MUHUCTEPCTBO MPOCBEIIEHUA POCCUICKON ®EJTEPALIIN
MunucrepcrBo oopasoBanusi Tyabckoil 001acTH

AIMHUHHCTPAUMs MYHHIMIIAJIBbHOT0 00pa3oBanus ropoa HoBoMockoBck

MBOY "COHI No15"

PABOYAS ITPOT'PAMMA

y4eOHOro npeamera «XuMusi. Yriay0JIeHHbIH YPOBEHb)

st ooyyatromumxest 10 —11 kiaccos

~\
NOKYMEHT NOANNCAH
SNEKTPOHHOW NMOAMNNCHIO

Ceptudukat: 3C5D982A89C6D13A7F14B6F2FOAB78ES
Bnapeneu: KamapavHa Enena BnagumunposHa
LencteuteneH: ¢ 13.04.2023 po 06.07.2024

. J
HoBomockoBck 2023-2024




MOSACHUTEJIBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OO0IIEero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepaabHOI obpazoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusi(POIl COO), npeacraBieHHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenojgaBanus
y4eOHOro mpeaMera «XUMHs» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOMUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUS BocnUTaHUs B Poccuiickoit
@epnepanuu Ha nepuo 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

XuUMHsT Ha YpPOBHE YIUIYOJEHHOIO H3yYEHHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus yuamuxcs 10-11 xmaccos.
W3yuyenne mpeamera, peanuzyemMoe B ychoBHsIX —auddepeHIpOBaHHOTO,
npouiabHOro OOyuYeHHusi, MPHU3BAHO O0OECIeYnTh O0O0IEe00pa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTayy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaAKKe IS
MPOJIOIKEHUS OOYYEeHHS B OpraHu3alusx MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 IPUOPUTETHBIX JUCITUTUIAH.

B mporpamme mo XuMUM Ha3HauYCHHE TIpenMeTa «XHUMHs» TOJTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralOLIMMU
nonoxkenusiMu O@I'OC COO o B3auMOOOYCIOBJICHHOCTH LIEJICH, COJIepKaHUs,
pe3yapTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUIETEIBLCTBOM TOMY SIBIISIFOTCSL CJEAYIOIIME BBIMOJHSIEMbIE MPOrpPaMMOMN MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh obecreynuBaer
MOJIyYeHUE MPEACTaBICHUSI O IENsIX, COAEep>KaHWU, OOIIe CTpaTeruu
00yd4eHMs, BOCTUTAHUS U PA3BUTHS 00YUYaIOIMIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOTO B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLLIAs, KOTOpast pe1yCcMaTpUBaeT
omnpeeleHre: TPHUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3Yy4YEHUs Y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX U KAYECTBEHHBIX €ro
XapaKTEPHUCTHK; MOAXO0J0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX OCTHKCHUN OOyJaromuxcs B
paMKax HTOrOBOW arrectaliud B (OpPME €AUHOTO0 TOCYAAPCTBEHHOIO
’K3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriryOJaE€HHOTO U3YUYEHUSI XUMUU:



e YCTaHaBIMBAaE€T MHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4YeHUsT B paMKaxX OTAENbHBIX mpoduineii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSAM/pa3fiesiaM Kypca;

e Ja€T NMpUMEPHOE pacmlpeliejieHue Yy4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTIo
JUTSI U3y9EHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TIOCIENOBATEIbHOCTh H3YUYEHHS y4eOHOTrO
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1eJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yri1yOJI€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAaHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesibHON
pOTrpaMMBbl CpeaHero o011ero oOpa3oBaHuUs (JIMTYHOCTHBIX,
METanpeMETHBIX, NMPEAMETHBIX), @ TaKkKe C y4ETOM OCHOBHBIX BHUJOB
y4eOHO-MTO3HABATENbHBIX ~ JCHCTBUI  00ydYaromerocss IO OCBOCHHIO
CoJiepKaHUs IpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIMSAM B MPOrpaMMme MO XMUMHUH TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOYyYe€HHMEM XUMHUU Ha YpPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TpenelaMd  YCTAHOBJICHHOW TPOrpaMMON 1O  XHUMHUHU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpKaHHS Y4eOHOTrO MpeaMera
«XuMus» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIOLICH,
KOTOpasi JAOJKHA OMPENEsAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOIO
npoduss 00yueHus.

B coorBerctBUM ¢ KoHuentyaiabHbMH nojoxeHusmu PIOC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro W yriyONE€HHOro YpOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOYyYEHHS HAa YPOBHE CPEAHEro oOIIero oodpa3oBaHUs
XUMHUST Ha YpOBHE YIUIYOJIEHHOIO W3Y4YEHHUs HaNpaBieH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOINIMM  3TAaloM  MOJIYYEHHs]  XUMHYECKOTO
oOpa3oBaHMsI B paMKax M3yYeHHUS CIHEIUAIbHBIX €CTeCTBEHHO-HAyYHbIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHU3aIUsaX CpelHero npodecCuoHaIbHOTO
oOpazoBanusi. B 3Toll CBsI3M H3ydeHHE NpeaMeTa «XUMHs» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHHe U  YIrIyOJIeHHE TEOpEeTHUEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYUYAIOIMIUXCS, BEIOPABIIMX OMpPenenEHHbIN Tpoduiib
00y4eHHs1, B TOM YHUCIIE C EPCIEKTUBON MOCIEAYIOMIErO MOJIyYeHUsI XUMUUECKOTO
00pa3oBaHus B opraHu3alusx npodeccuonaapHoro oopasopanus. Hapsay ¢ atum,
B cBere TpeOoBanuii PI'OC COO Kk miIaHUpyeMbIM pe3yibTaTaM OCBOEHHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMBbl  CpeHEro oOIIero oOpa3oBaHUs
U3ydYeHHE TMpeaAMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe Ha peuleHHe 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyaroumxcs, Ha (GpopMHpOBaHUE y HHUX
OOILIECMHTEIUIEKTYaJ IbHBIX YMEHHUH, YMEHUI palMoOHAIU3alMi Y4eOHOTO Tpyla U
000OIIEHHBIX  CMOCOOOB  NIEATENBHOCTH, HMEIOIUX  MEXAUCIUIIITMHAPHBIH,
HaANPEAMETHBII XapakTep.

CocraBngmomMu mpeaMera «XUMHUsS» Ha YpOBHE yriayOnEHHOIO M3ydeHHUs
ABIIAIOTCS  yriayOn€HHble Kypchl — «Opranuueckas xumus» u «OOmas u
Heopranuueckas xumus». [lpu onpezaenennu noaxoa0B K 0TOOPY U CTPYKTYpPHOM
OpraHM3alMi COAEpXKaHUs 3TUX KypCOB B IMpPOrpaMME MO XMMHHU 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOJaE€HHOTO
YPOBHEHN U3yUEHUs IpeaMETa.

OcHoBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCAIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHs IpeaMeTa. DTa CUCTEMaA
3HAHUW IIOJydaeT OIpPEAeIEHHOE TEOPETUUECKOE JIONOJHEHHUE, I03BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyibliMii  00BEM  (PAKTOIOTHUECKOTrO
maTepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3Yy4YEHHs IpeaMmera olecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX U CBOMCTBAX MX COCJUHEHHMH HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUs
IPEJICTaBICHUA O CTPOEHUM BEIIECTBA, XMMHUYECKON CBA3M M 3aKOHOMEPHOCTSIX
NPOTEKaHUsl PEAKIN, pacCMAaTPUBAEMBIX C TOUKH 3PEHUSI XUMHUUYECKONW KUHETUKU
U TepMOAWHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoit
CHUCTEeMBl ~ XMMHYECKHX  DJIEMEHTOB  OasWpyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSAX O CTPOCHUU aTomMa. XUMHUYECKas CBS3b
OOBSACHSIETCS C TOUKH 3PEHHSI SHEPTeTUYECKUX U3MEHEHHH Mpu €€ 00pa30BaHUM U
pa3pylLIeHHH, a TaKKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBanus. M3yueHnue
TUNIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeAcTaBiIeHUM 00
ANEKTPOXUMHUYECKHUX MPOLECCaX U JIEKTPOJIU3E PACIUIABOB U PaCTBOPOB BEILIECTB.
B kypce opraHmyeckod XMMHUM TPH PACCMOTPEHUH PEAKIIMOHHOW CHOCOOHOCTU
COCIMHEHHM yaenseTcsi 0c000e BHUMAaHKE BOIPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HaueHWe UMEET TO, YTO Ha COJECpPKAHUE KYpPCOB XHMHHU
yriay0inEHHOTO yPOBHS M3YUYEHHS ISl KJIACCOB ONpPEeEHHOT0 Ipoduis (TIaBHBIM
o0pa3oM Ha HX CTPYKTypy MU XapakTep J[ONOJHEHUM K o0meil cucreme
IpeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpeaMeTsl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3ndeckoro mpoduius 0osbiioe
3HauYeHHE OyIyT MMETh 3JEMEHThl y4eOHOro marepuana no oomei xumuu. Ilpu
U3YUYEHUU TMpeAMeTa B JAHHOM Cilydyae akIEeHT OyneT cleinaH Ha OOIIHOCTb
METOJI0B MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsIpHasi Teopust (MOJIeKyJisipHas Teopus B (DU3HMKE), 3aKOHBI COXPAHEHHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOIU3a, INPEIACTABICHUA O
CTPOEHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ouosiorudeckoro nmpoduisi 60BN yIaeIbHbIH BeC OyJIeT MMETh OpraHuyecKas
xumus. B aTOM cilyyae nmpenocTaBisieTcss  BO3MOXKHOCTb sl Oosee
O0OCTOSITEIFHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOW OpraHu3alMd — KIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpPHBbIE KOMITOHEHTBI, KaK JIMNUJbI, OEJIKH, YIJIEeBOJbl, HYKJICHMHOBBIC
KUCJIOTH U Apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BELIECTB CIYy’KaT OCHOBOW JUIs H3Y4YEHUs
CYILIIHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPEHUS.

B mnmane ¢QopmupoBaHUS OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOCHHUS
oOLIeHayYHBIX METOOB ITO3HAHUS U ONbITA PAKTUYECKOT0 NPUMEHEHHUS HayYHbIX
3HAaHUW H3ydyeHHe Inpeamera «XuMmus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH MpEeAMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HayuyHBIe MpeaMeTsl», «MaTtemarnka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

ITpu wn3yueHun yueOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero oomiero oOpa3zoBaHus (Ha 6a30BOM
ypOBHE), 3a7aueii MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAyKd XHMHUU Kak oOOJacTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpHI. Pemienne
TOM 3aJaud Ha yrayOJa€HHOM YpOBHE H3y4Y€HHUs IIpeaMeTa IpearnoJiaract
peanu3alumio TaKuX LEJEH, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbLHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTAX U MIO3HABAEMOCTH SIBIEHUW NIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllell ponu B oOecredeHuH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  IpoOJeM
HKOJIOTUYECKOM, SJHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHUU
MEJMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
o0ecreyeHny PalruoOHAIBHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJBTYypbl UEIOBEKA, & TAKXKE SKOJIOIMYECKU
000CHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpEAE;

e OCBOCHME CHUCTEMBl 3HAaHHW, JIEKAIIMX B OCHOBE XWMHMYECKOH
COCTaBIISOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHATUM, 3aKOHOB WM TEOPUM XHWMHH, COBPEMEHHBIX IPEACTABICHUM O
CTPOCHHM BEIIECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TE€PMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHUs XMUMHUYECKUX PEAKLUUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 0OmImx
HAYYHBIX [TPUHIMIIAX XUMUYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHue y 00yJaroIuXcst OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHUYECKMX 3HAHUU 1 OOBICHEHUS
KJIFOYEBBIX MJIEHM M MpoOJeM COBPEMEHHOM XUMHH, JJIsI OOBSCHEHUS U
MIPOTHO3UPOBAHUSI SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
TPaMOTHOTO pelieHus MpoOJIeM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJIOTUYECKON 0€30aCHOCTH MOCIEICTBUI
OBITOBOM U TPOU3BOJACTBEHHOW JEATCIIBHOCTH YEJIOBEKA, CBS3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJIb30BaHMEM H  MepepaboTKoM
BCIIICCTB;

yriyOJieHne  TPEACTABICHUM O  HAay4YHBIX  METOJax  IO3HAHUA,
HEOOXOJMMBIX JIJII TPUOOPETeHHs] YMEHHI OPUEHTHUPOBATHCS B MHpPE
BEIIECTB MU OOBSACHEHHUS XHMHUYCCKHX SBJICHUM, HMCIOIIMX MECTO B
MPUPOJE, B MPAKTUUECKON ESATEIBHOCTH U ITOBCEAHEBHOW KU3HU.

B mnnaHe peanuzanuu MEpBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
GyHKIHNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUS MPH W3YYEHUU
npeaMera «XuUMHUsD» Ha  yrayOJn€HHOM  ypOBHE OCOOYI0  aKTyalbHOCTb
NpUOOPETAIOT TAKKUE LETU U 3a7a41, KaK:

BOCMIUTAaHWE YyOEKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIIAJIHBIX HUCCIAEIOBAaHUM B XUMHH, (POpMHpPOBAHHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHTAaHWIO  HAa  OCHOBE  YCBOEHUSA
00IICYCTIOBEUECCKHUX LIEHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX WHTEPECOB, HHTEIUICKTYaJbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O00ydJaronuxcsi, (GOpMHUPOBaHHWE Y HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCIIEITHOM MPO(EeCCHOHaTBHON U O0IIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOTO IPUPOJIOIOIL30BAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIBTYPBhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
M10JIC3HOM DKOJOTHYECKOM JICATCIbHOCTH.

