, Nexalme B OCHOBE MOHVMMaHMWS
MPUYMHHOCTM U CUCTEMHOCTU  XUMWYECKUX  SIBIIEHWIA,  COBPEMEHHbIE
npeacTaBneHNss O CTPOEHWM BeLlecTBa Ha aTOMHOM, MOJIEKYNSPHOM U
HaZMONEKYNSAPHOM YPOBHSX

13

npeacrtaBneHna 0 MexaHudmMax XUMNYeCKux peaKLl.VIVI, TepMoANHAMUYECKUX U
KUHETUYECKMNX 3aKOHOMEPHOCTAX UX NpPOTEeKaHuA, O XMMUYECKOM paBHOBECUMU,
ONCnepcCHbIX cCUCTemMax

1.4

cbaKTonoquecme CBedeHus 0 CBOMCTBax, COCTaBe, nonyyvyeHun wmn ©e3onacHom
MCNONb30BaHMN BaXKHEMNLLNX HeopraHn4ecknx n opraHM4eckmnx BellecTB B 6bITy n
I'IpaKTVI‘-IeCKOVI OEeATEeNIbHOCTU YerioBeka

15

obwme HayyHble MPUMHUMNBI  XMMUYECKOro Mpom3BoacTBa (Ha npumMmepe
Npon3BOACTBa CEPHOWN KUCNOThI, aMMnaka, MeTaHona, nepepaboTkn HedTH)

ChopmMnpoBaHHOCTb YMEHWI BbIABMATD:

2.1

XapaKkTepHble nNpu3Hakn W B3aMMOCBA3b U3YYEHHbIX NMOHATUN, NPUMEHATb
COOTBETCTBYHOLLNE MOHATUA NPU ONNCaHUN CTPOEHUA U CBOWNCTB HeopraHn4ecknx
N opraHn4eckmnx selecTB N nx npeBpau.l,eHw?l

2.2

B3aMMOCBSI3b XMMWYECKMX 3HAHUN C MOHATUAMU W npencraesieHnaMn Opyrmx
npeamMeToB AnsA ©onee OCO3HAHHOrO MOHUMaHUS U OBBbACHEHUS CylWHOCTH
MaTtepuanbHOro eguHCTBa Mupa

C(bOpMVIpOBaHHOCTb YMEHUA NCnosb30oBaTh:

3.1

HaVMEHOBaHUS XUMUYECKNX COEANHEHWNI MEXOYHAPOL4HOMO CO3a TEOPEeTUYECKOM
W NpUKNagHoW XMMWUM U TpUBMANbHble Ha3BaHUS BELLECTB, OTHOCSLUMXCHA K
N3yYeHHbIM Knaccam OpraHUYeckux U HeOpPraHMYecKMx CoegmHeEHNN

3.2

XUMUYECKYI0 CUMBOMUKY AONA COCTaBrneHus oopMyrl HEopraHUYeckux BeLLecTB,
MONEKYNAPHbIX W CTPYKTYPHbIX (pasBepHYTbIX, COKpaLLEeHHbIX W CKeneTHbIX)
dhopMyn opraHnYeckmx BeLecTs

CopMUPOBaHHOCTL YMEHMS KnaccnuLmMpoBaTh:

4.1

HeopraHn4yeckmne BellecrtBa, CaMOCTOATENIbHO BbI6VIpaTb OCHOBaHUA N Kputepumn
anda KJ'IaCCI/IC*)I/IKaLI,I/II/I n3yvyaemMbiX XMMNYECKUX obbekToB

4.2

opraHun4yeckne Belectsa, CaMOCTOATENTIbHO BbI6MpaTb OCHOBaHWA U Kputepun AnAa
KJ'IaCCI/ICbI/IKaLI,I/II/I n3yvyaeMblX XMMUYECKNX obbekToB

4.3

Mo pasnuyHbIM NpU3Hakam (YUCNy 1 COCTaBy pearnpyoLux BeLwecTs, TENIOBOMY
achbdhekTy peakumm, U3BMEHEHNIO CTEMEHEN OKUCINEHUS SNIEMEHTOB, 00paTMMOCTH
peakuun, y4acTuio katanusaropa)

