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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHUs» B 00pa3oBaTeNbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uIbHOrO OOy4YeHUs, TPU3BAHO OOECHEUYHUTh OO0IIC0O0PA30OBATENbHYIO U
OOILIEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON M3 MPUOPUTETHBIX AUCITUTIIIUH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NOAPOOHYI0  WHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOTMOJIATaroIIUMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHUU K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHUSI 00YUaIOIIMXCSl CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXOA0B K (DOPMUPOBAHUIO COJIEPKATEIILHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTAaHaBIMBAET WMHBAPHAHTHOE NPEIMETHOE COJAep)KaHHe, 00s3aTeNbHOe
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefejaMyd YCTAaHOBJIEHHOW MporpaMMod MO XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentyainbHbIMM mosiokeHuamu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  3TaloM  MOJYyYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha  pacllUpeHHe U  YIIIyOJeHHE TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUSA U COLMANBHOIO Pa3BUTHS OOydarommxcs, Ha (popMHpOBaHUE y HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEU U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHUECKOE [OMNOJHEHUE, IO3BOJISIOLIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX UX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJICHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XMMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojiHAeTcs  (POpMHpOBaHMEM  MPEJACTABJICHUN 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSIHUE CMEXHbIE IIpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(QU3UYECKOro Mpoduiis 0oJbInoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUSA, OOLTHOCTh 3aKOHOB M TEOPH B XUMUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IMpeaAMeTa JUIsl KJIACCOB XHWMMKO-
Ounonornyeckoro npoduist OONbIINNA yAENbHBIA Bec OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM cioydae TmpemocTaBisieTCs  BO3MOXKHOCTh — JJisi  Oojiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MPUMEPY, TAKUE
CTPYKTYpPHBbIE€ KOMIIOHEHTBI, KaK JUIUABL, OCJIKH, YTIIEBOAbI, HYKIECHHOBBIC
KUCIOTHI U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEHIECTB CIy>)KaT OCHOBOM I HW3y4YCHUS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEeIMETaMH, BXOJAIIMMH B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHblE NOpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO U CpeAHero ooOiero oopasoBaHus (Ha 0a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha yrayOJnEHHOM YypOBHE H3yuY€HHUs MpeaMeTa Mpenojaraert
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled pojin B oOOecreueHUuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUsI U OOIEH KyJbTypbl U€lIOBEKa, a TaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHbIX
MOHATUH, 3aKOHOB M TEOPUM XHMHUHU, COBPEMEHHBIX IPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMaX, 00 00muX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJB30BAaHUEM U  IMepepabOTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUYCCKOM JICATEITBHOCTH M MTOBCETHEBHOM JKU3HHU.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHUTaHUE YOEXKAEHHOCTH B TIO3HABAEMOCTU SIBICHUM TPUPO/IBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOpPETEHUE ONbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HeZel0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepojia. Mexanusmbl 00pa3oBaHusi KOBAJIGHTHOM CBsI3M (OOMEHHBIN M JJOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3H.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHas. M3omepus. Buuabl u30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKaTypa opranndeckux coeanHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCTH W KiacCU(UKAIMS OpraHudeckux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJIENeH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHsi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankansl. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DNEKTPOHHOE U  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alIKeHOB, Sp -
ruOpUaM3alysl aTOMHBIX OpOWTalleld yriepoaa, G- U T-CBs3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHAMHMUYECKUE CBOMCTBA: PEAKLIHMH INPUCOEAVHEHMS, 3aMEILIECHHS B O-IOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u | 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUE MOJeKylbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYd. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUE€M W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTATbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX MPEBpAILCHUI:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOE OOHapyX)eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOIHBIX YIIIEBOAOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpOoIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [{elicTBUE 3TaHOIA U METAaHOJIA
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEUICHUS, B3aUMOJICHCTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJPOKCOTPYIIbI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osryueHus: U mpuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKHME  CBOICTBAa  aIbJErMJAOB U  KETOHOB:  pPEaKUUU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKIaTypa. dusndeckue cBONCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. [loHATHE O TPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAsA, OJEUHOBas, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapaktepuctuka yriaeBoaoB. Knaccudukaius yrieBogaoB (MOHO-, -
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIH3, MOJydeHHe >PHUpPoB LeUToia03bl. [loHsTre 006
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PacTBOPUMOCTbH PA3JIMYHBIX CHUPTOB B BOJIE, B3AMMO/JICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3THJIOBOTO CIIUPTA B aJbJIETH]] HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bI ¢ TuapokcuaoMm meau(Il), BzaumoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenomnwly, «KapooHoBbIe KUCIOTHI. C10KHBIE YPUPHD.

A3oTcoaep:xaliue OpraHn4ecKue coeJuHeHH .

AMUHBI — OpraHUYecKue MpPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOUCTB aHwiInHA. KauecTBeHHbIE peakiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @OUu3nYecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl W3YUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCIKH, pCIICHHE OJKCICPUMEHTAIbHBIX 3aJa4 110 TeMaMm
«AzoTcoaepxamue OpTraHUYECKUe COCJIMHCHHUS " «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BoicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALIAN, CPEIIHSS MOJIEKYJISIPHAS



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
NoJIMATUIICHTEpePTaar). Y THiInU3aus u nepepadoTka IiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tonumepnt CIEI[UATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJIEHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIpHON  (pOpPMYJIBI OPraHMYECKOrO COCAMHECHHS 1o Macce (00bEMYy)
MPOJYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJYYEHHUSI, OINpPENETICHUE AO0JM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, NOPHUHATHIX B OTAEJIbHBIX MpeaMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJIa,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBINA M reTepoTpOodHBI TUN MHUTAHUA, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMrUiecKiux 3JI€MEHTOB (S-, P-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM  OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(PUTYpallud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3Mbl 00pa30oBaHUS KOBAJIEHTHOM CBA3U: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IiauHa cBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALIMOHHON XMMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0JIsl BEIECTBA B PaCTBOPE, MOJISIpHAsl KOHILEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakinii B HEOPraHMYECKOH U OpPraHudecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoOXUMUYECKUE YPABHEHUS.

CKOpOoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DAKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHUCHTPAIIMN BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coseit. Peakiun
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENBHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PACTBOPOB M PACIIIIABOB BEIIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
pa3oKEeHUEe NEepOKCUZa BOAOPOJAAa B TMPUCYTCTBUM KaTajlW3aToOpa, MOJEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeapl PacTBOPOB C IOMOIIBI0 WHIAWKATOPOB, W3YYEHHUE BIMSHUS Pa3JIUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIUS HEMETAIJIOB (Ha MpUMEpPE KUCIOPOIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE PJIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpOjE, CHOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINIJIEHHBIE CIIOCOOBI TMOYYCHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBAa. AMMHMaK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U X coyi. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpumMeHenue azora
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coeaunenuil. docpopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u eé€
coJii. AKTUBUPOBAHHBIA yTOib, ancopOuus. DynnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBasi KHCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBoWCTBa MeTauioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuogudeckoit cucTemsl
XUMHYECKUX OJJIEMEHTOB. MarHuii W KalbLUi: TMOJydeHue, (U3NUecKue u
XUMHUYECKHE CBOMICTBA, INPUMEHEHHE IMPOCTBIX BEIIECTB W HX COEIUHEHUU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymnm)
[leproauyeckol CUCTEMbI XUMHUYECKHUX AJIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarTsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nuecKkue W XUMHYECKHE CBOMCTBAa MapraHlla U €ro COEIUHEHMHII.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCupl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). [lonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COCUHEHHM.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMIPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
LIEJIOYHBIX M IIEJIIOYHO3EMENIBHBIX METAIUIOB C BOJOM (BO3MOKHO HCITOJIb30BAaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOJA
M KAaTHOHbl METAaJIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUA M I[UHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTUA denoBedyecTBa. [lonsTue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMbIlIIeHHbIE CTIOCOOBI MONTYYEHUSI METAJIIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpENbl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IpenapaToB. POk XMMUM B pa3BUTUHA MEAULMHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs MpenapaToB OBITOBOM XHMHU B TOBCEIHEBHOU
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl a1 21eKTpoHUKH. HaHOTeXHOIOT U,