OO6111ee YMCI0 YacoB, MPEAYCMOTPEHHBIX JJIsl U3YUYEHUS! XUMHUH HA YTIIyOJIEHHOM
YpPOBHE CpeaHero obdiero oOpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 gaca B HeemIo).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'TAHNYECKASA XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKON XMMMH.

[Ipeamer W 3Ha4eHUME  OpPraHUYECKOM  XUMHH, IPEIACTABICHUE O
MHOT000pa3uy OPraHUu4eCKUX COETUHEHUI.

ONEeKTPOHHOE CTPOEHHE AaToMa YIJepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHple BO3MOXKHOCTH aToMa yriepoaa. XWMHUYECKas CBA3b B
OpraHMYECKUX COEOUHEHMSX. Tumbel TruOpUAM3aluU  aTOMHBIX — OopOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOW CBsI3HM (OOMEHHBIN U JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OpunapHasi, [BOMHAs U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYyJax
oprannueckux BemiecTB. [lonsitue o cBOOOOHOM panukane, Hykiaeoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPraHMYECKUX COEAMHEHUNH. MONeKyJIspHble H  CTPYKTYpHbIE  (OPMYJIBL.
CrpykrypHble (QOpMYJBl PA3NIMUYHBIX BHUJAOB: DPa3BEPHYyTas, COKpallEHHas,
ckesmetHasd. M3omepusa. Bunabl u3oMepuu: CTpyKTypHas, IIPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3(P(HEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIyKTUBHBINA
U Me30MEepHBIH 3D HEKTHI).

[IpencraBinenne o kinaccupukalumum oOpraHndeckux BemiecTB. [lonsTue o
(¢yHKIMOHanbHOU rpynne. ['omosnorus. I'omonorudeckue psaapl. CucremMarnyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbie Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHocT U KiaccU(PHKAIMS OpPraHUYecKuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YCHHUS BEIIECTB M HX IPEBpaIICHUI:
O3HaKOMJIEHHE ¢ 0Opa3llaMH OpraHMYECKMX BEIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IIPU HArpPEBaHUU
(mnaBieHue, OOyriIMBaHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENIEH MOJIEKYJI
OpPraHUYECKUX BELIECTB.

YraeBoaopoasl.

Anxanbl. ['oMmonornyeckuil psj ankaHoB, o0mas (GopMyia, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJKaHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. DU3NUYECKHE CBOWMCTBA
QJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JNETUJIPUPOBAHUS, TUKIN3ALMA, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PaAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAHOB.

[uknoankanel. O0mas ¢popmysa, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS W XUMHUYECKHX CBOMCTB MaJbiX (IMKJIONPOMAH, IUKIOOyTaH) u
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) IHUKIoaIKaHOB. CrocoObl MOydYeHUs U
MIPUMEHEHHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, odmias (popmylia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJKEHOB, Sp°-
ruOpuan3aius aTOMHBIX opOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHUMUYECKUE CBOWCTBA: PEAKUUU IPUCOCIUHEHUS, 3aMELIEHUS B O-ITOJIOKECHHE
IPU JBOWHOW CBSI3M, MOJUMEpHU3anuu U okucieHus. [IpaBuino MapkOBHHKOBA.
KauecTBeHHbIe peakiiuyi Ha ABOWHYIO CBs3b. CIOCOOBI TOJIYYCHHS W IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONMpsDKEHHBIC, U30JIUPOBAHHBIC,
Kymyauposartvle). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilomumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHUE aJIKaIueHOB.

Anxunbl. ["'oMonornueckuii psi adKWHOB, 001Ias (popmyia, HOMEHKIATypa 1
U30MEpHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, Sp-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriepona. @uU3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMH  MPUCOCAUHEHHS,  JIUMEPU3ALMM U
TPUMEPU3ALUU, OKUCIEHUS. KUCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MOTyYEeHUS
Y IPUMEHECHUE aJIKUHOB.

ApomaTtudeckue yriaeBoaopoasl (apeHsl). ['omojoruueckuili psifi apeHoB,
oOmras popmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI OcH30Ma. (DU3NYECKHe CBOWCTBA apEeHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMK 3aMellleHUsl B OEH30IbHOM KOJIbIIE U
YIJIEBOJAOPOJHOM pPaAUKAJIC, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpencraBieHre 00 OpPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanusa ctupona. CrocoObl NOIyYeHHs U
IIPUMEHEHUE apOMATUYECKHUX YIJIEBOJIOPOIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHbIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbI# yronas u mpoAyKTsl ero nepepadotku. Crnocodsl nepepadboTku HedTu:



NEPEroOHKa, KPEKUHT (TEPMHYECKH, KaTaTUTHYECKH), PUPOPMUHT, MHUPOIIHU3.
[TpoxyxTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIIeBOAOPOI0B. Peakiuun
3aMElIeHHs] TajoreHa Ha TUIPOKCOTPYIY, HUTPOTPYIIy, LHUAHOTPYIIY,
amMuHorpynmy. JleiictBue Ha TaJOreHNPOM3BOAHBIE BOJAHOIO U CIHUPTOBOTO
pactBopa wWENoYnd. B3auMoaelCTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METaNIOOPTaHUYECKUX COEIMHECHUSIX. Hcnonb3zoBanue
raJIOr€HNIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCTepUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M WX MPEBpalleHU:
u3ydeHrne (PU3MUECKUX CBOMCTB YIJIEBOJAOPOIOB (PaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakluil yriaeBoJOpOIOB Pa3IMYHBIX KiIaccoB (oOecuBeYyrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajius, B3aUMOJECHCTBUE aleTUIeHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHUE
yriaepoJa M BOJOpPOJAa B OPraHMYECKUX BEIIECTBAX, IOIy4YCHHE OSTUICHA WU
U3Y4YEHUE €ro CBOWMCTB, O3HAKOMJIeHHE ¢ KoJuleKiusmu «HepTts» u «Yromb», ¢
oOpa3llamMu 1lacTMacc, KaydyKOB U PE3HUHBI, MOJEIMPOBAHUE MOJIEKYII
YTJIEBOJOPO/IOB U TaJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucnopoaconepxaiimue opranu4eckue coeAUHEHMS.

[Ipenensuble omHOaTOMHBbIE COUPTHL. CTpoeHHE MOJIEKyn (Ha TMpuUMeEpe
MeTaHOoJla W JTaHoyia). ['oMmosorumdeckuit psa, oOmas Qopmyia, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBOWCTBAa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoloOpoaHbIE CBSI3M MEXIYy MOJEKyJIaMH CIHUPTOB.
XVWMUYECKHE CBOMCTBA: pEaKlUMUU 3aMELEHUs, JACTUApATalliH, OKUCICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKMMHU U  HEOPTaHUYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakiys Ha OHOATOMHBIE CITUPTHI. J[elicTBHUe 3TaHOJIa U METaHOIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYEeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIULEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKLMU 3aMEIICHUs, B3aMMOJIEUCTBHE C OPraHUuYeCKUMU
U HEOPraHMYECKHMHU KHCIOTaMH, KAaueCTBEHHAs pPEaKkiusi Ha MHOTOaTOMHBIC
cnupthl. [IpencraBnenne o MexaHu3Me peakiuuil HyKJICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. C(CnocoObl MOMyYeHHUS U NPUMEHEHHUE
MHOTOA2TOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIIUSHHE TUIAPOKCOTPYIIIbI U
OeHzonpHOrO siapa. dusmueckue cBoicTBa (PeHosa. OCOOEHHOCTH XHUMHUYECKHUX



cBoiicTB (enona. KauecTtBenHsie peakuuu Ha ¢(eHos. TOKCHYHOCTH (peHomna.
Crioco0ObI osTydeHus: U npuMeHeHue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS — alIbJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynnbl. ['OMoOJIOTHYECKHE sl ANbJIETHIOB U KETOHOB, 00IIas
dopMyina, m3oMepuss U HOMEHKiaTypa. PU3NYECKUE CBOMCTBA aJIbJETHJIOB U
KETOHOB. XUMHYECKHME CBOWCTBA  QIBACTMAOB M  KETOHOB:  PEAKLHHU
npucoeauHenns. OKHCIIEHHE albJern0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE aJbJeTUI0B U KETOHOB.

OnHOOCHOBHBIE NIPEIEIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepus 1 HOMeHKIaTypa. PU3ndeckue CBOUCTBa
OJIHOOCHOBHBIX IMpeNeIbHBIX KapOOHOBBIX KHCIIOT. BomOpoaHbIE CBSI3U MEXAY
MOJIEKyJIaMHi KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dSTepUPUKALUM, PEAKIUM C YYacCTHEM YIJIEBOAOPOJHOIO paauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbHUHOM KHUCJIOTHL. [loHSATHE O MPOU3BOJHBIX
KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEJECNbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. IlpencraButenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAs, OJICMHOBAA, JUHOJEBAS,
NuHOoNeH08as KUcnaoThl. CrocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psia, oOumias Qgopmyia, HU30MEpHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOU H
LIEJIOYHOM Cpelie.

XKupsl. CTpoeHue, pU3nYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCJION M 1eno4Hol cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COIEPHKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KUCIIOT. JKUpBI B IPUPOJE.

MBpbI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OOwras xapakrepucThka yriaeBoaoB. Kinaccudukanuys yrieBoaoB (MOHO-, AU-
U ronucaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pPyKTO3a, Tajakro3a, puodo3a,
ne3okcupr0o3a. OU3NYECKUe CBOMCTBA M HaXOXAEHUE B mpuponae. PoTOCHUHTES.
XHUMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C yYaCTUEM CIIMPTOBBIX U AIbIACTUIHON
IPYIIl, CIMPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIOKO3bl, €€
3HAYCHHE B JKU3HEACATEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxapos3a, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaOIKME U HEBOCCTAHABIMBAOIINE AUcaxapuasl. I 'naponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOT€H M 1esunroio3a. CTpoeHue MaKpOMOJEKYJl Kpaxmalla, IJIMKOT€Ha H
euono3bl.  dU3WyYeckre CBOWCTBA Kpaxmalla W UEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: TMIpOJu3, KaueCTBEHHAs] pEeaKiusi C HOJ0M. XHUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, MOJdydeHue 3(pupoB nettoiao3sl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCIIepUMEHTAJIbHBIE METOJbl H3yYE€HHUS BEHIECTB U HMX NPEBpAICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CHUPTA B AJIBAECTUJ HA PACKAJEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibJeruibpl (C TUIPOKCUIAOM
muammuncepeopa(l) u  rumpokcuaom  menu(Il)), peaknus raWIepuHa  C
ruapokcuiom Menu(ll), xumMuyeckue CBOICTBA pPacTBOpa YKCYCHOM KHUCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bl ¢ TuapokcuaoMm menu(Il), BzaumonaeiicTBue
KpaxMaJia ¢ MOJIOM, PELICHUE JKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaMm «CHupThl U
dbenomnwly, «KapOoHoBbIe KUCIOTHI. C0XHBIE YPUPHD).

A3o0Tcoaep:Kkaliue OpraHunYecKue CoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudaTUyecKue M apoMaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moliekys, oOmas (popmyia, u3oMepus, HOMEHKIATypa U (HU3NUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE INEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHHUSL.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJsie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIC peakiuyi Ha aHWIMH. CrocoObl
MOJIydeHUs W TpuMeHeHue amudarudeckux amuHoB. [lonydeHue aHunIWHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE PEACTABUTENH O~
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA AMUHOKHCIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT KakK aM(pOTEPHBIX  OPTaHHMYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJUKOHACHCAINKN, OOpa30BaHWE TMENTHIHONW CBS3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak npupoaHble nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOIU3, ICHATYpaIlus,
KaueCTBCHHBIC PEAKIIUU HA OCIIKH.

DKCIepUMEHTAJIbHBIE METOJbl K3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OCJKOB NpHU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A3zoTcoaepxamue OPTraHUYECKHUe COCJIUHEHUSD) u «Pacrno3HaBanue
OPTaHUYECKUX COCTUHEHUID.

BbicokoMoOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYJSpHas



macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJCKYJSIPHBIX COEAMHEHUN —
MOJIMMEPHU3AITUS ¥ TIOJTUKOHICHCAITH.

[Tomumepubie wmatepuansl. [lmacTmaccsl  (MONMMATUIICH, TOJUTIPOITHAJIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOJIUMETHIMETAKPWIAT, TOJUKapOOHATHI,
novdTUICHTEpedTaIaT). Y TUIM3alus U nepepadoTKa MaacTyKa.

DnacTomepsl: HATypaJbHBII Kay4yK, CUHTETUYECKUE Kay4dyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypasibHble (XJIOMOK, IEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUe (KapoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHMUS (TeduioH, KeBJIap,
AJIEKTPOIIPOBOIAIINE TTOJUMEPHI, OMOpa3iaraeMple IOJIUMEPHI).

DKCIepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U HUCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3a7ad 1o TeMme «Pacno3HaBaHue
IIACTMACC ¥ BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxxnenne wmonekyasipHOM (OPMYJIbI OPTraHUYECKOTO COSTUHEHUS TI0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJEHUE
MOJICKYJIIPHON  (pOpMYJIbI OPraHMYECKOr0 COETUHEHHS 1Mo Macce (00bEMYy)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peakiuu W/WIM WCXOMHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOPMYJIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHUX CBOMCTB HJIM CIIOCOOOB
MIOJTyY€HUs, OMpPEEICHUE JONH BBIXOJAa TPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MesxnpenMeTHbIE CBA3H.

Peanm3zanns MexXnpeIMETHBIX CBA3EH IPU N3YUYEHUH OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHUWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaK M TMOHATUM, MNPUHATBIX B OTHCJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
TEOpWsi, 3aKOH, aHallM3, CHHTE3, Kiaccuukanus, HaONIOACHUE, WU3MEPECHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OdJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIECTBA, (DU3WYECKUE BEIUYWHBI, CIUHUIIBI W3MEPEHHs, CKOPOCTh, DHEPTHUS,
Macca.

buonorusi:  kieTka, OpraHuM3M, JKOcHcTeMa, Ouocdepa, MeTadOIU3M,
HACJIE/ICTBEHHOCTh, aBTOTPO(HBIN W TreTepOoTpOodHBIA THUI MNUTAHUS, OpOKEHHE,
dboTocuHTE3, TbIXaHUE, OCIIKH, YTICBOIbI, )KUPHI, HYKJICUHOBBIC KUCIIOTHI, (DEPMEHTHI.



["eorpadmusi: mose3HbIe HCKOTTAEMbIC, TOTUIUBO.
TexHOoNmorusl: NHILEBbIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KJTACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTtOMHBIX siAep. XUMHUYECKUM 31eMeHT. M3otomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHWCJIA. DHEPTETUUECKHE YPOBHU U
noaypoBHHU. ATOMHBIE OpOuTanu. Kinaccudukamus XuMIYIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
DNEeKTpOHHBbIE KOHPUTYpaIlMd aTOMOB AJIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUH, 3JIEKTPOHHBbIE KOH(UTYypalii HOHOB.
DNEeKTPOOTPUIATETBHOCTD.

[Tepunonnueckuit 3akoH u [leprnonnueckas cucremMa XUMUYECKUX JIEMEHTOB
JA.N. Menneneera. CB43b NEepUOIUUECKOr0 3aKoHAa U [leproanvecKkoil CUCTEMBI
XUMHUYECKUX JJEMEHTOB C COBPEMEHHOM TEOpPHEM  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XMMHYECKUX JIEMEHTOB ¥ 00pa3yeMbIX UMU
MNpPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM ¢ TIepuojaM. J3HAyYCHUeE
nepuoandeckoro 3akona /[ .M. Menneneesa.

Xumuyeckass CBsSI3b. BuHIbI XUMHUYECKOW CBA3U: KOBAJEHTHAs, HOHHA,
MeTajuinyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBSA3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. DHEPrusi U jMHa cBsi3u. [1onsipHOCTh, HATPABIEHHOCTD U
HACBIIAEMOCTh KOBAJICHTHOW CBsaA3u. KpartHbeie cBs3u. BonoponHas —CBA3b.
MexKMOJIEKYIIIPHBIE B3AUMOICHCTBUS.

BaneHTHOCTP M BaJICHTHbIE BO3MOXHOCTHM aTOMOB. CBfA3b AJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C MX T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpPEe COEeTMHEHUN
AJIEMEHTOB BTOPOIO MEPUOJIA).

[IpencraBiienrie 0 KOMIUIEKCHBIX coequHeHusX. COCcTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBareb, JHUraHibl. 3HAYEHUE KOMIUJIEKCHBIX COEIUHEHUH.
[ToHsATHE O KOOPAMHALIMOHHON XUMUHU.

BemniectBa  MONEKYISIPHOTO U HEMOJEKYJISIPHOTO  CTpoeHusl.  Turbl
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucreMax. Vctuanable pacTBopsl. [IpencraBnenue o
KOJUIOMIHBIX pacTBopax. CnocoObl BBIPAKEHUS KOHIEHTPALMH PACTBOPOB:
MaccoBasi J0JIsl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacelllieHHbIE 1
HEHACBIIIEHHbIE PACTBOPBI, PACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukarys n HOMEHKIaTypa HEOPraHWYECKUX BEIIeCTB. T pUBHATLHBIE
HAa3BaHUs OTJEIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMYECKOH U OpPraHudecKou
XUMHH. 3aKOH COXPAHEHUS MacChl BEILECTB; 3aKOH COXPAHEHUs W MPEBpalICHUS
DHEPTUU TIPU XUMHYECKUX peakinusiX. TermnoBbie 3(Q(PEKT XUMUUYECKUX PEaKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOUN peakiny, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (DaKTOPOB.
['omoreHHbIe U reTeporeHHsle peakuu. Karanus u kataaus3aTopsl.

OOpatumpie 1 HEOOpaTUMBIE pEeaKIIuu. XUMHUUIECKoe paBHOBecue. KoHcTanTa
XUMHUYECKOTO paBHOBeCUA. (DAKTOPBI, BIHSIOIIAE HA TOJIOKEHHE XHUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPAlMU BELIECTB, YYAaCTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Onextponutnyeckass aucconuarnus. CuibHBIE €W CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAsl, HEUTpanbHasi,
nienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponu3 coneid. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipollecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
Baxneiimme OKHCIATETW W BOCCTAHOBHUTENIW. METOH 3JIEKTPOHHOTO OanaHca.
DIJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHI:
pa3oKEHUE TNEPOKCUIA BOJAOPOJAa B MPUCYTCTBUU KATAIM3ATOpPA, MOIEIHU
KPUCTAJUTMYECKUX PEMIETOK, IPOBEICHUE PEaKIINii MIOHHOTO 0OMEHa, OTIPEICIICHHE
Cpedpl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, W3YUYEHUE BIMSHUS PATUUHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW pEAKIUU M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannuyeckasi xummusi.

[lonoxxenne HemertauioB B Ilepuogmyeckod CuCTeMe  XUMHYECKUX
anemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHHUS MX aTOMOB. DU3MUYECKHE
CBOMCTBAa HEMETAJJIOB. AJUIOTPOIUS HEMETAJJIOB (Ha MpUMeEpPe KUCIOPOJia, CEphl,
dbocdopa u yraeposa).

Bomopon. Ilomydyenue, ¢u3ndeckue W XMMHUYECKHE CBOWCTBA: PEAKIUU C
METaJUIAMA M  HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['mapuasl.
TOnNMBHBIE AIIEMEHTHI.

["anorensl. Haxoxaenue B mnpupoje, cnocoObl MoJSydyeHus, (pusnyeckue u
XAMHUYECKUE CBOMCTBA. [ anoreHoBogopobl. BaxHenmme Kucaopoacoaepxaime
COCIMHEHMsI TajoreHoB. JIabopaTopHbIE ¥ MPOMBIIIICHHBIC CIIOCOOBI MOTYYEHUS
rajgoreHoB. [IpuMeHeHue rajJoreHoB U UX COCIUHECHUM.

Kucnopon, o3oH. JlabopaTopHble M MHPOMBIILIIEHHBIE CHOCOOBI MOTYYEHUS
Kkucinopoaa. @U3NUECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U TEPOKCUBI.



Cepa. Haxoxpaenwme B TpUpoie, CIOCOOBI TMONY4YCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBogopon, cyiabbumasl. Oxcun cepsi(IV), okcun
cepol(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOCHHOCTH CBOWCTB
CepHOM KUCIIOTHI. [IpuMeHeHue cepol U €€ COETUHEHU.

A3zor. Haxoxnenue B mpupojie, CHOcOObl MOJyudeHus, (puznyeckue u
XUMHUYECKHE CBOMCTBA. AMMMAaK, HUTpHUIbI. OKCUIBI a30Ta. A30THCTasd U a30THaA
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [Ipumenenue azora
U €r0 COeIMHEHHI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B npupone, cnocoObl MOMyyeHUs, (U3HYECKUE U
xumuueckue cpoiictBa. Dochunabr u dochud. Oxcunbl dochopa, dhochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coemunenuit. dochopHbie
yA0OpeHwUsI.

VYrinepoa, HaxoXIeHUEe B NOpuUpojAe. AJUIOTPONHbIE  MOJAU(PHUKALKUU.
duznyeckre W XUMHYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB, OOpPa30BAaHHBIX
yraeponoMm. Okcua yraepona(ll), oxcupn yrimepona(IV), yroseHas kuciota u €€
colii. AKTHUBUPOBAaHHBIN yrojib, ajgcopouus. DyiiepeHsl, rpadeH, YriepoaHbie
HaHOTPYOKHU. [IprMeHeHne mpocThIX BellecTB, 00pa30BaHHBIX YIJIEPOJOM, M €ro
COCIMHEHUMN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, pu3n4ecKkue u
xumuyeckue cporictBa. Okcun kpeMmHHA(IV), KpeMmHHEBas KHUCIIOTA, CUJIMKATBHI.
[IpumeHeHne kpeMHuUA U ero coeguHeHui. CTEKI10, ero noJay4yeHnue, BUbl CTEKIIA.

[Tonoxenue MeramioB B [lepuonnueckoid cucreMe XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHMS DIIEKTPOHHBIX O000JI0YEK aToMOB MeTamuioB. OOmue
dbu3nyeckue cBolicTBa MeTauioB. [IpuMeHeHHEe MeTauioB B OBITY M TEXHHKE.
CruiaBel METAIOB.

ONEeKTPOXUMHUYECKUN psAl HampspDkeHuid  MmeTaywioB.  OOmme  crnocoObl

NOJyYEHUS METaJJIOB: THIPOMETAILTYPrus, NUPOMETAILTYPIHUs,
anektpoMeraiutyprusi. [lonarue o xoppo3uu MeramuioB. CrocoObl 3alllUThl OT
KOPPO3HH.

OObmas xapakrepuctuka MeTamwioB [A-rpynmsl Ilepuonnyeckoil cucTembl
XUMUYECKUX OJJeMeHTOB. Hartpmii u kanmuii: mnomydeHue, (U3MYECKUE U
XUMHUUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB U UX COCIUHEHUM.

O6mas xapakrtepuctuka metamioB IIA-rpynmnel I[lepuoaudeckoit cUCTEMBI
XUMUYECKAX DJEMEHTOB. Marauii W KaiblHil: ModydeHue, (HU3NYECKUe Hu
XAMHUYECKUE CBOMCTBA, MNPUMEHEHHWE MPOCTBIX BEHIECTB M HMX COECAUHCHUMU.
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

AIOMHUHMI: 1Oy4YeHue, pu3nyeckrue 1 XuMUYECKUe CBOMCTBA, IPUMEHEHUE
IPOCTOrO BEIlleCTBA M €ro CoeauHEeHUH. AMQOTepHble CBOICTBA OKCHIA U
TUJIPOKCUIA AJTFOMUHHUS, TUAPOKCOKOMILICKCHI aTFOMUAHMUSL.



OOmasi  xapakTepucTuka MeTawioB noOouHbix mnoarpymn (b-rpymnm)
[Iepron4eCcKOi CUCTEMBbl XUMUYECKUX 3JIEMEHTOB.

du3znuecKue U XMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl U
rugapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xpoma.

Ou3nyeckue M XUMHUYECKHE CBOMCTBA MapraHia M €ro COCIMHEHHM.
Baxwueiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranna(VII). Ilepmanranart kanusi, €ro OKUCIUTEIIbHBIE CBOMCTBA.

du3znyecKnue U XUMHUYECKHE CBOWMCTBA jKeJie3a U ero coequHeHuil. OKCupl,
ruapokcuabsl U conu xeneza(ll) u sxeneza(lll). [lonyuenne u npuMeHeHUe xene3a
U €ro CILIABOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyuenne n
IIPUMEHEHUE MEIU U €€ COCIMHECHUN.

[Muuk: momyyeHue, (U3MYECKME U XUMHUYECKHE CBOMCTBAa. AMQOTEpHbIE
CBOMCTBA OKCHJIa ¥ THAPOKCHIA IIUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
[AHKA U €r0 COeIUHCHUM.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
n3yueHue oOpasloB HEMETaJUIOB, ropeHue cepnl, docdopa, kenesa, MarHus B
KHCJIOPOZE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aUMOJIEWCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIOB C BOJIOM (BO3MOKHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpAMHU KHUCJIOT U
nieioueid, KaueCTBEHHbIE PEaKI[Mi Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOJIOPO/JIa
U KaTUOHBI METAJIJIOB, B3aMMOJIEHCTBUE THUIAPOKCHUIOB AIOMUHUS W IIMHKA C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO TeMam
«T"anorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U MX COCTUHEHUY,
«Mertasibl TJIaBHBIX TOATPYID», «MeTamuibl TOOOYHBIX MOATPYIIID).

XUMHSA U KM3Hb.

Ponb xumuu B o0ecrieyeHur yCTOMUMBOIO pa3BUTUA YyenoBedyecTBa. [lonstue
O HAy4YHbIX METOJAaxX I[IO3HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBaHUS.
HayuHble npuHIIMIBI OpraHU3alil XUMUYECKOTO MPOU3BOACTBA. [IpoMbIIIeHHbIE
CIOCOOBI MOMYYEHUS BOKHEUININX BEIIECTB (HA MpUMEpPE MPOU3BOJICTBA AaMMHAKA,
CEpPHOM KHUCIOThI, MeTaHoa). [IpomblilIeHHBIE CIOCOOBI MOMYUYEHUSI METAIOB U
CIUIaBOB. XMMHMUYECKOE 3arpsi3HCHHUE OKPYXKAIOWIEW CpPeAbl U €ro IOCIEACTBUSA.
Ponp xumun B oGecriedeHuu YJHEPTEeTHIECKON 0€30MacHOCTH.

