roCYJAPCTBEHHOE BIO/KETHOE OBIIIEOBPA3OBATEJIBHOE YUPEKJIEHUE
CPEJHSASA OBIIEOBPA3ZOBATEJIBHAS HIKOJIA Ne 33
HMMEHHU KABAJIEPA OPJEHA «3A JIMYHOE MYKECTBO» C.A. BOTPUHA
T'OPOJICKOT'O OKPYTA CBhI3PAHb CAMAPCKOM OBJIACTH

«PaccmoTpeHo» «IIpoBepeHo» «Y TBEPKIAIO»
Ha 3ace/laHuu 3amecTuTenb K MCIOJIb30BaHUIO
Mertoauueckoro aupekTopa no YBP Hupektop
00bEINHEHNS I'BOY COIII Ne 33 T'BOY COINI Ne33
y4HTEIEH r. CpI3panu r. CpI3panu
€CTECTBEHHOHAYYHOT'O [Tpuka3z Ne 398
UK ot 31 aBrycra 2026 1.
[Tpotokomn Ne 1
ot 28 aBrycra 2026 1.

C.B. Pomanenko B.1O. MaBpuHckuit

PABOYAS ITPOI'PAMMA

110 XMMUMU (VIJIY0JICHHBbIN YPOBEHb)
(HauMeHOBaHMe Y4eOHOr0 mpeAMeTa, YypOBEeHb 00yUeHH )
10 —11 xnaccel, 238 gacoB
(KJ1acchl OCBOEHUS, KOJIMYECTBO YaCOB)

C=RU, O=I'bBOY COLI Ne33 r. Cp3panu
CN=MaspuHnckuii Bnagumup FOpreBuu,
E=so_zu_school33_szr@63edu.ru
008159aeea22882007
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MNOSCHUTEJBHASA 3AIINCKA

Pabouast mporpamMmmMa 1o XMMUW Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacrapneHHbix B degepaabHOM ToCydapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mpeamera «XUMHs» B 00pa3oBaTeNbHBIX Opranuzanusax Poccuiickoi
®denepany, peaqu3yIONIMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPAMMBI, U
OCHOBHBIX TOJIOKeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoa 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIIYOJIEHHOTO W3YYEHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kiaccos.
W3yuenue mpeamera, pealM3dyeMoe B YCIOBUAX JIU(DPEepeHIMPOBAHHOTO,
npo@uiIbHOrO OOy4YeHHs, MPU3BAHO OOECHEYHUTHh O0OIIE00Pa30BATENbHYIO U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIMYME, a TAKXKe IS
OpOAODKEHHs OOyuYeHHUsT B OpraHu3alusx Mpo(eccHOHaJIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHOM M3 MPUOPUTETHBIX AUCITUTLIIUH.

B mnporpamme mno XMMHM Ha3HayeHUE IMpeaMeTa «XUMHUS» TOJIydaeT
HOJpOOHYI0  HMHTEpPHpPETAalrI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIETIeH, COIEpXKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHHWN K YPOBHIO IOJATOTOBKH BBIITYCKHHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEIYIOLIME BBINMOJIHSIEMbIE MPOrpaMMoON MO
XUMUHU (QYHKIIMH:

e uH(pOPMALMOHHO-METOIUYECKAs, peaau3anusi KOTOpoill olecreynBaer
NOJlyY€HUE NPEJCTaBICHUS O LENsIX, COJEp)KaHWHU, oOuIel cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHS 00YUaIOLIMXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpast peaycMaTpUBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYPUPOBAHUS M IOCIEAOBATEIBHOCTU
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M KAauE€CTBEHHBIX €0
XapaKTEePUCTHUK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHONH OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTeIbHBIX JOCTHXKEHUW OOYYarollUXcs B
pamMKax MTOTOBOHM arrectanud B (GopMe €AUMHOIO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriyOJI€HHOTO U3YUEHUS XUMUH:



e YCTaHaBIMBAeT MHBAPUAHTHOE MPEAMETHOE COJEp)KaHue, 00s3aTeabHOe
JUIi U3y4eHUs B paMKaxX OTIEJIbHbIX Mpoduiieid, mpeaycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHE €ro II0 KjiaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYEeMOTo
JUISl UBYUYEHUSI OTJICTbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATENIbHOCTh HW3YYEHUS Y4EOHOro
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JaET METOJIMYECKYIO MHTEPIPETALMIO IIeJIeH U 3a/lay U3y4YeHUsl MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX — PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 0Opa3oBaTeIbHOM
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TakKe€ C y4€TOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUN  OOydYaromierocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHKSAM B IPOrpaMMe MO XUMHUHU IPEAyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4eHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOUIETO
oOpazoBaHus. 3a TmpeaelaMd YCTAaHOBJICHHOW MPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COAEp)KaHUS Y4eOHOro mpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOM COCTaBJISIONICH,
KOTOpasi JI0JKHA OMNpPENEIAThCS B COOTBETCTBHM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHUentyaidbHbIMH mnoJoxkeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOr0 M yriyOJEHHOrO YpPOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIyOJNEHHOrO U3YYEHHUS HAMNpaBJIIeH Ha peau3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalloM  TOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3y4YEHHUs CIEIHUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUUYECKUX JUCIUIUIMH B By3aX W OpPTraHMU3alMSIX CPeHEr0 NMpodecCuoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wM3yueHHE TMpeaMeTa «XHUMHsD OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha paclIMpeHue W  yriayOJeHue TEOpeTUYECKOW |
MPAKTUYECKON MOJTOTOBKUA OO0YYarOUIUXCsl, BHIOPABIIMX OMNpeaeaEHHbIN MPodUilb
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYyYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccruonanbHoro oopa3zoBanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUPYEMbIM pe3ysbTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTEIBPHOM IPOTPAMMBI CPEIHETO OO0IIero o00pa30oBaHHUS
u3ydeHue rmnpeamera «XuUMHUS» OPUEHTHPOBAHO TaKKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOIO PA3BUTHS OOyyaromuxcs, Ha (GOPMHUPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMKd y4eOHOro Tpyaa H
OOOOIIEHHBIX  CIOCOOOB  JESATENBHOCTH, HMMEIOMIMX  MEXKIUCIUILIMHAPHBIH,
HaANPEAMETHBII XapakTep.

CocraBngomuMu npeaMera «XUMUs» Ha YpPOBHE YIIIyOJIEHHOTO M3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» u «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHUMHUHU 332 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayO0iaEHHOTO
YPOBHEHN U3yUYeHUs IpeaMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYNMHOCTb HPEIMETHBIX 3HAHUA U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpENeiIEHHOE TEOPETHYECKOE JIONOJHEHHE, ITO3BOJISIONIEE
OCO3HAHHO OCBOMTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHUECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3yYeHHs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIWYEHHUS OOBEMAa 3HAHMA O XUMHUYECKHUX
3JIEMEHTaX W CBOWCTBAaX HUX COEAMHEHUN HAa OCHOBE PAaCIIMPEHMs U YIIIyOJeHUs
IIPEACTABICHUA O CTPOCHUM BEIIECTBA, XUMUYECKON CBS3U U 3aKOHOMEPHOCTSX
POTEKaHUsSI PEAKUUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoaMHAMUKH. M3ydeHuwe mnepuoguyeckoro 3akoHa u llepmoanueckon
CUCTEMbl  XHMHUYECKUX  DBJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XUMHUYECKAs CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX U3MEHEHUH Mpu €€ 00pa30oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yueHue
TUIIOB ~ peakuumid  JomnojHseTrcs  (HOPMUPOBAHMEM  MPEACTaBICHUH 00
IEKTPOXUMHUYECKUX IMPOLIECCaX U IEKTPOJIU3E PACILIABOB U PACTBOPOB BELIECTB.
B kypce opraHmdeckoil XMMUU MPU PACCMOTPEHHUH PEAKIIMOHHOW CIOCOOHOCTH
COEJIMHEHUN ynenseTca 0co00e BHUMAHUE BONPOcaM 00 3JIEKTPOHHBIX 3(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMii.

Oco0oe 3HayeHWe HMEeT TO, YTO Ha COJEpKaHHE KYpCOB XHUMHUHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIJIsl KJIACCOB ONpPEaeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmell cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbIE peaMeThl. Tak, Hanpumep,
B COJCpP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 00JbIIoe
3HaueHHEe OYIyT MMETh AJIIEMEHTHI yueOHOTO MaTepuaina mo oOmied xumuu. [Ipu
U3y4YeHUU TMpeAMeTa B JAaHHOM Cllydyae AakIEeHT OyneT cjelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIipHAs Teopusl (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMUKO-
ouonoruueckoro npoduiast OOJIBIINI yAEIbHBIM BeCc OyJIeT MMETh OpraHuveckas
xumMuss. B 3TOM cimydae  mpenocTaBisieTCsl  BO3MOXKHOCTB Uil Oosiee
OOCTOATEIBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOAST, K NPHUMEPY, TaKHE
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JIMOUABI, OEJKH, YIJIEBOJbl, HYKJIECHHOBBIE
KHUCJIOTBI U Apyrue. IIpu 3TOM 3HaHHA O COCTaBE M CBOMCTBAaxX IPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIy’)KaT OCHOBOM Il M3Yy4CHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHUS, OCBOCHHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbIX
3HaHUU HU3y4YeHHE MpenMera «XUMHs» Ha YriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3IX C YYEOHBIMH MpEAMETaMH, BXOJSAUIMMU B COCTAaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHblE NpeaMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeJHero obiiero oopa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOM
JEATEIIbHOCTH Y€JIOBEKA U OJTHOI'O M3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4yeHHUS NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpodseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCleyeHnr palroOHAIBHOTO MPUPOJIONOIL30BaAHMS, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOILEH KyJIbTypbl UYEIOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA: (PyHIaAMEHTAIbHBIX
MOHATUH, 3aKOHOB W TE€OPUM XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAHWS XMUMUYECKHX PEAKLIUN, O



XMMHYECKOM PaBHOBECHUH, PACTBOPAX M JUCHEPCHBIX cCUCTEMaX, 00 00mux
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopMupoBanue y oOyJaronuxcs OCO3HaHHOTO NOHUMAaHUs
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN sl OOBSICHEHUS
KIIFOUEBBIX MJIEW W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSICHEHUS U
IPOTHO3UPOBAHUS SIBJIEHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOLY;
IPAMOTHOTO penieHus MpoOJIeM, CBSI3aHHbBIX C XUMHUEHN, TIPOrHO3UPOBAHMS,
aHaIKM3a U OIIEHKHU C MO3UIIMI KOJIOTHYECKONU 0€30MacHOCTH MOCIIEICTBUNA
OBITOBOM M TPOU3BOACTBEHHON J€ATEILHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKUM  TMPOU3BOJACTBOM, HCIOJB30BAHUEM U  NEpepabOTKOM
BEILECTB;

yrayOJeHue  TPEeACTaBICHH O  HAyYHbIX  METOJax  IIO3HaHMS,
HEOOXOMUMBIX JUIsl TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SBJIICHHM, HMEIOIUX MECTO B
NPUPOAE, B MPAKTUUECKON IEATEIbHOCTH U MOBCETHEBHOM KU3HH.

B nnane peanm3anu MepBOOYEPENHBIX BOCHUTATENBHBIX W Pa3BUBAIOIIMX
(GyHKUMNA LENOCTHOM CHCTEMBl CPEIHEro oOmero o0pa3oBaHUs MpPHU U3YYEHUH
npeaMera  «XuMUsS» Ha  YIUIyONE€HHOM ypoBHE OCOOyH0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUeE LIENU U 331a4H, KakK:

BOCIIUTaHWE YOSKIEHHOCTH B TI03HABAEMOCTH SIBJICHUHA TPHUPO/IBI,
YBOXEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECKUX U
NPHUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO U TIO3HAHHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTAaHMIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TIO3HABATEIHLHBIX HHTEPECOB, MHTCIUICKTYaIbHBIX H TBOPUYCCKUX
criocoOHOCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIBHOTO
OTHOIICHUSI K CaMOOOpPa30BaHUIO W HEMPEPHIBHOMY OOpa30BAHHIO KakK
YCJIOBHUIO YCHENTHOM MPOodeCCHOHAIIBHOM U OOIIECTBEHHOM JeATEebHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO MPHPOJIOIOIL30BaHUS,
Pa3BUTHE DKOJIOTHYECKON KYJIBTYPBI, MPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO01iee 9nciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHUH Ha yTiyOJIeHHOM
YpOBHE cpeaHero obmiero oopasoBanusi, coctabiser 204 dacos: B 10 kimacce —
102 yaca (3 yaca B Hexemwo), B 11 kimacce — 102 gaca (3 waca B Hepemo). C
Y4ETOM 3alpocOB OOyUYaIOIIMXCA , POJUTENEH 00yUaloIUXCsl, YBEIUYUTh 0011Iee



YHUCJIO YaCOB JUISl U3YUYEHUsI XUMHUU Ha yriayOneHHoM ypoBHe B 11 kiaccax Ha 34
yaca COOTBETCTBEHHO Ha 4Yachl MOBTOPEHUS M3YYECHHBIX TeM. Takum olOpazom,
o0lIee 4YMCJI0 4acoB JUIS uM3ydeHuss xumMuu cocrapisier: B 10 kimacce — 102
yaca (3 yaca B Hemeaw) B 11 kiaacce — 136 uacoB (4 yaca B HeeJIo).



COIEPXAHUE OBYUYEHUA
10 KJTACC

OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XMMMH.

[IpenmMer 1 3HaU€HHE OPraHUYECKON XUMUU, IPEACTABIEHUE O MHOTOOOPa3H OPraHUYECKUX COETMHEHUI.

DNEKTPOHHOE CTPOEHUE aTOMa YTJepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUS. BajeHTHbIE BO3MOXKHOCTH aTroma
yraepojna. XUMHYECKas CBsI3b B OPraHMYECKUX COEAMHEHHUSAX. Tumbl rudpuau3aluy aTOMHBIX OpOHUTaliel yriepona.
MexaHnu3Mbl 00pa30BaHUsl KOBAJEHTHOM CBsI3W (OOMEHHBIM M JOHOPHO-aKLENTOPHBIN). THUIBI MepeKkphIBaHUS ATOMHBIX
opburaneii, o- 1 n-cBa3u. OauHapHas, ABOWHAs U TpoiHas cBsA3b. CHOCOOBI pa3pbiBa CBsI3€H B MOJEKYJaX OPraHUYECKUX
BeniecTB. [loHsTHE 0 CBOOOIHOM pajKaie, Hykjieopuie U AIeKTpopuIe.

Teopust cTpoeHUs: OpraHndYecKux coenHeHuil A.M. byTiiepoBa 1 COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYPE MOJIEKYI.
3HaueHHE TEOPUH CTPOEHHUS OPraHUYECKUX COEOUHEHUH. MomnekyspHble U CTPYKTypHbIE (QopMyibl. CTpYKTypHBIE
(GbopMysbl pa3IMYHBIX BHJIOB: pPa3BEpPHYTas, COKpaull€éHHas, ckeineTHas. WM3omepusa. Buapl wu3oMepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAs. DJEKTPOHHbIE 3(PPEKThl B MOJEKYyJaX OPraHUYECKUX COCAMHEHUN (MHIYKTHBHBIA M ME30MEpPHBIH
3¢ dexTsr).

[IpeacraBnenre o kiaccuuKauu opraHuyeckux BemiecTB. [loHsTHe O (QyHKUMOHANBHOW rpymme. ['omoiiorus.
["'omonornyeckue psiapl. Cuctemarnueckas HoMeHkIaTypa opranndeckux coeaunenuid (IUPAC) u TpuBuanbHble Ha3BaHUS
OTAEIbHBIX MPEICTABUTEIICH.

OcoOeHHocTH M KJIaccU(UKAIMs OpraHM4ecKuX peakiuil. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE pEaKLUUUd B
OPraHUYECKON XMMUHU.

OKCnepUMEHTAIbHbIE METO/bl M3YYEHMs] BEIECTB M WX IPEBpAIllEHUI: 03HAaKOMJIEHHE C OOpa3liaMH OpraHMYeCKUX
BEILECTB U MaTepuajaMu Ha UX OCHOBE, OMBITHI MO MPEBPALIEHUIO OPraHUYECKUX BEILECTB MPHU HarpeBaHuU (IJIaBJIEHUE,
oOyTiMBaHUe U TOPEHHE), KOHCTPYUPOBAHUE MOENIEH MOJIEKYJl OPraHUYECKUX BEIIECTB.

YriaeBoaopoasbl.



Anxanbl. ['oMonorudeckuid psij ajakaHoB, oOmas ¢opMynina, HOMEHKJIATypa U H30MEpHUs. JIEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJKaHOB, SP>-rHOpHAM3alMs aTOMHEIX OpOHMTalell yriepoaa, G-CBa3b. MH3UUECKUE
CBONCTBA AJIKAHOB.

XHWMHUYECKHE CBOWCTBA AJKAHOB: pPEaKUWU 3aMEIICHUS, M30MEPU3ALMNHU, AETUAPUPOBAHUS, LUUKIU3ALMNHN, MUPOJIN3A,
KpekuHra, ropenus. [IpencraBinenue o MEXaHU3ME PEAKLINN paIUKaIbHOTO 3aMELICHUS.

Haxosxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKAaHOB.

Huxnoankanel. O0mas GopmMyna, HOMEHKIATypa U u3zoMepusi. OCOOCHHOCTU CTPOEHUS U XUMHUYECKUX CBOMCTB MaJIbIX
(TuKIIOTIpONaH, IMMKIOOYTaH) U OOBIYHBIX (LIMKJIOMEHTAaH, IIUKJIOreKCcaH) IUKI0aIkaHoB. CrocoObl MOTYyUYEeHUS U IPUMEHEHUE
LUKJIOAJIKAHOB.

Ankenbl. ['oMonorudyeckuid psj ankeHoB, oOmias (opmysia, HOMEHKIATypa. IJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ] aJKEHOB, SP?-rMOpHMAM3aLys AaTOMHBIX oOpOMTanedl yriaepoja, G- M n-cBasu. CTpyKTypHas u
reomeTpudeckas (LHUc-TpaHc-) wu3omepusi. DU3MYECKHE CBOMCTBA aJIKEHOB. XHWMHYECKHUE CBOWMCTBA: peakiuu
MIPUCOEINHEHHNS, 3aMEIIEHUS B O-TIOJIOKEHHUE MPU JBOWHOM CBSI3M, MOJUMEPU3AUNU U OKucieHus. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIe peakiivuu Ha JBOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHUSI U TPUMEHEHUE aJIKEHOB.

Anxanuensl. Krnaccubukamnus ankaaueHOB (CONMpsKEHHBIC, W30JUPOBAHHBIC, Kymyauposauuvie). (OCOOEHHOCTH
ANEKTPOHHOTO CTPOCHHMS U XUMUYECKMX CBOWCTB COIPSDKEHHBIX IHUEHOB, 1,2- m 1,4-mpucoennnenue. [lonmmmepusanns
conpsiKEHHBIX TUeHOB. CIOCOOBI MOTYUYCHUS U TPUMEHEHUE aJIKaIMCHOB.

Anxunbl. ['OMOJIOTMUECKUI psii  alKUHOB, 00mas QopMysia, HOMEHKIATypa M HU30MepUs. OIJCKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ aJKUHOB, SP-TUOpUAM3AIUS aTOMHBIX opOuTasiel yriepoaa. Ousznyeckue CBOMCTBA
AJKUHOB. XUMHUUYECKHE CBOWCTBA: PEAKLMU IPUCOCIWHEHHUs, NUMEPU3ALUU W TPUMEpHU3ALUHU, OKHUCIEHUs. KucnorHsie
CBOMCTBA aJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBsI3h. KauecTBEHHBIC peakIuy Ha TPOHHYIO CBsA3b. CIIOCOOBI MOTYyUYCHUS
Y IPUMEHECHUE AJIKUHOB.

ApomaTrdeckue yrieBoaopoab! (apeHsl). ['omomornueckuii psa apeHoB, o0mas ¢popMyia, HOMEHKIATypa U U30MEpHsl.
DNEeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH30s1a. DU3NUEcKre CBOMCTBA apeHOB. XMMHUYECKHUE CBOMCTBA
OeH30J1a M €ro TrOMOJIOTOB: pPEaKUWW 3aMEUIeHUss B OEH30JIbHOM KOJbIE W YIJIEBOJOPOAHOM paJMKale, peaKiuu
MPUCOEIMHEHUSI, OKHUCJIEHHE ToMoyioroB OeH3ona. IlpencraBieHne o0 OpPUEHTHPYIOLIEM JEUCTBUM 3aMECTHUTENICH B



OCEH30JIbHOM KOJIbLIE Ha MIPUMEPE AIKWIbHBIX PAJIUKAIOB, KAPOOKCUIILHOM, THAPOKCHUIILHON, aMUHO- M HUTPOTPYIIIBI, aTOMOB
rajioreHoB. OCOOCHHOCTH XMMHUYECKHX CBOMCTB ctuposa. [lomumepusanus ctupona. CocoObl MOMydeHHUsS] U MPUMEHECHHE
apOMaTUYECKHUX YTIEBOJAOPOJIOB.

[Tpuponnsiii ra3. IlomytHele HedTsHble Ta3bl. HedTh n e€ npoucxoxaenue. KameHHBIH yrojib U MPOAYKTHI €ro
nepepaboTku. CriocoObl nepepadoTku HeTH: IEperoHKa, KPEKUHT (TepMHUUECKHUH, KaTaTUTUYECKU), pUGOPMUHT, TUPOIIU3.
[IponykThl nepepaboTku HEDTH, UX IPUMEHEHHE B MPOMBIIIJICHHOCTU U B OBITY.

['eneTnueckas CBsI3b MEXIY pa3IMUHBIMU KJIACCaMU YTJIEBOIOPOJIOB.