C(bOpMI/IpOBaHHOCTb YMEHUA XapakTepn3oBaTb 3J1IEKTPOHHOE CTPOEHNE aTOMOB (B
OCHOBHOM U BO36y)K,EI,eHHOM COCTOFlHI/IIA) N MOHOB XMMMWYECKMX 3nemeHToB 1 - 4




nepuogoB [Mepunogudeckon cuctembl .. MeHgeneeBa W uX BamneHTHble
BO3MOXHOCTW, UCNONb3yd MOHATUA S-, p-, d-3NEeKTpOoHHble opbuTtanuy,
3HepreTU4eckne ypoBHHU

ChopMnpOBaHHOCTE YMEHUSI OOBACHATbL 3aKOHOMEPHOCTU W3MEHEHWsSI CBOWCTB
XUMUWYECKNX INIEMEHTOB M 0Opa3yeMbIX MU COeQUHEHMIA NO NepUoLaM 1 rpynnam

CopMNpOBaHHOCTE YMEHUS COCTaBNATb YPaBHEHUS XUMUYECKUX peakuun u
packpbiBaTb UX CYLUHOCTb:

7.1

OKUCITNTEJTbHO-BOCCTAaHOBUTES1bHbIX peaKLl,VIVI nocpencTtsom cocTaBlieHunsa
ANEKTPOHHOIO OanaHca aTux peaKLLMVI

7.2

ypaBHEHUS] peakuuid pasnuyHbiX TUMOB; MOJSIHbIE W COKpalUeHHble YpaBHEHMS
peakumin MOHHOro O6MeHa, y4nTbIBasi YCIOBUS, MPU KOTOPbIX 3TV peakuum nayTt oo
KOHLa

7.3

peakuMit  rMaponusa, peakuuii  KomnnekcoobpasoBaHust (Ha  npumMepe
rMAPOKCOKOMMIIEKCOB LIMHKA W antoMUHMSA)

CdopmmnpoBaHHOCTb YMEHUSA noaTBepxaaTb:

8.1

Ha KOHKPETHbIX MpuMepax XapakTep 3aBMCMMOCTM peakLMOHHON CMocobHOCTU
OpraHNYeckMx COedMHEHWA OT KPaTHOCTW WM Tuna kosanieHTHon cesisn ( O~ u

T-CBA3M ) B3aMMHOro BNUAHUA aTOMOB U rPynM aTOMOB B MOSEKynax, a Takke oT
ocobeHHOCTel peanuaaunmn pasfnyHbIX MEXaHU3MOB NPOTEKaHNSA peakLmii

8.2

XapakTepHble  XUMWYECKME  CBOMCTBA BELLECTB  COOTBETCTBYHOLUMMM
3KCMEPUMEHTAMM U 3aMUCAMU YPaBHEHUA XMMUYECKNX PeaKLUi

ChopMUPOBAHHOCTb YMEHUSI XapaKTepM3oBaTb COCTaB U BaXXHEMLLME CBOMCTBA
BELLECTB, NMpuHagnexawmux K onpegeneHHblM Knaccam u rpynnam CoefuHeHUI
(MpocTble BeLlecTBa, OKCUMAbI, FMAPOKCUALI, CONW; YrNeBoAopOAbl, MNPOCTble
adumpbl, cNUpTbl, heHonbl, anbgernabl, KEToHbI, KAPOOHOBbLIE KMCMNOTbI, CNOXHbIE
3upbl, KUpbl, YrNeBoabl, aMUHbl, aMUHOKUCIOTbI, Genkun)

10

CdopMMpOBaHHOCTb YMEHUSI MPOBOAUTL pacyeTbl MO XUMUYECKUM hopMyram U
ypaBHEHUSIM XMMUYECKUX peakLunii ¢ UCMonb3oBaHNEM (PU3NYECKUX BENUYMNH!