XuMHsiT ® 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. llpaBuna
VCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUM B pa3BUTHH MEAULHBI.

XUMHMSI THIIKA: OCHOBHBbIE KOMITIOHEHTHI, UIIEBbIE N00aBKkU. Poib Xxumuu B
o0ecrieueHnHd MUIIEBOI 0€30ITaCHOCTH.



Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xumwms. [IpaBuia
0€30acHOr0 HCMOJIb30BAaHUS TIPENapaToB OBITOBOM XWMHUU B IOBCEIHEBHOMN
KU3ZHU.

XUMHSI B CTPOUTEIBCTBE: BAXKHEWILIME CTPOUTENbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XUMHS B CENBCKOM X03siiicTBe. OpraHndecKkue 1 MUHEpaIbHBIC YA0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHUalibl, KPACKH, CTEKJIO, KEepaMUKa.
Marepuansl 115 3JIEKTPOHUKU. HaHOTEXHOMOTU Y.

Pacuérnrie 3agaun.

Pacuérel: mMacchl BelecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIeCTBa, Macce WM 00BEMY OIHOTO W3 YYACTBYIOUIMX B PEAKIUU BEIIECTB,
macchl (00bEMa, KONIMYECTBa BEIIECTBA) MPOJYKTOB pEAKLUH, €CIU OAHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMaA, KOJIMYECTBA BEIECTBA) MPOIYKTa
peaKkuuu, €Ciau OJHO M3 BEIIECTB JaHO B BHUAE pPACTBOPA C ONPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTpAIlMM BEILIECTBA B pPacTBOpEe, MOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETHYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanmuzanmst  MeXINpeIMETHBIX  CBSI3eM MpU  HM3yYeHUHW  OOmed U
HEOPraHUYECKOM XMMHU B 11 Kilacce OCYILECTBISIETCS Yepe3 UCIOIb30BAHUE KaK
00X €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHITHH, MPUHATHIX B OTJEIHHBIX
MpEAMETaX €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO011e ecTeCTBEeHHO-HAYUYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PakT, runoresa,
TeOopHusl, 3aKOH, aHAJIU3, CUHTE3, KJIacCHU(PUKALMS, MEPUOAUIHOCTb, HAOIIOACHUE,
U3MEPEHUE, IKCIEPUMEHT, MOJIEb, MOJICIIUPOBAHHUE.

®u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OdJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PATMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperarHoe COCTOSIHHE BEUIECTBA, WUJCANbHBIA Tra3,
bu3nYecKue BEIMYUHBI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: knetka, opranmsMm, skocucTteMa, ouocdepa, MeTaboIU3M, MaKpo-
¥ MUKPODJIEMEHTHI, O€JIKH, JKUPHI, YTIIEBObI, HyKJICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEILIECTB U IOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUIYPIUs, CTPOUTEIbHBIC
MaTepUalIbl, CENbCKOXO3IMCTBEHHOE MTPOU3BOJICTBO, MHILEBAsA MTPOMBIILICHHOCTD,
dbapmaneBTUUECKast MTPOMBIIIEHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX
IpEenapaToB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUUN
HA YTJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsI BBIACIEHBI CIEAYIONIME COCTABIISIOUIME: OCO3HAHUE
OOyJaronMMHUCs POCCHUHCKON T'PaKIAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICNICHUIO; HATMYUE MOTUBAIUU K
00y4eHHUIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATHIMU B OOIIECTBE IMpaBWJIaMU H HOPMaMu T[IOBEJICHHUS;, HaJIU4Ue
MIPaBOCO3HAHUS, YKOJOTUIECKON KYIbTYPhI; CHOCOOHOCTH CTAaBUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA IIO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJaroumxcs B Ipolecce peajim3aiui o0pa3oBaTeIbHON NeATeTbHOCTH.

JInyHOCTHBIE pPE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
oOyyarommxcsi B Mpollecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIMTAHUSA:

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JNESATENBHOCTH TMPHU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4YeOHBIX W MO3HABATENIBHBIX 3a7a4, BHITTOJIHCHUH
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HAaCIEIUIO
OTEUECTBEHHOU XUMUMU;

YBaXEHUSI K MPOLECCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKd €CTh pe3yJIbTar
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;



MHTEpeca M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM MU MOCIECIYIOUIEM
aHanm3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTEYEeCTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBECHMS,;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHUE U TOCTYNKH CBOMX TOBapHILEH C
NO3ULMI HPaBCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHMs MOCIEACTBUNA
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHMS K COOCTBEHHOMY (PU3MYECKOMY HU
IICUXUYECKOMY 3/10POBBIO;

coOMIofeHHsT TpaBWJI OE30MacHOr0 OOpalleHUs] C BELIECTBAaMH B OBITY,
IIOBCETHEBHOM KU3HM, B TPYIOBOM JEATEIBHOCTH;

NOHMMAHHSA LEHHOCTH NPaBWJI HUHAMBUIYAIBHOTO M  KOJUIEKTUBHOTO
0€30I1acCHOr0 MOBEJEHUS B CUTYyaLUsIX, YTPOKAIOUINX 3OPOBBIO U )KU3HU JIFOJIEH;

OCO3HAHHUS TOCIEACTBUM U HENPUATHUS BPEAHBIX MPHUBBIUEK (YMOTPEOICHUS
QJIKOT'0JIsl, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-MCCJIEI0BaTENbCKON
NESATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JIPYrMX BHJAX
NESATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YaCTUE€ B PEIICHUM NPAKTUYECKUX 3a]ad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);

UHTEpeca K MPAKTUUECKOMY HU3YUYEHHIO MPOPECCUI pa3IMdHOTO poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYyLy, JIIOASIM TPyAa U pe3yibTaTaM TPyAOBOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOM TpPACKTOPHH
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3alid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTeH 00111ecTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1€1€CO00Pa3HOro OTHOLIEHUS K HPHUPOJIE KAaK HCTOYHHKY
CYLLECTBOBAHMS KU3HU Ha 3E€MIIE;

NOHMMaHHUA TJI00AJBbHOIO XapaKTepa 3KOJOTHYECKMX MpoOJieM, BIHSHUA
HYKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIIBHON CPEABL;



OCO3HAHUS HEOOXOJWMOCTH WCTOJIL30BAHMS JOCTIDKCHHM XUMUHU IS
peneHns BONpOCOB PalMOHAIBHOTO NPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEl OKPYKAKOLIEH
OPUPOIAHON cpelie, YMEHHUs IMPOTrHO3UMPOBAaTh HEOJIAronpUSTHBIE SKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILAT HUX;

HaJM4usl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B IIO3HABATEJIIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOM
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CHeUM(PUKM XUMHM KaK HayKd, OCO3HaHusi €€ poiu B
GbOopMHUpPOBAaHUN PAIMOHATIHLHOTO HAYYHOTO MBINIJIEHUS, CO3IaHUU IIEJIOCTHOTO
IpEeJCTaBICHUST 00 OKPYXAIOUIeM MHUpPE Kak O €JUHCTBE IMPUPOJIbI U YEIOBEKa, B
MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH M pEUICHUH MpoOJieM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
IMBWIN3ALMU: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH U BAXXHOHW pOJH B
CO3JJaHUU HOBOM 0a3bl MaTEPHAIBHONW KyJIbTYPhl, B PEHICHUH TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCJIOBUM YCHENTHOTO TPY/a U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
noJiy4aemble 3HaHUS JJI aHaJIu3a U OOBSCHEHUS SBJICHHUM OKPYXKAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHECHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKITIOUCHUS Ha
OCHOBE Hay4HBIX (DAKTOB M MMEIOMMUXCS JAaHHBIX C IIeJIbI0 TOTy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMWYECKUE 3HAHUS IS
penieHust npoOJieM B pealibHbIX KU3HEHHBIX CUTYalIUSX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHWM 1O XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K 0COOCHHOCTSM TpyJa B pa3lIMyHbIX cepax MpoPpecCuoHAIbHON
NEATEeIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenmMeTHble pe3ybTaThl OCBOEHUS MPOTPAMMBI 110 XMMHHM Ha YpOBHE
cpeaHero o0IIero 0opa3oBaHus BKIHOYAIOT:

3HA4YUMBbIE IS (dopmHpoBaHUs MHPOBO33PEHUS o0yyarommxcs
MEKIUCHUIUTUHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE TOHATHUS, OTpaKarolHe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHelu(UKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEILECTBO, DHEPrus, SBJICHUE,
IpPOLIECC, CUCTEMA, HAay4yHbId (DAKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOPHUsl, UCCIIEI0OBaHNE, HAOIOIEHUE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yHHUBEpCaJbHble y4eOHbIC NEHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,
PEryJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue GyHKIIMOHATEHON
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaroUnXcs;

CHOCOOHOCTh 00YyYarOIIMXCsl UCIOJIb30BaTh OCBOEHHBIE MEKIUCLUIUIMHAPHBIE,
MHpPOBO33PEHUECKME 3HAHMS W yHUBEpCalbHble  y4yeOHble  JACHCTBUA B
IIO3HABATEIIBHOM Y COLMAIBHOM MPAKTHKE.

MertanpenmMeTHble pe3yNbTaThl OTPaKalOT OBJAJCHHE YHHUBEPCAIbHBIMU
y4€OHBIMH  TIO3HABATEJIBHBIMHM, KOMMYHUKATUBHBIMH U  PETYJSATUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiicCTBUSA

1) 6a30Bble JJOrHYecKue AeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aAKTyalW3UpoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEATh LENU JACSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUSL, COOTHOCUTD PE3YJIBTATHI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHS 1JI1 OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUU

BEIOMpPATh OCHOBAaHUS W KPUTEPHH IS KIACCH(PUKAIMKM BEMIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIUBATh TMPUYUMHHO-CICICTBEHHBIE CBA3M MEXAY H3y4a€MbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXJACHUSl (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUH), BBISBJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUUSI B paccMaTPUBAEMbBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBObI U 3aKJIFOUCHUS,

MPUMEHATH B MPOILIECCE MO3HAHUS MCIOIb3YEMbIE B XUMUKM CHUMBOJHUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOIEIBHBIC TTPEACTABICHUS] — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMyna, ypaBHEHHE XUMHYECKOU



peakuuu — MpH pElIeHWH Y4eOHbIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATHh HAa3BaHHbBIE MOJENIbHBIE MPEICTABICHUS JJIsl BHISIBICHUS XapaKTePHBIX
NPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O IO3HAHMSI BELIECTB U XHMUYECKUX
pEeaKuunii;

(dbopMyIHpoBaTh L€ U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAauyeCTBE HHCTPYMEHTA
NO3HaHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TMIIOTE3bI IO MIPOBEPKE IPABHIBHOCTU
BBICKA3bIBAEMBIX CYXICHUN;

BJa/JIeTh HAaBBIKAMH CAMOCTOSITEIbHOTO IUJIAHUPOBAHUS U TMPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOIATh 32 XOJ0M
IpoLecca, CaMOCTOSATENbHO IIPOrHO3MPOBATh €ro pe3ysbTar, (OpMyJIMpOBATH
0000111EHNUS ¥ BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIHTaTOB UCCIIEIOBAHMUS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
JESITEIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IOMCKY METOJIOB PpELIEHUS IPAaKTHUYECKUX 3a7ad, IPUMEHEHUIO pa3IMyYHbIX
METO/I0B ITO3HAHUS.

3) padora ¢ nnpopmanmeii:

OPHEHTHPOBATHCSI B  Pa3NIMUHBIX MCTOYHMKAX HHMopMalmu (Hay4HO-
HOIYyJISIpHAs! IUTEPAaTypa XUMUUYECKOTO CO/IEPKaHMs, CIIPAaBOYHbIE TOCOOUS, peECypChl
WHtepHera), aHaiu3upoBaTh HMHPOpPMALMIO  pa3jIMUHbIX BUJIOB U (hopMm
NPEACTaBIICHHS], KPUTHUECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEUHNBOCTH;

(dbopMyIHpOBaTh 3aMpPOChl U MPUMEHSATh PA3IMYHbIE METOJBI MPHU MOUCKE U
orbope wH(OpPMAIMK, HEOOXOAWMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIPEIECIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HMCIOJb30BaHUS HMH(POPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpMy  TIpeaCTaBICHUS
uHbopMaiuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: NPUMEHATh MEXNpeAMETHbIE (pu3nueckue u
MaTeMaTHUYeCKUe) 3HAKU U CUMBOJIBL, (hOpMYJIbI, a00peBUATypPbl, HOMEHKIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIAHOCTH.