DNEeKTPOHHOE CTPOECHHE TajJOTE€HIIPOU3BOAHBIX YIJIEBOJIOPOJOB. Peakuny 3aMenieHusl TajloreHa Ha TUAPOKCOrpymliy,
HUTPOTPYIIIY, IUAHOTPYIITY, aMUHOTpynIy. JleficTBUEe Ha raJloreHIpOM3BOIHbIE BOJIHOTO M CIIUPTOBOTO PAcCTBOpA IIETIOYH.
B3auMmopeiicTBue aurajoreHajJKaHOB C MarHMeM M 1UHKOM. [loHSITHE O METauI0OpTraHUYECKUX COCTUHEHUSX.
Hcronp30BaHne TaIOTCHIPON3BOIHBIX YTIIEBOJOPOIOB B OBITY, TEXHUKE U TIPU CHHTE3€ OPTAaHMYCCKUX BEIIECTB.

DKCIepUMEHTATBHBIC METO Bl H3YUYCHHSI BEIECTB M UX MIPEBPAIICHUNA: N3YYCHUE (PU3UIECKUX CBONCTB YTIIEBOIOPOIOB
(pacTBOPUMOCTH), KaU€CTBEHHBIX PEAaKIIMi YTieBOJOPOJIOB PA3IMYHBIX KJIaccoB (0OeciBeurBaHUE OPOMHON WM HOJHOMN
BOJIbI, PacTBOpa IEpPMaHraHaTa KaJiis, B3aMMOJCHCTBHE alleTHJICHA C aMMHadHBIM pacTBOopoM okcuaa cepeopa(l)),
KaueCTBEHHOE OOHApYKEHHE YTJIepoJa U BOJOpPOJAa B OPraHMYECKUX BEIIEeCTBAaX, MOJYYCHHE JTUJICHA M HM3YYECHHE €ro
CBOMCTB, oO3HakomjieHue ¢ KosuekuusMu «Hedts» u «Yroas», ¢ oOpa3mamu IutacTMacc, KaydyKOB W PE3HHBI,
MOJEJIMPOBAHUE MOJIEKYJI YIIEBOJAOPOIOB U TAJIOTEHIIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucsiopoacoaep:kanue oprannyeckue coeInHeHHs.

[Ipenenbubie oqHOAaTOMHBIE crUpThl. CTpOoeHHE MOJIEKYJ (Ha MpUMepe METAaHoJa W 3TaHojda). ['oMoyiornueckuil psj,
obmast popmyiia, usomepusi, HOMEHKJIaTypa U kinaccudukamms. Ou3nyeckre CBONCTBA MPEACIbHBIX OJJHOATOMHBIX CIIUPTOB.
Bomopoanbie cBsI3M MEKTy MOJIEKYJIaMHU CITUPTOB. XMMUYECKHUE CBOMCTBA: PEaKITUU 3aMEIICHHUS, TeTHApaTaIllii, OKUCICHUS,
B3aUMOJICCTBUE C OPraHWYECKUMH M HEOPTaHWYCCKMMH KHCIOTaMH. KadecTBeHHas peakmus Ha OJHOATOMHBIC CITUPTEHI.
JleiicTBre ATaHOJIa M METaHOJIa HA OpraHu3M 4esnoBeka. CrocoObl MOMydYeHHs i MPUMEHEHUE OJJHOATOMHBIX CITUPTOB.

[Ipocteie adupsl, HOMEHKIATypa U n3oMepusi. OCOOEHHOCTH HU3HUECKUX U XUMUYECKUX CBOMCTB.

MHOT0aTOMHBIE CIIHUPTHI — 3THJICHIJIMKOJIb U TUIeprH. DU3NYECKNe U XUMUYECKUE CBOMCTBA: PEAKIIMH 3aMEICHUS,
B3aUMOJICCTBUE C OPTaHWYECKMMH M HEOPTaHWYECKHMMH KHCJIOTaMH, KaueCTBEHHAs pEakKIus Ha MHOTOATOMHBIC CITUPTEHI.



[IpeacraBienre 0 MeXaHU3ME peaklIuil HykiIeopuibHOro 3amerieHus. JleiicTBue Ha opraHu3Mm uyenoBeka. CrocoObl
MOJYYEHUS] U TPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJICKYJIbI, B3aMMHOE BIIMSIHUE THIPOKCOTPYMIBI W OEH30JbHOTO siapa. dusmveckne CBOWCTBA
¢denona. OcoOeHHOCTH XUMUYECKUX CBOMCTB (heHosa. KayecTBeHHbie peakiuu Ha geHos. TokcuuHocTh perona. CrocoOsl
noJiydeHus U npuMenenue gperona. GerondopmaibieruaHas cMoJa.

KapOonunbHble COENMHEHHUS — albACTUIAbl W KETOHBL. DJIEKTPOHHOE CTPOCHHE KapOOHWJIBHOM TPYIIIHI.
['omosornueckue psibl anbACTUIOB M KETOHOB, 00mIas (opMyna, m3omepusi U HoMmMeHkiaTypa. dusmyeckue CBOMCTBa
AJIBJICTUJIOB U KETOHOB. XMMHYECKUE CBOMCTBA AJIBACTUAOB U KETOHOB: peakiuu npucoeanuHeHrs. OKUCIEHNUE allbJACTUIOB,
KaueCTBEHHbBIC PEAKIIMU Ha aibAerubl. CrocoObl MONTyYeHUS! U MPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OaHOOCHOBHBIE TIpeieTbHbIE KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUSI MOJIEKYJT KapOOHOBBIX KUCIOT. M30oMepus
n HoMeHKiarypa. duznueckue CBONCTBAa OJHOOCHOBHBIX MPEACIbHBIX KapOOHOBBIX KHUCIOT. BOTOpOJHBIE CBS3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XMMHYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBa, peakivs STepuUUKaINM, PEaKIHH C
y4acTHUEM YTJIEeBOJOPOJHOrO paaukana. OCOOEHHOCTHM CBOMCTB MYypaBbUHOW KHUCHOTHL. [loHSTHE O NPOU3BOIHBIX
KapOOHOBBIX KUCIOT — CJOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB HEMPENEIbHBIX U
apoOMaTUYECKUX KapOOHOBBIX KHUCJIOT, TUKAPOOHOBBIX KHUCIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. lIpemcraButenu BBICIIUX
KapOOHOBBIX KHUCIIOT: CT€APUHOBAs, MAIbMUTUHOBAS, OJIEUHOBAS, IUHOIE6A5, NUHONEH08as1 KUCIOThL. CrocoObI MOTy4YeHUs U
MIPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upbl. ['oMonorudyeckuii psn, obmast Gopmyina, u3oMepus U HOMeHKIaTtypa. Ousndyeckue u XUMUYECKUE
CBOWCTBA: TUAPOJIA3 B KUCIIOW U LIEJIOYHOU Cpee.

Kupsi. Ctpoenue, Gpu3ndecKue 1 XUMHUYECKHUE CBOMCTBA KUPOB: THIPOJIU3 B KUCIION U MIeNoYHOU cpeae. OcoOeHHOCTH
CBOWCTB JKHPOB, COJAEPKAITUX OCTATKU HEMPEACIBbHBIX KUPHBIX KUCJIOT. JKUPBI B IPUPOJIE.

MpbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCJIOT, UX MOFOIIEE JICHCTBHE.

OO6mrast xapaktepuctuka yriieBojoB. Knaccudukarusi yriaeBogoB (MOHO-, IHU- W TOJHMCAXapuabl). MoOHOCaXapuIb:
TJII0K03a, (pyKTO3a, rajakrosa, pubo3a, ae3okcupuOosa. dusndeckue CBOWCTBA M HaxokJaeHue B mpupojae. dorocunTes.
XUMHYECKUE CBOMCTBA TJIFOKO3bI: PEAKIMUA C y4aCTHEM CIUPTOBBIX W aJbJETUHOW TPYyMIl, CIUPTOBOE U MOJOYHOKHUCIIOE
Opoxenue. [IpuMeHeHue rIOKO3bl, €€ 3HAYEHUE B KU3HEAESITENbHOCTU opraHu3ma. Jlucaxapuael: caxapo3a, MaiabTo3a U



naKkTo3a. BoccTaHaBnMBaIME U HEBOCCTAHABIMBAIOLIME AUcaxapuibl. ['uaponns nucaxapuaoB. HaxoxeHue B Ipupoae u
npumeHenue. [lonmucaxapuapl: Kpaxmall, TJIMKOreH W Heutono3a. CTpoeHHe MakpOMOJEKYd Kpaxmaya, TJIMKOT€HAa H
nesutono3sl. dusnueckue CBOMCTBA KpaxMmajia U LEJUTION03bl. XMMHUYECKHE CBOMCTBA Kpaxmaya: TMApPOJIN3, KaueCTBEHHAs
peakuusi ¢ HMOAOM. XUMHUYECKHE CBOMCTBA IEIUTIONO3bl: THAPOIM3, MOdydeHue 3(UpoB 1eiItoia03bl. [loHsTue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

DKCIEpUMEHTAIBHBIE METOJIBI U3YYEHUSI BEIIECTB M MX MPEBPALICHUN: PaCTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJIE,
B3aUMOJICHCTBUE 3TaHONA C HATPHEM, OKHUCIEHUE STHJIOBOIO CIUPTA B albJErH]l Ha pPAacCKaJIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJIEHUE 3TUJIOBOTO CHUPTA JUXPOMATOM Kaius (BO3MOXKHO MCIIOJIb30BAaHUE BUIECOMATEPUATIOB), KAUECTBEHHBIE PEAKIIMU
Ha anpaerujbl (¢ ruapokcuaoM auammuHcepedpa(l) u rumpoxcumom menu(ll)), peakus raunepuHa C TUIPOKCHIOM
meau(ll), xumuueckue cBOICTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJEWCTBHE pPACTBOpa IJIIOKO3bl C THIPOKCHIOM
meau(ll), B3anMoaeicTBUE Kpaxmana ¢ MOJOM, PELIEHUE SKCIEPUMEHTANbHBIX 3a7ad Mo TemaMm «ChupTel U (DEHOIBDY,
«Kap6oHoBsie KucI0ThI. Cl0KHBIE 3DUPHD».

A3oTcoaep:kaniue OpraHnyecKue coeuHeHus.

AMUHBI — OpraHMYeckhe NpOU3BOAHbIE ammuaka. Kiaccudukauus aMuHOB: anu@aTHUYECKUEe U aAPOMATUYECKUE;
NEepBUYHbIE, BTOPUUHbIE U TpeTuuHble. CTpoeHue MojeKys, obmas ¢gopmysa, u3oMepus, HOMEHKIaTypa U (pU3NYEeCcKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA aiu(paTHUYECKUX aMHUHOB: OCHOBHBIE CBOWMCTBA, aJIKUJIMPOBAHUE, B3aUMOJICHCTBUE
IIEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. COM anKniIaMMOHHS.

AHWIIVMH — NpPEICTaBUTENb AMUHOB apoMaTH4eckoro psaa. CTpoeHue aHwIMHA. B3auMHOE BIMSHHE TPyHI aTOMOB B
MoJieKysne aHuiauHa. OCOOEHHOCTHM XHWMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHWiIUH. CrocoObl
MOJIyYEHUs U IpUMEeHeHue anudaTuiyeckux aMuHoB. [lonydyeHne aHuiIMHA U3 HUTPOOEH3071a.

Amunokuciotel. Homenkmarypa u wuzomepus. OTAenbHbIE MNPEACTABUTENM (-aMHUHOKHUCIOT: TJIMIIMH, AaJIaHUH.
duznyeckre CBOMCTBA aMUHOKHCIIOT. XMMUYECKHE CBOMCTBA aMUHOKHCIIOT Kak aM(OTEpHBIX OpPraHUYECKUX COEAMHEHUH,
peakiusi MOJUKOHICHCAIMH, 00pa3oBaHue MEeNTUIHON cBA3HU. bruonoruueckoe 3HaueHne aMUHOKHUCIOT. CUHTE3 U THIPOJIU3
MENTUOB.

benku kak nmpupoansie noiuMepsl. [lepBuuHas, BTopuyHas M TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOWMCTBA
OEJIKOB: TUJIPOJIN3, IEHATYpallks, KaueCTBEHHbIE PEaKLUU Ha OENKH.



OKCIepUMEHTAIbHBIE METOJbl M3YYEHHUS! BEIIECTB M MX MPEBPAILECHUN: pacTBOpEHUE OEIKOB B BOJIE, JE€HATYpalUs
OCJIKOB MpU HArpeBaHWH, I[BETHHIC PEAKITUU Ha OCNKH, peIeHUe dKCIIEPUMEHTATBHBIX 337ad 0 TeMaM «A30TCoAepIKaIne
OpraHuYecKue coequHEHus» U «Pacno3HaBaHue OpraHMYEeCKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMS.

OCHOBHBIE TIOHATUS XHUMHH BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMEp, MOJHMMEpP, CTPYKTYPHOE 3BEHO, CTEIICHb
NOJIMMEPU3ALNM, CPEIHAS MOJIEKYyJIApHas macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYISPHBIX COCOUHECHHN —
MOJIMMEPU3AIIUS U TTOJIMKOHICHCAIIHS.

[Tomumepubie  matepuanbl. IlmacTMaccesl  (MOJMATHIICH, TOJMOPONUIICH, TMOJUBUHWIXJIOPUI,  MOJUCTUPOI,
MOJIMMETHIIMETaKPUJIAT, OJMKApOOHATHI, MOJMUATHICHTepedTanaT). Y Tuiau3aius 1 nepepadoTka miacTuka.

DOnacToMepbl: HATypaJbHBI KaydyK, CUHTETHYECKHE Kaydyku (OyTaJMEeHOBBIH, XJIOPOMPEHOBBINA, WM3O0MPEHOBBIA) U
CUJIMKOHBI. Pe3unHa.

Bosiokna: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIC (BHCKO3a, all€TATHOE BOJIOKHO), CUMHTETUYECKHUE
(KaIpoH 1 JaBcaH).

[Tonmumepbl crienuanbHOTO Ha3HAyeHHs (TeJIOH, KEBIAp, OJJICKTPOIPOBOIAIIME IOJIUMEPHI, OuopasiiaraeMble
MTOJIUMEPBHI).

DKCIepUMEHTaIbHbIE METOJIbIl M3YyUEHHS BEIIECTB M UX MPEBpAIICHUN: O3HAKOMJICHHE C 0Opas3liaMu MPUPOJHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4YyKOB, pELIEHUE SKCIIEPUMEHTANIbHBIX 3a7a4 1o Teme «Pacrno3HaBaHue miacTMacc
1 BOJIOKOH.

Pacuérnble 3anaum.

Haxoxnenne MonekysipHON opMyJIbl OPraHUYECKOTO COSTUHEHHUS IO MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISAIIUX B €r0
COCTaB, HAXOXKJEHUE MOJEKYJISIPHONU (OpMYJIbl OPraHMYECKOTO0 COEAMHEHHS Mo Macce (00BEMY) MPOIYKTOB CrOpaHHUS, O
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUM W/WIM HUCXOAHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpPHOMU
(GbOopMyJIbI OPTaHUYECKOTO BEIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB WJIM CITOCOOOB TOJYUCHHUsI, OMPENCICHUE TOIH
BBIXO0/Ia MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.



Peanm3zamuss MeXnpeaMETHBIX CBA3€H TpH HM3yYeHUW OpraHMYeckod xumMuu B 10 Kiacce OCYIIECTBISACTCS Uepe3
WCIIOJIb30BaHNE KaK OOIIMX €CTeCTBCHHO-HAYYHBIX TOHATHHA, TaK W TOHSATUH, TPUHATHIX B OTIACIBHBIX MPEIMETax
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTecTBEeHHO-HAYYHbIE TOHATHS: SBICHHE, HAy4YHBIA (DaKT, THIOTE3a, TEOPHsI, 3aKOH, aHAJNU3, CHHTES3,
KIaccuuKaIus, HaOIroACHIE, U3MEPEHHE, YKCIIEPUMEHT, MOJIeIb, MOJICITUPOBAHNE.

dwusuka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJICKYJIa, JHEPTCTHUECKUN YPOBEHB, BEIIECTBO, TEIO, 00BEM,
arperaTHOE COCTOSIHME BEIIECTBA, (U3MUSCKHE BEIMUNHEI, €TMHUIIBI M3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buonorusi: kierka, opraHusMm, DSKocucTeMa, Ouocdepa, MeTaboJM3M, HACIEACTBEHHOCTh, aBTOTPO(MHBIA U
reTepoTpodHBIA TUN TUTaHUS, OpokeHHe, (POTOCHUHTE3, IbIXaHUE, OCJKH, YIJIEBOJIbI, JKUPBI, HYKJIEHHOBBIC KHUCIIOTHI,
(bepMeHTHI.

['eorpadus: mose3Hpie HCKOMAEMbIE, TOTUIHBO.

TexHONOTHsA: TUIIEBBIE MPOIYKTHI, OCHOBBI PAITMOHAIBLHOTO THMTAHWSA, MOIOIINE CPEICTBAa, MaTEpPHAIBl W3
HMCKYCCTBEHHBIX M CHHTETHUECKHIX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuueckue 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX sfep. XuMmMuueckuil snaemeHT. M3otombl. CTpoeHHE 3JEKTPOHHBIX OO0OJOYEK aTOMOB,
KBaHTOBBIE YMCIIA. DHEPreTUUYECKUE YPOBHHU U MOIYpPOBHHU. ATOMHbIE opOuTanu. Knaccupukanuss XuMUYECKUX 3J€MEHTOB
(s-, p-, d-, f-onementsl). Pacnpenenenue 3JICKTPOHOB MO ATOMHBIM OpPOHTAISIM. DIIEKTPOHHBIE KOH(HUTYypamuu aTOMOB
AJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPHOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSTHUH, 3JIEKTPOHHbIE KOH(UTYpAIIIH HOHOB.
DIIEKTPOOTPULIATENBHOCTbD.

[Tepuonuueckuii 3axoH u [leproanueckast cucrema xumuueckux snemeHToB .. Menaeneesa. CBsA3b MEPUOIUYECKOTO
3aKkoHa U [lepronYecKoil CUCTEMBI XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH



M3MEHEHUSI CBOMCTB XMMHUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOXHBIX BEIECTB IO IpylnaM U MEepHOaM.
3HaueHue nepuoanydeckoro 3akona /.M. Menneneesa.

Xumudeckasi CBs3b. Buapl XUMHUYECKOW CBSI3U: KOBAJICHTHAsl, MOHHAS, METa/UTMYecKas. MeXaHu3Mbl 00pa3oBaHUs
KOBAJIEHTHON CBSI3U: OOMEHHBI M JOHOPHO-AKIENTOPHBIA. DHEprus M UiMHa cBsA3HU. [lodsipHOCTH, HaAINpaBIEHHOCTb U
HACBIIAEMOCTb KOBAJIEHTHOU CcBsi3U. KpaTHble cBsa3u. BonopoaHas cBsa3b. MexXMOIIEKyIIsIpHbIE B3aUMOIECUCTBUS.

BaJIeHTHOCTP M BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C MX F€OMETPUYECKHM
CTpOEHHEM (Ha IPUMEPE COEAMHEHUI 3JIEMEHTOB BTOPOIO MEPUO/A).

[IpeacraBieHre 0 KOMIUIEKCHBIX coeluHEeHHsX. COCTaB KOMIUIEKCHOTO HMOHA: KOMILIEKCOOOpa3oBaTelb, JUTAHJBI.
3Ha4YE€HHNE KOMIUIEKCHBIX COeIMHEHUN. [IoHATHE O KOOPAMHALIMOHHON XUMUH.

BemecTBa MOJIEKYJISIpHOTO M HEMOJIEKYJISPHOIO CTPOEHUs. THUMBl KPUCTAIIIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA
BEILIECTB.

[lonsiTue o aucnepcHblx cucremax. VctuHHble pacTBopbl. IlpencTtaBieHne O KOJIOMAHBIX pacTBopax. CrocoOsl
BBIPAKEHUsI KOHIIEHTPALMU PacTBOPOB: MAcCOBAasl OJISI BEHIECTBA B PAaCTBOpE, MOJIIPHAs KOHUEHTpauus. HacelieHHbIE M
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucraminoruaparsl.

Krnaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BELIECTB. TpuBHajbHbIE Ha3BaHUS OTHAEIbHBIX IpPEICTaBUTEICH
HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUECKMX peakiMii B HEOPTraHMYECKOW M OPraHMYeCKOM XHWMHH. 3aKOH COXPAHEHHSI MAaccChl
BELIECTB; 3aKOH COXPAHEHUS U MPEBPALLEHUS HHEPIHMM NMPU XUMHYECKUX peakuusax. TemnoBbie 3((EKTbl XUMHUYECKUX
peakunii. TepMOXMMHUYECKUE YPAaBHEHUS.

CKOpoCTh XMMHUYECKOW peakluu, €€ 3aBUCUMOCTh OT pa3In4yHbIX (PaKTOpoB. ['OMOreHHbIE U TeTepOreHHbIE peaKkluu.
Karanu3s n katanuzaTtopsl.

OOpatumble U HEOOpaTHMble peaklnu. XUMUYeckoe paBHoBecue. KoHcTaHTa xumudeckoro paBHoBecus. dakTopsl,
BIIASIOLIME HA ITOJIOKEHUE XUMUYECKOTO PAaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHLUEHTPALUH BEIIECTB, yYaCTBYIOLIUX B
peakuuu. [Tpunnun Jle latense.



OnekTpoiutuueckas auccoruanus. CuiabHble W ciadble 3eKTpoiauThl. CreneHp aucconuaruu. Cpena BOJTHBIX
pacTBOpPOB: KHUCJIOTHasi, HEWTpaibHasd, HieiaouHas. Bogoponueiii nmokaszatens (PH) pactBopa. I'maponus coneid. Peakuun
MOHHOTO OOMEHA.

OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIC peakiuu. CTeneHb OKuciaeHus. OKHUCIUTEIb W BOCCTAaHOBUTENL. IIpoleccsl
OKHCJICHHSI U BOCCTAHOBJICHUS. BakHeMlIlne OKUCIUTENIM U BOCCTAHOBUTENIU. MeTo/a 3JIEKTPOHHOIO OajaHca. DJIEKTPOJIn3
PacTBOPOB U PACILIaBOB BEIIECTB.

