MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucrepcTBo o0pazoBanusi 1 Hayku Camapckoii od1acTu

JlenapramenT 00pa3oBaHusi AIMMHUCTPALUM TOpoaAcKoro okpyra Camapa
MBOY «IlIkoaa Ne 13»r.0.Camapa

PACCMOTPEHO [TPOBEPEHO YTBEPXIAIO
PykoBogutens MO yuuteneit  3amecTuTenb AUPEKTOPA O Hupexrop MBOYVY "IlIkomna Ne
€CTECTBEHHO- YBP 13" r.0. Camapa
MaTeMaTUYECKOro HUKIa buprokosa H.b. OkyJneHKo

Maiiep 1.b. 26.08.2026 r. J1.B.
[Iportokon Nel ot [Tpuka3z Ne233-o1 ot
26.08.2026r. 26.08.2026 r.

‘ l ‘ 28 12:14:35+04'00'
PABOYAS ITPOT'PAMMA
(ID 10072997)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb)

1151 ooyuatrormuxest 10 — 11 kiaccos

Camapa 2026 roxg



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro o01ero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepallbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHnii «Crtparerun pa3BuTusi BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpareruy 00y4YeHus, BOCIUTAHUSL M PA3BUTHUSL O0YUYaIOIIMXCA CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHYECKOro o0pa3oBaHuA. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEIHET0 00Iero oOpa3oBaHUsl CPEICTBAMU Y4EOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1ened MW MPUHLMIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo poyib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHUPOBAHUE PAIIMOHATIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXI0oro ujeHa oOmectBa. CoBpeMeHHass XHMMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W NPUHUUIAMU CPEIHEro OOLIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIOYEHUS B JKU3Hb COLMYMa, MPOJOJIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOI HayKH: CUCTEMaA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCTaBlIeHU O cTpoeHuu BemlecTB. CBedeHHMs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(DUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan ¢ (aKTOJIOTMYECKHME CBEIEHUS O BElIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh HMCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSX IIpOoTeKaHus nomnosiHgercss B Kypcax 10 um 11 ximaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESTEIIbBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHsSI K IIPOLIECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
IPUMEHATh €€ JUId IIONOJIHEHUs 3HaHWM, pEUlIeHUS HHTEIUIEKTYalbHbIX |
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
dunocockux uAeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PELUIEHUHU 3KOJOTMUECKUX Ipodiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
oOy4Jarommxcss NPUHATbIE MNPOrpaMMOM MO XHWMHUHM MOJXOJbl K OINPEIETICHHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku MHpOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUSI OTbITA MTPAKTUYECKON
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
CoJlep KaTeIbHOM XapaKTepUCTUKHU LieJied HW3y4YeHHUs MpelMeTa HarpaBiIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUW KakK BaKHEHIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C HUCTOpUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOIINX MECTO B MPUPOJIE, B TPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ atum, conepxkaTenbHasi XapaKTepUCTUKA LIeJIel U 3a/lay U3y4YeHUus
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHusd OOy4YeHUs, OPUEHTUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M C 3TUM NpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3z0BaHUIO0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHUs MpoOJieM, MOMCKa, aHalau3a U 00padoTKu MH(POpPMALINH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKA W aHaliu3a YIeOHOW |
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJMMBI, B YaCTHOCTH, INpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBJICHHOCTH XHWMHH, € BaXHOW POJM B PEIICHUH TIIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB H
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM miaHe cpeaHero oOmero oOpa3oBaHUs Y4YEOHBIM MNpeaMeT
«Xumus», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJSIETCS OOSA3aTENbHBIM y4E€OHBIM
MPEIMETOM.

OO611ee yucao 4acoB, OTBEAEHHBIX ISl U3YUEHUs] XUMUHU, Ha 6a30BOM YPOBHE
cpeaHero oomiero oopazoBanusi, cocrapisieT 68 yacoB: B 10 kimacce — 34 yaca (1
yac B Henelno), B 11 kimacce — 34 gaca (1 gac B Henerro).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne o Ki1accU(puKaMKM OpraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3suaMy OPraHWYeCKHX BEIIECTB M MarepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHM psAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U MPONMUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusauuu). [lonydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH THAPUPOBAHUS, TaJIOT€HUPOBAHUS, TUIpaTalUH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxaenue. Crocodbl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEePUMEHTAIbHBIE METOJbl HM3Y4YEHHUsS BEIIECTB M WX IMpeBpalleHUil:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOH peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHOroaToMHbl€  COUPTBL. OJTWICHIJMKOIb W  TJIMLEPUH: CTPOEHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

®deHoJ: CTPOCHHME MOJEKYIbl, (U3NYECKHUE M XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCUUKAIMS ~ yriaeBoAoB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXJEHHWE B NPUPOJE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMYecKrue coequHeHus. duznueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

DOKCHepUMEHTAIbHBIE METOJbl HM3YYCHHUS BEIIECTB W WX MPEBPAIICHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHUECKHE MperapaThl, MaTEpUaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUil 3iaeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKis AaTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DIJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMoJisipHas M MOJSpHas, UOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxknartypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS W MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUh HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnoB B [lepruonnueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHIMX METAUIOB (HATPHUH, KalWil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHUE
AKCTIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BellecTBa WU 00bEMA ra3oB IO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMum B oOecrieyeHUH 3KOJOTUYECKOM, DPHEPreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUATIOB: BAXKHEUIIME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
yaoOpeHus.

XuMus W 3J0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO WCIOJIL30BaHUS IpenapaToB OBITOBON XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKor XxuMuM B 11 Kitacce OoCyIIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KilacCUUKAIKs, TEePUOANIHOCTh, HAOIIOICHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PUM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
peCypcHl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TPOrpaMM CpellHero oOmero o0pa3oBaHus (JMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUS» JOCTUTAIOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpPaBWIAMH  TOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4Jaronmxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM UYHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH NPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbIX BUIOB YUEOHOU NESATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh PE3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIEHHWE M IMOCTYNKH CBOMX TOBApPUUIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrHUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUU IO XUMUH;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COUATIBHOM CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOJIHON Ccpejie, YMEHUsI MPOTHO3UPOBATh HEOJArONPUSITHBIE IKOJOTHUECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIBHOMN
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMUU KaK HayKd, OCO3HaHHMS €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B 0OCOOOW 3HAUMUMOCTHM XUMUHU JJIsI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU HCIOJIb30BATh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITENIHO HCIIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWWA 10 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, JHEPTHs, SBJICHHE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTepHbIE MPU3HAKU MOHSATUM U YCTAHABIMUBATh UX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUSA, UCIIOIb3YEeMbI€ B XUMUU CUMBOJUYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS JIJIS1 BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEaKLNii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIb30BATh MMOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIIbCKOM ¥ MPOEKTHOMN
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTS;



dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3JIMYHBIE METOJBI MPHU MOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMy  TpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (POpMYJIbl, a0OpeBUATypbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JTUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYyIUpPOBATh CBOM  MPEJIOKECHUSA
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISATh CBOK IO3HABATEJIBbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIA CHOCOO HMX peHIeHHs C Y4YETOM IMOJIyYeHHUS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTH, JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, M Aa30TCOJAEpX AIINEe COCAMHEHUS, MOHOMEp, IOJHUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTE€pHbIE MPU3HAKH MOHSITHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUsSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHaBIMBaTh MPHUHAJJICKHOCTh H3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoir Homenknarype (IUPAC), a takke NpUBOAWTH TpUBHAIbHBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJIr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIMWICH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIY HUMH YPAaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEpepadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHCTEMOM 3HAHMM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHHH, IBETHHIC PEAKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPESJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIICTIBIX H  CJIA0OBHIAAIIUMX OOYYaIOUIUXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWMU SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCJICHHS, XUMHUYECKAsT CBS3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE DPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHWUS MPUYMHHOCTH M
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHBIE MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YpPAaBHEHUM  XHUMHYECKUX  PEaKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUM OIpPEACIIATh BaJICHTHOCTh U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOJIOPOJIHAS]) B COCIMHECHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAs, MOJIEKYJIsIpHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJUIbl, OKCUbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBaTh CMBICI MEepUoanYecKoro 3akoHa [l.
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux smemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, -
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3UM MEXJY HEOPraHUYECKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peaknuu, U3MEHEHHUIO CTENEHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUU COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMIHBIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS peaKlid HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX ATH PEAKLIMU UAYT 10 KOHUA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMH  pacKpbIBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3aIu4HbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh MPEACTABICHUH 00 OOLIMX HAay4HbIX NPUHLUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W J1TaOOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEePOKCUIa BOAOPOJAa B MPHUCYTCTBUM KaTalu3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3a]ay 0
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupoOBaTh BBIBOJbI Ha OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHXx);



chOPMHPOBAHHOCT, ~ YMEHHMA  COONIOMATh  TpaBUa  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, Ha mpuMepax CHOCOOBI YMEHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISL CJICTIBIX W CJIA0OBUIAAIIUMX OOYYaIONIUXCS: YMEHHE HWCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOEIIJTAHUPOBAHUE

10 KJIIACC
No HaumenoBanue KoanuecTBo OCHOBHBICBUIBIACITSIBHOCTH
/I pa3zesioB ¥ TEM JacoB [IporpammHuoecoaepkanue 00yJaromuxcs
ydeOHoromnpeamera

Paznenl.TeopeTnuecKkneoCHOBBIOPTAaHMYECKOMXMMUH

1.1 | [Ipeamer 3 [IpenMeTopraHn4eCKONXUMHUH: PackppIBaTbCMBICIM3y4aEMBIX
OpraHU4EeCKOMXUMUMU. €€BO3HUKHOBEHUE,PA3BUTHE MOHATUH (BBISBISATEUXXAPAKTEPHBIE
TeopusctpoeHus M3HAYECHHUEBIOJYYEHUHMHOBBIX MPU3HAKH ), yCTaHABIMBATHUX
OpPraHUYECKUX BEILECTBUMATEPHAIIOB. B3aMMOCBS3b.
COEIMHEHUI TeopusacTpoeHUAOPraHUIECKUX [ IpUMEHATHIION0KEHUATEOPUN
A.M.bytneposa coenuHeHnA.M.byTiieposa, CTPOECHUSAOPTaHNYECKNXBEILIECTB

€€0CHOBHBICTIOIO0KECHUS.
CtpykTypHBIE(hOPMYIBIOPTAHUYECKUX
BEIIECTB.] OMOJIOTHs, U30MEPHSL.
XUMHUUYECKASICBA3bBOPTraHUYECKUX
COEMHECHUSX:KPATHBICCBS3H,

G- T-CBSI3U.
[IpencraBnenneokiaccuuKanim
OpraHUYECKUXBEILIECTB.
Homenknarypaoprannueckux
coeIMHeHU(cucTeMaTuueckas)
UTPUBHAITBHBICHA3BAHUSABAXKHEHIITNX
MPEICTABUTEIIEMKIIACCOBOPTAHNYECKHUX
BEILIECTB.

A.M.ByTtiepoBamyisio0bsICHEHUS
3aBUCUMOCTHCBOMCTBBEILIECTBOTUX
COCTaBau CTPOCHHS.
Hcnonb30BaTbXUMUYECKYIOCUMBOJIMKY
JUTSICOCTABIICHUSIMOJIEKYJIIPHBIX
UCTPYKTYPHBIX(Pa3BEPHYTOM,
COKpAIIeHHOH )(hOpMyTOPTraHMIECKUX
BELIECTB.
OnpenensaTbBUABIXUMUYECKONCBAZN
(omMHApHBIC,KPATHBIE ) BOPTaHUYECKUX
COEIMHEHUSX.
PackpbIBaTbpOILOPraHNYECKOMXUMHAN
BIIPUPO/JIE,XAPAKTEPU30BATHEE
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IKCNePUMEHTATBLHBIEME€TOIbI
U3yYeHUsIBellleCTBUUXIPEeBPAllleHUIA:
e JleMOHCTpauu:

— O3HaKOMJICHHECOoOpa3amMmu
OpraHUYECKUXBEIIECTBUMATEpHATIaMHU
Ha MX OCHOBE;

— OIBITHITONPEBPALIECHUIO
OpPraHUYECKUXBEIIECTBIIPHHATPEBAHUH
(rutaBieHue, 0OyTrIMBaHUE U TOPEHUE).
e JIaGopaTOpPHBICONBITHI:
—MOJIETTUPOBAHUEMOJIEKY T
OpPraHUYECKUX BEILECTB

3HAYCHHE B KU3HU YEJIOBEKA,
WUTIOCTPUPOBATHCBA3BCIPYTUMHU
HayKaMH.

HabGnronaTe 1 onuceIBaTh
JIEMOHCTPAIIMOHHBICOTIBITHI; IIPOBOIUTH
U OIKCHIBATh TAOOPATOPHBIE OIBITHI
UIIPAKTUYECKUEPAOOTHI

Hroronopasneny

Paznen.YriaeBogopoasbl

2.1 | IlpenenbHbIc AJIKaHBI: COCTaB U CTPOCHUE,
YIJI€BOIOPOAbI— rOMOJIOTUYECKUMPs . MeTaHnI TaH—
aJIKaHbI MPOCTEUIIMENPEICTABUTEINATKAHOB:

COCTaB, XUMHUUYECKOE CTPOCHHUE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(peaxkuuu 3aMeIeHHs U TOPEHUS ),
HaxO0XJICHUE B IIPUPOJIC, TOTYyUCHHE
UIIPUMEHEHHE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOECHUE,
YTIIEBOJOPO/IbL: TOMOJIOTUYECKHM P DTUIICH —

aJIKCHBI,aJIKaJUCHBDI,
aJIKUHBI

IIPOCTENIIUHIIPENCTABUTEIIHAIIKEHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
bu3nYeCKNenXMMUYECKUECBOIICTBA

PackpbIBaTh CMBICIT U3Yy4aE€MbIX
MOHATUN(BBISIBIATBUXXAPAKTEPHbBIC
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUETIOHSATHS
MPUONHMCAHUKMCOCTABA,CTPOCHUS U
MPEBPAILLICHUN OPTraHUYECKUX
COCIUHCHU.
Hcrnonb30BaTbXUMHUYECKYOCUMBOJIUKY
JUJISl COCTABJICHHSI MOJICKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BepHYTOM,
COKpaIIeHHOMN )(pOpMYTOPTraHHYECKUX
BELIECTB.
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(peakuUUTUIPUPOBAHHS,
rajioreHUpPOBaHMS, TUIPATALIUH,
OKHCIICHUS ¥ TIOJIUMEPU3ALIUH )
HaX0>X/ICHUEBIPUPO/IEC,TOJIyUECHUE U
MIPUMEHEHHUE.
AnxanueHsl:OyTaaueH-1,3

1 MeTWIOyTagaueH- 1,3, xuMuueckoe
CTPOECHHUE,pEAKIIUATIONUMEPU3AIIIH,
IIpUMEHEHHUE (JIJI1 CHHTE3a
MIPUPOHOTO U CUHTETUYECKOTO
KaydyKau pe3uHbl).

