MUWHHUCTEPCTBO IMPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUUN
MunncrepcTBo o6pazoBanusi PocToBckoit o01acTu

Otaea odpa3oBanus AaMuHUCTpanun OKTAOPHCKOro palioHa

MBOY COLI Ne 3
PACCMOTPEHA COI''TACOBAHA YTBEPXJEHA
PykoBoauTenn [IIMO 3am. nupexropa no YBP HupekTop
y4HTEIEH €CTECTBECHHO-
Hay4HOI0 LIMKJa Ilypukona C.B. IMypuxos A.JI.

otT «31» aBrycra 2026 . [Tpuxa3z Ne 82

Moprauea E.A. oT «01» centsa6ps 2026 1.
[Tpotoxkon Ne 1
oT «31» aBrycra 2026T.
PABOYASA ITPOTPAMMA

yueOHoro npeaMera « XuMus. Yrjay0JeHHbI YPOBEHb

115t ooygaromuxes 10 —11 kmaccos

x. KupeeBka
2026 roa



MNOACHUTEJBHASA 3AIIMCKA

Pabouast mporpaMMa o XMMHU Ha YPOBHE CPEIHEro 0o0IIero oopa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit denepannny», TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS
OCHOBHOW 00pa3oBaTebHON MpOrpamMMBbl cpefHero obmero oopasoBanus MbOY
«Jlueit ~ Nely», mnpencraBineHHbix B DenepadbHOM  TOCYAapCTBEHHOM
obpazoBarenpHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelIbHBIX opraHuzanusx Poccuiickoit
denepanny, peaNM3yIOIIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX TOJIOkeHUN «CTpaTernu pa3BUTHA BocnuTaHuss B Pocculickoi
Odeneparun Ha nepuoa g0 2025 ronma» (Pacmopstkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.), a Takxke OpPHEHTUPOBAHA HA LIEJIEBBIE MPUOPUTETHI,
chopmyrpoBaHHbIE B paboueli nporpamme Bocriutanuss MbBOVY «JIumeit Nely.

Xumusi Ha YpOBHE YIIIyOJIEHHOTO H3YyUYECHHUsS 3aHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAyyHOro oOpa3zoBaHusi ydammxcss 10-11 kmaccos.
N3yuenne nmnpeaMera, peaauzyeMoe B YCIOBUSIX JudPpepeHIMPOBAHHOIO,
npo@uIbHOTO OOy4YeHUSs, MPU3BAHO OOECHEUYUTHh O0O0IE00pa30BATENbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHUKOB IIIKOJIbI, HEOOXOJIMMYIO IS
aZanTaldyd UX K ObICTPO MEHSIIOUIUMCS YCIOBUSIM KU3HHU B COLMYME, a TAKXKe ISt
IPOJOJDKEHN OOYYEHUsI B OpraHU3aLMIX MPO(PECCHOHATBHOrO 00pa3oBaHHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamme mno XMMHUM Ha3Hauy€HHE MpeaMera «XUMHUS» MOIy4daeT
NOAPOOHYI0O  WHTEPHPETAUI0 B  COOTBETCTBHM C  OCHOBOIIOJIATAIOIIUMU
nosioxkeHusiMu GI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIEH, COJEp KaHMs,
pe3yabTaToB OOy4YeHUS M TpeOOBaHUNA K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSl CJICAYIOIIME BBIMOJHSIEMbIE MPOrpaMMOM MO
XUMUU QYHKIINH:

e HH(POPMAIIMOHHO-METOUYECKAs, pean3alus KOTOpoil obecreurnBaeT
MOJIYYCHHE TPEACTABICHUS] O IIENSIX, COACp)KaHWU, OOIIEH CTpaTeruu
oOy4eHUs, BOCIUTAHUS U PA3BUTHS O0YUAIOIINXCSI CPEJICTBAMU MIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHU3alUOHHO-TUIAHUPYIOIIAs, KOTOpast peayCMaTpUBAET
Ompe/ieJICHHe: TPUHIHUIIOB CTPYKTYPUPOBAaHHS U MOCIEAOBATEILHOCTH
W3y4eHUs] y4eOHOTO MaTepuaia, KOJWYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COJECPKATEITLHON OCHOBBI
KOHTPOJISI U OLIEHKU OO0pa3oBaTEebHBIX JOCTH)KEHUN OOydYarolIuxcs B
paMKax HWTOTOBOM arrecTtaniud B (GOpME €IMHOTO TOCYJIapCTBEHHOTO
AK3aMEHa M0 XUMUH.



[Tporpamma asist yriryOn€HHOTO U3YYESHUSI XUMUU:

e YCTaHaBIMBAET WHBAPHAHTHOE NPEIMETHOE COJAEpKAHHE, 00sS3aTEIbHOE
JUIS M3yYeHUsT B paMKax OTACNbHBIX MNpoQuiel, MperycMaTpuBaeT
pacmpejielieHie W CTPYKTYPUPOBAaHHME €ro Mo KJaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e HaéT MPUMEpPHOE paclpeesieHne y4eOHOrOo BPEMEHH, PEKOMEHIyeMOro
JUTS. U3YYCHHSI OTACIBHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh H3Y4YEHUS Yy4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JaT METOIMWYECKYIO0 MHTEPIPETAIMIO IeJel U 3a7au U3yueHus mpeaMeTa
Ha yrIyOJIEHHOM ypOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOiiero 00pa3oBaHMs, COAEPKATEIBHON XapaKTePUCTUKU
IUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTeNIbHOM
IPOrpaMMBbI CpeIHEro o0miero oOpa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TakXKe C y4ETOM OCHOBHBIX BHUIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUA  OOYyYarollerocss MO OCBOEHUIO
COZIEpKaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOTrpamMMe MO XUMHH IPETyCMOTpEHA
IPEEMCTBEHHOCTh C OOYYEeHHMEM XHUMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs. 3a TpeldelaMd YCTAaHOBJIEHHOW MPOrpaMMON MO  XHUMHUU
00s3aTeNbHON (MHBapUAHTHOM) COCTABISIONIECH COAEpKaHUs YYEOHOIro MpeaMeTa
«XuMHS» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapHATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIpPENEeNsThCSl B COOTBETCTBUM C HANpPaBJIEHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B cootBerctBHM ¢ KOHueNTyalbHbIMH mosioxkeHusmu PIroC COO o
Ha3HAYCHUH TPEeIMETOB 0a30BOro W yriayOJAEHHOTO YpPOBHEH B CHCTEME
nuddepeHIUpoOBaHHOTO OOYyYEHHUsI HAa YPOBHE CpeAaHero oo1ero obpa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJIEHHOTO W3Y4YEHMs] HalpaBlIeH Ha peau3aluio
IPEEeMCTBEHHOCTH C  MOCJIEIYIOIMIMM  JTarloM  TOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHMsI B paMKaxX W3Y4YEHHUS CHEIHAIbHBIX ©CTECTBEHHO-HAYyUHBIX U
XUMHYECKHUX JUCHHUIUIMH B By3aX M OPTaHM3AIUSIX CpeIHEero mpodecCHOHaIbHOTO
oOpa3zoBanus. B 3Toi cBA3M u3ydeHHe mnpeaMera «XUMHUS» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha paclidpeHHe W  YIUIyOJIeHHe TEOpPeTHYECKON u
MPAKTUYECKON MOATOTOBKUA OOYYaIOIIUXCS, BRIOPABIIMX OMpPENeAEHHBIN TPpodUIib
oOydeHus1, B TOM YHUCJIE C TIEPCTIEKTHBON MOCIICAYIONIETO MOTYICHUS XUMUIECKOTO
oOpa3oBaHus B OpraHu3alusgx npodeccuoHanbHOro oopazoBanus. Hapsiay ¢ aTum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEIBbHON MPOrpPaMMBI CPEIHEro OOIIero 00pa3oBaHMS



U3ydeHue Imnpeamera «XUMHUS» OPHEHTUPOBAHO TAKXKE HA pelieHue 3a1ad
BOCIIUTAHUSA W COLMAIBHOTO Pa3BUTHUS OOydaroumxcs, Ha (GOPMHUpPOBAHUE Y HUX
OOIIEMHTEIIEKTYaJbHbIX YMEHHM, YMEHUIN palMoHaIU3aluu y4eOHOro TpyAa U
OOOOIIEHHBIX  CMOCOOOB  JIEATENBHOCTH, MMEIOUIUX  MEXKIMCUUILTHHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomUMA NpeaMeTa «XUMUsI» Ha YPOBHE YIiayOJEHHOTO M3y4deHUs
ABIIAIOTCA YIUIyOsn€HHble Kypcbl — «Opranumyeckas xumus» U «OOmas wu
HeopraHuyeckas xumus». [lpu onpeneneHny noaxoa0B K 0TOOpY M CTPYKTYpHOU
OpraHu3allid COJEp>KaHUS 3TUX KYypCOB B IporpaMme IO XHMHUU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHsS» COCTABJISIET COBOKYIHOCTb IPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4YEHHs IpeaMmeTa. DTa cUCTeMa
3HAHMM TOJy4aeT ONPEAEIEHHOE TEOPETUYECKOE JIONOJHEHHE, I103BOJISIOIIEE
OCO3HAHHO OCBOMTH  CYIIECTBEHHO OOJbIIMHA OO0BEM  (PAKTOJIOTUYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3YYEHHMS NpeaMeTa oOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIBHOIO YBEJIMYEHHUsS OO0bEMA 3HAHUM O XHUMHYECKUX
3JIEMEHTaX W CBOWCTBAaX MX COCAMHEHMH Ha OCHOBE PAaCIIMPEHMs] U YIIIyOJIeHUs
IIPEICTABICHUN O CTPOCHUM BEIIECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUsS PEAKLU, paCCMaTPUBAEMbBIX C TOYKH 3PEHHS] XUMHUYECKOU KUHETHUKU
U TepMoauHamMuKku. HM3ydenme mnepuomndeckoro 3akoHa u Ilepuommueckoi
CUCTEMBl ~ XMMHMYECKHMX  JJIEMEHTOB Oa3upyercss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHUX IPEICTABICHUAX O CTPOEHUU aToMa. XHMHUYECKas CBS3b
OOBSICHSIETCS C TOUKU 3PEHUS PHEPreTUUECKUX U3MEHEHUI Npu e€ 00pa30BaHUU U
pa3pylIeHUH, a TAKXKE C TOUYKH 3PEHUS MEXaHU3MOB €€ oOpazoBaHus. M3yuenue
TUMOB  peakuuil  JomojiHgeTcs  (opMHpOBaHMEM  MPEJACTABICHUN 00
IEKTPOXUMHUYECKUX IPOIECCaX U 3JIEKTPOJIN3E PACIUIABOB U PACTBOPOB BEILIECTB.
B kypce oprannyeckod XMMHUU TPU PACCMOTPEHUHU PEAKIIMOHHOW CIIOCOOHOCTH
COEJIMHEHUH yaensaeTcs oco0oe BHUMaHKUE BOIIPOcaM 00 3JIEKTPOHHBIX 3 (deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHuWe HMEeT TO, YTO Ha COAEp)KaHWE KYypCOB XUMUU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIJIs1 KJIACCOB OIpeneaEHHOro nmpoduis (TaaBHbIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep HONOJHEHHM K oO0miei cucreme
MPEIMETHBIX 3HAHUN) OKA3bIBAIOT BIMSHUE CMEXKHBIE MpeAMETHI. Tak, Harpumep,
B COJACPKaHUU TpeAMETa I KJIACCOB XUMHUKO-(pu3znueckoro mpoduis 00JbInoe
3HaueHHUEe OYIyT MMETh AJIEMEHTHhI y4eOHOTro MaTepuaya mo obmiei xumuu. [lpu
U3y4YEeHUU IMIpeJMeTa B JIaHHOM Cllydae akKIeHT OyJeT cJellaH Ha OOIIHOCTb
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMHUH U B (PU3HUKE: aTOMHO-



MOJIEKYJISIpHAsi Teopusi (MOJEKYJsipHas TeOpusi B (PU3UKE), 3aKOHBI COXPAHECHHS
MacCbl M DHEPIWM, 3aKOHbl TEPMOJAMHAMHKH, DJIEKTPOJU3a, NPEACTABICHUS O
CTPOCHMH BELLECTB U IPYIoE.

B TO e BpeMsa B coOAepKaHUM IpeaMeTa Uil KJIAacCOB  XMMUKO-
ounonoruyeckoro npo¢uias OoNbIIMK yIENbHBIA BeC OyAeT MMETh OpraHUyYecKas
xumusa. B aTomM ciiyqae mpefocTaBisieTcsl  BO3MOXXHOCTB — Juisl  Oosee
OOCTOATENTPHOTO  PACCMOTPEHHMS XHUMHUYECKOHW OpraHuM3alud  KIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K NPUMEPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMNUJbL, OCJKH, YIJIEBOABI, HYKJIECHHOBBIC
KUCJIOTHI U apyrue. IIpu 3TOM 3HaHMS O COCTaBe U CBOWMCTBAx IIPEACTAaBUTEIIEU
OCHOBHBIX KJIaCCOB OPTraHMYECKUX BEIIECTB CIY)KAaT OCHOBOM JUISl M3Yy4YECHUS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXAHUS, TUIICBAPEHUSI.

B mnnane ¢opmupoBaHMs OCHOB HAay4HOIO MHPOBO33PEHHUS, OCBOCHMS
OOIIEHAYYHBIX METO/OB IT0O3HAHUS U ONbITA IPAKTUUECKOIO MPUMEHEHUS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHUs» Ha YIIIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMU MpPEIMETaMH, BXOJSIIMMH B COCTaB
npeaMeTHbIX oOnacTeil «EcTecTBeHHO-HayuHble OpeaMeTb», «MaTtemaTtuka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyeHun yuyeOHOro mnpenMera «XUMHs» Ha YIrIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeJHEro ooiiero oopazoBaHus (Ha 0a30BOM
YpOBHE), 3aJaueil NepBOCTENIEHHON 3HAYUMOCTH SIBJISIETCS (POPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JacTH COBPEMEHHOIO0 €CTECTBO3HAHUA, MPAKTHUYECKOU
JEATEIIBHOCTH YEJIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
TOM 3aJaud Ha yriayOJI€HHOM YypOBHE U3yY€HHUs IMpeiMeTa Ipernoiaraet
peanu3anuio TaKux LeseH, Kak:

e (opMupOBaHHE TPEACTABIECHUI: O MaTepUAJbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUU MTPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAyled poiu B O0eCredYeHHH
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEHIEHUH  MpolseM
HKOJIOTUYECKOM, YHEPTreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B PAa3BUTUU
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
00€ecCleyeHnn palroOHAIBHOTO MPUPOJIONOIb30BaHUs, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJNbTYphl YEIOBEKa, a TaKXKe IKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBl 3HAHHMM, JEXKAlMX B OCHOBE XHMMHYECKOU
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHAaMEHTaIbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHMHUHU, COBPEMEHHBIX IIPEIACTABICHUU O
CTPOCHMHM BEIIECTBA HA pPAa3HBIX YPOBHSIX — AaTOMHOM, HWOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMMYECKUX W



KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKHX PEAKUUH, O
XMMHYECKOM PaBHOBECHHU, PACTBOPaX U JUCHEPCHBIX CUCTEMax, 00 00IuX
Hay4HBIX MPUHIHUNAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOy4Jaronmxcs OCO3HAaHHOTO MIOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU [JI1 OOBSCHEHUS
KIIOYEBBIX HAEH U MPOOJIEM COBPEMEHHOW XMMHHU, AJIsi OOBSICHEHHUS U
IPOTHO3UPOBAHUS SIBJIEHUW, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPO.Y;
IPaMOTHOTO pEIIeHUs MPoOJIeM, CBSI3aHHbBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJIKM3a U OIEHKU C MO3UIMI HKOJIOTHYECKON 0€30MacHOCTH MOCIEeICTBUI
OBITOBOM M TMPOU3BOJCTBEHHON MESITEIILHOCTH YEJIOBEKa, CBSI3aHHOM C
XUMUYECKAM  IPOU3BOACTBOM, HCIOJB30BAHHEM M  IEepepabOTKON
BELIECTB;

yriayOJlleHHe  OpeJICTaBICHMH O  HAyuyHbIX  METoJax  IO3HaHWUS,
HEOOXOJUMBIX Ji NPUOOPETEHHS YMEHUN OpPUEHTUPOBATHCA B MUPE
BEIIECTB M OOBSICHEHUS XUMUYECKHX SBICHUH, HMEIOIIMX MECTO B
NPUPOAE, B MPAKTUUECKON IEATETbHOCTH U MOBCETHEBHOM KU3HU.