OKCIEepUMEHTaIbHBIE METOJIbl M3YYEHHUsI BEIIECTB W UX MPEBpalllcHUN: paslioKeHUEe TMEepOKCHUa BOJOpOJa B
MPUCYTCTBUM KaTaIU3aTopa, MOJEIU KPUCTALTMYECKUX PEHIETOK, MPOBEJACHUE pPeaKIlMii MOHHOTO OOMEHa, OIpejecHue
Cpeabl paCTBOPOB C MOMOIIBIO HHIWKATOPOB, M3YYCHUE BIUSHUS Pa3IUIHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKON PeaKIuu 1
MOJIO’KEHUE XUMUYECKOTO PABHOBECHS.

Heopranuyeckasi xummusi.

[Tonoxxenne HemetamioB B llepumoandeckoit cucteme xumudeckux sieMmeHToB [[.M. MenpaeneeBa U 0COOCHHOCTH
CTPOCHHUSI MX aroMoB. DU3MUECKHE CBOWCTBA HEMETAJUIOB. AJIJIOTPOINMS HEMETAUIOB (HAa MpUMEpEe KHUCIOPOJa, CEpHI,
dbocdopa u yriaepona).

Bomopon. Ilomydenue, ¢usnueckue W XUMHUYECKHE CBOKMCTBA: peakIUM C MeETaUlaMd U HEMeTalllaMH,
BOCCTAaHOBUTENbHbIE CBOMCTBA. [ mapuabl. TOMIMBHbBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, ciocoObl MOMyYeHus, PU3NIECKUe U XUMHYECKUE CBOWCTBA. ["alloreHOBOJOPOIbI.
Baxneiiie Kuciaopojacoiepkanme COeAMHEHUsT rajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI TMOTYYEHUS
rajoreHoB. [[puMeHeHne raJ;lIor€HOB U X COCTUHEHUH.

Kucnopon, o3zon. JlabopaTopHbie W MPOMBINIICHHBIE CIOCOOBI MOJYYEHHS KHUCIOpoja. DU3HUEeCKue U XUMHUYECKHUE
CBOMCTBA U MPUMEHEHHE KUCIOPOia U 030Ha. OKCUIBI U IEPOKCHUJIBI.

Cepa. HaxoxieHre B mpupoze, CriocoObl MoJydeHus, PU3ndecKue U Xxumuueckue cpoiictsa. CepoBoA0pOa, CYIb(PUIbI.
Oxkcup cepwi(1V), okcun cepwi(VI). CepHucras U cepHas KUCIOTHI U UX coiau. OCOOCHHOCTH CBOMCTB CEPHOM KHCJIOTHI.
[IpumeHeHue cepbl U €€ COeTMHEHUM.



Azot. Haxoxxnenue B mpupoje, CrocoObl MOJIydeHUs, (GU3NYECKUE M XUMUYECKHE CBOWCTBA. AMMHAK, HUTPUIBL.
Oxcuapl a30Ta. A30THCTast U @30THAsE KUCIOTHI U UX coiid. OCOOEHHOCTH CBOWMCTB a30THOM KUCHOTHL. [IpuMenenue azora u
€ro COeIMHEHHI. A30THbBIE YI00pEHHUS.

®dochop. HaxoxneHnue B npupoje, CrnocoOsl MojaydeHus1, (GU3ndeckrue U XumMuieckue cpoiictsa. dochubl u GpochuH.
Oxcunbl hocdopa, hochopnas kuciora u e€ conu. [Ipumenenue dpocdopa u ero coequnenuit. Dochopusie ynoopeHus.

VYrnepon, HaxoxkAeHUE B mpupoie. AIoTponHble Moaudpukanuu. du3nyeckue M XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB, 0Opa3oBaHHbIX yriepoaoMm. Oxcupa yraepona(ll), oxcun yrnepona(lV), yronapHas kucimota U €€ COJIH.
AKTUBUPOBAHHBIA yToib, agcopOuud. DysuepeHsl, rpageH, yriepoanble HaHOTPYOkH. [IpuMeHeHrne mpoCThIX BELIECTB,
00pa30BaHHbBIX YIIEPOAOM, U €T0 COCTUHEHUM.

Kpemuwnii. Haxoxnenue B npupoje, criocoOsl moirydeHus, puzndeckue U xumuaeckue cpoiictea. Oxcun kpemuus(1V),
KpEMHUEBAs KACIIOTa, CUIMKAThL. [I[puMeHenne KkpeMHus u ero coennHeHui. CTeKI0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenue meramioB B Ilepuogndeckoil cucteMe XMMUYECKHUX 31€MEHTOB. OCOOEHHOCTH CTPOEHHS 3IEKTPOHHBIX
o0osiouek aToMoB MeTayuioB. O0muMe pusndyeckrue cBoiicTBa MeTaiioB. [IpuMeHeHrne MeTauioB B ObITY U TexHUKe. CIutaBbl
METaJIIOB.

DNEKTPOXUMHUECKUN pAl HampspkeHud MeTayuioB. OOmmue crnocoObl MOMYYEHUs METaIOB: THUAPOMETAIUTYprus,
MUPOMETAILTYPIus, dNeKTpomeTatyprus. [Tonstue o koppo3uun MmetaisioB. CriocoObl 3aIUThI OT KOPPO3UH.

O6mas xapakrtepuctuka MetamuioB |A-rpynmnsl [lepuoanueckoil cuCTEMbl XUMHUYECKHUX 3JIeMEeHTOB. Hatpuil n kanwmii:
noJiyuyeHue, PU3nYeckue 1 XMMUUECKHE CBONCTBA, IPUMEHEHHE MTPOCTHIX BEUIECTB U UX COCAMHEHUMN.

O6mras xapakrtepuctuka metaioB |lIA-rpynmer [lepuonnueckold CUCTEMBI XUMHUYECKHUX DSJIEMEHTOB. MarHuii u
KaJIBLIWIA: TTOJTy4eHue, (GU3NYeCKue U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE TIPOCTHIX BEUIECTB U UX coequHeHui. JKECTKOCTh
BOJIbI U CITOCOOBI €€ yCTpaHEeHHUSI.

AMOMHUHMI: TIOJTydeHHe, PU3NYECKUe U XMMUYECKHUE CBOWMCTBA, MPUMEHEHHE MPOCTOr0 BEUIECTBA U €r0 COCAMHEHUH.
AMoTepHbIe CBOWCTBA OKCHIA U TUAPOKCHIA AIFOMUHHUSA, THIPOKCOKOMIUIEKCHI aTFOMUHHUSL.

OO1as xapakTeprcTiKa MeTamuioB nobouHsix noarpymni (b-rpynm) [leproauueckoit cucTeMbl XUMUYECKUX 3J€MEHTOB.

duznyeckre U XUMUYECKHE CBOMCTBAa Xxpoma M ero coenumHenuid. Oxcuasl U ruapokcunnsl xpoma(ll), xpoma(lll) u
xpoma(VI). XpomaTsl u JuXpoMaThl, UX OKUCIUTENbHbIE CBOMCTBA. [lonyueHre u mpuMeHeHne Xxpoma.



dusznueckue W XUMHYECKHUE CBOMCTBA MapraHia W ero coeauHeHui. Baxneimme coemuHenus wMapranma(ll),
mapraunua(lV), mapranua(VI1) u mapranna(VIl). [lepmanranat kanusi, €ero OKUCIUTEIbHBIE CBOMCTBA.

du3znyeckue U XMMHYECKHE CBOMCTBA Xejle3a U ero coenuHeHuid. Okcuabl, TUAPOKCUAL U conu sxene3a(ll) u
xenesa(lll). Tlonmydyenne u mpuMeHEHHUE Keje3a U ero CIIaBOB.

Pu3nyecKne U XMMUYECKHUE CBOMCTBA MEIU U €€ coennuHeHui. [lonyuenue u npumeHenue Meau 1 €€ COeIMHEHUM.

[uuk: nomydyeHue, ¢u3HUECKME U XUMHUYECKHME CBOWCTBa. AMGOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUIA IMHKA,
TUAPOKCOKOMILIIEKCHI IMHKA. [[pruMeHeHne 1IMHKA U €r0 COeTUHEHU.

DKCIepUMEHTaIbHBIE METO/Ibl U3YUECHUS BEILIECTB U UX MPEBPAICHUN: U3ydeHHE 00pa3lioB HEMETAIIJIOB, TOPEHUE CEPHI,
docdopa, xenesa, MarHus B KHUCIOPOJE, M3yUYCHHUE KOJUICKIMU «MeTalibl U CIIaBb», B3aUMOJCHCTBUE WICIIOYHBIX H
IEJI0YHO3EMETBHBIX METAJJIIOB C BOJIOM (BO3MOXKHO HMCIIOJIb30BaHUE BUACOMATEPUAJIOB), B3aUMOJICHCTBIE IIMHKA U JKeJie3a C
pacTBOpaMM KHCJIOT M IIeJOYed, KAYEeCTBEHHBIC PEaKIMM Ha HEOPraHUYECKUE AHMOHBI, KATHUOH BOJOPOJA M KATHOHBI
METAJIJIOB, B3aUMOJICHCTBHE THUIAPOKCUIOB QJIIOMHHMSI M IMHKA C pacTBOpaMU KUCIOT M IIEJIOYEH, perieHue
AKCIIEPUMEHTANIbHBIX 3a/lau 1o Temam «lamoreHsl», «Cepa u e€ coeauHeHUs», «A30T U (ocPop U UX COCTUHECHUS,
«Mertasnibl TIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX MOATPYIII.

XUMHUS U KU3Hb.

Ponp xumum B oOecrniedeHUM YCTOWYMBOTO pa3BUTHUsI uenoBedecTBa. [loHATHE O HAyYHBIX METOJAX MO3HAHUS U
METOJI0JIOTUM HAYYHOTO uccienoBaHus. HayuHble MPUHIIMIBI OpraHU3alMi XUMHAYECKOT0 MPOU3BOACTBA. [IpoMbIluIeHHBIE
CroCOOBI TIONMYyYEHUS BaXKHEHIIMX BENMIeCTB (Ha NpUMeEpe MPOM3BOJCTBA aMMHAaKa, CEPHOW KHUCJIOTHI, METaHOJIa).
[IpombliliuieHHBIE CITOCOOBI TOJIYYEHHS METANIOB U CIUIABOB. XHWMHUYECKOE 3arps3HEHUE OKPYIKAIOMICH Cpelbl U €ro
nocyencTBus. Poias xumun B o0ecrieyeHuu IHEPreTUIeCKOi 0€30MacHOCTH.

XuMHs U 300POBbE UENOBEKA. JIekapcTBEHHBIE cpeacTBa. [IpaBriia UCIIOIB30BaHUS JIEKAPCTBEHHBIX IIpenaparoB. Pomib
XUMUHU B Pa3BUTUU METUIIUHBI.

XWMMSI IAIIW: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC J00aBKU. Posib XuMuM B 00€cTieueHN MUIIEBON OE30MaCHOCTH.

Kocmernueckne n mapdromepHsie cpeacTBa. beitoBas xummus. [IpaBuma 0e30MacHOTO KCIMONIB30BAaHUS IpENnapaToB
OBITOBOM XMMUHU B IIOBCETHEBHOU JKU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MAaTEpHabl (LIEMEHT, OETOH).



XuMHUS B CeJIbCKOM X03siicTBe. OpraHu4ecKue 1 MUHEpaJIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHalibl, KpacKu, CTEKJIO, KepaMuka. Marepuanbl [Js 3JICKTPOHUKH.
Hanorexnonoruu.

Pacuérurlie 3agaun.

Pacuérel: Macchl BeliecTBa Ui 00bEMa Ta30B MO U3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3
YYaCTBYIOIIUX B PEAKLMU BEUIECTB, MacChl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOJYKTOB PEAKIMHU, €CIM OJHO M3 BEIIECTB
MMEET MpUMECH, MacChl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, €CIIU OJHO U3 BEIIECTB JAaHO B BUJIE pacTBOpa C
ONPEAECTEHHON MAaCcCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, MACCOBOWM JOJIM W MOJSIPHOW KOHIEHTPAllMA BELIECTBA B
pacTBOpPE, A0JIM BbIXO1A POAYKTA PEAKLIUUA OT TEOPETUYECKU BO3MOKHOTIO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeIMETHBIX CBS3E€M MpHU MU3y4YEeHHUH OO0IIed M HeopraHuveckoil xumuu B 11 kmacce ocyliecTBisieTcs
Yepe3 MCMOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHUN, TaK W TMOHATHM, MPUHSATHIX B OTACIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO0mme ecTecTBEHHO-HAyYHbIC TOHSTHUS: SBJICHHE, HAy4HbIA (aKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAJIW3, CHUHTES3,
KJaccuukanus, nepuoIMIHOCTh, HAOIIOJCHUE, H3MEPEHUE, IKCIIEPUMEHT, MO/IENb, MOJICITMPOBAHNE.

®dusuka: Marepusi, MUKPOMHUD, MAKpOMHp, aTOM, JJEKTPOH, MPOTOH, HEHUTPOH, WOH, HU30TONBI, PaJIUOAKTUBHOCT,
MOJIEKYJIa, SHEPreTUYECKUH YpPOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBA, HACAIbHBIN ras,
(du3MYecKue BETMYUHBI, €MHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: knerka, opraHu3M, dKocHcTeMma, Ouocdepa, MeTabOIM3M, MAKpO- W MHUKPOAIJIEMEHTBI, OCIKH, >KHUPHI,
YTJIEBO/IbI, HYKJIEHHOBBIE KUCIIOTHI, PEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUH B IKOCUCTEMAX.

I'eorpadusi: MuHepasbl, TOpHBIE TOPO/IbI, MOJE3HBIE UCKOTIAEMbIE, TOTIIIMBO, PECYPCHI.

TexHonmorusi: XUMHYECKasi MPOMBIIUIEHHOCTh, METAJUIyprusi, CTPOUTEIbHBIC MATEPHUalbl, CEIbCKOXO3SMCTBECHHOE
MPOU3BOJICTBO, TMHUINEBAsi TMPOMBINIICHHOCTh, (DapMaleBTHYECKass MPOMBIIIUICHHOCTh, TPOU3BOJICTBO KOCMETUYECKHX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPUAIOB, 3JIEKTPOHHAS! TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMEBI 110 XMMHWHN HA VYIJIVBJIIEHHOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B CcOOTBETCTBUU C CHCTEMHO-AESATENBHOCTHBIM MOJX0JIOM B CTPYKTYpPE€ JIMYHOCTHBIX PE3YJbTaTOB OCBOCHHMS MpEAMETA
«X¥UMHS» Ha YPOBHE CpPEAHEro OOIIero oOpa3oBaHMsI BBIIEICHBI CIEAYIOUINE COCTABISIOLIUE: OCO3HAHME OOYUYarolUMUCS
POCCHICKOM T'pa)kIaHCKOM MJIECHTUYHOCTH; TOTOBHOCTh K CaMOpAa3BUTHUIO, CAMOCTOSITEIIBHOCTH M CaMOOIIPEACIICHHUIO;
HaJM4he MOTHBALMU K OOYYEHHIO; TOTOBHOCTh U CIIOCOOHOCTHh 00YyYaronIMXcsl pPyKOBOJICTBOBATHCS MPUHSATHIMU B OOILIECTBE
MpaBuUjaMyd U HOPMamu MOBEJEHUS; HAIMYME MPABOCO3HAHUA, SKOJOTHMUECKOW KYJbTYpPbI; CIIOCOOHOCTh CTABUThH LEIU U
CTPOUTH KU3HECHHBIEC TUIAHBI.

JINYHOCTHBIE Pe3yJbTaThl OCBOEHUS IpenMeTa «XUMHUS» OTpakaloT C(OPMUPOBAHHOCTH OIbITA MO3HABATEIbHON U
MPAKTUYECKOHN AESATEeIbHOCTH 00yUaIOIUXCsl B IPOLIECCE peaTn3aluu 00pa30BaTeIbHON e TEIbHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUS» OTPaKaloT C(HOPMUPOBAHHOCTH OIBITA MO3HABATEIBHOW U
MPaKTUYECKON AESTEIbHOCTH 00yYaroUuXcsl B IPOLECCe peain3alii 00pa30BaTeIbHON 1€ATeIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHUSA.

0CO3HaHUs 00YUYaIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 003aHHOCTEH, YBaXKEHMSI K 3aKOHY U IPaBOMOPSIKY;

MPEACTABICHUS O COLIMAIIBHBIX HOPMaX M MPABUJIaX MEKIMYHOCTHBIX OTHOIIEHHUI B KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOM JNEATEbHOCTU MPU CO3JAAHMM YYEOHBIX IMPOEKTOB, PEIICHUH YYE€OHBIX U
MO3HABATEJIbHBIX 33/1a4, BBIIIOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTbl JPYTHX MpPU aHATU3€ Pa3INYHBIX
BUJIOB Y4€OHOM €A TEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

[EHHOCTHOT'O OTHOILIEHUS K ICTOPUYECKOMY U HAYYHOMY HACJEJANI0 OTE€UYECTBEHHON XUMUMU;



yBaKEHUSI K IPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUU W MPAKTUYECKOTO MPUIIOKEHHS] XMMHH, OCO3HAHUSI TOTO, YTO
JaHHbIEC HAYKH €CTh PEe3yJbTaT ATUTENbHBIX HAOII0IEHUH, KPOMOTIUBBIX HKCIIEPUMEHTAIBHBIX MTOUCKOB, MOCTOSHHOTO TPY/ia
YYEHBIX U NIPAKTUKOB;

UHTEpEeCa U I[I03HABATEJIbHBIX MOTHBOB B IMOJYYEHUU U TMOCIHEAYIOIIEM aHaldu3e HHQPOpMAlUU O TMEePeIOBhIX
JOCTUKEHUAX COBPEMEHHOW OT€UECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, 3STUYECKOTO [TOBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYallUW, CBSI3AHHBIE C XUMUYECKMMU SIBJICHUSMU, U NPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJCHNUE U MIOCTYIIKM CBOMX TOBAPUUIIEH C IMO3UIIMIA HPABCTBEHHBIX U ITPAaBOBBIX HOPM U
C YU4ETOM OCO3HAHUSA MTOCIEACTBUAN MMOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

MMOHUMaHUsI LEHHOCTEW 370pOBOro M 0€30macHOro oOpasza >KM3HU, HEOOXOJUMOCTH OTBETCTBEHHOIO OTHOILIEHHUS K
cOOCTBEHHOMY (hM3UUECKOMY U TICUXHUYECKOMY 3JI0POBbIO;

coOmro/ieHns TpaBui 0€30MacHOro OoOpalieHusi C BEHIeCTBAaMHU B OBITY, TOBCEIHEBHOW >KH3HU, B TPYAOBOMU
NeSTENbHOCTH;

MOHUMAaHUSl I[IEHHOCTH NpPaBWJI WHIAMBUIAYATBHOTO M KOJUIEKTUBHOIO O€30MACHOrO0 TOBEACHUS B CHUTyalUsX,
YTPOXKAKOUIUX 310POBBIO U )KU3HU JTHOJEH;

OCO3HaHUs MOCEACTBUNA U HENPUATHS BPEAHBIX MIPUBBIYEK (YIIOTPEOJICHUS aIKOTOJIsl, HAPKOTUKOB, KypeHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4Y€OHO-HUCCIEAOBATENIbCKOM JESTeNIbHOCTH, OOILECTBEHHO TIOJIE3HOM,
TBOPYECKOU U IPYruX BUAAX JAEATEIbHOCTH;

YCTaHOBKHM Ha aKTHBHOE y4YacTHE€ B PEIICHHH MPAKTUYECKHX 3a]ad COLMAJIbHOW HAIpPaBJIEHHOCTH (B paMKax CBOETO
KJ1acca, IKOJIbl);

UHTEpECa K MPAKTUUYECKOMY H3YYEHHUIO MNpoQeccuil pa3iuyHOrO poAa, B TOM YHCIE Ha OCHOBE IMPUMEHEHUs
MPEMETHBIX 3HAHUHN IO XUMUH;



YBaXXEHHUS K TPYLY, JIOJAM TPyAa U pe3ybTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBUIYaTbHOW TpaeKTOpHH 0Opa3oBaHusl, Oyaylieil mpodeccun u peanusanuu
COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUYETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHU, HHTEPECOB U MOTPeOHOCTEH
00IIIECTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 1[EJIECO00PA3HOT0 OTHOMICHUS K MPUPOE KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMJIE;

MMOHUMAaHUsl TI00aJbHOTO XapakTepa AKOJIOTMYECKUX MPOoOJeM, BIUSHHUS HSKOHOMHUYECKHX IPOILIECCOB HA COCTOSIHHE
MIPUPOTHON U COUUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOAMMOCTH HCIIOJNIB30BAHMS JOCTMKEHUM XUMHHM JUIs PELIEHUS BOIMPOCOB PALMOHAIBHOTO
[IPUPOIOIIOIB30BAHU;

AKTUBHOI'O HENPUATUS ICUCTBUM, NPUHOCAIIMX BPEA OKPYKAIOUIEH NPUPOIHOM Cpele, YMEHHUs IPOTHO3UPOBATH
HEOIaronpusITHbIE IKOJIOTUYECKUE MTOCIECTBUS MPEANPUHIMAEMBIX AEHCTBUNA U TPENOTBpaIIaTh UX;

HaJIM4YUsl Pa3BUTOTO IKOJOTHYECKOTO MBIIUICHUS, 3KOJIOTMYECKOW KYJBTYPBI, OIBITA JESATEIBHOCTH IKOJIOTHYECKOU
HAIIpAaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSA MMHU B II0O3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOW IIPAKTHKE,
CIIOCOOHOCTH M YMEHUS aKTUBHO MPOTUBOCTOSTH UJICOJIOTHH XeMO()oOuu;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOUN MPAKTUKU;

NOHMMaHUsl CHEUM(PUKHA XUMUU KaK HayKH, OCO3HaHHA €€ poiii B (POPMHUPOBAHUHU PALUOHATIBLHOTO HAYYHOTO
MBIIJICHHSI, CO3JIaHUM LEJIOCTHOIO MPEACTABIECHUS 00 OKpYXKalIlleM MHUpE KaK O €IWHCTBE IMPUPOAbI U YEJIOBEKa, B
MO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHnU NpoOIeM COXpaHEHUs! IPUPOJHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B O0COOOM 3HAYUMOCTH XUMHUU MJII COBPEMEHHOM LMBWIM3AaUU: B €€ T'yMaHMCTHYECKOU
HaIpaBJICHHOCTH U Ba)XHOW POJIM B CO3/IaHUM HOBOM 0a3bl MaTEpUATbHOM KyJIbTYPhI, B PELICHUU TNIOOANBHBIX MpPOOsIeM
YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM, SJHEPTETUUECKOM, MUIIEBOM M IKOJIOTHYECKOM 0€30MacHOCTH, B Pa3BUTHU
MEIUIIMHBI, 00eCTIeYeHNH YCIOBUN YCTICITHOTO TPY/a U SKOJIOTHYEeCKH KOM(OPTHO KU3HU Ka)KJ0TO WieHa OOlIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: MOHMMAHHUS CYHIIHOCTM METOAOB IO3HAHUS, HCIOJb3YyEMBIX B E€CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4YaeMble 3HAHUS [JIsl aHalM3a U OOBSICHEHUS SBJICHUN OKPYXKAIOUIETO MHpa U



IPOUCXOAIINX B HEM U3MEHEHUI, yMEHUs JieflaTh 000CHOBaHHBIE 3aKJIIOUEHHSI HA OCHOBE HAYYHBIX (PaKTOB M UMEIOIINXCS
JAHHBIX C [ENbIO MOTYYSHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XMMHUECKUE 3HAHUA JUIS PEIICHUS MPOOJIEM B PEaIbHBIX KU3HEHHBIX
CUTYAaIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CAMOOOPa30BaHUIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX
3HaHUU IO XUMHUH B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cpepax npodheccuoHaIbHOU NeITeTbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOSHUS MPOTPaMMBbI [0 XUMHUH Ha YPOBHE CPEIHEr0 00111ero 00pa3oBaHus BKIOYAIOT:

3HaYuMble Ui (OPMHUpOBAHMS  MHMPOBO33PEHHS]  OOYYAIOIIMXCA  MEXKIUCUUIUIMHAPHBIE  (MEXIIPEIMETHBIC)
oOlLlEHAayYHbIE TOHSTHUS, OTpAXAIOLIUME UEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa M CcHeHUu(pUKYy METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BELECTBO, SHEPIHs, SBJIIEHUE, MPOLECC, CUCTeMa, HAy4dHbId (QaxT,
MIPUHILINIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOII0JeHIE, N3MEPEHUE, SKCIIEPUMEHT U APYyTHUE);

yHUBEpcajJbHble Yy4eOHble JeWcTBUS (IIO3HABATEIbHBbIC, KOMMYHHMKATHBHbBIC, PETYJIATHBHbBIE), OOECIEUNBAIOIINE
(dhopmupoBaHue PyHKIIMOHAIIBHOW TPaMOTHOCTH U COITUATILHON KOMITIETEHIIUN 00YUYarOIINXCS;

CHOCOOHOCTh OOYYAlOLIMXCSl HCIOJIb30BaTh OCBOCHHBIE MEXIUCLUUIUIMHAPHBIE, MHPOBO33PEHUECKHUE 3HAHUA U
YHUBEpCalbHbIe yUeOHbIE IEMCTBUS B TO3HABATEILHON U COLIMAIILHON MPAKTHKE.