ANKHWHEBI: COCTaB ¥ 0COOCHHOCTH
CTPOEHUS,TOMOJIOTUYECKUNPSI]I.
AIETUJIEH — POCTEUIITNI
MPEJCTABUTEIHATKUHOB:COCTAB,
XUMHUYECKOECTPOCHHE,PU3UIECKUE U
XUMHUYECKUE CBOMCTBA (pEeaKIUu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
TUAPATAIUUTOPEHHUS ),HAXOXKICHHUE
BIPUPO/IE,TOTyYEHUCUTIPUMEHEHUE

2.3

ApomaTtuyeckue
YTIIEBOIOPOABI

ApeHbl: 6€H30J1 ¥ TOJTYyOJI, COCTaB,
XHUMHUYECKOE CTPOCHUE MOJICKYI,
(U3NICCKUENXUMUICCKHECBOMCTBA
(peaxkuuu rajJjoreHUpOBaHUS
WHHUTPOBAHUS ), IOJTy4ICHUE
unpuMeHnenue. Bnusianebenzona

VYcraHaBiauBaTh NPUHAIICKHOCTD
BEILIECTBKOIPEICTICHHOMYKJIIACCY
YTJIEBOJIOPOIOB MO COCTABY
HUCTPOCHUIO,HA3bIBATHUX
MOCUCTEMAaTUYECKOMHOMEHKIIATYPE;
MIPUBOJINTH TPUBHUAJILHBIC HA3BAHUS
OT/ICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJIOPOIOB.
OnpenensaTbBUABIXUMHUYECKONCBI3H B
MOJIEKYJIaX YIJI€BOIOPOIOB;
XapaKTepHU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapaxkTepu3oBaThCOCTaB,CTPOCHUE,
npuMeHeHue, Gpu3nuecKue
NXUMHUYECKHECBOMCTBA, BaXKHEHUIIINE
CIIOCOOBI MTOTYYCHUS TUITHIHBIX
MPEJCTABUTENICH Pa3IMYHBIXKIIACCOB
yIIeBOAOPOAOB (MeTaHa, 3TaHa,
ATWJICHA,alleTUiIeHa,0yTaaueHa -1,3,
OeH3071a, TOJIyoJ1a).
BhIABISATHI€HETUUECKYIOCBSI3BMEXKTY
YTIIEBOJOPOIAMH | TIOJTBEPKIATH €€
HAJIM4KUE YPaBHEHUSIMU
COOTBETCTBYIOIIUXXUMHUECKUX
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HaopranuzmuenoBeka.l eHeTnueckas
CBA3bYTJIEBOJOPO/IOB

2.4

[Tpupoiabie
VCTOYHHUKHU
YTI€BOAOPOTOBHHX
nepepadoTKa

[Tpuponansriitras.IlonyTHbicHED TSHBIC
ra3el. HeTh 1 ee npoucxoxaeHue.
Croco6b1 epepaboTKu HEDTH:
NIEPErOHKA, KPEKUHT (TEPMUYECKHUH,
Karanutuyeckuid). [TpoayKTel
nepepabOTKUHE(PTH, UXITPUMEHEHUE B
MPOMBIIUIEHHOCTHU U B OBITY.
KaMeHHBINYTOJIBUIIPOTYKTHIETO
nepepadoTKU.
JKCIePUMEHTATBbHbIEMETOAbI
N3y4eHHs BellecTB

UM XINPEeBPALLCHU:

e JleMOHCTpauu:

— kowtekuun«HepTe»u«Yromny;
BusieopparmeHT«Bynkanuzanus
PE3UHBDY.

e JIaGopaTOpPHBICOIBITHI:
KaueCTBEHHOE ONPEIEICHUE
YTIEPOIauBOJOPOAABOPTaHUYECKUX
BEIIECTBAX;

O3HaKOMJIEHUE C o0pa3LaMu
IJ1aCTMACC,Kay4yKOBHPE3UHBL;
MO/JIEJINPOBAHUEMOJIEKYJT
YTJIEBOAOPOIOB U
raJIOr€HONPON3BOIHBIX.

PEaKIUICUCTIONB30BAHUEM CTPYKTYPHBIX

dbopmy.

XapakTepu3oBaTh HCTOYHUKHU
YTJIEBOIOPOAHOTO CHIPBS (HEPTD,
MPUPOJIHBIN ra3, yroib), ClIOCOOBI X
nepepaboTKU U MPAKTUYECKOE
MPUMEHEHUE NOJIy4aeMbIX IPOIYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TIO3HAHUS — IIPOBEJICHUE,
Ha0JII0/IEHUEH O CAHUEXUMUYECKOTO
HKCIIEPUMEHTA (JTAOOPATOPHBIE OIBITHI
U TIPaKTUYECKHE PabOTBhI).
CrnenoBaTepaBriIaMO€30acHON
paboThI B J1abopaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
MOCYJIbl 1 00OPY/IOBAHMS, a TAKXKE
MpaBuUiaM OOpaIieHus ¢ BeIeCTBAMU
B COOTBETCTBUH C UHCTPYKIUSIMHU
BBITIOJIHEHHUS JTAOOPATOPHBIX
OTNBITOBUITPAKTUYECKUXPAOOTIONONYY
CHUIO ¥ U3YYEHHUIO OPTaHUYECKUX
BEILECTB.

[IpencTraBisIThpe3yabTaThI
HKCIIEpUMEHTa B (hopMe 3aIncu
YPAaBHEHUMCOOTBETCTBYOIIUXPEAKIAN
U JIeJIaTh BHIBOJBI HA UX OCHOBE.
[IpoBOIUTEBBIYUCIICHUS
JUTSIOTIPEICTICHUSIMOJICKYISIPHO M
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e [IpakTHuecknepabOThI:
Nel.Ilonmy4yeHnesTuiieHaMM3y4eHUE €ro
CBOMCTB.

e PacuerHbie3anaun:

OIIPEJEIICHUE MOJIEKYIISIPHON
(OpMyJIBIOPTaHUYECKOTOBEIIECTBA

110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX IJIEMEHTOB;
pacyeThIIOypaBHEHUIOXUMUYECKOM
peaxkuuu

(opMyJIbl OPraHUYECKOTO BEILIECTBA,
OYpaBHEHUIOXUMHUYECKONPEAKIINH.
CaMOoCTOATENBHOITIAHUPOBATh
MOCYIIECTBIIATECBOIOIIO3HABATENIBHY IO
NESITENIbHOCTD; MPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
JeSITETTbHOCTH

HToromnopazneny 13

Pa3nen3.Kucaopoacoaep:xamueopranudecKuecoeIuHeHUus

3.1 | Coupter.denon 3

IIpenenbHBIE OTHOATOMHBIEC CITUPTHI:
METaHOJI ¥ ATAHOJ, XUMHUYECKOE
cTpoeHHE, hU3NICCKUCUXUMUYECKUE
CBOMCTBA (pEAKLIMH C aKTUBHBIMHU
MeTajlaMH, TaJJOT€HOBOIOPOIaMU,
ropenue),npuMmeHenue. Bogopoanas
CBs13b. DU3HOIOTrHYECKOE e CTBHE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIoBeKa.

MHoro ATOMHBICCIIUPTBL: O TUJIICHIJTIMKOJIb

Y TJIMLEPUH, XUMUYECKOE CTPOCHHUE,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE CO IIETOYHBIMU
METAJIJIAMH,Ka4ECTBEHHASPEAKIIMS
HaMHOT0aTOMHBIECITHUPTHI).

PackpbIBaTh CMBIC U3y4aeMbIX
MOHATUM(BBISIBIATBUXXAPAKTEPHbBIC
MPU3HAKH), YCTAaHABIUBATh UX
B3aMMOCBS3b, UCII0JIb30BATh
COOTBETCTBYIOIIMETIOHITUS
IIPUONMCAHUKUCOCTABA,CTPOCHUS U
MPEBPAILLICHUN OPTraHUYECKUX
COCIUHCHUM.
Hcnonb30BaTbXMMHUYECKYIOCUMBOIUKY
JUISL COCTABJICHHS] MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEepHYTOMH,
COKpaIlleHHOM )(hOpMyJTOpraHuYeCKUX
BEILIECTB.

Y cTaHaBIMBATBIPUHAIIEKHOCTD
BEILIECTBKOIIPEAEIEHHOMYKJIIACCY
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PU3HO0JIOrNYECKOEICUCTBUE
HaopranusmuesioBeka. l [pumenenune
TIALEPUHA U STUJICHTJIMKOJIS.
®enoi. CTpoeHHE MOJIEKYJIBI,
(U3UYECKUENXUMUYECKUECBONCTBA
¢denona. TokcuyHOCTH peHOTA, €TO
(hU3M0I0TNYECKOE IEUCTBUE
Haopranuszmuenoseka.[[pumenenue
dbeHomna

3.2

AJbIernael.
KapOoHOBBIEKUCTOTHI.
CrnosxHble 3pupbl

Anpaerunsl: GopMalibIerua
naneTaibAerul, XHMUIEeCKOe
CTpoeHue,(PU3NIeCKUEnXUMUYECKHE
CBOMCTBA (peaKIUU OKUCIICHUS
MBOCCTAaHOBJICHUS,KaYECTBEHHbIE
peakium), NoJiy4yeHue
UITPUMEHEHHE.
OIHOOCHOBHBIEIPEAEILHBIE
KapOOHOBBIE KUCIIOTHI: YKCYyCHasI
KHCJIOTa, XUMUYECKOE CTPOEHUE,
bu3NYECKUEenXUMHYECKUECBONCTBA
(oO1re cBOMCTBA KUCJIOT, PEAKIIHS
TEpUPUKALINN), TOTyUCHHE
unpuMenenue.CreapuHoBas u
OJIEMHOBAsI KMCIIOThI KaK
MPEICTaBUTEIUBBICIINXKAPOOHOBBIX
KHCJIOT.
MpbL1aKaKCONMMBBICIIMXKAPOOHOBBIX

ITOCOCTaBYUCTPOEHUIO,HA3bIBATHUX 110
CHUCTEMAaTHYECKOW HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJIEJbHBIX MIPEICTABUTENICH
KHUCJIOPOJICOJICPKAIINX COCTUHEHHUM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, Gu3ndecKue
MXUMHUYECKUECBOMCTBA, BAXKHENIIINE
CIIOCOOBI MOTYYEHUSI TUTTUYHBIX
MIPEACTABUTENIEH Pa3IMYHBIXKIIACCOB
KHCJIOPOACOIEPKAIINUX COCTUHEHNN
(MeTaHoOJa,3TaHONA, TTIUIIEPUHA,
denouna, hopmanbaeruma,
aneTanbAerua, yKCyCHON KUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmasa,
LEJUTIOJIO3bI ); BBISIBIIAITBIEHETUYECKY IO
CBSI3bMEXXTYHUMHUUIIOATBEPKAATHEES
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIMXXUMHUYECKUX
PEAKLNI C UCTIOJIB30BAHUEM
CTPYKTYPHBIX (hOpPMYII.
OnuchIBaThCOCTaB,XUMHUECKOE
CTPOCHUEUTIPUMEHEHUEKUPOB,
XapaKTepU30BaTh UX 3HAUCHHE
JUISKU3HEAEATETbHOCTUOPTaHU3MOB.
Oco3HaBaTh ONACHOCTb BO3JEHCTBUSA
Ha KMBBIE OPTAHU3MbI OIIPEAECICHHBIX
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KHCIIOT, UX MOIOLIEE JICUCTBUE.
CnoxHBICA(UPBIKAKITPON3BOTHBIC
KapOOHOBBIX KUCJOT.

[ pon3CiIoKHBIXIUPOB.
Kupblkakmpon3BOAHBICTIUIIEPUHA U
BBICIIUX KapOOHOBBIX KHUCIIOT.
['maponu3xupoB

3.3

YrneBosl

YrieBoibl:cocTaB,KiaaccupuKaus
yTI€BOJ0B (MOHO-, /TU-

U nonucaxapusl). ['moko3a —
MIPOCTEUIIIMN MOHOCAXapua:
0COOEHHOCTHCTPOEHUSMOJIEKYJIbI,
(bU3NYECKUEUXMMUYECKUECBONCTRA
TJTFOKO3BI (B3aMMOACHCTBIE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHA
cepedpa(l),BoccraHoBnieHne,0poxKeHUE
TJIFOKO3b1), HAXOXKJICHHUE B MPUPOJIE,
MPUMEHEHHUE TIIFOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEESATEIbHOCTH OpraHn3Ma
yenoseka. dorocunTes. Opykrosa kak
M30MEp TITIOKO3BI.

Caxapo3za — mpeICTaBUTEIIb
JIMCaXapua0B, TUAPOIU3 Caxapo3bl,
Hax0>XICHUEBIPUPOACUTTPUMEHECHHUE.
Kpaxmanuiieuitoio3akaknpupoIHbIe
MOJIMMEPBL:CTPOCHUEKpaXMaa

OpraHUYECKUX BEIIECTB, MOSCHATh
Ha MPUMEPAXCIIOCOObl YMEHbBIIICHUS

U TIPEOTBPAIIECHUS UX BPETHOTO
BO3/ICIICTBUSIHAOPTaHU3MUETIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl MO3HAHUSI — IPOBEJICHHUE,
Ha0JII0/ICHUEMOTTMCAHUEXUMUYECKOTO
sKcTIepuMeHTa (J1ab0paTOpHBIE OMBITHI
U TIPAKTUYECKUE PabOTHI).
CrnenoBaThipaBuiiaM0Oe30macHON
paboThI B J1abopaTopuu

IIPU UCIIOIb30BAaHUU XUMUYECKOM
MOCY/IbI U 000PYIOBAHMUSI, a TAKIKE
MpaBuiaM OOpaIieHus ¢ BeIeCTBAMU
B COOTBETCTBUU C HHCTPYKIUSIMU
BBITIOJTHEHUS JTA00PATOPHBIX
OTBITOBUIIPAKTUUECKUXPAOOTIIONOTYY
EHUIO Y U3YYEHUIO OPraHUYECKUX
BEILIECTB.

[IpencraBiATbpe3yIbTATHI
AKCIIEpUMEHTa B (hopme 3amnucu
YPAaBHEHHUMCOOTBETCTBYOIIMXPEAKIUN
U Jie1aTh BBIBOJIbI HA X OCHOBE.
[TpoBOANTEBBIYUCICHUS

JUISL OTIPEICIICHHS] MOJICKYJISIPHOM
(bopMyIIBI OPTaHUYECKOTO BEIIECTBA,
MOYPaBHEHUIOXMMHUYECKONPEaKI1u.
CaMocTOsTENBHO MJIaHUPOBATh
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UIEJUTIONO3bI, (PU3HUECKUE
MXAMHUYECKUECBOMCTBaKpaxmaia
(ruaponu3,KauecTBEHHAsPEAK IS

C HOJIOM).
JKCNePUMEHTATBHbIEMETO/IbI
U3y4YeHHMsABelleCTBUUXIIPEeBPALLCHMIA:
e JIabopaTOpPHBICONBITHI:

— FOPEHHUECTIMPTOB;
B3aMMOJICHCTBUETIIULICPUHA C
ruapokcugom meau(Il);
KaueCTBEHHbIEPEAKIIMUAIBJIETH/IOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
okcua cepedpa U THIPOKCHIOM
meau(Il));

— B3aHMOJEHCTBUEKPAXMATACHOIOM.
e [IpakTuecknepabOThI:
Ne2.CpoiicTBapacTBOpayKkCyCHOU
KHUCTIOTHI.

e PacuerHbie3anauu:

ONPEEIIEHUE MOJIEKYJIAPHOU
(hopMYJIBIOPTaHUYECKOTOBEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUXIIIEMEHTOBUIIOMACCE
(0o0BeMy) IPOIYKTOB CrOpaHuUs;
pacyeThIIOyPaBHEHUIOXUMUYECKOM
peakiuu

MOCYIIECTBIIATECBOIOTIO3HABATENLHYIO
NESITENIbHOCTD; MPUHUMATh AKTUBHOE
ydacTue B TPYIIOBOM yueOHO
JeSITeTbHOCTH

HUroronopazneny

13
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Pa3nend.A3orcoaepkammeopraHnecKuecoeInHeHnst

4.1 | AMUHBEL
AMWHOKHUCIIOTHI.
benxn

3

AMUHBI: METUJIAMUH—TIPOCTEU NI
MPEICTaBUTENIb AMUHOB: COCTaB,
XUMHYECKOECTpOCHHE, PU3nIeCKIe U
XUMHUUYECKHE CBOMCTBA (peakinu
CKHCJIOTAaMHUUTOPEHUS ), HAXOKICHUE B
pupojie. AMUHOKUCIOTHI KaKk
amM(OTEpHBICOPTaHNYECKUECOETMHEHUSI.
Pu3NYeCKUe U XUMHYECKHE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIUIINHA).
buonornueckoe3Ha4eHUEAMUHOKHUCIIOT.
CHHTE3 NEeNTHIOB.

benku kak npupoaHbIE MOTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUUHAS
CTPYKTypa OeaKoB. XUMHYECKHE
CBOMCTBa OEJIKOB: THIPOJIN3,
JICeHaTypallys,KayeCTBEHHbIEPEAKIIUK Ha
OEJIKH.