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00bEéMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHu4ecKorM xuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

dusnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocHcTeMa, bnocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi TPOMBIILIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpeECAa M I03HABAaTEJIbHBIX MOTHUBOB B IOJYYEHUH M TMOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMHUUECKUMU SIBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIBHOM CPEJIbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U MPEIOTBPAILIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JJIE  COBPEMEHHOMU
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUHN MEAUIIMHBI, 00E€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAJIU3a U OOBSCHEHUS SBJICHUN OKPY’KAIOIIETO MHpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMH;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYaromIMXcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaroINXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNaTh LEIU JACSATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JJISI OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUYECKUE PACCYXKJCHHS (MHAYKTUBHbIC, JENYKTUBHbBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSATENbHO IPOrHO3MPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBbHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHKAX HMHGpoOpMalu (HAy4yHO-
NOMYJIsSIpHAasl JUTepaTypa XHMHUYECKOTO COJEp)KaHUsA, CIpPaBOYHbIE MOCOOHUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHPOpPMAIIUM, HEOOXOAUMOW IS BBIMOJHECHHS YYEOHBIX 3aaad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHpopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3EHTAIMed pe3yJbTaTOB IMO3HABATEIBHOU JAESTENIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajanu3alud yueOHOro NpoekTa, 1 PopMyJIUpOBaTh BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENBHOCTD, ONpeAeisas €€ LelIM W 3a7add, KOHTPOJIUPOBATH U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMUUYECKUX PEAKLIHUSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIIOCOOBI JEHCTBUI
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
1O TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IMYHBIX Y4€OHBIX
CUTYalMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XUMUEW. B
nporpaMme MO XHMHMHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ POoju B 00ECIEUEeHUU YCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMoOHAIEHOTO
MPUPOOIIOIL30BaHNS, B (OPMHPOBAHUHM MHUPOBO33PEHUS U OOIIEH KyJIbTYpPHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUN SJIEMEHT, aTOM, SIAPO U DJICKTPOHHAS
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIH, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHAST Macca, MOJISIPHBIA 00BEM, YTICPOIHBIN CKeNeT, (YYHKIIMOHATbHAS
TpyIIa, paadkall, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCIIOPOJ- M a30TCOJEPIKAIINE OPTaHUYECKUE COSTUHEHUS, MOHOMEp, IMOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPHUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TPH XUMUYECKUX PpEaKIHiIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MOHUMAaHUS TPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
0 MEXaHU3MaxX XWMUYECKHX pEeaKIui, TEPMOJIMHAMHYECKUX U KHHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! 1 u Il pona);
(baKTOJOTHYECKHUE CBEACHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH W OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEWUINIMX OPTaHWYECKUX BEIIECTB B OBITY W TMPAKTHUYCCKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TIepepaboTKu HePTH);

c(OpPMHPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHITHS MPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJICTHBIX) (DOPMYJT OpraHUYECKUX
BCIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIUH  TMOCPEICTBOM  COCTABJICHHS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;



M3TOTaBIIMBATh MOJIEIN MOJIEKYJI OPraHMYECKUX BEUIECTB ISl WIUTKOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATUYECKOU
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, MIUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAas CBs3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTb  COCTaB, CTPOCHUE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKQJUEHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJIOPOJIOB, CIUPTOB, AaJbJACTUIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CJIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- U TOJUCAXAPHUIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYIHD  CBSI3b  MEXKJAY HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKJIATh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- M T-CBSI3M), B3AMMHOTO BJIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKU YTJIEBOJIOPOJIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJECHUU, U3MEPEHUH, MOJICTIMPOBAHUM, SKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE omneparuu
MBICIUTETILHON JCSITEIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3AILMI0, BBISIBICHUE NMPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, O00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: ITPOTHO3UPOBATh, AHATTU3UPOBATH U OLICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJICPKAIINX OPraHUYECKUX BELIECTB, PELICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOJTHOM CPEAbl U JOCTUKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYIO WH(pOpMaIuio, nmepepadbaTsiBaTh €€ U MCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX W MO3HABAEMOCTH SIBJICHUW NPUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYECHUH PAIMOHAIBHOIO MPHUPOAOIOIH30BaHUSA, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATalOIIAe IOHATHS — XUMHUYCCKHHM OJJIEMCHT, aToM, SJIpO aroMma,

M30TOIIbI, AJIEKTPOHHAsA 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOIMAIIMS, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU NPU XUMHYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTaBICHUS] O CTPOSCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHE CBEJCHHS O CBOWMCTBAX, COCTaBe, MOJYYCHUU W 0OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapakKTEPHBbIC MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJNIMYecKas, BOJOPOAHAs), THUIl KPUCTAUIMYECKOW PEETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHuUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ YMEHMI:  KJIAcCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHUS U KPUTEPHUH AJIA Kiaccu(uKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOJUUECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«3HEPreTUYECKHE YPOBHU», «IHEPTreTUUYECKUE IMOAYPOBHMU», «S-, p-, d-aToMHbIE
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHME TECHETUYECKOU CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

cOpPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAalIEHHBIX  MOHHBIX  ypaBHEHHWW;  pEakUud  TUAPOJIN3a;  peaKuui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pPEaKIMH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKaIlMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHUaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOJACHUE, H3MEpPEHUE, MOJIeIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsI OOBSICHEHHS XUMHUYECKHX SIBJICHUH, MMEIOIMIMX MECTO B TPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WM JIAaHO B HM30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKACHNUE KaUeCTBEHHOI'O0 COCTaBa HEOPTraHUYECKUX BEIIECTB, OMPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TpaBUil 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMU U JaOOPaATOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
pasnu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHUI: COOIIOIATh TTpaBUIa TOJb30BAHUS XUMHYECKON
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHHS CBOETO 3/I0POBbS, OKPYKAOLIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOpMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYIO0 MHGOpMAIKIO, TIepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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[IOHUMATh U
MPUHUMATHh MOTHBBI,
HaMEPEHUS, JIOTHKY
U apTyMEHTHI
JIPYTHX TIPH aHATH3E
pa3IMYHBIX BUIOB
yueOHO
JIESITEIIbHOCTH;

23

IIpupoaHblE HICTOYHUKHU
YTJIEBOIOPOIOB U UX MepepaboTka

https://resh.edu.ru

TBopueckue paboThI,
HaIpaBJIEHHbIE Ha
MIOBBILICHHE
UHTEpEca U
II03HABATENIbHBIX
MOTHBOB B
MIOJIyYEHUU U
HOCJETYIOIEM
aHaIM3€e
uH(pOpMaLIUU O
Mepe1oBBIX
JIOCTHKEHUSX



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

COBPEMEHHOM
OTEUECTBEHHOU
XHAMHUU;

24

lManorennpou3BoiHbIE
YIJI€BOJIOPOIOB

https://resh.edu.ru

becennr,
HalpaBJICHHBIC HA
HPaBCTBEHHOE
CO3HAHUE,
TUYECKOE
[TOBEJICHHE;
yueOHBIC CUTYAIUH,
HalpaBJICHHBIC Ha
pa3BUTHE
CII0COOHOCTEH
OLICHUBATH
CHUTYaIIUH,
CBSI3aHHBIE C
XUMHYECKUMH
SIBJICHUSIMU, U
NPUHUMATD
OCO3HAHHEIE
pelieHHs,
OPHEHTUPYSICH Ha
MOpaibHO-
HPaBCTBEHHbBIE
HOPMBI ¥ IECHHOCTH;

2.5

ApomaTnudeckue yriaeBogopoabl
(apensr)

https://resh.edu.ru

Becensr 00
YBOXEHUU K
mporeccy
TBOPYECTBA B



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

00JIaCTH TEOPHH U
HPaKTHYECKOTO
HPUIOKEHHS XUMUH,
OCO3HAHUS TOTO, YTO
JIaHHBIC HAYKH €CTh
pe3yJnbTar
JIUTCIIBHBIX
HaOJIIOIEHUI,
KPOIIOTJIUBBIX
SKCIICPUMCHTAJIbHBIX
HIOMCKOB,
HOCTOSIHHOTO Tpy/ia

YYEHBIX U
MIPaKTHKOB;
Hroro no pazgeny 35
Pa3pnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHus
becensi o
MMOHUMaHUU
LIEHHOCTEN

3.1

Cruprtel. ®enon

11

https://resh.edu.ru

37I0pOBOTO U
6e3omacHoro obpasa
KH3HH,
HEOOXOINMOCTHA
OTBETCTBEHHOTO
OTHOIIICHUSI K
COOCTBEHHOMY
¢buznueckomy u
NCUXHYECKOMY
37I0pOBBIO;



https://resh.edu.ru/

3.2

KapOoHusbHbIE COETUHEHUS:
anbpJeruibl U KeToHbl. KapOoHOBBIE
KUCH0ThL. CroxkHble 3Gupsl. Kups