B mnnaHe peanuzanuu MEpBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero o0pa3oBaHUs NPU H3YYCHUU
npeaMera  «XUMHUs» Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTAHUE YOEKIEHHOCTH B I[IO3HABAEMOCTH SIBJICHUH MPUPOJIBI,
YBOKEHHUS K TMpOLECCY TBOpPUECTBA B OOJACTH TEOPETUUECKUX U
MPUKJIATHBIX HCCIIECIOBAHUNA B XUMHH, (OPMHUpPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIIO3HAHHWIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJKO M  CaMOBOCIHTAaHWIO  HAa  OCHOBE  YCBOECHUSA
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKHUX
crocoOHOCTe oOydaronuxcsi, (HOPMUPOBAHHE y HHUX CO3HATEIHLHOTO
OTHOIIEHUSI K CcamMoO0pa30BaHUI0O W HEMPEPHIBHOMY OOpa30BAHHUIO Kak
YCJIOBHUIO YCHENTHON MPpo(dheCCHOHANTBHON 1 OOIIECTBEHHOM JIeSITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 W TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMupoBaHHEe yYMEHUW M HABBIKOB PAa3yMHOTO IMPUPOJIOTIONB30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPhI, MPUOOPETEHNE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN JIEeITESIbHOCTH.

OO1ree yuCIO 9acoB, MPEAYCMOTPEHHBIX IS M3YUYCHUS XMMHUHU Ha YTIIyOJICHHOM
YpOBHE cpemHero obmiero oopazoBanus, coctaBisier 204 wacos: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPKXAHUE OBYYEHMUA

10 KJIACC
OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKOIl XUMHUM.

[IpenMer W 3HAaYE€HHWE OPraHUYECKOM XUMHH, NPEACTABIECHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aTroMa YIJepojia: OCHOBHOE U BO30YXAEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTHM aToMa yriepona. XHMHUYECKass CBA3b B
OpraHUYECKUX COENMHEHMSX. Tumbl TrUOpUAM3aIUMU aTOMHBIX OpOUTaJIeH
yriepoaa. Mexanu3zmbl 00pa30BaHUsI KOBAJIEHTHOM CBA3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbIN). Tumbel NEpeKpbIBaHMS AaTOMHBIX OpOWTaneil, - W T-CBA3M.
OpunHapHasi, 1BOiHAs U TpoiHas cBsi3b. CrOCOOBI pa3pbiBa CBA3EH B MOJIEKYJaxX
opranuyeckux BemecTB. [loHsATHE O CBOOOJHOM pajaukane, HykiIeopuie Hu
anekTpoduie.

Teopust crpoeHnss opraHudeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHMYEeCKUX CcOoequHEHUH. MolekyasipHble U  CTPYKTYpHBIE  (QOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYyTas, COKpaIEHHAs,
ckenetHass. M3omepusa. Buapl u3zomepuu: CTPYKTypHasi, IPOCTPAHCTBEHHAs.
OnekTpoHHbIC YPPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAUHEHUM (MHIYKTHUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[TpencraBienne o kinaccupukauuum opraHndyeckux BeulecTB. [lonsitue o
dbyHKuHOHATBHOM Tpymme. ['omonorus. 'omonorudeckue psasl. CuctemaTudeckas
HOMeHKJaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBmanbHbIe Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcoOeHHOCTH U KJIaccU(UKAIMs OpraHMYEeCKUX peakiui. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMU B OPraHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3y4YEHHsS] BEIIECTB M WX MpPEBpallCHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHUYeCKHX BEIIeCTB W MaTepuajaMd Ha HUX
OCHOBE, OMbBITHI IO MPEBPALIECHUIO OPraHUYECKUX BEUIECTB MNPU HArpEeBaHUU
(taBneHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJEICH MOJIEKYII
OpPraHUYECKUX BEIIECTB.

YriaeBoaopoabl.

Ankanbl. 'oMoniornueckuit psij ajikaHoB, o011ast ¢hopmysia, HOMEHKJIATypa U
M30MepHUs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJICKYJ alKaHOB, Sp°-
ruOpuan3ainsl aTOMHBIX opOuTanell yriaepoja, o-cBi3b. DU3NYECKHe CBOWCTBA
AJIKAHOB.



XWMUYECKUE CBOMCTBA QJIKAHOB: pPEAKIMU 3aMEIICHUs, W30MEPU3ALNH,
JNEruApUpPOBaHUs, IUKIN3AUHU, TUPOJIN3a, KPEKNUHra, ropenus. [Ipencrasienue o
MEXaHHU3ME PEAKIM PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B npupojie. CriocoObl MOTyYeHUs: U MPUMEHEHHUE aTKaHOB.

[uknoankanel. O0mas ¢opmysa, HOMEHKIAaTypa U uzoMepus. OcoOeHHOCTH
CTPOEHUS M XUMHUYECKUX CBOMCTB MaiblX (IUKIONPOIAH, LIHUKJIOOyTaH) W
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIoaIKaHOB. CrocoObl MOMy4YeHUs U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Ankenbl. ['oMonornueckuil psii ankeHoB, oOmas Gopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHE MOJIGKYJ AJIKCHOB, Sp2-
ruOpuau3anus aTOMHBIX opOuTaned yriiepoaa, o- U m-cBsizu. CTpPyKTypHas |
reoMeTpuyeckas (UuMc-TpaHc-) u3oMepusa. PU3HUECKHE CBOWCTBA AJKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKUUU TNPUCOCIUHEHUS, 3aMELICHUS B O-TIOJIOXKEHUE
IIpU JIBOMHOM CBSI3W, NOJMMEpU3alMu U OKucieHus. [IpaBmiio MapkoBHUKOBA.
KauecTBeHHbIEC peakiMy Ha BOMHYIO CBsI3b. CIIOCOOBI MOJMYUYEHUS U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHBIE, U30JMPOBAHHBIE,
Kymyauposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI U XUMUYECKHUX CBOMCTB
CONpPsLKEHHBIX  AueHoB, 1,2- wu  1,4-mpucoenunenune.  [lommmepunsanus
COMpPsKEHHBIX JUEHOB. CrIOCOOBI MOJIyYEHUsI U IPUMEHEHHUE aJIKaJUEHOB.

AnxuHbl. 'oMOJIOrHYecKUil psii aIKMHOB, 001ast popMmysia, HOMEHKIATypa U
MU30MeEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKHUHOB, Sp-
ruOpuau3annsi aTOMHBIX opOuTaneil yriaepoga. @uznueckrue CBONCTBAa AJIKMHOB.
XHAMHMYECKME  CBOWCTBA:  pEaKkUMM  IPUCOCIMHEHHs, JAUMEpHU3ALUU U
TpUMepHU3aluu, OKUciIeHNus. KucioTHele CBOWCTBA aIKMHOB, UMEIOIINUX KOHLIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peaKIIuu Ha TPOUHYIO CBsI3b. CIIOCOOBI MOTyYeHUS
Y IIPUMEHEHUE AJIKWHOB.

ApomaTHyecKue YrieBoAOpOoabl (apeHbl). ['OMOJIOrMYECKUil psAll apeHOB,
obmiast hopmyina, HOMEHKIIaTypa U U30MepHsl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYyJIbl OeH30a. DU3HWYECKHE CBOMCTBA apeHOB. XHWMHUYCCKHE
CBOICTBa O€H30J1a U €ro rOMOJIOTOB: PEAKLIMU 3aMelIeHUsI B O€H30JbHOM KOJIbIE U
YTJIEBOJIOPOJHOM pPAAUKAJIC, PEAKUUH IPUCOEAUHEHHUs, OKHCICHHE T'OMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTUTEIEH B
OCH30JbHOM KOJIbLIE Ha TMPUMEpPE AaTKUIbHBIX pPaJUKaloOB, KapOOKCHUIIHLHOH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepusanus ctuposa. CrocoObl MOMyYeHUs U
MIPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi yroiabs ¥ npoaykThl ero nepepadotku. CrocoObl nepepaboTKu HEPTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUM, KATATUTUYECKHI), PUGOPMUHT, MHUPOIH3.
[TpomykThl mepepabOTKH HEPTH, NX TPUMEHEHNE B MPOMBIIIJICHHOCTH U B OBITY.

['eneTrueckas CBsI3b MEXKIY Pa3IUYHBIMU KJIACCAMU YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YTIIEBOAOPOIOB. Peakiuu
3aMEIleHHs] TallofTéHa Ha TUAPOKCOTPYIIY, HUTPOrPYIIy, IMAHOTPYIIIY,
amuHorpynmy. /JleficTBue Ha TraJOr€HNPOU3BOJHBIE BOJHOTO M CIUPTOBOIO
pactBopa wwIENoud. B3auMoaelcTBHE NUTAIIOTCHAIIKAHOB C MAarHue€M M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHECHUSIX. Hcnons3oBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE M TpPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJIbI M3YyYE€HHUS BELIECTB W MX MPEBPAILCHUI:
u3ydeHne (PU3MUeCKUX CBOMCTB YIJIEBOJAOPOJOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakuuii yrieBoJOPOJOB pa3IMYHBIX KJIaccoB (0OecuBeuyMBaHHE OpPOMHON WM
MOAHOW BOJBI, pacTBOpa MEpMaHraHaTa KaJids, B3aWMMOJICHCTBHE alETHIICHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHApyKEHUE
yriaepoja MU BOJOPOJAa B OpPraHMYECKUX BELIECTBAX, MOJYYEHHE IJTHIICHA H
U3Y4YEHUE €ro CBOMCTB, O3HaKoMJeHHE ¢ KoJuiekuuamu «Hepte» u «Yromb», ¢
oOpa3llaMM IUIACTMACC, KAaydyKOB M PE3UHBI, MOJEIUPOBAHUE MOJIEKYJI
YTJIIEBOJOPOIOB U FJION€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnopoaconepxaime oprannuecKue COeANHEHUs!.

[IpenenpHbie ogHOATOMHBIE COUPTHL. CTpoeHUE MOJIEKYNl (HAa MpUMEpPE
METaHoJIa W J3TaHojda). ['oMonormueckui psan, obmas ¢opmyna, H30Mepus,
HOMEHKJIaTypa U kinaccupukauus. Dusmyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoaHBIE CBSI3M MEXIAY MOJIEKYJIAMHU CIHUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUM 3aMEIIEHUs, JAeTUJpaTaldd, OKHUCICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHU UM  HEOPTraHMYECKUMHU  KUCJIOTaMHU.
KauecTtBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHIL. J[€efiCTBUE 3TaHOAa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHHUs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroaToMHbI€ CHUPTHI — OSTUJICHIIUMKOIL W TiHIEpUH. DuU3NYecKue u
XUMHUYECKUE CBOICTBA: PEaKlMM 3aMEIICHUs, B3AaUMOJICHCTBUE C OPraHMYECKUMHU
U HEOPraHWYECKUMHU KHUCJIOTaMH, KauyeCTBEHHAas peaklHsi Ha MHOTOATOMHbIC
cupthl. [IpencraBienne o MeXaHW3Me peakluil HYKICO(PUIHLHOTO 3aMEIICHUS.
JeiictBue Ha opraHu3Mm 4enoBeka. C(CrnocoObl MOAYyYEHUS U TMPUMEHEHHE
MHOT'OQTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUIPOKCOTPYIIIBI U
O0eH3onpHOrO sigpa. dusnyeckue cpoiicTBa (eHosa. OCOOEHHOCTH XUMHUYECKHUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHona. TokcHMuHOCTH (eHona.
Crioco06s!I osryueHus U mpuMeHeHue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOoHubHbIE COCTMHEHUS — abJCTUIbl U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHUJILHOW Tpynnbl. ['oMoJOoruueckue psjbl albJIETUI0B U KETOHOB, OOIIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. (DuU3HUECKHUE CBOWCTBA allbJIETUIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUUHU
npucoeguHeHus. OKUCIEHUE allbJIETUI0B, KAYECTBEHHBIE PEAKIIMN HA aJbICTHUIbI.
CriocoObI IOJTydeHHs ¥ IPUMEHEHHE aTbJICTHIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/iesibHbIE KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepust 1 HoOMeHKIaTypa. Ou3nyeckue cBOMcCTBa
OJIHOOCHOBHBIX TMpPEICNIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3UM MEXKIY
MOJICKYJIaMHA KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOMCTBA: KHCIOTHBIC CBOWMCTBA,
peakuusi STepUPUKALNUNA, PEAKIUU C YYAaCTUEM YIJIEBOJOPOJHOTO pauKaa.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KUCHOTHL. [loOHSTHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3(upax. MHorooOpaszue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPEEIbHBIX U apOMATHUYECKUX KapOOHOBBIX KHUCJIOT,
JTUKapOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaButenu BBICIIMX
KapOOHOBBIX KHUCJOT: CTE€apUHOBAs, MAJbLMUTUHOBAS, OJICMHOBAS, JUHO/IEBAS,
JUHONIeH08as KUCIoThl. CrloCOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonorudeckuit psina, obmas dopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NYECKHE U XMMHUYECKHE CBOMCTBA: TUAPOJW3 B KHCIOU H
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, Gu3ndecKkue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOIIU3 B
KHUCIION U 1ieniouHo cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COACPIKAIIUX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MpbLT4 KaK COTM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOFOIIIEE JCHCTBHE.

OO6m1as xapakTepucTuKa yrieBojioB. Knaccudukaius yrieBogoB (MOHO-, JTU-
U Tonucaxapuibl). MoHocaxapuapl: TIIIOKO3a, (pPyKTO3a, Tajakrosza, pubdo3sa,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA M HaxOXjAcHUE B Ipupojae. DoTocuHTe3.
XUMUYECKHE CBOMCTBA TJIIOKO3bI: PEAKIIUU C YYACTUEM CIUPTOBBIX U aJibJACTUIHON
rpynn, CIOUPTOBOE W MOJOYHOKHCIOE OposkeHue. IIpuMeHeHHe TIIIOKO3bI, €€
3HAQUYECHUE B KU3HEAEATEIBHOCTH OpraHu3Ma. J(ucaxapuapl: caxapo3a, MajabT03a U
nakTo3a. BoccraHaBiaMBaMe U1 HEBOCCTAHABIMBAIONINE AUcaxapuibl. [ 'uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lonvcaxapuasl: kpaxmad,
INIMKOTEH W 1emunono3a. CTpoeHHE MaKpOMOJIEKYJl Kpaxmania, IJIMKOI€Ha H
HeJUTroIo3bl.  DU3MYEecKne CBOMCTBA KpaxMayla M UEJUIIOJI03bl. XUMHYECKHE
CBOMCTBa Kpaxmalia: THApPOJIM3, KaueCTBEHHAs PEaAKIUs C HOJIOM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIOJIO3BI: THIIPOJIN3, TOMydeHue >PupoB 1esutono3bl. [lorstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB M WX NPEBPALLCHMII:
pPacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHUCJICHHE 3THUJIOBOIO CIMPTa B aJbACTH] Ha PACKaJIEHHONW MEIHOW IPOBOJIOKE,
OKHCJIEHUE STWJIOBOTO CHUpPTa JUXPOMATOM Kalius (BO3MOXKHO HCIIOJIb30BAHME
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAKUUH Ha anbAeTuibl (C THUIPOKCHUAOM
nuammuHcepeopa(l) u  ruapokcuaom  menu(ll)), peaknus raunepuHa
ruapokcuiom Menu(ll), xumMuyeckue CBOMCTBAa pPacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJIEMCTBHE pacTBOpa TINIOKO3bl ¢ rujapokcunom menu(ll), Bzanmonericteue
Kpaxmajia ¢ MOJIOM, PELICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMaM «CnupTsl U
denons», «Kapoonossie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaep:xalye OpraHu4ecKue coeJMHeHusl.

AMUHBI — OpraHMYeCcKHUe MPOM3BOAHbIE aMMuaka. Kiaccuduxaruss aMuHOB:
anupaTUYecKue M apoMaTHUYECKUe; IMEePBUYHBIE, BTOPUYHBIE U TPETUYHBIE.
Crpoenne MolieKys, oOmas gopmyiia, U30MepHs, HOMEHKJIaTypa U (pusznyeckue
CBOMCcTBa. XMMHYECKOE CBOWCTBA alM(PATUYECKUX aMUHOB: OCHOBHbBIE CBOWCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE IEPBUYHBIX AMHHOB C A30THUCTOM KHUCIOTOM.
Conu anKniIaMMOHHS.