JKCNEePUMEHTATbHbIEMETO/IbI
U3y4eHUsiBelleCTBUUXIIPEeBPALIIEHUIA:
e JlemoHCTpaIuu:

— JIeHaTypanus0eIKOBIPUHATPEBAHNH,
— IIBETHBICPEAKITUUOCITKOB

PackpbIBaTh CMBICIT N3Y4aE€MbIX
MOHATUU(BBISIBIATBUXXAPAKTEPHbBIC
MPU3HAKH ), YCTAHABJIUBATh UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIIUEITOHATHS
MPUONKMCAHUUCOCTABA,CTPOEHUS U
MPEBPAIEHUN OPraHUYECKUX
COCJIMHEHU.
Hcnonb30BaTbXUMHYECKYIOCUMBOJIUKY
JUTSL COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYTOMH,
COKpaIieHHO) (hopMyJT OPraHUIECKUX
BEIIIECTB.
OnpenensTepuHaIIEKHOCTHBEILIECTB
K ONPEACTIEHHOMY KJIacCy MO COCTaBy
HCTPOCHUIO,HA3BIBATHUX
MOCUCTEMATUYECKOMHOMEHKJIIATYPE;
MIPUBOJAUTH TPUBUAIIBHBIE HA3BAHUS
OTIEIIbHBIX MPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CIIOCOOBI MOTYYEHUST THTTUIHBIX
MPEACTABUTENIEN a30TCOICPKAIINX
coeIMHeHUM(MEeTUIaMUHA, [JIUIMHA,
OCIIKOB).
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OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBICCBONCTBAOETKOB;TOSICHATH Ha
puMepax 3Ha4eHHE OEIKOB

JUTSL OpTaHU3Ma YeJIOBEKa.
Hcronp30BaTheCTECTBEHHO-HAYYHBIE
METO/Ibl MO3HAHUS — HAOJIO1aTh
HOTIMCHIBATHACMOHCTPAITMOHHBIN
AKCIIEPUMEHT.

CaMOoCTOSITEIBHO MJIAHUPOBATH U
OCYIIECTBISTHCBOIONIO3HABATEIHHYIO
JeSATEeIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON yueOHOM
JIESITEIIbHOCTH

Hror

oropazaeiy

3

Pa3zneun.S.BoicokoMoieKy IS pHbIECOEIMHEHUSA

5.1

[TmacTmaccsl.
Kayuyku.BonokHa

2

OCHOBHBIE MMOHSTHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIUHECHUM:
MOHOMED,IOJIUMEP,CTPYKTYPHOE3BEHO,
CTEIIEHb MOJUMEPU3ALUHU, CPEIHSISA
MoJeKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COCJIMHECHUH — MMOJIMMEpU3AIUS U
MTOJIMKOH/ICHCAITHSL.

ITmacTmacchl (MMOIUATHIICH,
MIOJIUITPONUIIEH, OJIUBUHUIIXJIOPUI,
noaucTupot). HatypaibHblii
MCUHTETUYECKUEKAYUYKH

Branetrs nzydyaeMbIMU XUMHUECKUMHU
TOHSITUSMU: PACKPBIBATH CMBICIT
M3y4aeMbIXTTOHSITUHUTPUMEHITHITH
TIOHSITUS TPU ONMMCAHUM COCTaBa
HUCTPOEHUSBBICOKOMOJIEKYJIIPHBIX
OpTraHUYECKHUX BEIIIECTB,

1100 BSICHEHUSIOTICITbHBIX(DAKTOB 1
SIBJICHUMH.

N cnonb30BaTbXUMUYECKYIOCUMBOJIMKY
JUISICOCTABIICHUACTPYKTYPHBIX(DOPMYT
BELIECTB U YPABHEHUM PEAKLINHI
MOJMMEPU3AIUY U TIOJIUKOH/ICHCALIUH.
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(6yTaMeHOBBIN,XJIOPOIIPEHOBHIN

Y U30IPEHOBBIN). BonokHa:
HaTypaJbHbIE(XJIOMOK, IEPCTh,LIENK),
HCKYCCTBEHHBIE (all€TaTHOE BOJIOKHO,
BHCKO03a), CHHTETHYECKHE (KarpoH
WJIaBCcaH).
JKCNePUMEHTATbHbIEMETO/IbI
U3y4YeHHsIBelleCTBUUXIIPEeBPALeHUIi:
e J[emoHCTpaIuu:

—03HaKOMJICHHE C 00pa3amMu
MPUPOIHBIXUUCKYCCTBEHHBIXBOJIOKOH,
MJ1aCTMAcC,KayqyKoB

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJIeepacIpOCTPAaHCHHBIXBUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHHE

B Pa3IUYHBIX OTPACIISIX.
Hcronp30BaTheCTECTBEHHO-HAYYHBIE
METO/IbI O3HAHUS — HAOII0AaTh
MOMUCHIBAThAEMOHCTPAIMOHHBIN
AKCIIEPUMEHT

Hroronopasneny 2
OBIIEEKOJIMYECTBO 34
YACOBIIOITPOT'PAMME
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11 KJIACC

No
T\

HaumeHnoBanue
pa3aeaoB U TEM
ydeOHOoromnpeameTa

KomnnuectBo
4acoB

[IporpammHoecoaepkanue

OCHOBHBIEBUIBIAEATEIHLHOCTH
oOy4Jaronuxcs

Pa3znenl.TeopeTuueckneoCHOBBIXMMUH

11

CtpoeHunearoMoB.
[Tepunoanueckuii
3aKOHU
[Tepuoanueckas
CUCTEMAaXUMHUECKUX
AJIIEMEHTOB
J.1.MeHnpeneeBa

3

XumuueckuitaneMeHT.AToM. CocTas
aTOMa,U30TOIbL. DJIEKTPOHHAs
0001104Ka. DHEPreTUIECKUEYPOBHH,
MOypOBHU. ATOMHBICOpOUTAIIH,

s-, p-,d-, f-amemenTe. OcoOeHHOCTH
pacrpeaelIeHUSIIIEKTPOHOB
MOOPOUTAIIIMBATOMAX MAJTBIX
NOOJBIINXIIEPUOA0B. DNEKTPOHHAS
KOH(UTypalusiaTOMOB.
[leproanyeckuiizakoH
ulleproanyeckasicucreMaxuMUIECKUX
anemenToB/[. M. MeHneneena.
CBs3BpIIEPHOANYECKOT03aKOHA
ulleproIn4eCcKONCUCTEMBIXUMUYECKUX
3JIEMEHTOBCCOBPEMEHHONUTEOPUEN
CTPOCHUSATOMOB.3aKOHOMEPHOCTH
MU3MEHEHUSICBOMCTBXUMUYECKUX
3JIEMEHTOBHOOPA3yEeMBIXUMHUIIPOCTHIX
M CJIO’KHBIXBEIIECTBIIOTPYyIIaM
urepuoaM.3HauYeHUETIEPUOANIECKOTO
3aKOHAUCUCTEMBIXUMUYECKUX

PackpbhIBaTbCMBICIM3yYaEMbIX
MOHATUH (BB TEUXXaPAKTEPHBIC
MIPU3HAKH ), yCTAHABIMBATHUX
B3aMMOCBSI3b.
PackpbIBaTbCMBICITIEPUOAUIECKOTO
3akoHa/[.1. MeneneeBa
UJIEMOHCTPUPOBATHETO
CHUCTEMaTU3HUPYIOIIYIO,
00BSICHUTETLHYIOUTIPOTHOCTUYECKYIO
byHKIUY.
XapakTepu30BaThIIEKTPOHHOE
CTPOCHUEATOMOBXUMHUYECKHUX
AIEMEHTOB | -41epro10B,UCTIONB3YS
HOHATHS S-,P-,d-2JIeKTPOHHBIC
OpOUTAIH, HEPTETUUECKUECYPOBHH.
OOBIICHATE3aKOHOMEPHOCTH
M3MEHEHHSICBOMCTBXUMUYECKUX
AJIEeMEHTOBUUXCOCTUHCHUMN
MONEpUOaMu Tpynnam
ITepuoanueckoncucTeMbI

J.1. MenneneeBa
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anemeHToB/[.M.MeHnaeneena B
pPa3BUTUU HAYKHU.
JKCIePUMEHTATIbHbBIEMETO/IbI
U3yYeHUsIBEeleCTBUMXIIPEBPALLlCHUI:
e JleMOHCTpaIuu:
Buasirabnun«llepuoanaeckas
CHUCTEMaXUMHUUYCCKUXAJIEMEHTOB

J.1. MenneneeBa»

1.2

CtpoeHueBeniecTna.
Mmuoroo6pasue
BEIIICCTB

CTp0GHI/ICBGHIGCTBa.XI/IMI/ILIeCKaSICBHSB.

Bupi(koBaneHTHas HENIOIApHAS
UTIOJISIPHAS, MIOHHAS, METAITTNYECKAS )
UMEXaHU3MbIOOPA30BAHUSIXUMHYECKOM
cBs3U (OOMEHHBIN U IOHOPHO-
aKIenTopHbiii). BomopoaHast CBA3b.
BanenTtHOCTS.
DIEKTPOOTPULIATENIbHOCTh. CTEIEeHb
okucyienusi. KaTMOHbBI U aHUOHBI.
BemectBamMoneKymsspHOTro
MHEMOJIEKYJIIPHOTOCTPOCHHUSI.
3aKOHMOCTOSIHCTBACOCTABABEILIECTBA.
TUNBIKPUCTAITNYECKUXPEIIETOK U
CBOWCTBA BEILIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
UctunnsiepactBopbl. KommuecTBEeHHBIE
XapaKTepUCTUKU PACTBOPOB (MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE).
KnaccudukanusiHeopraHu4eckux

PackpbIBaTh CMBIC]T U3y4aeMbIX
MOHATUH (BBIICTIATHh UX XapaKTePHbBIC
MIPU3HAKK) U IPUMEHATHITUIIOHITHS
IIpY ONKMCAHUU COCTaBa U CTPOCHUSA
BEIICCTB, NISI00bSICHEHUSOT/ICIBHBIX
(aKTOB U SIBICHHM.
OnpenensTbBUABIXUMAYECKONCBA3U
(KOBaJICHTHOM, UOHHOM,
METaJUIMY€CKOU,BOOPOIHOM )
BCOCJIMHEHUSIX ; TUTIKPUCTATNTMUECKOMN
pEelIeTKN KOHKPETHOTO BEIECTRA.
OrnpenensiTbBaIeHTHOCTEUCTETICHD
OKHCJICHUS XUMHUYECKUX JICMEHTOB
BCOCIMHEHUSAXPA3IMYHOTOCOCTABA.
ITpoBOAUTHBBIYMCIICHUS
CHCIIOJIb30BaHUEMITOHSATHIKMACCOBAs
JIOJIsl BEIIECTBA B PacTBOPE».
BianersnzyyaeMbIMUXUMHUYECKUMU
TTOHSTHUSMU.
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coenuHennil. Homenkiarypa
HEOPTraHMYECKUX BEILIECTB.
JKCIePUMEHTATIbHbBIEMETO/IbI
U3yYeHUsIBEeleCTBUMXIIPEBPALLlCHUI:
e JleMOHCTpaIuu:
—MO/IETTUKPUCTATNINYECKUX PEIIETOK.

e PacueTHBIC3aMaun:
—PpAaCYETHICUCIIONB30BAHUEM MOHATHUSA
«MacCcoBasAI0IAPACTBOPEHHOTO
BEILIECTBA»

1.3

XUMUYECKHE
peakuun

Xumnueckas peakuus. Knaccupukanus
XUMHAYECKUXPEAKINMBHEOPTAHUYECKON U
OpPraHUYECKON XUMHUH. 3aKOH
COXPaHEHUS MacChl BELIECTB; 3aKOH
COXPAHEHUS U NPEBPALLECHUS SHEPTUU
IPU XUMHAYECKUX PEAKLIHSX.
CxopocTbpeakiinm,ee3aBUCUMOCTh

OT pa3IMYHBIX (PaKTOPOB.
OO6patumblepeakiinu. XUMHIECKOE
paBHOBecue. PaKTOPBI, BIUSIOLINAE

Ha COCTOSTHUE XMMHYECKOTO
PaBHOBECHSI.

[Tpunnun Jle [larense.
DIIEKTPOJIUTHYECKAS JUCCOLIUALIMS.
CusibHbIE U cl1a0ble 3JIEKTPOJIUTHI.
CpenaBoaHBIXpPACTBOPOBBELIECTB:
KHCJIast, HeUTpaIbHasl, IIEJOYHAas.

OOBICHATH 3aBUCUMOCTh CKOPOCTH
XUMUYIECKONPEAKITUUOTPA3TINYHBIX
(hakTopoB.
OnpenensaTbxapakTepCMEIICHUS
XUMHUYECKOTO PAaBHOBECHS

B 3aBUCHMOCTH OT BHEIITHETO
BozaeiicTBusi(npuniunlelllaTense).
CocTaBisiTh ypaBHEHUS pEeaKIUi
Pa3UYHBIX THUIIOB; TIOJIHBIC

U COKpAIllCHHbIE YPABHEHUS PEeaKIUi
MOHHOTOOOMEHA, yYUTHIBASTY CJIOBUS,
MIPU KOTOPBIX ATH PEAKITUU UAYT
JTIOKOHIIA.

Hcronp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TTO3HAHUS — TIPOBEICHHUE,
HaOJTFOICHUCHOTTICAHUEX UMUYECKOTO
DKCIIEpUMEHTA (JIEMOHCTPAIMOHHBIC
11a00PaTOPHBICOITBITHL, TPAKTHUCCKHEC
paboOThI): MO OMPEICIICHUIO CPEbI
BOJHBIX PaCTBOPOB BEIIECTB, PEAKITUI
MOHHOTOOOMEHA, BIUSHUIO PA3TNIHBIX
(haKTOpPOB Ha CKOPOCTh PEAKITUH.
CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKONTIOCYJ0MMIIa00paTOPHBIM
000pyIOBaHUEM.

[IpencTaBusiTh pe3yabTaThI
XUMHUYECKOT0AKCIIEpUMEHTaBpopMe
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Bonoponnsiiinokasarens(pH)pactBopa.
PeakuunnonHorooomena
BOPIaHUYECKOMUHEOPTaHNYECKON XUMHUH.
OKHCIUTENHEHO-BOCCTAHOBUTEIIbHbBIC
peakmmu. [TorsTue 006 neKTpoIn3e
PacIlIaBOB U PACTBOPOB COJIEH.
[IprmenennesnexkTpoamsa.
JKCIePUMEHTATIbHbIEMETO/IbI
U3yYeHUsIBeIeCTBUMXIIPeBPALLICHUM:
e J[eMoHCTpauu:
—Ppa3I0KEHUENEPOKCUIABOIOPOIA B
MPUCYTCTBUM KaTaauzaTopa.

e JIaGopaTOpPHBICOIBITHI:
IIPOBEICHUEPEAKIIUMUOHHOTO

oOMeHa;

— OMNPENEICHUECPEIBIPACTBOPOB
BEIIIECTBCIIOMOIIBIOYHUBEPCATTBHOTO
WHJIUKATOPA.

o [IpakTuuecknepaboThI:
Nel.BnustHuepa3nnasbx pakTopoB

Ha CKOPOCTb XMMHYECKOW pEAKIIUU.

e PacuerHbie3anauu:
—PpacYETHINIOYPABHEHUAMXUMUYECKHUX
peakiuii, B TOM YUCJIC
TEPMOXUMUYECKAEPACUETHI

SaHI/ICI/IypaBHCHHﬁCOOTBeTCTBYIOIHI/IX
peaKuHﬁ H ACJ1aTh BBIBOJbI HA UX
OCHOBC.

HpOBOI[I/ITBBI)I‘-II/ICJIeHI/Iﬂ
HoypaBHeHI/IHMXI/IMI/I‘-ICCKI/IXpCaKI_[I/Iﬁ, B
TOM YHCJIC TCPMOXUMHUYICCKHUC PACUYCThI

HUroronopazneny

13
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Paznen2.Heopranmueckassxumus

2.1 | Merauisl

6

Mertasutbl. [ lonoxxeHnnemeramion
BllepnoanueckoncuCTEMEXUMUYECKUX
AJIEMEHTOB.
Oc00EHHOCTUCTPOCHUSIIIIEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB.
O6uuedusnuecknecBoicTBa
METaJUIOB.

HpI/IMGHCHI/IGMeTaHJIOBB6I>ITy,HpI/IpOIIC u

TexHuke. CIUIaBbl METAILJIOB.
DIIEKTPOXUMHUYECKUUPSATHANPSKECHU I
MeTaoB. O0IIMecOCOOBINOTYYEHUS
MeTauioB. Kopposust MeTaios.
CriocoObl 3a1UTHI OT KOPPO3HH.
OO6masxapakTepucTUKaMeTaNIOB
riaBHbIX noarpymi (IA-rpymnmna,
[TA-rpynmna)llepuonnyueckoricucTeMbl
XUMUYECKUX DJIEMEHTOB.

Amomunanii. AM(GOTEpHBIECBONCTBA
OKCHJIa ¥ TUJPOKCHUA ATIFOMUHMUSI.
OO6masxapakTepucTUKaMeTalIOB
no6ouHbIx oarpyni (b-rpymnm)
[leproandecko CHCTEMBI
XUMUYECKUX IJIEMEHTOB: ME/Ib,

LIUHK, XpOM, 3KEJe30.
BaxueinmmecoeIMHEHUSIMETAIIIOB
(OKCHIBI,TUIPOKCH/IBI,COJIH ).