21

https://resh.edu.ru

COOJIIOICHHS TTPABHIT
0e301macHoro
oOparieHus ¢
BEIIIECTBAMH B OBITY,
IIOBCEIHEBHOM
JKU3HU, B TPYAOBOU
JIeSITEIIbHOCTH;

Huckyccus o
MOHUMaHUU
LEHHOCTH MTPABUI
WH/IMBUYAILHOTO U
KOJUJIEKTUBHOT'O
0e30macHoro
MIOBE/ICHUS B
CUTYyalLlUsX,
YTPOKAIOLIUX
3JI0POBBIO U )KU3HU
JIIOJICH;

OCO3HaHUs
ITOCJIEICTBUM U
HETIPUSTHSI BPETHBIX
MIPUBBIYEK
(ynorpebinenus
aJIKOTOJI,
HapKOTHKOB,
KypeHHsl);

33

VYrneBons!

https://resh.edu.ru

VY4eOHble cUTyaluu,
HarpaBJICHHBIC HA
pasBuTHE



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

KOMMYHUKaTUBHOU
KOMIIETEHTHOCTH B
y4eOHO-
HCCIIEI0BATEIBCKON
JIeSITEIIBHOCTH,
OOIIIECTBEHHO
IIOJIC3HOM,
TBOPYECKON U
JIpYrux BUaax
JIeSITEIIbHOCTH;
YCTaHOBKH Ha
aKTUBHOE y4acTue B
peleHnn
IIPAKTUYECKUX 3a7a4
COLIMAJIBHOU
HaIpaBJIEHHOCTH (B
pamMKax CBOETro
KJ1acca, IIKOJIbI);

Hroro no pasneny

41

Pa3znen 4. A3oTcoaep:kanime opraHnyecKue coeTnHeH

ud

4.1

AMUHBI. AMHUHOKHUCIIOTHI. benku

12

https://resh.edu.ru

becens! 0 pazButuun
UHTEpeca K
MPAKTUYECKOMY
M3YYEHHUIO
npodeccuit
pa3IM4HOIO poAa, B
TOM YHCJIE Ha
OCHOBE IIPUMEHEHUS
MPEIMETHBIX 3HAHUU



https://resh.edu.ru/

Hroro no pazneny

12

0 XUMHH;
YBaXKeHUsI K TPYLY,
JOJSM Tpyia U
pe3ynbTaTam
TPYAOBOI
JIeATEIbHOCTH;

Pa3zaea S. BeicokomoieKyIsipHbIe COeIHHEHUS

BLICOKOMOJIGKYJISIPHHC
COCIMHCHUA

5.1

https://resh.edu.ru

Huckyccun
HarpaBJICHHBIC HA
TOTOBHOCTD K
OCO3HAHHOMY
BEIOODY
VHIUBUYAIBHOMN
TPACKTOPUHU
oOpa3oBaHus,
Oymymien
npodeccuu u
peanuzamnuu
COOCTBEHHBIX
JKU3HEHHBIX TUTAHOB
C YUETOM
JTUIHOCTHBIX
HHTEPECOB,
CIIOCOOHOCTEH K
XUMHH, UHTEPECOB U
notpebHoCTEH
o01ecTBa;



https://resh.edu.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




11 KJIACC

Ne i/

Paznen

1.1

KoaunuecTBO 4acoB

HaumeHoBaHue pa3jieioB u
TeM MPOrpaMmbl

1. TeopeTuyeckue OCHOBbI XUMHH

Crtpoenue aToma.
[lepnonnueckuil 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
MenneneeBa

Bcero
padoThI

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

https://resh.edu.ru

Buanl nessreJLHOCTH
00y4arouuxcs ¢
y4eToM padoueit
NMporpamMmsblI
BOCIIUTAHUSA

becenpl 00
HKOJIOTUYECKU
1es1ecoo0pasHoM
OTHOILIEHHUH K
pUPOJIE KaK
HCTOYHUKY
CYLIECTBOBAHMUSI
’KM3HU Ha 3emie;
MOHUMaHHS
r7100aJIbHOTO
XapakTepa
IKOJIOTHYECKUX
npo6ieM, BIUSHUSA
HKOHOMUYECKUX
MIPOLIECCOB Ha
COCTOSTHHE
MIPUPOJTHON U
COLIMAJIBHOW CPENBL;

1.2

CrtpoeHue BemiecTna.
MHoroob6pasue BenecTn

11 1

https://resh.edu.ru

VY4eOHble cuTyaluu
00 oco3HaHus
HEOOXOINMOCTHA



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

HCTIOJIb30BAHMS
JIOCTIDKCHUH XUMHUH
JUISL pETLICHUS
BOITPOCOB
parMoHaIBHOTO
MPUPOIOTIOIB30BAHMS;
AKTUBHOTO HEMPUSITHS
JICHCTBUI,
MIPUHOCSIINX BPE
OKpYy>Karolen
MIPUPOTHOM cpere,
YMEHHUS
MIPOTHO3UPOBATH
HeOaronpusTHbIC
JKOJIOTHICCKHE
TTOCTICJICTBHS
MpEeANPUHUMAEMBIX
JIEHUCTBHUI 1
MpeA0TBpaLIaTh UX

Huckycenn o
pa3BUTUU
HKOJIOTMYECKOTO
MBIIICHHUS,
JKOJIOTUYECKOU
XHUMHYECKUE PEAKLUU 19 1 3 https://resh.edu.ru KYJbTYPBI, OIbITA
JIESATENIBHOCTH
JKOJIOTUYECKOU

HaIpaBJIEHHOCTH,
YMEHHUS
PYKOBOJICTBOBATbhCS



https://resh.edu.ru/

HMH B
IMO03HABATEILHOM,
KOMMYHUKATUBHOH U
COLIMAIbHOM
MPaKTHKE,
CIIOCOOHOCTH U
YMCHHSI aKTHBHO
MPOTHUBOCTOSATH
HJICOJIOTHH
xemooouw;

Hroro no pasaciny

Pa3nen 2. Heoprannuyeckasi xumust

39

2.1 Hewmetamsl

31

https://resh.edu.ru

TBopueckue paboThI ,
HarpaBJICHHBIC HA
pasBuTHE
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HaYKH U
O0IECTBEHHOM
MPaKTUKH;
MOHUMaHHS
CHEelU(PUKN XUMUU
KaK HayKH, OCO3HAHUS
€€ poJii B
dbopmupoBaHUU
panroHaIBLHOTO
HAYYHOT'O MBIIIJICHUS,



https://resh.edu.ru/

CO3JaHUH IIEJIOCTHOI'O
MpeACTaBICHUS 00
OKPY’KaoIleM MUpPe
KakK O €IMHCTBE
MIPUPOJIBI M YCIIOBEKA,
B ITIO3HAHUH
MIPUPOTHBIX
3aKOHOMEPHOCTEN U
pelieHnu npobieM
COXPaHCHHUS
IIPUPOTHOTO
paBHOBECHS,;

2.2

Meraminbsl

23

https://resh.edu.ru

VY4eOHble cuTyaluu,
HaIpaBJICHHbIE HA
¢dbopmupoBaHue
€CTECTBEHHO-HAy4YHON
IPaMOTHOCTH:
MOHUMAaHHUS CYIIHOCTH
METOJIOB IO3HAHNUS,
HCIIOJIb3YEMBIX B
€CTECTBEHHBIX
HayKax, ClIOCOOHOCTH
HCIOJIb30BATh
MOJTy4aeMble 3HAHUS
JUTSL aHan3a u
OOBSICHEHHUS SIBJICHUN
OKPY>KaIOILEro Mupa u
MPOUCXOMSAIINAX B HEM
W3MEHEHUH, yMEHUS
nesaTb 000CHOBAaHHBIE



https://resh.edu.ru/

Hroro no paszneny

54

3aKIIIOYEHUS HA
OCHOBE HayYHBIX
(haKTOB U UMEIOLIUXCS
JIAHHBIX C LEIBIO
MOJTyYEeHHUS
JIOCTOBEPHBIX
BBIBOJIOB;
CIIOCOOHOCTH
CaMOCTOSTENILHO
HCITOJIB30BaTh
XUMUYECKHE 3HAHUS
JUISL PELICHHUS
po0JIEM B peaabHBIX
KU3HEHHBIX
CI/ITyaHI/ISIX;

Pa3zgen 3. XuMus 1 :KU3HL

3.1

MeToabl MO3HAHUS B XUMHUU.
XUMHUS U KU3Hb

https://resh.edu.ru

becens! 0 pazButuun
UHTEpeca K
MO3HAHUIO,
HCCIIEI0BATEIbCKOU
JIESITSIIBHOCTH;
TOTOBHOCTH U
CIIOCOOHOCTH K
HENPEPHIBHOMY
00pa30BaHMIO
caMo00pa3oBaHUIo, K
aKTUBHOMY
MOJIYYEHHUIO HOBBIX



https://resh.edu.ru/

Hroro no pasaciny

3HAaHUH 110 XUMHUHU B
COOTBETCTBHH C
KU3HEHHBIMU
MOTPEOHOCTSIMH;
UHTEpeca K
O0COOCHHOCTSIM Tpy/ia
B Pa3NMUYHBIX cepax
npodeccHoHATLHOM
JIESITCIILHOCTH.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

JJIeKTPOHHbIE

Bcero

KoHnTpoJbHbie
padoThI

undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

IIpakTH4eckue
padoTshI

Hcnoan3oBanue
odopyaoBaHue
nentpa "Touka
pocra"

[Ipenmer u 3HauEHHE OPraHUYECKOMN
XMMUH, TIPEJICTABICHUE O
MHOT000pa3uy OPraHnIeCKUX
COCIMHEHU.