AHHUIIMH — TIpeACTaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwiIMHa. B3anMHOe BIMsIHUE TPy aTOMOB B MOJIEKyse aHuiuHa. OCOOEHHOCTH
XUMHUYECKHUX CBOWCTB aHWiInMHA. KadecTBeHHble peakiuu Ha aHWIMH. CriocoObl
NOJlyYEeHUS M TNpUMEHEHHe anudpaTHUecKUX amHuHOB. [lomyueHue aHWIMHA U3
HUTPOOEH30171a.

Amunokuciotel. HoMenknatypa u uzomepus. OTaenpHble NPEICTABUTEIN O.-
AMUHOKHCJIOT: IJIMUHMH, aJlaHuH. @PuU3HyYecKue CBOWCTBA  AMHUHOKHCIIOT.
XUMUYECKHUE CBOMCTBA aMMHOKHCIOT Kak amMQOTEpPHBIX OPraHUYECKUX
COCMHEHMH, peakuusi MOJUKOHICHCAlud, O00pa30BaHUE NENTHIHON CBS3H.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MIENTUIOB.

benku kak npuponnele nonumepbl. [lepBuyHas, BTOpUYHAS U TpEeTUYHAs
CTpyKTypa OenkoB. XHUMHUYECKHE CBOMCTBA O€JKOB: THAPOJIU3, JACHATypalus,
KauyeCTBEHHbBIE PEAKIIMH HA OEIIKH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MpPEBpAlICHUM:
pacTBOpeHHe O€IKOB B BOJE, JEHATypalus OEJIKOB NMpU HArpeBaHUM, LIBETHBIC
peakuuu Ha O€JKW, pEeIIeHHEe OKCIEpPUMEHTAIbHBIX 337a4 [0 TemMam
«A3zoTconepkalye — OpraHhyeckue  coenuHeHusy» U «Pacmo3HaBanue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMoOsIeKYJ/ISIDHBIE COeIMHEHMS.

OCHOBHBIE MOHATHUS XWMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJIUMEPU3ALUU, CPENHSIS MOJIEKYJIIPHAS



macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MOJINMEPU3ALIUS U MOJTUKOHIEHCAU.

[Tomumepuble wmatepuanbl. Ilmactmaccesl  (MOJUMATHIIEH, TMOJMUIPOIUIIEH,
NOJMBUHWIXJIOPHUA, TMOJUCTHPOJ, TMOJIMMETUIMETaKPUIAT, IOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DJ1acTOMEDPBL: HaTypaJbHBIN Kay4yK, CUHTETUYECKHUE Kay4yyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN ) U CUITMKOHBI. Pe3nHa.

BonokHa: HaTypaibHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CIEUATIBHOTO HA3HAYCHHUS (Tepion, KEBJIap,
3JIEKTPONPOBOISLINE MTOJIMMEPHI, OMOpa3iaraeMble OTUMEPHI).

OKCIEPUMEHTAIIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpALICHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEIICHHE OHKCIEPUMEHTAIbHBIX 3a1ad 1o TeMe «Pacno3HaBaHue
IJIACTMACC U BOJIOKOHY.

Pacuérnslie 3amaun.

HaxoxneHne MoOJeKyJasipHOH (QOpMYJbl OPraHUYECKOTO COEIMHEHUS I10
MacCOBBIM  JIOJISIM ~ 3JIE€MEHTOB, BXOJSIIMX B €ro COCTaB, HAXO0XJIECHUE
MOJIEKYJISIpHON (OpMYJbI OPraHUYECKOrO0 COCAUHEHHS Mo Macce (00bEMY)
IPOAYKTOB CrOpaHMs, IO KOJUYECTBY BellecTBa (Macce, 00bEMY) IMPOIYKTOB
peakuuMu W/WIUM HCXOJHBIX BEILIECTB, YCTAHOBJIEHHE CTPYKTYpHOH (HopMyIibl
OpPraHMYECKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB MJIM CIHOCOOOB
MOJIYYeHUS], ONpENeNieHue J0JM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MO>KHOTO.

MexnpeaMeTHbIE CBA3H.

Peanusanust MeXnIpeaAMETHBIX CBI3€U NPU U3YYEHUN OPTAHUYECKOW XHUMUH B
10 xjacce oOCyIIECTBISIETCS Yepe3 HCIOJIb30BaHHWE KaK OOIIUX eCTECTBEHHO-
HAay4YHBIX IIOHATUH, TaK W TIIOHATUW, IPUHATBIX B OTIENBHBIX IpeAMETax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO0111e ecTeCTBEHHO-HAYUYHbIE MMOHATHS: SBJICHUE, HAYYHbII (PakT, rUnoTesa,
TEOpHsl, 3aKOH, aHallM3, CHUHTE3, KiIacCUPUKalus, HaONIOACHUE, HU3MEPEHHE,
AKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

®usuka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJIa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOe COCTOSHUE
BElIeCTBa, (PU3MYECKHE BEJIMYUHBI, €IUHULBI U3MEPEHUS, CKOPOCTh, DHEPIHs,
Macca.

buonorusi: kjerka, opraHu3M, OJKocucTema, Owuocdepa, MeTabOJIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(MHBIA U TeTepOoTpOdHbINA TUII UTaHUsA, OpOKEHHE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOIbL, JKUPBI, HYKICHHOBBIE KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hble KCKONIaeMbIe, TOTUIUBO.

TexHONMOTHS: TUILNEBBIC TMPOAYKTHI, OCHOBBI PAIlMOHAILHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBILIAS U HEOPTAHUYECKASI XUMUSI

Teopernueckne 0CHOBbI XUMUHM.

Atom. CocTaB aTOMHBIX si/iep. XUMUYECKUW 31eMeHT. M3oronbl. CTpoeHue
ANIEKTPOHHBIX 000JOYEK aTOMOB, KBAaHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHU M
o IypoBHU. ATOMHBIe opOuTanu. Kimaccudukamnuss XuMAYECKUX 3JEMEHTOB (S-, p-,
d-, f-smementsl). PacmpenencHue SJCKTPOHOB IO aATOMHBIM  OPOHUTAIISM.
DNeKTpOHHbIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—4E€TBEPTOTO MEPUOIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(PHUTYpallud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTD.

[Tepunonnueckuit 3akoH u [lepuoanyeckas cucteMa XUMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBa3b NEepUOUUECKOro 3akoHa W [leproandeckol CHUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOpPUEW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKHUX 2JICMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CHOXKHBIX BEHIECTB MO TIpynnaM W NepuojaM. 3HAYCHHE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuMuyeckass CBSI3b. BHIBI XMMHUYECKOM CBS3HM: KOBAJICHTHAs, HOHHAasd,
MeTajuinueckasi. MexaHu3mMbl 00pa3oBaHUS KOBAJICHTHOM CBS3M: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. DHEPTUS U JJIMHA CBs3H. [10JpHOCTH, HaPaBICHHOCTH U
HACBhIIAEMOCTh KOBAJECHTHOM CBs3U. KpatHeie cBsS3u. BopopomHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOKXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX TEOMETPUUECKUM CTPOCHUEM (Ha MpUMepe COCIUHEHUM
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBneHne 0 KOMIUIEKCHBIX coequHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeab, JUTaHIbl. 3HAUYCHUE KOMIUIEKCHBIX COCIUHCHUIA.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUU.

BemectBa  MOJNEKYJIApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  [HUIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucteMax. MictuHHble pacTBOphl. [lpencrasienue o
KOJUIOMJHBIX pacTtBopax. CrocoObl BBIPaXEHUS KOHICHTPAIIMM PaCcTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsI KOHIIEHTpauus. HackileHuble u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTanmmoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBLHBIC
HAa3BaHUA OTEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUH. 3aKOH COXPAHEHUS! MACChl BEIIECTB; 3aKOH COXPAHEHUS W NPEBpallCHUS
HHEPTUU MPU XUMHUYECKUX peakiusX. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XUMHUYECKON peakiu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (haKTOPOB.
['oMOreHHbIE U TeTepOreHHbIE peaknu. KaTanus u Kkataan3aTtopsl.

OOpatumMbie U HeoOpaTUMBbIE peakuu. XUMHUUecKoe paBHoBecue. KoHcTaHnTa
XAMHUYECKOTO paBHOBeCcUsA. DaKTOpBI, BIMSIONIME HA MOJOXKECHHE XUMHYECKOTO
pPaBHOBECHS: TEMIIEPATypa, JABJICHUE U KOHUCHTPAIMHA BENIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuamnus. CuwibHbIE U CJA0ble JJICKTPOIUTHI.
Crenenp auccounanuu. Cpena BOJIHBIX PACTBOPOB: KHCIIOTHAs, HEUTpalbHAas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coseid. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTEneHb  OKUCJICHHS.
Okucnurenb W BOCCTAHOBUTENb. [Iponecchl OKHUCIEHHUS W BOCCTAHOBJICHHS.
BaxxHeiilime OKHCIUTEIM W BOCCTAaHOBUTENTU. MeETOa 3JIEKTPOHHOTO OanaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHsS] BEIIECTB M WX NPEBpaIICHUN:
pa3oOKEHUE TNEpPOKCUAAa BOJAOPOJAa B TMPHUCYTCTBUM KaTAIM3aTOpa, MOMAEIU
KPUCTALUTNYECKUX PEHIETOK, TPOBEJCHUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eeHre
Cpeabl pacTBOPOB C MOMOIIBK) WHIUKATOPOB, M3YYEHUE BIMSHUSA PA3TUUHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW PEAKIUU M TOJOKEHUE XHUMHYECKOTO
PaBHOBECHS.

Heoprannuyeckasi xummusi.

[lonoxxenne HemeTtaioB B Ilepuogmyeckod cuUCTeME  XUMHYECKUX
sanemenToB J[.M. MenzaeneeBa U 0COOEHHOCTH CTPOEHUS UX aTOMOB. Du3znueckue
CBOICTBa HEMETAJUIOB. AJIJIOTPONHS HEMETaUIOB (Ha MpUMeEpe KHUCIOpOJa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckne M XUMHYECKUE CBOWCTBA: PEAKIUU C
METaJUlaMd W HEMETAJUIAMHU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ MIapUIBI.
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, crmocoObl MoiydeHus, (Guudeckue u
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHenmume KUCIOPOACOACpIKAIIUE
COCIMHEHUs rajoreHoB. JlabopaTopHble M MPOMBIIICHHBIE CIOCOOBI MOJYyYCHUS
rajgoreHoB. [I[pumeHeHune rajJoreHoB U UX COCIMHEHUIM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopoaa. @uU3NUecKue U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpOAa U
030Ha. OKCUbI U IEPOKCUIBI.

Cepa. Haxoxzaenue B TMpupoae, CHOCOOBbI MOMy4YeHUs, (U3UUYECKUE U
xummudeckue cBoictBa. CepoBogopon, cynbduasl. Oxcupn cepbui(IV), okcun
cepol(VI). CepHucrtas u cepHasi KHUCIOTHI M uX coiu. OCOOCHHOCTH CBOWCTB
CEpHOU KUCIOTHI. [[pruMeHeHne cepol U €€ COeTMHEHHUIM.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOJy4YeHus, (pundyeckue u
XUMHUYECKUE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUIBI a30Ta. A30THUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KuUcHOThL. [IpuMenenue a3ora
Y €r0 COeIMHEHMI. A30THBIE YIOOPEHHUS.

®ochop. Haxoxnenwe B mpupone, CrHocoObl MOTydeHUs, (HU3UIECKUE U
xumuueckue cBoiictBa. Pochunasl u dochun. Oxcunbl dochopa, dhochopHas
kuciota u e€ comu. [Ipumenenue ¢ochopa u ero coenunenuit. dochophbie
yI00peHHUS.

VYrnepon, HaxoxIeHHE B IpUpoJAE. AJIOTPOINHbIE  MOJIUPUKAIUU.
dusznyeckue M XUMHUYECKHME CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yriepona(IV), yronapHas kuciora u e
COJIM. AKTHUBUPOBAHHBIA yroyib, ancopOuus. DyinepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEHIECTB, 0OPAa30BAaHHBIX YTIEPOJOM, U €ro
COCTMHEHU.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiMydeHus, (U3UUEeCKue Hu
xumuueckue cpoiictBa. Oxcua kpemHus(IV), KpeMHHEBas KHCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamuioB B [lepuoandyeckon cucTeMe XMMHYECKUX DJIIEMEHTOB.
OcCoOEHHOCTH CTPOEHUSI DJIEKTPOHHBIX O0OJOUYEK aToMOB MeTauioB. OOmue
¢dbuznyeckue cBoicTBa MeTauioB. [IpuMeHeHHME METauioB B OBITY M TEXHHUKE.
CrmuiaBel METANIIOB.

DNEKTPOXUMHUYECKUN PpsAl  HampspkeHuid MertawioB.  OOmme  crnocoObl

MOJTyYEHUS METaJJIOB: TUIPOMETAIUTYPIrus, MUPOMETAILTYPIHs,
anektpoMeraiutyprus. [londarue o koppo3un metamioB. CrnocoObl 3alMTBl OT
KOPpO3UHU.

OO6mast xapakrepuctuka MetauioB [A-rpynmel Ilepuoaudeckoit cucTeMbl
XUMHUYECKUX dyieMeHToB. Harpuili u kanuii: mnomydyenue, Qusnueckue WU
XUMHUUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUMN.

O6mas xapakrepuctuka metaioB I[A-rpynnsl Ilepuoanueckoil cucTembl
XUMHUYECKUX DJIEMEHTOB. MarHuii W KajdblUi: TMOJydyeHHe, (QU3nueckue Hu
XUMHYECKUE CBOWCTBA, NPUMEHEHHE IPOCTBIX BEIIECTB U HMX COCIAMHECHUHU.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TTOTy4eHue, (U3NYeCcKue U XUMUYECKIE CBOMCTBA, IPUMEHEHHE
MPOCTOTO BeIlleCTBA M €ro coeauHeHuid. AmdorepHble CBOWCTBAa OKCHUIA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILTIEKCHI aTFOMUHUS.

OOmiasi xapakTepucTHKa MeTauioB MobouHbix mnoarpymnn  (b-rpymm)
[Iepronnueckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

du3znyecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. Okcuabl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). Xpomarel u JuUXpoMaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xpoma.

@u3nuecKkue W XMMHYECKHE CBOMCTBA MApraHla M €ro COEIWHEHUI.
Baxueiimme coeaunenuss Mapranuna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTEIbHbIE CBOMCTBA.

du3nyecKue U XUMHUYECKHE CBOMCTBA JKelie3a U ero coequHeHui. OKCUIbI,
rugpokcuanl u conu xene3a(ll) u xeneza(Ill). [Tonydyenne u npuMeHeHUE Kee3a
U €ro CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHHUE MEJIU U €€ COSTUHCHUM.

[Muuk: momydyeHue, (U3MYECKMEe M XUMHUYECKHE CBoWcTBAa. AmdoTrepHbie
CBOMCTBA OKCHJIa Y THIPOKCH/IA IIUHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [IprimeHnenne
LMHKA U €r0 COCIMHECHUM.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYECHHUS BEHIECTB M HMX IPEBPALICHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHe cepbl, docdopa, xene3za, MarHus B
KUCJIOPOJE, HM3Y4YEHUE KOJUIEKUUH «MeTamibl M CIUIaBb», B3aUMOJCHCTBHE
HIEJIOYHBIX U IMIEJIOYHO3EMEIbHBIX METAJUIOB C BOJIOM (BO3MOXKHO HMCHOJIb30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBUE IIMHKA W Keje3a C PacTBOpaMHU KHUCIOT U
niesioueid, KaueCTBEHHbIE PEaKI[Mi Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOJIOPOJIa
U KaTUOHBI METAJIJIOB, B3aWMOJICHCTBUE THIPOKCUIOB AIOMUHUS W IHHKA C
pacTBOpaMM KUCJIOT M IIEJ0UYe, pelieHrne SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMaM
«l"anmorensy, «Cepa u e€ coeguHeHuUs», «A30T U Gochop U UX COCAUHEHUSY,
«MeTasibl TIaBHBIX TOATPYIID», « MeTamibl MOOOYHBIX TTOATPYIII.

XuMHS U JKU3Hb.

Ponp xumuu B o0ecrieyeHnr yCTOMYMBOTO pa3BUTUS denoBeuecTBa. [lonsaTue
O Hay4YHbIX MeETOAax I[IO3HAaHUS M METOJIOJOTUA HAy4YHOrO HCCIEeI0BaHUSI.
HayuHble npuHLKIBI OpraHu3alud XUMUYECKOT0 TPOU3BOACTBA. [IpoMbIlLIeHHbIE
CrocOObI MOTYYEHHS] BaXKHEUIIINX BENIECTB (Ha MpUMEpPE MPOU3BOACTBA aMMHUAaKa,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[pOMBIIIIIEHHBIE CIIOCOOBI MOJIYYEHUS METAJIOB U
CIJIaBOB. XUMUUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U €ro MOCJIEICTBUS.
Ponp xumMuu B o0ecrieueHnu YHEPreTuIeckoil 6€30MacHOCTH.