PackppIBaTh CMBICIT NU3y4aE€MbIX
MOHATUM (BBIIETATHh UX XapaKTEPHbIC
MPU3HAKH) U IPUMEHSITh 3TU MOHATHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMS
BEILECTB,ISI00BACHEHUSIOTAEIbHBIX
(aKTOB U SBJICHH.

OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB 3JIEMEHTOB —
METAJUIOBUUXCOECITMHEHUMCYYETOM
CTPOEHHUSI UX aTOMOB U MOJIOKECHUS
BlIepnonnueckonicucreme
XUMHUYECKUX IJIEMEHTOB

JI.1. Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKHE CBOKMCTBA METAJIJIIOB, UX
BOKHEUIIINXCOECANHEHUM, TOATBEPK Aast
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKHUX
peaKuii; MPUMEHEHUE METAJIIOB

B Pa3MYHBIX 00JACTIX, a TAKKE
MCMOJIb30BaHUEHUX IJIACO3IaHUS
COBPEMEHHBIX MATEPUATIOB

Y TEXHOJIOTHH.
OnuchIBaTHCIIOCOOBI3ANTUTHIMETAIIIOB
OT KOPPO3HH.
PackpbIBaTbCYIIHOCTEOKUCIUTENBHO-

41



JKCIEePUMEHTATIbHbIEMETO/IbI
U3yYeHHUsIBeIeCTBUUXIIPEBPAIIleHUIA:
e JleMOHCTpaIuu:
—KOJUTeKIUA«MeTaITbIUCIIIaBbI.

e JIaGopaTOpPHBICOIBITHI:
B3aUMOJICHCTBHUE THAPOKCHUIA
ATIOMUHUSCPACTBOPAMUKHUCIIOT

U IIEJI0YCH;
KA4€CTBEHHbBIEPEAKIIMMHAKATUOHBI
METaJIOB.

e [IpakTuueckrepaboThI:

Neo2 .PemenneskcriepuMeHTanbHbIX
3a1a4 no teme «MeTab.

e PacueTHBIe3aMaun:
—pacyeTsIMacchl(00beMa, KOJTMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BEILIECTB JJaHO B BUJE pacTBOpa
C OIIPEIEIICHHON MacCOBOM JOJIEH
PacTBOPEHHOIO BEILIECTBA

BOCCTAHOBUTEIBHBIX pPEaKIUN
MOCPEJICTBOM COCTAaBJICHUS
ANEKTPOHHOI00aTaHCA3TUXPEAKIIUM.
IIpoBoauTH peakiumy,
MOATBEPKAAIOIINE XapAKTEPHbIE
CBOMCTBA U3y4aeMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB,IPUCYTCTBYIOIIMEBBOAHBIX
pacTBopax.

Hcrons30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
Ha0JII0/IEHUEH O CAHUEXUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE
n1a00pPaTOPHBIEOIBITHL, TPAKTUYECKHE
paboThI).

[IpencraBiATs pe3ynbTaThl
XUMHUUYECKOTO KCTIepUMEHTa B popme
3aMMCUYPaBHEHUCOOTBETCTBYIOLIUX
peaklmii U JenaTh BBIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKONTIOCYJ0MMIIa00paTOPHBIM
000pyIOBaHUEM.
[IpoBOINTEBBIYUCIICHUS
NOYPaBHEHUSIMXUMHYECKUXPEAKLIAM.
CaMoCTOATENBHOIITIAHUPOBATh
MOCYIIECTBISATHCBOIONO3HABATEIBHYIO
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JeSATEIbHOCTh; IPUHUMAThaKTHBHOE
y4acTHE B IPYNIOBOW y4eOHON
NEATEITbHOCTH

2.2

Hemeramisr

Hemeranner.[lonoxennenemeramion
BlleprnoanueckoncuCTEMEXUMUYECKUX
anemenToB /.M. MeHaeneeBa

1 0COOCHHOCTH CTPOCHHSI aTOMOB.
DU3NYECKHE CBOWCTBA HEMETAJIOB.
AJIOTpOIUS HEMETAUIOB (Ha MpUMEpE
Kuciopoaa,cepsl,pocopanyrieposa).
XUMHYECKHE CBOMCTBA BAKHEUIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaeposia u KpeMHUSA).
Okcuibl HEeMETAIIOB.
Kucnoponconep:xaiye KucioThl.
BonopoanbsiecoenuaeHus
HEMETAILJIOB.
IKCIEePUMEHTAIbHbIEMETO/IbI
U3yUYEeHHUS BellecTB
HHMXIIPeBPALLICHUN

e JlemoHCTpauu:

— 00pa3IbIHEMETAIIIOB,;
B3aMMO/ICVICTBUE MEJIU C A30THOU
KUCJIOTOMPA3IMYHOUKOHLICHTPALIUHU.

e JIaGopaTOpPHBICOMBITHI:
—Ka4eCTBEHHBICPEAKIIMUHAAHUOHBI U
KaTHOH aMMOHHUSI.

PackppiBaTh CMBICIT NU3y4aE€MbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKH) U IPUMEHSITHITUIIOHATHS
IIPY OIIMCAHUH COCTaBa U CTPOCHHUS
BEILECTB,ISI00BACHEHUSOTACIbHBIX
(aKTOB U SBJICHH.
OOBIACHATHOOIINE3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAJUIOB
WUUXCOEINHEHUNCYYETOMCTPOCHUS X
aTOMOB H ITOJIOKEHUS
BlIepnonnueckoricucreme
XUMHUYECKUX 3JIEMEHTOB

JI.1. Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHUYECKUE CBOMCTBA HEMETAJIOB, UX
BOKHEUIIINXCOCANHEHUM, TOATBEPK At
ATO ONMCAHUE NPUMEPAMU YPaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX
pEaAKLIUM.
XapakTepu30BaThBINIHUEHEMETAIIIOB
Y UX COCIMHEHUI Ha KUBBIC
OpraHU3Mbl; OITUCHIBATh IPUMEHEHUE
BPa3IMYHBIX00IACTAXITPAKTUICCKON
JEeSATEIbHOCTH YEJI0BEKa.
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e [IpakTHueckuepabOThI:
Ne3.PemenneskcriepuMeHTanbHbIX
3anad no teme «HemeTamas.

e PacuerHpie3anaun:
—pacueThIMaCChIBEIIECTBA
WIHO0BHEMAara3oBIOU3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce
WIHOOBEMYOTHOTON3YyYaCTBYIOIINX B
pEaKIuy BEIIECTB; PACUeThl MAaCCHI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEAKIMH, ECIIH OJHO
U3BEILECTBUMEETIPUMECH

2.3

CBs13b
HEOPraHUYECKUX
U OpPraHUYECKUX
BEIICCTB

Heoprannuecknenopranmaeckue
KHCIOThl. Heoprannueckune

U OpraHUYeCKUE OCHOBAHMS.
AMdoTepHBICHEOPTAHUYECKHE

Y OpPraHU4ECKUE COCINHEHHS.
I'eHeTHUECKAsICBSI3bHEOPTaHUYECKHUX
Y OPraHUYECKUX BEIIECTB

[ToaTBEpKaaTh CYIIECTBOBAHKE
TEHETUYECKOU CBS3U MEXKITY
HEOPTaHUYECKUMH BEIECTBAMU

C IOMOIIIBIO YPAaBHEHUHN
COOTBETCTBYIOIIMXXUMHUYECKHUX
peaKkuuu.
PackppIBaTbCyIIIHOCTEOKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX pPEaKIUN
IIOCPEACTBOM COCTABJICHUS
9JIEKTPOHHOT'O OajlaHCa 3TUX PEaKLIUi.
IIpoBoauTh peakiumy,
IIOATBEPKAAIOIINE XapaKTePHbIE
CBOMCTBA U3Y4YaeMbIX BELIECTB,
pacIio3HaBaTh OIBITHBIM ITyTEM
AHUOHBI,IIPUCYTCTBYIOINEBBOJHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI IO3HAHHUS — IPOBEJICHHUE,
HaO0JII0ICHUENOTTUCAHUEXUMUYECKOTO
AKCIIEpPUMEHTA (AEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

IIpencraBiATs pe3ysbTaThl
XUMHUYECKOTO KCIIEpUMEHTa B (popMe
3aIMCUYPaBHEHUMCOOTBETCTBYIOIINX
pEeaKkuy 1 JenaTh BEIBOABI HA UX
OCHOBE.
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CrnenoBaThIPaBUIIAMITIONB30BAHUS
XUMHUYECKONNOCYA0MHIIa00paTOPHBIM
000pyIOBaHUEM.
[IpoBOIUTEBBIYUCIIEHUS
MOYPaBHEHUSIMXUMHYECKUXPEAKIIAM.
CaMOoCTOATENBHOITIAHUPOBATh
MOCYILIECTBISATHCBOIONIO3HABATEIbHYIO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B TpyINIoBOil yueOHO
JESATEIBHOCTH

Hroronopazneny 17
Paznen3. XuMusinKu3Hb
3.1. | XuMusmKu3Hb 4 Ponw xumuu B o6ecriedeHun PackpbIBaTbpOIbXUMUUBPEILICHUH

3KOJIOTUYECKOM, Y HEPTreTUUECKOU
UTTUIIEBOI0€30MaCHOCTH, PAa3BUTHH
MeauuuHbl. [ToHITHE 0 HAYyYHBIX
METOJ[aX MO3HAHUSI BEIESCTB
UXUMUYECKUXPEAKIIUI.
[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIIUMTAXTTPOMBIIIUICHHOT OOy YeHHS
BOKHEUIIIMX BEIIECTB (Ha MpUMepax
IIPOU3BOJCTBA aMMHaKa, CEpHOU
KHCJIOThI,METaHOIa).
Uen0BEKBMUPEBEIIIECTB,MATEPUATIOB U
XUMUYECKUX PEAKIIUN: XUMHUS
M310POBBEUECIIOBEKA; ITPABUIIA
HCTIOJb30BaHUSIIEKAPCTBEHHBIX

SHEPreTUYECKUX, CHIPhEBBIX

1 DKOJIOTHYECKHUX TIPOoOIeM
YeJI0BEUECTBA,0NMMCHIBATHOCHOBHBIC
HaIpaBJICHUS PA3BUTUIXUMHUUECKOMN
HayKH{ U TEXHOJIOTUH.

[IpumensTh npaBuia 0€30MacHOro
oOpallleHusI C BEIIECTBAMH,
HCIIOJIb3YEMbIMH B TTIOBCETHEBHOM
KU3HU, IPaBUJIa TTIOBEICHUSI B IIETISAX
cOepeKEHUS3TOPOBBINOKPYKAIOICH
MIPUPOHOM CpeJibl; IOHUMATh BpE/l
(omacHOCTh) BO3/ICHCTBUS HA )KUBBIC
OpTaHU3MBbI ONPEJICICHHBIX BEIIECTB
cMbicnokasareis [IJIK, noscHsITh
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IIpCIapaToB, IIpaBUjIa 0e30macHoOro
PICHOJ'IBSOB&HHHHp€H3p3TOB6LITOBOﬁ
XUMHHU B HOBCGIIHGBHOfI ZKHN3HHU.
BI)ITOBaHXI/IMI/I‘-ICCKaSIFpaMOTHOCTI)

HaIPUMEPaxCIIOCOOBIYMEHBIIICHUS U
peAOTBPAICHUS UX BPETHOTO
BO3/1CHCTBUA.

AHaIM3UPOBATh U KPUTUUECKH OLICHUBATH
uH(pOpMAaIIHIO, CBI3aHHYIO C XUMUYECKUMU
MPOIIECCaMU U UX
BIIMSIHUEMHACOCTOSIHUEOKPYKAIOIIEH
Cpepbl.

Hcnonb30BaThnoNydeHHBIC3HAHUS U
npeacTaBiieHus o cepax

NEATEIIbHOCTH, CBSI3aHHBIX C
HayKOWHCOBPEMEHHBIMUTEXHOJIOTUSIMU, KaK
OCHOBY JIJISI OpUEHTAIIMHU B BEIOOPE CBOEH
Oynymieit mpodeccuoHaaIbHON
NEeSATEIbHOCTH.

[IpunuMath ydyactue B 00CYKIECHUU
POOJIeMXUMHYECKOMUIKOIOTHICCKON
HaIPaBJICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO
MO3UIIUIO 110 TIpobJieMe
UTIpeIaraThbBO3MOKHBICTTYTHEE

pelieHus

Hroronopazneny 4
OBIIEEKOJIMYECTBO 34
YACOBIIOITPOT'PAMME

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
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Kosaun4yecTBoyacoB JJIeKTPOHHBbIE
Ne HaumenoBaHnuepasieioB u (wnbpoBbIe)
n/m TeMIporpamMmmbl Bcero Koutpoabnubiepaborsl  I[IpakTnueckuepadoTsl 06PA30BATETLHBICPECYPCHI
Pa3znen 1.Teopernueckue 0CHOBbI OPraHUYECKOM XMMUM
[IpenMeTt opraHUYeCKON XMMHUU. BUBJIMOTEKA HOK
https://monypoxu.pd/
11 Teopus cTpoeHUS OPraHUYECKUX 3
5 A M. B I'JIOBAJI-JIAB
COCAMHCHMI A. V. byTIeposa https://globallab.ru/
Hroronopaszaery 3
Pa3znea 2.YriaeBoaopoanbl
BUBJIMOTEKA IHOK
21 IIpenenpHbICYTIEBOAOPOIBI — 2 https://mMonypoku.pd/
' aJIKaHBI I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 1IOK
29 HenpenensHble yrneBogopoasl: 6 1 https://Mounypoku.pd/
' AIIKEHBI, AIIKAAUEHBI, AJIKUHBI I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA [HOK
https://monypoku.pd/
2.3 ApOMaTH4eCKUEYTIIEBOAOPOIbI 2 [JIOBAJIJIAE
https://globallab.ru/
BUBJIMOTEKA IHOK
24 [IpupoHbIE HCTOYHHUKHN 3 1 https://Mounypoku.pd/
' YIJIEBOAOPOAOB M UX MepepaboTka ['JIOBAJI-JIAB
https://globallab.ru/
Hroronopazneny 13
Pa3nen 3.KuciiopoacoaepxanueopranuyecKkuecoeIMHeHus
BUBJIMOTEKA 1HOK
https://monypoku.pd/
3.1 Crupter. @enon 3 [ITOBAJI-JIAER
https://globallab.ru/
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BUBJIMOTEKA IHOK
392 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 https://Mouypoxu.pd/
' Crnoxuble 3¢upbl ['JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
https://Monypoku.pd/
3.3 VriaeBoasl 3 [JIOBAJLJIAE
https://globallab.ru/
Hroronopaszneny 13
Pa3nen 4.A30Tcoaep:kameopraHnyecKuecoeIuHeHnst
BUBJIMOTEKA LIOK
https://Mouypoxu.pd/
4.1 AwmuHbBL. AMUHOKKCIIOTEL. belku 3 [JIOBAJLJIAE
https://globallab.ru/
Hroromnopazaeny 3

Pa3zaea S.BbicokoMoOJIeKYJISAPHbIECOEAUHCHUS

BUBJIMOTEKA LIOK
https://monypoku.pd/
5.1 [Inactmaccel. Kayuyku. Bonokna 2 [JIOBAJIJIAE
https://globallab.ru/
Hroromopaszaeny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34



https://моиуроки.рф/
https://globallab.ru/
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11 KJIACC

KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
1411 BbI
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTe/ibHbBIEPECyPCHI
Pa3zgen 1.TeopeTnyecKkneoCHOBLIXMMHUM
CrpoeHue aTOMOB.
Ilepnonnueckuil 3aK0H 1 BUBJIMOTEKA LIOK
https://Mouypoxu.pd/
1.1 [lepuonnyeckas cucrema 3 [ JIOBAJLJIAE
XUMHUYECKHX daeMeHToB 1. K. https://globallab.ru/
Menneneesa
BUBJIMOTEKA IHOK
12 CrpoeHueseniecTna. 4 https://Mmonypoxu.pd/
' MHuoroo6pa3ueBeniecTs [JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
https:// pd/
1.3 XHUMHUYECKUEPEAKIIUT 6 1 1 FIJ)ISO]? Xﬁ‘j}?ﬁl P
https://globallab.ru/
Hroromnopasznery 13
Pa3nen 2.Heoprannyeckasixumusi
BUBJIMOTEKA IHOK
https:// pd/
2.1 MerTanasl 6 1 FIJ)ISO]ISW XJI;YJ%(XE oib
https://globallab.ru/
BUBJIMOTEKA 1HOK
https:// pd/
2.2 Hewmeramis 9 1 1 F?ISO]ISW X;Y%(XE pb
https://globallab.ru/
2.3 CBsI3b HEOPTAHUYECKUX H 2 BUBJIMOTEKA ITOK
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OpraHn4C€CKuUX BCIICCTB