10.1

maccbl (obbema, konvMyecTBa BeLLEeCTBa) MpoAyKTa peakuun, ecrnim OgHO u3
MCXO4HbIX BELWeCTB AaHO B BUAe pacTBopa C onpefernieHHon MaccoBOW gonen
pacTBOPEHHOIO BELLECTBA UMK AaHO B M3ObITKE (MMeeT NpUMECH)

10.2

MaccoBol unm o6beMHON Jonu, Bbixoga NPoAyKTa peakumm

10.3

TENnoBoro agpgekTa peakuun

10.4

0OBbEMHbIX OTHOLUEHWUI ra3oB

10.5

No HAaXOXOEHU XMMUYECKON (bOpMyJ'IbI BellecTBa

11

BnageHue cuctemon 3HaHUA O MeTogax Hay4YHOro NO3HaHUA SIBIIEHUIN Npupoabl,
MCMOJSTb3yEMbIX B €CTECTBEHHbIX HayKax M yMEHWe MPUMEHATb 3TU 3HaHMSA MNpu
3KCMEpPMMEHTANbHOM WCCIeAOBaHUN BELLECTB U ANs1 OOBbSCHEHUST XMMUYECKMX
SBNEHNN, UMEIOLLUX MECTO B NMpUpoAEe, NMPaKTUYECKON AeSATENbHOCTU YernoBeka 1
B MOBCEAHEBHOM XN3HU

12

CdopMMpPOBaHHOCTL YMEHUs MPUMEHATb (MCMOMb30BaTh) 3HAHUA O COCTaBe U
CBOWCTBaX BeLLECTB ANA 9KCNepUMeHTanbHOW NPOBEpKM MMnoTe3 OTHOCUMTENbHO
3aKOHOMEPHOCTEW MNPOTEKaHWsI XMMUYECKUX peakuuMili UM  NpPOrHO3MpPOBaHMS
BO3MOXHOCTE WX OCYLIECTBIIEHUSI; CUCTEMHbIE XUMMWYECKME 3HaHWs [Onis




OOBSACHEHNS W MPOTHO3VMPOBAHWS SIBMIEHWI, WMEIOLMNX €CTeCTBEHHOHaYYHYIO
npupoay; Ans NPVHATUS FPaMOTHbIX PELLEHWI NPoGeM B CUTyaUUsX, CBA3aHHbIX

