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CocraBnena B cootBercTBUU ¢ PDemepanbHoil paboueil mporpaMmoll Mo y4eOHOMY MpeaMETy
«XUMHUS» YTIIyOJIEHHBIH ypOBEHBb

PABOYAA ITPOI'PAMMA

Yuebnuku:

* « Xumus, 10 kinacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [lpo3nos A.A., Jlynun B.B.;
nox penakmued Jlyamna B.B., O0miecTBO ¢ OrpaHHMYeHHONW OTBETCTBEHHOCTHIO «J[PODAY;
AxktmonepHoe obmiectBo «M3narenbctBo «IIpocBemienne»

* Xumus, 11 kmace/ Epemun B.B., Ky3emenko H.E., JIpoznos A.A., Jlyaun B.B.; mon penakmueit
Jlynuana B.B., OOmiectBOo ¢ OrpaHH4eHHOM OTBETCTBEHHOCThIO «IPO®DAY; AkiuoHepHOe
obmectBo «M3naTenscTBO «IIpocBemnienue»

PaccmoTtpena Ha 3aceganuu MO yuuTteneil eCTeCTBEHHOHAYYHOTO LMK

(Ha3BaHUE METOAMYECKOTO OOBETMHEHNS)
ITpoTokon Nel ot «28» aBrycra 2023r.
[pencenarens MO /Paccaguna 10.B../




HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHON 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POIl
COO), npencraBieHHbix B denepanbHOM TOCyJIapCTBEHHOM 00pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonMx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPaMMBbI, 1 OCHOBHBIX TTOJIOKEHHI
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro oOpazoBaHusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, peanumzyeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aZanTaldyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM XU3HU B COLIUYME, a TaKkKe IS
POJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix npodeccuoHaIbHOro 0oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
NoApOOHYI0  WHTEpIpETallMil0 B COOTBETCTBHM C  OCHOBOIOJIATalOIIUMU
nosnoxkeHusiMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alusi KOTOpolh obecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpX aHuHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YJAIONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNesIieHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arrecTtaniid B (OpMe €IUHOT0 TOCYyAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUCHUS XUMUH:

e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJEpKaHUE, 0053aTeIbHOE
JUISL W3Y4YEHUsT B paMKax OTAENbHBIX MpoQuiei, mnpeaycMaTpuBaeT



pacnpenesneHue M CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpe/UiaraeT MPUMEPHYIO TOCIEIOBATENIBHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTAaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHBIX  JACMCTBHI  OOydaromerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHUAM B IpOrpamMMe MO XUMHUHU MPETyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeaMH YCTaHOBJIEHHON MPOTrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapHAHTHOW) COCTAaBISIONICH coJepKaHUsl y4eOHOro mpenMera «XUMUs
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BAPMATUBHOM COCTABIISIOIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs O0yUeHHUs.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEH B cuUCTeME
nuddepeHIMpOBaHHOTO OOYYEeHHUs Ha YpPOBHE CpeIHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HANpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOT0 00pa3oBaHus
B paMKax MW3y4YE€HHUS CIEHHAIbHBIX E€CTECTBEHHO-HAYYHBIX W XHUMHUYECKHUX
JUCIMIUIMH B By3aX M OPTaHU3ALMAX CPEeIHEro NpohecCHOHATBFHOT0 00pa30BaHus.
B a1011 CBsI3M n3yueHue npeamera « XuMHUsD» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
pacuiMpeHre ¢ YriiyOJeHUEe TEOpEeTUYECKOM U MPaKkTUYECKOM MOATOTOBKU
oOy4Jaronmxcs, BbIOPABIIMX ONpeAeAEHHbIA MPoPuiib 00yYeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOJMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®PI'OC COO k miaaHUpyeMbIM pe3ylbTaTaM OCBOCHHS (enepanbHON
oOpazoBaTeILHON MPOrpaMMBI CPEIHETO O0IIEero 00pa30BaHus U3yUEHUE ITpeaMeTa
«XHUMHS» OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a]1a4 BOCHUTAHUSA U COLMAIBHOIO
pa3BUTHS OO0y4aromuxcs, Ha (OPMUPOBAHHE y HHUX OOIIEMHTEIUICKTYaTbHBIX
YMEHHM, YMEHHUH palMOHANIM3alNU y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
NEeATEIbHOCTH, UMEIOIINX MEXIUCIUIUTMHAPHBIN, HAATPEAMETHBIN XapaKTep.



CocTaBngmyMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIIEHHOTO H3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHMUSI ITUX KYpCOB B IpOrpamMMe I0 XHMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTro U yriryOJIEHHOTO YpOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIHOCTb INPEIMETHBIX 3HAHUUA H
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CHUcTeMa
3HAHMM MOJy4aeT ONpeNeiaEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOTrHUECKOT0 MaTepHara.
Tak, Ha yrinyOJn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTa oOeclieueHa BO3MOXKHOCTb
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yIiayOJIeHUs IPeICTaBICHUI O CTPOSHUU
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMUMHYECKOM KUHETHUKA M TEPMOJMHAMHKU.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOeHUMH aroMa. XHMHUYECKass CBsI3b OOBSICHSAETCS C TOUKH 3PEHUS
HPHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U PA3pPYILICHHUH, a TAK)KE C TOUKU
3pEeHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
dbopMUpOBaHHEM MPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoil XMMUH NpH
pPacCMOTPEHUU PEAKIMOHHON CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHUMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS JUI KJIACCOB OMpeeaEHHOro nmpoduis (r1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIel cucTeMe MNpEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeThl. Tak, Hampumep, B COJEpKaHHUU
npeaMeTa A KJIAcCOB XMMUKO-(PU3nyeckoro npodusis 001b110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0o MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUS] MACChl U SHEPTUH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELWIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM MpeAMeTa 1 KJIAaCCOB XUMHUKO-
ouonornueckoro npoduiast OONbLINKI yAENbHBIM Bec OyIeT MMETh OpraHHuYecKas
XUMHUsL. B 3TOM citydae mpenocTaBiisieTcsi BO3MOKHOCTb JUIsl 00J1e€ 00CTOATENBHOTIO



pPaccMOTPEHUS XUMUYECKOW OpraHu3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUOUABL, O€IKHU, YTIEBObl, HYKJIIENHOBBIE KHCIOTHI U Apyrue. [Ipu sTom 3HaHus 0
COCTABE U CBOMCTBAX INPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HaHUU HW3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «PycCKuil sI3bIK U TUTEPATYPA».

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOMN JAEATENBHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenune 3Toii 3a1a4n Ha
yIIyOlIEHHOM YpOBHE HU3YyYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUSL  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUINEBON 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMbl 3HAaHUHM, JIEKALIMX B OCHOBE XHUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO POU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMUYECKUX 3HAHUN i1 OOBSICHEHUSA
KJIIOYEBBIX MW U NMpOOJEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U



MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UINHN DKOJIOTHYECKON 0€30IaCHOCTH MOCIIEICTBUAMN
OBITOBOM W TPOU3BOJCTBEHHOW JEATECILHOCTH YeJOBEKa, CBA3aHHOW C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPAOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUHI 0 HAyIHBIX METO/1aX MO3HAHMS, HEOOXOIMMBIX
1. TPUOOPETEHUsS YMEHUW OpPUEHTUPOBATHCA B MHUPE BEIIECTB H
OOBSICHEHUS XUMHYECKHUX SIBJICHUN, MMEIOIIUX MECTO B IIPUPOJE, B
MPAKTUYECKOMN JeATETbHOCTU U MOBCEIHEBHOM KU3HHU.

B mnnaHe peanuzanuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero oOpa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABACMOCTH SBJICHHHA TPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0O0JIACTH TEOPETHYECCKUX U
NPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TO3HABATEIBLHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX H TBOPYCCKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHWIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCHENTHOMN MpodecCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pPOBbIO M IOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BUTHE YKOJIOTUYECKON KYJIbTYPBI, TPUOOPETEHUE ONBITA OOIICCTBCHHO-
MOJIE3HOU DKOJIOTUUECKOHN AEeITESIbHOCTH.

OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHHUS XUMHH Ha yTiTyOJeHHOM
YpOBHE CpeaHero obiero oopazoBanus, coctapiset 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, MPEICTABIIEHUE O MHOT000pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEKTPOHHOE CTPOEHHE aToMa YIJIEpOJAa: OCHOBHOE U BO30YKIEHHOE
COCTOsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHUYECKUX COCANMHEHUSX. TUIBI THOPUIU3AIIMKI ATOMHBIX OpOUTANIeH yriepoa.
MexaHu3Mbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUNBl MEpeKpbIBaHUS AaTOMHBIX OpOMTaneil, G- W T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl W30MeEpUU: CTPYKTYypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P HEKTH B MOJIEKYJIaX OPraHNYECKUX COCTUHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpencraBnenne o kiaccupukanuu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuil (IUPAC) u TpuBumanbHbie Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUIN:
O3HAKOMJIEHHUE ¢ 00pa3liaMu OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HAarpeBaHUu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHUE), KOHCTPYUPOBAHUE MOJEIEH MOJEKY]l OpPTraHUYEeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLINH,
JNETrUAPUPOBAHUS, IUKIN3ALNHN, TUPOJIN3a, KPEKHUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHHSI U XUMUUYECKUX CBOMCTB MaNbIX (IIUKJIOMPOIAH, [IUKI00YTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HMKIIOT€KCaH) [UKI0ATKAaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AJIKEHOB, SP>-THOPH IH3aLHs
aTOMHBIX OpOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuuy IPUCOCOUHEHHMs, 3aMEIIECHUS B O-IIOJOKEHUE IPU JIBOWHOW CBS3M,
nonuMepusanuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peaknu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanusi ankaaneHoB (CONpsKEHHbBIE, U30JIMPOBAHHEBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- 1 1,4-ipucoenuuenue. IlonmmMepusanus conpsKEHHBIX
nueHoB. CriocoOBbl MOJTy4YeHUs U IPUMEHEHUE alIKaIueHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
M30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuan3aius aTOMHBIX opOuTaneil yriepoaa. @u3nyeckue CBOWCTBA AJIKHUHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMU ITPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YrieBoJopoabl (apeHsl). ['oMOIOrHMYecKUid psJ apeHOoB,
obmiast opmyIia, HOMEHKIIATypa U U30Mepus. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMelIeHUs] B O€H30JIbHOM KOJIbIE U
YTJIEBOJIOPOJHOM pPaJuKalle, PEaKUWHW NPUCOCIUHEHUS, OKUCIEHHWE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaAIOB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTU
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI#1 yronas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTu:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOAOPOJOB. Peakiuun
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO M CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHECHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB pa3IMYHBIX KiIaccoB (oOeciBeuynBaHue OpOMHON WU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPOIa B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmJyeHUE C¢ KoyuekiusiMu «Hedts» u «Yronsy, ¢ odpasnamu
IJJACTMACC, KaydyKOB M PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaepxanue opranuieckme coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE COUPTHL. CTpoeHHE MOJIEKYJN (HAa MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psn, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: PpEAKIUM 3aMEIICHUs, JerujpaTalud, OKHCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upsl, HOMEHKIaTypa U n3omepus. OcoO0eHHOCTU (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3aUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIUsl HA MHOTOATOMHBIE CIIUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJeo(GuiIbHOTo 3aMenieHus. [eficterue Ha
opranu3Mm denoBeka. CrocoObl MOy4eHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OCOOCHHOCTH XHUMHUYECKHUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETUMHEHUS — aJIBJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWIJIBHOW TpyMIibl. ['oMosIoruueckue psijpl alibJIETHAOB U KETOHOB, 0OIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTH/IOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue anpJIeTU0B, KAYECTBEHHbIC peakiuu Ha anbaerujbl. CrocoObl
MOJIYYEHHUSI U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX MPENIEIbHBIX KAapOOHOBBIX KHUCIOT. BoAOpOAHBIE CBSI3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepuPUKANNU, PEAKIMU C Y4aCTHEM YTIIEBOJOPOJHOIO pajJdKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPEEIbHBIX M aPOMATHUECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJIEUHOBAs, .JUHOJEBAS,
JUHONIeH08as KUCIO0Thl. CrIOCOOBI MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3WUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
HIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3NUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIUX OCTaTKU
HEMpeIeTbHbBIX JKUPHBIX KUCIOT. XKUphI B IpUpo/IC.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mmas xapaktepuctuka yriaeBoaoB. Kinaccudukainms yriaieBogaoB (MOHO-, TU-
U mojucaxapujbl). MoHOcaxapuapl: TIOKo3a, (GpyKTo3a, rajgakrosa, pubosa,
ne30kcupu0o3a. OU3NUECKUe CBOMCTBA W HaxOoXXJAeHHE B mpupoje. POoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYCHUE B KU3ZHEACATEIbHOCTH OpraHu3mMa. /ucaxapuasl: caxaposa, MaiabTo3a U
JakTo3a. BoccTaHaBnMBaOIIME U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. HaxoxneHnue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
INIMKOTEH W 1eumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIMKOreHa U
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOMydeHue 3(upoB 1eumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kaius (BO3MOXKHO HCIIOJB30BAHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus rmutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCIIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmaia ¢ HOA0M,
pellieHHe DJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel U (DEHOJIBIY,
«Kap6oHoBbIe KUCITOTHI. C0KHBIC YPUPHD».

A30TCoaepxkale OPraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHsi, HOMEGHKIATypa U (hU3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30THCTOM KHUCIOTOM.
Comnum anKuIaMMOHUSL.

AHUWJIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHue aHWJINHA.
B3aumHoe BimMsHHWE Tpynm aToMOB B MoOJIeKyse aHuiInHA. (OcoOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJYyYeHUs] U TpUMEHEeHHe anudarndyeckux aMuHoB. l[loiydeHue aHwimMHaA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHble IPEACTaBUTEIN O
aMUHOKHUCIIOT: TJIMIMH, ajanuH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCAIMN, OOpa30BaHWE TENTUIHOW CBSA3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbBIC PEAKIIMU Ha OCJIKU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHEHUs» U «Pacrmo3HaBaHUe OPraHUYECKUX
COCIMHEHUN.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSST MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIMIIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Yunuzauus u nepepaboTka IIacTUKa.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JaBCaH).

[Tonmmepsl CHELUATBHOTO HAa3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3a7ad 1o TeMme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBBIM JI0JISIM JIEMEHTOB, BXOJSIIUX B €TI0 COCTaB, HAXOKAECHUE MOJIEKYJISIPHON
(b opMyIIBI OPraHMUECKOTO COeTUHEHUS TI0 Macce (00BEMY) MPOAYKTOB CTOpaHusi, 1O
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH W/UIM MCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POpPMYJIbI OPraHMYECKOrO BEIeCTBa Ha
OCHOBE €ro XMMUYECKUX CBOWCTB WJIM CIIOCOOOB MOJyY€HUSs, ONpEICIICHUEe 0NN
BBIX0/Ia IPOAYKTA PEAKLUU OT TEOPETHUYECKH BO3MOXKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHBIX IOHATHH, Tak M IOHATUH, NPUHATBIX B OTAEJIBHBIX IpPEAMETaX
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYIIa,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M reTepoTpodHBI THUN MHUTAHUA, OpOXKEHUE,
dboTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOABI, JKUPBI, HYKJICHHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpadusi: mosie3HbIC UCKOTTAEMbIE, TOTUINBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PANMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOIO MEPHOJIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(QUIYypallUd HMOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa W llepronnueckoil cuctemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHMS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. MeHpeneena.