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

Hroronopaszaeny 17
Pa3zgen 3.XuMMA M KU3HD
BUBJIMOTEKA LIOK

31 X 4 https://monypoxu.pd/

. MU U )KU3HD [ TIOBAJL-JIAE

https://globallab.ru/
Hroronopazneny 4
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosimuecTBouacoB
arau3 DJIeKTPOHHbIeN N (ppoBHICOOPA3OB
m  Temaypoka Be KoHTpoJbHBI IIpakTHYecKku %llemm y aTenblfmepecyI:)cg:p P
/ ero  epadoThl epadoThI
n
[Ipeamer opraan4ecKor XUMHH, €€ BUBJIMOTEKA IIOK
1 BO3HUKHOBEHHE, PA3BUTHE U 1 https://Momypoku.pd/
3Ha4YCHHE I'JIOBAJI-JIAB https://globallab.ru/
Teopus cTpoeHUs OpraHUYECKUX BUBJIMOTEKA LIOK
2 coenunenniit A. M. byrieposa, eé 1 https://Momypoku.pd/
OCHOBHBIE ITOJI0KEHUS I'JIOBAJI-JIAB https://globallab.ru/
[IpencraBienue o K1accuPpUKaun
OpPraHUYECKUX BEILECTB. BUBJIMOTEKA ITOK
3 Homenknarypa (cucrematuueckas) u 1 https://Monypoku.pd/
TPUBHAIbHBIC Ha3BAHUS I'JIOBAJI-JIAB https://globallab.ru/
OpPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHHE bUBJIMOTEKA HOK
4 - ’ 1 https://Monypoku.pd/
FOMOJIOTHHCCIIH Pt TJIOBAJI-JIAB https://globallab.ru/
MeraH u 3TaH — npocTenIne bUBJIMOTEKA HOK
5 1 https://Mounypoku.pd/
TpCACTABUTC]IH AlIKaHOB I'JIOBAJI-JIAB https://globallab.ru/
AJIKEHBI: COCTaB U CTPOCHHE SUBJIMOTEKA TTOK
6 N ’ 1 https://Mouypokm.pd/
cpouctsa TJIOBAJI-JIAB https://globallab.ru/
DTUJIEH U POMUICH — MpOCTeiime bUBJIMOTEKA HOK
7 1 https://Mouypoxu.pd/
TpCACTABUTC]IH AlKCHOB ['JIOBAJI-JIAB https://globallab.ru/
8 [TpakTuyeckast padora Ne 1. 1 1 BUBJIMOTEKA LIOK
«IlonydeHne 3TUIEHA U U3YYECHHE https://mMonypoku.pdy/
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€ro CBOICTB)

I'JIOBAJI-JIAD https://globallab.ru/

Aunkanuensl. byranuen-1,3 u

BUBJIMOTEKA ITOK

9 Metunoyranuen-1,3. [lonyuenue https://Monypoxu.pd/
CUHTETHYECKOTO KaydyKa ¥ PE3HHbI ['JIOBAJI-JIAB https://globallab.ru/
AJNKHUHBIL: cOCTaB U 0COOEHHOCTH
CTPOCHMSI, TOMOJIOTUUECKUM Psi bUBJIMOTEKA TIOK

10 Ap ’ pAL. https://Monypoxu.pd/

LICTHICH — I'JIOBAJI-JIAB https://globallab.ru/
MPOCTEHIIMUIIPEICTABUTEIHATKMHOB
Brruncnenus no ypaBHEeHUIO BUBJIMOTEKA LIOK

11 . https://Mouypoxu.pd/

XUMHICCKON PCaKIiH TJIOBAJI-JIAB https://globallab.ru/
ApeHbl: 0€H30JT U TOTYOIL. SUBJIMOTEKA TIOK

12 T https://Mouypoxu.pd/

OKCHHHOCTP apCHOB I'JIOBAJI-JIAB https://globallab.ru/
I'eneTmueckas CBA3b BUBJIMOTEKA 1HOK

13 YIJIEBOIOPOLOB, IPUHAIIECKAIIUX K https://Monypoku.pd/
pa3JIMYHBIM KJaccam I'JIOBAJI-JIAB https://globallab.ru/
[IpupoiHBIE HICTOYHUKHT

JIEBOJOPOJOB: MPUPOIHEIH ra3 U BUBJIMOTEKA LIOK

14 yr JOPOZIOB. HIPHPOI https://Mouypoxu.pd/

NONYTHbIE HEQTAHBIE Fa3bl, HEPTH 1 TJIOBAJI-JIAB https:/globallab.ru/
MIPOJYKTHI €€ mepepadoTKu
[IpupoiHBIE HICTOYHUKHT

JIEBOJOPOJOB: MPUPOIHEIH ra3 U BUBJIMOTEKA LIOK

15 p - 1TPHp https://mMouypoku.pd/

MOMYTHEIE HEPTAHBIE Fasbl, HEPTH U TJIOBAJI-JIAB https://globallab.ru/
MIPOJYKTHI €€ mepepadoTKu
KonTtponsHasg pabota mo paszaei BUBJIMOTEKA LOK

16 v P P pasiely https://Monypoxku.pd/

R TJIOBAJI-JIAB https:/globallab.ru/
[IpenenbHbIe OTHOATOMHBIE CITUPTHI: BUBJIMOTEKA LHOK

17 METAHOI U 3TaHOIL. https://Monypoxu.pd/
Bonopoanasicsazb I'JIOBAJI-JIAB https://globallab.ru/

18 MHOroaromMHble CIIUPTHI: BUBJIMOTEKA IIOK

OTUJICHIJIMKOJIb U TTIMICPHUH

https://monypoxu.pd/
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@DeHOJI: CTPOCHUE MOJIEKYIIBL,

I'JIOBAJI-JIAD https://globallab.ru/
BUBJIMOTEKA ITOK

19 (bU3UYECKHEe U XUMHUYECKUE https://Momypoku.pd/
CBOWCTBA, TPUMCHCHHE I'JIOBAJI-JIAB https://globallab.ru/

Anpaeruabl: hopManbaerua u bUBJIMOTEKA HOK

20 ) X https://Momypoku.pd/
ALICTATRCTH]L. ALICTOH ['JIOBAJI-JIAB https://globallab.ru/

OHOOCHOBHBIE TIPEIETbHBIE BUBJIMOTEKA LIOK

21 = kapOOHOBBIE KMCIIOTHI: MypaBbUHAs https://mouypoku.pd/
U yKCycHas ['JIOBAJI-JIAB https://globallab.ru/

[IpaxTuueckas padora Ne 2. BUBJIMOTEKA LIOK

22 = «CBoiicTBa pacTBOpa YKCYCHOMH https://mMonypoku.pd/
KHUCJIOThD) I'JIOBAJI-JIAB https://globallab.ru/

CreapuHOBas U OJIEMHOBASI KUCIIOTBHI, BUBJIMOTEKA LIOK

23 KakK MPEACTaBUTEIH BBICIIIAX https://mouypoxu.pd/
KapOOHOBBIX KHUCJIOT I'JIOBAJI-JIAB https://globallab.ru/

Mb11a KaK COJIM BBICHINX BUBJIMOTEKA IHOK

24 KapOOHOBBIX KUCJIOT, UX MOIOIIIEE https://Mouypoku.pd/
JNIEUCTBUE I'JIOBAIJI-JIAB https://globallab.ru/

CrnoxxHbie 3(UpBI KaK MPOU3BOTHBIE BUBJIMOTEKA IIOK

25 = KapOOHOBBIX KHCIOT. https://mMonypoku.pd/
I'uaponn3cnoxHbIX3(GUPOB I'JIOBAJI-JIAB https://globallab.ru/

Kupsl: rtunponan3, MpuMeHeHHe BUBJIMOTEKA HOK

26 6 ppL: THIP - b ’ https://Momypoku.pd/
HOJIOTIHICCKAs POJIb 2KHIPOB I'JIOBAJI-JIAB https://globallab.ru/

VYTrneBobl: cocTaB, KiaccuPUKaIms. BUBJIMOTEKA ILIOK

27 = BaxHeHmme mpeacTaBUTEIN: https://mMouypoxu.pd/
TJII0K033, PPYKTO3a, caxaposa I'JIOBAJI-JIAB https://globallab.ru/

Kpaxman u nemironosa kak bUBJIMOTEKA HOK

28 P https://Mouypoxu.pd/
TPHPOJHBIC HOIMMEPEI ['JIOBAJI-JIAB https://globallab.ru/

29 KonrtponbHas padota no pasaeny BUBJIMOTEKA ITOK

«Kucnopoaconepxaiue

https://monypoku.pd/
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OpPraHUYeCKUe COeIUHEHUS»/
Bcepocculickas npoBepodHas
paborta

I'JIOBAJI-JIAD https://globallab.ru/

OO01as xapakTepucTHKa

a30TCOECPKAIIUX OPTAHUIECKUX BUBJIMOTEKA HOK
30 . N 1 https://Mounypoku.pd/
coeaunennit / Beepocentickas I'JIOBAJI-JIAB https://globallab.ru/
IpoBepoyHas pabora
BUBJIMOTEKA LIOK
31 AMWHBI: METHIIAMUAH U aHWJINH 1 https://Monypoxu.pd/
I'JIOBAJI-JIAB https://globallab.ru/
AMUHOKHCIIOTBI KaK aM(pOTepHbIE
OpraHUYECKHUE COCAUHEHUS, UX BUBJIMOTEKA IIOK
32 ononornyeckoe 3Hauenue. [lenTunsl. 1 https://Mounypoku.pd/
BeKuKakmpupoIHBICBEICOKOMOJICKY [JIOBAJI-JIAB https://globallab.ru/
JISIPHBICCOCTUHCHUS
OCHOBHBIE TOHATHSA XUMUH BUBJIMOTEKA HOK
33 . 1 https://Monypoxu.pd/
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN TJIOBAJI-JIAB hitps://globallab.ru/
OcCHOBHBIE METOJIBI CHHTE3a BUBJIMOTEKA 1IOK
34 BBICOKOMOJIEKYJISIPHBIX CO€JMHEHUH. 1 https://mMouypoku.pd/
[InmacTmaccel, KaydykH, BOJJOKHA I'JIOBAJI-JIAB https://globallab.ru/
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KIIACC

Ne

n/
n

Temaypoxka

XUMHUYECKUN DJIEMEHT.
ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cuctema
XUMHUYECKUX dJIeMEHTOB /JI.
N. MenpaeneeBa, UX CBS3b C
COBPEMEHHOU TEOpUEN
CTPOECHHUS AaTOMOB

KoauuyecTBo4uacoB

Bce
ro

KoHTpoJibHbIEP
a00ThbI

IIpakTHyeckue
padoTshI

Jarauzyu
eHusl

JIeKTPpOHHBbIeNU(pPOBLICOOpPa3OBaTE
JIbHbIEPECYPChl

BUBJIMOTEKA IIOK https://mMouypoku.pd/
['JIOBAJI-JIAB https://globallab.ru/

BUBJIMOTEKA LOK https://monypoku.pd/
I'JIOBAIJI-JIAB https://globallab.ru/

3aKOHOMEPHOCTH
N3MCHEHMS CBOMCTB
XAMHYECKHUX DJIEMEHTOB U
UX COCIMHECHUM 110
TpyIIaM U MEepUOIaM.
3HaueHue NepruoInYecKoro
3aKOHA U CUCTEMBI
XAMUYECKHX DJIEMECHTOB
J.1. MenneneeBa B
Pa3BUTUU HAYKU

CtpoeHue BelecTna.
XUMHUECcKas CBSI3b, e
BUJIbI; MEXaAHU3MBI
o0pa3oBaHMs KOBAJIEHTHOM
cBsi3u. BonopoaHascBsizb
BaneHTHOCTD.
DNEeKTPOOTPUIIATETLHOCTb.
CrelneHb OKUCIICHUS.

BUBJIMOTEKA LOK https://mounypoku.pd/
I'JIOBAJI-JIAB https://globallab.ru/

BUBJIMOTEKA LOK https://mouypoku.pd/
I'JIOBAJI-JIAB https://globallab.ru/

BUBJIMOTEKA LOK https://mouypoku.pd/
I'JIOBAJI-JIAB https://globallab.ru/
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BemecTBa MoseKynIsspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHS

[TonsiTue 0 AUCTIEPCHBIX
cuctemax. MIcTuHHEBIE 1
KOJIJTIOUTHBIE PACTBOPBHI.
MaccoBas 1011 BellleCTBa B
pactBope

BUBJIMOTEKA IOK https://mMouypoku.pd/
I'JIOBAJI-JIAB https://globallab.ru/

Knaccudukanms n
HOMCHKJIATypa
HEOPraHMYECKUX
coeqnHeHnH. I eHeTHueckas
CBS3b HEOPraHUYECKHUX
BEIIECTB, Pa3IMIHBIX
KJIACCOB

BUBJIMOTEKA LOK https://monypoku.pd/
I'JIOBAJI-JIAB https://globallab.ru/

Knaccudukanms
XMMHYECKUX PEAKIUH B
HEOPraHUYEeCKOU U
OPraHU4YeCKON XUMHH.
3aKOH COXpaHEHHUs MaCChl
BEIIIECTB; 3aKOH
COXpAaHEHUS U
MPEBPAILECHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIUAX

BUBJIMOTEKA IIOK https://mMmouypoku.pd/
I'JIOBAJI-JIAB https://globallab.ru/

10

CKopocCThb peaKIii.
OOpartuMsble peakluu.
XHUMHUYECKOE PaBHOBECHE

[IpakTuueckas padora Ne 1.
«BrusHUE pa3NUYHBIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakiium»

BUBJIMOTEKA LOK https://mounypoku.pd/
I'JIOBAJI-JIAB https://globallab.ru/

BUBJIMOTEKA LOK https://mouypoxu.pdy/
I'JIOBAJI-JIAB https://globallab.ru/

11

DIeKTpoNIUTHYECKast
mucconmanus. Iloasarue o

BUBJIMOTEKA LOK https://mouypoxu.pdy/
I'JIOBAJI-JIAB https://globallab.ru/
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BOJIOPOJIHOM ITOKa3aTesne
(pH) pactBopa.
PeaknunronHoroooOMeHa.
I'mpponusopraHnyeckux u
HEOPraHNYeCKUXBEILIECTB

OKHUCIIUTENBHO-
BOCCTAaHOBUTEIBHBIE

BUBJIMOTEKA IIOK https://mMouypoku.pd/

12 peaxuun. Ionstne 06 TJIOBAJI-JIAB https://globallab.ru/
AJIEKTPOJIM3E PACILJIABOB U
PacTBOPOB CoOJICH
K 0

13 ;;Hzp Onf(#zg p:T;;:CEZe BUBJIMOTEKA LOK https://monypoku.pd/
pasieiy p I'JIOBAJI-JIAB https://globallab.ru/
OCHOBBI XUMUI)

Merasbl, UX MMOJ0KEHHE B
[Iepunonnueckoii cucreme
XUMUYECKHX DJIEMEHTOB /J.

14 W. MeunneneeBa u BUBJIMOTEKA ITIOK https://mMouypoku.pd/
0COOEHHOCTH CTPOCHUS I'JIOBAJI-JIAB https://globallab.ru/
ATOMOB.