J1.1. O3nakomiieHHE ¢ 00pa3amMu
OpPraHUYeCKUX BELIECTB U
MaTepuajaMH Ha UX OCHOBE

J1.2. OnbITEI 110 PEBPAILEHUIO
OpPraHUYECKUX BEILIECTB MPU
HarpeBaHuu (TUIaBJICHHE, OOYTIMBAaHUE
U TOpPEHHUE).

DNEeKTPOHHOE CTPOSHHE aToMa
yriepoza (0OCHOBHOE U BO30YXIEHHOE
COCTOSIHHMS). BanieHTHBIE BO3MOKHOCTH
atoMa yriiepoja

XuMHYecKasi CBSI3b B OPTaHHUECKHX
COeTMHEHUSIX. MeXaHU3MBI
00pa3oBaHMs KOBAJICHTHOMN CBSI3H,
CrocoObI pa3phIBa CBA3EH

Teopust cTpoeHUsT OpraHNYECKUX
coequHenuiit A. M. byrneposa.
Jl.o.Ne 1. KoHncTpyupoBanue Mozenei

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

TATYUK
TEeMIIEPaTyphl
TEpMOTIapHBIN



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

MOJICKYJI OPraHUYCCKHX BCUICCTB.

Bunsl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbIE

3¢ HEKTH B MOJIEKYIaX OPraHMYECKUX
COEAMHEHHI

IIpencraBnenue o knaccudukanuu u
cucreMaThyeckas HOMEHKIIATypa
(IUPAC) oprann4eckux BeIIECTB

Knaccudukanms peakiuii B
OpPraHUYECKON XMMHUH

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

Cucremarusanys 1 00001IeHUE 3HAHUMN
10 TEME

https://resh.edu.ru

AJIKaHBI: TOMOJIOTHYECKHH PsijL, 00mIast
dbopmya, HOMEHKIJIATypa ¥ U30MepHs,
3NIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

Jl.o. Ne 2. MonenupoBaHue MOJIEKYJ
aJIKaHOB.

https://resh.edu.ru

10

DuU3NYECKUE U XUMUYECKUE CBOMCTBA
AJIIKaHOB.

J.3. N3yuenune GpuU3NIECKUX CBOMCTB
YTJIEBOJIOPOIOB (PACTBOPUMOCTD).

https://resh.edu.ru

11

12

HaxoxeHue ankaHoB B IPUPOJE.
CriocoObl MostydeHus: ¥ IpUMEHEeHUe
AJIKaHOB

[uknoankansl: oomas Gopmyna,
HOMEHKJIaTypa u U30Mepus,
O0COOCHHOCTH CTPOCHHUS U XUMHUYECKUX

https://resh.edu.ru

https://resh.edu.ru



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

CBOWCTB, CITIOCOOBI MTOTyYSHHS U
pUMEHEHHE

13

Pemenne pacu€THbIX 3a1a4 Ha
OIIPEIETICHUE MOJIEKYIIAPHOI (hOpMyIIBI
OpPraHUYECKOI0 BEILECTBA 110
MAacCCOBBIM J0JISIM aTOMOB JJIEMEHTOB,
BXOJAIIMUX B €r0 COCTaB.
Cuctemartu3zanus u 00001IeHNe 3HAHUI
10 TEME

https://resh.edu.ru

14

15

16

AJIKEHBI: TOMOJIOTHYECKHI PsijI, 0O1as
(dbopMyIia, HOMEHKIIATypa,
ANEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue Mosekya. CTpyKTypHas 1
LUC-TPAHC-U30MEPHS ATKEHOB.
JI.o.Ne3. MozaenupoBanue MOJIEKYII
AJIKEHOB.

®dusnueckue U XUMHUYECKHUEe CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBA.
J1.4. OTHOLIEHHE ATUIIEHA K PacTBOPaM
NepMaHraHaTa Kajaus u OpoMHOM BoJie.

CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe
AJIKEHOB

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

natyuk pH

17

18

[IpakTuueckas pabora Ne 1 mo Teme
"[TonyueHne sTUIEHA U U3YYEHHUE €T
CBOMCTB"

Pemenue pacu€THeIX 3a7a4 Ha
OIIpeJIJIEHUE MOJIEKYIIIPHON (OPMYJIBI
OpPraHUYECKOro BELIeCTBA

https://resh.edu.ru

19

AnKaaueHbl: CONPsKEHHBIE,

https://resh.edu.ru



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

M30JIMPOBAHHBIC, KYMYJIMPOBAHHBIE.
OCcoOEeHHOCTH 3JIEKTPOHHOTO CTPOCHMUS

20

21

22

23

24

25

XUMHUYECKHE CBOMCTBA CONPSIKEHHBIX
JMEHOB

CriocoObI TTOTy4eHUsT U IPUMEHEHNE
aJKaIUEHOB.

J1. 5. O3HakomiieHHE ¢ 0Opa3aMu
Kay4yKOB U PE3UHBI.

AJNKHUHBI: TOMOJIOTHYECKUH PsiJl, 001as
¢bopmyia, HOMEHKIIATypa,
3JIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI, PU3UUECKUe
CBOMCTBA.

Jl.o. Ne 4. MonenupoBaHue MOJIEKYJ
AJIKNHOB.

XuMuyeckre cBOMCTBA alIKUHOB. [].6.
OTHoIIEHNE alleTUIIEHA K pacTBOpam
IepMaHraHaTa Kajus u OpoMHOH BoJie.

KauecTBeHHbIE peaklii Ha TPOMHYIO
CBSI3b.

J1.7. B3auMoaelicTBUE alleTUJICHA C
aMMHa4YHBIM PacTBOPOM OKCHJA
cepeopa(l)

CriocoOsl MoNTydeHus: U IPUMEHEHUE
AJIKMHOB

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

natyuk pH

26

Pemenue 3agayd: pacu€rsl 1o
YPaBHEHUIO XUMUYECKON pEaKIINU

https://resh.edu.ru

27

Cucremaruzanuys 1 00001LIEHUE 3HAHUMI

https://resh.edu.ru



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

10 TEMC

28

ApeHBI: TOMOJIOTHYECKUI Psifl, 001Iast
dbopMyIa, HOMEHKIIATypa.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJI O€H30J1a U TONyO0JIa,
ux (hpuznyeckue CBOMCTBa

https://resh.edu.ru

29

30

31

XUMHUYECKUE CBOMCTBA APEHOB:
peaKIy 3aMeIICHUsI.

XUMHUYECKUE CBOMCTBA APEHOB:
peaxkiuu NpUcoeIMHEHUS, OKHCIICHUE
TOMOJIOTOB O€H30171a.

J1.8. Okucnenue Toayosna pacTBOPOM
repMaHraHaTa Kajusl.

Oco0EHHOCTA XMMHUYECKUX CBOMCTB
CTUpOJa

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

32

Pemenne pacu€THbIX 3a1a4 Ha
OIIpEJICJIEHUE MOJIEKYIIIPHON (POPMYJIBI
OpPraHUYEeCKOro BELIECTBA

https://resh.edu.ru

33

34

35

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
apeHoB

I'eHeTHUECKas CBSI3b MY
pa3IMYHBIMH KJIACCAMU
YIJIEBOIOPOJIOB

PacuéTel Mo ypaBHEHUSIM XMUMHUYECKUX
peakumii. CucremaTu3anus u
000011IeHNE 3HAHHUH IO TEME

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

36

[Ipupoansiii ra3. [lonytHbie HEDTAHBIE
rassl

https://resh.edu.ru



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

37

KameHHbIi1 yroip 1 IpOLyKThI €ro
nepepadoTKH.