MertanpeameTHble  pe3yiabTaThl  OTPaXKalOT  OBJAJEHUWE  YHHMBEPCAJIbHBIMU  Y4€OHBIMU  I103HaBATEJIbHBIMHU,
KOMMYHUKATUBHBIMH U PETYJIATUBHBIMUA JEHCTBUSAMH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUS
1) 6a30Bble JIOrHYeCKHE TeHCTBHUSA:
CaMOCTOSTENIbHO (DOPMYJIMPOBATh U aKTYaJM3UPOBATh MPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;



ONpPENENIATh LENU JAESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX JOCTHKEHHUS, COOTHOCUTH pE3YyJIbTAThI
NEATEIbHOCTU C MOCTABJICHHBIMU EISIMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHUECKOTO MBIILICHHUS: BBIICIATh XapaKTepHbIC MPU3HAKU MOHITUH U
yCTaHABJIMBATh UX B3aWMOCBSI3b, UCIIOJI30BATh COOTBETCTBYIOILIME MOHATHUS 111 OOBSICHEHUS OTJIEIbHBIX (DAKTOB U SIBJICHHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUHU JIJISl KIIACCU(DUKAIIUU BEIIECTB U XUMHUYECKUX PEAKIIHIA;

YCTaHABJIMBATh IPUYNHHO-CJIEACTBEHHBIE CBSA3U MEXKIY U3y4aEMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYXKICHUsSI (MHIYKTUBHBIC, JCAYKTHUBHBIC, MO AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX, (POPMYITUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

IPUMEHSTh B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XMMHUU CHMBOJUYECKHE (3HAKOBBIE) MOJIENH, MPeoOpa3OBHIBATH
MOJICJIbHBIE TPEJCTaBICHUS — XWMHUYECKUM 3HAaK (CMMBOJ) JJIEMEHTa, XUMHUecKas (opmyla, ypaBHEHHE XUMHYECKOU
peakiuu — MpU PEIICHUH YYEOHBIX TMO3HABATEIBHBIX M MPAKTUYECKUX 3aJ]ay, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC
MIPEJCTABIICHUS 1JISI BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3yUYaeMbIX BEIIECTB U XUMUUYECKUX PEaAKIUH.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiCTBUSA:

BJIAJIETh OCHOBAMH METOJI0B HAYYHOI'0 MO3HAHHUS BEUIECTB U XUMUYECKUX PEAKIIUI;

(dbopMyIHpOBaTH 1ETN U 33/1a4d UCCIIEIOBAHUS, UCIIOJIH30BATh MOCTABIICHHBIE U CAMOCTOSITENIHBHO CHOPMYITUPOBAHHBIC
BOINPOCHI B KaueCTBE HMHCTPYMEHTA MO3HAHUSI U OCHOBBI i1 (DOPMUPOBAHUSI TUIMOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIQJICTh  HABBIKAMHU  CAMOCTOATEIIBHOTO  IUIAHUPOBAHUS W MPOBEACHUA  YYCHUYECKUX  AKCIEPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHS HaOIIOAaTh 3a XOJOM TIPOLecca, CaMOCTOSITEIBHO TMPOTHO3UPOBATH €ro  pe3yibTar,
dbopmynupoBaTh O00OOIIEHHS W BBIBOJBI OTHOCHUTEIHBHO JOCTOBEPHOCTH pPE3yJbTaTOB HCCIEAOBAHUS, COCTaBISAThH
000CHOBaHHBIN OTUET O MPOJIeTaHHON padoTe;

npuoOpeTaTh OMNBIT YYCHUYECKOW HCCIEI0BATEIbCKON W TPOCKTHON JESATEIbHOCTU, MPOSBIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3aJlay, MPUMEHEHHUIO Pa3IMYHbIX METOJO0B
MTO3HAHUSL.

3) paboTa ¢ uHpopmanmeii:



OPUEHTHPOBATbCS B Pa3IMYHBIX MCTOYHHMKAX HMHPOpManuu (HAy4YHO-TIOMYJIApHAs JIUTEpATypa XUMHUYECKOIO
COJIepKaHusl, CIpPaBOYHbIE IMOCOOUs, pecypchl MHTepHeTa), aHaNM3UPOBaTh HHQPOPMAIUIO PA3NIUYHBIX BHIOB U (popm
MIPEICTABICHUS], KPUHTHYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEPOTUBOPEUHBOCTb;

(opMyIHpOBaTh 3aIPOCHl U MPUMEHATH Pa3IMYHbIE METOJBI MPU MOUCKE U OTOOpEe MHPOpMALUU, HEOOXOAUMOMN IS
BBINOJIHEHNS YUE€OHBIX 3a7a4 ONpeAeTIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIOJIB30BAHUA HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMA M PA3IMYHBIX ITOMCKOBBIX
CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMy MpeAcTaBieHUs HHpopManuu (Cxembl, Trpaduku, AuarpaMMmel,
Ta0JINLbI, PUCYHKHU U IPYTHUE);

UCIIOJb30BaTh HAy4YHbIM $3BIK B Ka4yeCTBE CpPEJACTBAa IpU padboTe ¢ XUMHUYECKOM uHGPopManueil: NPUMEHSThH
MEXIpeIMETHbIE ((PU3HUECKUE U MaTEMaTHUYECKUE) 3HAKH U CUMBOJIbI, (POpMYJIbI, a00peBUATypbl, HOMEHKIATYPY;

HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKHC CPCACTBA HATIAAHOCTH.

KoMMyHMKAaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIe 1eHCTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B X0J1€ TUAJIOra W/WUJIU JUCKYCCHUM, BBICKA3bIBATh UJICH,
(bopMyIUpPOBaTh CBOU MPEIIOKEHUSI OTHOCUTEIHLHO BBIMOTHEHUS TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3CHTALMEN pPE3YyJbTAaTOB I103HABATEIBHOM JEATEIBHOCTH, IIOJIYYEHHBIX CaMOCTOSATEIBHO WIIN
COBMECTHO CO CBEPCTHUKAMM MPU BBHIMOJHEHUHM XUMHUYECKOTO 3KCHEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIIETOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peasii3alii yueOHOTO MpOoeKTa, U (HOPMYyIUPOBaTh BBIBOJABI M0 PE3YJbTaTaM MPOBEIEHHBIX
UCCJIEIOBAaHUM MyTEM COTJIACOBAHMSI MO3ULIUMHI B X0O/1€ 00CYX/I€HUsI U OOMEHAa MHEHUSMHU.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBHSA:



CaMOCTOSTENIbHO TUIAaHUPOBATh M OCYILIECTBIIATh CBOK MO3HABATENIbHYIO JIEATEIIbHOCTD, ONMPENEss €€ Uelnu U 3aJauH,
KOHTPOJUPOBATh U IO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH MpEJIaraéMblil alropuT™M ACHCTBUN MpHU BHITOJIHEHUU
yueOHBIX U HCCIIeIOBATENbCKUX 3a]1a4, BEIOUpaTh Hanbosiee 3pPEeKTUBHBIN CITOCOO UX PEIICHUs C YYETOM MOTyUYEeHUS] HOBBIX
3HAHUH O BEIECTBAX U XUMUUYECKUX PEaKIIUSIX;

OCYILECTBIIATH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CaMOaHaIn3a U CaAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDI

[IpeameTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO XMMHUU Ha YIriayOJEHHOM ypOBHE Ha YpPOBHE CpPEIHEro OOIIEero
00pa30BaHMsI BKIIIOUYAIOT CIIEHM(PUUECKUE U1 YIEOHOTo nmpeaMeTa « XUMUs» HayuHble 3HAHUS, YMEHUS U CIIOCOOBI I€HCTBUM
[0 OCBOCHHMIO, MHTEPIpPETAlMU U IPEeoOpa3OBaHUIO 3HAHWM, BUJBI JIE€ATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUWA B Pa3jMUHBIX Y4YEOHBIX CUTYyallMsIX, a TAKK€ B PEAJbHBIX >KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C
XuMHuen. B mporpaMMe 1o XuMuu peIMETHBIE PE3YJIbTAThl IPEACTABIICHBI IO TOAAM U3yUYECHHS.

10 KUIIACC

[IpenmeTHbIe pe3ysIbTaThl OCBOCHUA Kypca «OpraHndeckas XuMHs» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh MPEICTABICHUN: O MECTE U 3HAYCHUU OPTraHMYECKON XMMUU B CUCTEME €CTECTBEHHBIX HAYK U €€
pojii B 00ECHEUYEHHH YCTOMYMBOIO PAa3BUTHUSl YEJIOBEUYECTBA B PEIICHUU MPOOJIEM 3KOJIOTMYECKOW, DHEPreTHYECKON U
MUIIEBON 0€30MacCHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3/IaHUM HOBBIX MAaTEpUAJOB, HOBBIX HCTOYHUKOB JHEPTUH, B
oOecrieueHur PaIMoOHAILHOTO MPUPOJIONOIb30BaHMsl, B (POPMUPOBAHUN MHUPOBO33PEHHUS U OOIIEH KyJIbTyphl YellOBeKa, a
TaK)XKe SKOJOTUYECKH 0OOCHOBAHHOI'O OTHOILLIEHUS K CBOEMY 3/I0POBbIO U IPUPOAHOM CPEJIE;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOMOJIATAIOINE MOHATUS — XUMUYECKUN 3JIEMEHT,
aToM, SIAPO M DJCKTPOHHAs 000JI04Ka aToma, S-, P-, d-aTOMHBIC OpOMTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHUS aTOMa,
ruOpuau3anmsi aTOMHBIX OpOuTanel, HWOH, MOJIKYJia, BAJICHTHOCTh, DJEKTPOOTPHUIATENBHOCTh, CTEICHb OKHCIICHUS,
XUMUYECKasi CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIepOIHBIA CKeneT, (yHKIMOHAIbHAS TPyIMa, paaukal,
CTPYKTypHbIe (opMyJibl (pa3BEPHYThIE, COKpAIIEHHBIC, CKEJIECTHBIC), H30MEpHUs CTPYKTypHas M MPOCTPaHCTBEHHAas



(reomeTpuyeckasi, ONTUYECKas ), K30OMEPHI, TOMOJIOTUYECKHUI Psijl, TOMOJIOTH, YTIEBOAOPO/IbI, KUCIOPO/I- U a30TCOAEPIKAIIUE
OpraHUYECKUE COECIMHEHHS, MOHOMED, NOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COETMHEHMS; TEOPUU, 3AKOHBI
(nepuognueckuit 3akoH /. 1. MenneneeBa, Teopusi CTpOEHUSI OpraHndeckux BenlectB A. M. byTiepoBa, 3aK0OH COXpaHEHHUS
Macchl BEHIECTB, 3aKOH COXPAHEHHS U TPEBPAIllCHUS DHEPrUM TpPH XUMHUYECKUX pEaKIHiIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHUHU, MUPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE MOHMMAHUSA NPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SBJICHUMN; MPEACTABICHUA O MEXaHM3MaxX XHMHYECKHX PEAKUUN, TEPMOJAMHAMUYECKUX W KHUHETHYECKUX
3aKOHOMEPHOCTSIX HMX MPOTEKaHHsA, O B3aMMHOM BJIUSHUM aTOMOB W TpPyNIl aTOMOB B MOJIEKyJax (MHAYKTHUBHBIA H
Me3oMepHbI 3dekTri, opuentanThl | u |l poma); dakTosorudyeckue CBEIEHHS O CBOMCTBAaX, COCTaBE, MOJIYYCHUH U
0€30MacHOM HCIOJIB30BaHUU BAKHEHIIINX OPraHUYECKHUX BEIIECTB B OBITY M MPAKTUUYECKON JIEATEIbHOCTH YeJIOBEKa, OOIINX
HAyYHBIX IPUHLHUIIAX XUMUYECKOIO TPOU3BO/ICTBA (Ha MpUMEpE MPOU3BOJICTBA METAHOIIA, IEpepabOTKU HEPTH);
c()OPMUPOBAHHOCTh YMEHUU: BBIABIATH XapakTEpPHbIE MPU3HAKKM TOHATHI, YCTAaHAaBIMBAThb MX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUSA [TPU ONMMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKHUX COETMHEHHI;
c(hOpMHUPOBAHHOCTh YMEHUIA:

UCIOJb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUIS COCTAaBJIEHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAILIEHHBIX U CKEJIETHBIX) (DOPMYJI OpraHUYECKHUX BEIIECTB;

COCTABJISITh YPABHEHUS XMMHUYECKMX PEAKUUWA M PaCKpbIBaTh HMX CYIIHOCTh: OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peaklMii MOCPEeACTBOM COCTABJIEHUS AJIEKTPOHHOIO OalaHca 3TUX peaKIUi, peaKkMii HOHHOIO0 OOMeHa MYTEM COCTaBJICHUS
UX TIOJIHBIX U COKPALIEHHBIX MOHHBIX YPaBHEHHII;

U3TrOTABJIMBATh MOJEIH MOJIEKYJ OPraHWYECKHX BEIIECTB Ul WLTIOCTPALUA MX XMMHUYECKOTO M MPOCTPAHCTBEHHOIO
CTPOEHHS;

c(OpMHUPOBAHHOCTh YMEHUM: YCTAHABIIMBATh MPUHAMIEKHOCTh U3YUCHHBIX OPraHUYECKUX BEILECTB MO0 MX COCTaBY U
CTPOEHHUIO K OIpeAeNEHHOMY KIacCy/TpyIllie COeIWHEHWH, JaBaTh MM Ha3BaHMS IO CUCTEMATHYECKONM HOMEHKIJIAType
(IUPAC) 1 npuBOANTL TPUBHAIIbHBIC HA3BAHUS ISl OTCIBHBIX NIPEACTaBUTENICH OPraHUYECKUX BEIICCTB (ITUIICH, alleTHJICH,
TOJIyOJI, TIULEPUH, ATHICHIJIMKOIb, (EHOJ, (opManbIerui, aneTanbIeruj, aneToH, MypaBbHHAs KHUCJIOTAa, YKCYyCHas
KHCJIOTa, CTE€ApUHOBAasA, OJEMHOBAs, MAJIbMUTHUHOBAS KHUCIOTHI, TJIMLMH, aJlaHUH, MaibTo3a, (PPYKTO3a, AaHWJIMH, AUBUHUI,
M30IIPEH, XJIOPOMIPEH, CTUPOI U IpYTHUE);



c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEACIATh BHUJ XMUMHYECKOW CBS3M B OPraHMYECKUX COCTUHEHMSIX (KOBaJICHTHas WU
HMOHHAas CBs3b, G- U T-CBSI3b, BOJOPOJAHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMECHHS IPUMEHSThH TOJIOKCHHUS TEOPUU CTPOCHHS OpraHnYeckux BemecTB A. M. byrneposa s
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHE UM XMUMHYECKHE CBOMCTBA THUITUYHBIX
MPEICTABUTENICH Pa3IMUHBIX KJIACCOB OPraHWYECKUX BEIIESCTB: AJIKAHOB, IIMKJIOAJIKAHOB, aJKEHOB, AJIKAJIMCHOB, AJIKWHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, albIACTHIAOB, KETOHOB, KapOOHOBBIX KHCIJIOT, MPOCTHIX U CIOXKHBIX 3(HUPOB,
KUPOB, HUTPOCOCIUHEHUN U aMUHOB, aMUHOKHCIJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, IU- U TMOJMCAaXapua0B), WILTIOCTPUPOBATH
FEHETUYECKYIO CBA3b MEXy HUMH YPABHCHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUN C UCIIOJIb30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHUPOBAHHOCTh YMEHHSI TMOJTBEPKIATh HAa KOHKPETHBIX IMPUMEpax XapakTep 3aBUCUMOCTH PEaKIMOHHOU
CITIOCOOHOCTH OPraHUYECKUX COCIUHEHHM OT KPAaTHOCTU W THUIA KOBAJICHTHOU CBS3U (G- W T-CBSI3M), B3AUMHOTO BIIUSTHUSA
aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKHU YTIJICBOJOPOJIHOTO CHIPhS (HE(PTh, MPUPOIHBIN Ta3, YroJib),
CIIOCOOBI €ro MepepadboTKH U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB ITepepadOTKU;

c(hOpPMUPOBAHHOCTh BJAJCHUS CHUCTEMOM 3HAHMI O €CTECTBEHHO-HAYYHBIX METOAaX TIO3HaHUS — HaOJIOJACHUH,
M3MEPEHUHU, MOJICTUPOBAHUH, FKCIIEPUMEHTE (PEaibHOM U MBICJICHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHSATh OCHOBHBIC OIEpAIldd MBICIHUTEIBHON IEATCIbHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHHE, 0000IIICHNE, CUCTEMATH3AIl|I0, BBISBICHUE IPHYMHHO-CIICJCTBEHHBIX CBS3CH — ISl M3YUYCHUSI CBOMCTB BEIIICCTB
U XUMHYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh YMEHUU: BBISIBISATH B3aUMOCBSI3bh XUMHUECKUX 3HAHUN C MOHSTUSMU U MPEACTABICHUSIMH JAPYTUX
€CTEeCTBEHHO-HAYYHBIX TPEAMETOB Il 0oJiee OCO3HAHHOTO TOHUMAHMS CYIIHOCTH MaTepHaIbHOTO E€IWHCTBA MHPA,
HCIIOJIb30BaTh CHUCTEMHBIC 3HAHHUS 110 OPraHWYECKOM XUMHH JJI1 OOBSICHEHHS W IPOTHO3MPOBAHUS SBIICHHM, MMEIOIINX
€CTECTBEHHO-HAYYHYIO IPUPOAY;

c(hOpPMHUPOBAHHOCTh YMEHHI: IPOBOJIUTH PACUETHI IO XUMUUYECKUM (DOpMysiaM U YpaBHEHHUSAM XHMHUYECKUX PEAKIHUM ¢
HCIOJb30BaHMEeM (U3UYECKUX BEIWYMH (Macca, 0oO0ObEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIECTBA C