C XMMUENn
13 CcopMnpoOBaHHOCTE  YMEHUS  NMaHUMpoBaTb W MPOBOAUTb  XUMUYECKUMN
3KCMEPUMEHT (MONy4YeHne N N3y4eHne CBOMCTB HEOPraHMYECKUX N OpraHNYecKmx
BELLECTB, KayeCTBEHHble peakuun YrneBOAOPOAOB pasfIMYHbIX KraccoB U
KMCNOpOACOAEPKaLlMX OpraHUYEecKNX BELLECTB, PeLUeHMEe IKCMepPUMEHTasIbHbIX
3ajady Mno pacrnosHaBaHWO HEOpPraHWYeckMx W OpraHn4yeckux BeELLEeCTB) C
cobntogeHnem npaeun 6esonacHoro odpalleHus ¢ BelwecTsamu 1 iabopaTopHbIM
obopyaoBaHuem; dopmynMpoBaTh LUEnM  UCCrefoBaHusl; NpeactaBnsAtb B
pasnu4Hon hopme pesynbTaTbl IKCNEPUMEHTA, aHanM3npoBaThb U OLEeHMBATb UX
OOCTOBEPHOCTb
14 CcdopMnpoBaHHOCTb  YMEHUSI  OCYLLECTBMATb  LiefleHanpaBleHHbIA  MOUCK
XUMMUYECKON MHOPMAaLMK B PasnmyHbIX UCTOYHMKAX (HaydHas u y4ebHo-Hay4Has
nuTepaTtypa, CpeAcTBa MacCOoBOM WHgopMauun, ceTb WHTepHeT wn pgpyrue),
KPUTUYECKN aHanM3MpoBaTb XMMMUYECKY0 MHGOpMaLMio, nepepabaTbiBaTb €€ U
ncnonb3oBaTb B COOTBETCTBMM C MNOCTaBMIEHHOW y4ebOHOWM 3agaven
15 CopMnpOBaHHOCTE YMEHMS MPOrHO3MpPOBaTb, aHanu3npoBaTb U OLEHMBaTb
MHpOPMaLNIO C NO3MLMIA 3KONOrMYeckon 6e3onacHOCTU NocneacTBuiA BbITOBOM U
NPOVN3BOACTBEHHOW [OEATENbHOCTM YerloBeKka, CBA3aHHOW C nepepaboTkon
BeLLecTB; chOPMUPOBAHHOCTb YMEHWI OCO3HaBaTb OMACHOCTb BO3OAEWCTBUS Ha
XWBble OpraHu3Mbl OMpefernieHHbIX BELWEeCTB, MOHUMasi CMbICH okasaTtens
npedenbHoOM AOMYCTUMOWM KOHLEHTpauuKW, U MOSICHATb Ha npumepax crnocoObl
YMEHbLUEHUST U MpefoTBpaLlleHUs WUX BPeOHOro BO3L4EWCTBUS HA OpraHu3m
yenoseka
lMepeyeHb aneMeHTOB cogepxaHus, nposepsiemMblx Ha EIM3 no xvmum
Koa [NpoBepsaeMbIn anNeMeHT coaepxaHust
1 TeopeTnyeckne 0CHOBbI XUMUK
1.1 CtpoeHue BewectBa. CoBpeMeHHast Mofdenb CTpoeHust aToma. PacnpegeneHue
3NIEKTPOHOB MO 3HEPreTudecknMm ypoBHAM. Knaccudukaumst XMMUYECKUX 3IIEMEHTOB.
Ocob6eHHOCTM CTPOEHUSI 3HEPreTMYECKUX YPOBHEW aToOMOB (S-, p-, d-3nemeHToB).
OcHoBHOE M1 BO3OY)XOEHHOE COCTOSHMS aTOMOB. OMNEKTPOHHas KoHdurypauus atoma.
BaneHTHble aNeKTpOoHbI
1.2 Mepnoguyeckan cuctema xumumdeckmx anemeHToB [.M. MengeneeBa. dusnuyeckui
cmbicn lNepuognyeckoro 3akoHa [O.U. Menpeneesa. [lMpuumHbl M 3aKOHOMEPHOCTMU
W3MEHEHWUs CBOWCTB SfIEMEHTOB W WX COEOWHEHWA MO Mepuogam MW rpynnam.
3aKOHOMEPHOCTU B M3MEHEHUN CBOWCTB MPOCTbIX BELLECTB, BOAOPOAHLIX COEOUHEHUN,
BbICLLMX OKCMAOB U rTMOPOKCUO0B
1.3 BaneHTHOCTb. QnekTpooTpuuatenbHocTb. CTeneHb OKUCNEHUS
1.4 Bugbl xumuyeckon cBs3n (KOBaneHTHasi, MOHHas, MeTannuyeckasi, BogopoaHas) u
MexaHuM3Mbl ee obOpasoBaHus. MexmMonekynsipHble B3auMMOAencTBus. BewecTtBa
MOJEKYNSIPHOTO U HEMOJIEKYNAPHOrO CTPOEHMUs. Tunbl KPUCTaNIMYECKMX PELUETOK.
3aBMCMMOCTb CBOWMCTBA BELLECTB OT TUMa KPUCTANIMYECKON peLLeTku
15 Xnmundeckan peakumsi. Knaccudpukaumsi XMMUHECKUX peakLui B HeopraHuyeckom wu
OpraHn4yeckon XxmMMmn. 3aKoH COXpPaHEHUS MaccChl BELLECTB
1.6 CKOpOCTb peakLmu, ee 3aBUCMMOCTb OT pasnUYHbIX (haKTOPOB




1.7 TennoBble adheKTbl XUMUYECKNX peaKkLmii. TepMOXMMNYECKNE ypaBHEHUS

1.8 ObpaTtumble peakumn. Xumudeckoe paBHoBecue. DakTopbl, BRAMSIOLWINE HA COCTOSIHWE
Xumu4yeckoro pasHosecusi. MpuHumn Jle WaTtense