KoMMyHMKAaTHBHBbIE YHUBeEPCAJbHbIE YUeOHbIE NeiCTBUS:
3a71aBaTh BOMPOCKHI IO CYIIECTBY OOCYXIaeMOW TEMbI B XOJI¢ TUAIOTa H/WIN
JIMCKYCCHUH, BBICKA3bIBaTh UIeH, POPMYIHPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHLHO



BBINOJIHEHUS IPEJIOKEHHOM 3a/1a4H;

BBICTYNATh C IIPE3EHTALMEH pPe3yJIbTATOB I103HABATEIBHOM JEATEIBHOCTH,
MIOJy4YEHHBIX CAMOCTOSITEIIBHO HJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIITOJTHEHUHU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaau3aluu yueOHOro MpoeKkTa, U (OpMYyJIUPOBATH BHIBOJIBI
[0 pe3yJbTaTaM IPOBEIEHHBIX HCCIEAOBAHUM NYTEM COTJIACOBAHUS MO3ULIHAMA B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHCHUSIMH.

PerynsiTuBHbBIC YHMBepcaJbHbIe y4eOHbIe NeHCTBHSA:

CaMOCTOSITEJIbHO TUIAHUPOBaTh M OCYIIECTBISITH CBOKO I[O3HABATEIBHYIO
JEATEIIbHOCTh, OMNpenensis €€ Iead W 3a/Jauyd, KOHTPOJUPOBaTh U IO MEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATH IMpeajaraéMblii  ajiroput™m ACHCTBUN mpu
BBINIOJIHEHUHU YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajay, BbBIOMpaTh HauOoliee
b deKTUBHBIN C€roco0 HMX peuieHuss ¢ Y4YETOM TMOJyYEHHUS HOBBIX 3HAHUUA O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBJISITh CAMOKOHTPOJb JAESTEIRHOCTA HAa OCHOBE CcaMoOaHalu3a M
CaMOOILICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yIbTaThl OCBOEHUS MPOTPAMMBI [0 XUMHUHU Ha yTIyOIEHHOM
YPOBHE Ha YPOBHE CpeJHEro oOIero oOpa3oBaHUs BKIIOYAIOT CrelUupUYEcKue
JUTsl yueOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIIOCOOBI JEeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN U MPEOoOPa30BAHUIO 3HAHWM, BUBI JCSITCIBHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHHWS W MPUMEHEHUIO 3HAHWA B PA3IUYHBIX yUEeOHBIX
CUTYaIHsIX, a TAKXKE B PeaNIbHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C XUMHUEH. B
nporpaMme MO XHMHHM TIPEIMETHbIE Pe3yJbTaThl MPEACTABICHBI IO ToJaM
W3YUYCHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTPaXKaroT:

c(OpMUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYEHHHU OPTaHUYECKOU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€ClEeYEeHUU yCTOWYHMBOIO
Pa3BUTHS YEJIOBEUECTBA B PELIEHUHU MPOOJIEM IKOJIOTHYECKOM, IHEPreTUUECKON U
NUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3/JaHUH HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B o0ecrieueHuun pPalMOHAIIBHOTO
PUPOOTNOIL30BaHNsI, B (OPMHUPOBAHUM MHUPOBO33PECHUS W OOIIEH KYyJIBTYpHI



YelioBeKa, a TakKe DSKOJOTUYECKM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAFOIIUE MOHATUS — XUMUYECKAM AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
obojouka aroma, s-, p-, d-aToMHbIE OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTanel, HOH, MOJEKYyIa,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XMMUYECKas CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YTIEPOHBIN CKeNeT, (PyHKIMOHAbHAS
rpynmna, pajaudkal, CTPYKTypHble (opmyinbl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPBI, TI'OMOJOTMYECKHA psAJl, TOMOJIOTH, YTJIEBOJOPOBI,
KHUCJIOPOA- U a30TCOAEpKAIIME OPraHUYECKUE COCIUHEHMS, MOHOMED, IOJIMMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS; TEOPHUH, 3aKOHBI
(nepuognueckuit 3axkoH /. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUs] DHEPrUM TMPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEXKALIUE B OCHOBE
MNOHMMAHUS TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBIICHUW; TPEACTABICHUS
0 MEXaHU3MaX XUMHUYECKUX pEaKUUl, TEPMOJAMHAMUYECKHUX W KHUHETUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKAHUSA, O B3AMMHOM BJIMSIHUM aTOMOB U I'PYIII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN 3 dekThi, opuentantsl [ u Il pona);
(aKTOJOrMYecKne CBEACHHUS O CBOICTBAX, COCTaBe, MOJYYEHUU U O€30MacCHOM
WCIIOJIb30BAaHUU BAXKHEWILIMX OPraHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX MNPUHIUIAX  XUMHUYECKOIO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, IEPEPabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUWH: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IOHATHS MHPH
OINIMCAaHUH COCTABA, CTPOCHUS U CBOKMCTB OPraHUYECKUX COCIMHEHUN;

c(hOpMHUPOBAHHOCTH YMEHUII:

VCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTABICHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAUIEHHBIX U CKEJIETHBIX) (POPMYII OpraHUUYECKHX
BEILIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAaKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUN  IOCPEACTBOM  COCTABJICHUSA
AIIEKTPOHHOTO ©OanaHca »JTUX peakluil, peakuuii HOHHOro oOOMeHa WyTEM
COCTABJICHHSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHU;

M3TrOTaBJIMBaTh MOJEIN MOJEKYJ OPraHUYECKUX BELIECTB I WIUTHOCTPALINU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;



c(hOpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATH MPUHAJICKHOCTh MU3YUECHHBIX
OPTaHWYECKHUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynme COeAWHEHWH, JaBaTh WM Ha3BaHHWS IO CHCTEMAaTHYECKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBUAJIbHBIE HA3BaHUS JIA OTIEIbHBIX
NpEeICTaBUTENIC OPraHUYEeCKUX BEIIECTB (ITHIICH, alleTHJICH, TOMYOJ, TJIMIEPUH,
ATWICHTJINKOb, (eHON, (OpManbICTHIl, aleTadbJeTul, aleToOH, MypaBbHUHAsS
KHCJIOTA, YKCYCHAsl KUCJIOTa, CTEAPUHOBASI, OJIEMHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWJIMH, TUBUHWII, U30IPEH, XJOPOMIPEH,
CTUPOJI U JPYTHUE);

c(hOPMUPOBAHHOCTh YMEHHUSA OIPEACNATh BHUJ XUMHUYECKOM CBSI3HM B
OpPraHMYECKUX COCTUHEHUSX (KOBAJICHTHasT W WOHHAs CBSI3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJIOKEHUS TEOPUU CTPOECHUS
opranunyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA U CTPOECHUS;

c(hOpMHUPOBAHHOCTh ~ yMEHWH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3nYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: AJIKAHOB, [IUKJIOATKAHOB, AJIKEHOB, AJIKAJINCHOB,
QJIKMHOB, ApPOMATHYECKHUX YIJIEBOJOPOAOB, CHUPTOB, albAECTHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHECHUN U
aMUHOB, AMHHOKHUCJIOT, OEJKOB, yTJEBOAOB (MOHO-, JAW- W TOJIMCAXaPHJIOB),
WUTIOCTPUPOBATh ~ TCHETUYECKYH0  CBS3b  MEXKAY  HUMH  YPaBHCHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHX PEAKIMN C MCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPKIATh HAa KOHKPETHBIX MPUMEpPax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COSTMHEHHUH OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOU CBsI3U (G- U M-CBSA3M), B3AUMHOIO BIMSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHHUKHN YTIICBOJIOPOTHOTO
Ceipbst (He(pTh, TPUPOAHBIN Ta3, yYrojb), CIOCOOBI €ro mnepepadoTKu U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB MIEPEPaOOTKH;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAaHUN O E€CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HAHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICJICHHOM) U YMEHUSI IPUMEHSITh 3TU 3HAHUS;

c(hopMUPOBAHHOCTH YMEHHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICIIUTENILHON JESTENIbHOCTH — aHajiu3 W CHUHTE3, CpaBHEHHUE, 000O0IleHue,
CHUCTEMATHU3ALUIO, BBISBICHUE NMPUYUHHO-CIEACTBEHHBIX CBSA3€H — JJISI U3YUYEHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;



c(OpPMHUPOBAHHOCTh YMEHUI: BBISIBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
NOHATUSAMU M NPEICTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oree OCO3HAHHOTO MMOHUMAHMS CYHIHOCTH MaTepuajbHOIO €IUHCTBA MHpA,
UCIOJIb30BaTh CUCTEMHBIE 3HAHMS 10 OPraHUYECKOW XUMHUH JJIsl OOBACHEHUS U
IIPOTHO3UPOBAHUA SIBJICHUMN, UMEIOINX €CTECTBEHHO-HAYYHYO [IPUPOAY;

cOpPMUPOBAHHOCTh YMEHHI: TPOBOAUTH PACUYETHl MO XUMHYECKUM
dbopMysiaM U ypaBHEHHUSM XUMHUYECKHX PEAKIHI C UCIIONb30BAHUEM (PU3UUECKHUX
BEIMYMH (Macca, OO0OBEM Tra3oB, KOJIMYECTBO BEILIECTBA), XapaKTEPU3YIOLIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAaCUEThl IO HAXOXKICHUIO XHMHUYECKOU
(opMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHYECKHX 3JIEMEHTOB,
IPOAYKTaM CrOpaHHusl, JIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHAIM3UPOBATH U OLICHUBATH
C TMO3UIMHA  DJKOJOTMYECKOW  OE€30macHOCTH  MOCJIEACTBHUSA  OBITOBOM U
IPOM3BOJCTBEHHONW JESITEIbHOCTH YEJIOBEKA, CBSI3aHHOW C IepepaboTKon
BEILECTB, UCMOJIb30BATh NOJYYEHHBIC 3HAHUS JJIs1 IPUHATHS TPAMOTHBIX PEIIEHUN
npo0JieM B CUTYalIUAX, CBSI3aHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTh YMEHHUH: CaAMOCTOSITENIbHO TUIAHUPOBAaTh U TMPOBOAMUTH
XUMHUYECKUH D3KCHEPUMEHT (TMOJyYeHHUE M HU3Y4YEHHE CBOWCTB OPraHUYECKHX
BEILECTB, KAYECTBECHHBIE pEAaKIUM YIVIEBOJOPOAOB pPAa3IMYHBIX KJIacCOB U
KHCIJIOPOACOIEPKAIINX OPraHMYECKUX BEIIECTB, PELICHHUE HKCIEPUMEHTAIbHBIX
3alad MO PACIO3HABAHUIO OPraHMYECKHUX BEIIECTB) C COOJIIOJIEHUEM IpaBUII
Oe3omacHoro oOpalieHusi ¢ BeHleCTBaMU M JIA0OPATOPHBIM OO0OpPYIOBaHHUEM,
dbopMyIupoBaTh 1ENb HCCIEAOBAHMS, NPEACTABIATH B Pa3IMYHON  (popme
pe3yIbpTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTS;

c(OpMHUPOBAHHOCTH YMEHUII:

coOroAaTh MpaBHUiia SKOJOTHYECKH IEIeCO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 30POBbS, OKPYKAIOIIECH
IIPUPOIHOU Cpelbl U JOCTHIKEHUS €€ yCTOWYMUBOIO Pa3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHYECKOrO0 JAEWCTBUS HA >KUBBIE OpPraHU3MBbI
ONPEACIEHHBIX OPraHUYECKUX BELIECTB, TOHUMas cMbica nokazareis 111K

aHAJIM3UPOBATh 11€JecCO00Pa3HOCTh MPUMEHEHHs] OPraHMYeCKHX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLLIEHUS PUCK-II0JIb34;

c(OpPMUPOBAHHOCTh YMEHMH: OCYILECTBIIATh II€JICHAIIPABICHHBIM MOUCK
XUMHYECKON MH(GOpPMaIlMU B Pa3IMYHbIX UCTOUYHUKAX (HAy4YHAsl U y4eOHO-HAay4YHAs
JAUTEepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAJIM3UPOBATh XMMUYECKYI0 MH(OpPMAIUIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHOU 3a1aueH.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmass m HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJICTABIICHUNA: O MATEpUAJIHLHOM €JIMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBJICHUM MNPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK U €€ poju B 00€CIEeUeHUU yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM DSKOJOTUYECKOW, SHEPreTHUYCCKOW W THIINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHUM HOBBIX MaTEpHalOB, HOBBIX
MCTOYHHUKOB SHEPIHH, B OOECIEUEHUHU PaAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
GbopMHpPOBaHUKM MHPOBO33PEHHUSI W OOIIEH KyJNbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO M TPHUPOIHOU

cpene;
BJIQJICHHE  CHCTEMOH  XMUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XHUMHUYECKUH DIEMEHT, aToM, SApO aToMa,