JI.o. Ne 5. O3HaKoOMIIEHHE C
KoJuteKuen «YTroiaby»

https://resh.edu.ru

38

Hedts u ciocoOb1 €€ nepepaboTKy.
[TpumMeHeHne TpOIYKTOB epepadoTKU
HedtH.

JI.o. Ne 6. O3HaKOMIJIEHHE C
koJuteknuen «Hedts".

https://resh.edu.ru

39

['eneTnyeckas CBSI3b MEKIY
pa3IMYHBIMU KJIacCaMu
yTIEBOIOPOIOB

https://resh.edu.ru

40

l"asorenonpounsBoHbIE
YIJI€BOJOPOIOB: IEKTPOHHOE
CTPOEHUE; PEaKIH 3aMEIIECHUS
rajoreHa.

JI.o.Ne 7. MonenupoBaHue MOJIEKYJ
raJIOr€HONPON3BOAHBIX
YTJIEBOIOPOJIOB.

https://resh.edu.ru

41

JeiicTBue 1menouei Ha
TaJIOTrCHIIPOU3BOJHBIC.
B3aumoseiicTBre nuraioreHaaIkaHoB C
MarHveM U IIUHKOM

https://resh.edu.ru

42

43

44

Cucrematusanus 1 00001eHIE 3HAHU T
1o pazzeny "Yriaeroaopoast”
KonTponbHas pabota mo Teme
"VYrieBomopoasr"

AHann3 KOHTPOJIbHOM pabOTHI.
[IpenenbHble OIHOATOMHBIE CIIUPTHI:

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru



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

45

TOMOJIOTHUYECKUHN PsiJI, 00IIIast
(dbopMyIa, CTpoOeHHE MOJIEKYT,
M30MepHsl, HOMEHKIIATYpa,
kiaccudukanys, puznyeckue
CBOMCTBA.

J1.9. PacTBOpUMOCTD pa3InYHBIX
CIIHPTOB B BOJIE.

XHUMUYECKUE CBOMCTBA MPEACIbHBIX
OJIHOATOMHBIX CITUPTOB.

.10 B3aumoeiicTBHE ATaHOIA C
HaTpHUEM.

J.11. Okucnenue 3TUI0BOrO CUpTa
JTUXPOMATOM KaJusl.

JI.o. Ne 8. OkucieHue 3THI0BOrO
CIIMPTa B AJIbJAECTHUJI HA PACKAJIEHHOU
MEIHOU MPOBOJIOKE.

https://resh.edu.ru

JaTUYHK
TeMIepaTypbl
IUIATHHOBBIH,

TepMONIapPHBIN

46

47

48

49

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
OJTHOATOMHBIX CITUPTOB

[IpocTeie 3¢upsl: HOMEHKIATYpa U
MU30MepHsi, 0COOEHHOCTH (PUBNYECKUX U
XUMHUYECKUX CBOMCTB

MHoroaToMHbI€ CIIUPTHI:
STUJICHIJIMKOJb U TIMLEPUH, UX
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA.
Jl.o. Ne 9. Peaknus raunepuHa c
ruapokcuaom meau(Il).

CriocoOblI osTyyeHHs 1 IpUMEHEHUE
MHOT'02TOMHBIX CIIUPTOB

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

50

DEeHOJI: CTPOEHUE MOJIEKYJIBI,

https://resh.edu.ru



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

¢busnueckue cBoicTBa. TOKCUIHOCTH
(dbenona

51

52

XuMu4eckue cBoiicTBa (heHoa

CriocoOBblI MoTyYeHHsI U IPUMEHEHUE
(dbenona

https://resh.edu.ru

https://resh.edu.ru

53

[TpakTuyeckas padora Ne 2. Pemenue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
"CrnupTsl u (heHosbr"

https://resh.edu.ru

54

55

56

Cucremarusanys 1 00001IeHUE 3HAHUMI
10 TEME

AJIbIeTHIBl M KETOHBI: 3JIEKTPOHHOE
CTpOCHHE KapOOHHUIIBHOM TPYIIIIHI;
TOMOJIOTHYECKHE PSAIbI, 00IIas
¢dbopMyIa, H30Mepusi U HOMEHKJIaTypa

AJnbaeTUAbl U KETOHBI: (PU3NYECKUE
CBOMCTBA; peaklMK NPUCOETUHEHUS

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

57

Peakiiuym okucieHus 1 KadeCTBEHHBIE
PEaKIH aIbJETUIOB U KETOHOB.

Jl.o. Ne 10. KauecTBeHHbIE peaklIMM Ha
aNbJIETUJIbI (C TUIPOKCHUIOM
nuammuHcepebpa(l) u ruapokcuom
menu(1l))

https://resh.edu.ru

58

CriocoOblI TTOTYyIeHHS aJTbIETHIOB U
KETOHOB

https://resh.edu.ru

59

60

OIHOOCHOBHEBIE TIPEIETBHBIE
KapOOHOBBIE KHCIIOThI, 0COOCHHOCTH
CTPOCHHMS KX MOJICKYJT

N3omepus u HoMeHKIIaTypa

https://resh.edu.ru

https://resh.edu.ru



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

KapOOHOBBIX KUCIIOT, UX (PU3UIECKUE
CBOICTBa

61

XHUMHYECKHE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
JL.o. Ne 11. XumMuueckue cBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTHI.

https://resh.edu.ru

Hatunk pH

62

63

64

OcoOeHHOCTH CBOWCTB MypPaBbHHOM
KHCIOTHL. MHOTOOOpa3ue kapOOHOBBIX
KHCJIOT

Oco6eHHOCTH CBOMCTB: HEMPEAEIbHBIX
Y apOMaTHYECKUX KapOOHOBBIX,
TMKapOOHOBBIX, THPOKCHUKAPOOHOBBIX
kucinot. [IpencraBureny BbICIINX
KapOOHOBBIX KHUCJIOT

Ilonsatue o IMPONU3BOAHBIX Kap6OHOBLIX
KHUCIIOT

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

65

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
KapOOHOBBIX KHCIIOT

https://resh.edu.ru

66

67

68

CnoxxHbie 3(DUPBI: TOMOJIOTHYECKUN
psn, obmast hopmysa, H30MepHs U
HOMEHKJIaTypa

du3nueckre 1 XMMUUYECKHE CBOMCTBA
3¢upoB

Pemenue pacu€THpIx 3a1a4: 110
YPaBHEHUIO XUMUYECKON peaKluu, Ha
orpeeNieHue MOJIEKYIIpHOU (HOpMYIIbI
OpPraHUYECKOr0 BEIIECTBA

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

69

[TpakTrueckas padota Ne 3. Permenue

https://resh.edu.ru



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

AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"Kap6oHnoBsie KuciaoTel. Cl0KHBIC

a¢upsr"

70

71

72

73

Kupsr: crpoenue, puznueckue u
XUMHUYECKHUE CBOMCTBA (THAPOITH3)

OcoOEeHHOCTH CBOWCTB JKUPOB,
COJIep>KaIINX OCTaTKU HEMpPeIeIbHbBIX
KUPHBIX KUCIOT. JKUpBI B IpUpOIe

MbL1a Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, MX MOIOIICE JICHCTBHE.
[ToHsATHE O CHHTETHYECKUX MOIOIINX
cpenctax (CMC)

['eHeTHvecKas CBA3b YIIIEBOAOPOIOB U
KHCJIOPOJICOICPIKAIIMX OPraHUIECKUX
BEILIECTB

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

74

Pacuérel no ypaBHEHUSAM XUMHUYECKUX
peakuuii

https://resh.edu.ru

75

76

Cuctemartu3zanus 1 0000IIeHNe 3HAaHUI
0 TeMe

OO11ast xapaKTepUCTHKA YTIEBOJOB U
KJaccuukanus yrieBoaoB (MOHO-,
T~ ¥ TIOJIMCaXapH/Ibl)

https://resh.edu.ru

https://resh.edu.ru

77

Mounocaxapusl: puznueckue
CBOWCTBA U HAXOXKJCHHUE B IIPUPOJIE
Jl.o. Ne 12. B3aumogeiicTBue pacTBopa
TIIIOKO3BI ¢ TUpokcuoM Meau(1l).

https://resh.edu.ru

78

[IpumeHneHue rioKo3bl, €€ 3HaUeHUE B
KHU3HEEATEIbHOCTH OpraHu3Ma

https://resh.edu.ru



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

79

Jlucaxapuibl: caxapo3a, MajlbTo3a U
nakTo3a. HaxoxaeHue B mpupoie u
MPUMEHEHHE JUCAXaAPH]IOB

https://resh.edu.ru

80

[Tonucaxapuael: cTpoeHUE
MaKpOMOJIeKYJI, (hu3ndecKue u
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE
Jl.o. Ne 13. B3aumopeiicTBue kpaxmaia
C HOJIOM.