XuUMHUYECKass CBSI3b. BHAbBI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTrus U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHeie cBsa3u. BonoponHas —CBA3b.
MexmoneKyIsspHbIe B3aUMOJCUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (HA IPUMEPE COCAUHEHUMN
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeIMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE 0 KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUSA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mctuanbie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIUA PACTBOPOB:
MaccoBas J0JIs BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHLEHTpanusa. Hacellennsie n
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukainus 1 HOMEHKIaTypa HEOpPraHUYeCKUX BEIECTB. TpUBUATIBLHBIC
HAa3BaHMS OTIEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4YeCKHX peakldii B HEOPraHMUECKOH W OpPraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jINYHbIX (DaKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHUMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoncranTta
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, AaBJICHUE U KOHILICHTPAIIMU BEIIECTB, YYACTBYIOIIUX B
peakumu. [Ipunun Jle [larense.

Onektponutuyeckass aucconanus. CuilbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Iponecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HX MPEBPAICHUIN:
pa3oKEeHUE TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, OTpe/eieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTauioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIIOpoa, cephl, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, ¢gusndeckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, crocoObl MOdydeHwus, (puandeckue u
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOpOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[puymeHenune rajJoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI TMOTYYEHUS
KUCI0poaa. PU3NYECKMe U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3MUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbi(VI). Cepuucras u cepHas KUCJIOTHI U BX coyid. OCOOCHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJMHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHCIIOTHI ¥ UX coyid. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [Ipumenenue azorta
U €r0 COeIMHEHHUI. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpuponie, CHOCOObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. llpumenenune ¢ocdhopa u ero coenuneHuit. dDocdopHbie
yao0OpeHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIIOTPONHBIE  MOAU(DUKAIIH.
dusnueckue U XUMHUYECKHE CBOICTBAa NPOCTHIX BELIECTB, O0Opa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTHBUPOBAHHBIA Yyroyb, ajgcopOuusd. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIVIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOSydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTa, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coennHeHu. CTEeKI0, €ro NoJIydeHue, BUIbI CTEKIIA.

[Tonoxenne MetamoB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JIOYEeK aToMoB MeTauioB. OOmue
¢uznyeckue cpoiicTBa MeTawioB. IlpuMeHeHune MeramioB B OBITY U TEXHUKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl
NOJIyYEHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAITYPIus,
anekrpomeraiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MertamioB |A-rpynmnel [lepuoanueckoil cucTEMbI
XUMUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3n4ecKue 1 XuMUYECKUE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELECTB U UX COCIUHEHUM.

O6mast xapaktepuctuka metamioB |lIA-rpynmer I[lepuogudeckoit cuctemsl
XUMHUYECKUX DJEMEHTOB. Marnuii W Kaiblui: TmodydeHue, (U3nYecKue u
XUMUYECKHUE CBOICTBA, TNPUMEHEHHE MPOCTHIX BEIIECTB U HMX COEIMHEHUHU.
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AJroMuHU: noNydeHue, pusndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOIICTBa OKcHIAa U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U IuUXpoOMaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kaiaus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHuil. OKCupl,
ruapokcu sl U conu xeneza(ll) u sxeneza(lll). [lonmydyenne u mpumeHeHue xenesa u
€ro CILIaBOB.

Pu3nYECKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEU U €€ COCIUHEHUMN.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTaiulbl M CIUIaBbD), B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKeJie3a C PacTBOPAMHU KHUCIOT U
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJa
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensl», «Cepa u €€ coequHeHUsD», «A30T U (hochop U HX COECTUHEHUD,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumun B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yeioBedecTBa. [lonsTue
O HaY4YHBIX METOJIaX MO3HAHUS U METO0JIOTUU HAy4YHOTo uccieaoBanus. Hayunbie
MPUHIUIBI OPTaHU3ANKH XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYYeHUs] BKHEUIIMX BEIICCTB (HAa MpUMEpe MPOM3BOJICTBA aMMHaKa, CEPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHNS METAJIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEbl U €ro nocieAncTsus. Poib xumun B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrtBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XuMHs TAIIA: OCHOBHBIE KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€301acHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEIBCTBE: BXKHEHIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siiicTBe. OpraHndeckre 1 MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMH BEIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONpEACIEHHONM MAacCOBOMl JOJel
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOJYKTa PEAKIIMNA OT TEOPETUUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed
HEOPraHUYeCKOM XMMHH B 11 Kilacce oCyIlIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M TOHATHH, MPUHATHIX B OTICIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(PUKAILNS, EPUOIUIYHOCTh, HAOIIONICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSTHHME BEIIECTBA, WJICANIbHBIA Ta3, (PU3UYECKUE
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomorus: kierka, opraHusM, 3KocrucTema, onocdepa, MeTadboInu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTJIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK YHEPTUU B DKOCHUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYJarOIIMMUCS POCCHUHCKON T'PaXTAHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABUTH 1IEJIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD»  OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jarommxcs B MPOLECCe peaan3alud 00pa3oBaTEIbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUS] O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUCOHBIX U TO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IMYHBIX BUIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

[IECHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAYyYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSTHHOTO TPy YYEHBIX U IPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHAIN3E
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS TMOCIEIACTBUM
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUSI [IEHHOCTEH 3I0poBOro U 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY M
NICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBWi 0O€30MacHOro oOpalieHusi C BEHIeCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUI W HENPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4ueOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYaCTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

HMHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3inyHOTrO poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHOW TPacKTOPHH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0,10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH I1eJIECO00Pa3HOTO OTHOIIEHUS K TPUPOJEC KaK HCTOYHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHHUS HEOOXOIUMOCTH WCIIOJIb30BAHUS JOCTIDKEHUW XUMHH  JIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAKOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
IIOCJIEACTBYSA NPEANIPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUHU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUs, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHOM NPAKTUKH;

NOHUMAaHUsl CIHeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpY)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeleHUU MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH I  COBPEMEHHOH
LMBUJIM3ALMN: B €€ TYMaHUCTUYECKOW HAIIPABICHHOCTH Y BAXKHOM POJIA B CO3/1aHUN
HOBOM 0a3pl MaTepHAIIbHOW KyJIbTYpbl, B pEHICHUU TJIOOAIBHBIX MPOOJIEM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIEUEHHH YCIOBUUI
YCIIELIHOTO TPYZa U IKOJIOTUYECKU KOM(POPTHON KU3HHU KaXKJOTO JieHa 00IeCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOIIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIMSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN eI TENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B PaziMyHbIX cepax MpoPpecCHOHATbHON
NEATEIIBHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble 1 (GOPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHayYHbIe TOHATHS, OTPasKaIoIIHe
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEIU(HUKY METOJIOB IO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHNE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COIMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIOJIb30BaTh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

1) 0a3oBble JJOrH4YecKue JeCTBUSI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh TMPH OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUST M KPUTEPUU IJIs KiIacCU(PUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSAMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

IPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUuueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU PElIeHUH Y4YeOHBIX TMO3HABATENIbHBIX W TMPAKTHYECKUX 3a7ad, MPUMEHATH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XMMHUYECKUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJECTh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAaHUSA M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popMyInpoBaTh
000O0IIEHMS U BBIBOABI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHNS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
NIO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHasl JIUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHanu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHSATH PA3IMYHBIE METOJbI MPHU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUECKON
uHboOpMaIuel: MPUMEHITh MEXKIpPEAMETHbIE ((PU3NYECKue U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHMBeEpPCaJbHbIe Y4eOHbIe JeHCTBHS:



3aJ1aBaTh BONPOCHI IO CYLIECTBY 00CYk/1aeMOM TEMbI B XOJ€ TUAIOra U/ uiu
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBHIMTOJTHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMyITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IMPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILIECTBISATh CBOK IO3HABATEJIbHYIO
NESATENIbHOCTD, ONpezensds €€ Ielu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBITIOJTHEHUU Y4YEOHBIX UM HCCIENOBAaTENbCKUX 3aJay, BbIOMpaTh HauboJsiee
3¢ (}eKTUBHBIA CcrOcO0 HX pemeHus ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKIHUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPAMMBI IO XMMHUH Ha yriyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01iero o0pa3oBaHusl BKIIOYAIOT Clieuu(pruuecKue as
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJBI JAEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS WM TPUMEHCHHUIO 3HAHUN B Pa3IMYHBIX YYCOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMIX, CBI3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEIMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3y4CHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHHH YCTONYHMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
U IPUPOAHOMN Cpejie;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaied, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIpHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIUMOHATbHAS
rpyinna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(mepuonuueckuid 3akon JI. M. MeHneneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakIui, TEePMOJUHAMHYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMsI, O B3AMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dextol, opuentantsl | u |l pona);
(bakToJIOTHYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
JIeATEeIIbHOCTH YEJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIAX XUMAYECKOTO MPOU3BOACTBA
(Ha mpuMepe POU3BOICTBA METAHOJIA, TEPepabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBAaTh UX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHMUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECCKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XUMHYECKUX PEaKIMM U PacKphIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKIMil  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



W3TOTABIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJISI WIUTFOCTPAINH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAHUS IS OTICIBHBIX
MIPEICTaBUTEIICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUICPHH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh, YMEHHUS TPUMEHATH IIOJIOKCHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHUYECKHE CBOWCTBA THUIWYHBIX TMPEACTABUTENCH Pa3IUYHBIX KIACCOB
OpPTaHUYECKUX BEICCTB: ATKAHOB, ITMKIOATKAHOB, AJIKCHOB, aJTKaINCHOB, AJIKUHOB,
apOMAaTUYECKHUX YTJIIEBOJAOPOJIOB, CIUPTOB, albJCTHIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
aMUHOKHCIIOT, O€NKOB,  yIJeBOJOB  (MOHO-, JW- ¥  TOJIMCAXapPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TMOATBEPKJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUH OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOW CBSI3U (G- M 7-CBSI3H1 ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOIOPOIHOTO
CBIPbs (HEPTh, MPUPOTHBIN Ta3, YTOJIb), CIOCOOBI €r0 IEPepadOTKH U PAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpMHPOBAHHOCTH YMEHHSI IPUMEHSITH OCHOBHBIE OTIEPAIlN MBICIIUTEIHLHOM
NEATETbHOCTH — aHAIW3 W CUHTE3, CpaBHEHHME, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — JUIS1 U3YUYECHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUaJbHOI0 €IMHCTBA MHUDPAa,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: IPOBOJIUTH PACUETHI IO XUMHUUYECKUM (popMyJiaM
U YpaBHCHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UUYECKUX BEIWYWH
(Macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PAcy€Thl MO HAXOXKJICHUI0 XUMHUUYECKOH (HOpMYIIbI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOJYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IIPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TMO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUN mpolaeM
B CUTYallUsIX, CBA3aHHBIX C XUMUECH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSATEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUU JKCIEPUMEHT (MOJy4YeHHE W M3YYEHHE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
33J1ad 10 PACMO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IIPaBUII
O6e3omacHoro oOpameHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa KOJOTHYECKH I1eJIeCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEIbl U JOCTUKEHUS €€ YCTOMUYUBOTO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, TOHUMAs cMbICH TTokazareis [1JIK;

aHAJU3UPOBATh I1EJICCOO00PA3HOCTh NMPUMEHEHHSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (HayyHas U y4eOHO-Hay4dHas
JauTepaTypa, CpecTBa MaccoBoil uHbopMmaluu, HTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUUYECKYI0 HH(POpMaIInIo, TepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIas ¥ HeopraHudeckas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEH KyJbTypbl 4YEIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa artoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpHAM3alusl aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAasl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAasT JTUCCOIMAIMs, CTENEHb JHUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TECOPHS AIEKTPOJMTHUYECKON IUCCOLUALNM, TNEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJIIPHOM YpPOBHSX;
MPEACTaBICHUS] O MEXaHM3MaX XUMUUYECKHUX pPEaKlHi, TEePMOJWHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY W NPAKTUUECKON MESATEIBHOCTH YEJIOBEKa, OOIIMUX HAy4YHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(OpPMUPOBAHHOCTh YMEHHsI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cuctematudeckyto HomeHkatypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHMUYECKUE BEIIECTBA
10 UX COCTaBy, XMMUUYECKHE PEAKIIMH 10 Pa3IUYHbIM PU3HAKaM (YUCILYy U COCTaBy
pearupyomux BeUlecTB, TEMJIOBOMY 3(PQEKTy peakiu, U3MEHEHHIO CTEHeHen
OKHUCJIEHHSI JJIEMEHTOB, OOpAaTHMMOCTH, YYaCTHIO Karaju3aTopa U Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(UKALMH
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(pOPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOJUYECKOTO 3akoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIE€PBOrO—YETBEPTOTrO MEPHUOIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCOONB3yS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOMYPOBHW», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTHUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHUS] CBOWCTB XMMHYECKUX DJIEMEHTOB U HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUII;

cOpPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIUA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIM3a;  PEeaKkuin
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



C(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PABHOBECHSI 10/ BJIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO MOJYyYEHUS CEPHOW KHUCIOTHI, aMMHAKa,
oOlue HayyHble MPUHIUIBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
NPUMEHEHUS HEOPTraHWYECKUX BEIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh BJIAJIEHUS CHUCTEMOW 3HAHUW O METOJIaX HAay4YHOIO
MO3HAHUA SIBJICHUN NpUpOAbl — HAOMIOJIEHUE, H3MEPEHHE, MOJECIHPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPaKTUYECKOM JAESITEIIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(OPMHPOBAHHOCTh YMEHUS MPOBOAMTH PACUETHI: C HCIOJIb30BAHUEM
MOHATUH «MaccoBas J0Js BEIIECTBA B PACTBOPE» U «MOJSIPHAsi KOHLIEHTPALUS»;
Macchl BelecTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
win 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlUM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUH, €CIIM OJHO M3 UCXOJIHBIX BEIIECTB JAAaHO B BHJIE PACTBOpA C
ompeeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTTU BhIXO/a MPOAYKTA PEAKIINH; 00BEMHBIX OTHOIIICHUH Ta30B;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U TMPOBOJAMTH
XUMUYECKUNA  JKCIEPUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpelbl PacTBOPOB BEILIECTB C TMOMOIIbIO HWHIUKATOPOB, H3YyYCHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
HKCIIEPUMEHTAJIBHBIX 3afad mno Temam «Metamey u  «Hemeramnbsy) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opyaoBaHueM, GOPMYIUPOBATH 1€Th UCCIICOBAHUS, TIPECTABISATH B Pa3IMYHON
dbopMe pe3ynbTaThl  AKCIEPUMEHTAa, AaHAJIW3UpPOBaTh M  OLIEHHUBATh  MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJIol M j1abopaTopHBIM OOOpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cpeabl W JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIMACHOCTH
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTAHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATHh II€JICHANPABICHHbBIN TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeacTBa MaccoBOM MHpopManuuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne ni/n

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMMbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

[Tpenmet oprannyeckoii xumuu. Teopus

11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 8
M. bytneposa
Wroro mo paszneny 8
Pa3znen 2. YrieBoaopoasl
91 [IpenenbHbIC YriIeBOIOPOIBI — AJIKAHBI, 5
UKJIOAIKAHBI
99 HenpenenbHble yTIeBOJOPOIBI: AIKEHBI, 1
QJTKA/TMCHBI, ATKUHBI
2.3 ApomaTuyeckue yrieBoaopoabl (apeHsbl) 8
24 [TpupogHBIE HCTOYHUKH YTIEBOJOPOIOB U 4
uX rnepepadoTka
2.5 ["aioreHnpon3BOAHbBIE YTIEBOAOPOIOB 4
Hroro mo pasneny 35
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHU st
3.1 Cnuptsl. Oenon 11
KapboHunbHbIE COETUHEHUS: AlIbETHIIBI U
3.2 ketoHbl. KapboHoBbIie kuciaoTel. CoKHbBIE 21
3¢upsl. XKupsl
3.3 VYriaeBoasl 9