Oo6muedr3nuecKkuecBoiuCTB
aMeTaJlIoB
15 gg?l’gﬁ:ﬁiﬁmﬁ i BUBJIMOTEKA LOK https:/Momypoki.pd/
TPOXHM Al TJIOBAJI-JIAB https://globallab.ru/
HaNPSHKCHUH METaJlIOB
XHUMHUECKHE CBOMCTBA
16 ?S;KTH?;I;IHE:HE;T?;(;B . BUBJIMOTEKA LOK https:/Momypoici.pd/
p L > [1H1H, I'JIOBAJI-JIAB https://globallab.ru/
MarHuu, a.]'IIOMI/IHI/II/I) n ux
COCTMHEHUI
X .
7| H()“:f‘:g”; ;B:I’::CTBa BUBJIMOTEKA IIOK https://monypoxir.pd/
poma, Mek TJIOBAJI-JIAB https://globallab.ru/
COEIMHEHMI
18 XuUMHUUYECKHEe CBOMCTBA BUBJIMOTEKA ITOK https://mouypoku.pd/
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IIMHKA, JKeJie3a U UX
COE€TUHEHUN

[TpakTuyeckas pabora Ne 2.
"Pemenue

I'JIOBAJI-JIAD https://globallab.ru/

BUBJIMOTEKA IOK https://mMouypoku.pd/

19 SKCIEPUMEHTAIBHBIX 33724 T'JIOBAJI-JIAB https://globallab.ru/
o teme «MeTtauib»"
HemeTamnel, UX MOI0KEHNE
B [Iepuoaunudeckoii cucreme
20 XUMHYECKHUX IJIEMEHTOB /. BUBJIMOTEKA IIOK https://mMmouypoku.pd/
W. MenneneeBa u T'JIOBAJI-JIAB https://globallab.ru/
0COOCHHOCTH CTPOCHHUS
aTOMOB
dusnueckue cBOUCTBA
.An
21 szzzziﬁgi (Ha JIIIOLPI\;);H? BUBJIMOTEKA LOK https://mounypoku.pd/
p p I'JIOBAJI-JIAB https://globallab.ru/
KHCJIOpOJia, cepbl, hocdopa
U yraepoja)
X .
- r;ff:;;‘“:;i?icga BUBJIMOTEKA LOK https:/Momypoki.pd/
» &P TJIOBAJI-JIAB https://globallab.ru/
COEIUHEHN
X N
’3 agﬁffqggigz CEZIHEI?(M BUBJIMOTEKA LOK https:/Momypoki.pd/
» POCHOP TJIOBAJI-JIAB https:/globallab.ru/
COEIUHEHN
X N
” ﬁfﬂgezKEee‘ﬁgﬁzfiM BUBJIMOTEKA LIOK hitps://mouypoici.pd/
YIICpoAa, Kp TJIOBAJI-JIAB https:/globallab.ru/
COEIUHEHNI
H N
s | o ep h‘g‘;ﬁi‘gﬁ?ﬁf““mnx BUBJIMOTEKA LOK https:/Mosypoki.pd/
9 T'JIOBAJI-JIAB https://globallab.ru/
COEIUHEHNI
O0600111eHE U
26 cucTeMaTu3alus 3HaHuHU 110 BUBJIMOTEKA LOK https://monypoku.pd/

TeMe «HemeTaminy.
Brruucienus mo

TJIOBAJI-JIAD https://globallab.ru/
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YPaBHEHUSAM XUMHUYECKUX
peakuuii u
TEPMOXHUMHUYECKUE PACUETHI

27

28

29

[TpakTnueckas padota Ne 3.
«Pemenne
JKCIEPUMEHTAIBHBIX 3a7a4
o Teme "Hemeramnst'"»

KonrtponsHas pabora no
TeMaM «MeTaJibly U
«Hewmertamib»

Heoprannueckue u
OpPraHUYECKUE KUCIIOTHI.
Heoprannueckue u
OpraHMYECKHUEe OCHOBAHUS

BUBJIMOTEKA LOK https://monypoku.pd/
I'JIOBAJI-JIAB https://globallab.ru/

BUBJIMOTEKA IIOK https://mMouypoku.pd/
T'JIOGAJI-JIAB https://globallab.ru/

BUBJIMOTEKA LOK https://mounypoku.pd/
TI'JIOBAJI-JIAB https://globallab.ru/

30

AmdoTtepHbIe
HEOPraHUYECKHUE U
OPraHUYECKUE COCTUHCHUS.
I'enermueckas CBA3b
HEOPraHUYeCKHX U
OpraHUYECKUX BELIECTB

BUBJIMOTEKA LOK https://mounypoku.pd/
I'JIOBAJI-JIAB https://globallab.ru/

31

32

33

Ponp xuMuu B
oOecreyeHnu
JKOJIOTUYECKOMH,
SHEPreTUYECKON U
MHIIEBON OE30ITaCHOCTH,
Pa3BUTHU MEAUITUHBI

[Ipencrasnenus: 06 oOmuUx
HAYYHBIX IPUHITUITAX
IMPOMBIIIJICHHOT'O
MOJTyYEHUS BaKHEUIITUX
BEIIECTB

YenoBek B Mupe BEUIECTB U
MaTEpUAJIOB

BUBJIMOTEKA IIOK https://mMmouypoku.pd/
I'JIOBAJI-JIAB https://globallab.ru/

BUBJIMOTEKA LOK https://mouypoku.pd/
I'JIOBAJI-JIAB https://globallab.ru/

BUBJIMOTEKA LOK https://mouypoxu.pdy/
I'JIOBAJI-JIAB https://globallab.ru/
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XUMHUA "
310pOBbEYEIIOBEKA

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34

34

BUBJIMOTEKA IIOK https://mMouypoku.pd/
T'JIOGAJI-JIAB https://globallab.ru/
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INPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUA
OCHOBHOMH OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KITACC

Koanposepsiemorope3yjibTata

11

1.2

1.3

1.4

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero
0011ero o6pa3oBaHus

TeopeTnueckneoCHOBBIOPIraHUYECKONXUMUN

ChopMHPOBAHHOCTh TPEACTABICHHN O XUMHUYECKOU
COCTaBJISIOLIEH €CTECTBEHHOHAYYHON KapTHHBI MHUpa,
poJIi XMMHMHM B IIO3HAHUM SIBJICHUA NPUPOABI, B
(GhOpPMUPOBAHUN MBIIIICHUSI U KYJIbTYPBI JINYHOCTH, €€
(GyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOW s
pelleHusl MPaKTUYECKUX 3a7ad M SKOJOTMYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO H
MIPUPOAHON Ccpeie

Biagenue cucteModl XMMMYECKUX 3HAHUN, KOTOpas
BKJIIOUAET: OCHOBOIIOJIAralolINe TMOHATUSA (MOJIEeKyJa,
BaJICHTHOCTb,  3JIEKTPOOTPULATEIHOCTb,  CTENEHb
OKUCJICHUSI, XUMHUYECKasl CBSA3b, MOJIb, MOJISIpHAs
Macca, MOJSIPHBIA OOBEM, YIJIEPOJHBIA  CKEJeT,
dbyHKIIMOHANIbHAS  TpyHma, pagukal, HU30Mepus,
H30MEDHI, TOMOJIOTMYECKUH  psig, TOMOJIOTH,
YIIEBOAOPOABI, KHUCIOPOA- U  a30TCOAEpKalUe
COEIMHEHUS, OMOJOTMYEeCKH AaKTUBHbBIE BEIIECTBA
(yrmeBoabl, JKUpBI, O€NKH), MOHOMEp, MOJIUMED,
CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COEZIMHEHUS); TEOPUU U 3aKOHBI (TEOPUs XMMUYECKOTO
cTtpoenust oprannyeckux BemectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKMH SI3BIK  XUMUHU,
(aKkTOOTUYECKHE CBEJEHUS O CBOWCTBAaX, COCTaBe,
MOJIyYE€HU U " 6e3omacHOM MCII0JIb30BaHUNU
BOKHEUIINX  HEOPTraHWYECKUX W  OPraHUYECKHX
BEIIECTB B OBITY M MPAKTUYECKOM JESATEIBHOCTH
YyeJioBeKa

CdopMupoBaHHOCTb YMEHHM BBISBISATh XapaKTEpHBIE
IIPU3HAKU IOHATUH, YCTAHABIMBATh UX B3aUMOCBSA3b,
HCIIOJIB30BaTh  COOTBETCTBYIOIIME TOHATHSA  IIpHU
OIIMCAaHUU COCTaBa, CTPOCHUS M IPEBpALCHUN
OPraHUYEeCKUX COCTUHEHUN

c(hopMUPOBAHHOCTH YMEHUI WCIIOJb30BaTh
XUMHYECKYIO CUMBOJIMKY JUISL COCTaBJICHUSA
MOJICKYJIIPHBIX M CTPYKTYPHBIX  (pa3BEPHYTOH,
COKpamEHHOW) (OpMYNT OpPraHUYECKUX BEIIECTB H
YpaBHEHUN XHMHUYECKUX PEaKIUh, H3roTaBIuBATh
MOJEIM MOJIEKYJ OpPraHMYECKHUX BEUIECTB  JUIS
WJUTFOCTPALIMHM UX XMMUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOEHUSA

1.5

CdopMHupOBaHHOCTH YMEHHI YCTaHaBJIMBATh
MNPUHAJICIKHOCTh U3YUCHHBIX OPraHUYCCKHUX BCILICCTB




M0 X COCTAaBY U CTPOCHHIO K ONpPENeIEHHOMY Kilaccy
(rpymnme) coeauHeHUM (YrJIeBOJOPOIbI, KHUCIOPOJ M
a30TCO/IepIKaIlIe COCTUHEHHUS, BRICOKOMOJICKYIISIPHBIC
COCITUHEHUS), JaBaTh UM Ha3BaHUS o
cucremarrueckoii HomeHkmarype (IUPAC)

1.5

ChopMUpOBaHHOCTH ~ YMEHHsSI  ONPEICNSATh  BHIBI
XUMHYECKON CBS3M B OPTaHWYECKHUX COCIUHEHUSX
(omMHApHBIC U KPATHBIE)

1.6

CdopMUpoBaHHOCTH YMEHUSI MPUMEHSTH: MOJOKECHUS
TEOpUU CTPOEHMSI OpraHudeckux Bemects A.M.
bytnepoBa ansi OObSICHEHHMsSI 3aBHUCHUMOCTH CBOMCTB
BEUIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH
COXPaHEHHUs MacChl BELIECTB

VYTI1eBOIOPOIBI. Kucnopoaconepxaniue u
a30TCO/IepIKAIIIE OpraHUYEeCKUe COEIMHEHN.
BbICOKOMOIIEKYIISIPHBIECOSTUTHEHHS

2.1

2.2

2.3

CdopmMupoBaHHOCTD YMEHHH MIPUBOIUTH
TPUBHUAJIbHBIE HA3BaHUSl OTMEIBHBIX OPTaHUYECKHUX
BEIIECTB (aTUTIEH, MIPOIUJICH, aleTHIIeH,
STUJICHTIIMKOJb, TJHLEpPHH, (eHnon, dopmanbaerus,
aneTajgbAeru/l, MypaBbUHAs  KHCIIOTa, YKCyCHas
KHCIIOTa, OJIEMHOBAsi KHCIIOTA, CTEApUHOBAs KHUCIOTA,
TIII0K03a, PPyKTO3a, Kpaxmall, LEeJUTI0I03a, TITHIIH )

CdopmupoBaHHOCTH yMEHUHN XapaKkTepUu30BaTh
COCTaB, CTpOeHHe, (Qu3MUecKue U XUMHUYECKHE
CBOWMCTBAa THUNHMYHBIX TPEACTABUTENICH Pa3IIMIHBIX
KJJACCOB ~OpPraHMYeCKUX BeIIeCTB (MeTaH, OJTaH,
STWJICH,  TNPONWJIEH,  aleTWwieH, OyramueH-1,3,
MeTunOyraguen-1,3, OeH307, METaHOJ, JSTaHoI,
STWJIEHTJIMKOJb, TIULEPUH, (EHOJ, aleTalbIerus,
MypaBbHHAsA U YKCYCHasi KMCJIOTHI, TJIFOK03a, Kpaxmall,
LIEJUTI01032, aMUHOYKCYCHAs! KUCJIOTA)

CdopmupoBaHHOCTH yMEHUs WJUTFOCTPUPOBATH
T€HETUYECKYIO CBA3b MEXIY TUNWYHBIMU
MIPEACTABUTEISIMU PA3JIUYHBIX KJIACCOB OPTaHUYECKHUX
BEILECTB YPaBHEHUSIMHU COOTBETCTBYIOILIUX
XUMHYECKHUX peakuuii c HCIIOJIb30BAaHNEM

CTPYKTYPHBIX (OpMYIT

2.4

3.1

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh
UCTOYHUKU  YIJIEBOJOPOIAHOTO  ChIpbsl  (HE(TH,
HNPUPOJHBII T'a3, Yroiib), CIOCOObl UX MepepaboTKu U
MIPAKTUYECKOE MPUMEHEHHUE MPOAYKTOB IepepaboTKu

XUMHS U KU3Hb. PacuéTel

CdopMupoBaHHOCTH yMEHUN BIAJETh CHCTEMOM
3HaHW 00 OCHOBHBIX METOJaX HAy4YHOTO MO3HAHWSA,
HCIOJIb3YCMbIX B XHUMHU MPU HU3YUCHUU BCHICCTB U
XUMUYECKHX SBJICHUN (HAOMIOACHUE, HW3MEpPEHHE,
9KCIICPUMCHT, MOI[GJII/IpOBaHI/Ie), HUCITIOJIB30BATh
CHUCTEMHBIC XWMHYECKHE 3HAHWUSA [UIS TPUHSTHS




3.2

3.3

pCHIeHI/Iﬁ B KOHKPETHBIX JXH3HCHHBIX CHUTYyalHUsIX,
CBA3aHHbIX C BCIICCTBAMUA U UX ITPUMCHCHUCM

CdopMUpOBaHHOCTH YMEHHI COONIOATh IMpaBuiIa
MOJIb30BAHUS XMMHYECKON MOCYA0H U J1a00paTOPHBIM
o0opyIoBaHHEM, a TaKkKe IMpaBHia OOpALICHUS C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHSIMH IO
BBIINTOJIHCHHU IO Ha60paTOpHBIX XUMHWYCCKUX OIIBITOB

ChopMupoBaHHOCTH ~ YMEHUH  IUIAHUPOBAThH |
BBITMOJHATh XUMUYECKHI SKCIIEPUMEHT (IIPEeBpaICHUS
OpraHWYECKHUX BEUIECTB MPHU HArPEBaHUU, MOJTyYEHUE
STHJIEHA U U3YyYEHUE €ro CBOICTB, KaueCTBEHHBIE
peakluy  OpraHUYeCKUX  BELIECTB, JeHATypauus
OENKOB MpHU HarpeBaHUU, LIBETHHIE PEAKIIMH OEITKOB) B
COOTBETCTBUHU C MPABHJIAMHU TEXHHKH O€3011aCHOCTH
npu oOpalieHuH C BEHIeCTBAMU U J1aOOpaTOPHBIM

000py0BaHUEM; IIPEACTABIIATh pe3ynbTaThl
XMMHUYECKOI0 3KclepuMeHTa B  (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peakuuin u

Q)OpMYHI/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PEC3YJIbTATOB

3.4

3.5

3.6

11 KJIACC

ChopMupoBaHHOCTh YMEHHH MPOBOJUTH BBIYMCICHUS
M0 XWMHUYECKHM YpaBHEHHUSIM (Macchl, 0O0BEMa,
KOJINYECTBA MCXOJHOIO BELIeCTBa MJIM MPOJYKTa
peaKkIMy MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 HCXOJHBIX BEIIECTB WM MPOILYKTOB
peaxIumn)

CdopmupoBaHHOCTH YMEHUU KPUTHUYECKH
aHAIU3UPOBATh XUMHUYECKYIO uH(pOpMaLIHIO,
NOJy4aeMyl0 W3 Pa3HbIX MCTOYHUKOB (CpeacTBa
MaccoBoi uHpopMaluu, cetb UHTepHET U ipyrue)

ChopMHpPOBaHHOCT, yMEHUW COOJIIOAATh TMpaBHIIA
HKOJIOTUYECKH 11€J€CO00pa3HOro MOBEACHHs B OBITY U
TPYAOBOW NEATETHHOCTH B IIENISAX COXPAHEHHUsSI CBOETO
3I0pPOBbSI U  OKpYyXarolled TNPUPOAHON  cpenbl,
OCO3HABaTh OINACHOCTh BO3JICHCTBUS Ha JKUBBIC
OpPraHu3Mbl OIpPENENEHHBIX OPraHWYECKHX BEIIECTB,
noHuMass cmbicn mokazarens [IJIK  (mpemenbHO
JIOITYCTUMON KOHIIGHTPALMH), MOSICHATh Ha NMpUMepax
CHOCOOBI  YMEHBIIEHUSI W  TMPEJOTBpAICHHUS UX
BPEHOIO BO3/IEHUCTBHS HA OPraHU3M UYeJIOBEKa

Koanposepsiemoropesyabrara

IIpoBepsiemble npeMeTHbIE Pe3yJbTAThl 0CBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMbI CPeIHEro
o0u1ero oopa3oBaHus

1 TeopeTnuecKkreoCHOBBIXUMUU
BraneHvne cucreMod XUMUYECKMX 3HAHMM, KOTOpas
11 BKJIFOUAET: OCHOBOIIOJIATAIOIIUE TTOHATHS (XMMHUYCCKHIMA