1.9 OnekTponuTtuyeckas anccoumaums. CunbHble 1 cnabble anekTponuTbl. Cpeda BOAHbIX
pacTBOPOB BELLECTB: KUChas, HeWTpanbHas, wenoyHas. CTeneHb Auccoumauum.
Peakunn noHHoro obmeHa

1.10 M'maponns coneit. loHHoe npounsBeaeHmne Boabl. BogopoaHkin nokasartens (pH) pacteBopa

1.11 Cnocobbl BblpaXXeHUA KOHLIEHTpaLMM pacTBOPOB: MaccoBasi [[ONs paCTBOPEHHOro
BELLEeCTBa, MOMApHasa KOHUEeHTpauusi. HacblweHHble W HeHacbllWeHHbIe pPacTBOpbI,
pacTtBopuMocCTb. Kpuctannorngparhl

1.12 OKncnNUTENbHO-BOCCTAHOBUTENbHBIE peakuun. NoBegeHne BeLEeCTB B Cpefax C pasHbiM
3Ha4yeHveM pH. MeTtogabl anekTpoHHoro 6anaHca

1.13 OnekTpon13 pacTBopoB U pacnnaBoB Conen

2 OCHOBbI HEOPraHM4EeCKOW XNMUN

2.1 Knaccudpmkaumsa HeopraHudeckux coegvHeHun. HomeHknaTypa HeopraHmyeckux
BELLECTB

2.2 XvMUYeckme CBOMCTBA BaXKHEMLLIMX MeTannoB (HaTpWi, Kanuih, Kanbuui, MarHum,
antoMUHNIA, LUMHK, XPOM, Xene3o, Meab) U ux coegmHenmin. Obwme cnocobbl NonyyYeHus
METanmnos

2.3 XnMmunyeckme CBOWCTBA BaXXHEWLUMX HeMeTannoB (ranoreHoB, cepbl, a3oTa, ocdopa,
yrnepoga M KpeMHus1) U UX coeduHEHWA (OKCuOoB, KMcnopoAcodepXalimx KUCMOoT,
BOAOPOAHbIX COEaUHEHWUI)

2.4 "eHeTu4Yeckas CBA3b HEOPraHMYEeCKMX BELLECTB, NPUHAAIEXALLNX K pasfmMyHbIM Kraccam

25 MpeHTudukaumss  HeopraHuMyeckux coeguHeHun. KayecTBeHHble  peakuuMm  Ha
HeopraHmyeckmne BelLlecTBa U MOHBbI

3 OCHOBbI OpraHN4YecKon XMmMmm

3.1 OCHOBHbIEe NONOXEHUSI TEOPUUN XUMUYECKOTO CTPOEHUSA OpraHn4eckux coegmHeHun A.M.
BytnepoBa. YrnepogHblini cKeneT opraHuMyeckon Mornekynbl. KpaTHOCTb XMMUYECKOW
ceasu, O- n T-CBA3BHU  gp3. gp2-, sp-rubpuamnsauum opbutanein aTomMoB yrriepoaa.
3aBMCMMOCTb CBOWCTB BELIECTB OT XMMMUYECKOrO CTPOeHuss Monekyn. [omonoru.
"omonornyeckun psa. Nsomepusa n nsomepsi

3.2 MoHaTne o pyHkuMoHansHou rpynne. OpueHTaLMOoHHbIe apdekTbl 3amecTuTenemn

3.3 lMpenctaesneHne 0O  knaccudmkauuu  opraHuyeckmx — BewlectB. HomeHknatypa
OpraHMyeckux cCoefMHEeHUN (cucTemaTuyeckas) U TpuBUarnbHble Ha3BaHUSA BaXKHEWLLMX
npeacTaBuTenemn KrnaccoB OpraHNYeckux BeLLecTB

3.4 CsobogHopagukanbHbI U MOHHbBIA MexaHu3Mbl peakuuun. [oHaTue o Hykneodune wn
anektpodune. MNpaeuno MapkoBHukoBa. Npasuno 3anuesa