Hroro no pazneny 41

Pasznen 4. A3oTconepkaiye opraHudecKkue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTEL. beiku 12

Hroro no pazaeny 12

Paspen 5. BeicokoMoOJIeKy I pHbIE COeIUHEHUS

51 BricokoMonekynsipHble COeTUHEHUS 6

Wroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/mm
NporpamMmbl

KoanuecTBo 4acoB

Bcero

dueKkTpoHHBbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

Pa3znea 1. TeopeTuueckue 0OCHOBbI XUMHH

Ctpoenue atoma. [lepuoguueckuit
3akoH u [lepuoanueckas cuctema

1.1 9
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
12 Crtpoenue BemiecTBa. MHOrooOpasue 11
' BEILIECTB
13 XUMHUYECKUE PEAKIINU 19
Utoro no pazneny 39
Pasnen 2. Heoprannueckasi xumusi
2.1 ‘ Hemertamier 31
2.2 ‘ Merasuist 23
Hroro no paszneny 54
Paznea 3. Xumusd u :Ku3HbL
31 Metoabl IO3HAHUS B XUMUH. XUMHUA U 9
' KU3Hb
Hroro mo pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne ni/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypChI

[Ipenmer u 3HaUYEHHE OPraHUYECKON XUMUU,
MPEeJCTaBICHUE O MHOT000pa3Hu
OPraHN4YeCKUX COCIUHEHUHN

DIEKTPOHHOE CTPOSHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS).
BasneHTHbIC BO3SMOKHOCTH aTOMa yIiiepoa

XuUMUYecKasi CBSI3b B OpraHM4YEeCKUX
COCTMHECHMAX. MexaHu3Mbl 00pa30BaHMS
KOBAJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3EH

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuit A. M. byrneposa

Bunsl nzomepun: cTpykTypHas,
MIPOCTPAHCTBEHHAA. DJIEKTPOHHBIE 3 (HEKTHI
B MOJIEKYJIaX OpPraHUYECKUX COCAMHEHUN

[IpencraBnenue o knaccudukanuu u
cuctematrueckas Homenkiaarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHn4eckoi
XUMUU

Cucrematusanusa 1 0000IIeHNe 3HAHUH 11O
TEME




AJKaHBI: TOMOJIOTUYECKHH psifl, 001Iast
(dbopMyIa, HOMEHKJIaTypa U U30MEepHus,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

12

13

14

15

Haxosxnenue ankanoB B mpupoje. CriocoOsl
MOJTYYEHUS U IPUMEHEHUE ATKaHOB

[uknoankansl: o0miast popmyna,
HOMEHKJIATypa ¥ U30MEpHsi, OCOOCHHOCTH
CTPOCHUS 1 XUMHYECKHX CBOUCTB, CITIOCOOBI
MOJTyYCHHUS U IPUMCHEHHE

Pemenne pacuéTHbIX 33724 Ha ONpeIeTICHIE
MOJIEKYJISIPHOH (POPMYJITBI OPraHHYECKOTO
BEILIECTBA 10 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXO/ISIIUX B €r0 COCTaB.
CucremaTu3aius 1 0000IIeHNEe 3HAHUH IO
TeMe

AJKeHbI: TOMOJIOTHYECKUH psf, oOmiast
¢bopmyra, HOMEHKJIATypa, 3JIEeKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CtpyKTypHas U LUC-TPaHC-U30MepUs
AJIKCHOB

dusnyecKre 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

16

CriocoObl MostydeHus: ¥ IpUMEHEeHUe
AJIKCHOB




[IpakTuyeckas padora Ne 1 mo teme

17 "[TonyueHue FTUICHA U H3YYCHHUE €TO
CBOMCTB"
Pemenne pacuy€THbIX 3a1a4 Ha OIIPE/ICIICHUE

18 MOJICKYJISIPHOH (pOPMYJITBI OPTaHUIECKOTO
BEIIIECTBA
AJKagueHbl: CONpsKEHHBIE,

19 M30JIMPOBAaHHBIE, KyMYJIHPOBAaHHBIE.
OCoOEHHOCTH IIEKTPOHHOTO CTPOCHHS

20 XUMUYECKHE CBOMCTBA COMPSIKEHHBIX
JTEHOB

21 CriocoOpl 1osTy4yeHus: ¥ IPUMEHEHUE
aJIKaIneHOB
AJIKWHBI: TOMOJIOTHYECKHN PsijI, oO1as

29 bopmyra, HOMEHKJIATypa, SIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢u3nueckue cBoicTBa

23 XHUMHYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakiMy Ha TPOMHYIO CBSI3b

o5 CriocoObl MosTyueHus: ¥ IpUMEHEHUe
AIIKMHOB

26 Pemienue 3aa4: pacy€Tsl 10 ypaBHEHUIO
XUMHYECKON peaKinu

97 Cucrematusanusa 1 0000IIIeHNEe 3HAHUH 1O
TemMe
ApeHbI: TOMOJIOTHYECKUH psif, o011as

28 (dhopMyIia, HOMEHKIIaTypa. DJIEKTPOHHOE U

IMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYII




OeH30I1a ¥ ToJIyoua, uX (GU3NIeCcKre
CBOMCTBA

XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLIUU

29
3aMeIeHUs
XUMUYeCcKre CBOMCTBA apEHOB: PEAKIINU

30 MIPUCOSANHEHUSI, OKUCIIEHHE TOMOJIOTOB
OeHzona

31 Oco0eHHOCTH XMMHYECKUX CBOWCTB
CTHpOJIa
Pemrenune pacu€THBIX 33724 Ha OTIpE/ICICHNE

32 MOJICKYJISIPHOH ()OPMYJITBI OPraHUIECKOTO
BEIIIECTBA

33 CriocoOsl MosTyueHus: U MPUMEHEHUE apeHOB

34 ['eneTrueckas CBsI3b MEXKAY Pa3THIHBIMU
KJIacCaMU YIJIEBOJIOPO/IOB
PacuéTel M0 ypaBHEHHUSAM XUMHUYECKHAX

35 peaknuii. Cuctemartusaius u 00001IeHne
3HaHUM MO TEME

36 [Tpupoansiii ra3. IlonytHble HeTAHBIE Ta3bl

37 KameHnHbIi1 yroape 1 IpoIyKThl €T0
nepepadoTKu
Hedtp u ciocoOw1 €€ nepepaboTky.

38 [TpumMeHeHre TPOTYKTOB NIepepadOTKU
HepTH

39 ['eneTnyeckas CBSI3b MEXKAY Pa3IUYHBIMU

KJ1acCaMu yrjieBoaopoa0B




40

["amoreHonpon3BoAHbBIE YIIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOEHHE; peaKluu
3aMeleHus TajoreHa

41

JeiicTBue menoue Ha
rajoreHnpou3BoIHbIE. B3anmoneiicteue
JIMTaJIOTCHAIKAHOB C MarHUEM U LIMHKOM

42

43

CucreMaruzanys 1 00001IeHe 3HAHUHT 110

pazneny "YrieBoaopoasr"

KontponbHas paboTa o teme
"YraeBogopoib"

44

HPCHCHBHBIC OIHOATOMHBIC CIIMPTHI:
TOMOJIOTHUYECKUH psii, oO1ast popmyna,
CTPOCHHE MOJICKYJI, H30MEPHH,
HOMEHKJIATypa, KJacCU(pUKAIIUS,
(busnveckre CBOMCTBA

45

XHWMHMYECKUE CBOMCTBA ITPEAEIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