https://resh.edu.ru

81

82

83

[lonstHe 06 HNCKYCCTBCHHBIX BOJIOKHAX

Pemenue PaCUYCTHBIX 3a1a4 Ha
OIIPCACIICHUC NOJIM BbIXOAa ITPOAYKTA
pCaKluu OT TCOPCTUICCKU
BO3MOXHOI'O

Cucrematusanus 1 00001IeHIE 3HAHUN
0 pazaeny

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

84

KonTponbhas padota no teme
"Kucnopoacoaepkaiue opraHu4ecKme
coeIMHEeHUs "

https://resh.edu.ru

85

AHanu3 KOHTPOJILHOM paboTHI.
AMUHBL: KTaccUpUKAIS, CTPOCHNE
MOJIeKYJI, o0mmas hopmyia, u3oMepusi,
HOMEHKJIaTypa U pU3NYECKUe
CBOMCTBA

https://resh.edu.ru

86

87

XHUMUYECKUE CBOKCTBA
anupaTHIECKUX aMUHOB

Annnma: CTPOCHUC aHUJIMHA,
0COOEHHOCTH XUMHUUYECKUX CBOUCTB
aHHuJIMHa

https://resh.edu.ru

https://resh.edu.ru



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

88

CriocoObl mosTy4yeHHs U IPUMEHEHUE
ann(paTHUECKUX aMUHOB

https://resh.edu.ru

89

AMHWHOKHUCIIOTHI: HOMEHKJIATypa U
nu3zomepusi, pusnyeckre CBOMCTBA.
OT[[eJIBHBIG npeacTaBUTCIN O~
AMHHOKHCIIOT

https://resh.edu.ru

90

91

92

93

94

95

XUMUYEeCKHe CBOMCTBA aMHHOKHCIIOT,
uX OMOJIOTUYECKOE 3HAUCHUE
aMUHOKUCIIOT. CHHTE3 U THAPOIH3
MENTUI0B

benku kak npupoiHble TOIUMEpHI;
CTPYKTYpbI O€JIKOB

XUMHUECKUE CBOICTBA OEIIKOB.

Jl.o. Ne 14. PactBOopenue 0eiKoB B
BOJE.

Jl.o. Ne 15. Jlenaryparnust 0enkoB mpu
HarpeBaHUU.

Jl.o. Ne 16. LIBeTHblE peakiuu Ha
Oenku.

A3oTcoepKalye reTeporuKInIecKre
coequHeHs. HyKkenHOBbIE KUCTOTHI:
COCTaB, CTPOEHHUE U OMOJIOTUYECKAsI
poJb

[IpakTuueckas paborta Ne 4. Pemenue
9KCIIEPUMEHTATBHBIX 33724 10 TeMe
"A30TCcoIeprKalie OpraHn4ecKue
coeguHeHus"

ITpakTuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 3aa4 110 TeEME

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

Jatuuk pH



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

"Pacrio3HaBaHu€ OpraHUYECKUX
coenuHeHun"

96

97

KonrponsHas pabora o reme
"A30TCcoIeprKalie OpraHn4ecKue
coequHeHus"

AHaM3 KOHTPOJIBHOM pabOTHI.
OcHOBHbIE OHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COSMHEHUN U
METO/bl UX CUHTE3a —IIOJTUMEPHU3ALIHS
Y TIOJIMKOH/ICHCAIIHS.

Jl.o. Ne 17. O3HakomIieHHE C
o0Opa3amu NpUpOTHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcC,
Kay4yKOB.

https://resh.edu.ru

https://resh.edu.ru

98

[lmactmaccel. YTunuzanus u
nepepadoTKa MIacTUKa

https://resh.edu.ru

99

100

101

DnacToMepbl: HATypaJIbHbIN
CUHTETUYECKUE KayuyKu. Pe3nHa

BosiokHa: HaTypanbHbIe,
UCKYCCTBEHHBIE, CHHTETUYECKHE.
[TonmMeps! cienanIbHOTO Ha3HAYEHUS

[IpakTuueckas padora Ne 6. Pemenue
AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
"Pacrio3HaBaHHe IIacTMacc 1
BOJIOKOH"

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

102

O0o01IeHNE U cUCTeMaTU3aluUs
M3Y4YEHHOI'0 MaTepuaia 1o TeMe
"BBICOKOMOIEKYJIIPHBIE COEUHEHUS "

https://resh.edu.ru



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

OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME



11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE HUcnoab3oBanue
Ne uudposbie odopynoBaHue
Tema ypoxa Kourpoabnbie IIpakruueckue "
n/n Bcero oOpasoBartesibHble  neHTpa '"Touka
padoThI padoThI "
pecypcsl pocta
Atom. CocTaB aTOMHBIX sIIEp.
1 i 1 https://resh.edu.ru
XuMHUYeCKu 351eMeHT. M30TOmbI
CTpoeHHe IEKTPOHHBIX 000JI0YCK
2 1 https://resh.edu.ru
aTOMOB, KBAHTOBBIE YHCJIA
Kiaccupukanus XuMHIecKux
3 1 https://resh.edu.ru
DJIEMEHTOB (S-, p-, d-, f-3J1eMeHTBI)
Pacnpenenenue 351€eKTpOHOB 11O
4 1 https://resh.edu.ru
ATOMHBIM OpOUTATISIM
ONeKTpOHHbIE KOH(UTYpaIIN
5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 https://resh.edu.ru
BO30YKIAEHHOM COCTOSIHHH
ONEeKTpOHHbIE KOH(UTYpaIIN
6 1 https://resh.edu.ru
HOHOB. DJIEKTPOOTPHUIIATEIILHOCTD
Ileproauueckuii 3aK0H U
[Tepuoanueckas cucrtema
7 XUMHU4YeCKHX 3ieMeHToB Jl. 1. 1 https://resh.edu.ru
MeHieneeBa, CBA3b C COBPEMEHHOU
TEOpHUEN CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX AJIEMEHTOB U
8 1 https://resh.edu.ru

00pazyeMbIX HMH TIPOCTHIX U
CJIO’KHBIX BEIECTB IO TPYIIIaM U



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

nepuogam

10

11

12

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

Buner xumMuueckou CBSI3H.
Mexanu3mbl 00pa3oBaHMs
KOBAJICHTHOM CBsI3U. BogopoaHas
CBsI3b. MEXKMOJICKYIISIPHBIE
B3aNMOJICHCTBHSA

BaneHTHOCTE U BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBS3b
BHCKTPOHHOﬁ CTPYKTYPbI MOJICKYII C
HX TCOMCTPHUICCKUM CTPOCHUCM

[IpencraBiaeHns: 0 KOMIUIEKCHBIX
COEJMHEHUSX: COCTaB U
HOMEHKJIaTypa

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

13

BeniectBa MoJiekyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS. THIIBI
KPUCTAJUIMYECKUX PELIETOK U
cBoiicTtBa BemiecTB. JI.1. Monenu
KPUCTAJUIMYECKUX PELIETOK.

https://resh.edu.ru

JTATYUK TEMIIEPATYPBI
IJTATUHOBBIN

14

HOHS[TI/Ie (0] JII/ICHepCHI)IX cucremMax.
[IpencraBienue 0 KOUTOUIHBIX
pacTBOpax

https://resh.edu.ru

15

16

VcTrHHBIE pAaCTBOPHI: HACBIILIEHHBIE
Y HEHACBIIIEHHbIE, PACTBOPUMOCT.
Kpucramnoruaparsl

CriocoOb! BBIpaKEHUS
KOHIICHTPAILlUH PacTBOPOB

https://resh.edu.ru

https://resh.edu.ru



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

17

Pemienue 3aau ¢ uCnoyib30BaHUEM
HOHATHUH "MaccoBas qOJIA
pacTBOpEHHOTO BellecTna',
"MOJIsIpHasi KOHLIEHTparus"

https://resh.edu.ru

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

https://resh.edu.ru

19

20

21

22

23

Cucremarusanus 1 00001eHne
3HAHHUHU II0 TEME

KonTponbhas pabota no remam
"Crpoenue atoma. [lepuoanueckuit
3akoH u [lepuoaunueckas cuctema
XUMUYECKHX 351eMeHTOB J]. 1.
Menneneesa", "Ctpoenue
BelecTsa. MHorooopasue
BeIecTB"

AHaJu3 KOHTPOJIBHOM paboTHI.
Knaccugukarus Xxumuueckux
peaKkIuil B HEOPraHUYECKON 1
OPraHUYEeCKON XUMHH.