M30TOTIBI, PJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aToMHBIE OpOUTATH, OCHOBHOE U
BO30Y)XIIEHHOE COCTOSIHMSI aTOMa, TUOpHUau3aIusi aTOMHBIX OpOWTajei, HOH,
MOJIEKYJIa, BAJIEHTHOCTh, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIIECHUS,
XUMHUYECKass CBs3b (KOBaJICHTHas, WOHHAas, MeTaUIMYeCcKas, BOJIOPOJHAs),
KpUCTAJUIMYECKas pEIIETKa, XUMHYECKas pPEakius, pacTBOpP, DICKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs JUCCOLMAIMUS, CTENEeHb JUCCOIMALINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM dDPeKT
XUMHUUYECKON peaKIiu, CKOPOCTh XUMUYECKONU PEaKIMu, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHS AICKTPOIUTHYECKOU TUCCOLMAIUHU, TEePUOIUIECKUIMA
3akoH /.M. MeHeneeBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MIpeBpAICHUs] SHEPTUU NPU XUMHUUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JIieXKalue B OCHOBE TMOHUMAaHUS
NPUYMHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
NPEACTABICHUSI O CTPOCHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIPHOM U
HAJMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHUYECKHX
peakuuii, TEPMOJUHAMUYECKUX UM  KUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
NPOTEKaHMsS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAX M JIUCIIEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJY4YCHUU U 0€30MacHOM
WCIIOJIb30BAaHNN BAXKHEHUIIMX HEOPTAaHMYCCKUX BEIIECTB B OBITY M NMPAKTHUCCKOU
JEATCIIbHOCTH  4YeJIOBeKa, OOIMMX  HAyYHBIX  MPUHIOHMIAX  XHUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIE NMPU3HAKU TOHSTHH,
YCTAHABJIUBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSATUS TPHU
ONHUCAaHUKM HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILICHHUII;



c(hOpMUPOBAHHOCTh yYMEHUSI HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JIJIS
cocTaBieHus (HOpPMyJ BEIMIECTB W  ypaBHEHUN XUMHUYECKUX  PEaAKIIHA,
cucrteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHS ONPENEIATh BaJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIMHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/lIMuyecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEmIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOM pPENIETKH, OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

c(hOpMUPOBAHHOCTh ~ yMEHUW:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECCKUE
BEIECTBA 10 UX COCTaBY, XMMHUYECKUE PEAKIIUU 10 PA3JIMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJIEMEHTOB, OOpAaTHMOCTH, YYacTHIO Karajau3aTtopa |
JIPYTHE); CAMOCTOSITEIPHO BHIOMPATh OCHOBAHMS U KPUTEPHH T Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOJAUUECKOro 3aKoHa /.
W. MenneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHUW: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIB3YS HOHSITUSI
«IHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKHUE IMOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30OYXKIEHHOE HHEPTeTUYECKUE COCTOSIHHS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DBJIEMEHTOB U HX
coeqMHeHMH 1o Inepuogam u rpynmnam  I[lepuwoamyeckounr cucremsr [J[. U.
MenneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JI0YCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYLIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXKJYy HEOPraHMYECKHMH BEILIECTBAMU C
MIOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasilaHca
TUX pPEaKUUW; peakuuid HOHHOrO OOMEHa MYTEM COCTABJICHHS HX IMOJHBIX U
COKPAlllEHHBIX  MOHHBIX  YpaBHEHWH;  peakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHHS);



c(OpPMUPOBAHHOCTh YMEHUS OOBSCHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKUUd C y4€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMMHMUYECKOH pEaKIMH B 3aBUCUMOCTH OT pPa3iHYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOI0 PAaBHOBECHSI TIOJ1 BIMSIHUEM
BHEIIHUX Bo3jencTBuil (mpuniui Jle [larense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIICHHOTO TOJYYEHUS CEPHOW KHUCIIOTHI, aMMHAaKa,
o0llMe Hay4dHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€€CO00pPa3HOCTD
NPUMEHEHHUSI HEOPTraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHUsI COOTHOILIEHUSI PUCK-TT0JIb3a;

c(OpMUPOBAHHOCTh BJIAJCHUSA CHCTEMOM 3HAaHUH O METOJaX Hay4YHOIro
NO3HAHUS SIBICHUW MPHUPOAbI — HAOMIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
AKCIEPUMEHT (peaibHbIA U MBICJICHHBIN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJIICHHH, WMEIOIMUX MECTO B MPUPOJE,
IPAKTHUUECKOH IEeATEIbHOCTH YEJIOBEKa U B TOBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA M TIPEJICTABIICHUSAMH JAPYTHX €CTECTBEHHO-HAyYHBIX MPEAMETOB JIs
00J1e€ 0OCO3HAHHOTO MOHUMAaHUS MAaTEPUATILHOTO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHS TMPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
MOHSTUN «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIUS;
Macchl BelIeCTBa WM 00bEMA rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PeaklMU BEUIECTB; TEIUIOBOTO 3(ddekTta
peaKkiiy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOYEh C
U3BECTHOM CTEMEeHbIO IUCCOLMAlMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKkiuH, €ClIu OJHO M3 MCXOJHBIX BEIIECTB JaHO B BUJE pacTBOpa C
OTIPE/ICIEHHON MacCOBOM J0Jiel pacTBOPEHHOIO BEIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); JIOJIM BBIXOJA MPOAYKTa peakiuu; OOBEMHBIX OTHOIICHUU
ra3os;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBAaTh W MPOBOAMUTH
XUMHYECKH  SKCIepUMEHT  (TpoBEJeHHE  peakuuid  HMOHHOro  oOMeHa,
MOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUUYECKUX BEUIECTB, OINPEACIICHHUE
Cpenbl PAacTBOPOB BEHIECTB C IMOMOIIbIO HWHIAMKATOPOB, H3YUYEHUE BIIUSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuu, pelieHHe
DKCIIEPUMEHTANBHBIX 3a7ad 1o Temam «Metammey u  «Hemerams»y) ¢
coOJII0/IeHHeM MpaBul O€30MacCHOTO OOpaIeHusl ¢ BEIEeCTBAMU U JIA0OPaTOPHBIM
obopynoBaHueM, (QopMynIHpOBaTH 1€Jb UCCIENOBaHUS, IMPEACTABIAThH B
paznuyHOi dopMe pe3ysbTaThl HKCIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTH YMEHUM: COOJIIOIATh MPABHJIA MOJIH30BAHUS XUMUYECKON
nocysol u j1abopaTopHbIM O0OpYyJOBaHWEM, OOpaIleHUsT C BEIIECTBAMHU B
COOTBETCTBHUH C HWHCTPYKIUSMU TIO BBITTOJIHCHHUIO JIA0OPATOPHBIX XUMHUUYECKHX
OMBITOB, HKOJOTHYECKU 1IeJIeCO00pa3HOTro TMOBEJAEHUs B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOLIEH MPUPOIHOU
cpedabl M JIOCTMXKEHHSI €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JIEUCTBUSL HA >KUBBIE OPraHU3MbI OMPEAEIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHMUMas cMbIcl nokazarens [1/K;

c(hOpMUPOBAHHOCTh YMEHMI: OCYIIECTBJIATH LI€JICHANIPABICHHBIM TOKUCK
XUMUYECKON MH(OPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JaUTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, mepepadaTeiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHOU 3a1aueH.
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11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3aeioB H TeM nudpoBLIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akoHn
1.1 u Ilepuonnueckas cucteMa XUMUYECKUX 9
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooopasue 1 |
' BEILIECTB
1.3 XHUMUYECKUE PEaKIINU 19 1 3
Hroro no pazneny 39
Paznen 2. Heoprannueckasi XumMusi
2.1 Hewmeramis: 31 1 3
2.2 MerTamisl 23 1 2
Hroro no pazgeny 54
Pa3zgen 3. XuMus u :Ku3HbL
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHA U 9
’ JKU3Hb
Nroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 4 8




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KouunyecTBo 4acos JIeKTPOHHBbIE HU(PPOBHIE
°
/i Tema YPOKa B KOHTpOJILHLIe HpaKanecxne 05pa30BaTeJILHLIe
cero
padoThI padoThI pecypcnl
[Ipeamer u 3HaueHUE OPraHUYECKON XHUMUH, .
1 DeLCTABICHIC © MHOFOOGDAIHL 1 https://lib.myschool.edu.ru/cont
pex P ent/16230
OpraHUYEeCKUX COECIMHEHUM
DNEeKTPOHHOE CTPOEHUE aTOMa yriiepo/ia
2 (ocHOBHOE U BO30YKIEHHOE COCTOSIHUSA). 1
BasienTHBIE BOBMOXKHOCTH aTOMa yTiiepo/ia
XuMuyeckasi CBSI3b B OpraHM4eCKHUX
3 COeTMHEHHIX. MexaHn3Mbl 00pa30BaHUS 1
KOBQJIGHTHOH CBSI3H, CITOCOOBI pa3pbiBa CBA3EH
Teopust cTpoeHUs] OpraHUYECKUX COETUHECHMI https://lib.myschool.edu.ru/cont
4 1
A. M. bytneposa ent/15991
Buasl uzomepun: cTpykTypHas,
5 MPOCTPAHCTBEHHAs. DIEKTPOHHBIE 3((HEKTHI B 1
MOJIEKYJIaX OPraHUYECKUX COCTUHEHUI
[IpencraBnenue o kinaccuukauu u .
6 cucremarnyeckas Homenkiarypa (IUPAC) 1 huipa: L amysehooledinu cont
P ent/16209
OpraHUYeCKUX BEIIECTB
7 Knaccudukanms peakiuii B opraHn4ecKoin 1 https://lib.myschool.edu.ru/cont
XAMUHA ent/14927
2 CucremaTu3zaius 1 0000IICHHE 3HAHUN TT0 |
TeMe
9 ATKaHBI: TOMOJIOTUYECKHH psifl, 001ast 1 https://lib.myschool.edu.ru/cont



https://lib.myschool.edu.ru/content/16230
https://lib.myschool.edu.ru/content/16230
https://lib.myschool.edu.ru/content/15991
https://lib.myschool.edu.ru/content/15991
https://lib.myschool.edu.ru/content/16209
https://lib.myschool.edu.ru/content/16209
https://lib.myschool.edu.ru/content/14927
https://lib.myschool.edu.ru/content/14927
https://lib.myschool.edu.ru/content/16012

dbopmyra, HOMEHKIATypa U H30Mepus,
3JIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT

ent/16012

10

duznueckre 1 XUMUYECKHE CBOMCTBA aJIKAHOB

11

Haxoxnenue ankanoB B mpupojae. CriocoObt
MOJTyYEHHUS ¥ IPUMEHEHNE aJIKaHOB

12

[uknoankansl: o0mast popmyna,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMHUYECKUX CBOMCTB, CITOCOOBI
MOJIYYEHHSI U IPUMEHECHHUE

13

Pemienne pac4€THBIX 3324 Ha ONPEICIICHUE
MOJIEKYJIIPHOH (hOPMYJTBI OPTaHUYECKOTO
BEIIECTBA [0 MAaCCOBBIM JIOJISIM aTOMOB
3JICEMCHTOB, BXOAAIIINX B €0 COCTaB.
CucremaTu3anus ¥ 0000IIeHne 3HAHUH 110
TeMe

14

AJIKEHBI: TOMOJIOTUYECKHN Psil, 001as
bopmya, HOMEHKIATypa, JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CTpyKTypHas U LKUC-TPaHC-U30MEPHs ATKEHOB

https://lib.myschool.edu.ru/cont
ent/14821

15

dusnueckre U XUMUYECKHAE CBOMCTBA
ankeHoB. [TpaBuiio MapkoBHUKOBA

16

CriocoOblI moryueHus 1 IPUMEHEHHE alIKEHOB

17

[TpakTrueckas padota Ne 1 mo teme
"Ilonyyenure 3TUIIEHA U U3YUYEHUE €T0
CBOMCTB"

18

Pemenue pacu€THBIX 33724 Ha ONIPEICIICHHE
MOJICKYJISIPHON (DOPMYJIBI OPTaHUIECKOTO
BEILECTBA



https://lib.myschool.edu.ru/content/16012
https://lib.myschool.edu.ru/content/14821
https://lib.myschool.edu.ru/content/14821

AJIKaI[I/IeHBII COHpH)KéHHBIG, HU30JIMPOBAHHBIC,

https://lib.myschool.edu.ru/cont

19 KyMmyupoBaHHbie. OCOOCHHOCTH ent/962
AJIEKTPOHHOTO CTPOEHUS

20 XUMHUYECKUE CBOMCTBA CONPSKEHHBIX TUEHOB

)1 CriocoOsl MoJTy4eHus U IpUMEHEHUe
aJIKaJIneHOB
AJKHUHBI: TOMOJIOTUYECKHH psifl, 001as

2 dhopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1 https://lib.myschool.edu.ru/cont
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, ent/14303
(u3MvecKre CBOMCTBA

23 XUMHUYECKUE CBOMCTBA AJIKWHOB

24 KavecTBeHHBIE peakliii HA TPOMHYIO CBS3b

25 CriocoOblI roryueHus 1 IPUMEHEHNE alKUHOB

26 Pemenue 3ana4: pacy€Tsl 0 ypaBHEHUIO
XUMHYECKON pEaKIuu

7 CucreMmaruzanys 1 0000IIeHrE 3HAHUI 110
TeMe
ApeHBI: TOMOJIOTHUECKUN PsijI, 001as

73 ¢dbopmyra, HOMEHKIAaTypa. DIEKTPOHHOE U https://lib.myschool.edu.ru/cont
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ ent/14263
OcH30J1a U TOTyOo1a, UX (U3HUIECKUE CBOMCTBA

29 XUMHUYECKUE CBOMCTBA apEHOB: PEaKLIMU
3aMeIleHHs
XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MPUCOETUHEHUS, OKHCIICHUE TOMOJIOTOB
OeHzona

31 Oco00EHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIA

32 Pemrenne pac4€THBIX 3a71a4 HA ONIPEACIICHUE



https://lib.myschool.edu.ru/content/962
https://lib.myschool.edu.ru/content/962
https://lib.myschool.edu.ru/content/14303
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MOJICKYJISIPHOM (POPMYJIBI OPraHUYECKOTO