KOJIMYECTBEHHOW CTOPOHBI: PACUYEThI M0 HAXOXKIACHUIO XUMHUUYECKON (POpMYJIbI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMUYECKUX DJIEMEHTOB, TPOIYKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUI: TIPOTHO3UPOBATH, AHATM3UPOBATH U OIEHWBATH C MO3UIIMIA IKOJIOTHIECKOW 0€30TacHOCTH
MOCJICICTBUS OBITOBOM M MPOU3BOJCTBEHHOM JNEITEILHOCTH YEJIOBEKA, CBI3AHHOM C MepepadOTKON BEIIECTB, UCIIOIb30BaTh
MOJTyYEHHBIC 3HAHUS JIJIS IPUHSATHS TPAMOTHBIX PEIICHHUH MPOOJIEM B CUTYAIIMIX, CBA3aHHBIX C XUMHEH;

c(hOpPMHUPOBAHHOCTh YMEHHI: CaMOCTOSTEIBHO TUIAHUPOBATh M MPOBOAUTH XMMHUYECKHUH SKCIIEPUMEHT (ITOJyUYCHHUE U
M3yUYCHHE CBOWCTB OpPraHMYECKHUX BEIIECTB, KAYECTBEHHBIC pPEAKIUH YTJIEBOJOPOJOB Ppa3IMYHBIX KJIacCOB U
KHUCJIOPOACOICPKAITUX OPTaHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay IO PAClO3HABAHUIO OPTaHUYECKUX
BEILIECTB) C COOJIIOJICHUEM TIpaBUJ 0OE€30MacHOTO OOpallleHus C BellecTBaMU U JIA0OpaTOpHBIM 000PYIOBAaHUEM,
dhopMyIHpOBaTh IMENIb HUCCICIOBAHUS, MPEACTABIATh B PA3IUYHON (opMe pe3yibTaThl IKCICPUMEHTA, aHAIU3UPOBATH U
OIICHUBATh UX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

coOJifoaTh MpaBUjIa SKOJOTHYECKH 1€JIeCO00pa3HOTO TOBEJACHUSI B OBITY U TPYJOBOM JESITEIBHOCTH B IEJISIX
COXpaHEHUS CBOETO 3/I0POBbsI, OKPYKAIOIIEH TPUPOTHON CPENIbl U TOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JEHCTBHSI Ha KUBbIE OpPraHU3Mbl ONPEACIIEHHBIX OPTaHUYECKUX BEIIECTB,
nmoHuMasi cmbich nmokaszarens [1JIK;

aHaJIM3UPOBATh 1EJIECO00PA3HOCTh MPUMEHEHHSI OPTaHUUYECKUX BEILIECTB B MMPOMBIIUICHHOCTH U B OBITY C TOYKU 3PEHUS
COOTHOIIICHHSI PUCK-TIONB3A;

c(hOpMHUPOBAHHOCTh YMEHHU: OCYIIECTBIIATH IIEJCHAINPABICHHBIM IMOMCK XUMHYECKOW HHGOPMAIlMA B Pa3IMUHBIX
HMCTOYHUKAX (HaydHas U yuyeOHO-Hay4Has JUTeparypa, CpeacTBa MaccoBoi nHpopmaluu, MHTEepHET U ApyTrHe), KpUTHUYESCKU
aHaJM3UPOBATh XMMHUUECKYIO0 MH(OPMAILINIO, IepepadaThiBaTh €€ U UCIIOIb30BaTh B COOTBETCTBUM C MOCTaBJICHHON yueOHOM
3aJ1avyeil.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0I1ast 1 HEOpraHuYecKasi XUMUS OTPaKaOT:

c(hOpPMHUPOBAHHOCTh MPEICTABICHUN: O MAaTEPUAIILHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX M MO3HABAEMOCTHU SIBJICHUM
MIPUPOIBI, O MECTE M 3HAUCHUU XMMHUU B CUCTEME CCTECTBEHHBIX HAayK M €€ pOJIM B 00ECIICUCHUH YCTOWYUBOTO Pa3BUTHS, B



pEelICHUH TIPOOJIEM IKOJIOTMYECKOM, SHEPreTUYECKON M MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3aHUH HOBBIX
MaTepuanoB, HOBBIX HCTOYHHUKOB JHEPTrUMH, B OOECHEYEHUH PALMOHAIBHOTO MPUPOAONOIB30BAHMS, B (HOPMUPOBAHHUH
MHUPOBO33PEHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TAK)KE SKOJOTHYECKH 00OOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 3/10POBBIO U
NPUPOAHOU CpEJIE;

BJIaJICHUE CUCTEMOW XMMHUYECKUX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIOJIAraIOIIUe TOHITHS — XUMUUYECKHUIN 2JIEMEHT,
aToM, AP0 aToOMa, WU30TOIBI, JJICKTPOHHAs 000J0YKa aTtoMa, S-, P-, d-aToMHbBIE OpOWTA M, OCHOBHOE W BO30YXIEHHOE
COCTOSIHHUSI aTOMa, TMOpUIM3alMs aTOMHBIX OpOMTaJei, MOH, MOJIEKYJIa, BAJIGHTHOCTh, 3JEKTPOOTPUIATEIBHOCTD, CTEIECHb
OKHUCJIEHMS, XMMHYECKasi CBs3b (KOBAJIECHTHAas, HMOHHAs, METaJUIMYecKas, BOJAOPOJHAasA), KpHUCTALIMYECKas peneTka,
XUMHUYECKasl PEaKLUsl, PACTBOP, IEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JJICKTPOIUTHYECKAs JUCCOLMALUS, CTENEHb TUCCOLUALUY,
BOJIOPOJHBIN MOKa3aTellb, OKUCIUTENb, BOCCTAHOBUTENb, TEINIOBOM 3(PPEKT XUMUYECKON PEaKIMH, CKOPOCTh XUMHUYECKOI
peaklMK, XUMUYECKOE PAaBHOBECUE; TEOPUU M 3aKOHBI (TEOPHS SJIEKTPOJIUTUYECKON NHCCOLMALMHU, MEPUOANYECKUN 3aKOH
JI.1. MenneneeBa, 3aKOH COXpPAaHEHHMS MAacCChl BEILIECTB, 3aKOH COXPAHEHUS W IPEBPALICHUs SHEPIUM NPU XUMHUYECKHUX
peaklMsIX, 3aKOH MOCTOSHCTBA COCTaBa BEILECTB, 3aKOH JACHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK
XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIME B OCHOBE MOHUMAHMS NPUYMHHOCTH U CHCTEMHOCTH XUMHYECKUX SIBJICHU;
COBPEMEHHBIE IIPEICTABIICHHUSI O CTPOEHUM BEUIECTBA HA ATOMHOM, MOHHO-MOJIEKYJIIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSX;
MPEACTABICHUS] O MEXaHMW3MaX XUMUYECKUX PEaKUuid, TEPMOJMHAMHYECKHMX W KHUHETHYECKHMX 3aKOHOMEPHOCTIX HX
MPOTEKaHUsl, 0 XUMHUYECKOM PAaBHOBECHM, PACTBOpPaxX M JUCHEPCHBIX CUCTEMAX; (PAKTOJIOTMYECKUE CBEACHHS O CBOMCTBAX,
cocTaBe, MOJYYEHMH M O€30MacHOM HCIIOJIb30BAHUM Ba)KHEMIIMX HEOPraHWYECKUX BELIECTB B OBITY M NPAKTHUECKOMN
JESITeIbHOCTH YeJIOBEKa, OOIIMX HaYUHBIX MPUHIUIAX XUMUYECKOTO MPOU3BOICTBA;

cOPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC TNPU3HAKU TOHATUH, YCTaHABIMBATh HUX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS MIPU OMHCAHUM HEOPTaHUUECKUX BEIIECTB U UX MPEBPALLECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUS UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBICHUS (DOPMYJT BEIIECTB U YpaBHEHUM
XUMHUYECKUX peakiuii, cucremarnueckyro HomeHknatypy (IUPAC) u TpuBnaibHbIe Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHUSI ONPEENIATh BAJCHTHOCTh U CTEIIEHb OKUCIECHUS XUMHUYECKHX 3JIEMEHTOB B COCIUHEHMSIX,
BUJI XUMUYECKOH CBSA3M (KOBAJIEHTHAs, HOHHAs, METAJUIMUECKasi, BOJOPOIHAS), TUI KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;



C()OPMUPOBAHHOCTb YMEHHUSI OOBSACHATH 3aBHCHUMOCTh CBOMCTB BEIECTB OT BHJAAa XUMHYECKOM CBS3M W THUIIA
KPUCTAITMYECKON PEHIETKH, OOMEHHBIN U TJOHOPHO-AKIIETITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3U;

c(hOpPMHUPOBAHHOCTh YMEHUH: KIACCU(PUIIMPOBATH: HEOPraHUYECKUE BEUIECTBA 10 UX COCTaBY, XUMUUECKHE PEaKLUU 10
pa3IMyYHBIM MPU3HAKaM (YUCILy M COCTaBYy pEarupyroliux BEIIECTB, TEIJIOBOMY 3()(EKTy peakiuu, U3MEHEHUIO CTETEeHEH
OKHCJIEHUSI 3JIEMEHTOB, OOpaTMMOCTH, YYAaCTHUIO KaTajau3aTopa U JPYrHe€); CaMOCTOSITEIbHO BBIOMpATh OCHOBAHUSA U
KPUTEPUU JJIs1 KJIACCU(PUKAIIUN U3yYaeMbIX BEIIECTB U XUMHUECKUX PEaKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMbICT Niepuoandeckoro 3akoHa JI. 1. MenzaeneeBa u JeMOHCTPUPOBAThH €roO
CUCTEMATU3HPYIOUTYI0, O0BSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

c(OPMUPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE AaTOMOB U HMOHOB XUMHUYECKHX 3JIEMEHTOB
nepporo—uerséproro nepuonos Ilepuommueckoin cucremsl .M. MenzgeneeBa, UCNONb3ysd IOHATHA <«OQHEPIETUYECKUE
YPOBHHY, «IHEPTETHYECKHE TOIAYPOBHU», «S-, P-, d-aTOMHBIE OpOUTAIN», «OCHOBHOE M BO30YXKIEHHOE SHEPreTUYCCKHE
COCTOSIHUSI aTOMay»; OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMUMHUYECKHMX 3JIEMEHTOB W HUX COEIUWHEHUU IO
nepuoaam u rpymnmnam llepuonnueckon cucremsl . . MeHnneneeBa, Bal€HTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE
CTPOEHHMSI UX DJIEKTPOHHBIX 000JIOUEK;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMMCHIBATh) OOIIME XMMHMUYECKHE CBOMCTBA BEILECTB PA3IUYHBIX
KJIACCOB, IOATBEPXKAATh CYLIECTBOBAHME TE€HETHUYECKOW CBS3M MEXKAY HEOPraHMYECKMMHU BEHIECTBAMU C TOMOIIBIO
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN MOCPEICTBOM
COCTaBJICHUsS] AJIEKTPOHHOIO OajaHca 3TUX pEeaklMil; peakuuid MOHHOro oOMeHa NyTEM COCTaBJICHUS HX IOJHBIX H
COKpalIEHHBIX HMOHHBIX YPaBHEHM; peakuuid TUAposd3a; peakluil  KomIuiekcooOpa3zoBaHHMs (Ha  mIpuMepe
IMAPOKCOKOMITJIEKCOB LIMHKA U AJTFOMUHUSA);

c(hOPMUPOBAHHOCTL yMEHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX pEaKUud C Y4E€TOM UX
SHEPreTUYECKUX XApaKTEPHUCTHUK, XapaKTep U3MEHEHHS CKOPOCTH XUMHUYECKON pEeaKUUu B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TaKkKe XapakTep CMEIIEHHUsS XMMHYECKOTO PAaBHOBECHS IO BIMSHUEM BHEIIHUX BO3AeHcTBUM (mpuHimn Jle
[Iarenbe);



c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUECKHUE PEAKIIMH, JISKAIINE B OCHOBE MIPOMBIIIUIEHHOTO MOJTYYEHUs
CEpPHOW KHCJIOTHI, aMMHaKa, OOIIWe HaydHbIC MPUHIUIBI XUMHUYECKHX IPOU3BOACTB; I1€JIeCOO0PA3HOCTh MPUMEHEHUS
HEOPTaHWYECKUX BEIIECTB B MIPOMBIITUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOpPMHUPOBAHHOCTD BJIAJICHUS] CUCTEMOM 3HAaHUN O METOJaxX HAy4yHOIO MO3HAHUS SIBJICHUI MPUPOJbl — HAOIIOEHNE,
U3MEpEHHe, MOJICIMPOBAHUE, IKCIEPUMEHT (pEajbHbI M MBICICHHBIN), UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, YMEHMS
OPUMEHSTh 3TU 3HAHUS TPU SKCHEPUMEHTAIILHOM HCCIEIOBAHUM BEHIECTB M I OOBSICHEHHS] XUMHUYECKUX SIBICHHIA,
HMMEIOIIMX MECTO B IPUPOJIE, MPAKTUUECKOUN JAEATEIBHOCTH YEJTOBEKA U B TIOBCEAHEBHOM KU3HU;

c(hOPMHUPOBAHHOCTh YMEHUSI BBISBIIATH B3AaMMOCBSI3b XMMUYECKUX 3HAHUN C MOHATUSIMU U MPEIACTABICHUSIMU APYTHUX
€CTECTBEHHO-HAYYHBIX MPEJAMETOB JIJIsl 60JI€€ OCO3HAHHOTO MOHUMAHHUS MaTepUAIbLHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHUS MPOBOJIUTH PACUETHI: C UCIIOJIb30BAHUEM MTOHSATUN «MacCOBast 10J1s BEILIECTBA B paCTBOPE»
1 «MOJISIpHAsi KOHIIEHTpPAIIKs; MacChl BEIlleCTBa WM 00bEMa Tra3a 1o U3BECTHOMY KOJIMUECTBY BEIECTBA, MACCE WIIH O0BEMY
OJIHOTO M3 YYaCTBYIOLIMX B PEAKIMU BEIIECTB; TEMIOBOTO 3(h(PeKTa peakuu; 3HaUeHHs BOJOPOIHOTO MTOKAa3aTels paCTBOPOB
KHCJIOT Y IIEJ0YEl C U3BECTHOM CTENEHBIO TUCCOLMALMU; MacCchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOIYKTA PEAKIUH, €CIH
OJIHO M3 UCXOJHBIX BEUIECTB JIAHO B BHJI€ PACTBOPA C ONPEACIEHHON MACCOBOM J0JIEW PACTBOPEHHOTO BEILIECTBA UJIM JIaHO B
M30bITKE (MMEET MPUMECH ); JIOJIH BBIX0J1a MTPOIYKTA PEAKIINK; 00BEMHBIX OTHOIIICHUH T'a30B;

c(hOPMHUPOBAHHOCTh YMEHUM: CAMOCTOSATENIBHO TJIAHUPOBATh U MPOBOJUTH XUMUYECKUN JKCIEPUMEHT (IIPOBEICHUE
peakiuii MOHHOTrO OOMEHa, MOJTBEPXKIECHHE KauyeCTBEHHOTO COCTaBa HEOPraHWYECKUX BEIIECTB, OMPENEIICHUE CpPeabl
PacTBOPOB BEIIECTB C TOMOIIBI0 HMHAUKATOPOB, M3YyUYCHHUE BIUSHUS PaA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUUYECKOU
peaKiMy, perieHrue 5SKCIEePUMEHTANbHBIX 3amad 1o Temam «Mertamisl» U «Hemertamis») ¢ cOOMOIEHUEM TPaBHI
O6e3omacHOro OOpallieHusi C BeIIeCTBAaMH U JIA0OpAaTOpPHBIM O0OpyJoBaHUEM, (POPMYIUPOBATH I€b HCCIEIOBAHUS,
MIPEJCTABIIATh B Pa3IUYHON hopMe pe3ybTaThl IKCIIEPUMEHTA, aHATU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTD;

chOpPMHUPOBAHHOCTh YMEHMM: COOJIOJIaTh TMpaBWIa IOJB30BAaHUS XUMHUYECKOM TOCYyJ0M U J1abopaTOpHBIM
obopynoBaHueM, oOpaIeHus ¢ BEIECTBAMHA B COOTBETCTBUHU C MHCTPYKITUSIMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OTIBITOB, DKOJIOTHYECKH IIEJIE€CO00pa3HOr0 TMOBENCHUS B OBITY M TPYNOBOW JCSATENHHOCTA B IIENIAX COXPAHEHUS CBOETO
310POBbSI, OKPYKAKOILIEH PUPOIHON CPEABI U JOCTHKEHUSA €€ YCTOMYMBOIO PAa3BUTHSI, OCO3HABATH OMMACHOCTh TOKCUYECKOTO
JNEUCTBUS HA KUBBIE OPTaHU3MBbI ONPEACIEHHBIX HEOPraHUUECKUX BEIIECTB, MOHMMas cMbIc nokaszarens [1/1K;



c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IEJCHANPABICHHBIM IMOMCK XMUMHUYECKOW HHQpOpMAIUU B Pa3IUYHBIX
WCTOYHMKAX (Hay4yHas W yuyeOHO-Hay4dHas JUTEpaTypa, CpelcTBa MaccoBoi mHbopmaruu, UHTEpHET U ApyTrHe), KpUTHICCKU
aHATM3UPOBATh XUMUYECKYIO0 HH(POPMAIIHIO, TIepepadaThiBaTh €€ M UCIIOJIH30BAaTh B COOTBETCTBUH C IMOCTABIICHHON y4eOHOM
3aJ1adyci.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuyecTBO 4acos DJIeKTPOHHbIE CIHCOK HTOTrOBBIX Cnoco0 oneHKn
HanmenoBanme
Ne (undposbie) IJIAHUPYEMBbIX Pe3yJbTATOB C HTOTOBBIX
pa3ieioB U TeEM Konrpoasnsie  Ilpakruyeckue
n/n Bcero o0pa3oBaTte/ibHbIE YKa3aHHEM 3TAIo0B HX IUVIAHUPYEMbIX
NporpamMmmel padoThI padoThI
pecypcbl ¢dopmupoBanus pe3yJIbTaToB
Pa3zgea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
Bnanenue cucrtemoil xumuyeckux =~ TepMHHOIOrMYECKUI
3HAHWI: U30MEPUsSI CTPYKTYpHAsi U =~ JHUKTAHT,
MIPOCTPAHCTBEHHAS YCTHBIN 01Ipoc,
(TeomeTpuyecKkasi, OITUIECKas), TECTUPOBAHHE
U30MEpPBI, TOMOJIOTHUYECKUN psif,
T'OMOJIOI'H, YTj1€BOAOPOAbI,
Tpeamer KUCIIOPOA- ¥ a30TCOAEpIKAIIne
OpFaHH‘IeCKOﬁ OpraHuv4cCKuc COCIMHCHUS,
MOHOMEP, ITIOJIUME
xumun. Teopus P, P,
CTPYKTYpPHOE 3BEHO
1.1 CTPOEHUs 8 PYITYP ’
BBICOKOMOJIEKYJISIPHBIE
OpraHU4YeCKHUX
COCIUHCHUA,
coeanHeHuH A. TEOpPHUH, 3aKOHBI (IIEPHOANYECKUI
M. bytneposa 3akoH J[. . MenneneeBa, Teopus
CTPOCHUS OPraHNYCCKNUX BCHICCTB
AM. Bbytneposa, 3aKOH
COXpaHCHHUA MacCChbl BCIICCTB,
3aKOH COXpaHCHUA u
OpeBpallCHuA OHEpPruu npu
XUMUYECKHUX PEaKLIUAX)
Hroro mo pazueny 8

Pasnen 2. YraeBonopoabt




2.1

2.2

[Ipenenvubie
YTJIEBOJIOPOIBI —
aJKaHBI,
LIMKJIOAJIKAHBI

Henpenenbusie
YII€BOJOPOIBI:
QJIKEHBI, AJIKA/IUCHBI,
AJIIKUHBI

14

CdopMHpOBaHHOCTH YMEHHIA:
BBISIBJISITh XapaKTepHBIC IPH3HAKU
MOHITHH,  yCTAaHABIMBATH  HMX
B3aMIMOCBS3b, WCIIONTE30BaTh
COOTBETCTBYIOIIUE TOHSATHUS MPHU
ONMCAaHWU COCTaBa, CTPOCHHS U
CBOMCTB OpraHUYECKUX
COEMHEHUI

CdopmMupoBaHHOCTh YMEHUM:
BBISIBIIATH XapaKTEPHBIE NPU3HAKU
MOHSTUH, YCTAaHABIIUBATh UX
B3aMMOCBS3b, HCIIOJI30BATh
COOTBETCTBYIOILLIKE MTOHATHUS OpU
OTHMCAaHUH COCTaBa, CTPOCHUS U
CBOMCTB OpraHU4ECKUX
COCJIMHEHHH COPMHUPOBAHHOCTh
YMEHUH: yCTaHABIUBATh
NPUHAIJIEKHOCTh U3yYEHHBIX
OpPTaHUYECKUX BEIIECTB IO UX
COCTaBy U CTPOCHHUIO K
OTpeAeNIEHHOMY KIIACCY/TPYTIIe
COCIUHEHHIH, 1aBaTh UM
Ha3BaHMS 110 CHCTEMATHYECKOM
nomenkiaarype (IUPAC)

U MIPUBOJIUTH TPUBUAIBHBIC
Ha3BaHMS IS OTIASIbHBIX
MPEJICTABUTENIEN OPraHUYECKUX
BEIIECTB (ITHIICH, alleTHIICH,
TOJIYOJI, TITUTIEPHH,
STHJICHTJIUKOJIb, (heHOJI,
(hopManberus, aneTanbIeru/,
aIleTOH, MypaBbUHAS KUCIIOTA,

TepMHUHOTOTUYECKUA
JIUKTAHT,

YCTHBII OIIPOC,
TECTUPOBaHUE

TepMmuHOIOTUUECKUIA
JIUKTAHT,

YCTHBIN 01Ipoc,
TECTUPOBaHUE




2.3

ApomaTtnueckue
YTIIEBOIOPOIBI
(apensr)

YKCYCHAsl KHCJIOTA, CTeapUHOBas,
OJICHOBAsI, TATbMUTHHOBAS
KHCIIOTHI, TJINIUH, aJJaHHH,
MaibTO3a, PPyKTO3a, AaHUIIVH,
JVBHHWIL, U30IPEH, XJIOPOIIPEH,
CTHPOII ¥ IPYTHE)
c(hOpMHUPOBAaHHOCTH YMEHUH:
BBISIBIISITH XapaKTepHbIC MPU3HAKA
MIOHSITUM, YCTAaHABIIUBAThH UX
B3aMMOCBSI3b, UCIIOJIL30BATh
COOTBCTCTBYIOIINEC NOHATHA IPU
OIMCAHWH COCTaBA, CTPOCHUS H
CBOMCTB OpraHU4eCKUX
COCJMHEHHH CPOPMHUPOBAHHOCTh
YMEHUI1: yCTaHABIUBATh
NPpUHAAJIC)KHOCTDb U3YUCHHBIX
OpPraHMYCCKUX BCHICCTB IO UX
COCTaBY M CTPOCHUIO K
oTpeIeIEHHOMY KJ1accy/TpyIime
COCJIMHEHHIA, 1aBaTh UM
HA3BaHUsI [0 CUCTEMATHICCKOM
nomenkiaarype (IUPAC)