TennoBble 3¢ (HeKThl XUMUYECKUX
peakuuii. TepmoxumMudeckue
ypaBHEHHS

Brrunciaenus mo YpaBHCHHUAM

XUMHUYCCKHUX peaKI_II/II\/'I n
TCPMOXUMHUYCCKUM YPAaBHCHUSAM

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

JIaTYUK TEMIIEPATYPBI
IUTATUHOBBIN

24

CKOpOCTh XMMUYECKOMN peakiuu, eé
3aBUCHUMOCTD OT Pa3JIMYHBIX
dakropoB. Katanuzatopsl.

JL.o. Ne 1. Pa3nosxxenue nepokcuaa

https://resh.edu.ru



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

BOZIOPOZA B IPUCYTCTBUU
KaTajm3aropa

25

26

27

['omorenHnbie u reTeporeHHbIe
peakiuu

[TpakTuueckas padora Ne 1 mo Teme
"BiusiHue pa3nudHbIX GakToOpoB HA
CKOpPOCTbh XUMHYECKOU peakiuu"

OO6paTtumbie U HEOOpaTUMBbIE
peakiuu. XMMUYECKOE paBHOBECHE

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

28

[IpakTuueckas padora Ne 2 o teme
"BiusiHre pa3mUYHbIX (GaKTOPOB Ha
M0JIO’)KEHNE XUMHYECKOTO
paBHOBecuA"

https://resh.edu.ru

29

30

DIEKTPOTUTHYECKAS TUCCOIHALINS.
CunpHbI€ U ci1a0ble AIEKTPOJIUTHI.
Crenens QUCCOIMAIIAN

HonHOE pon3BEIEHUE BOJBI.
Cpenia BOJHBIX PacTBOPOB.
Bonopoausriit mokazarens (pH)
pacTtBopa

Jl.o. Ne 2. Ompenenenuie cpenbl
PacTBOPOB C MTOMOIIBIO
UH/INKaTOpPOB

https://resh.edu.ru

https://resh.edu.ru

JATYHK
AIEKTPONIPOBOTHOCTH

natuuk pH

31

I'maponus coneit. Peakuu,
MPOTEKAIOIIHE B PACTBOPAX
3JIEKTPOJIUTOB.

Jl.o. Ne 3. ITpoBeneHue peakuuii
HOHHOI'0 OOMeHa

https://resh.edu.ru



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

32

[IpakTuueckas padora Ne 3 o treme
"XUMHUYECKUE PEaKIuu B pacTBOpax

3JIEKTPOJIUTOB"

https://resh.edu.ru

33

OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIC PEAKIIUH.
Baxnenme oKuCcInTenu U
BOCCTaHOBHUTEIIN

https://resh.edu.ru

34

35

Merto[1 3JIeKTPOHHOTO (3JICKTOHHO-
MOHHOT0) Oananca

DNEKTPOIN3 PACTBOPOB U
pacIiyiaBoOB BEIIECTB

https://resh.edu.ru

https://resh.edu.ru

36

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

https://resh.edu.ru

37

38

Pemenue 3amau Ppa3JINYHbIX TUIIOB

Cucremarusanus 1 00001eHne
3HAHUHU 110 TeMe " XUMUYECKHUE
peakuun"

https://resh.edu.ru

https://resh.edu.ru

39

40

KonTposnbhas pabora no teme
"Xumuueckue peakiuu"

AHann3 KOHTPOJIBbHOM paboTHI.
ITonoxenue HeMETaIOB B
[Tepuoauueckoil cucteme
XUMHYECKHUX dj1eMeHToB J[. 1.
MenneneeBa 1 0COOEHHOCTH
CTpoeHHS uX aToOMOB. Ou3nueckue
CBOMCTBA HEMETAJIOB

Jl.o. Ne 4 N3y4enue o06pa3uoB
HEMETAaJJIOB.

https://resh.edu.ru

https://resh.edu.ru

41

AnnoTponusi HeMeTauioB (Ha

https://resh.edu.ru



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

npuMepe KUCIOpo/a, CepHl,
dbocdopa u yriaepoa)

42

Bonopon: monyuenue, puzndeckue
Y XMMHYECKHE CBOMCTBA. [ 'uapuabl
JI.o. Ne 5. KauecTBeHHas peakuus
Ha KaTHOH BOJOPO/A.

https://resh.edu.ru

43

44

45

46

47

["ajoreHsl: HaX0XJIEHUE B IPUPOAE,
CHOCOOBI OMyYeHHUS, PUIUICCKUE U
XUMHYECKHUE CBOMCTBA

I"anorenoBonopoabl. Baxkneiue
KHUCJIOPOJCOAEPIKAIINE COSTUHEHUS
raJIoT€HOB

Jl.o. Ne 6. KauecTBeHHbIE pEeaKLIMU
Ha TaJOr¢HU/I-TOHEL.

JlabopaTopHble U IPOMBIILIICHHBIE
CIOCOOBI OTYyYEHUS TaJOTEHOB.
IIprMeHeHne rajJoreHoB U ux
COeTMHEHNN

[TpakTryeckas padora Ne 4.
Pemenne skciepuMeHTaIbHBIX
3aga4 no teMe "["anoreHsr"

Kucnopon: nabopaTopHbie u
MIPOMBIIIIJICHHBIE CTIOCOOBI
MONTy4eHus1, PU3NYECKUE U
XUMHYecKHe cBoiicTBa. O30H.
[IpumeHeHne KUCIOpoaa U 030HA
J.2. T'openue cepsl, hocdopa,
KeJe3a, MarHus B KACIIOPO/Ie

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

48

OKcubl ¥ NEPOKCUABI

https://resh.edu.ru



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

49

Pemenne 3ala4 Pa3/IM4YHbIX TUIIOB

https://resh.edu.ru

50

51

Cepa: Hax0XXJeHUE B IPUPOJIE,
CHocoOBI MOMyYeHUs, PUIUIECKUE U
XUMHYECKHUE CBOMCTBA

CepoBoaopon, cyiabhuisl

https://resh.edu.ru

https://resh.edu.ru

52

Kucnoponacoaepkaiue coeluHEHUS
cepbl. OCOOEHHOCTH CBOMCTB
CEPHOI KUCIIOTHI

JI.o. Ne 7. KauecTBEeHHBIE peaKkIuu
Ha cynbdaT-, CyTb(OUT-UOHBI.

https://resh.edu.ru

53

[IpakTrueckas padora Ne 5.
Pemienne skcnepuMeHTaAIBHBIX
3ama4d no teme "Cepa u e€
coenuueHus"

https://resh.edu.ru

54

A30T: HaX0X/IeHHE B IPUPOJIE,
CHocoOblI OJTyYeHUs!, PU3NYECKUE U
XUMHYECKHE CBOWCTBA. AMMHUAK,
HUTPUIbI

Jl.o. Ne 8. KauecTBeHHas peakuus
Ha MOH aMMOHUS

https://resh.edu.ru

Hatuuk pH, natunk
3JIEKTPOINPOBOIHOCTH

55

Kucnopoacoaep:xaire coeIMHEHUS
aszora. OcOOEHHOCTH CBOWCTB
a30THOU KHUCIIOTBI

https://resh.edu.ru

56

57

IIpumeneHune a3ora u ero
coeuHeHUI. A30THbIE y100peHus
®docdop: HaxXOkKAEHUE B IPUPO/IE,
CrocoObl MOTy4YeHUs, GPU3UIECKUE U
XuMH4eckue cBoiictBa. @ochuapt u

https://resh.edu.ru

https://resh.edu.ru
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dochun

58

Oxkcupl hocdopa,
docdopcoaepramnme KUCIOTH.
Comu pochopHOIt KUCITOTHI

Jl.o. Ne 9. KauecTBeHHas peakuus
Ha docdar-noH.

https://resh.edu.ru

59

60

61

62

63

[Tpumenenue docdopa u ero
coequnenuii. ochopHsie
yno0peHust

[TpakTuueckas paborta No 6.
Pemenue skciepuMeHTalIbHBIX
3a1a4 1o Teme "Azot u pochop u
nX coearHeHnsa"

VYriepoa: HaXx0XJIeHUE B PUPOJIE,
AITOTPOIHBIE MOIU(DUKALINY;
buznyecKkrue 1 XUMUIECKHE
CBOIICTBa, MPUMEHEHHE

Oxkcun yrnepona(Il), oxcun
yriepona(IV), yroiapHas kuciora u
eé comu

Jl.o. Ne 10. KauecTBeHHas peakius
Ha KapOOHaT-HOH.