XuMHusT ©  300pOBbe 4enoBeka. JlekapctBeHHble cpeactBa. [IpaBuiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUN MEIUIIMHBI.

XuMHsI MUK OCHOBHBIE KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
oOecIieyeHUH ITUIIEBOI O€30MIaCHOCTH.



Kocmernueckue u mapdromepHbie cpenctBa. beitoBas xumwus. [lpaBuia
0€30MacHOr0 HCIOJIb30BaHUs TMpenapaToB OBITOBOM XUMHU B IOBCEIHEBHOMU
JKU3HHU.

XuMusi B CTPOUTEIIbCTBE: BaXKHEHIINE CTPOUTENbHBIC MaTepUaibl (LIEMEHT,
OCTOH).

XuMHs B CEITbCKOM XO03siiicTBe. OpraHrdecKrue U MUHEpAJIbHBIC YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuajbl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuansl 114 SJeKTpOHUKH. HaHOTEXHOIOT U .

Pacuérurlie 3amaun.

Pacuéter: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUH BELIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOMYKTOB PEAKIIMH, €CIIH OTHO U3
BCII[ECTB HMMEET MPUMECH, Macchl (00BEMA, KOJWYECTBA BEIIECTBA) IMPOIYKTa
peakiuu, €cClIM OJHO M3 BEIIECTB JaHO B BHUAE pPacTBOpa C OMPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BEMIECTBA, MACCOBOM JOMW W MOJSAPHOU
KOHIICHTpAIIMU BEIIIECTBA B pacTBOpE, JOJM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanmuzarnust  MeXOpeAMETHBIX  CBA3€d TMpPU  H3YyUYCHHH  OOImeH W
HEOpPraHUYeCKOM XMMHH B 11 Kilacce oCcylecTBISIETCS Yepe3 UCIIOIb30BaHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHITHH, IPUHATHIX B OTACIIBHBIX
MpeAMETax €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0nue ecTeCTBeHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpUsi, 3aKOH, aHaJIM3, CUHTE3, KJacCUu(uKaIlus, NepUuoJuIHOCTh, HAOII0/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MO/, MOJICJIMPOBAHHUE.

dusuka: Marepus, MUKPOMHUpP, MaKpOMHp, aTOM, »OJEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAAUOAKTUBHOCTh, MOJICKYJIa, SHEPTE€TUUYECKUN YPOBEHbD,
BEIIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHUE BEIECTBA, WJCaJIbHBIA Tas,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, DHEPTHs, Macca.

buonorus: kimerka, opraHu3M, 3KocucTema, ouocdepa, MeTaboInU3M, MaKpo-
1 MHUKPODJIEMEHTBI, OCJIKH, YKUPBI, YTIEBOIbI, HYKJICMHOBBIEC KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK SHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIE UCKOMAEMbIC, TOTUIUBO,
pECYpCBHI.

TexHoJIOrus: XUMUYECKasl MPOMBIILIEHHOCTh, METAJUTYPIUsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUINEBAsI MPOMBIILICHHOCTD,
dbapmaiieBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 XUMUHA
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTrcTBUM C CHUCTEMHO-IIEATENLHOCTHBIM TMOJIXOJOM B CTPYKTYype
JMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS NpeIMeTa «XHMHs» Ha YPOBHE CpPEIIHEro
oOmiero o0pa3oBaHUs BBIICICHBI CICAYIOMAE COCTABIISIIONINE: OCO3HAHUE
OOYYarOIIMMHUCSI POCCHUICKON TpakKIaHCKOW WJACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAaMOOIPEICIICHUIO; HaJTuYie MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh W CIOCOOHOCTh OOYYaroOHIMXCsl PYKOBOACTBOBATHCSA
NPUHATBIMA B OOIIECTBE TpaBWJaMH W HOPMaMd T[IOBEICHUS, HAJIWYNC
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTH 1IEJIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUS TNpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA IO3HABATEIIBHOM M MPAKTUUECKON JEesSTEIbHOCTU
OoOy4JaronIuXxcs B MPOIECCE peau3aii 00pa3oBaTeIbHON JESTEIHHOCTH.

JInyHOCTHBIE pE3ydbTaThl OCBOEHUS NpeaMeTa «XHMUS» OTpaxkaroT
c(OpPMHUPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W MPAKTUYECKON JESATEIHHOCTU
oOyyJarommxcsi B Mpolecce peain3anur o0pa3oBaTEIbLHON JEATEIBHOCTH, B TOM
YUCJIC B YACTHU:

1) rpakaIaHCKOT0 BOCIIMTAHUS

OCO3HAHUS 00YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBbHBIX HOpPMax M TNpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHHUU
y4€OHBIX MPOEKTOB, PEHICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHEHUU
XUMHUUYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHMMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUEOHON ACSITEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

LEHHOCTHOTO OTHOLICHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHHUSI K TIPOIIECCY TBOPYECTBA B 00JIACTHM TEOPUU M MPAKTUYECKOTO
MPUJIOKEHUST XHWMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPe3yjbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;



WHTEpECAa M I03HABAaTEJIbHBIX MOTMBOB B IOJYYEHUUM M MOCIEAYIOIIEM
aHanm3e MHQOPMAIMH O MEePEAOBBIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIHTAHMSI:

HPaBCTBEHHOI'O CO3HAHUS, 3STHYECKOI0 IOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMHUUYECKUMHU SIBICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOMX TOBAPHILIEH C
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCIECACTBUI
MOCTYIIKOB;

4) popMHUPOBAHUSI KYJbTYPbI 310POBbSI:

NOHMMAaHUsI LEHHOCTEH 3I0pOBOr0 U 0Oe30macHoro oOpas3a >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpallleHus C BELIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM AEATEIBHOCTH;

NOHMMAaHHSA LEHHOCTU TPaBWJI HMHAMBUIYAJBHOTO M  KOJUIEKTUBHOI'O
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHUS TOCIEACTBUNA M HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOIECHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCTIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIEA0BATENIbCKOM
NEeSATEeIbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JPYrux BHUIAX
NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTUE€ B PEHIEHUM MPaKTUYECKUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECCUuil pa3IudyHOro poja, B TOM
Yuclie HA OCHOBE MPUMEHEHHMSI MPEAMETHBIX 3HAHUN 110 XUMUH;

YBOXEHUS K TPYIy, JIIOAAM TpyJAa U pe3yjbTaTaM TPYIOBOM AESTENbHOCTHU;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHIUBUIYaJbHOW TpPaeKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) IK0JIOrM4eCKOr0 BOCIIUTAHUSI:

HKOJIOTUYECKU LEIeCO00Pa3HOT0 OTHOLIEHUS K MPHUPOAE KaK HCTOUYHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHUMAaHUsl T00ATBHOTO XapakTepa SKOJOTUYECKUX MPOOJeM, BIUSHUSA
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEeJibl;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN OKPYkKAIOUIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIEHHUS, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUUECKOM HaIpaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCSI UMH B TO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MPaKTUKE, CIOCOOHOCTH M yMEHUSI AaKTUBHO NPOTHUBOCTOSTH HJIEOJOTUHU
xemodobuu;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHSA
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeuUKA XUMUU KaK HayKd, OCO3HaHUs €€ poju B
GbopMHpPOBaHUN PALMOHATBLHOTO HAYYHOT'O MBIIIJICHUS, CO3[aHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyXKaloleM MHUpPE KaK O €IMHCTBE MPUPOJLI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUM MpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHMHH JUIsI  COBPEMEHHOMU
UMBWIN3ALMA: B €€ TIyMaHUCTHYECKON HANpPABICHHOCTH W BAXXHOHM pOJH B
CO37aHMM HOBOM 0a3bl MaTEpUATILHOM KyJNbTYPhl, B PEHICHUH TI00aTbHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHSI YEJIIOBEUECTBA — CHIPHEBOM, IHEPTrETHUECKOM,
MUIIEBOM M DKOJIOTUYECKOM 0€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00€CTIeYCHUN
YCJIOBUM YCHEIIHOTO TPY/ia U AKOJIOTHYECKH KOMMDOPTHOM KU3HU KAXKIOTO UjeHa
o0I11IeCcTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TMOHHMAaHHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHAJIu3a U OOBSICHEHUS SIBIICHUM OKPYXKAIOIIEro Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHH, YMEHHUSI JIeJIaTh 000OCHOBAHHbBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W MMEIOIIUXCS JIaHHBIX C IEJbI0 TOJYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS JUIs
peleHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUI0, UCCIIEIOBATENIbCKOM eI TeIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW IO XWUMHU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNuyHbIX chepax npodeccruoHaaIbHOM
JIEATEIIbHOCTH.



METAINIPEJMETHBIE PE3YJIBTATbHI

MeTtanpenMeTHble pe3yIbTaThl OCBOCHHSI MTPOTPAMMBbl IO XMMHUHM Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUuMble Uil (GOPMHMpPOBAHHUS  MHPOBO33PEHHSI  OOydYarOMIMXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHbIE MOHATHS, OTPaKaroIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa € CHCNU(PUKY METOIOB TO3HAHUA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, YHEPTHUsl, SBJICHUE,
mpoliecc, CUCTeMa, HaAyYHbIM (akT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleoBaHue, HAOIIOIeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAIbHbIC yueOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYIIATUBHEIC), 00€eCcIeunBaoIIe dbopmMupoBanue (YHKITHOHATBHON
IPaMOTHOCTH M COITUAIbHON KOMITETCHITUU 00yJarOuXCs;
CIIOCOOHOCTH 00yJaroInuxcs HWCIOJIb30BATH OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBbIC y4cOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISSTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YueOHbIe 1eliCTBHSA

1) 6a30BbIe JOrHYECKHE TeiicTBHUA:

CaMOCTOSITENNFHO ~ (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEeNATh LEIN JACSITENbHOCTH, 3a/laBasg MapaMeTpbl W KPUTEPUH UX
JIOCTHKEHHSI, COOTHOCHTD PE3YJIbTATHI JEATEILHOCTH C TTOCTABICHHBIMU IEIISIMH,

UCTIONIb30BaTh TPU OCBOCHWM 3HAHUUA TPHUEMBI JIOTHYECKOTO MBIIUICHUS:
BBIICTISITh XapaKTepHbIC TMPU3HAKK TOHITHA M yCTaHABIWBAaTh MX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS sl OOBSCHEHUS OTAEIbHBIX (PAKTOB U
SIBIICHU;

BBIOWpaTh OCHOBaHHWS M KPUTEPUH IS  KJIACCH(PHUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHaBIMBAaTh IPUYUHHO-CIEACTBEHHbIE CBSA3M MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCYXACHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTHM), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B paccMaTpHUBaEMBbIX
SIBIICHUSX, (DOPMYITMPOBATH BHIBOBI M 3aKIIOUCHHS,

OPUMEHATH B IMPOLIECCE MO3HAHUS HCIOIb3yeMble B XUMHHU CHMBOJUYECKHE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BBIBATH MOIETbHBIE MPEICTABICHUS — XUMHUUECKUN
3HaK (CHMBOJI) D3JE€MEHTa, XuUMHUYeckas (opmyna, ypaBHEHHE XUMHUYECKOH



peakiuu — MpH PElICHWH YYeOHBIX IMO3HABATEIbHBIX U MPAKTUYECKUX 3ajad,
NPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BEUIECTB U XMMHUECKUX PEaKIIUM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHUS:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHUX
peaxKuuii;

dbopMynIupoBaTh LIETH U 337a4d UCCIIEI0OBaHUS, HCIIOIb30BATh MIOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
HO3HaHUSI U OCHOBBI JUIsl (POPMHUPOBAHUS TMIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUM;

BJA/IETh HaBBIKAMM CaMOCTOSITEJIBHOTO IUJIAHUPOBAHUS M IPOBEICHMS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOATh 32 XOJ0M
Ipolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIHpOBATH
0000LIEHNS Y BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OMNbBIT YYEHHUYECKOW HCCIEAOBATENbCKOM M MPOEKTHOU
NEeATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIECHUs MPAaKTHYECKUX 3a7ad, MPUMEHEHHUIO pPa3JIHYHbIX
METOJIOB ITO3HAHMSI.

3) padora ¢ undopmanmeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX MCTOYHHMKAX HH(popMauuu (Hay4dHO-
NOMyJsipHasl JIUTepaTrypa XUMHUYECKOIO COJEp)KaHMs, CIpaBOYHbIE I0COOMS,
pecypcbl HTEpHETa), aHanmM3UpOBaTh MHPOPMALIUIO Pa3IUYHBIX BUIOB U (opm
IIPEICTaBIICHNUS, KPUTHYECKH OLICHMBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEYUBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH Pa3IMYHbIE METOJbI MPU MOUCKE U
orOope wuHpoOpMalMK, HEOOXOAMMOW i BBINOJHEHUS Y4YEOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HMCHOJb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHIA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeACTBa IMpu padbore ¢
XUMHUYECKOM HMH(pOpMaIueil: NpUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, aO00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CHUMBOJIHNYCCKUC CPEACTBA HATTIATHOCTH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHUS:



3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TEMBbI B X0JI€ IUAJIOTa U/WIN
JUCKYCCHUH, BBICKA3bIBATh UieH, (OPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYIIATh C IIPE3EHTALMEN pe3yJbTaTOB I103HABATEIBHOW JEATEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSITEIIBHO MM COBMECTHO CO CBEPCTHUKAMM IPH BBIITOIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKONW pabOThl MO HCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peau3alii Y4eOHOTO MPOeKTa, U (POPMYITUPOBATH BHIBOIBI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCIEIOBAHUN IyTEM COrJacOBaHUS MO3UIUHN B
X07ie 00Cyk/1eHHUs 1 OOMEHA MHEHUSIMH.

PeryasiTuBHbIe YHUBEPCAJIbHbIC y4eOHbIE 1eliCTBHUSA:

CaMOCTOATEIIbHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, OIpeneisas €€ Lenud M 3aJadyd, KOHTPOJIMPOBaTb U IO MeEpe
HEOOXOIMMOCTA KOPPEKTUPOBATH MpEAjaraéMblid ajiroputM ACHCTBUH NpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEJNOBATEIbCKUX 3aj7ady, BbIOMpaTh Haubolee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IIOJYyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIECTBIISITh CaMOKOHTPOJb JICSITEILHOCTH Ha OCHOBE caMoOaHalu3a H
CaMOOIICHKH.

IHNPEJMETHBIE PE3YJIbTATHI

[IpenmeTHBIC pe3yabTaThl OCBOSHUS MPOTPAMMBI 10 XUMHH Ha YTITyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOIero oOpa3oBaHUs BKIIOYAOT CHENU(PUICCKHE
JUIs y9eOHOTo TIpeaAMeTa « XMMHUs HaydHbIe 3HAHWS, YMECHHS U CITIOCOOBI IeHCTBUM
10 OCBOCHHIO, MHTEPIIPETALIMK U MPEOOpa30BAHUIO 3HAHUH, BUIBI JIEITCIHBHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHWHA B PAa3IMYHBIX yUeOHBIX
CUTYaIlHsIX, a TAKXKE B pPeabHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX ¢ XUMHUEH. B
nporpaMMe 110 XUMHHM TIPEAMETHBIC Pe3yJbTaThl MPEJICTABICHBI 110 T0JaM
H3YUYCHUSI.