9JIEMEHT, aTOM, DJIEKTPOHHAas 000JI0YKa aToma, S-, p-, d-




1.2

AIIEKTPOHHBIE OpOUTANM aTroOMOB, HOH, MOJEKYyJa,
BAJICHTHOCTb,  AJIEKTPOOTPULATENBHOCTh,  CTENEHb
OKHCJICHHS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHASI Macca,
MOJISIPHBIA 00BEM, KPUCTAIUTMYECKAsl PENIETKa, THITBI
XUMHUYECKUX peakuui (OKHCTUTENBHO-
BOCCTAHOBUTEIBHBIE, 3K30- M  JHJIOTEPMHUYECKHUE,
peakiuu HOHHOrO OOMEHa), PacTBOpP, DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJUTUYECKAS — JUCCOLIMALMA,
OKHUCIIUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOU
peaxkiuy, XMMHUYECKOE PaBHOBECHUE); TEOPUHU U 3aKOHBI

(Teopus IEKTPOIUTUYECKON JMCCOLUALINY,
Ilepuoguueckuii 3axkon .M. MenneneeBa, 3aKoH
COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,

CI/IMBOJII/I‘-IGCKI/Iﬁ SA3BIK XHUMHH, (baKTOJIOFI/I‘-IGCKI/Ie
CBEIICHHS O CBOWMCTBAaX, COCTaBe, MOJYYCHHUH U
Oe3omacHoOM HCIIOIB30BaHUN BaKHEHIINX
HEOPraHUYECKUX BEIIECTB B OBITY M IMPAKTUYCCKOU
JIEATEILHOCTH YeI0BEKa

ChopMupoBaHHOCTh YMEHHH BBIABISTH XapaKTEpHBIC
IPU3HAKA W B3aUMOCBA3b HW3YYEHHBIX IOHATH,
IIPUMEHATH  COOTBETCTBYIOLIME  IOHATHSA  IIPH
ONMCAHUU CTPOEHUS M CBOMCTB HEOPraHUYECKUX
BEILECTB M WX IPEBpALICHUH; BBIABIIATh B3aUMOCBS3b
XUMUYECKUX 3HaHUN c MOHATUAMHU u
MIPEACTABICHUSAMU  JIPYTUX  €CTECTBEHHOHAYYHBIX
IIPEAMETOB

1.3

Bnanenue OCHOBHBIMU METOJaMU HAYYHOTO MMO3HAHUS
BEIIECTB W XHUMHUYECKHX SIBIIeHUW (HaOIo/IeHue,
U3MEepeHHe, SKCIIEPUMEHT, MOJICTTHPOBAHHE)

1.4

1.5

1.6

CdopmMupoBaHHOCTH YMEHUM ONpEeNENATh
BAJICHTHOCTh W CTEMEHb OKUCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHUSX PA3JIMYHOTO COCTaBa, BUJI
XUMUYECKON CBSI3U (koBaneHTHas, WOHHAs,
MeTaJlTN4ecKasi, BOJOPOAHAs) B COCIUHEHUSX, THUI
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA
(aToMHast, MOJIEKYJISIpHASI, HOHHASI, METAJUTHYECKas )

ChopMHpPOBAaHHOCT, YMEHHUH OINPENCISITh XapaKkTep
cpeapl B BOAHBIX  pacTBOPAaX  HEOPraHUYECKUX
COeTUHEHNN

CdopmupoBaHHOCTh ~ yMEHHUS  KJIacCU(UIUPOBATH
XMMUYECKHE pPEaKIMU [0 pa3IMYHbBIM MpU3HAKaM
(4uCIly ¥ COCTaBy pearupyrouux BeIIecTB, TEIOBOMY
3 eKTy peakluuu, U3MEHEHHIO CTeNeHelH OKHMCICHUs
JJIEMEHTOB,  OOpaTMMOCTH  PEAKIHH,  yIaCTHUIO
KaTaJln3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHHH COCTABJIATH YPaBHCHHUS
peaklMil pa3IMYHbIX TUIOB, NOJIHBIE U COKpALIEHHBIE
YpaBHEHUS peakluii HOHHOTO OOMEHa, YUYUTHIBAS
YCIJIOBHS, IPHA KOTOPBIX 3TH PEAKIIMU UAYT 0 KOHLIA




1.8

ChopMHUpPOBAaHHOCT, YMEHUW TPOBOAWTH PEAKIIUH,
MOATBEPK/IAIOIINE KAaYeCTBEHHBIM COCTaB Pa3MYHBIX
HEOPraHMYECKUX BELIECTB, PACMO3HABATh OMBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOIME B BOJHBIX PACTBOPAX
HEOPraHMYECKUX BEIIECTB

1.9

1.10

1.11

2.1

2.2

ChopMupOBaHHOCTh YMEHHMI PpacKpbIBaTh CYIHOCTb
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX peakuuit
HOCPEJICTBOM COCTABJICHHsI 3JIEKTPOHHOrO OanaHca
ITUX pEaKLUi

CdopMUpoBaHHOCTH YMEHHI OOBSCHATH 3aBUCUMOCTD
CKOPOCTH XMUMHYECKOW pEaKkIUH OT Pa3InIHbIX
¢bakxTopoB

ChopMupoBaHHOCTH yMEHHI OOBSCHATH XapakTep
CMEIICHUS XMMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH
OT BHeNIHero BozaencTBus (npunuui Jle aremnse)

OO0m1as 1 HeOpraHUYECKATXUMUS

ChopMupoBaHHOCT yYMEHHUH pacKpbIBaThb CMBICI
Ilepuonnueckoro 3akona .M. MengeneeBa wu
JI€MOHCTPUPOBATh ero CHCTEMaTU3HUPYIOLLYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINU

CdopmMupoBaHHOCTH YMEHHI XapaKTepU30BaATh
AJIEKTPOHHOE CTpOCHUE aTOMOB XUMHYECKHUX
aneMeHToB 1—4 mepuonos Ileprognueckoil cucTeMsl
XUMHYECKHX 3JIEMEHTOB JI.1. Menneneena,
UCTIONB3Ysl  TOHATHUS  «S-, P-, d-3/IeKTpOHHBIC
opOuTaNNy», «IHEPreTUYECKUe YPOBHUY», OOBSICHSITH
3aKOHOMEPHOCTH H3MEHEHHUSI CBOWCTB XUMHUYECKUX
AJIEMEHTOB U UX COCAWHEHUH I10 MEPUOJaM U TPYIIIaM
[Teproanyueckoil CUCTEMBI XHUMHYECKHX DSJIEMEHTOB
J.1. MenneneeBa

2.3

2.4

CdopmupoBaHHOCTH YMEHHU XapaKTepu30BaTh
(omuceIBaTh) o0miue XUMUYECKHE CBONCTBA
HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MIOATBEPKJIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBS3U
MEXJly HEOPraHWYECKMMH BELIECTBAMHU C ITOMOILBIO
YPAaBHEHU COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIUN

CdopMHupoBaHHOCTH YMEHHI YCTAaHABJIUBATh
NPUHAAIEKHOCTh HEOPraHWYECKHUX BEIIECTB IO HX
COCTaBy K ONpeNeN€éHHOMY  Kiaccy  (Tpymre)
COeMHEHUH (MpoCcThie BeIIeCTBA — METAIbl U
HEMETAJJIbI, OKCHUJBbI, OCHOBAHU4I, KHCJIOTHI,
amQoTepHbIe THIPOKCHUIbI, COIIH)

2.5

CdopMHupoBaHHOCTH YMEHUI HCTIOJIB30BATh
XUMHYECKYI0 CHMBOJIMKY JUIsI COCTaBJICHHS (OpMYIl
BEIIECTB W ypPaBHEHHM XUMHYECKHX PEaKIUH,
cucrematnueckytro  Homenkiatypy (IUPAC) wu
TPUBHAIIBHBIE HA3BaHUS OTIECIbHBIX HEOPIaHMYECKHUX
BeUIeCTB (yrapHbll ra3, YIJIEKHCIBIA ra3, aMMHaK,
raméHasi MI3BBeCTh, Heral€Has U3BeCTh, IUThEBAS COJIA,




MAPUT U IPYTHE)

2.6

2.7

CdopmupoBaHHOCTh YMEHHU XapaKTepu30BaTh
(onuceIBaTh) o0mue XUMUYECKHE CBONCTBA
HEOPraHMYECKUX  BEIIECTB  PA3JIMYHbIX  KJIACCOB,
IIOATBEPKIATh CYLIECTBOBAHUE I'€HETHUYECKOW CBS3U
MEXy HEOPraHWYECKMMH BELIECTBAMHU C ITOMOILBIO
YPAaBHEHUIN COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLUN

ChopMupoBaHHOCT, ~ YMEHHMH  IUIAaHUPOBATh U
BBINOJIHATh XUMHUYECKUH HKCIEPUMEHT (paziokKeHHe
NEPOKCHAa BOJOPOJA B IMPHCYTCTBUU KaTalu3aTopa,
OIpeieIeHNe Cpe/ibl paCTBOPOB BEUIECTB € IIOMOILBIO
YHHUBEPCAJIbHOTO WHIUKATOpA, BIIMSHUE PA3IUYHBIX
(GakTOpOB Ha CKOPOCTb XMMHUYECKOH peakluu,
peaKuu HOHHOIO0 OOMEHA, KaueCTBEHHbIE pEeaKIMK Ha
cynbdar-, kapOOHAT- M XJIOPUA-aHUOHBI, Ha KaTHOH
aMMOHMSI, PELICHHE 3KCIEPUMEHTAJIbHBIX 3aJay I
TemaM «Metamibsl» U «Hemeraniabl») B COOTBETCTBUU
C MpaBWJIAMU TEXHUKU O€30M1aCHOCTU MpHU OOpalleHUH
C BelleCTBaMM M JIabOpaTOpHBIM 000pPYIOBAHUEM;
IIPEJICTaBIISITh pe3ybTaThl XUMHUYECKOT O
JKCIepuMeHTa B  (GopMe  3allUCH  ypaBHEHMH
COOTBETCTBYIOIIMX  peakmuii W  (OPMYIHPOBATH
BBIBOIbl HA OCHOBE 3THX PE3YJIbTaTOB

2.8

ChopMupoBaHHOCTH yMEHUH COOIIOAATH MpaBHIIA
M0JIb30BAHNS XMMHYECKON MOCYA0H U 1a00paTOPHBIM
o0OpyJIOBaHUEM, a TaKkKe IMpaBuUia OOpalleHus ¢
BEIIECTBAMM B COOTBETCTBUM C HMHCTPYKLIMAMH I10
BBINOJIHEHUIO JTJAOOPATOPHBIX XMMUYECKHUX OIBITOB

2.9

3.1

CdopmupoBaHHOCTH yMEHUHN XapaKkTepU30BaTh
XMMHUYECKHE  TPOILIECCHI, JIEXKAIUEe B  OCHOBE
IPOMBIIIJIEHHOTO  IOJIyY€HUSI CEPHOM  KUCIOTHI,

aMMHaKa, a TaKXe c(OpPMHPOBAHHOCTh
IpeJcTaBlIeHU 00 OOLIMX Hay4yHbIX HPHUHLMIAX U
IKOJIOTHUECKUX npobiaemax XUMHYECKOTO
IIPOU3BOJICTBA

XUMHS U KU3Hb. PacuyéTel

ChopMHpPOBAHHOCTh TIPEACTABICHHN O XUMHUYECKOU
COCTaBJISIOLIEN €CTECTBEHHOHAYYHON KapTHHBI MHUpa,
pOJM XMMHMM B TIO3HAHUU SBJIEHUH NPUPOIBI, B
(OpMHPOBAHNUN MBIIUIEHUS U KYJIbTYphl JIUYHOCTH, €&
(GyHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIUMOM Juis
pellleHns] MpaKTUYECKUX 3a7ad M JKOJOTUYECKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3I0POBbIO0 H
MIPUPOAHON Cperie

3.2

CdopmMupoBaHHOCTH yMEHUI KPUTUYECKU
aHAIU3UPOBATh XUMHUYECKYIO uH(pOopMaLnIo,
MOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa
MacCcoBOM KOMMYHHUKAIINH, CETh IHTEpHET U ApyTrue)

3.3

ChopMHpPOBAaHHOCT, YMEHUW COOJIOMATh MpaBHIIA




9KOJIOTUYECKH 11E€JIECO00PA3HOTO TOBEACHUS B OBITY U
TPYJIOBON JEATEIILHOCTH B IESIX COXPAHEHHUS CBOETO
3JI0POBBS U OKPYXKAOIIEH IPUPOTHOMN CPeIbl

3.4

Oco3HaBaTh OMACHOCTb BO3JCUCTBUA HA >KUBBIC
OpraHU3Mbl ONPEICIEHHBIX BEUIECTB, IOHUMAs CMBICT
nokazatenst [IJIK, mosicHAT, Ha mpumepax CrocoObl
YMEHBIIECHUS M MPEJOTBpAIlCHUS] UX BPEIAHOIO
BO3/ICHCTBUS HA OPraHU3M YeJIOBeKa

3.5

CdopmMupoBaHHOCTH YMEHHUI MPOBOIUTH BBIUKCICHUS
C HCHOJb30BAaHUEM IIOHATUS  «MaccoBas A0S
BElIeCTBa B PacTBOpe», 0ObEMHBIX OTHOLICHHI ra3oB
IpU XUMHUYECKUX PEaKIUiX, MacChl BEUIECTBA WIIU
00BbéMa ra30oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WiIM OOBEMY OJHOIO U3 YYaCTBYIOUIMX B
peaxkiuu BEIIeCTB, TemioBoro 3hdexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MAacChl BEUIECTB,
MIPEeBpAICHHS U COXPAaHEHHsI SHEPTUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMbliidjIeMeHTCOIEPKAHUS

1

TeOpeTI/I‘IeCKI/ICOCHOBBIOpFaHquCKOﬁXHMHH

11

[IpenMer opraHuueckoil XUMHH: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAYCHHE B
MOJIYYCHUH HOBBIX BEIIECTB M MarepuaioB. Teopus CTPOEHHUS OPraHUYECKUX
coequuennit A.M. bytinepoBa, €€ OCHOBHBIC MOJIOKEHUS

1.2

CtpyktypHble (GOpMYNbl OpraHMYEeCKHX BelIecTB. [omomorus, H30Mepusl.
XuMHYecKasi CBA3b B OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIE W KpaTHBIC
cs3u. [IpencraBnenue o KiaccuPpUKaMHOPTaHUYECKUXBEILIECTB

1.3

2.1

HomMmeHknaTtypa opraHM4ecKkux COeIMHEHHMH (cucTeMaThdeckas) U TPUBUAJIbHBIE
Ha3BaHMsI BAKHEHIIMX IPEICTaBUTENEH KIaCCOB OPraHUUECKUX BEIIECTB
YrieBoxopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUYECKUH psA. MeTaH 1 3TaH — npocreiiue

NPEJCTaBUTENIN AIKAaHOB: (PU3MUECKME W XHMHUYECKHE CBOICTBAa (peakmuu
3aMeIleHUs U TOPEHUs), HaX0XKJICHUE B IPUPOJIE, TOJIyUYeHHE U IPUMEHEHUE

2.2

2.3

2.4

AJIKEHBI: COCTaB M CTPOEHUE, NOMOJIOTMYECKHH pAx. OTWIEH U IPONWIEH —
IPOCTEHIINE MPEACTaBUTENN AJIKEHOB: (PU3MYECKHE M XUMHUYECKHE CBOWCTBA
(peakuuyM TUAPUPOBAHUS, TaJOTC€HUPOBAHUS, TUApPATALlMM, OKHUCICHUA U
MOJIMMEPU3ALIH ), IOTyYEHUE U IPUMEHEHHE

Ankamuensl: OyranueH-1,3 u wmerunOyraaumeH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBOIICTBa (peakuus HOJIUMEPU3ALINH).
[TonydeHnecCHHTETHUECKOTOKayYyKa U PE3UHbI

AJIKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOTHYECKUM psia. AUETHSIeH —
OpOCTEHIIMKA TpEeACTaBUTENh aJIKMHOB: COCTaB, CTpOeHue, (usnueckue u
XUMHYECKHE CBOMCTBA (peakluu THIPUPOBAHMS, FaIOT€HUPOBAHUS, THIpaTalluH,
TOPEHHs), TOJTyYeHHE U IPUMEHEHUE

2.5

Apenbl. benszonm: cocra, cTpoeHue, (u3MUECKME U XHMHUYECKHE CBOWCTBa
(peakuuy raJoreHUpOBaHUS U HUTPOBAHUS), OJyYEHHE U MpUMeHeHue. Tomyou:
coCTaB, CTpoeHue, (¢u3MYeckue M XHMHUYECKHe CBOilcTBa  (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBaHUS), MOJyuye€HUE U TNpuUMeHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTnueckas cBsI3b MEXIY YIVIEBOAOPOJAMH, IPHUHAUICKAIIUMH K
pa3IMYHbIM KJ1accaM

2.6

[IpupoaHble CTOYHUKU YTIAEBOAOPOAOB. [IpupoaHbIii ra3 1 MOMYTHBIE HEQTIHBIE
ra3el. Hedts u e€ mpoucxoxaeHue. CrocoObl mepepaboTKu HEPTH: MEPEeroHKa,
KPEKUHT (TEPMUYECKUH, KaTaduTHUeCKuil), muponu3. [IpoaykTsl mepepaboTKu
He(TH, WX TNPUMEHEHHE B MPOMBINUIEHHOCTH U B ObITy. KaMeHHBIyroiar u
MPOIYKTHIETONEpPepabOTKH

KPICJ'IOpOI[COI[ep)KaH_II/IeopFaHI/I‘-IGCKI/ICCOCIII/IHCHI/IH

3.1

[IpenenpHBIE OTHOATOMHBIE CITUPTHI. METaHON M ITAaHOI: CTpOoeHHe, (PU3HUECKUe
A XUMHYECKHUE cBOHMCTBa  (peakiuu c AKTUBHBIMU MeTajlaMH,
rajioreHoBOJIOPOJilaMy, TOpEHUE), MpuMeHeHue. BojopoaHbie CBS3M MEXIY
MOJIEKYJIaMH CIUPTOB. JeMCTBUE METaHOJa U 3TAaHOJIA HA OPraHU3M YEJIOBEKA.
MHOT0aTOMHBIE CITUPTHI. DTHICHTIIMKONb U TIUIEPUH: CTPOSHUE, (PU3NIECKHE U
XUMHUYECKHE CBOMCTBAa  (B3aMMOJICHCTBHE CO  INEJIOYHBIMH  METaJUIaMU,
KauecTBEHHAas peakius Ha MHOT'0aTOMHEBIC CITUPTHI).