Y TIPUBOJIUTH TPHBHUAJIHHBIC
Ha3BaHUA IJ1A OTACIIbHBIX
MPECTABUTEINCH OPraHUUECKUX
BEIIECTB (3THJICH, allCTHIICH,
TOJYOJ1, TJINIIEPHUH,
STHUIICHTJIUKOIIb, ()E€HO,
(dhopMasibIeru, aneTanbIeru,
al€TOH, MypaBbHHAasA KUCJIOTA,
YKCYCHasi KHCJIOTa, CTeapUHOBas,
OJICMHOBAs, ITaJIbMUTHHOBAsA

TepMHUHOTOTUYECKUA
JIUKTAHT,

YCTHBII OIIPOC,
TECTUPOBAHUE




KHCIIOTBI, TJINIMH, aJTaHKH,
MaibTO3a, PPyKTO3a, AaHUIIVH,
JUBUHUII, U30TIPCH, XJIOPOTIPEH,
CTHPOII ¥ IPYTHE)

2.4

[Ipuponnsie
HUCTOYHUKHU
YTJIEBOIOPOOB U UX
nepepadoTka

COOJTIOIATh TIPaBHIIA
9KOJIOTHYECKH 11e1eco00pa3HOTOo
[IOBEJCHHUS B OBITY U TPYAOBOH
JEATENBHOCTH B IEIX
COXPAHEHUs CBOETO 3/I0POBbS,
OKpY>Karolel MPUPOAHOU CPEIbI
1 JOCTHXKEHUS €€ yCTONYUBOTO
Pa3BUTHUS;0CO3HABATH OMACHOCTh
TOKCHYECKOTO ACHCTBUS Ha
JKHUBBIC OPraHU3MBbI
OnpeacIEHHBIX

OpraHnvYCCKUX BCHICCTB, IOHUMAasA
cMmbica nokazatens [1/IK
aHaAJIN3HPOBATH
1es1eco00pa3HOCTh TPUMEHEHHS
OpPraHUYECKHUX BEIIECTB B
MIPOMBIIIIJICHHOCTH U B OBITY C
TOYKHU 3pCHHA COOTHOLICHUA
PHUCK-TIONB3a

YcTHBIN ompoc,
TECTUPOBAHHUE,
pemienne
MPAKTHIECKUX
3a1a4

2.5

raJ'IOFCHHpOI/BBOI[HBI
€ yIrii€Boaopoa0B

ChopMUPOBaHHOCTh YMEHUS
NOATBEPKAATh HA KOHKPETHBIX
MpUMepPax XapakTep 3aBUCUMOCTH
PEaKIMOHHOM CITOCOOHOCTH
OpPraHuYCCKUuX COCZ[I/IHCHI/Iﬁ oT
KPaTHOCTH ¥ THITA KOBaJCHTHON
cBsi3u (G- U M-CBSA3M), B3aUMHOT'O
BJIMAHUA aTOMOB U I'PYIIIT aTOMOB
B MOJICKYJax;

Pemenne
MPAKTHYECKUX U
pacyeTHBIX 3a/1a4,
pelIeHne ypaBHEHUH
XUMUYECKUX PEAKIIU,
TECTUPOBAHUE,
YCTHBIH onpoc
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c(hOpMHUPOBAaHHOCTH YMEHUS
XapaKTeprU30BaTh HCTOUYHUKH
YTII€BOJIOPOTHOTO CHIPBS (HEPTD,
MIPUPOIHBIN Ta3, YTOJb), CIIOCOOBI
€ro NepepadoTKH U MPAKTUIECKOS
MPUMEHEHHUE MPOYKTOB
epepadoTKu;
c(hOpMHUPOBAHHOCTH BJIaJICHUS
CHUCTEMOU 3HAHUHU O €CTECTBEHHO-
Hay4YHBIX METOJIaX MO3HAHUS —
HaO0JIIOJICHUH, U3MEPCHHH,
MOJICIUPOBAHHH, SKCTICPUMEHTE
(peanpHOM U MBICJICHHOM) U
YMEHUS IPUMEHSTH 3TH 3HAHHS,
c(hOpMHUPOBAHHOCTh YMEHUS
MIPUMEHSATH OCHOBHBIC OIICPAIIUN
MBICIUTENEHON IeATETEHOCTH —
aHaJIU3 U CUHTE3, CPABHCHUE,
000011IEHHE, CUCTEMATH3ALIHIO,
BBISIBIICHHE TIPUYHUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUIst
M3yUYeHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKLUil

Pa3znen 3. Kuciioponconep:kaiue opranHudecKue coeJuHEHHsI

3.1 Crnuptsl. denon 11

c¢(hOpMHUPOBAHHOCTh YMEHUS
OTIPEIEIIATh BUJl XUMHUYCCKOM CBS3H
B OPraHUYECKUX COCTUHCHHUAX
(KOBaJIeHTHaSI 1 NOHHasA CBA3b, O- U
T-CBsA3b, BOJIOPOJIHAS CBSI3b);
c¢(hOpMHUPOBAHHOCTh YMEHUS

Pewenne
HIPAaKTUYECKUX U
pacyeTHBIX 3ajad4,
peuieHue ypaBHEHUN
XUMHUYECKUX peaKIui,
TECTHUPOBAHMUE,




MPUMEHSTH MOJIOKEHUS TEOPUHU
CTPOCHUS OPTaHUYECKUX BEILIECTB
A.M. BytnepoBa mjist 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT
HX COCTaBa U CTPOECHMS;
c(hOpMHUPOBAHHOCTH YMEHUIT
XapaKTEpU30BaTh COCTAB,
CTpocHUe, GU3NICCKUE U
XUMUYECKUE CBOMCTBA TUIIMYHBIX
NpEACTABUTENIECH Pa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIIECTB:
AJKaJUECHOB, aJIKUHOB,
apoMaTHUYECKUX YTIIEBOIOPO/IOB,
CIIUPTOB, aJIbACTUIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, IPOCTHIX U
CIIOKHBIX 3(UPOB, )KUPOB,
HUTPOCOCIUHEHUN U AMUHOB,
AMHHOKHCIIOT, OEJIKOB, YTIIEBOJIOB
(MOHO-, T1- ¥ TTONTUCaXapHIOB),
WUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MKy HUMHU YPaBHEHUSIMHU
COOTBETCTBYIOLIUX XUMHYECKHUX
peaKuuii ¢ UCOJIb30BAHUEM

CTPYKTYPHBIX (OpMYIT

YCTHBIHA onpoc

3.2

KapOonunbHbie
COCIMHEHUS:
aITBICTUIBI U
KETOHBI.
Kap6oHoBsie
KUCIOTHL. CIIOKHBIE
s¢upsl. XKupsl
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OTIPEAETISATh BUJI XUMUYECKON CBS3U
B OPraHUYECKUX COCTUHEHUAX
(xoBaJIeHTHAs U HOHHAS CBSI3b, O- U
T-CBSI3b, BOJIOPOTHAS CBSI3b);
c¢(hOpPMHUPOBAHHOCTh YMEHUS
MIPUMEHSTD TOJIOKEHUS TEOPUU
CTPOCHHSI OPTAaHMYECKUX BEIIECTB
A.M. Bytneposa 11 00bsICHEHUS

Pemenue
MPaKTUYECKUX U
pacyeTHBIX 3aja4,
pereHue
YpaBHEHUH
XUMUYECKUX
peakuuii,
TECTUPOBAHHUE,




3aBUCHUMOCTH CBOWCTB BEIIECTB OT
HX COCTaBa U CTPOCHMUSI;
c(OpMHPOBAHHOCTH YMEHHHA
XapaKTepU30BaTh COCTAB,
CTpoeHue, GU3NICCKUE U
XMMUYECKHE CBOIICTBA TUITMYHBIX
IIpEeICTaBUTENCH PA3TUIHBIX
KJIACCOB OPTraHUYECKHUX BEIIECTB:
QJIKaJECHOB, AJIKKHOB,
apOMAaTHUYECKUX YTIIEBOJIOPOAOB,
CTIIHPTOB, aJbJIETUAOB, KETOHOB,
KapOOHOBBIX KHCIIOT, IPOCTHIX U
CIIOKHBIX 3(UPOB, )KUPOB,
HUTPOCOCIUHEHUN U AMUHOB,
AMHHOKHCIIOT, OEJIKOB, YTIIEBOJIOB
(MOHO-, T~ ¥ TTOJIUCAXaPHJIOB),
WUTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXIy HUMH ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
peaxkuuii C HCHOIb30BaHUEM

CTPYKTYPHBIX (hOpMYIT

YCTHBIHA onpoc

3.3

VYrieBoabl

CdhopmMupoBaHHOCTH YMEHUI
XapaKTepH30BaTh COCTAB,
cTpoeHue, GU3NIECKUE U
XUMUYECKHE CBOICTBA THUITMYHBIX
NpEACTABUTENIECH Pa3IUYHbIX
KJIACCOB OPTaHUYECKUX

BEIIECTB: aJIKaJNEeHOB, AIKNHOB,
AMHHOKHCIIOT, OEITKOB, YTIIEBOJIOB
(MOHO-, M- ¥ OJIMCAXAPHUIOB),
WJUTIOCTPUPOBATH TEHETHIECKYIO
CBSI3b MEX1Yy HUMH ypaBHEHUSIMU

Pemenue
MPAKTUYCCKUX U
paCUYCTHBIX 3aaa4,
peuieHue
YpaBHEHUH
XUMUYECKUX
peaxuuid,
TECTHPOBAHHUE,
YCTHBIN OIIpoc




Hroro o pasaceiny

41

COOTBETCTBYIOIIIX XUMHUYIECKIX
peaKIuii ¢ UCTIOIb30BAHUEM
CTPYKTYPHBIX OPMYJ ypaBHEHUH
XHMHMYECKHX PEeaKIui,
TECTHUPOBaHUE,

YCTHBIHA OIIPOC

Wroro mo paznemy 41

Paznen 4. Azotrcoaepxa

Pa3nen 4. AzoTconepxaime

41

AMUHEL
AMUHOKHUCIIOTHL.
benxn

OpraHn4eCKue COCANHCHUA

12 1

c(hOpMHUPOBAHHOCTh YMEHUS
OTIPENeJIATh BUJ XUMHYECKOI
CBs3U B OPraHUYCCKUX
COCTMHECHMSIX (KOBaJICHTHAS U
HOHHAs CBA3b, G- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);
c(hOpMHPOBaHHOCTH

YMEHUI XapakTepr30BaTh COCTAaB,
cTpoeHue, GU3NUECKUE U
XUMUYECKHE CBOICTBA TUITMYHBIX
IIPEACTABUTEINICH Pa3IUUHbIX
KJIACCOB OPTraHWYECKHX BEIIECTB:
aMHMHOB, aMHUHOKHCIIOT, OEJIKOB,
yTIeBO0B (MOHO-, AW~ U
MOJICAaXapyuIOB), JUIIOCTPUPOBATH
TCHETUYCCKYIO CBA3b MCXKIY
HUMH ypaBHEHUSIMH
COOTBETCTBYIOIINX XUMUYECKUX
peaKuuii ¢ UCOJIb30BAHUEM

CTPYKTYPHBIX (hOpMyIT

Pewenne
MIPAKTUYECKUX H
paCUYCTHBIX 3aaa4,
perieHne
YpaBHEHUI
XUMHNUYECCKHUX
peaKkLuii,
TECTUPOBAHHE,
YCTHBIH o1npoc




Hroro no pazneny

Pa3znea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S

12

51 BricokoMounekyIsipH

bIC COCANMHCHUA

Hroro no pasaeny

CdopMupoBaHHOCTh YMEHHS
MOJTBEPKIATh HA KOHKPETHBIX
pUMepax XapakTep 3aBUCHMOCTH
pEaKITMOHHOH CTIOCOOHOCTH
OpraHUYeCKHX COCAMHECHUIT OT
KpPaTHOCTH ¥ THITa KOBaJICHTHOMN
cBsi3u (G- U M-CBSA3HM), B3AUMHOT'O
BJIMAAHHA aTOMOB U I'PYIIII aTOMOB
B MOJICKYJIax;
c(hOpMHUPOBAHHOCTh YMEHUS
XapaKTepHU30BaTh HCTOUYHHKH
YTIEBOIOPOTHOTO CHIPBS (HE(TH,
MIPUPOAHBIN Ta3, YrOJb), CIOCOOBI
€ro nepepaboTKU U MPAKTUUECKOE
IIPUMEHEHUE NIPOAYKTOB
nepepadoTKH;
c(hOpPMHUPOBAHHOCTD BIIaJICHUS
CHCTEMOH 3HaHWH O eCTECTBEHHO-
HAYYHBIX METOJIaX TO3HAHUS —
HaO0JIIO/ICHUH, U3MEPCHHH,
MO/ICTTUPOBAHUH, IKCIICPHMEHTE
(peanbHOM M MBICIIEHHOM)

1 YMCHHA NPUMEHATDH 3THU 3HAHUA

Pewenne
MIPaKTHYECKUX U
pacyeTHBIX 3a/1a4,
pemeHne
YpaBHEHHI
XUMHYECKHAX
peaKkLuii,
TECTUPOBAHUE,
YCTHBIH onpoc

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

102




11 KIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE CHuCOK HTOT0BBIX Cnoco0 oueHku
HanmenoBanme
Ne (undposbie) IJIAHUPYEMBbIX Pe3yJbTATOB C HUTOTOBbIX
pa3aesioB M TeM Kontpoabnbie  IIpakTnueckue
n/n Bcero o0pa3oBareib YKa3aHHEM 3TAIO0B HX IVIAHMPYeMbIX
NPOrpamMMbI padoThI padoThbI
HbIE pecypchl (¢popmupoBanus pe3ybTaToB
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUM
Bnaners CUCTEMOUN Y CTHBIN OITpOC,
XMMHUYECKMX 3HAHMH, KOTOpas TECTHUPOBAHHE,
BKJIFOYAET OCHOBOIIOJIATAIOIINE = TeMaTHUCCKHIl
IIOHATHUA — XUMHUYECKUHU KOHTpPOIJIb,
U30TOIBI, DNIEKTPOHHAA | paGoTpl, Pemenne
. obomouka aroma, S-, p-, d- NPAKTHHECKUX I
TPOECHHE aTOMa.
o |y 5 aTOMHbIE OpOUTANIM, OCHOBHOE U PACHETHBIX 327124,
€pUOINYECKUM 5
P BO30YKIEHHOE i —
3aKOH U aToMa, THOpUAM3AIMS ATOMHBIX .
II 6 . YpaBHEHUU
epuoauyecKas opOuTazneil, HWOH, MOJIEKyJa
1.1 P 9 p ’ ’ Y X uMudeckux
cucremMa BAJICHTHOCTb, .
peakiuii.
XUMHUYECKUX 3JIEKTPOOTPHUIIATETHHOCTD,

anemenTtoB J[. U.
Menneneena

CTEIIEHb OKHCJICHHUS,
nepuoguueckui  3akon .M.
MeneneeBa, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HaHMS,
JeXKallke B OCHOBE ITOHUMAaHUs
MPUYUHHOCTH U CHUCTEMHOCTH
XUMHYECKHUX SIBICHUI;; YMEHHS

pacKkpbIBaTh CMBICTT




1.2

Crtpoenue BeniecTsa.
Mmuoroob6pasue
BEIIIECTB

11

nepuoanudeckoro 3akona /[[. WM.
Meunneneena u
JI€MOHCTPHPOBATH ero
CUCTEMATU3HUPYIOILYIO,
OOBSICHUTEIBHYIO u
MIPOrHOCTUYECKYIO (PYHKLINY;
YMETh XapaKTepu30BaTh
JJIEKTPOHHOE CTPOECHHUE aTOMOB
u HOHOB XUMHYECKHUX
3JIEMEHTOB NEPBOr0O—4YETBEPTOIO
NIEepUOJI0B [lepuonnueckoit
cucrembl J[.M. Menneneena,
HCIOJIB3YS HOHSTUSA
«9HEepreTuvecKue YPOBHM»,
«QHEPreTUYecKre IMOAYPOBHUY,
«S-, p-, d-aTomMHBIE OpOUTAIMY,
«OCHOBHOE€ M BO30YXJIEHHOE

JHEPreTUYECKUe COCTOSIHUS
aToMay; O0OBSCHSITH
3aKOHOMEPHOCTH H3MCHCHHS
CBOMWCTB XHUMHYECCKHUX
9JIEMEHTOB U UX COCOUHEHMH I10
IepuoIam Hu rpynmnam
ITepuonnueckont cucremsr /1. U.
Menneneesna, BaJICHTHLIE
BO3MOXKHOCTH aTOMOB

3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

Bnagets cuctemMoil XMMHUYECKUX
3HaHUH, KOTOpas  BKIIIOYAET
OCHOBOIIOJIAraloIue  MOHSATHS

YcrHbII o1poc,
TECTUPOBAHUE,
TeMaTUYECKUHI




BaJICHTHOCTb,
3IIEKTPOOTPULIATEIBHOCTD,

CTCIICHb OKHCIICHUS,
XAMHYECKast CBSI3b
(xoBaneHTHAs, HOHHAas,

MeTaJuIM4ecKasi, BOJOPOJHAs),
KpHUCTAJUIMYECKas peméTka,
3aKOH TIOCTOSHCTBA  COCTaBa
BEILIECTB), COBPEMCHHBIC
MPEICTaBICHUSI O  CTPOCHHUU
BEIllECTBA HA aTOMHOM, HOHHO-
MOJIEKYJISIPHOM u
Ha/IMOJIEKYJIIPHOM YPOBHSIX;
pacTBOpax M JUCIEPCHBIX

CUCTEMaX;

YMETh: BBISABJIST
XapakTepHbIE MIPU3HAKU
MOHATUH, YCTAHABIMBATH HX
B3aMMOCBS3b, HCIIOJIb30BaTh

COOTBCTCTBYIOIIHEC IMMOHATHA IIPU

OIIMCaHHUH HEOPTaHUYCCKUX
BC€IICCTB U UX npeBpameHI/Iﬁ;
YMCTb HCIIOJIB30BaTh

XUMHUYCCKYI0 CHUMBOJIMKY JJId
cocTaBJIeHUs (OpMYJT BELIECTB U

ypaBHEHUI XUMUYECKUX
peaKIuid, CHCTEMaTHYECKYIO
Homenknarypy  (IUPAC) wu
TPUBHABHEIC Ha3BaHUS

OTACIBHBIX BCIICCTB,

KOHTPOJIb,
MIPaKTUYECKHE
paboTHI,
Pemenue
MPAKTUYECKUX U
pacyeTHBIX 3aj1ay,
perieHue
YpaBHEHUU
XUMHYECKHX
peaKkuui.
KonTposbhas
pabora




YMETh OIPEIEIATh
BaJICHTHOCTh u CTCIICHb
OKHCJICHUS XUMHYECKHUX
3JIEMEHTOB B COCIAUHEHUSX, BUJL
XUMUYECKON CBSI3U
(xoBaJyeHTHaH, HOHHas,
MeTaJuInYecKas, BOJOPOJHAs),
TUIl KPUCTAJUIMYECKOU pEelIETKU
KOHKPETHOT'O BEILIECTBA;

YMETh OOBSICHATH
3aBUCHUMOCTb CBOWCTB BEIIECTB
OT BHUJA XHUMUYECKOW CBS3M H
THUIIA KPUCTAJUIMYECKOU
peIETKH, O0OMEHHBIH U
JIOHOPHO-aKLENTOPHBIN
MEXaHU3MBI oOpa3oBaHUs
KOBaJICHTHOM CBS3H;

KJ1accu(uIupoBaTh:
HEOPraHUYECKHUE BEILEeCTBA 110
HX COCTaBY.

1.3

XuUMHUYECKHUE
peakuuu

19

Bnanets CUCTEMOM
XUMUYECKUX 3HaAHWH, KOTOpas
BKJIFOYAEeT OCHOBOIIOJAraroIye
MOHATUA XUMHUYECKas peakuus,

pactBop, 3JIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI,
3IEKTPOJIUTUYECKAS
Jcconranys, CTEIECHb
JIMCCOLMAIIH, BOJIOPOJIHBIN

IIO0Ka3aTelib, OKUCJIIMTCIIb,

YcrHbII o1poc,
TECTUPOBAHUE,
TEMAaTHYECKUI
KOHTPOJIb,
MIPaKTUYECKHE
pabotsl, Pemenue
IIPAKTUYECKUX U
pacueTHBIX 3a7ad,
pelieHne




BOCCTaHOBUTEb, TEIIOBOM
3 PeKT XUMHYECKOW peakiuH,
CKOPOCTh XUMHUYECKOU PEaKIIHH,
XUMHYECKOE paBHOBECHE;
TEOpUUM U  3aKOHbI  (Teopus
ANEKTPOIUTUYECKOM

JUCCOLMAINH, 3aKOH
COXPAHEHHSI MacChl BEIICCTB,
3aKOH COXpaHCHHUS u
MpPEeBpALICHUS]  DHEPTUU  IIPH
XUMHYECKHX peaxkusx,
MPEJICTABICHUS O MEXaHU3Max

XUMHUYECKUX peakuui,
TEPMOJIUHAMUYECKUX Hu
KHHETHYECKHX

3aKOHOMEPHOCTSIX uX

IIpOTCKAaHUA, 0 XHUMHUYCCKOM
PaBHOBCCHUH, O6H_[I/IX HAay4YHBIX

MIPUHIMIAX XUMUYECKOTO
MIPOU3BOJICTBA; YMETh BBISABIATH
XapakTepHbIE IIPU3HAKU
MOHATUN, YCTaHaBIUBAaTh MX
B3aUMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOIINE IOHATHS MPU
ONMCaHUHU HEOPraHUYECKHUX

BEIIECTB U UX IPEBPALLECHUN;
YMETh UCIIOJIb30BATh
XUMHUYCCKYI0 CHUMBOJIMKY JJId
COCTaBJICHUS YpaBHEHUH
XUMUYECKUX PEAKLIUH,
KJ1acCU(UIIUPOBATh:

YpaBHEHUU
XUMHAYECKHAX
peaKkuid.