10 KUIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPaXaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ M 3HAYEHUU OPraHUYECKOU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK W €€ poJii B 0OECIEYEHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUU MPOOJIEM SKOJIOTUYECKON, SJHEPTETUIECKON U



MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEAMIIMHBI, CO3JJaHUM HOBBIX MaTE€pPHAJIOB,
HOBBIX HMCTOYHHUKOB DHEPIuH, B oOecrieueHnn pPaMOHAIIBHOTO
IPUPOJIOTNIOIB30BaHUS, B (POPMUPOBAHMH MHUPOBO33PEHUS U OOIIEH KyJIbTYpHI
YeJ0OBEKa, a TakKKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CUCTEMOM  XMMHUYECKMX  3HAaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U AIIEKTPOHHAs
obonouka aroma, s-, P-, O-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIAEHHOE
COCTOSIHMSI aTOMa, THOpuAM3alMsl aTOMHBIX OpOWTanei, HOH, MOJIEKyIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIM OOBEM, YTIIEPOIHBII CKEJET, (DYHKIIMOHAIbHAS
Ipynna, pagukaig, CTPYKTypHble (opMyibsl (pa3BEpPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIC), M30MEpPHUSl CTPYKTypHas M NPOCTPAHCTBEHHas (reoMeTpHuecKas,
ONTUYECKasi), W30MEphbl, TOMOJOIMYECKUN PsA, TOMOJOIH, YIJIEBOAOPOIBL,
KHCIIOPOJ- M a30TCOJIEpKAIINEe OPraHMYECKUE COEIMHEHHS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS; TEOPHUH, 3aKOHBI
(nepuonmueckuii 3akoH /. W. MenneneeBa, Teopusi CTPOEHHS OpPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BELIECTB, 3aKOH COXPaHEHHUS
U T[pEBpalICHUs] DSHEPrUM IMpPU XUMHUYECKHX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XUMHUU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAUIUE B OCHOBE
NOHUMAaHUs IPUYMHHOCTHA U CUCTEMHOCTH XMMHUYECKHUX SIBICHUI; TIPEICTABICHUS
O MEXaHU3MaX XHMHUYECKUX pEaKUUH, TEPMOAMHAMUYECKUX W KHHETHUYECKHX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aHMHOM BJIMSHUN aTOMOB W I'PYIII aTOMOB
B MOJIEKYyJIax (MHAYKTHBHBIM U Me30MepHbIN 3¢ ekTsl, opueHTanTsl | u Il pona);
(aKTOJOrMYECKUE CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJYYEHWU U O€30MaCHOM
UCIIOJIb30BaHUU BaXHEHMIIMX OPraHUYECKUX BEIIECTB B OBITY U MPaKTUUYECKOU
NESATEIbBHOCTH ~ YeJIOBEKa, OOMMX  HAay4YHBIX  MPUHIMUIAX  XUMHUYECKOTO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpepabOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBISBIATH XapaKTepHble MPU3HAKU MOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHS MpHU
ONMCAHWH COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(hOpMHUPOBAHHOCTH YMEHUM:

UCITI0JIb30BAaTh XUMUYECKYI0 CUMBOJIMKY JJII COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUuYeCcKuX
BELIECTB;

COCTABJISITh YPABHEHUSI XMMHYECKUX PEAKIMI U PacCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUMHA  MOCPEICTBOM  COCTaBJIEHUS
AJIIEKTPOHHOIO OallaHca ATUX peaklui, peakiuil HOHHOro OOMeHa IyTéM
COCTABJICHHSI X MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHUN;



M3TOTaBJIMBATh MOJIEIU MOJIEKYJI OPraHUYECKUX BEIIECTB JJISl MILTFOCTPAllUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTAHABIMBATH MPUHAJIC)KHOCTh N3YYCHHBIX
OpPraHUYECKUX BEIIECTB IO HUX COCTAaBY U CTPOCHUIO K ONPEICIEHHOMY
KJIAcCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHHUS IO CHCTEMaTHYECKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIbHBIE Ha3BaHUS JJI OTIEIbHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIIECTB (3TUJICH, allETUJICH, TOJIYOJI, TJIUIICPHH,
ATWICHTJNKOIb, (eHON, (GOpMaNbICTHI, aleTalbICTHI, aleTOH, MypaBbHUHAs
KHCJIOTA, YKCYCHAsI KACIIOTA, CTEAPUHOBASL, OJIEMHOBAS, MTAJIBMUTUHOBASI KUCIIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWIMH, TUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPEACNATh BHUJ XUMHUYECKOW CBSI3HM B
OpTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsT W MOHHAasl CBs3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

chOpPMHUPOBAHHOCTh yMEHUSI TPUMEHATH TMIOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa st 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHUN  XapakTepu3oBaTb  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOMCTBA THUIHMYHBIX MPEJACTaBUTENCH pa3IMYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKAaHOB, IIUKJIOAJKAHOB, AJIKEHOB, aJIKa/IUCHOB,
aJKUHOB, apOMAaTUYECKUX YIJIEBOJAOPOAOB, CIHUPTOB, ajbJerUi0B, KETOHOB,
KapOOHOBBIX KHUCJIOT, MIPOCTBIX U CJIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCTUHECHUN U
aMUHOB, AMHHOKHUCJIOT, OEJIKOB, yTJEBOJOB (MOHO-, M- M TOJUCAXapUJIOB),
WUIIOCTPUPOBAaTh ~ TE€HETUYECKYID  CBSA3b  MEXAY HHUMH  YPaBHEHUSIMU
COOTBETCTBYIOIIMX XWMHYECKUX PEaKIHil C MCHOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHUSI TMOJTBEPXKJAaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPTraHUYECKUX COSTUHEHUN OT
KpPaTHOCTH M THIA KOBAJCHTHOM CBS3U (G- U T-CBSI31), B3AMMHOTO BJIMSHUS aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
Colpbsd (He(Thb, NPUPOAHBIM Ta3, yroib), CHOCOOBI €ro nepepadoTKU U
MPaKTUYECKOE TPUMEHEHHE TIPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOW 3HAHMK O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUSI — HAOIIOACHUM, U3MEPEHUH, MOJCIUPOBAHUH, IKCTICPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMUPOBAHHOCTH yMEHUS MIPUMEHSITh OCHOBHBIC oneparu
MBICTTUTEILHON JEATEIbHOCTH — aHaJlu3 M CHHTE3, CpaBHEHHE, 0000IIeHuE,



CUCTEMAaTHU3AIUI0, BBIABICHUE MPUUYMHHO-CIIEICTBEHHBIX CBSI3€H — JJISl U3YUYEHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISITH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0osee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MATE€pUAIbHOTO EAMHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS MO OPraHUYECKOW XUMUU JJisi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

cOPMHPOBAHHOCTh, YMEHUH: TPOBOJAUTH PACUETHI MO0 XUMHUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIMOJIb30BAaHUEM (DU3UUYECKUX
BENMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUID XHUMHUYECKOU
dbopMysIBl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSAM XUMHUYECKHUX DJIEMEHTOB,
MPOJYKTaM CrOpaHMUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJOTMYECKOM  Oe30MacHOCTH  TOCJEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATEIbHOCTU YEJIOBEKAa, CBSI3aHHOW C MepepabOTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYECHHbIE 3HAHUS JJISl IPUHSITUS TPAMOTHBIX PEIICHUMN
npo0JieM B CUTYaIlUsX, CBI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUN DSKCIEPUMEHT (TIOJIydeHHE W H3YyYEHHUE CBOMCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PEAKLIMUU VYIIIEBOJOPOJOB pPA3JIMYHBIX KJIACCOB U
KHUCJIOPOJCOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAHUIO OPTraHMYECKUX BEILECTB) C COOJIIOJCHUEM MpPaBUII
O6e3omacHoro oOpamieHus ¢ BEHIeCTBAMHU M JIA0OPATOPHBIM OO0OPYIOBAHHUEM,
dbopMyIMpoBaTh IEb HUCCJEJAOBAHMS, NPEACTABIATh B pa3IuyHON (dopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

cOOJII01aTh MPaBUJIa IKOJOTMYECKHU 11eJ1eCO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOW JEATEIBHOCTH B IEJISX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYKAroLIEh
MIPUPOTHOM CPEbl U JOCTHKEHUS €€ YCTOMUYNBOTO PAa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMUMAs cMbIcI nokasarens [1JIK;

aHAJM3UPOBATh 11EJE€CO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH II€JICHANIPABICHHBIN TMOUCK
XUMUYECKON MH(MOPMAITUU B PA3IMYHBIX UCTOYHUKAX (HayyHas ¥ y4eOHO-HaydHas
JUTEpaTypa, CpecTBa MaccoBoM MHpopManuu, MIHTEepHET U pyrue), KpUTUYECKH
aHaJIM3UPOBaTh XUMUUYECKYI0 MHGOPMAIIMIO, TIepepadaThiBaTh €€ U HCIO0JIb30BaTh
B COOTBETCTBUU C MIOCTABIIEHHON y4eOHOM 3a/1aueH.



11 KIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIass M HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(OpPMHPOBAHHOCTh TMPEJICTABICHUI: O MAaTEepUaJIbHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUWA NIPHUPOJbI, O MECT€ W 3HAYEHUU
XUMHUH B CHUCTEME E€CTECTBEHHBIX HayK U €€ poJii B 0OECIEYEHUU YCTONYUBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM DSKOJOTUYECKOW, SHEPreTHUYECKOW W THINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEPHAIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUHU PaAlMOHAIBHOTO MPHUPOIONOIL30BAHUS, B
bopMHpOBaHUM MHUPOBO33PEHUSI W OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M TPHUPOTHON

cpene;
BJIQJICHNEC  CHCTEMOH  XWMHUYECKMX  3HAaHWH, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONIUE TIOHSATHS — XHMHYECKHW OJJIEMEHT, aToM, SApO aroma,

U30TOIIBI, JICKTPOHHASE 000JI0UKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpHau3aius aTOMHBIX OpOWTajneil, HOH,
MOJIEKYJa, BAJIEHTHOCTH, JJIEKTPOOTPULATEIBHOCTh, CTEINEHb  OKHCIICHMS,
XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMUecKasi, BOJOpPOHAs),
KpUCTAJUTMYECKAasl PEIIETKA, XHUMHUYECKas peakUus, PpacTBOp, OJIEKTPOJIUTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTHYECKAs IUCCOLMALMSA, CTENEHb JUCCOLMWALINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIHUTENb, BOCCTAHOBUTEINb, TEIUIOBOM d(PdeKT
XUMHUYECKON PEaKIMH, CKOPOCTh XMMUYECKON PEaKINH, XUMUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHUS AIIEKTPOJUTHUECKON AMCCOLUAINM, MEPUOIUUYECKHIM
3akoH JI.1. MennaeneeBa, 3aKOH COXpaHEHUsI MacChl BEILIECTB, 3aKOH COXPAaHEHHUS U
MPEBPAILCHHS] SHEPTUHM NIPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILECTB, 3aKOH JACHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJMYECKHI S3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE IOHHWMAHMS
NPUYMHHOCTA U CHCTEMHOCTH  XHMHYECKHUX  SIBJICHUH;  COBPEMEHHBIC
MIPEACTABICHUS] O CTPOCHHWHM BEUIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJISIDHOM M
HAJMOJIEKYJSIPHOM  YpPOBHSX; TIPEICTABICHUS O MEXaHU3MaX XHUMHUYECKHUX
peakuuii, TEpPMOAMHAMUYECKUX W  KHHETUYECKMX  3aKOHOMEPHOCTSAX  HX
MPOTEKAHMS, O XMMUYECKOM PABHOBECUH, PACTBOPAX M JIHUCIEPCHBIX CUCTEMAX;
(dakToNIOrHYeCKUe CBEICHHUS O CBOMCTBAaX, COCTaBe, MOJTYYEHHMH U O€30IacHOM
UCIIOJIb30BAaHUU BAXHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAy4YHBIX  MPUHIOUIAX  XHMHUYECKOIO
IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH: BBISBISATH XapaKTEpPHbIE MPU3HAKU MOHITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOUIME MOHATHUS MPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(OPMUPOBAHHOCTh YMEHHUSI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY MJIs
cocTtaBieHUs: (GOpMyl BEHIECTB W  ypaBHEHUH XMMHYECKHUX  PEaKIIHA,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIEIbHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJI XUMHUYECKON CBSI3U (KOBAJICHTHAs,
VWOHHAs, METAJUIMYECKas, BOJOPOAHAs), THUI KPHUCTAUIMYECKON  PpEmETKA
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOWMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M U THUNA KPUCTAUIMYECKOM PpEIIETKH, OOMEHHBI U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOMN CBSI3U;

cOpMUPOBAHHOCTh ~ YMEHHH:  KiIaccu(uuUpoBaTh:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTABY, XMMUYECKUE PEAKLIUH 10 PA3TMYHBIM IPU3HAKaM (YUCTY
U COCTaBy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakluuu, U3MEHEHUIO
CTENIEHE! OKHCIEHUS 3JIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTajau3aTtopa U
JPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHH I KilacCUupUKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMHPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI IEPUOJUYECKOTO 3akoHa J1.
N. MenneneeBa U AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUY;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB NEPBOrO—YETBEPTOrO NEPUOIOB
ITepuomnueckont  cuctemsl  JI.MI.  MenneneeBa,  UCHOJIB3Ys  TTOHSTHUS
«IHEPTeTHYCCKHE YPOBHH», «IHEPreTHUECKHE TOAYPOBHM», «S-, P-, O-aTOMHBIC
opouUTanm», «OCHOBHOE M BO30YKIEHHOE JHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHYECKHX 3JIEMEHTOB M MX
coenuHeHnrd 1o nepuogaMm u rpynmnaMm llepumommueckont cucremsr [l U
MeHnneneeBa, Bal€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX DJIEKTPOHHBIX 000JIOYEK;

chOpMHPOBAHHOCTh, YMEHHI: XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJACCOB,  IMOJATBEPKIATH
CYILIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWMYECKMMH BEIIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTh ~YMEHHUS PAaCKpbIBaTh CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN IMOCPEICTBOM COCTABICHUS AJIEKTPOHHOIrO OanaHca
ATUX pEeaKIUi; peakiuii MOHHOTO OOMEHa MyTEM COCTAaBJICHHUS HUX TOJHBIX U
COKpALIEHHBIX  MOHHBIX  YpPaBHEHMM;  peakluyd  TUAPOJIM3a;  PEaKLUM
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATFOMHUHUS);



C(OPMUPOBAHHOCTh YMEHHUS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKaHUS
XUMHUYECKUX PEAKIHI C y4ETOM HMX HHEPreTUUYECKHUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHHUSI CKOPOCTM XHMMMUYECKOM PEaKIUM B 3aBUCHUMOCTH OT pPa3jIMYHbIX
(akTOpOB, a TAKKE XapaKTep CMEIIECHUS XUMUYECKOTO PAaBHOBECHS 110]1 BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh XHUMUYECKHUE PEAKIUH,
JeXallue B OCHOBE NPOMBIIUIEHHOIO MOJYYEHHS] CEPHOM KHUCIIOThI, aMMHaKa,
oOIIMe HayyHble MPUHIMIBI XUMUYECKUX IPOU3BOJICTB; LEIECO00pPa3HOCTh
IPUMEHEHUSI HEOPraHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOUYKHU
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O METOJaX HAyYHOTO
NO3HAHUA SIBJICHUI NpPHUPOABI — HAOIIOACHUE, H3MEPEHUE, MOJEIUPOBAHHUE,
HKCIIEPUMEHT (peajbHbIM 1 MBICJICHHBIHN ), UCIIOJIb3YyEMbIX B €CTECTBEHHbBIX HAYyKaX,
YMEHHMsI IPUMEHATDH 3TU 3HAHUS IIPU SKCIEPUMEHTAIbHOM HCCIIEI0BAaHUH BELIECTB
U 11 OOBACHEHHS XUMHUYECKUX SIBICHHM, HMEIOIMIMX MECTO B MPHUPOJE,
IPaKTUYECKOM JAESITEIIbHOCTH YeJIOBEKA U B IOBCEIHEBHOM KU3HH;

C()OPMUPOBAHHOCTh YMEHHUSI BBISBJISATH B3aUMOCBSI3b XMMUYECKUX 3HAHUHU C
MNOHATUSMU M TPEJICTABICHUSAMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1€€ 0OCO3HAHHOIO MOHUMAHUS MaTePUAIbHOTO €IMHCTBA MHUPA;

C()OPMUPOBAHHOCTb YMEHHUSI TPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
HNOHATUN «MaccoBasi J0JIs BEIIECTBA B PAacTBOPE» M «MOJISIpHAs KOHLICHTpALUs;
Macchl BEUIECTBA WM 00BEMA rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEAKLMM BEUIECTB; TEIIOBOTO 3(dekTa
peaklny; 3HAYECHHsI BOJOPOJHOIO IOKA3aTeNsl PACTBOPOB KHUCIOT M IIEIOYEHR C
W3BECTHOM CTEMEHBI0 JAUCCOIMAINK; MacCchl (00bEMa, KOJMYECTBA BEIIECTBA)
IPOJAYKTa PEAKLUH, €CIIA OJHO U3 MCXOJHBIX BEIIECTB JAHO B BUJE PacTBOpa C
OMpeIeIEHHON MAacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B U30BITKE
(MMeeT TpUMECH); AOJU BBIXOJA MPOAYKTAa pEaKIUU; OOBEMHBIX OTHOLIEHUH
rasos;