47

CrniocoObl osTyyeHHst U IpUMEHEHNE
OJTHOATOMHBIX CITUPTOB

ITpoctbie 3¢upbl: HOMEHKIIATYpa U
H30Mepusi, 0COOEHHOCTU (PU3UYECKUX U
XUMHYECKHUX CBOMCTB

48

MHoroatoMHBIE CIIMPTHI: OSTUJIICHTJIMUKOJIb U

TIIMLEPHH, X (PU3NYecKre U XUMHUYECKUE
CBOMCTBA

49

CriocoObl MostydeHus: ¥ IpUMEHEeHUe
MHOI'0aTOMHBIX CIIHPTOB




@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE

50 .
cBoricTBa. TOKkCHYHOCTH (peHoa

51 XuMu4eckue cBoiicTBa (heHoa

59 CriocoOBbI MoJTyYeHHsI U IPUMEHEHUE
(dhenomna
[TpakTuyeckas padora Ne 2. Pemenue

53 IKCIIEPUMEHTAILHBIX 3324 110 TeMe
"Crouptsl 1 heHosbr"

54 Cucremaru3zamnus u 0000IIeHNE 3HAHUH 110
TemMe
AJBIIETUIBI M KETOHBI: 3JICKTPOHHOE

55 CTpOCHHUE KapOOHWILHOU TPYIIIIBI;
TOMOJIOTHUYECKHUE Psijibl, 0011as hopmyia,
M30MEpHsl © HOMCHKJIATypa

56 AJnbaeTUAbl U KETOHBI: (PU3NYECKUE
CBOMCTBA; peaKIuu MPUCOETUHEHUS

57 Peaknnu okuCIeHHS U Ka9eCTBCHHBIE
PEaKIny aJIbJICTHIOB M KETOHOB

58 CrniocoObl MosTy4eHHs allbJIETU0B U KETOHOB
OHOOCHOBHEIE TIPE/IeNTbHBIE KAPOOHOBBIE

59 KHCIIOTHI, 0COOEHHOCTHU CTPOCHHS HX
MOJIEKYIT

50 N3omMepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCIIOT, UX (PU3UYECKHEe CBOMCTBA

61 XUMHUYECKHE CBOMCTBA MPEIETbHBIX

OJHOOCHOBHBIX Kap60HOBBIX KHCIIOT




62

OcobeHHOCTH CBOMCTB MypaBbUHON
KUCIOTBL. MHOTr000Opa3ue KapOOHOBBIX
KUCIIOT

63

OCOoOEHHOCTH CBOWCTB: HEMPEACIbHBIX U
apOMAaTUYECKHUX KapOOHOBBIX,
JIUKapOOHOBBIX, TUIPOKCHKAPOOHOBBIX
kuciot. [IpencraBuTeny BhICIINX
KapOOHOBBIX KHCIIOT

64

65

66

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

CrniocoOsl MoTyueHus: U IpUMEHEHUE
KapOOHOBBIX KUCIIOT

CrnosxHbie 3(Upbl: TOMOJIOTUYECKUH AL,
obmrast popmya, U30MepHs U
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

69

70

Pemenue pacu€THbIX 3a7a4: 10 yPaBHEHUIO
XUMHUYECKOHN PEAKINH, Ha ONPEICIICHHE
MOJICKYJIIPHOM (hOPMYJITBI OPTaHHYECKOTO
BEIIECTBA

[TpakTuueckas paborta Ne 3. Pemenue
AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
"Kap6onoBsie kucinotbl. CioxxHbie 3Guph"
XKupsl: ctpoenue, pusndeckue u
XUMHYECKHUE CBOMCTBA (THAPOIU3)




71

Oco0eHHOCTH CBOWCTB KUPOB, COJEPIKAIIIX
OCTaTKU HEeIpeIeIbHbIX KUPHBIX KUCIIOT.
2Kupsl B npupoje

72

Mpiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Moolee aeicTrue. Ilonsatue o
cuHTeTHYecKux Moroumx cpeacteax (CMC)

73

74

['enetnyeckas CBSI3b YIi€BOJAOPOIOB U
KHCIIOPOJICO/IEPKALUX OpraHUYEeCKUX
BELIECTB

Pacuétbl mo ypaBHEHUSM XUMUYECKUX
peakuuii

75

Cucremarusanys 1 00001IEHUE 3HAHUM 110
TEME

76

77

78

OO01mmas xapakTepucTHKa YTICBOIOB U
KJIacCHU(UKAIUs YIIIeBOIOB (MOHO-, - U
MoJIMCaxapu/ibl)

MoHocaxapuabl: pU3HUECKUe CBOICTBA U
HaXO0XJECHNE B IPUPOJIE

[IpumeHneHue rioKo3bl, €€ 3HaUeHUE B
KHU3HEIEATEIIBHOCTH OpraHu3mMa

79

Jlucaxapuabl: caxapo3a, MalbT03a U
nakro3a. Haxoxnenue B npupone n
MIPUMEHEHHE JHCaXapuioB

80

81

ITonucaxapuael: CTpPOEHUE MAKPOMOJIEKYIL,
¢bu3nyeckre U XUMHUYECKHE CBONCTBA,
IIPUMEHEHHE

[TousiTue 00 HNCKYCCTBCHHBIX BOJIOKHAX




82

Pemenue PACUYCTHBIX 3a4a4 Ha OIMPECACIICHUC
A0JIK BbIXOJa IIPOAYKTA p€aKIuu OT
TEOPETUUECCKH BO3MOXKHOI'O

83

84

85

CucreMaru3anus 1 0000IIeHNe 3HAHUI 110
pazueny

KontponbHas paboTa mo teme
"Kucnopocoaepxaniue opraHu4ecKue
coequHeHHs"

AMUHBL: K1accUPUKAIHS, CTPOCHUE
MoJIeKyI, o0mas popmyiia, H3oMepus,
HOMEHKJIaTypa 1 (pu3HuecKre CBOMCTBA

86

XUMHUYECKUE CBOMCTBA an(haTHIECKUX
aMHUHOB

87

88

AHWINH: CTpOEHHE aHIIINHA, 0COOCHHOCTH
XUMHUYECKHUX CBOMCTB aHUJIMHA

CriocoObl osTyyeHHs U IpUMEHEHNE
ann(paTHUECKUX aMHUHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1
nzomepusl, pusnueckue CBOiCTBa.
OTtnenpHBIE IPENCTABUTENN O-aAMUHOKHUCIIOT

90

XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT, X
OMOJIOTHYECKOE 3HAUCHHE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOIU3 MENTUIOB

91

92

benku xak npupoaHbIe TOJIUMEPHI;
CTPYKTYPBI O€ITKOB

XUMHUYECKHUE CBOMCTBA OEIKOB




A3oTcoepKalue reTeporuKINIecKie
93 coenuHeHMs. HyKIIeMHOBBIC KHCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYecKast poJib

[Tpaktuyeckas padora Ne 4. Pemenue
94 HKCIEPUMEHTAIBHBIX 3374 110 TeMe
"A30TcoieprKaliie OpraHn4ecKmue

coenuHeHus"

[IpaxTnueckas padora Ne 5. Pemenue
95 OKCIICPUMCHTAJIbHBIX 3aJla4 110 TCME
"Pacrio3HaBaHuEe OpraHUYECKUX

coeqrHeHnin"

KonTtponbHas pabora 1o Teme
96 " A30TCoIepIKaIie OpraHnIecKue
coeIMHEeHHS "

OCHOBHbBIC TOHATHUS XUMUH

97 BBICOKOMOJICKYJIAPHBIX CO€OUHEHUI U
MCTOAbI UX CUHTEC3a —IIOJIMMEPpU3AIUA U

IIOJIMKOHACHCAIIUA

08 [Tnactmaccel. YTunu3zanus u nepepadoTka
IUTaCTHKA

99 DnacToMepbl: HaTypallbHbIM CUHTETHYECKHE
Kayuyyku. Pe3una

BosiokHa: HaTypaibHbIe, HICKYCCTBEHHBIE,
100 cuHTeTnuyeckue. [loammeps! criennaibHOTO
Ha3HAYCHUS