XUMHUYECKHE peakuuu 1o
pa3IUYHBIM TMpU3HAKAM (YHCITy
u COCTaBy  pearupyroumx
BEIIECTB, TEIUIOBOMY 3(QeKTy
peaKUHUK, U3MEHECHHUIO CTENEHEU

OKUCJICHUS 3JIEMEHTOB,
o0paTuMocTH, Y4acCTHUIO
KaTajm3aTopa u JIpyrue);
CaMOCTOSATEIIEHO BbIOMpAThH
OCHOBaHUSI M KpUTEpPUH IS
KiaccupuKaluu M3y4aeMbIX
BCIIICCTB )51 XUMHUYCCKUX
pEaKLHii;
KJ1acCU(UIIUPOBATE:

XMMHYECKHE  peakuud [0
pa3UYHBIM TpPU3HAKAM (YHCITY
M COCTaBy  pearupyrommx
BEILIECTB, TEIUIOBOMY 3(ddekxry
peaKIy, U3MEHEHHUIO CTeNeHen

OKHCIICHUS AJIEMEHTOB,
0o0paTuMoCTH, Y4acTHIO
Karanuzaropa U JIpyrue);
CaMOCTOSITENTLHO BBIOMpPATh
OCHOBAHUS W KPHUTECPHH IS
KJIacCU(pUKaLUU M3y4aeMbIX
BEIIIECTB u XUMHYECKUX
peakuuii;

YMETh PacKpbIBaTh CYIIHOCTH:
OKHCIIUTENBHO-

BOCCTAHOBUTEJIBHBIX  PEaKLUU
IIOCPEACTBOM COCTaBJICHUSA




JNIEKTPOHHOTO  OallaHca 3TUX
peaKkuuii; peakuuii  HMOHHOTO
oOMeHa MyTéM COCTaBJICHHS HUX
MOJTHBIX u COKpamIE¢HHBIX
HOHHBIX YPaBHCHUH; pPEaKkLUH
TUAPOIIN3A; peakuui
KOMILIEKCOOOPa30BaHUs (Ha
MpuMepe THIPOKCOKOMILJIEKCOB
[IMHKA U AJTFIOMUHMSA);

YMETb OOBSCHATH
3aKOHOMEPHOCTH  MPOTEKAHHS
XUMUYECKHUX PEAKIUN C y4ETOM

nx SHEPreTUYECKUX
XapaKTePUCTHK, XapakTep
H3MEHCHUS CKOpPOCTH
XUMHYECKOU peakuuu B

3aBUCUMOCTH  OT  PAa3JIMYHBIX
(I)aKTOpOB, a TaK¥XE XapaKTep

CMeEIIeHU XUMHUYECKOTO
paBHOBECHS  TOJ  BIHMSHUEM
BHENTHUX BO3€HCTBUI

(mpunnun Jle [atensbe).

Hroro no pazneny
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Pa3nen 2. Heoprannueckasi XuMust

2.1

Hewmerasisl

31

YmeTh HCIIOIB30BATh
(hakTOIOTHUECKUE CBEIECHUS O
CBOMCTBAax, COCTaBe, MOIYYEHUN
n 0e30macHOM HCIOJIb30BaHUU
BAKHEHIINX  HEOPraHMYECKUX
BELIECTB B ObITY "

YcerHbII o1poc,
TECTUPOBaHUE,
TeMaTUYECKUI
KOHTPOJIb,
IIPaKTUYECKHE
paboThI,




2.2

Meramibsl

23

MIPAaKTUYECKOW  JEATEIbHOCTH

YEJI0BEKa,

YmMmerb BBISIBIIAATD
XapaKTepHbIE MIPU3HAKU
MOHATUM, YCTaHABIMBAaTh UX
B3alMOCBS3b, UCII0JIb30BaTh
COOTBETCTBYIOIINE MOHATHS MPU
ONMCaHUU HEOPraHUYECKUX
BEIIECTB W WX IPEBPALLCHUN
YMmers XapakTepu3oBaTh
(omHCHIBATH) obmue
XUMHUYECKHUE CBOMCTBA BELIECTB
Pa3IMYHbIX KJIaCCOB,

MIOATBEPKATh CYLIECTBOBAaHUE
TEHETUYECKOM  CBSI3U  MEXKIY
HEOPraHWYECKUMH BELIECTBAMHU
c IIOMOIIBIO yYpaBHEHUH
COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKLHnii;

YMeTh HCII0JIL30BaTh
(akTonornuecKue CBEICHHUS O
CBOMCTBAax, COCTaBe, MOIYYEHUHU
1 0€30IIacHOM HCIIOIL30BaHUU
BAKHEUIIUX  HEOPraHWYECKUX
BEIIECTB B OBITY u
MPaKTHYECKOU NeATEIILHOCTH
JeJIOBEKA,

YMeTh BBISIBJISITD
XapakTepHbIE MPU3HAKU

Pemenue
MPAKTUYECKUX U
pacyeTHbIX 3aj1a4,
pelieHue
ypaBHEHUU
XUMHUYECKUX
peaKkuui.




HOHSITPIfI, YCTaHAaBJIMBATb ux

B3aUMOCBS3b, UCIIOJIb30BAaTh
COOTBETCTBYIOIINE MOHATHS MPU
ONMCaHUU HEOPraHUYECKUX
BEIIECTB U MX IIPEBPAILCHUI.
YmMmerb XapaKkTepU30BaATh
(omHCHIBATH) obmue
XMMHYECKHE CBOWMCTBA BEILECTB
Ppa3IMYHBIX KJIaCCOB,

MOATBEPKAATh CYLECTBOBAHUE
TEHETUYECKOM  CBSI3U  MEXKIY
HEOPraHWYECKHMH BELIECTBAMU
c IIOMOIIBIO yYpaBHEHUH
COOTBETCTBYIOIIUX XWMHUYECKUX
peakuuii

Hroro no pazaeny 54

Pa3zpen 3. Xumus u :Ku3Hb
Bmagers cucTemoil 3HaHWM O | YCTHBIM OITpocC,
METOJaX HAay4yHOIO IIO3HAHHMA TECTUPOBAHUE,
SBJICHUN TIPUPOJIbI —  TeMaTHYECKUU
HaOJII0IeHNE, M3MEPCHUE, KOHTpPOIb,
MOJICINPOBAHNE,  OKCIICPHMEHT | pakTHYeCKHe

MeTo1bI IO3HAHUS B (peanbHBIE U MBICICHHBIN), pabotsl, Perenne
3.1 XAMHUA. XUMHSA A 9 WCIIONIb3YEMBIX B €CTECTBEHHBIX

KU3Hb

HayKaX, YMECHHs IIPUMEHATh JTH
3HAHUA pu
JKCIIEPUMEHTAIbHOM

UCCIIEI0OBAHUM BEIIECTB M JUIA
00BSICHEHUS XUMHYECKHUX
ABJICHUH, MMEIOIIUX MECTO B

IIPAaKTHUYECKUX U
pacyeTHBIX 3a/1a4,
penieHue
YPaBHEHUHU
XUMUYECKUX
peaKkuui.




IIpUpOZE, IIPaKTUYECKON
NEATCIIBHOCTH 4YEJIOBEKa U B
IIOBCEIHEBHOM JKU3HU;

YMETh BBIABIIATH B3aUMOCBS3b
XUMHYECKUX 3HaHUHN c
MOHATUSMH U IIPEICTaBICHUSAMU
JPYTHX  €CTECTBEHHO-HAY4YHBIX

MIPEIMETOB ISt Oonee
OCO3HaHHOTO HOHHMaHHS
MaTepHaIbHOrO SANHCTBA MHPA;

yMETh IPOBOJUTH

pacd€Tel: C HCHOJB30BAHUEM
MOHSTUI «maccoBast JIOTIA
BEIIECTBA B  pacTBope» U
«MOJIsIpHas KOHLICHTpaLUs»;
Macchl BellecTBa WU 00bEMaA
ra3a 1o U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY
OJIHOTO U3 YYaCTBYIOIIMX B
peakuuy BEIIECTB; TEIUIOBOIO
addexra peaknuu; 3HAYCHUS
BOJIOPOJHOTO MOoKa3aTels
pacTBOpPOB KUCJIOT U LIENIOUEH C
HU3BECTHOM CTETIEHBIO
aucconuanuu; maccel (00bEMma,
KOJIMYECTBA BEIIECTBA)
MPOJYKTa pPEaKIUU, €CIU OIHO
W3 HMCXOJHBIX BEIIECTB JaHO B
BUJIE pacTBOpa C OMpEeeTEHHON
MacCOBOM J10JIEW PaCTBOPEHHOIO
BEIECTBA WJIM J1aHO B W30OBITKE




(uMeeT mpuMecH); 10JIM BbIXOAA
MPOJYKTa peakluH; OO0BEMHBIX
OTHOIIICHUH T'a30B;
CaMOCTOSITENTLHO

IUTAHUPOBaTh M TPOBOAMTH
XUMHYECKUM HKCIIEPUMEHT
(mpoBeseHUE peaKIUil HOHHOTO
oOMeHa, MOATBEPKICHUE
KayeCTBEHHOTO cocraBa
HEOPraHUYECKUX BEIIECTB,
ompezieNiecHue Ccpebl PacTBOPOB
BEIIIECTB c MTOMOIIIBIO
WHIUKATOPOB, U3y4CHHE
BJIMSIHUSL Pa3NUYHBIX (HaKTOPOB
Ha  CKOPOCTb  XHMMHUYECKOU
peakmuu, pereHue
HKCIEPUMEHTAIBHBIX 3a7ad T10
TeMaMm «MeTtannbi» u
«Hemerannel») ¢ colmoaeHneM
MpaBuJI 0e30MacHOro
oOparieHusi C BEIIECTBAMH U
1a00paTOpHBIM 000PYIOBaHHUEM,
(dbopMynHMpoBaTh 1eNb
WCCIICIOBAHMSI, TPEICTABIATh B
paznuuHoOil (popme pe3yrabTaThI
9KCHEPUMEHTa, aHAJIU3UPOBATh
U OLIEHUBATh UX JOCTOBEPHOCTb;
coOJro1aTh npaBuia
MOJTE30BAHHS XUMAYECKOM
nocynoii u  1abopaTopHBIM
o0opynoBaHueM, oOpalieHus ¢




BeIIecTBaM B COOTBCTCTBUU C
MHCTPYKIUSMH IO BBITIOJHEHHIO
71ab0paTOPHBIX XHUMHUYECKHX
OIIBITOB, 9KOJIOTUYCCKHN
11e71ecoo0pa3Horo MOBEJACHHS B
OBITY U TPYIOBO# JEATCILHOCTH
B IEIIX COXPAHEHUS CBOETrO

3710pOBb4, OKpY>Karolen
IIPUPOIHOMN cpeabl u
JOCTH)KEHHSI €€ yCTOWYMBOIO
pa3BuTH, 0CO3HaBaTh
OIACHOCTb TOKCHUYECKOI0

I[CﬁCTBI/I)I Ha KUBBIC OpPTaHHU3MbI
onpeeIEHHBIX HEOPraHUYECKUX
BELIECTB,  IIOHHWMAasl  CMBICI
noka3zaress [TIK;

Hroro no pazneny 9
YMETB BBISIBIISITh B3aUMOCBA3b YcTHbIi onpoc,
XUMHYECKHUX 3HAHUH C TECTUPOBAHUE
TIOHSATUSAMH | MPEJCTaBICHUSIMU

HtoroBoe 0GoGImenne 34 JPYTUX €CTECTBEHHO-HAYYHBIX
IpEeIMETOB JUIst Oosee
OCO3HAaHHOTO MOHUMAaHUS
MaTepUaIbHOTO €MHCTBA MUPA

OBIIEE KOJIMYECTBO

YACOBIIO 136

[NPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oO0pa3oBaTe/IbHbIE pecypchl
padoThI padoTshI
[Ipenmer u 3HaueHue
OPraHU4eCKON XUMHH,
MIPEJCTABICHUE O 1 bubmorexa LHOK
P https://m.eds00.ru/3686e6f5
MHOT000pPa3uu OPraHuYEeCKUX
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
neponaa (OCHOBHOE U
}137236p IléfIHOG COCTOSTHUS) 1 bubmorera [JOK
v ' https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BOBMOKHOCTH
aToma yriepoja
XuMuyeckas CBsi3b B
OPTaHUYECKUX COCTMHECHUSIX.
Mexanu3mbl 00pa3oBaHUs 1 bubmorexa HOK
. P https://m.edsoo0.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspsbiBa CBsA3EH
Teopus crpoeHus
OpraHMYeCcKUX COeOUHEHUN A 1 bubmmorexa [TOK
P ' https://m.eds00.ru/9e595ch8
M. bytneposa
Buasl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. 1 bubnuoreka [IOK
OnekTpoHHbIe 3 ()EKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTaHUYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEeIUHEHUI

IIpencrasienue o
KJIacCU(UKALIUN U

bu6mmoreka [IOK

6 crctematiriceias https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIECTB

7 Knaccudukanus peakiuii B bubnnoreka [HOK
OpraHUYEeCKON XUMUHU https://m.edsoo.ru/ba5706aa

3 Cucrtemaru3zanusi 1 00001ICHUE bu6mmoreka [IOK
3HaHUU 10 TeME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHM PAI,
obmras popmyia,

9 HOMEHKJIaTypa U U30Mepus, bubnnorexa [JOK
3JIEKTPOHHOE U https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

10 DU3NYECKrue U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBA aJIKaHOB https://m.eds00.ru/3137711c
Haxosxnenue ajgkaHosB B

11 npupoe. CriocoOs! mosyueHus Bubmmorexa LIOK

https://m.edso00.ru/259b0a5b
Y IPUMEHEHHUE ATKaHOB
[{uknoankaHbl: 00IIast
dbopMyna, HOMEHKIIATypa

12 U30MepHUsL, 0COOEHHOCTH bubnuoreka [IOK
CTPOEHUS U XUMHUYECKHUX https://m.edso00.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MIPUMEHEHNE

13 Pemenne pacuéTHpix 3a1a4d Ha bubmmorexa LIOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

OIIpEIETICHUE MOJIEKYJIIPHON
(GopMyIbl OPraHMYECKOro
BELIECTBA [10 MACCOBBIM JI0JIAM
aTOMOB DJIEMEHTOB, BXOASAIINX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
obmas popmyna,
HOMEHKJIaTypa, JIEKTPOHHOE U

bubmuorexa [JOK

14
MIPOCTPAaHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHast U IHC-
TpaHC-U30MEPUS ATTKEHOB
®dusndecKkue 1 XUMHIECCKUE
15 cBoicTBa ajnkeHoB. [IpaBuiio bubmorexa LHOK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBA
16 CriocoOsblI MoTy9eHus 1 bubmmoreka [JOK
IIPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padbora Ne 1 o
17 teme "llonydyeHue sTuneHa u bubmmorexa [JOK
v . https://m.eds00.ru/0941eed8
W3y4YEHUE €r0 CBOMCTB
Pemenne pacuéTHbIX 3a1a4 Ha
18 ompeieJICHUuEe MOJICKYIISIPHOM bubnmnoreka [JOK
(bopMyITBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEII[ECTBA
ATKaaueHsl: CONpsHKEHHBIE,
W30JIMPOBAHHBIE,
bubmuorexa [JOK
19 KyMYJUPOBaHHBIE.

Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHHSA

https://m.edso0o0.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

XUMHYECKUE CBOUCTBA

bubmuoreka [JOK

20 CONPSIKEHHBIX TUCHOB https://m.edsoo.ru/e561253d

91 CriocoOsbI MoTy4eHus u bubnnoreka [HOK
MIPUMEHEHNE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKUH P,
obmas popMmya,

22 HOMeHK(JEaIT)y;]a, AIEKTPOHHOE U bubmorexa LHOK

https://m.edsoo.ru/68b6cc4c
IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (PU3MUYECKHE CBOCTBA

23 XUMHYECKUE CBONCTBA aJIKMHOB bubmmorexa [JOK

https://m.eds00.ru/23493a93

24 KauecTBeHHbIC peakiuu Ha bubnnoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl nostyyeHust u bubnnorexa [HOK
MIPUMEHEHNE aJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPaBHEHUIO XUMUYECKON bubmmorexa [OK

https://m.edsoo.ru/5db8e526
peakuu

97 Cucremaruzanus 1 000011eHNe
3HAHW IO TeMe
ApeHbI: TOMOJIOTUYECKUH P,
obmas popmyna,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnuoreka [IOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ OeH30J1a U TOIyoa,
ux (pusmyeckue cBONCTBa

29 XUMHYECKUE CBOMCTBA apEHOB: bubnmnorexa [JOK

pCaKknuu 3aMCIICHUS

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
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https://m.edsoo.ru/a44a1ae4

XUMHUYECKUE CBOMCTBA apEHOB:

30 €aKLUU IPUCOETUHEHUS bubmmorexa LIOK
peart P A ’ https://m.edsoo.ru/a44alae4
OKHCJICHHE TOMOJIOTOB OeH3071a

31 OCOo0EHHOCTH XUMHUYECKUX bubmuorexa [JOK
CBOMCTB CTHPOJIA https://m.edsoo.ru/d5018a54
Pemenne pacuéTHbIX 3a7a4 Ha
onpeaeeHue MOJIEKYJIIPHOU bubnnoreka [HOK

32
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BELIECTBA

33 CriocoObl nostyyeHust u bubnnorexa [JOK
MIPUMEHEHNE apEHOB https://m.edso00.ru/6f717d09
I'eneTnyeckas cBsI3b MEXKIY

34 Pa3IMYHBIMH KJIaccaMu
YIIEBOIOPOIOB
Pacuérel no ypaBHEeHUsIM
XAMHYECKHUX PEaKIUM.

35
Cucremarusanus 1 00001eHne
3HAHUMU 110 TeME

36 [Ipuponnsiii ra3. IlomyTHbie
He(TSAHBIE ra3bl

37 KaMeHHBII yronb U MpogyKThI bubnnorexa [JOK
ero nepepaboTKu https://m.eds00.ru/69b3398b
Hedtp 1 ciocobs! e€

38 nepepabotku. [Ipumenenue bubmmorexa [OK

pep P https://m.edsoo.ru/21f9de78

IPOAYKTOB NEpepadoTKU HEPTH
['eneTndeckas CBA3b MEXIY

39 Pa3TUYHBIMH KJTacCaMu

YTJIEBOAOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
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https://m.edsoo.ru/21f9de78

l'anorenonponsBoHbIE
YIJIEBOIOPOOB: ANEKTPOHHOE

bubmuorexa [JOK

40
CTPOECHUE; PEAKIIUH 3aMEILICHUS https://m.edsoo.ru/82b4d759
rajoresa
JleiicTBue 1Ie04uei Ha
TaJIOTCHITPOU3BOTHBIC.
41 BzaumoneiictBue
IUrajJoreHajJkaHoB C MArHUEM U
LIUHKOM
Cucremarusanusg U 00001IeHne
42 3HAHUM O pas3en bubmorexa [JOK
Y P | Y https://m.edsoo.ru/20e89f22
YTIeBo0pOABI
43 KonTtponpsHast pabora o Teme bubnuorexa [IOK
"VYrineBonopoasr" https://m.eds00.ru/95¢9e298
[IpenenbHBIC OTHOATOMHBIC
CIIUPTBI: TOMOJIOTHYECKHH PsIJI,
ob6111asg hbopMyiia, CTpOCHUE
44 MOJIEK ?1) Enge I/Iﬂp bubmmorexa [IOK
M pu, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJaccupukanus, Gpunyeckue
CBOMCTBA
XUMHYECKHE CBOUCTBA
45 IPENENbHBIX OJHOATOMHBIX bubmmorexa [IOK
pel a https://m.edsoo.ru/26ee34fe
CITUPTOB
CriocoObI nostyueHust u
46 IIPUMEHEHNE OTHOATOMHBIX bubnnorexa [IOK
P https://m.eds00.ru/484100000000000
CITUPTOB
47 [IpocTeie a¢upsr: bubnnorexa [JOK

HOMCHKIJIaTypa U U30MCpusl,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
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https://m.edsoo.ru/c2c788b2

0COOCHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOWUCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIIMUEPHUH, UX

bu6mmoreka [IOK

48
¢du3nvecKkrue 1 XUMHUYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoOslI nosy4eHus u

49 MPUMEHEHUE MHOTOATOMHBIX bubmmorexa [TOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHO: CTPOCHHUE MOJICKYJIBI,
50 (bu3UYEeCKHe CBOMCTBA bubmorexa HOK
' https://m.edso0.ru/2ce726f8
TokcuaHOCTH eHomna
bubmuorexa [JOK
51 X i
HMHHCCKHE CBOHCTBA (herona https://m.edso00.ru/037ca5f9

59 CriocoObl nostyyeHust u bubnnorexka [JOK
npuMeHeHue eHosna https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.

53 Pemenne skcnepuMeHTaIBHBIX bubnnorexa [JOK
3a1a4 o reme "CaupTsl U https://m.edsoo.ru/fdOced09
benonsr"

54 Cucremarusanus 1 00001eHne bu6mmoreka [JOK
3HaHUU 110 TEME https://m.eds00.ru/1810ch9b
AnbAeTuabl U KETOHBI:

AIIEKTPOHHOE CTPOCHHE
55 KapOOHUJIBHOM TPYIIIIbI; bubnuorexa [IOK

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyra, u3oMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
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AJIBI[CFI/II[BI 1 KCTOHBI:

56 (dU3HUYECKHEe CBONCTBA; pEaKINu bubmmorexa [JOK
» peartt https://m.edso00.ru/c887425¢c
MIPUCOCTUHCHHS
Peakimn okuciaeHus u
57 Ka4eCTBEHHBIE PEAKIIUU bubnnorexa LIOK
p https://m.edsoo.ru/a393baa9
albIETUI0B U KETOHOB
58 Cnoco0sbI ToTy4eHUs bubnnoreka [HOK
aITLJIETUI0B ¥ KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/ICTIbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnuorexa [JOK
0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYI
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KHCJIOT, X bubmorexa HOK
P o https://m.eds00.ru/700cc87b
(bu3UYEeCKHe CBOMCTBA
XUMHYEeCKHE CBOMCTBA
61 MIPENEBHBIX OJHOOCHOBHBIX bubmmorexa [TOK
e https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCo0EHHOCTH CBOHCTB
62 MYpPaBbUHOMN KUCIJIOTHI. bubnuoreka [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCOOEHHOCTH CBOMCTB:
HETPEeICTbHBIX 1
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmorexa [IOK
63 JTMKapOOHOBBIX,

TUIPOKCUKAPOOHOBBIX KHCIIOT.