35 AnkaHbl. Xumu4eckMe CBOWCTBA arkaHOB: ranoreHupoBaHue, [AernapupoBaHue,
TEpPMUYECKOE pPa3fOXeHUe, KPEeKWHr, usomepusaums, ropeHue. lMonyvyeHve ankaHoB.
LinknoankaHel. Cneundrika CBOUCTB LMKNOankaHoB ¢ ManbiM pa3mMepoMm uukna. Peakunn
NPUCOeUHEHNs U paguKanbHOro 3amelleHus

3.6 AnkeHbl. XMMHYeCKMe CBOWCTBA: peakuuMuM npucoeauHeHnst (ranoreHupoBaHue,




rmapuposaHune, rmgporanoreHmpoBaHue, FVIﬂ,paTaU,VIﬂ), ropeHund, OKuUCIneHna u
nonnMepusagunn. npOMbILUJ'IeHHbIe n na60paToprle cnocobbl nojstiyd4eHnAa ankeHoB

3.7

AnkagueHbl.  XMMMYecKMe CBOWCTBA  ankagueHoB.  peakuun  nNpucoeauHeHus
(rvapupoBaHue, ranoreHMpoBaHue), ropeHns n nonumepunsaunn. lNonyyeHme ankagmeHos

3.8

AnkuHbl.  XMMWYECKME CBOWCTBA: peakuun npucoeauHeHust  (ranoreHMpoBaHue,
rMapupoBaHue, rmapaTtaumnsi, rMaporanoreHnpoBaHue) kak cnocod nonyyYyeHns nonMmepos
N ApYyrvx nonesHblx NPoAyKToB. Peakumun 3amelleHmns. FopeHmne aueTuneHa kak MCTOUYHMK
BbICOKOTEMMNEPATYPHOrO MfaMeHn AN CcBapku W pe3ku meTannos. [MpumeHeHue
aueTtuneHa

3.9

ApeHbl. Xumwnyeckne csoncTBa OeHsona: peakunm 3neKTPoUBLHOTO 3aMeLleHus,
npucoeanHeHuns (rmgpvpoBaHue, ranoreHnpoBaHue). Peakuns ropeHus. OcobeHHoCcTu
XMMUYecKnx cBOMCTB Tonyona. MonyveHne 6eH3ona. OcCoBEeHHOCTU XUMNYECKUX CBOWCTB
ctmpona. Nonumepusauns ctupona. Cnocobbl NONy4YEHUS 1 TPUMEHEHUE apoMaTYEeCKNX
yrnesoAopoaoB

3.10

CnupTbl. MNpegenbHble 0gHOATOMHbIE CNUPTLI. XMMUYECKME CBOWCTBA: B3aUMOAENCTBNE
C HaTpueM kak cnocob yCcTaHOBMEHWsI HannyKs MapoKCorpynnbl, C ranoreHoBo4opoAamu
Kak crnocob nonyyeHusi pacTBOpUTENeEN, BHYTPU- U MEXMONEKYNsSpHasa aermapatauums.
Peakuns ropenus. lMonyyeHue aTaHona: peakumsi GPOXeHWs [IKO3bl, ruapaTauus
aTuneHa. OTUMNEHIMUKOMb W IMULEPUH Kak NpeacTaBUTENW NpeaenbHbIX MHOTO0aTOMHbIX
cnupToB

3.11

®eHon. Xumunyeckne cBOMCTBa (heHona (peakumm C HaTpueM, rMapoKCUAOM HaTpus,
©pomom). MonyyeHne deHona

3.12

Anbgernabl.  XvMudeckue CBOWCTBa MpefdenbHbiX — anbAerngos:  rMapUMpoBaHWUE;
KayeCTBeHHble peakumyn Ha kapboHunbHyl rpynny (peakuus "cepebpsiHoro 3epkana",
B3aumogewnctene c rugpokcugom megu (ll). MNMonydeHvwe npepenbHbIX anbOervaoB:
OKWUCIIeHWe CnuMpPTOB, rMapartauusa auetureHa. AUEeTOH Kak npeactaBuTeNb KETOHOB.
OcobeHHOCTU peakunm OKUCIIEHNS aLeToHa