ITpakTuyeckas pabora Ne 6. Pemenue

101 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
"Pacrio3zHaBaHue mjiacTMacc U BOJIOKOH"




O06o001IeHne 1 cUCTeMaTU3aIs U3YYeHHOTO

102 Marepuaa 1mo teme ""BbhICOKOMOJIeKY s pHbIC 1
coenuHeHus"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Ne ni/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTejibHbIe pecypchl

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH
3eMeHT. 30Tonbl

CTpOCHI/IC SJICKTPOHHBIX 000104Y€EK aTOMOB,
KBAaHTOBBIC YHUCJIa

Knaccugukanus XuMHUecKuX 3JIEMEHTOB (S-
, p-, d-, f-amemenThI)

PacnipeneneHue 371€KTPOHOB 110 AaTOMHBIM
opouTaIIM

DneKTpOHHBbIE KOH(UTYpAIH aTOMOB
AJIEMEHTOB B OCHOBHOM U BO30YKAEHHOM
COCTOSIHUM

DNeKTpOHHBIE KOH(UTYpaIli HOHOB.
DNeKTPOOTPUIIATETEHOCTh

[Tepuonnueckuii 3akoH u [leprnoanueckas
chcTeMa XUMHU4YeCKuX anemMeHToB /. 1.
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
MIPOCTHIX M CJIOKHBIX BEIIECTB 10 TPyIaM
U TIepuoiam

CI/ICTeMaTI/I3aI_[I/I}I u 0606IJ_ICHI/IC 3HAHUM 110
TEMC




10

Bunnl xumndeckou cBs3u. MexaHu3MEI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoIeKysspHbIC
B3aHUMOJICUCTBU

11

BaneHTHOCTP U BaJIEGHTHBIE BO3MOKHOCTH
aToMOB. CB3b 3JIEKTPOHHOMN CTPYKTYpPBI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM

12

13

14

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHMSIX: COCTAB U HOMEHKJIaTypa

BemectBa MOJICKYIISIDHOT'O U
HEMOJICKYJIIPHOTO CTPOCHUH. Turmnsr
KPpUCTAJUIMYCCKUX PCHICTOK U CBOMCTBa
BCIICCTB

ITonstue o AUCIICPCHBIX CUCTCMAX.
Hpe,[[CTaBJ'ICHI/Ie 0 KOJUIOMAHBIX pacTBOpax

15

HcTuHHBIE pacTBOPHI: HACHIIIEHHBIE U
HEHACBILICHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparst

16

17

18

CriocoObl BbIpayKe€HUS! KOHIIEHTPALlUU
pacTBOpOB

Pemenue 3a1a4 ¢ NCNoJIb30BAHUEM MOHSITHH
"MaccoBasi 10J11 pacCTBOPEHHOIO BelecTna',
"MoJIsIpHasi KOHIIEHTpaus'"
Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUUYECKUX BEILECTB

19

Cucrematusanusa 1 0000IIIeHNEe 3HAHUH 11O
TEME




20

21

22

KonrponsHas padora o temam "Crpoenue
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
anemenTtoB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”

Krnaccudukanus XuMHYECKUX peakiui B
HEOPraHWYeCKON M OpraHuYeCKON XUMHUU.
3aKOH COXpaHEHHUsI MacCChl BEILIECTB; 3aKOH
COXPaHEHUs U TIPEBPAIEHUS SHEPTUH TTPU
XAMUYECKHAX PEAKIUAX

TeroBbie 3G HEKTH XUMUYECKUX PEaKIHiA.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Beruucnenus no ypaBHEHHSIM XUMHYECKUX
peaKkuui ¥ TepMOXMMHUYECKUM YPAaBHEHUAM
CKOpoCTh XMMHUYECKOH peakluu, e€
3aBUCUMOCTH OT Pa3IHuHbIX (PAaKTOPOB.
Karanu3 u xaTanns3aropsl

I'omoreHnHsie u TCTCPOTCHHBIC pCAKIINU

26

27

28

[IpakTuueckas padbora Ne 1 mo Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
CKOPOCTb XUMUYECKON peakiuun"

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XHUMHYECKOE paBHOBECUE
[IpakTuyeckas padora Ne 2 o Teme

"BnusiHue pa3nuyHbIX (aKTOPOB Ha
10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS"




QHGKTPOHI/ITI/I‘ICCKEUI Jucconuanms.

29 CuuibHBIE U cita0ble 27eKTpoIuThl. CTeeHb
JUCCOLUALIUU
HNonnoe npousseaenue Boabl. Cpena

30 BOJIHBIX pacTBOPOB. Bogopoaublit
nokazatensb (pH) pactBopa

31 IM'maponus coneit. Peakiuu, npoTtekaromuye B
pacTBOpax 3JIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 mo Teme

32 "XuMHYeCKHE peakllui B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. BaxxHehme oOKUCIUTeNd U
BOCCTaHOBUTENH

34 Mertoa 51eKTPOHHOTO (3JIEKTOHHO-HOHHOTO)
OanmaHca

35 DIEKTPOIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemrenue 3a1a4 pa3InyHbIX THIIOB

37 Pemenue 3amay pa3auvHBIX TUIIOB

38 CucremaTu3aius 1 0000IIeHNe 3HAHUH TTO
Teme "XuMHuueckue peakiuu'

39 KonTponbhas pabota no teme
"Xumuueckue peakuun”
[Tonoxenue Hemeramuios B [lepuoanueckoit

40 CUCTEME XUMUYECKUX 31eMeHToB . 1.

MenieneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. PU3MUECKUE CBOIICTBa HEMETAIIJIOB




AnnoTponusi HEMETaUIOB (Ha IIpUMepe

41
KHCJIOPOJIa, cepbl, hocdopa u yrieposa)

42 Bogopon: nonmyuenue, Gpusndeckue u
XMMHYECKHE CBOMCTBA. [ 'nipuibl
["anmorensl: HaxXOXIEHHUE B IPUPOJE,

43 CrocoObI MoydeHus, pu3nyeckue u
XUMHUYECKHE CBOICTBA
l"anorenoBonopoabl. Baxkneiue

44 KHCIIOPOJICOICPKAIIUE COSAMHECHHUS
raJloreHoB
JlabGopaTopHbIie 1 MPOMBIIIICHHBIE CTIOCOOBI

45 noJiyuyeHus rajoreHoB. [Ipumenenue
TaJIOTeHOB M UX COCIUHEHUIA
[IpaxTnueckas padora Ne 4. Pemenue

46 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Tanorensr"

Kucnopon: naboparopHsie u

47 MIPOMBIIIIJIEHHBIE CTIOCOOBI MTOTYYESHHS,
¢u3nueckre U XxuMuyeckue cporicta. O30H.
[IpuMeHeHne Kucnopoia u 030Ha

48 Oxkcubl ¥ IEPOKCUBI

49 Pemenwue 3a1a4 pa3TuIHBIX THIIOB
Cepa: HaXOKJJeHHE B IPUPOJIE, CITOCOOBI

50 NoJTy4eHus1, GU3NUECKUE U XUMHUYECKHE
CBOMCTBA

51 CepoBoaopo, Cyabhuabl

59 Kucnopoaconepsxamue coeIMHEHUS CEPHI.

Oco0OeHHOCTH CBOMCTB CEpHON KUCTIOTHI




53

[TpakTuyeckas pabora Ne 5. Pemenue
SKCIEPUMEHTaNIbHBIX 3a7a4 1o Teme "Cepa
U eé coequHeHus"