C(OPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOAUTH
XUMUYECKUA  DKCIEPUMEHT  (MPOBEAEHUE  pEeaKIMil  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPraHUYECKUX BEUIECTB, ONPEACIICHHUE
Cpellbl PpacTBOPOB BEIIECTB C TOMOIIbIO HWHIMKATOPOB, H3YUYEHUE BIUSHUSA
pa3auuHbIX  (AKTOPOB Ha  CKOPOCTh XUMHYECKOW  pEaklud, peUIeHHe
OKCIIEPUMEHTAJIBHBIX 3a7ad 1o TeMaM «Mertamibey u  «Hemeramne»y) c
COOJIIOJIEHUEM TpaBUil 6€30MacHOro oOpalieHusl ¢ BEIECTBAMU U JIa0OpaTOPHBIM
obopynoBanueM, ¢GOpMyJIUpOBaTh 1I€Jb  HMCCJIEAOBAHUSA, TNPEACTaBISATh B
pa3iauyHOi (opMe pe3yapTaThl SKCIEPUMEHTA, aHAJTU3UPOBATH U OLEHUBATH UX
JIOCTOBEPHOCTH;



chOpMUPOBAHHOCTHh YMEHUHN: COOJTFOIATH MPABHJIA TTOJIH30BAHUS XUMUYECKOU
mocysIol u jabopaTopHbIM 00OpyJdOBaHWEM, OOpaIleHUsT C BEIIECTBAMHU B
COOTBETCTBHUHM C HWHCTPYKIUSMU IO BBITOJHEHHUIO JIA0OPATOPHBIX XHUMHUYECKHX
OTBITOB, JKOJIOTMYECKH I€JIECO00pa3HOr0 TOBEACHUS B OBITY W TPYAOBOU
JESITENbHOCTH B LEISAX COXPAHEHHSI CBOETO 3/I0POBbS, OKPYXKAOUIEH MPUPOTHOU
Cpeapl W JOCTIKEHUA €€ YCTOMYHMBOTO pAa3BUTHUSA, OCO3HABaTh OIMACHOCTH
TOKCHUYECKOTO JIEUCTBUS HA >KUBBIE OPraHU3MBI ONPEIACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [1JIK;

c(hOPMHPOBAHHOCTh YMEHHUW: OCYIIECTBJIATH II€JICHANIPABICHHBIM MOUCK
XUMUYECKON MHGOPMAIINK B PA3TUYHBIX UCTOYHHUKAX (Hay4dHasi U y4eOHO-Hay4Has
JUTEepaTypa, CpelcTBa MaccoBoi nHpopMaiuu, UHTEepHET U Apyrue), KpUTHIECKH
aHAM3UPOBATh XMMHUYECKYI0 WH(pOpMaIuio, mepepabaTeiBaTh €€ W UCIOIH30BATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHnoBaHMe pa3iesioB U TeM (uudposbie)
Kourpoabubie | IlpakTnyeckue
n/n NPOrpaMMbIl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. TeopeTuyeckue OCHOBbI OPraHUYeCKO XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTp OiHI/I?[ op TaHUYECKUX COE HHeHHfII) A.M 8 bubmmorexa [IOK
' P P A o https://m.edso0.ru/d69df650
byrneposa
Wroro mo pazneny 8
Pasnen 2.YrueBoaopoasl
21 [IpenenbHbIE YIIIEBOAOPObI — AJIKAHBI, 5 bubmuoreka [LIOK
' LIAKJIOAJIKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHble yriieBoIOpOIbl: alKEHBI, 14 1 bubmmoreka [IOK
' AJIKaUEHb], aJTKHHBI https://m.edsoo.ru/d69df650
bu6nmmorexka [IOK
2. A
3 POMATHYECKHE YIJICBOZIOPOABI (aPCHBI) 8 https://m.edso0.ru/d69df650
24 [IpupoaHbIe UCTOYHUKH YTIEBOJAOPOIOB U UX 4 bubmuorexa [LIOK
' nepepadoTka https://m.edso0.ru/d69df650
bu6nunoreka [IOK
2.5 r 4 1
AOTCHIPOMSBOIILIE YITICBOOPOAOD https://m.edsoo.ru/d69df650
Hroro no pazneny 35
Paznen 3. Kuciiopoacoaepxamme opranudeckue coeJuHeHUs!
3.1 Cnuptsl. denon 11 1 bubmuoteka [LIOK
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KapOonunbHbie cOeTMHEHUS: aJIbACTUIBI U

bubnnorexa [JOK
3.2 keToHbl. KapOoHOBBIE KUCTOTHI. CIIOXKHBIC 21 httos://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bu6mmoreka [IOK
33 Y TIeBO/p! d https://m.edsoo.ru/d69df650
Hroro mo pazneny 41
Pa3znen 4.A30Tcoaeprkaniue OpraHudecKue coeJHHEeHus1
bubnnorexa [JOK
41 A LA .b 12
MHHBL AMIHOKHCITOTBL bEKH https://m.edsoo.ru/d69df650
Uroro no pazneny 12
Paszaen S.BbicokoMosieKyIsipHbIE COCAUHECHUS
51 BrIcokOMOIEKYISIpHEBIE COETUMHEHUS 6 bubmorexa LHOK
' yip a https://m.edsoo.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KosunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne o/ Kontpoabnbie | Ipakruueckne = (HdppoBbIe)
NMPOrpamMmMbl Bcero
paboThI padoThI oOpa3zoBaTe/ibHbIE
pecypchl
Pa3nen 1. Teoperuueckue 0CHOBbI XUMHU
Ctpoenune aToma. [leproguyeckuii 3aKoH
P proA bubmnoreka LIOK
1.1 u llepuonndeckast cucteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crpoenue BemectBa. MHOroobpasue 11 1 bubnuotexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
13 X 19 1 3
HMIACCIIE peditiig https://m.edsoo.ru/2dd57f24
Wroro mo paznery 39
Pazgen 2. Heopranuyeckasi XumMus
bu6mmorexa [IOK
2.1 H 1 1
eMETALIET 3 3 https://m.edsoo.ru/2dd57f24
bu6mmorexa [IOK
2.2 M 23 1 2
CTaIbl https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Paznen 3. XuMus u ;KM3Hb
31 Merto/1bl MO3HAHUS B XUMHUHU. XUMHUS U 9 1 bubmuorexa [JOK
' KH3Hb https://m.edso0.ru/2dd57f24
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 8
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJLHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

IIpoBepsiemble TPeGOBaHNS K IPeIMETHBIM Pe3y/1bTATaAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XUMHYCCKUX 3HaHI/II71, KOTOpas BKIKOYACT:

OCHOBOIIOJIATalOIME MOHATUS (XUMUYECKUM 3JIEMEHT, aToOM, HU30TOIIbI,
SIIEKTPOHHAsI 000JI0YKa aToMa, S-, p-, 0-3IIEKTPOHHBIE OPOUTAIIN aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHUE aroMa, MHOH, MOJIEKyJa,
BAJIEHTHOCTb,  3JIGKTPOOTPHUILIATEIBHOCTh,  CTENEHb  OKUCJICHU,
XUMHUYECKasl CBsI3b (O- U T-CBSI3b, KpaTHBIE CBS3U), TMOpUIU3ALUSA
aTOMHBIX oOpOuTanel, KpUCTasIM4yeckas peméTka, MoJjb, MOJSpHas
Macca, MOJSIpHBIH 00BEM, MOJSpHAs KOHLEHTPALUs, PacTBOPbI
(MCTHHHBIE, NUCIEPCHBIE CUCTEMBI), KPUCTAJUIOTUIPATHI, YIJIEPOHBIN
cKeneT, (yHKIUOHAJbHAs Tpylna, paauKall, HU30MEpbl, CTPYKTYpHas
dopmyna,  u3zomepus  (CTpyKTypHas, reomeTrpudeckas  (umc-,
TPAHCU30MEpHsI), TOMOJIOTMUYECKUN psiji, TOMOJIOTH, YIJIEBOJOPOJIBI,
KHCJIOPOA- M a30TCOJEpXKAIUE COCAUHEHUs, OMOJIOIMYECKH aKTHUBHbBIC
BellecTBa (yriaeBo/ibl, )KUPbI, OEIKN), MOHOMEp, IOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJMHEHUS, KPEKUHT, pUGOPMUHT, THITHI
XMMUYECKUX peakiuil (OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE, 3K30- U
SHIOTEPMUYECKUE, PEAaKIIUM MOHHOIO OOMEHa, TOMO- U T'€TE€pPOreHHBIE,
oOpaTuMble 1 HEOOpaTUMBIE), PACTBOP, JIEKTPOIUTHI, HEIJIEKTPOIUTHI,
IIEKTPOJINTUYECKAsT AUCCOLUALMS, CTENIEHb AUCCOLMALMN, OKACIUTED,
BOCCTAHOBUTENb, JJIEKTPOJIN3, CKOPOCTh XHMHUYECKOM  pEaKIUH,

XHUMHUYCCKOC paBHOBeCI/Ie)

TEOpPUHU W 3aKOHBI (TEOpPUS XUMHYECKOTO CTPOCHHS OpPraHMYeCKHUX
BemiectB A.M. bytiepoBa, Teopus 3JIEKTPOIUTUUYECKON TUCCOLUALNH,
[Tepuonnueckuit 3axon J[.M. MeHneneeBa, 3aKk0H COXpaHEHHUs MaccChl),
SaKOHOMepHOCTI/I, CI/IMBOJ'II/I‘—ICCKI/Iﬁ SA3BIK XHWUMHH, MI/IpOB033peH‘—IeCKI/Ie
3HaHMS, JIEKAIIUE B OCHOBE NMOHUMAHUS MPUYMHHOCTU U CUCTEMHOCTH
XUMUYECKUX SIBIEHUH, COBPEMEHHbIE MPEJCTABICHUS O CTPOCHUU

BCIICCTBA HAa aTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIIIPHOM YPOBHAX

Kon
NpoBepPsSIeMOro
TpeOOBaHUsA

1
11
1.2
13

MpeaACTaBICHUA 0 MCEXaHHU3Max XUMHNUYCCKUX peaKIII/II\/’I,

TEPMOJUHAMUNYCCKUX n KHHETHUYECKUX 3aKOHOMECPHOCTAX nx




IMPOTCKAHUA, O XUMHUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAX

14

(dakToNOTHUeCKUe CBEACHHS O CBOWCTBAaX, COCTaBe, IOIYYCHHH U
0€30IaCHOM  HCIIOJB30BAHMM  BAKHEHIIMX  HEOPTaHUYECKUX  H
OPraHWYECKUX BEIIECTB B OBITY M TPAKTHYCCKON NEATEIHHOCTH

YCJIOBCKA

15

oO1re HayyHble IPUHIUIIBI XUMUYECKOIO IIPOM3BOJCTBA (HA NpUMEpE
IPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJIa, NepepaboTKH

HeTH)

CdopMupoBaHHOCTH YMEHUI BBISBIISTh:

2.1

XapaKTCPHbIC IIPpHU3HAKKU Hn  B3aUMOCBA3b HN3Y4YCHHBIX HOHHTHﬁ,
IIPUMEHATE COOTBCTCTBYIOIIUME IIOHATHA IIPpHU OIKMCAaHHWHU CTPOCHUA H

CBOMCTB HCOPIraHUYCCKUX U OPraHNYCCKHUX BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

2.2

B3aMIMOCBSI3b XUMUYCCKUX 3HAHUW C MOHSATHSAMH H IMPEICTaBICHHUSIMHU
JIPYTHX MPEAMETOB Uit 00Jiee OCO3HAHHOTO MMOHUMAHUS U OOBSICHCHUS

CYIIHOCTHU MATCPUAJIBHOTO CANHCTBA MHPa

CdopMupoBaHHOCTH YMEHHSI UCTIOIH30BATh:

3.1

HaMMCHOBaHUsA XHMHYCCKUX COGI[I/IHGHI/IfI MCKAYHApOOHOIro COro3a
TeopeTqucxoﬁ n HpPIKJIElI[HOfI XUMHUU W TpPUBUAJIBHBIC HAa3BAHUA
BCIICCTB, OTHOCAINUXCA K HN3YUCHHBIM KJIaCCaM OPraHUYCCKHUX U

HCOPraHUYCCKUX COC,Z[I/IHCHI/Iﬁ

3.2

XUMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHUS (OPMYNI HEOPraHHMYECKHX
BEIIIECTB, MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIETHBIX) (OPMYJ OPraHNYECKUX BELIECTB

ChopMupoBaHHOCTh YMEHUS KJIACCU(UIIMPOBATD:

41

HCOPTaHUYCCKUEC BCIICCTBA, CAMOCTOATCIBHO BI>I6I/IpaTI> OCHOBaHUsA H

KPUTEpUH JJIs KJIaCCU(PUKALIMU N3y4aeMbIX XUMUYECKUX OOBEKTOB

4.2

OpraHn4YeCKueC BCOIECCTBA, CAMOCTOATCIBHO BI>I6I/IpaTI> OCHOBaHUsA U

KPUTEpUH JJIs KJIaCCU(PUKALIUU N3y4aeMbIX XUMUYECKUX OOBEKTOB

4.3

[0 pa3jIMYHBIM IpHU3HAKaM (YUCIIy U COCTaBY pearupyroliux BeELIECTB,
TEIUVIOBOMY J3(QQEKTy peakiu, W3MEHEHUIO CTeleHEel OKHCIEHUs

AJIEMEHTOB, 00PATUMOCTH PEAKIINH, YIaCTHIO KaTan3aTopa)

ChopMupOBaHHOCTh YMEHHUS XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSIHUM) M HOHOB
XUMHYECKHX 3JIeMeHTOB 1 — 4 nepuonos Ilepunonnueckoi cucrems JI. .
MenneneeBa 1 UX BaJIEHTHbIE BO3MOKHOCTH, UCIONIb3ysl IOHATHS S-, p-,

d-37eKTpOHHBIC OPOUTAIIH, SHEPTETHUSCKHE YPOBHU




CdopMupoBaHHOCTh YMEHUSI OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOICTB XMMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMHU COCTUHEHHH IO

IIEpUOJIaM U IpyIIam

ChopMUpPOBaHHOCT, YMEHHS COCTABISATH YPaBHEHUS XHUMHUYECKUX

peaxkuil U pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/Iﬁ IMOCPECACTBOM COCTABJICHUA

AIIEKTPOHHOTO OajlaHCca STUX PEaKIHii

7.2

YPaBHEHHs PEAKLHUM pa3IUYHBIX THUIIOB; IIOJHBIE W COKpAIEHHbIE
YpaBHEHHSI PeaKIMii HOHHOTO OOMEHA, YUUThIBAsl yCIOBHUS, IIPU KOTOPBIX

9TH p€aKu UAYT J0 KOHIA

7.3

peakiuil TUIPOJN3a, Peakluil KOMIIEKCOOOpa3oBaHMs (Ha NpuUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U ATFOMUHMS )

CdopMupoBaHHOCTH YMEHHUS TIOJITBEPKIATh:

8.1

Ha KOHKPCTHBIX MPHUMEpaAx XapaKTCp 3aBUCUMOCTU peaKHHOHHOfI
CIIOCOOHOCTH OpPraHn4€CKux COGI[I/IHCHI/Iﬁ OT KpaTHOCTHM MW THIIA
KOBaJICHTHOM CBS3H (G- u TE'CBH3I/I), B3aMMHOT'O BJIUSIHUS aTOMOB U I'PYIIIT
aTOMOB B MOJICKYJIaX, a TaAK¥XKC OT 0COOEHHOCTEH peain3aliii Pa3IMYHbIX

MCXAaHU3MOB ITPOTCKAHUA peaKI_II/Iﬁ

8.2

XapPaKTCPHLIC XHWUMHYCCKUC CBOICTBa BCHIECCTB COOTBCTCTBYHOIINMU

OKCIICPUMCHTAMM U 3alIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

ChopMupoBaHHOCTH YMEHHUSI XapaKTEPHU30BaTh COCTAaB M BaKHEHIINE
CBOMCTBA BELIECTB, IPUHANICKAIIUX K ONPENEIEHHBIM KiaccaM |
rpyImnam CoeJUHEHUH (IIPOCThIe BEIIECTBA, OKCHIbI, TUAPOKCHIBI, CONIH;
YII€BOIOPOABI, TPOCThIE 3(PUPHI, CIUPTHI, (PEHOJIBI, aNIbJETU/Ibl, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIOKHBIE 3(UPBI, KHUPBI, YIJIEBOJAbI, AMUHBI,

AMUHOKUCIIOTHI, OEJIKH)

10

ChopMHUpPOBAaHHOCT, YMEHHUS MPOBOAUTH PACUYETHI MO XUMHUYECKUM
dbopmynaM U ypaBHEHHMSIM XMMHUYECKUX PEAKIMil C HUCIOJIb30BAHHEM