3.13

KapboHoBble KUCNOoTbl. XMMU4eckne CBOMCTBA NpedernbHbIX OAHOOCHOBHbIX KapboHOBbIX
kncnot. OcobeHHOCTM XMMMYECKUX CBOWCTB MYPaBbWHOM KUCMOTbl. [lonyveHue
npegernbHbIX OAHOOCHOBHbIX KapbOHOBBLIX KWUCMOT: OKWACMEHWE ankaHoB, arnkeHoB,
nepBUYHbIX CMIMPTOB, anbaernaos. Beiclune npegenbHble U HenpegenbHble kKapboHOoBbIE
KNCNoTbl

3.14

CnoxHble acupbl 1 xupbl. Cnocobbl Nony4yeHWs CnoXxHblx 3acmpo. O6GpaTUMOCTb
peakuunmn atepudurkaumm. NpumeHeHne CroXHbIX 3hUPOoB B NULLEBON U NapdoMepHOn
NMPOMBILLIIEHHOCTU. XKUpbl Kak CrOXHble 3upbl MUUEpPUMHA U BbICLUMX KapOOHOBLIX
Kncnot. XuMUYEcKne CBOWCTBA XWPOB: rMapupoBaHue, okucreHue. [uaponus, unu
OMbIfIEHME, XKNPOB Kak cnocod MPOMbILLIIEHHOTO MOSTyYEHUS CoMel BbICUUX KapOOHOBbIX

kucnoT. MbLIA kak conu BeICLIMX KapBOHOBbLIX KUCIOT

3.15

XvMUYeckme CBOWCTBA MIOKO3bl: peakLummn ¢ yHacTUeM CNUpPTOBLIX U anbOernaHon rpynn
M MONoOYHOKMUCcrioe  OpoxeHue. [lpuMeHeHWe  [NoKO3bl, €e  3HayeHne B
XKU3HeOeAaATenbHOCTH opraHusma. IOuncaxapugbi: caxaposa, ManbTO3a.
BoccTaHaBnuBatowme M HEBOCCTaHaBNmMBarLwue gucaxapvapl. M'Maponms gucaxapuaos.
Monncaxapuapl: kpaxman, rnukoreH. CTpoeHne MakpoMOSeKyn Kpaxmana, riiMkoreHa u
uennonosbl. dnsmyeckne CBONCTBA Kpaxmana W Lenmnonosbl. XMMUYecKMe CBOWCTBA
Kpaxmarna: rmgponus, KayeCTBEeHHasi peakumsi C MOAOM. XMMUYECKMe CBOWCTBA
Lennonosbl: rmaponns, nonyyvyeHne ampoB Lennonosbl. MNMoHATMEe 00 MCKYCCTBEHHbIX
BOMOKHaxX (BMCKO3a, aueTaTHbIN LUErK)

3.16

AMMHBI. AMUHBI KaK OpraHMYecKkne OCHOBAHUS: peakuuMu ¢ BOAOW, KUCIOTaMu, peakuus
ropeHnsi. AHUNNH Kak NpeacTaBUTENb apoOMaTUYEeCKUX aMUHOB. XMMMUYECKNE CBOWNCTBA
aHuIMHa: B3aMMOAENCTBME C KucnoTamu, GpoOMHOM BOAOWM, OKucneHue. [lonyyeHue




aMMHOB  allkKunmpoBaHnMem amMMmmaka W BOCCTaHOBJIEHMEM  HUTPOMPOU3BOAHbIX
yrnesoaoponos

3.17 AMUHOKMCNOTBLI U 6enkn. AMUHOKUCNOTLI Kak amMpOTepHbIe opraHMyYeckne CoeamHeHus.
OCHOBHble aMMHOKUCIIOTbI, ObOpasyllne 6Genku. Xumudeckme CBoncTBa 6Genkos:
rMaponua, AeHaTypauus, KadecTBeHHble (LBETHbIE) peakuumn Ha 6enkm

3.18 CTpoeHune n cTpykTypa nonumepoB. 3aBUCMMOCTb CBOWCTB MOSIMMEPOB OT CTPOEHUSI
Monekyn. OCHOBHbIe CNOCOObI NONyYEHUsT BbICOKOMOSIEKYNSAPHBIX COEAMHEHU: peakumm
nonumepusauum n nonMkoHaeHcauuun. Knaccudumkauymsa BONOKOH