BelIeCTBa
33 CriocoOblI oryueHus 1 IPUMEHEHNE apeHOB
34 I'enetnyeckas CBSA3b MEXKIY Pa3IMUHBIMU
KJIacCaMH yIJIeBOJI0OPOOB
Pacuérel 10 ypaBHEHUSAM XUMUYECKHUX
35 peakuii. Cuctemarusarus 1 06001IeHNe
3HaHUH MO TeMe
36 [Tpupoanerii ra3. [TomyTHbIe HETAHBIC Ta3bl hitps:-Bb.myschool.cdu.ucont
ent/16072
37 KaMeHHBII yroyibs U IpoayKThl €r0
nepepadoTKu
18 HedTb u ciocobb1 €€ mepepaboTKH.
[TpumeHeHne TPOoAYyKTOB NepepaboTKu HEPTH
39 I'enetnyeckas CBSA3b MEXKIY Pa3IMUHBIMU
KJIacCaMM yIJIEBOIOPOOB
["anoreHonpon3BoOAHbBIE YTIIEBOAOPOIOB:
40 3JIEKTPOHHOE CTPOCHHUE; PEAKIIMH 3aMEIICHUS
rajoreHa
JlencTBHE MIEN0YE Ha TaIOTeHIIPOU3BOIHBIE.
41 B3anMonelcTBiEe TUTraI0oreHaIKaHOB C
MarHveM U UHKOM
4 Cuctemartu3zanus 1 0000IIeHNe 3HAHUH 110
pazneny "YrieBonopoasr"
13 KontponbHas padoTa mo teme
"Yraesomopoas"
44 [IpenenbHble OJTHOATOMHBIE CITUPTHI: https://lib.myschool.edu.ru/cont

TOMOJIOTHUYECKHH psl, oOmias hopmyIa,

ent/14986



https://lib.myschool.edu.ru/content/16072
https://lib.myschool.edu.ru/content/16072
https://lib.myschool.edu.ru/content/14986
https://lib.myschool.edu.ru/content/14986

CTPOCHHE MOJICKYJI, U30MEpHsl, HOMEHKJIATypa,
Kiaccudukanys, Gu3nuecKre CBOMCTBA

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

# OJTHOATOMHBIX CITHPTOB
46 CriocoOsl MoJTy4eHus U IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB
[IpocTeie 3¢upbl: HOMEHKIATYpa U U30MEPUS,
47 0COOEHHOCTH (PU3UYECKUX U XUMUUYECKHUX
CBOMCTB
MHoOroaToMHbI€ CIIUPTHI: STUICHTITUKONIb U .
48 TITHIEPUH, UX (l)I/ISI/I‘II;CKI/Ie U XUMHYECKUE hitps: Tibmysehooledu.ro cont
N ent/15008
CBOICTBa
49 CrniocoOblI noy4eHus 1 IpUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB
50 DeHoJI: CTPOCHUE MOJICKYJIBI, (PH3NUYECKHe https://lib.myschool.edu.ru/cont
cBoiicTBa. TOKCHYHOCTH (heHoIa ent/14920
51 XuMu4deckue cBoicTBa (heHomna
52 CriocoOblI rmoryueHus 1 IpuMEeHeHne GeHona
[TpakTrueckas padota Ne 2. Permenue
53 AKCIEPUMEHTAIBHBIX 33724 110 Teme ""CrupThl
u heHomsr"
54 CucremaTtu3zanus u 0000IICHIE 3HAHUI 110
Teme
ATnbAETUAB U KETOHBI: JIEKTPOHHOE CTPOCHUE
55 KapOOHWJIBHOU TPYIIIBI; TOMOJOTHYECKHE https://lib.myschool.edu.ru/cont
pAnbI, o61Iast popmysia, H3OMEPHS U ent/14934
HOMEHKJIaTypa
56 AnBIeruIpl ¥ KETOHBI: (PU3HYECKUE CBOMCTBA;

peaKIu MPUCOSTUHEHUS



https://lib.myschool.edu.ru/content/15008
https://lib.myschool.edu.ru/content/15008
https://lib.myschool.edu.ru/content/14920
https://lib.myschool.edu.ru/content/14920
https://lib.myschool.edu.ru/content/14934
https://lib.myschool.edu.ru/content/14934

PeaKI_II/II/I OKHCJICHUA U KaUCCTBCHHBIC pCAKIIUU

37 aJIbJIETUJIOB U KETOHOB
58 CriocoObI MOTy4YeHUS albICTHI0B U KETOHOB
59 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE https://lib.myschool.edu.ru/cont
KHCJIOTBI, 0COOCHHOCTH CTPOCHHS KX MOJICKYT ent/14945
60 N3omepust 1 HOMEHKIATypa KapOOHOBBIX
KHCJIOT, UX (pu3nueckue cBoicTBa
61 XHUMUYECKUE CBOMCTBA MPEAEITbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT
2 Oco0EeHHOCTH CBOWCTB MYPaBbHUHOM KUCIIOTHI.
MHoroo6pa3ue KapOOHOBBIX KHUCIIOT
OCOoOEHHOCTH CBOWCTB: HEMPEICIbHBIX U
63 apoMaTHYeCKUX KapOOHOBBIX, TUKAPOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BHICIINX KapOOHOBBIX KUCIOT
64 [ToHsATHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT
65 CriocoOsl MoJTy4eHus U IpUMEHEHUe
KapOOHOBBIX KHCIIOT
66 CrnosxHbie 3(UPBI: TOMOJIOTUYECKUHN PSIII, https://lib.myschool.edu.ru/cont
obmast popmyna, ©U30MepHs 1 HOMEHKJIATypa ent/14700
67 dusnyeckre 1 XMMUIECKHE CBOMCTBA 3(UPOB
Pemenue pacuéTHbIX 3a7a4: M0 YpaBHEHHIO
68 XUMHUYECKOHN peakliy, Ha OIpe/ieiIeHHe
MOJIEKYJISIPHON (pOpMYJIBI OPraHUYECKOTO
BelIeCcTBa
[TpakTuyeckas pabora Ne 3. Pemenue
69 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME

"Kap6onossie kuciaotel. CioxxHbie d3GUpHI"



https://lib.myschool.edu.ru/content/14945
https://lib.myschool.edu.ru/content/14945
https://lib.myschool.edu.ru/content/14700
https://lib.myschool.edu.ru/content/14700

70

Kupsr: crpoenue, Gpu3nUecKue 1 XUMUYECKHE
CBOICTBA (THIPOJIN3)

https://lib.myschool.edu.ru/cont
ent/14700

71

OcoOeHHOCTH CBOMCTB KUPOB, COEPIKAIIUX
OCTAaTKH HCHUPCACIBbHBIX JXUPHBIX KHUCJIOT.
2Kupsl B mpupone

72

MpI1a Kak COJTM BBICIIUX KapOOHOBBIX KUCIIOT,
HUX Morolee aeicraue. Ilonsarue o
CUHTeTHYeCKUX Motorux cpenctBax (CMC)

73

['eneTnveckas CBS3b yrieBOAOPOIOB U
KHCJIOPOJICOACPIKAITUX OPTaHUIECKUX
BEILIECTB

74

Pacuérel 10 ypaBHEHUSAM XUMUYECKHUX
peakuuii

75

CucreMmarusanuys U 0000ILIeHYE 3HAHUN 10
TEME

76

OO01mmas xapakTeprCTHKA YTIIEBOIOB U
KJIaccu(puKamus yrieBoaoB (MOHO-, IU- U
MTOJTHCaXapHU/Ib)

https://lib.myschool.edu.ru/cont
ent/15572

77

Mounocaxapuabl: GU3MUECKre CBOMCTBA U
HaXOXXJCHHE B TIPUPOJIC

78

IIpuMeHeHue III0KO3bI, €€ 3HaUYCHUE B
JKA3HEACATENBHOCTH OPraHU3Ma

79

Jlucaxapuipl: caxapo3a, MajlbT03a 1 JIAKTO3a.
HaxoxneHnue B mpupo/ie ¥ NpuMeHEeHHe
JcCaxapuJioB

80

[Tonucaxapuabl: CTpOEHHE MaKPOMOJIEKYJI,
¢bu3nyecKkre U XUMUYECKUE CBOWCTBA,
MIpUMEHEHNE

https://lib.myschool.edu.ru/cont
ent/15488



https://lib.myschool.edu.ru/content/14700
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81 [TonsaTHe 06 NCKYCCTBEHHBIX BOJIOKHAX
Pemenue pacdeTHBIX 33724 Ha ONIPEICIICHHUE
82 JIOJIA BBIXOJ1a ITPOIYKTA PEAKLIUU OT
TEOPETUYECKH BO3MOIKHOTO
23 CucreMmaruzanys 1 0000IIeHrE 3HAHUI 110
pasneny
KonrponsHast pabora o Teme
84 "Kucnopoacoaepxaniyge OpraHu4ecKue
coenuueHus"
AMUHBL: K1accuUKaIys, CTPOSHUE MOJIEKYII, )
85 0B1Itas hopMyIIa, H3OMEpHS, HOMCHKIATYDA I https://lib.myschool.edu.ru/cont
ent/15283
¢dusnveckre CBONCTBA
26 XUMHYECKHE CBOMCTBA anr(paTHIECKUX
aMHHOB
27 AHWIVH: CTPOCHHUE aHWJIMHA, OCOOCHHOCTH
XAMUYECKHX CBOMCTB aHUJIMHA
28 CriocoOblI moryueHus U IpUMEHEHNE
anmn(aTuIecKuXx aMHMHOB
AMMHOKHUCIIOTHI: HOMEHKJIaTypa U U30MepHsl, )
. https://lib.myschool.edu.ru/cont
89 ¢dusnueckue cBoiicTBa. OTACIbHEIC ent/15494
MPEICTABUTENH 0-aMHHOKHCIIOT
XUMHUUYeCKHe CBOMCTBA aMHMHOKHCIIOT, HX
90 OMOJIOrMYeCKOe 3HaYeHHE aMHHOKHUCIIOT.
CuHTE3 ¥ THAPOJIU3 TIENTHIO0B
01 benku kak mpupoHBIC TOTUMEPHI; CTPYKTYPBI
0eKoB
92 XuUMHUYECKHE CBOMCTBA OEIIKOB
93 A3oTcoepKallie reTepOluKINIECKIe



https://lib.myschool.edu.ru/content/15283
https://lib.myschool.edu.ru/content/15283
https://lib.myschool.edu.ru/content/15494
https://lib.myschool.edu.ru/content/15494

coenuHeHus. HykienHoBbI€ KUCIOTHI: COCTaB,
CTpOeHHE U OMOoJIoTHYECKas poJib

94

[IpakTuueckas padota Ne 4. Pemenue
C-)KCHepI/IMeHTaJIBHBIX 3a4a4 I10 TEMEC
"A30TcoAepKallre OpraHu4ecKue
coeauHeHHS"

95

[IpakTuueckas padora Ne 5. Permenue
AKCIEPUMEHTAIBHBIX 3a71a4 110 TeMe
"Pacnio3HaBaHue OpraHUYeCKUX COeTMHEHUI"

96

KonrponsHast pabora o Teme
"A3zoTconepkamniue opraHn4ecKue
coequuenusa"

97

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJIIPHBIX COSAMHEHUN U METOJIbI
UX CUHTE3a —II0JIUMEpHU3aLus U

MMOJIMKOHIEH AL

https://lib.myschool.edu.ru/cont
ent/15479

98

[Tnactmaccel. Y Tunm3anus u nepepadoTka
IUIACTHKA

99

DJ1acTOMEpbl: HATYpaJbHbIM CHHTETUYECKHUE
kayuyku. Pe3una

100

BoiiokHa: HarypanbHbIE, HCKYCCTBEHHBIE,
cuHTeTnyeckue. [lonmmepsl cnennaabHOro
HAa3HAYCHUS

101

[TpakTuyeckas pabora Ne 6. Pemenue
AKCIIEPUMEHTAIBHBIX 33124 0 TeMe
"Pacno3HaBaHU€ ILIACTMACC U BOJIOKOH"

102

O06o0mIeHre 1 CUCTeMaTH3aIMs U3YYEHHOTO
Marepuaia no Teme "BbICOKOMOJIEKYIISIpHBIE
coelMHeHUs "

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://lib.myschool.edu.ru/content/15479
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11 KJIACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

J:;-)n Tema ypoxka Beero Kontpoabubie IIpakruyeckme  0Opa3oBaTejbHbIE
padoThI padoThI pecypcnl

1 AtoMm. CocraB aTOMHBIX sijiep. XUMUYECKUM 1
aneMeHT. M30Torbl

) CtpoeHue 2IeKTPOHHBIX 000JI0YE€K aTOMOB, |
KBaHTOBBIC YHCIIA

3 Krnaccudukanus XuMH4eCKUX 3JIEMEHTOB (S-, 1
p-, d-, f-amemenThI)

4 Pacnipenenenue 371€KTpOHOB IO ATOMHBIM 1
opouTanim
DneKTpOHHBIC KOHPUTYpAIUA aTOMOB

5 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1
COCTOSTHUM

6 DNEeKTPOHHBIE KOH(UTYpAITH HOHOB. 1
DJIEKTPOOTPHULIATEIHHOCTh
Ilepnonnueckuit 3axoH u Ilepuoanueckas

7 chcTeMa XUMUYECKUX 31eMeHToB [[. 1. 1
MenneneeBa, CBsI3b C COBPEMEHHOM TEOPUEH
CTPOEHHUS AaTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB

2 XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMH |
MPOCTHIX M CJIOKHBIX BEUIECTB MO rpymmnam 1
nepuoiam

9 CucreMmaruzanys 1 0000IeHre 3HAHUHN 110 1

TEMC




10

Bunsl xumudeckoil cBs3u. MexaHUu3MBI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMonekysipHbie
B3aUMOJICUCTBU

11

BaneHTHOCTh U BaJIEGHTHBIE BOZMOKHOCTH
aTOMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX FEOMETPUUECKUM CTPOECHUEM

12

HpeHCTaBHeHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIATypa

13

BeniecTBa MoJieKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTpOeHHUSI. TUIIBI
KPUCTAITTNYECKUX PELIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax

15

Wctunnrnie PacCTBOPLI: HACBIIICHHBIC U
HCHACBIIICHHBIC, PACTBOPUMOCTD.
Kpucramnoruapatst

16

CriocoObl BIpaKEeHUsI KOHIIEHTPALUT
pacTBOPOB

17

Pemrenue 3agad ¢ UCIOIL30BaHUEM MOHATHH
"MaccoBas 105151 paCTBOPEHHOTO BelecTna',
"MoJiipHas KOHIIEHTpauus"

18

Krnaccudukanuus u HoMeHKIIaTypa
HEOPraHMYECKUX BEILECTB

19

CucreMmaruzanuys U 0000ILIeHYE 3HAHUN 1O
TEME

20

Kontponbnas padota mo temam "CtpoeHue




aroMma. [leproanueckuii 3aK0OH 1
[Tepuoanueckas cucTeMa XMMUIECKUX
anemenTtoB J[. . Mengeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

21

Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHUYECKOU U OPraHUYEeCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHUs U NPEBPAICHNS JHEPTUH NIPU
XMMHYECKHUX PEaKIHAX

22

TennoBble 3()(HeKThl XUMUYECKUX PEaKLIUH.
TepMoxuMHUUYECKHE YPaBHEHHUS

23

Brrancaenus mo YPAaBHCHUAM XUMHYCCKUX
peaKI_II/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUSAM

24

CKOpOCTh XMMHUYECKOMN peakinu, eé
3aBHCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
Karanu3 u karaimu3atopsl

25

I'oMOreHHbIE U reTEpOreHHbIE peaKun

26

[TpaxTrueckas padota Ne 1 mo teme "Bnusane

pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKOM peakiuu"

27

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.
XHUMUYECKOE paBHOBECHE

28

[TpakTuyeckas padora Ne 2 o teme "BnusHue

pa3anyYHbIX (DaKTOPOB Ha MOJIOKEHUE
XUMHYECKOT0 paBHOBECHS "

29

DnektponuTryueckas auccounanusi. CuiabHble
U ciadbie AIeKTposuThl. CTerneHb
NUCCOLIUAIINU




Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

30 pactBopoB. Bomopoansbrit mokasarens (pH)
pactBopa

31 I'mpponus coselt. Peaknuu, nporekaronue B
pacTBOpax 3MEKTPOJIUTOB
[TpakTrueckas padota Ne 3 o Teme

32 "XuMHUECKHE peaKIi B pacTBOPax
ANEKTPOJIUTOB"

13 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.
Baxneiime OKMCINTENN U BOCCTAHOBUTENIH

34 MeTo/ 37IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB BEILIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB

37 Pemrenune 3ana4 pa3ian4HbIX TUIIOB

13 CucreMmaruzanys 1 0000IeHre 3HAHUHN 110
Teme "XuMHuuecKkue peakuun"

39 KonrtponsHas padota no Teme "Xumuueckue
peakuuun"
[Tonoxxenue HemetauioB B [lepuoanueckoit

40 cHCTeMe XUMHU4YecKkux 3neMeHToB Jl. H.
MeHieneeBa 1 0COOCHHOCTH CTPOCHUS HX
aToMOB. PU3NYECKUE CBOMCTBA HEMETAIIIOB

A1 AnnoTponus HeMeTauIoB (Ha pumepe
KHCJIOpOJia, cepbl, hocdopa u yrieposia)

4 Bonopon: nonyuenue, pusudeckue u
XUMHYECKHE CBOMCTBA. [ 'uapu bl

43 ["ayoreHbl: HaX0XJIEHHE B IPUPOJIE, CLIOCOOBI




NoJy4eHUs, GPU3NIECKHUE U XUMUYECKHE
CBOICTBa

44

lNanorenoBonoponsl. Baxnenmue
KHCIIOPOJICOIEPKALLME COSUHEHMS TaJIOT€HOB

45

JlaGopaTopHble U TPOMBITINICHHBIE CITOCOOBI
noJrydeHus rajoreHoB. [Ipumenenue
TaJOre€HOB U UX COSTUHEHUN

46

[TpakTrueckas padota Ne 4. Permenue
AKCIIEPUMEHTAJIBHBIX 337a4 10 TeEME
"T"anorensr"

47

Kucnopoa: nabopaTopHble U IPOMBINUICHHBIE
CIOCOOBI OTYYEHHUs, PU3UUECKUE U
xuMHuueckue cBoiicta. O30H. [Ipumenenue
KHCIIOpO/ia U 030HA

48

Oxkcuabl ¥ TEPOKCUIBI

49

Pemenne 3aaa4 pa3jIM4YHbIX TUIIOB

50

Cepa: HaxOXJeHHE B MPUPOJIE, CIIOCOOBI
noJyyeHus, GPU3NIECKUE U XUMUYECKHE
CBOMCTBA

51

CepoBoniopon, cynbhuabt

52

Kucnoponcoaep:xaiue coeJMHEHHS! CEPBI.
Oco00EHHOCTH CBOWCTB CEPHOMN KHCIIOTHI

53

[TpakTuyeckas pabora Ne 5. Pemenue
SKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme "Cepa u
e€ coequHEeHMs"

54

A3OT: HaX0XJICHHE B MPUPOJIE, CITOCOOBI
MOJTy4eHUsI, GU3HUECKHE U XUMUIECKUE
CBOMCTBAa. AMMMAK, HUTPUJIbI




Kncnopoz[co;[epncamne COCOAMHECHUS a30Ta.

> Oco0GeHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpuMmeHeHne a30Ta 1 €ro COeTMHEHUH.
A3OTHBIE yA0OpEHHS
docdop: HaxXOXKIEHUE B IPUPOJIC, CITOCOOBI

57 MoTy4YeHus1, GU3NIECKHE U XUMHUIECKUE
cBoiictBa. Dochuas u pochun

58 Oxkcunbl hocdopa, pochopconepxarime
kucioThl. Comu hochopHOM KUCTOTHI

59 [Tpumenenue pochopa 1 ero coeAMHEHU.
dochopHbie yIoOpeHus
[TpakTrueckas padota Ne 6. Permenue

60 AKCIEPUMEHTAIBHBIX 3374 10 TeMe "A30T U
docdop u ux coequHeHU"
VYrnepos: HaxoKaeHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOIU(PUKAIH; GU3HIESCKUE U
XUMHYECKHUE CBOICTBA, IPUMEHEHHE

6 Oxcup yrinepoma(Il), 0}(01/1;[ yraepona(lV),
YTOJIbHAsI KUCJIOTA U €€ CONN

63 Pemenue 3anay pa3nuyHbIX TUIIOB
Kpemunii: HaxoxaeHHE B IPUPOJE, CITIOCOOBI

64 MmoTy4YeHus1, GU3NIECKHIE U XUMHUIECKUE
CBOMICTBA

65 Oxcun kpemuusA(IV), kpemMHHEBas KUCIOTA,
CHJIMKATBI

66 [IpumeHeHne KpEMHHUS U €r0 COCTUHEHUN.
Creki0, €ro mojiy4eHue, BUIbI CTEKIIa

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB




68

CucreMmaruzanus U 0000ILIEHYE 3HAHUN 1O
TeMme "Hemeraminr"

69

KonTponbnas padota o Teme "Hemeramnsr'

70

AHanu3 pe3yJbTaToOB KOHTPOJbHON paboTHI,
KOPPEKIIUS OIMIHO0K

71

[Tonoxenue meraiuios B [lepuoauueckoi
CUCTEME XMMUYECKUX IJIEMEHTOB.
Oco0GeHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB

72

OO6mue ¢puznyecKkrue CBOMCTBa METAILIOB.
HpI/IMeHeHI/Ie MECTaJJIOB B 6BITy U TCXHHUKE

73

CnnaBel MeTaiioB. Koppo3ust meTanioB

74

Pemenue 3aa4 pa3JIMIHbIX TUIIOB

75

DJIEKTPOXUMUYECKUH PsiJ HATPSIKEHUI
MeTauioB. O0Iue criocoObl MOTyYeHUs
MCTAJI1JI0B

76

OO6mrast xapakTepucTuka MeTaJoB [A-rpynms
[Tepuoauueckoit CUCTEMbI XUMHUYECKHUX
aneMeHToB. HaTpuii v kanuii: noigy4deHue,
¢u3nveckre 1 XUMHUYECKHE CBOMCTBA,
MNPUMCHCHUC MPOCTLIX BCIICCTB U UX
COEMHEHHI

77

O6mras xapaktepucTuka MetayioB [1A-
rpynmnsl [leppoandeckoi cuctembl
XHMHUYECKUX JIEMEHTOB. MarHuii U KaJIbI[Uid:
MoJTy4eHue, PU3NISCKUE U XUMUIECKHE
CBOMCTBa, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COEAMHEHHI




78

JKécTtkocTh BOJBI M CITOCOOBI €€ YCTpaHEHHS

79

ATIOMUHUI: TIONTy4YeHHE, PU3NUECKHE U
XUMHUYECCKHUEC CBOﬁCTBa, IMPUMCHCHUC

80

AmMdoTepHbIe CBOMCTBA OKCHA M THIPOKCHUIA
ATFOMUHHUS, TUAPOKCOKOMIICKCHI aTFOMUHMS,
WX IPUMEHEHUE

81

Pemenue 3aa4 pa3JIMIHbIX TUIIOB

82

[IpakTuueckas padota Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME
"MeTaJisl IJ1aBHbIX noarpymnmn"

83

OO01mast xapaKTeprcTUKa METaNIOB TTOOOUHBIX
noarpymn (b-rpynmn) ITepuoanueckoit
CUCTEMBI XUMHYECKUX DJIEMEHTOB

84

Pu3nyecKue 1 XMMUYECKHE CBOMCTBA XpoMa U
€ro COCIMHEHU, UX IPUMEHEHNE

85

Baxueiimne coeMHEHNs] MapraHia.
[Iepmanranar kanus, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

®dusnueckue U XUMHUECKUE CBOMCTBA jKele3a
u ero coenuHenuil. [lonyyenue u npumeHenne
CIUIaBOB Xkelle3a

87

dusnueckue U XUMHUYECKUE CBOMCTBA MeIU U
€€ COeIMHEeHUH, UX MPUMEHECHHE

88

dusnueckre U XUMHUYECKUE CBOMCTBA IIUHKA U
€ro COCIMHEHUN, UX TPUMEHEHUE.
' apOKCOKOMILIEKCHI IMHKA

89

[TpakTrueckas padota Ne 8. Permenue
HKCHEPUMEHTAIBHBIX 33134 110 TEME
"Mertasisl TOOOYHBIX OArpymm"”




90 Pemenue 3anay pa3nu4HbIX TUIIOB 1

91 O06o00menre 1 cucTeMaTr3alus N3y4eHHOTO 1
Martepuaina mno teme "Mertanibt"

92 KonTtponsHas padora no teme "MeTtanmibr" 1

93 AHanu3 pe3yabTaToB KOHTPOJIBHON PabOTHI, 1
KOPPEKIIHS OITMOO0K
Ponp xumMuu B 00ecrieueHuu yCTOMYHNBOTO

94 pa3BuTHs yenoBeuecTBa. [loHsATHE O HAYUHBIX 1
METOJIaX UCCIIEIOBAaHUS BEIIECTB
HayuHble IpUHIUIIBI OpraHU3aIAH

95 XUMHUYECKOTO MPOU3BOICTBA. [[pOoMBITIIICHHBIC 1
CIO0COOBI OJTyYeHUs! BaXKHEUILINX BEIIECTB

96 XHUMUYECKOE 3arps3HEHUE OKPYKatoIIeH |
CpEeIbl U €ro MOCeICTBUS

97 XuUMHUS U 310pOBbE YeI0BeKa. JIekapCTBEHHBIE 1
CpeacTBa

08 Xumus uiy. Pons XuMun B o0ecrieueHnn |
MUIIEBON O€30MaCHOCTH

99 Kocmernueckue u napdromepHbie cpeacTBa. 1
beiToBas xumust
XuMHs B CTPOUTENLCTBE. BakHeime

100 CTPOUTEIbHBIE M KOHCTPYKIIMOHHBIC 1
MaTepuaibl

101 XuMUS B CEIBCKOM X035iicTBE. OpraHndyeckue 1
U MUHepaIbHbIE YI00pEHHS

102 Cucremaruszanusa 1 0000IeHNE 3HAHUHN 110 1
Teme

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

C. A. Ily3zakos, H. B. Mamnuna, B. A. [TonkoB «Xumus. 10 knacey, «Xumus. 11

KJIace».

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lib.myschool.edu.ru
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