(bI/ISI/I"ICCKI/IX BCJIIMYHH:

10.1

Macchl (00BEMa, KOJTUYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIU OJIHO
U3 UCXOIHBIX BEIIECTB IaHO B BUJIE PACTBOpA C OMPEIEIEHHON MacCOBOMA

JI0Jiel pacTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW MJIM 00BbEMHOM J10JIM, BBIXO/1a MPOIYKTA PEaKIUU

10.3

TETIOBOTO 3 deKTa peakui

10.4

00BEMHBIX OTHOIIIEHH ra30B

10.5

10 HAXOXJICHUIO XUMHYECKOW (POPMYIIBI BEIIECTBA




11

Brnanenue cucremoil 3HaHMI O METOJAX HAYyYHOTO MO3HAHUS SIBJICHUM
MPHUPOJBL, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX W YMEHUE IIPUMEHATH
3TU 3HAHUA HpI/I 3KCHepI/IMeHTaJIBHOM HCCICOOBAHNUN BCUICCTB U IJIA
OOBSCHCHUS XMMHYECKUX SBJICHHUH, HMEIOIIUX MECTO B MPHUPOJE,

HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA U B HOBCCI[HGBHOﬁ JKHU3HHU

12

CdopMUpoBaHHOCTh yMEHHUS TPUMEHSATH (KCIOJL30BaTh) 3HAHHS O
COCTaBE€ W CBOMCTBAaX BEIIECTB [UJISI HKCIEPUMEHTAIBLHON IPOBEPKHU
TUIOTE3 OTHOCHUTENBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XHUMHUYECKUX
peakuuii U TPOTHO3UPOBAHUS BO3MOKHOCTEM MX OCYILECTBICHHUS;
CUCTEMHbBIC XMMHUYCCKUE 3HAHUS ISl OOBSICHCHUS W TPOTHO3HPOBAHUS
SBJICHUM, WMEIOIIUX ECTECTBEHHOHAYUHYIO MPHUPOIY; VISl MPUHATHUS

IpPaMOTHBIX peLIeHUH IPoOJIeEM B CUTYalIUsAX, CBI3aHHBIX C XUMHEH

13

ChopMupOBaHHOCTh YMEHHS IUIAHUPOBATh U IMPOBOAUTH XUMHUYECKUH
IKCIIEPUMEHT (MOJy4YEeHHE M H3y4eHHE CBOMCTB HEOPraHUMYECKHX U
OpPraHMYeCKHUX BEIIECTB, KAYECTBEHHBIC PEAKIHMH YIJIEBOJOPOIOB
Pa3IMYHBIX KIACCOB M KHCIOPOJCOACPIKALNINX OPTaHUYECKUX BEIIECTB,
peuIeHHe  OKCHePHUMEHTAJIbHBIX  337a4 [0  PaclO3HaBaHHIO
HEOPraHWYeCKUX M OPraHUYECKHX BEIIECTB) C COOJIIOJCHUEM IPaBUII
Oe3omacHOrO  OOpamieHust C€  BemecTBaMH H  JabOpaTOPHBIM
obopynoBanueM; (HOpMyIHPOBATh LETU HCCIIEAOBAHUS; MPEJICTABIATH B
pa3nuuHON (opMe pe3yabTaThl JKCIIEPUMEHTa, aHAJTU3UPOBATH U

OLOCHUBATb UX NOCTOBCPHOCTDH

14

ChopMupOBaHHOCTh YMEHHUSI OCYLIECTBIATH L€JI€HANPABICHHBIA OUCK
XUMHUYECKON HH(OpMALIMY B pa3IMUHbIX HCTOYHUKAX (Hay4dHast U yueOHO-
HayyHas JUTepaTypa, CpelICTBa MaccoBOM HHpopMauu, ceTb HTepHeT n
Jpyrue), KpUTHYECKH aHAJIU3MPOBaTh XHMHYECKYI0 HH(OpMAIHIO,
nepepabarbiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBUH C IOCTaBJICHHOM

yueOHOIl 3amaueit

15

ChopMHpPOBAaHHOCT, YMEHHSI TIPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBATh HMH(POPMALMIO C TIO3UIUNA DSKOJOTUYECKON OE€30MacHOCTH
MOCNEACTBHI OBITOBOM M TMPOU3BOACTBEHHON NEATEIBHOCTH YENOBEKa,
CBS3aHHOW C TepepaboTKON BemecTB; CHOPMUPOBAHHOCTh YMEHHI
OCO3HaBaTh  OMACHOCTh  BO3JCHCTBUS HAa  JKUBBIE  OPTaHU3MBI
OTNpeNeNIEHHBIX BEIIECTB, IMOHWMAs CMBICI TIOKa3aTels NpeneabHOM
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSICHATh Ha TMpHUMepax CHOCOObI
YMEHBIIEHUS U IPEAOTBPAIEHHUS MX BPEAHOTO BO3/ICHCTBUS Ha OPTaHNU3M

YCJIOBCKA




IHHEPEYEHDb 9JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbBIX HA EI'D

O XuMnumn
Kon IIpoBepsiemMblii 3J1eMEHT cOAePKAHUSA
1 Teopernueckre 0OCHOBBI XMMUU
Crpoenue BemectBa. CoBpeMeHHas MOJENb CTpOCHHsI aToma. PacmpeneneHue
AJNIEKTPOHOB IO SHEpreTHdeckuM YpoBHAM. Kiaccupukanus XUMHYECKHX
11 areMeHTOB. OCOOEHHOCTH CTPOEHHSI SHEPTeTHUECKUX YPOBHEH aToMOoB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXIEHHOE COCTOSHHUS AaTOMOB. OJIEKTPOHHAsS
KoH(uUrypaius aroma. BaneHTHBIE 2JIEKTPOHbI
Ilepuonnueckas cucrema Xxumudeckux daemeHtoB .M.  MeHnneneesa.
Ousnueckuit cmbica [lepuoanmueckoro 3akona .M. MenneneeBa. [lpuunnbl u
12 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB OJJIEMEHTOB M UX COEIWHEHUH 10
nepuojaM W rpynmnaMm. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB MPOCTHIX
BEIIECTB, BOJAOPOIHBIX COSAMHEHUIA, BHICITUX OKCUIOB U TUAPOKCHUIIOB
13 BanentHoCTb. DnekTpooTpULaTeIbHOCTh. CTENEHb OKUCIICHUS
Bunbl xumudeckoi cBs3M (KOBaJleHTHasl, IOHHAs, METAJUIMYECKas, BOJIOPOIHAS)
14 1 MexaHu3MbI €€ 00pazoBaHus. MexXMoneKynspHble B3auMoeiicTBrs. Bemecta
' MOJIEKYJISIPHOTO ¥  HEMOJIEKYJISPHOTO CTPOCHMs. THIBI KPUCTAUTMYECKHX
peiérok. 3aBUCMMOCTb CBOIMCTBA BELLECTB OT TUIIA KPUCTAJUIMUECKOHN PEeIIETKN
15 Xumuyeckass — peakuus.  Knaccudukanmss ~— XMMHUYECKMX — peakuud B
' HEOPraHUYECKON U OPraHMYECKON XUMUH. 3aKOH COXPAaHEHMSI MACChI BELIECTB
16 CKOpPOCTb peaKiuu, €& 3aBUCUMOCTb OT Pa3JIMYHBIX (PaKTOPOB
17 TemnnoBele 3 PexTh XUMHUECKUX peakluil. TepMOoXUMHUYECKHE YpaBHEHHS
18 OOpatuMble peakuuu. XuMHYecKoe paBHOBecHe. (DakTophl, BIMAIONIME Ha
' cocTossHME xuMuyeckoro pasHoBecus. [Ipunnun Jle [larense
Onexrponutuyeckas aucconuanus. CuibHble U cinabble anekTponutel. Cpena
1.9 BOJHBIX DPACTBOPOB BEUIECTB: KHCJas, HEWTpaibHas, wienoyHas. CreneHb
aucconuanuu. Peakiuy HoHHOro oOMeHa
110 I'uaponus coneit. MonHoe npousBeaeHre Boabl. Bogopoansiii mokasatens (PH)
' pacTBopa
CriocoObl BhIpayKE€HUS! KOHIIEHTPAIMKM PACTBOPOB: MAaccoBast J10Jisl paCTBOPEHHOTO
111 BEIIECTBA, MOJISIpHAs KOHLEHTpanus. HachllleHHble UM HEHACHIIIEHHBIE
pacTBOpBIL, pacTBOpUMOCTh. KpucTamnoruapaTst
112 OxHCINTENBHO-BOCCTAHOBUTEIbHBIE peakMy. [loBeieHNEe BelecTB B cpefax C

pa3HbIM 3HaueHueM PH. MeTo bl 351eKTpoHHOTO Oananca




1.13

DNEKTPOIN3 pacTBOPOB U PACILIIAaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUH

2.1

Krnaccudukanusa Heoprannyeckux coenrHeHnil. HomeHkIaTypa HeopraHn4eckux

BEIIECTB

2.2

XHWMHYECKHE CBOMCTBA BAXKHEHIIMX META/UIOB (HATPHM, KaJMid, KaJbIIUH,
MarHuii, alFOMHHUN, IIHHK, XpOM, XKelle30, MeIh) U MX coequHeHui. OOmue

CIIOCOOBI IIOJIYUCHHA METAJIJIOB

2.3

XUMHUECKUE CBOWMCTBA BAKHEHIIMX HEMETaUIOB (TaJOreHOB, CEPbI, a30Ta,
dochopa, yriepoma W KpEeMHHS) M HX  COCJAMHECHUNM  (OKCHJIOB,

KHCJIOPOJICOIEPKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHNMN)

2.4

I'eneTnueckas cBA3b HEOPraHNM4YCCKUX BECIICCTB, IPUHAMICKAIINX K PAa3JIMYHBIM

KJj1acCaM

2.5

#iHPart#H# U nenTruKanus HeOpraHUIecKX coequHeHm. KauecTBeHHbIE

PCaKIIMy Ha HCOPIraHNMYCCKHEC BCIICCTBA U MOHBI

OCHOBBI OPraHUYECKON XUMHUU

3.1

OCHOBHbIE  IIOJIOKEHUSI TEOPUHM XUMHMYECKOIO CTPOCHMSI OPraHHMYeCKUX
coeauHenuii A.M. byrnepoBa. YriepoaHblii CKeleT OpraHM4ecKOM MOJIEKYJIBL.
KpaTHOCTh XMMHYECKOH CBS3H. S- M P-CBS3HM. SP3-, SP2-, SP-rHOpUAM3aLUU
opOuTasnel aTOMOB yriepoja. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOTO

CTpoeHHus MoseKyIl. I'omomnoru. I'omonoruueckuit psaa. M3omepus u n3omepsl

3.2

[lonstTve o  ¢yHkumoHanpHOM  rpymme.  OpHeHTauuoHHbIE 3P (PEKTHI

3aMeCTUTENIEH

3.3

Hpe,[[CTaBJ'IeHI/Ie ) KJ'IaCCI/I(I)I/IKaI_II/II/I OpTraHUYC€CKUX BCHICCTB. HOMCHKHaTypa
OPraHN4YCeCKuX COEIMHEHMI (CI/ICTeMaTI/I‘IeCKaH) U TpUBUAJIBHBIC Ha3BaHUIA

BaYKHEHIITUX HpeﬂCTaBHTCHCﬁ KJIACCOB OPraHNYCCKHUX BCIICCTB

3.4

CBoOomHOpaAMKaNbHBIE M HWOHHBIA  MexaHM3Mbl peakuuu. [lonstue o

Hykneoduie u anekrpoduie. [paBuno Mapkosuukosa. [IpaBuio 3aiinesa

3.5

AusikaHbl. XMMUYECKUE CBOMCTBA AJIKAHOB: FAJIOT€HUPOBAHKE, AETUAPUPOBAHUE,
TEPMHUYECKOE pA3JI0KEHUE, KPEKUHT, u3oMmepu3auus, ropenue. IlomydyeHue
ankanoB. [luxnoankanel. Choernuduka CBOKWCTB [HMKJIOAIKAHOB C MAallbIM

pasMEpoOM IHKIIA. Peakmun MNPUCOCOAUHCHUA U PAAUKAIIBHOT'O 3aMCIICHU A

3.6

AnkeHbl. XUMHUYECKHE CBOMCTBA: peakIMM MPUCOETUHEHHUs (raJOreHUpPOBaHUE,
TUIPUPOBAHUE, TUIPOTraJOreHUPOBAaHUE, TUIpATallusi), TOPEHUs, OKUCIECHUS WU
nonuMepu3anuu. [IpoMellluieHHbIE W J1aOOpaTOpHBbIE CIOCOOBI  MOMYYEHHS

AJIKCHOB

3.7

AJKagueHbl. XHWMHYECKHE CBOMCTBA QJIKaJWECHOB: PEAKIUU MPUCOCIUHEHUS

(ruapupoBaHMe, TajlOreHUpPOBaHHUE), ropeHus M nojaumepusauuu. [lomyuenue




aJIKaJleHOB

3.8

AnkuHbpl. XMMHAYECKHE CBOMCTBA: PEAKLMM MPUCOCIUHEHHS (TraJor€HUPOBAHHUE,
TUAPUPOBAHUE, TUIpATAlUs, TMIIPOTaJIOTeHUPOBAHKE) KaK CIOCO0 MOJyuyeHUus
MOJIMMEPOB M JAPYTUX TMOJE3HbIX MPOAyKTOB. Peakiuu 3amemieHus. I'openue
aleTuIeHa KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHHU JJIS CBAPKU U PE3KHU

MCETAJIJIOB. HpI/IMeHeHI/IC allCTUJICHA

3.9

Apenbl. XuMHUeCKHE CBOICTBa Oe€H30/a: peakuuud d3IEKTPO(UIBLHOTO
3aMelIeHus, NpUcOoeNuHeHus: (TUIpUpOBaHHUE, TajoreHupoBanue). Peakuus
roperusi. OCOOEHHOCTH XMMHUYECKUX CBOWMCTB Toiiyona. [lomydenue OeHzona.
Oco0OeHHOCTH XWMHUYECKUX CBOMCTB ctupona. [lomumepusamus CcTHpoIa.