3.19 MpoeHTudukaums opraHudeckux coeMHeHun. PelleHne akcnepuMeHTanbHbIX 3a4ay Ha
pacno3HaBaHWe OpraHMYeCcKnx BELLECTB

3.20 "eHeTnYeckas cBA3b MexXAy Knaccamun OpraHNYecKkMx COeanHEHUN

4 XUMUSA 1 XKN3Hb

4.1 Xnmuna B noBcegHeBHOW Xu3Hu. NpaBuna 6e3onacHon paboTbl C eOKnMMK, roprovMMn m
TOKCMYHbBIMY BeLlecTBaMu, cpeacteamm 6bITOBON XUMMK

4.2 XumMnst n 3g0opoBbe. XUMUS B MeauuuHe. XNMUS U CeNnbCKoe XO35MCTBO. XMMUS B
NPOMbILLIIEHHOCTU. XUMUS N 3HEepreTuka: NpMpoaHbIA U NOMNYTHLIN HEPTAHOW rasbl, UX
coctaB u ucnonb3oBaHue. Coctas HeddTU N ee nepepaboTka (NMPMPOOHbBIE UCTOYHUKK
yrneesogopoaos)

4.3 Xnmua n akonorus. XmMmudeckoe 3arpsisHeHue okpyxarollen cpefpbl U ero nocneacteus.
OxpaHa rugpocdepbl, MoYBbl, arMocdepbl, @nopbl U dayHbl OT XUMUYECKOro
3arpssHeHus. MNMpobnema oTxo40B M NOGOYHBIX NPOAYKTOB. ANbTEPHATUBHBLIE UCTOYHUKM
3Hepruu

4.4 OOwme npeacTaBneHns O NPOMBILLIIEHHbIX CNocobax NoNyYeHUss XMMUYECKMUX BELLLECTB
(Ha npumepe npousBoACTBAa amMmuaka, CepHOW KUCMOThbl). YepHas W uUBeTHad
MeTannyprus. CTekno u cunukatHas npoMmbILLEHHOCTb. MpoMbIlLneHHas opraHmyeckas
xumus. Coipbe AN OpraHN4eckon NPOMBbILLIIEHHOCTH

5 Tunbl pacyeTHbIX 3agav

5.1 PacueTbl macchl BellecTBa unn obbema rasoB no U3BECTHOMY KONMMYECTBY BELLECTBA,
Macce unu oo bemMy 04HOro U3 y4acTBYHOLLUX B peakLumn BELLECTB

5.2 PacueTbl Tennosoro agppekra peakumm

5.3 PacueTbl 06bEMHbIX OTHOLLEHWIA ra30B MPU XUMUYECKUX peakLnsix

5.4 PacuyeTbl macchl (06bema, konmMyecTBa BELLECTBA) NPOAYKTOB peakuuu, ecriv OgHoO 13
BELLECTB aHO B N30bITKE (MMEET NpuMech)

55 PacueTbl MaccoBow nnu 06bLEMHON JONU BbIXOA4A NPOAYKTA peakumm oT TEOpEeTUYECKU
BO3MOXHOIO

5.6 PacueTbl maccel (0o6bema, konuyecTBa BellecTBa) NPOAyKTa peakuuu, ecrnvm O4HO U3
BeLLeCcTB JaHO B BuAe pacTBopa C onpedeneHHOW MacCOBOW Aonen pacTBOPEHHOro
BellecTBa

57 PacyeTbl C UCnoOnb30BaHMEM MOHATMI "MaccoBas fons", "mMonspHasi KOHUueHTpauums",
"pacTBOpMMOCTL"

5.8 HaxoxaeHne monekynsipHon ¢bopMyrnbl OpraHMYecKkoro BeLLecTBa Mo ero nnoTHOCTU U

MacCCOBbIM O0J1AM 3TEMEHTOB, BXOAALLUMX B €ro CoCtaB, U No NpoAyKTaM CropaHua




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