Pemienune 3amau PAa3JIMIHBIX TUIIOB

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

64

65

Kpemuuii: Hax0kJIeHHE B TPUPOJIE,
CHocoObl OTyYeHUs!, PU3NYECKUE U
XUMHYECKHUE CBOMCTBA

Oxkcua kpemuusi(IV), kpemuueBas
KHCJIOTA, CUJIMKATHI

https://resh.edu.ru

https://resh.edu.ru
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Jl.o. Ne 11. KauecTBeHHast peakuus
Ha CHJIMKAT-HOH.

66

67

[IpuMeHeHne KpeMHUs U €ro
coeaunenuii. CTekno, ero
IIOJIy4YEHUE, BUJIbI CTEKJIA

Pemrenne 3a/lav Pa3JIMIHbIX TUIIOB

https://resh.edu.ru

https://resh.edu.ru

68

Cucremaruzanusg U 00001IeHne
3gaHui o reMe "Hemerauier"

https://resh.edu.ru

69

70

KonTtponpsHas pabora o Teme
"HemeTtanbt"

AHaM3 KOHTPOJIBHOW paboThI

https://resh.edu.ru

https://resh.edu.ru

71

[TonmoxeHnne meTaioB B
Ilepronnueckoit cucreme
XUMHNYCCKHUX DJICMCHTOB.
OCoOeHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI0UEK AaTOMOB
METaJUIOB

https://resh.edu.ru

72

OO6mue ¢puznueckre CBOMCTBa
MeTtauioB. [I[puMeHeHne MeTamios
B OBITY U TEXHUKE

Jl.o. Ne 12. I3yuenue KoIeKIIuu
«MeTaisl U CIUIaBBI».

https://resh.edu.ru

73

CnnaBel MetamioB. Kopposust
METaJIOB

https://resh.edu.ru

74

75

Pemenne 3a1a4 pas3sjIMYHbIX TUIIOB

DJIEKTPOXUMHUUCCKUH Psil
HanpspKeHuH MetawioB. OOue
CHIOCOOBI TIOTYYEHUS METAJUIOB

https://resh.edu.ru

https://resh.edu.ru
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76

77

78

OO01mas XxapakTepUCTHKA METAJUIOB
[A-rpynnsl [Tepronuueckoi

CUCTEMbl XUMHYECKUX 3JIEMEHTOB.

Harpuii u kanuii: mojsydyeHue,

buznyecKkue 1 XUuMHUYECKHe 1
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX

BEILIECTB U UX COCAUHECHHI

J1.3. BzauMoeicTBre MIEeTOYHBIX
METAJJIOB C BOJIOM

OO0m1as XxapakTepUCTHKA METAIIOB
ITA-rpynmns! Ilepuonnueckon
CHCTEMbI XUMHUYECKHUX JIEMECHTOB.
Maruuii ¥ KaJIbLIUH: MTOJy4YEHHE,
(dU3HYECKUE M XUMUYICCKHEC
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEIIIECTB U UX COCTUHECHUI

J1.4. B3aumoeicTBue
IEJI0YHO3EMENTbHBIX METAJIJIOB C
BOJIOU

JK&cTkoCTh BOJIBI M CTIOCOOBI €6
YCTpaHEHHUS

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

79

ATIOMUHUI: TOJTyYEHUE,
buznyecKkue 1 XuMHUYECKHe 1
CBOMCTBA, TPUMEHEHHE

https://resh.edu.ru

80

AmMdoTepHbIe CBOICTBA OKCHIA U
FI/I)IpOKCI/IJIa AJIIOMHHHA,
FI/IJIPOKCOKOMHJ'IGKCI)I AJIFOMHHHA, 1
nux HpI/IMeHeHI/Ie

JI.o. Ne 13 B3aumoneiicTBue

https://resh.edu.ru
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TUAPOKCHU A AJIIOMUHUSA C
pacTBOpaM KHUCJIIOT U H.[CJ'IO‘ICfI.

81

82

83

Pemenne 3ala4 Pa3JIM4YHbIX TUIIOB

[TpakTrueckas padota Ne 7.
Pemenue sxcriepuMeHTaIbHBIX
3a7a4 1o TeMe "MeTajuibl IJIaBHBIX
noarpymnm"

OO01mas xapakTepuCTHKa METAJIOB
no0ouHbIxX oarpynn (b-rpymm)
[Tepuoanueckoit cucTeMbl
XUMHUYECKHX 3JIEMEHTOB

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

84

dusnueckre 1 XUMAYECKHAE
CBOICTBA XpoMa M €ro COeIMHEHUH,
UX TIPUMCHCHHUE

https://resh.edu.ru

85

Baxkneiiime coefuHeHN
Mapranua. [lepmanranar kanus, ero
OKHUCJINTENbHBIE CBOUCTBA

https://resh.edu.ru

86

DOu3n4eCcKue U XUMUYECCKHIE
CBOMCTBA JKeJIe3a U €T0
coequHenui. [lonyuenne n
MIPUMEHEHHUE CIIJIaBOB XKee3a

Jl.o. Ne 14. KauecTBeHHBIE peakIun
Ha MOHEI JKeJie3a.

https://resh.edu.ru

87

duznueckre 1 XUMHUYECKHE
CBOMCTBA MEIU U €€ COCIMHCHUM,
HUX IPUMCHCHUC

Jl.o. Ne 15. KauecTBeHHBIE peakuun
Ha MOH MEJM.

https://resh.edu.ru
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88

89

90

duznyeckre 1 XUMUUECKHS
CBOMCTBA IMHKA U €r0 COCAUHCHUH,
HX IPUMEHEHHUE.

' apOKCOKOMIIEKCHI IIMHKA

JI.o. Ne 16. B3aumoeiicTBue
TUAPOKCH/IA IIMHKA C paCTBOpaMU
KHCJIOT U HIEJI0YeH
[TpakTnueckas padora Ne 8.
Pemenue skcnepuMeHTaIbHBIX
3a7a4 1o TeMe "MeTaiuibl
00OYHBIX OArpymmn"

Pemenue 3amau Ppa3JINYHbIX TUIIOB

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

91

92

93

O00011IeHNE U CHCTEMATH3ALIH
W3YYCHHOTO MaTepuaia 1o TeMe
"Metannb!"

KonTponbhas pabota mo Teme
"MeTtannsr"

AHaJn3 KOHTPOJIbHON pabOThI

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

94

Ponb xumun B obecieueHun
YCTOMYMBOTO Pa3BUTHUSA
yenoseudecTBa. [IoHATHE 0 HAyUHBIX
METOJIaX UCCIIEI0BaHMs BEILECTB

https://resh.edu.ru

95

96

HayuHble npuHIMITEI OpraHu3aluu
XUMHYECKOTO TIPOU3BO/ICTBA.
[TpombInieHHBIE CTIOCOOBI
TIOJTyYCHUST BKHEHIIINX BEIIECTB

XUMHUECKOE 3arps3HEHNE
OKpYKarOLLEH Cpelibl U €ro

https://resh.edu.ru

https://resh.edu.ru
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MOCICACTBUA

97

98

XuMHS ¥ 3I0POBbE YEITOBEKA.
JlexapcTBeHHbIE CpenCcTBa
Xumusa numy. Ponbk XuMuu B
o0ecrieueHny MUIEeBOM
0€e301acHOCTH

https://resh.edu.ru

https://resh.edu.ru

99

Kocmernyeckue u mapgromepHbie
cpexacTBa. beiToBas Xumus

https://resh.edu.ru

100

101

102

XHUMHS B CTPOUTEIIBCTBE.
Baxneiime cTpouTeNbHbIE U
KOHCTPYKIIMOHHBIE MaTepUAIIBI
XHUMHS B CEIBCKOM XO35ICTBE.
Oprannyeckue 1 MUHEpAJIbHbIE
yno0peHust

CucremaTu3aius u 0000IIeHNE
3HAaHUMU 110 TEME

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacc/ Epemun B.B., Ky3pmenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlyauna B.B., O61iecTBoO ¢ orpaHMueHHOM
OTBETCTBEHHOCTBIO «/JIPODA»; AkmonepHoe o0mectBo «M31aTenbcTBO
«IIpocBemenue»

* Xumus, 11 xmacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIlynun B.B.;
nox peaakuueit Jlynuna B.B., O01iecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO

«JIPODA»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka [{OK https://m.edsoo.ru

Poccuiickas snekrponHas mkoia https://resh.edu.ru