JelictBueHaoprann3MuesaoBeka. [ [puMeHeHuernmneprutaa u STUICHTITMKOJIS

3.2

3.3

3.4

3.5

3.6

4.1

4.2

5.1

5.2

@®eHoa:  CTpOeHHE MOJIeKYNbl, (U3MYecKMe ¢  XMMHYECKHE CBOMCTBA.
Tokcnunoctbdenona. [Ipumenenunedenona

Anpaeruapl U KeToOHBbL. DOpMaNIbIETH]I, alleTaIbACTU: CTPOCHHE, (PU3NUecKue u
XUMHYECKHE CBOMCTBA (peaklHMH OKHUCICHHS U BOCCTAHOBJICHMS, KaueCTBEHHBIC
peaKIKm), MOJTYyYCeHUE U MPUMEHEHUE

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBbIE KHCIOTHL. MypaBbHHAsh U YKCYCHas
KUCJIOTBI: CTPOEHHE, (PU3NYECKHUE U XMMHUYECKHE CBOICTBA (CBOMCTBA, 00IIMe 1Is
Kjacca KHCJIOT, peakuus dSTepuduKanuu), TMOJydeHHe ¢ IpPUMEHEHHE.
CreapuHoBas U OJIEMHOBAs KUCJIOTHI KaK MPEACTABUTENN BBICIINX KapOOHOBBIX
KHUCIO0T. Mblia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOMOILEE AEUCTBHE

CrnoxHble 3(pupbl KaKk MPOU3BOJHBIC KApOOHOBBIX KHCIOT. [ MIPOIU3 CIOXKHBIX
3¢upoB. Kupsi. I'upponus KUPOB. [IpuMeHeHuexxupos.
buosiornueckasposibKupoB

VYrneBoabl: cocta, KiaccupuUKalus YrieBoaoB (MOHO-, - U TOJIUCAXapHUJbI).
['moko3a — mpocTedimuii MOHOcCaxapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYJIbL,
busnuecKkre U XUMUYECKHE CBOMCTBA (B3aumoeiictue ¢ ruapokcuaom meau(ll),
OKHCIICHHME aMMHaYHBIM pacTBOpoM okcumga cepebpa(l), BoccTaHoBienue,
Opo’KeHHE TIIIOKO3bl), HAaXOXKICHHE B MPHUPOJAE, NPHUMEHEHHue, OuolorhdyecKas
poab. @otocunTe3. OpyKTO3a Kak U30MEp TIIIOKO3bl. Kpaxman u uemiono3a Kak
npupoaHbie monuMmepbl. CTpoeHHe Kpaxmalia M IeJUTon03bl. DPu3nyeckue u
XUMHUYECKHE CBOMCTBA KpaxMaa (THIPOIIN3, KAYeCTBEHHAS PEAKITHS C HOJIOM)

A30TCOaepKaAIMEeOPTraHNYECKUECOSTUHEHUS

AMUHOKHUCIOTHl Kak aM@oOTepHble OpraHuueckue coeauHeHus. duznueckue u
XUMUYECKHE CBOMCTBA AMUHOKHCIIOT (Ha npuMepe TJIMIMHA).
bruonornueckoe3HaueHneaMUHOKNCIOT. [lernTu bt

benkn Kkak IpUPOAHBIE BBICOKOMOJIEKYJIIDHBIE coeauHeHus. IlepBuuHas,
BTOPUYHAS W TpeTUYHas CTPYKTypa OenkoB. XHUMHYECKHECBOWCTBAOEIKOB:
TUIPOJIN3, J€HATYpallks, KaueCTBEHHbIEPEAKITUMHAOEIKU

BBICOKOMOIEKYIISIPHBIECOE TUHEHUS

OCHOBHbBIE TIOHSITUS XUMHUU BBICOKOMOJEKYISIPHBIX COEIMHEHHI: MOHOMeEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNIEHb MOJUMEPHU3AINH, CPEIHSIS MOJIEKYIISIpHAS
Macca. OCHOBHBIEMETOABICUHTE3aBBICOKOMOJIEKYIISIPHBIX COETMHEHU I —
MOJIMMEPU3AITUS U TTOJTMKOHICHCAITHS

SKCHepI/IMeHTaHBHI)Ie MCTOJbl HU3YUYCHHSA BCHICCTB H HUX npeBpameHI/H‘/i:

O3HAaKOMJICHHUEC C O6p3.3LIaMI/I MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB. HonyquHeanTeTI/IquKoroxayqua N PE3UHBI

11 KIIACC

Kon
1

11

ITpoBepsieMmbliidjieMeHTCOIePKAHUSA

TeopeTnyecKkneoCHOBBIXUMHUH

XuMu4eckuil 31eMeHT. AToM. Sipo aToma, W30TOMbl. DIIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue ypoBHH, TIOAYPOBHU. ATOMHBIC OpOHTaNu, S-, P-, d-3IEMEHTHI.
OcoOeHHOCTH pacIpelielieHHs 3JIEKTPOHOB MO0 OpOUTANIAM B aTOMax 3JE€MEHTOB
NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASTKOH(PUTYpaLIUIaTOMOB

1.2

ITepuoanueckuii 3akoH u [lepuoauueckas cucrema XumMu4eckux snemeHTon [1.M.
MengeneeBa. CBsi3b NEpUOAMUYECKOTO 3akoHa M Ileproguueckoil cHCTEMBI




13

xumudeckux sneMmeHToB .M. MeHneneeBa ¢ COBPEMEHHON TEOpHEN CTPOECHUS
aTOMOB. 3aKOHOMepHOCTI/I U3MEHEHHUS CBOMCTB XHMHYECKUX DJJIIEMEHTOB H
o0pa3yeMbIX UMH MPOCTBIX U CIOKHBIX BELIECTB IO TPYyMNIaM U HEPUOAAM.
3HaueHHENEPUOIUIECKOT03aKOHA B PA3BUTUMHAYKH

Crpoenue BemiecTBa. XHMHUYECKas CBsI3b. Buabl XMUMHYECKOM  CBS3U
(koBajIcHTHas HEMOJISIpHAsT W TOJspHas, HWOHHAs, MeTajuinyeckas). VoHBI:
KaTHOHBI U aHUOHBL. MeXaHU3Mbl 00pa30BaHUS KOBAJICHTHOW XUMUYECKOW CBSI3U
(oOMEHHBIN U TOHOPHO-AKIIENTOPHBIN ). BogopoaHascss3b

14

BanmenTHOCTS. :‘)HGKTpOOTpI/IL[aTeHBHOCTB. CTeneHbOKHUCIICHUS

1.5

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH IOCTOSIHCTBA
cocTaBa BelleCcTBA. TUIBl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOWMCTBA
BEIIECTB OT THUMA KpUCTAUIMUecKod pemérku. IloHatne o aucnepcHbIX
cucremax. VcTuHHBIE M KOJUIOMAHBIEPACTBOPHl. MaccoBasionsBellecTBa B
pacTBope

1.6

1.7

Knaccudukanus Heoprannueckux coequHeHnii. HomeHnknaTypa HeopraHu4eckux
BEILECTB

Xumuyeckass — peaknus.  Knaccudukanus — XMMHUYECKHMX — peakuud B
HEOPTraHWYECKOW M OPraHMYEeCKOM XUMHUHU. 3aKOH COXPAHEHMsI MAcChl BEIIECTB,
3aKOH COXPaHEHHUs U IPEBPALLIECHUS SJHEPTUU IPU XUMUYECKUX PEAKLUAX

1.8

CkopocThb peakiuy, e€ 3aBUCUMOCTh OT Pa3JINYHBIX (aKTOPOB

1.9

1.10

1.11

OOpartumMble peakuuu. XuUMHYeckoe paBHOBecHe. DaKTOpbl, BIUAIOIINME Ha
cocTossHMe XuMHu4deckoro pasHosecus. [Ipuanunllelllarense

OnexTponuTHueckas aucconnanus. CunpHble U cialble 37eKkTpoiauTsl. Cpena
BOJIHBIX  pPacTBOPOB  BEIIECTB: KHCas, HelTpanpHasi, HIeTI0YHasl.
PeakmunronnorooomMena

OKI/ICJ'II/ITCJ'IBHO-BOCCTaHOBI/ITeJ'II)HblepeaKIII/II/I
Heopr AHNYCCKaAXUMMUA

2.1

2.2

Hemeramnsl. Ilonoxxenne HemeramuioB B llepuonnueckoil cucteMe XMMHUYECKUX
sanemenToB JI.M. MenneneeBa u ocobeHHOCTH CTpoeHHUs aToMoB. Duzmveckue
CBOMCTBA HEMETAJJIOB. AJUIOTPOINHS HEMETANIOB (Ha MPUMEPE KUCIOPOJa, CEPHI,
dbocdopa u yriaeposa)

XUMHYECKHE CBOWCTBA BaXXHEUIIUX HEMETA/UIOB (TajlOreHOB, CEphl, a30Ta,
docdopa, yrmepoga W KpEeMHHA) M HX  COCOUHEHHH  (OKCHIOB,
KHCIJIOPOJICOACPIKAIIIIX KUCJIOT, BOJIOPOJTHBIX COCTMHECHMI).
[IpuMeHeHneBa)XKHEMIIIMXHEMETAIIIOB M MXCOEAMHEHU I

2.3

2.4

2.5

Meramnsl. Ilonoxenue MeramwioB B Ilepuonnueckoll cHCTeME XHMHYECKHUX
anemenToB JI.M. MenzaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtaiioB. O0mue ¢uszndeckue cBoiictBa MeTayuioB. CIilaBBIMETALIOB.
DIIEKTPOXUMUYECKUUPSATHATPSKEHUIMETAIIIOB

XYMHYEeCKHE CBOMCTBA Ba)XKHEHWIIMX METa/IOB (HATpUM, Kaliuid, KaJbluM,
MarHuii, alqlOMHUHUH, IUHK, XpOM, JK€le30, MeAb) M UX coeauHeHuil. Oouue
CrocoObl OTyYeHUs! MeTaJuIoB. [IprMeHeHne MeTaioB B OBITY U TEXHHUKE
I'eneTnyeckas cBsi3b HEOPraHMYECKUX BELIECTB, MIPUHAICKAIUX K PA3IUYHBIM
KJ1accam

XUMHA U KU3Hb

3.1

Pone xuMum B oOecmeyeHWH HSKOJIOTMYECKOW, IHEPreTHYECKOW | THIINEBON
6G3OHaCHOCTI/I, pa3BI/ITI/II/I MCIUIIUHBI. HOHSITI/IC 0




HAaYYHBIXMCETOJAXITO3HAHUABCIICCTB U XI/IMI/I‘IGCKI/IXpeaKHI/Iﬁ

[IpencraBnenuss 00 OOIMMX HAYYHBIX MPHHIMIAX MMPOMBIIIJICHHOTO IMOTYYCHUS
BOKHEMIIMX BeELIECTB. YeIOBEK B MUpE BEIIECTB M MATEPUAIIOB: Ba)KHEHILNE

3.2 CTPOUTEIIbHBIC MaTEepPHaJbl, KOHCTPYKIMOHHBIC MaTepPHAJbl, KPACKH, CTEKIIO,
KepaMHKa, MaTepuaibl JUIsl SJIEKTPOHUKH, HAHOMATepHallbl, OPTaHUYCCKUEC H
MHHEpaJIbHbIC YI0OPEHHUS
XuMHsS ¥ 3J0pOBbE 4YEJOBEKAa: IMPaBWJIa KCIOJIb30BaHHS JIEKAPCTBCHHBIX

3.3 IperapaToB, MpaBuiIa 0€30IaCHOTO UCIIOJIb30BAHUS MPENApaTOB OBITOBON XHMHUH

B HOBCGHHCBHOﬁ KHU3HHU




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
* Xumus. 10 knacc. I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBemienue»
» Xumus. 11 xnacc. 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
Axk1monepHoe obmectBo «M3narensctBo «lIpocBerienue»

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

e HMHpopManmmoHHO-METOIUIECKOE MTMCHMO00 OCOOEHHOCTSIX MPENOIaBaHMs
ydaeOHoro npeameta «XuMus»B 2025/2026 yue6HOM
roayhttps://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

e MeTroauueckne peKOMEHAAINH IO U3YUYECHUIO TEMbI «OKUCITUTEIBHO-
BOCCTAHOBHTCIIbHBIC PCAKIIUN» B IIKOJbHOM KYPCC XUMHUHU
(2024r.)https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf

e YyeOHO-METOANUYECKOE 00ECIIEUeHHE MPOIIECCOB MPENOAaBaHUs XUMUH,
Ounosnoruu, (pU3MKK HA YPOBHAX OCHOBHOI'O OOILETO U CPEAHETO OOLIETO
o0pa30BaHMsl C BKIIOUEHHUEM JOMOJHUTEIEHOTO HH)KEHEPHOTO KOMIIOHEHTA
(2024r.)nhttps://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

e bank 3amanuii 1151 TEKYIIETO OLEHUBAHUS IO Y4€OHOMY MPEAMETY « XUMHUS»
(2024r.)https://edsoo.ru/wp-
content/uploads/2025/02/bank zadanij himiya ooo .pdf

e MeToanueckrue peKOMEHAAIMHU M0 CO3JaHUIO KJIACCOB TEXHOJIOTUYECKOT0 U
€CTECTBEHHO-HAYYHOr 0 pOo(dHIIei U KJIACCOB C YIIIYOJICHHBIM N3YyYEHUEM
MaTeMaTUuKH, GU3UKU, XUMUH, OUOJIOTUH B 00I1€00pa30BaTEIbHBIX
OpraHu3alusIX ¢ UCTIOIb30BaHUEM UH(PACTPYKTYPHI, CO3IaHHOM B paMKax
HauuoHanbHOro npoekra «Oopazoanue» (KBantopuymsl, [T-kyosl, Touku
pocra u np.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.pdf

e Meroanueckue pekoMenaanuu. Opranuzanus BzaumonencTeus “llkxomna —
By3 — npennpustre” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p 2025.pdf

HUP®POBBIE OGPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET
e BUBJIMOTEKA IOK https://Monypoxu.pd/
e TJIOBAIJI-JIAB https://globallab.ru/



https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/02/bank_zadanij_himiya_ooo_.pdf
https://edsoo.ru/wp-content/uploads/2025/02/bank_zadanij_himiya_ooo_.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://моиуроки.рф/
https://globallab.ru/
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