Crioco0b1 IIOJIYUCHHA U IPUMEHCHUEC apOMAaTHYCCKUX YITICBOJOPOI0B

3.10

Couptel.  IlpenenbHble  OJHOATOMHBIE CHUPTBI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpUeM KaK CIOCO0  YCTaHOBJECHUS  HaIUYMs
TMJIPOKCOTPYNIBI, €  TaJIOTEHOBOAOPOJAMH  KaK  CIOCOO  IMOJIydeHHs
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYISIpHAsL AeruapaTanus. Peakuus ropenus.
[ToxydeHnue staHonma: peaknust OPOXKEHHS TJIOKO3bI, THApaTalus JTUJICHA.
OTUJICHITIMKONIb U IVIMLIEPUH KaK MPEACTABUTENH IMPEAEIbHBIX MHOIOATOMHBIX

CIIUPTOB

3.11

@®enon. Xumuueckue cBoiicTBa (eHona (peakuuu C HaTpUueM, THIPOKCHUAOM

Hatpus, Opomom). [Tonyuenue dhenona

3.12

Anpaeruapl. XUMUYECKUE CBOICTBA IpPEJENbHBIX allbJIETHI0B: THAPUPOBAHUE;
KAueCTBEHHbIE PEAKIUM Ha KapOOHWJIBHYIO TpYINIy (peakuus «cepedpsHOro
3epKanay, B3aumosencTaue ¢ ruapokcuaom meau (II). Ilonaydenue mpenenbHbIX
IBJIETUJIOB: OKUCJIEHHWE CIHPTOB, THUApATalus aleTWIeHa. AILETOH Kak

NpeACTAaBUTCIIb KCTOHOB. OcoOeHHOCTH PCaKIIMH OKHUCJIICHUA alICTOHA

3.13

Kap6OHOBBIe KHCIOThl. XHMHYECKHE CBOMCTBA MMpEaACIIbHBIX OAHOOCHOBHBIX
Kap6OHOBBIX KUCI0T. OCOOEHHOCTH XUMMUYECKUX CBOMCTB MypaBBHHOﬁ KHUCJIOTHI.
HOJ’Iy‘IGHI/IG NpeaACIbHBIX OAHOOCHOBHBIX Kap60HOBBIX KHCJIOT: OKHCJICHHC
AJIKAHOB, AJIKCHOB, NMEPBHUYHBIX CIIMPTOB, aJIbACTHUAOB. Bricmme NpeaACIbHBIC N

HeTpeeIbHbIe KApOOHOBBIE KUCIOTHI

3.14

Cnoxuble »pupbl U kupbl. CHIocoObl MOMYyYEHHsS CIOKHBIX 3(QUPOB.
OOparumocTh peakiuu sTepuduranuu. [IpuMeHeHHe CIOXKHBIX 3(QHUPOB B
MUIIeBOW M map@roMepHON NpOMBIIUIEHHOCTU. JKUpBl Kak CloXHbIE 3(UpPBI
INIMLIEPUHA U BBICHIMX KapOOHOBBIX KHCIOT. XMUMHYECKHE CBOMCTBA JKHUPOB:
THJIpUPOBAaHUE, OKHUCIEHUe. [HIponu3, WM OMBUICHHE, JKUPOB Kak CIoco0
MPOMBIIIJICHHOTO TOJYY€HHUs COJIel BBICHIMX KapOOHOBBIX KHCIOT. MbBUIA Kak

COJIK BBICIIUX Kap6OHOBBIX KHCJIOT

3.15

XHUMHUYECKHE CBOMCTBA TIJIFOKO3BI: pakounu C€ Yy4aCTUCM CIIMPTOBBIX U




aNbJIETUIHOM TPYII U MOJIOYHOKHCIOEe OpokeHue. [IpuMeHeHue TioKo3bl, €€
3HAUEHUE B JKU3HEIEATEIBHOCTH OopranusMa. Jlucaxapuisl: caxapos3a, MajabTo3a.
BoccranaBnuBaromuye M HEBOCCTaHaBIMBarolue aucaxapuisl. ['maponus
nucaxapunoB. [lonucaxapunsl: kpaxmai, riaukoreH. CTpoeHHE MaKpOMOJIEKYII
Kpaxmala, IJIMKOTreHa U ILeiUToio3bl. dusnueckue CBOWCTBa Kpaxmala H
LEJUII0JI03bl.  XMUMHUYECKHE CBOWMCTBAa Kpaxmaja: THApOJIN3, KadeCTBEHHas
peakuus ¢ MOAOM. XHMMHUYECKUE CBOMICTBA IIEJUIIOJIO03bI: TUAPOJIN3, MOTYYEHHE
s3¢upoB nemwmono3bl. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHMCKO3a,

aleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHMYeCKHE OCHOBAHUS: PEAKLUU C BOJAOW, KHUCIOTAMU,
peaknusi TOpEeHHs. AHWIMH Kak IPEACTaBUTENIb apOMAaTHYECKHX aMHHOB.
XHWMHYECKUE CBOMCTBA aHWUJIMHA: B3aUMOJCHCTBHE C KHCIOTaMH, OpOMHOM
BOJIOM, OKkHcieHue. IlonydyeHne aMHUHOB aJIKWIMPOBAHUEM aAMMHUAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOAHBIX YITICBOAOPOAOB

3.17

AMUHOKHUCIIOTBI ¥ O€NKH. AMHHOKHUCIOTHI Kak aM(pOTEpHBIC OPraHUYCCKUE
coequHeHusl. OCHOBHBIE aMHHOKHCIOTHI, OOpasyronue Oenku. XUMHUYECKUe
CBOMCTBa OENKOB: THJIPOJU3, JACHATypalus, KaueCTBEHHbIE (IIBETHBIC) PEAKIHH

Ha OeJIKu

3.18

CrpoeHue M CTPyKTypa IOJIUMMEPOB. 3aBUCHUMOCTb CBOWCTB IIOJIMMEPOB OT
cTpoeHHus: Mousiekyld. OCHOBHBbIE CMOCOOBI MOJIYYE€HHS BBICOKOMOJEKYISIPHBIX
COCIIMHEHUI: peakIny MOJIMMEPHU3aluu U TOJIUKOHIeH cau. Kinaccudukarms

BOJIOKOH

3.19

###Par### nentudukanus opraHUIeCKuX coeuHeHni. Pemmenne

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha PACIIO3HABAHUEC OPraHUYCCKUX BCUICCTB

3.20

I'eneTnueckas cBA3b MCKAY KIIaCCaMH OPraHNYCCKUX COCIMHEHUI

XUMHUS U KU3HD

4.1

XuMmusi B moBceAHEBHOW >ku3HU. [IpaBuma Oe3omacHoil paboThl C €IKHUMH,

TOprOYMMHU U TOKCUYHBIMH BCIICCTBAMU, CPCACTBAMU OLITOBON XMMUH

4.2

XuMud U 310pOBbe. XUMHUS B MEAULIUHE. XUMUSA U CEITbCKOE X035UCTBO. XUMUS B
MIPOMBIIIJIEHHOCTH. XUMHUS U DHEPIreTUKa: MPHUPOJIHBIN U NOMYyTHBIA HEPTSIHOU
rassl, UX cOCTaB U ucnosnb3oBanue. CoctaB HeTH U e€ nepepadboTKa (IPUPOTHBIE

HCTOYHHUKH YI‘JICBOIIOPOIIOB)

4.3

XUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYXKAloLIEed Cpelbl U €ro
nocnenctBus. Oxpana runpocdepsl, MoUBbl, atMochepsl, ¢haopbl U GayHbl OT
XUMHUYECKOTOo 3arps3sHeHus. [Ipobmema OTXO0MOB W MOOOYHBIX TMPOIYKTOB.

AJ'ILTCpHaTI/IBHBIC HCTOYHHUKU SHCPIUU

4.4

OO6mwme mpeacTaBieHUs O TMPOMBIIUICHHBIX CIMOCO0aX MOJYYCHHS] XHUMHUYECKUX




BEUIeCTB (Ha MpUMeEpe IMPOU3BOJCTBA aMMHaKa, CepHOM Kuciaorel). Y€pHas u
uBerHas  metauryprus.  CTEKJ0 M CWIMKaTHas  MPOMBIIUICHHOCTb.

IIpombinennast ~ opranuueckass  xuMusa.  CpIpp€  UI1  OpPraHUYECKOM

MIPOMBIIIJIEHHOCTH
5 Tunel pacy€THBIX 33124
51 Pacuérsl Macchl BemiecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIHMYECTBY
' BEIIECTBA, MACCE WM 00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEILIECTB
5.2 Pacuérsl TermoBoro 3¢ exra peakuu
5.3 Pacuérpl 00bEMHBIX OTHOIIEHHUH Ia30B IPU XUMHUECKUX PEAKIUIX
5.4 Pacuérbr macchl (00bEMa, KOTMYECTBA BEIIECTBA) TPOJYKTOB PEAKIINH, €CITU
' OJIHO U3 BEIIIECTB JIJaHO B U30BITKE (MMEET MPHUMECH )
55 Pacuérer MmaccoBol MM 00BEMHOM 10IH BBIXO/1a TPOYKTA PEAKIIUU OT
' TEOPETUYECKU BO3MOKHOTO
Pacuérbl macchl (00bEMa, KOJIMUECTBA BEILIECTBA) IPOAYKTA PEAKIIUU, €CIIU OHO
5.6 13 BEIECTB JIaHO B BUJIC PACTBOPA C OMPEACIIEHHON MacCOBOM J0JIeH
PacTBOPEHHOTO BEMIECTBA
57 Pacuétel ¢ ucnosib30BaHUEM MOHATUN «MaccoOBasi 10Js», «MOJIIpHAst
' KOHIICHTPALIUS», «PACTBOPUMOCTH)
Haxoxzaenue MmonekynsapHOi popMysibl OPraHUYECKOTo BEIIECTBA 110 €T0
5.8 IJIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTAB, UJIU 110

MIPOYKTaM CTOPAaHUS




YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

1. Xumus: 10 xnace: yueOnuk: Yrinyonennsiii yposens /B.B.Epemun, H. E.Ky3pmenko,

B.U. Tepenun,A. A. [posnos, B. B. Jlynaun; nox pen.B.B.JIyauna.-8-e uzn., creopoernmn.-M.:
[Ipoceemenne, 2021. — 446, [2]c.:um.

2. Xumus: 11 xnacc: yueOHuk: YrayoneHHbIH ypoBenb: 11 knacc: yueonuk /Epemun B. B.,
Kyssmenko H. E., Tepenun B. U., [Ipo3nos A. A., Jlynun; nox pexn. B.B. Jlyauna.- 7-¢ u3.,
crepeoturl.- M.: JIpoda, 2022.-480 c.: ni.

METOAUYECKHUE MATEPHUAJIbBI IJIA YUUTEJIA

1. Epemun B. B. Xumus. 10-11 k1. Meroaudeckoe nmocodue / B.B. Epemun, A.A. [Ipo3aos, 1.B.
Bapranosa. — M.: Ipoda, 2013.
3. Ky3smenko H. E., Epemun B. B. 2500 3agau o xumuu ¢ pemenusmu. — M.: Onukce, 2006.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI M PECYPCbI CETHU

HUHTEPHET

bubimoreka LIOK https://myschool.edu.ru/
Poccuiickas snekTponHas mikoia https://resh.

OBOPYJOBAHME JJ151 IPOBEJEHMSI TABOPATOPHBIX, IPAKTUUECKHUX
PABOT, IEMOHCTPALIAT

Ilepeyenn 000py10BaHMS MATEPUATBLHO-TeXHUYeCKOMH 0a3bl eHTpa «Touka pocTa»
MBOY Jlunei Nel B 2026 roagy

1. Iluposas naboparopust (Xumus) -3 T

2. Habop XMMHUYECKO IMOCY/Ibl, MPHHAIC)KHOCTEH ¥ PEAKTHBOB ISl ISMOHCTPAIIUHU OIBITOB U
JKCIIEPUMEHTOB 110 XUMUHU.

3. HoyrOyku- 3 mT.

4. MOY


https://myschool.edu.ru/
https://resh/

KoMmmiekTHOCTE

Ne HaunmenoBanue Kon-Bo

/i

1 [IpoGupka [1X-14 2*10 mr.
(20mrT.)

2 Pa3narounslii 10TOK 2*1 mr. (2mT)

3 Boponka koHmueckas 2*1 mr. (2mr.)

4 [naTenb-noxKedKa 2*3 . (61mT.)

3) [Tanouka crexisiHHAS 2*lmr. (2mT.)

6 CrupToBka nabopaTopHas 2* . (2mT.)

7 [ItaTtuB a1 mpodUpok 2*lmr. (2mT.)

8 3akuM JJ1s1 TPOOHPOK 2*1mT. (2mT.)

9 T'oprouee st ciuptoBok, 330 MiT (3TUIIOBBIN CITUPT) 2* 1. (2mT.

660M1)

10 Becnl mabopaTtopHbie 371€KTPOHHBIE 2*1 mr. (2mr.)
11 [Tpobupka manas,10mm 2*3 . (61T.)
12 CrakaH BbICOKHIA ¢ HOCUKOM, 50 M 2*2 . (4 mr.)
13 Hunmuuap u3MepUTeIbHBIN ¢ IPUTEPTON KPBIIKOH, 50 M 2*1mr. (2 wr.)
14 HabGop ¢hakoHOB 11 XpaHeHus: pacTBOpoB 1 peakTiBoB (100 mu - 2*5 mr. (10mr.)

6 1IT.)

15 HaGop ¢nakoHOB 11 XpaHeHus pactBopoB ¥ peakThBoB (30 vt —6 | 2*10mr. (20mT.)
I11T.)

16 Hunuuap n3mepurenbHbiii ¢ HocukoMm 500 Mt 2*2 . (4 mr.)
17 Crakan Beicokmit 500 mi 2*3 mr. (6mrt.)
18 Epur g1t MeITBSI IpoOHPOK 2*3mrr. (6 mrT.)
19 Epur 1151 MbIThSt KOJIO 2*3mT. (611IT.)
20 Xauat Oeunbrid, 44-46 pazmep 2*2 . (4 mr.)
21 [lepuaTku pe3MHOBBIE XUMUYECKHE CTOMKHE 2*2 mwr. (4mrt.)
22 Ouku 3anTUTHHIE 2*1 mwrr. (2mt.)
23 OwmbTps! Oymaksblie, ynak. 100 . 2*1mmT. (2mIT.)

3. Omck HabOpa XMMHYECKHX PEaKTHBOB

Ne | HaumeHOBaHUE ArperaTHoe cOCTOsSIHUE KomuuectBo | [Ipumeuanus

n/m (/™)

1 ConsiHas KMCIOTa 10% BoxHBIH pacTBOp 2*250 mn
(500mu)

2 CepHas kuciora 25% BOTHBII pacTBOp 2*250 mn
(500mu)

3 I'mnpoxcun Hatpust 10 % BoaHBII pacTBOp 2*250 mn
(500mu1)

4 AnroMuHUN IpaHyJbl 2*10r (20r)

5 Keneszo CTpYXKKa 2*20r (40r)

6 Hunx rpaHyJbl 2*10r (20r)

7 Menp IIPOBOJIOKA 2*10r (20r)




8 Oxcun meau (1) MTOPOIIIOK 2*20r (40r)
9 Oxkcua Maraus MOPOIIOK 2*20r (40r)
10 IMuapoxkeun kambius 0,15% xonmeHTpar 2*50 mn
pacTtBopa (100mu1)
11 Xnopuz HaTpus 5% BoAHBII PacTBOP 2*50 M
(100mu1)
12 XJIOpUT JTUTUS 5% BOJHBIN PacTBOP 2*50 mu
(100mu)
13 XTOpUT KaIbIUs 5% BOJHBIN PacTBOP 4*100 mu
(400mu1)
14 | Xnopun meau (1) 5% BOHBII PaCTBOP 2*50 mut
(100mu)
15 Xsopua amrOMUHUS 5% BOJHBIN pacTBOP 2*50 mu
(100mu1)
16 | Xmopun xenesa (1) 5% BOMHBII PacCTBOP 2*50 mut
(100mu1)
17 X1opu aMMOHHUS 5% BoxHBII pacTBOp 2*50 Mt
(100mu1)
18 | Xnopun Gapust 5% BoxHBII pacTBOp 6*150 mn
(900 mur)
19 Cynbdar Hatpus 5% BOJHBIN pacTBOP 2*50 mut (100
M)
20 Cynbdar maruus 5% BOJHBIN pacTBOP 2*50 M
(100mu1)
21 Cynbdar meau (I1) 5% BoMHBII PacTBOP 2*50 mut (100
M)
22 Cynbdat xenesa (II) | moporok 2*4.6r (9,2T) | 7-BOIHBIIA.
Hnst
CBEKETIPUTOTOBIICHH
oro pacrsopa!
23 Cynbdat nuHKa 5% BOMIHBIN PacTBOP 2*50 Mt
(100mu)
24 Cynbdar anroMuHus 5% BOJHBIN pacTBOP 2*50 M
(100mu)
25 CynbhaT aMMOHHS 5% BOIHBII PACTBOP 2*50 mu (100
M)
26 KapOonar Harpus 5% BOMIHBIN PacTBOP 4*100mn
(400 mu)
27 I'mapoxapOonat 5% BOMIHBIN PacTBOP 2*50 mi (100
HaTpusl MIT)
28 Oprodocdar natpust | 5% BoAHBII pacTBOp 6*150 mn
(900mu)
29 bpomun Hatpus 5% BOJHBIN PacTBOP 2*50 m1 (100
MIT)
30 Wonun Harpus 5% BOJHBIN PacTBOP 2*50 Mt
(100mu)
31 Hutpat Gapus 5% BOJIHBIN PacTBOP 2*50 mu1 (100
M)
32 Hutpat cepebpa 5% BOJIHBIN PacTBOP 4*100 mn




(400 mu1)

33 AmMMuak 5% BOIHBIN pacTBOP 2*50 mu
(100mu1)

34 [Tepokcun Bogopona | 3% BoAHBIN pacTBOP 2*50 M
(100mu1)

35 MeTunoBsIit 0.1% BoaHBII pacTBOp 2*50 mu (100

OpaH’KEBbIN MJ1)

36 Jlakmyc 0.1% BoaHBII pacTBOp 2*50 mu
(100mu)

37 denondranenn 0.1% BoxHo-cnimpToBOM | 2*50 mut (100
M)

38 Xnopua Maraus 5% BoAHBII PacTBOP 2*50 mu1 (100
MJ1)

39 Hurpat natpus 5% BOJHBIN pacTBOP 2*50 mu (100
MJ1)

40 Hutpat xanbius 5% BOJHBIN pacTBOP 2*50 mu1 (100
M)

41 Oxcup amoMuHUS MIOPOILIOK 2*10r (20 1)

42 Oxkcun kpeMHus MOPOIIOK 2*10 r (20r)

43 JluctTrimpoBaHHAs 2*50 M

BOJIA (100mu)
44 NunukaropHas 2 mt

Oymara