54

A30T: HaXOXJACHUE B IPUPOJE, CIIOCOObI
MOJTy4eHUsl, PUBHUECKUE U XUMUICCKHEC
CBOMCTBAa. AMMMAK, HUTPUJIBI

55

56

Kucnopoacoaepskaiiye COeAMHEHHUS a30Ta.
Oco0EHHOCTH CBOUCTB a30THOM KUCIIOTHI

[IpuMeHeHne a30Ta U €ro CoeAMHEHUH.
A30THBIE yI0OpEHUS

57

dochop: HAXOKICHHUE B TIPUPOJIC, CIIOCOOBI
MOJyYCHHUSI, PU3NICCKUE K XUMHUCCKHUEC
cBorictBa. Dochuas u hochun

58

59

Oxcunst hocdopa, pochopconepxarime
kucioThl. Conu hochopHOM KUCTOTHI
ITpumenenue pochopa 1 ero coeAMHEHUH.
dochopubie y1oOpeHus

60

[IpakTnueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX 3a7a4 10 Teme "A30T
u pochop 1 ux coenuHeHU"

61

VYraepon: HaXoXKIEHUE B IPUPOJIE,
AIJIOTPOIIHBIE MOAUPUKALNY; GU3HUECKUE U
XUMHUYECKHE CBOICTBA, TPUMEHEHHE

62

63

Oxcun yriepoaa(ll), okcun yrinepona(1V),
YroJIbHast KUCJI0Ta U €€ COJIU

Pemenue 3amaq Pa3JINIHbIX TUIIOB




Kpemuuii: Hax0KI€HUE B IPUPOJIE,

64 CrocoOBI MoJydeHus, pu3ndeckue u
XUMHUYECKHE CBOICTBA

65 Oxcup kpemuusi(1V), kpeMHueBast KUCIIOTA,
CHJTHKATBI

66 [IpumeHeHre KpeMHHUS U €ro COSTMHEHU M.
CrekJ10, €ro nojiyueHue, BUIbI CTEKIIa

67 Pemenue 3a1a4 pa3mu4HbIX TUTIOB

68 Cucremaru3zamnus u 0000IIeHNE 3HAHUH 110
teme "Hemeramibr"

69 Kontponbnas padota no teme "Hemeramibr"

70 AHanus pe3ynbTaToB KOHTPOJIbHON paboThI,
KOppEeKLHsI OINO0K
[Tonoxxenue metanios B [lepuoguyeckoit

71 CUCTEME XMMHYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB

7 O6mue ¢pusznyeckue cBOCTBa METAIIOB.
[IpuMmeHeHre METaIoB B OBITY U TEXHUKE

73 CmuiaBsl MetasuioB. Kopposust Mmetamion

74 Pemenne 3a1a4 pa3nuyHbIX TUIIOB
DNEKTPOXUMHUUECKUNA Psi/l HAMTPsHKEHUN

75 MeTaiioB. O0IIMe cCrocoObl MOMyUeHUs
METaJJIOB
O6mras xapakreprucTuka MmetayuioB |A-

76 rpynisl [leppoauyeckoit cuctemsl

XMMHYECKHX 31EMEHTOB. HaTpuit n kanuii:
noJiydeHue, PU3NnIecKue 1 XUMUIECKHe




CBOMCTBA, IPUMEHEHHUE MIPOCTHIX BEIIECTB U
HUX COEIUHEHNN

7

Oo6mas xapakrepuctuka metamion [1A-
rpynusl Ileppoaudyeckoi cucTemsl
XMMHYECKUX 3JIEMEHTOB. Maruui u
KaJIBIUH: TIOMy4YeHue, GU3ndecKue u
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE
MIPOCTHIX BEUIECTB U UX COCAUHEHUN

78

79

JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

ATIOMUHMHIL: I[MOJIy4CHHEC, (1)1431/1%01(1/16 n
XUMHNYCCKHEC CBOﬁCTBa, IIPUMCHCHUC

80

AmdoTepHbIe CBOWCTBA OKCHA U
TUIPOKCUIA ATFOMUHUS,
TMIPOKCOKOMIIJIEKCHI aTFOMUHUS, UX
IIPUMEHEHHE

81

82

83

84

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

ITpakTruyeckas pabora Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"MeTaJibl TTIaBHBIX oArpynmn"

OO11ast xapakTepUCTHKa METaJIOB
no0ouHbIX noarpymn (b-rpymm)
[lepruonnyeckoil cuCTeMbl XUMHUYECKUX
3JIEMEHTOB

du3znueckne ¥ XUMHUUECKHE CBOMCTBA Xpoma
n €ro COCHHHCHHﬁ, HUX NPpUMCHCHUC

85

Baxwuerime coeTMHEHUs Maprasiia.
[TepmanranaT kayusi, €ro OKUCIUTEIbHBIE
CBOICTBa




duznueckre 1 XUMUYECKHE CBOMCTBA

86 xKenes3a u ero coenuHenuil. [lonyuenue u
MIPUMEHEHHE CIUIaBOB XKelle3a

87 DU3NYECKUE U XUMUYECKUE CBOMCTBA MEJIU
U e€ COeIMHEHUH, X IPIMEHEHHE
duznyeckue U XMMHUYECKHUE CBOICTBA IMHKA

88 1 €ro COeAMHEHUH, NX MPUMEHEHHE.
I'MapOKCOKOMIUIEKCHI IMHKA
[IpakTuueckas pabora Ne 8. Pemenue

89 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"MeTaibl TOOOYHBIX OArpyHH"”

90 Pemrenue 3a1a4 pa3InyHbIX THIIOB

o1 O0600611eHre U cucTeMaTU3alus U3Y4eHHOTO
Marepuaia mno teme "MeTaysr"

92 KonrtponbHas padorta no reme "Metasibl"

93 AHanus pe3ynbTaToB KOHTPOJIBHOM paboThI,
KOPPEKIHsI OIINO0K
Posnb XxuMum B obecrieueHH yCTOMYMBOTO

94 pasBuTHs yenosedecTsa. [lonsTue o
HAYYHBIX METO/AX MCCIICJOBAHUS BEIIECTB
HayuHble mpUHITUIIBI OpraHU3aIH

95 XHUMHUYECKOT0 IIPOU3BO/ICTBA.
[TpomblIIIEHHBIE CITOCOOBI MOTYUEHHS
BaXHEUIIINX BEILECTB

96 XUMHUECKOE 3arpsi3sHEHUE OKPY KAIOIIEH
Cpeabl U ero MocieACTBUS

97 XHMHS U 310pOBbE YEIOBEKA.

JlexapcTBEHHBIE CpeICTBA




Xumus nmuiy. Pois XuMun B o0ecrieueHnu

98 . 1
MUIIeBON O€30MacHOCTH

99 KocMmeTrnueckne u naproMepHbIe CpeACTBa. 1
BbriToBas xumus
XuMus B CTpOUTENIbCTBE. BaxkHeniue

100 CTPOUTEIBHBIE M KOHCTPYKIIMOHHBIE 1
MaTepuabl

101 XUMHUS B CEIbCKOM XO3SICTBE. 1
Opranudeckrie 1 MUHEPATIbHBIEC yIOOPEHUS

102 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0 1
TeMe

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Xumusi, 10 xmacc/ Epemun B.B., Kyzemenko H.E., Teperun B.U., /Ipo3aos
A.A., Jlynun B.B.; nox penakuueit Jlynuna B.B., O6miecTBo ¢ orpaHn4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY; Akninoneproe ob6mecTBo «M31aTenbcTBO
«IIpocBenienue»

» Xumus, 11 xnacc/ Epemun B.B., Ky3emenko H.E., [Ipo3noB A.A., JIlynun
B.B.; nox penakiueit Jlynuna B.B., O01iecTBo ¢ orpaHiueHHON
OTBETCTBEHHOCTHIO «[PODAY»; AknnonepHoe odiectBo «M3aaTenbcTBO

«IIpocBenieHue»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/



		2023-08-30T11:13:57+0400
	0087e2b81f3f0d3f7b
	Корнилова Наталия Николаевна