HpeI[CTaBI/ITCJ'II/I BBICIIIHUX
Kap6OHOBLIX KHUCIIOT

https://m.eds00.ru/83a08773
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[ToHsATHE O IPOU3BOAHBIX

bubmuoreka [JOK

o4 KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
CriocoObI nostyueHust u

65 npUMeHeHHe KapOOHOBBIX bubmmorexa LIOK

https://m.eds00.ru/7¢065c9d

KHCIIOT
CnoxHbie d(upHI:
TOMOJIOTUYECKHH psiJl, oO1as bubnnoreka [HOK

66
dopmyna, nzoMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOu3nvecKne U XUMUYECKHUE bu6mmoreka [IOK
cBoicTBa A3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKON

68 peaKIiy, Ha OnpeIeeHre
MOJIEKYJISIPHOM (OPMYIIBI
OpPraHMYECKOTO BEIIEeCTBA
[IpakTuueckas padbora Ne 3.

69 Peienne skcniepuMeHTaIBHBIX bubnnorexa [JOK
3aga4 no Teme "Kap6oHoBbIe https://m.eds00.ru/486671fb
KucoThl. ClioxxHbIe H3QUpHI"
Kupsl: ctpoenue, pusndyeckue

70 u XI/FI)MquT(I:)KHe CB’ogI)CTBa bubmorexa HOK

https://m.edso00.ru/al19c5b98

(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTATKH bubnmoreka [JOK
HEIIPEIEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KUCHOT. JKUpsl B IpUpoIe

72 Mp1ta Kak COJTH BBICIITUX bubmmorexa [JOK

https://m.eds00.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Morolee nercrtaue. [lousatue o
CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmuoreka [JOK

73
KHUCJIOPOJCOACPKAIINX https://m.edsoo.ru/56790c96
OpraHWYECKHUX BEIIECTB

74 Pacuérel no ypaBHEeHUsIM
XAMHYECKHUX PEaKUi

75 CucremaTtu3zanus u 06o01IeHNne bubnnoreka [JOK
3HAHUU II0 TEME https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepuCcTUKa

76 YIIEBOJIOB U Kiaccuuxams bu6mmorexa [IOK
yIIeBOJIOB (MOHO-, - U https://m.edsoo.ru/7a9693al
MTOJIMCaXapHU/IbI)

Mounocaxapupsl: puznyecKkue
77 CBOMCTBA U HaXO0XKICHHUE B bubmmorexa [TOK
https://m.edsoo.ru/b4bdda2d
pupoje
[IprMeHeHue rioKo3sl, €€
78 SHAYCHIE B bubnuorexa [JOK
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIBHOCTH OpraHu3Ma
Jucaxapunbl: caxaposa,

79 MaJlbTO3a M JIaKTO3a. bubmuorexa [JOK
Haxoxnenue B npupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JUCAXapHJIOB

80 [Tonucaxapuasl: crpoeHue bubnuorexa [IOK

MaKpoMOJIeKyJ, (PU3NYecKre u

https://m.edsoo.ru/72a04508
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XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsTne 06 UCKYCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
82 onpeAesieHue JOJIM BbIX0O/1a bubnnoreka [HOK
MPOAYKTA PEaKIMu OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3MOXKHOTO
83 Cucremaruzanus 1 00001IeHNe bubnnorexa [JOK
3HaHUU MO pazzeny https://m.edsoo.ru/08d4364c
KonTtponpsHast pabora o Teme
84 "Kucnopoxaconepxamue bubmmorexa LOK
P P " https://m.eds00.ru/42c6678e
OpraHUYECKUEe COCTUHEHUS
AMUHBL: K1accudukarms,
CTPOCHHE MOJIEKYJI, 001Ias
85 (1)5 MyJia I/I30MeyI/I$I bubmorexa HOK
pMya, pH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYEeCKue
CBOMCTBA
86 XuMudeckue CBONCTBa bu6mmoreka [JOK
annpaTUYECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHUE aHUIIMHA,
87 0COOCHHOCTH XUMHUYECKUX bubmmorexa [JOK
. https://m.edso00.ru/39cd21f1
CBOICTB aHMITUHA
CriocoObI nostyueHust u
88 npUMeHEeHHe anupaTHIeCKIX bubmmorexa LIOK
P https://m.edsoo0.ru/eal38763
aMUHOB
89 AMHWHOKHUCIIOTHI: HOMEHKJIATypa bubmuotexa [JOK

U u3omepus, GpuznyecKkue

https://m.edso0.ru/d1773e80
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cBolictBa. OTOeNbHBIE
MIPEACTABUTENH 0-aMUHOKHCIIOT

XUMHYECKUE CBOUCTBA
aMUHOKHCIIOT, UX

90 OHOJIOrMYECKOE 3HAUCHUE buGnnorexa LIOK
https://m.edsoo.ru/77df705a
amMuHOKHCIIOT. CHHTE3 U
TUAPOIIU3 TIETITHIOB
01 benku kak npupoiHbIe bubmuorexa [JOK
MOJIMMEPHI; CTPYKTYPHI OEITKOB https://m.edso0.ru/429e9899
bubmuorexa [JOK
92 X €CKHe CBOMCTBA OEJIKO
VIMITHECICHE CROMCTER DEIICOB https://m.edso0.ru/6237306d
A3zoTcoaepikaiue
TeTePOIMKITHYECKIE
93 coenuHeHUs. HyKIIeMHOBBIC bubmorexa [IOK
8 e https://m.eds00.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
Ouosiornyueckas poib
[TpakTuyeckas padora Ne 4.
Pemenue sxcriepuMeHTaTbHBIX
94 3a/1a4 10 TeEMe bubmorexa [IOK
" ¢ https://m.edsoo.ru/8e3c02d1
A3zoTcoaepkaiue
OpraHUYecKHue coequHeHns"
[TpakTuyeckas padora Ne 5.
95 Pemenne skcnepruMeHTATBHBIX bubnunoreka [JOK
3a7a4 o teme "PacroszHaBanue https://m.edsoo.ru/bde3fdf6
OpPraHMYEeCKHX COCTUHEHUI"
KonTpomnpHas pabota mo Teme
96 "A3oTcoaepKaliue bubnmorexa LIOK
P " https://m.edso0.ru/ce561bc7
OpTaHHYECKUE COCTUHCHUS
97 OCHOBHBIC TTOHITUS XHMUH bu6nmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIUHEHUI U METOABI UX
CHHTE3a —II0JINMEpHU3aITis U

https://m.edsoo.ru/7aa63ebd

MOJIMKOHACHCALIUS

08 [Imactmaccel. YTunuzamus u 1 bubmuorexa [JOK
nepepadoTKa MIacTUKa https://m.edso00.ru/82242e0f
DJ1acTOMEpbI: HATYpaJIbHbBIN

99 CHHTETHUYECKUE KayTyKH. 1 bubmmorexa LHOK

https://m.eds00.ru/246103ec
Pe3una
Bonokna: HatypanbHble,

100 HCKYCCTBEHHBbIE, 1 bubnuoreka [IOK
cuHteTnyeckue. [Tonumepst https://m.edso00.ru/5963a601
CIEIHATBFHOTO HA3HAUCHUS
ITpakTrueckas padota Ne 6.

101 Penrenue skcriepuMeHTalbHBIX 1 bubnnoreka [JOK
3a1a4 o teme ""Pacrno3naBanue https://m.edsoo.ru/3aebd77a
MJIaCTMAcCC ¥ BOJIOKOH"

O06o0011eHre U cucTeMaTHu3alus

102 U3Y4YEHHOI0 MaTepuala 1o TemMe 1 bubnnorexka [JOK
"BBICOKOMOJIEKYIISIPHBIE https://m.edsoo.ru/6a22b1e8
coeMHeHus"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuorexa [IOK
XumMuyeckui sneMeHt. M30Tomnbl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 Bbu6moteka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 bu6nmnorexa LIOK
3JIEMEHTOB (S-, p-, d-, f-a51eMenHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnorexa [JOK
ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpAIIMKU aTOMOB
5 3J1eMeIF{)TOB B OCHO]?I)-IOI\ZI:/I 1 bubmmorexa [JOK
. https://m.edso0.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(PUTYpAIIMX HOHOB. 1 bubnmnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.eds00.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucteMa XMUMHUYECKUX
7 anemenTtoB JI. 1. Menpaeneena, cBsI3b C 1 bubmorexa HOK
v Ve ’ https://m.eds00.ru/16957¢01
COBPEMEHHOM TEOpHUEH CTpOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
3 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK

VMU IIPOCTBIX U CJIIOKHBIX BEIIECTB 10
rpyIIaM 1 epuoiam

https://m.edsoo.ru/f8468927
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Cucremaruzanuys u 0000LIEHUE 3HAHUM

bubnunorexa LIOK

nn

pacTBOpEHHOTO BelecTBa", "MOJISIpHas
KOHLeHTpauus"

o 0 TEME https://m.edsoo.ru/8fad2942
Bunnl xumnueckou cBs3u. MexaHu3MEI

10 00pa30BaHMs KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOoeKyIIpHbIE B3aUMOICHCTBHS
BanenTHOCTb U BaJIeHTHBIE

11 BO3MOHOCTH aTOMOB. CBSI3b bubmuorexa [IOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edso0.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 IIpencraBneHust 0 KOMIJIEKCHBIX bu6nmnorexa LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl12a
BemectBa MosekyasipHOro 1

13 HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl bubnnorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIIIECTB
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.

14 [IpeacraBnenue 0 KOJIOUIHBIX bubmmorexa HOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctunHbBIE pacTBOPHI: HACKIIIIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. brbmmorexa [TOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoOsI BeIpaKEHUS! KOHIICHTPAIIUU bubnnorexa [JOK
pacTBOpPOB https://m.edso0.ru/328e653a
Pemenue 3aga4u ¢ ucnoyib30BaHUEM

17 MOHSTHH ""MaccoBas 10714 but6mmorekxa [IOK

https://m.edsoo.ru/785e0ab4
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18 Knaccudukanus 1 HOMEHKIATypa Bu6muotexa [JOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no Temam
"Ctpoenue aroma. [leproanueckuii
3akoH U [lepunoandeckas cucrema bubnmnoreka HOK
20
XMMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeniecTna.
Mmuoroo6pasue BemecTs"
Krnaccudukanuusa XuMHUeCKUX peakiui
B HEOPTaHUYECKOH M OpraHu4ecKon
21 XUMHUU. 3aKOH COXPAHEHHUS MACChI bubnnoreka [JOK
BEILIECTB; 3aKOH COXPAaHECHUS U https://m.edso0.ru/6335cdd2
MIpeBpaILeHHs SHEPTHH TIPU
XUMHYCCKHUX PEaAKIIHSIX
TemnnoBbie 3G HEKTh XUMUYECKUX
22 peakuuii. Tepmoxumuueckue bubmmorexa LIOK
https://m.edsoo.ru/d1db86da
YpaBHEHHS
Brruncnenus no ypaBHEeHUSIM
23 XUMHUYECKUX PEaKUui u bubnuorexa [TOK
https://m.edso0.ru/87b13954
TEPMOXUMHUYECCKUM YPABHCHHSIM
CKOopoCTh XMMHUYECKOHN peakluu, e€
24 3aBHCUMOCTH OT pa3IHuHbIX (PAaKTOPOB.
Karanu3 u kaTanuzatopsl
25 ['oMOTeHHBIE U TeTepOTeHHBIE PEAKITHH
26 [IpakTuyeckas padora Ne 1 o teme bubmuoteka [IOK

"BausiHue pa3nuyHbIX (aKTOpPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTb XUMHUYECKON peakiuu"

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

bu6nmoreka IIOK

27
XHUMHYECKOE paBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKTOPOB HA bubmmorexa [JOK
P P " https://m.edso0.ru/3bf34el7
MOJIOKEHNE XMMUYECKOTO PAaBHOBECHS
DIEKTPOIINTHYECKAS JUCCOLAALINA.
29 CI/IJ‘ILHII)JC U c1a0ble DIEKTPOJIUTEI bubmorexa HIOK
p ' https://m.edsoo.ru/5f766bdf
CreneHp QUCCOLUAIIIA
Honnoe npoussenenue soasl. Cpeaa
30 BOJHBIX .’ECTBO :B Bono Ho HBIII)>'I ’ bubnnorexa [IOK
a p POB. BONOPOL https://m.eds00.ru/3966cag89
nokazatens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 IIPOTEKAOIIINE B PACTBOPAX bubnnorexa [IOK
p HI P p https://m.edsoo.ru/09d5a9bd
JJIEKTPOJIUTOB
ITpakTuyeckas pabora Ne 3 o Teme
32 "XUMHUUECKHE PEAKIIUH B PACTBOPAX bubnnorexa [JOK
P 1 P P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKUCIIUTETFHO-BOCCTAHOBUTEIbHBIE
33 eakuu. BaxxHele oKUCIUTEIN U bubnmorexa IOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAaHOBUTEIN
34 MeTto/ 371eKTPOHHOTO (3J€KTOHHO- bubnmnoreka HOK
MOHHOr0) OanaHca https://m.edsoo.ru/fh691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenue 3amay pa3sInuHBIX THIIOB bubnnorexa [IOK
i p https://m.edso0.ru/5a859d16
37 Pemrenue 3aiay pa3nuyHbIX TUIIOB bu6nunorexa LIOK
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https://m.edsoo.ru/5afa265d

38 Cucremaru3anus U 0000IICHUE 3HAHUM bubnnorexa [IOK
1o Teme "Xumuyeckue peakiuu" https://m.edsoo.ru/c161eb85
KonrponsHas pabora o Teme bubmunoreka [JOK

39 n n

XUMHYECKUE PEAKLIUH https://m.edso00.ru/a8a0a930
[TonoxxeHne HEMETAIIIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
40 snemenTtoB JI. 1. Menpaeneena u bubmmorexa [JOK
T https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
®u3NYECKUE CBOMCTBA HEMETAIIIIOB
AJoTponus HeMeTauIoB (Ha puMepe
41 KHCJIOpoJia, cepbl, hocdopa u bubmmorexa LIOK
poaa, Ceprl, p https://m.edsoo.ru/ef92c91c
yriiepona)

42 Bogopon: nonyuenue, pusndeckue u bubnunoreka LIOK
XUMHYECKUE cBOMCTBA. [ 'uipuIbI https://m.edsoo.ru/0aa8f613
["asiorensl: HAX0XIEHUE B IPUPOJIE,

43 CTIIOCOOBI OTYYCHUs, PU3UIECKUE U bubmorera LOK

v L https://m.edso00.ru/4e223795
XUMHUYECKHUE CBOWCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHCJIOPOJICOACPIKAIITNE COCTUHEHUS bubmmorexa LIOK
poACoAEpal A https://m.edso0.ru/6b3255e6
raJIOr€HOB
JlabopaTopHble 1 IPOMBIIIITICHHBIE

45 CHOCOOBI OTYYEHHS TaTOTCHOB. bubnnorexa [JOK
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEMHEHMI
ITpakTuyeckas pabora Ne 4. Pemenue

but6mmoreka [IOK
46 AKCIIEPUMEHTANBHBIX 33724 10 TeMe

"["anoreus!"”

https://m.edsoo.ru/8b26fecd



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
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https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd

Kucnopon: naboparopHeie u
MPOMBIIIUICHHBIE CIIOCOOBI MOTYYCHHS,

bu6nunoreka LIOK

47
(bU3UYECKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHue kuciIopoaa U 030Ha

bu6nunoreka LIOK
48 O e
KCHABL I HEpOoKCenIEt https://m.edso0.ru/5c8816a0
49 Pemenue 3aga4 pa3nuIHbBIX TUIIOB bubmorexa HOK
AdTP https://m.eds00.ru/2b6d8bab
Cepa: HaX0XKJICHHUE B IIPUPOJC,
50 CH(I))CO6BI nonﬂ EHUS (;I/ISII)/IIII;CKI/IG u bubmmorexa [IOK
YACHI, https://m.edsoo.ru/46afae16
XHMHYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBoaopo, CyIbOHUIbI
POBOOPOA, CYB (K https://m.edso0.ru/7c875999
Kucnopoacoaepsxaiiue coequHECHHS
52 cephl gcf)(ieiHIz)CTEl CBoﬁCTI:s cepHOI bubmorexa HOK
Pl P https://m.edso00.ru/8cfa2548
KHCJIOTBI
[IpakTnueckas padora Ne 5. Pemenue

53 DKCIIEPUMEHTAIBLHBIX 3a1a4 [10 TEME bubnmorexa HOK

" P . g https://m.edso00.ru/0afb05e4
Cepa u e€ coenuHeHUs
A30T: Hax0XJAEHUE B IPUPOJIE,

54 CroCcoOBI MOTyYeHus, Pu3nyecKue u bubnnorexa [JOK
XUMHYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnopoacoaepkariue coeTMHSHUS

55 asora I())co6eHHp00T1/1 CBOWCTB a30THOMU bubmorexa HOK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHeHne a30Ta M €ro COEIMHEHUM. bubmuoteka [IOK

A30THBIE Y100pEeHHS

https://m.edso00.ru/129f5059



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
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docdop: HaXOKAECHUE B IPUPO/IE,
CrocoObI MoJydeHus, pu3nyeckue u

bu6nunoreka LIOK

57
XUMHUYecKue cBoricTBa. Dochuipl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunasl dpocdopa,

58 docdo c((l)) e(bxcz ue Kucinotel. Comu bubmmorexa [JOK

p )i[ prratl ’ https://m.edsoo.ru/c7a2d429
(hochopHOI KUCTOTHI

59 [Tpumenenue dhocdopa u ero bubnmnoreka HOK
coequHeHni. DocdopHbIe yI0OpeHUS https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bubnuoreka [{OK
60 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
https://m.edso00.ru/8175ac3f
"A3zot u pochop u ux coeuHeHU"
Yrnepos: HaxoXJIeHUE B IPUPOJIE,

61 QIJIOTPOIIHBIE MOAU(UKAIINY; bubmmoreka [JOK
(bU3MYECKre U XMMUYCCKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHNE
Oxcup yriaepoaa(ll), oxcu

62 ne J:)y;(l\s) . (OJ'I)BHaSI Kf/[ICJ'IOTa ueé brbmmorexa [TOK
YHICPOA Yt https://m.edsoo.ru/dba58adf
conu

63 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubmorexa LOK

i p https://m.edso0.ru/6029b609
Kpemunii: HaxoxaeHIE B IPUPOJIE,
64 cfoco6r,1 TIOJTyYCHUS (pn3n§efl<:11e " brbmmorexa LTOK
v L https://m.edso00.ru/143558ab
XUMHYECKHE CBOICTBA
65 Oxkcun kpemuausi(1V), kpemanesas bubmmoreka [JOK
KHCJI0Ta, CHITNKATEI https://m.edsoo.ru/3170e7b1
bu6nunorexa LIOK
[IpuMeHeHne KpeMHUS U €T0
66 https://m.edsoo.ru/393cdac0

coenuaeHuil. CTEKII0, €To MoJydeHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenne 3a1a4 pa3iMnyHbIX THIIOB bubnnorexa LHOK
At p https://m.edsoo.ru/b624f801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
o teMe "Hemeramiasr" https://m.edsoo0.ru/6e864db5
69 KontponbHas paboTa mo teme bubnmnoreka HOK
"HemeTtamnber" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIbHON Bu6muotexa [JOK
paboThI, KOPPEKITUS OIMHNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanIoB B
[Teproanaeckoii cucTeMe XUMHYSCKHUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS buGnuorexa [IOK
' P https://m.eds00.ru/9839c16¢c
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO6mue ¢puznyecKkrue CBOMCTBa
72 MeTauIoB. [IpuMeHeHne MeETaIIOB B bubnnorexa [IOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetauioB. Kopposust bubnnorexa [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
74 Pertenuie 3agau pa3iIn4HbIX THIIOB Bubmiorexa OK
AaTp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHAYECKUN DA HAOPSHKESHUH
75 MeTaJ'IJI'I)OB Oo6mue cnolzzozébl n(l)jn eHUS bubnmorexa HOK
-Pom ya https://m.edsoo.ru/94eb377a
METAIUIOB
OO6mras xapakreprucTuka MetayuioB |A-
76 rpynumsl [lepruogudeckoi cucTemMsl bu6muoreka [JOK

XMMHYECKHUX d1eMeHTOB. Hatpuit u
Kanuii: mony4yeHue, pusndeckue u

https://m.edsoo.ru/e12c26b3
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https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
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XHUMHUYCCKUC CBOﬁCTBa, IPHUMCHCHUC
IIPOCTBIX BEIICCTB U UX COCI[I/IHCHI/Iﬁ

Oo6mas xapakrepuctuka metamioB [A-
rpynusl Ileppoaudyeckoi cucTemMsl
XMMHYECKUX IJIEMEHTOB. Maruui u

bu6nunoreka LIOK

77
KaJIbIMIA: IOJy4YeHue, pusnueckue u https://m.edsoo.ru/7c3e49c0
XUMHUYECKHE CBOICTBA, TPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN

78 JKEcTKOCTh BOMBI U CITOCOOBI €€ bubnuoreka [{OK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHui: nony4yenue, Gusndeckue u bubnuoreka [IOK
XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edso0.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U

80 TUJPOKCH]IA aTFOMUHUS, bubnunoreka LIOK
TUJIPOKCOKOMIUIEKCHI aTFOMUHUS, KX https://m.edsoo.ru/5d12d318
MIPUMEHEHNE

81 Pemenue 3amay pa3nuvHBIX TUIIOB
ITpakTryeckas pabora Ne 7. Pemenue

82 JKCHEPUMEHTAILHLIX 3a7a4 10 TEME bubmorexa LHOK
" P " https://m.edso0.ru/27a4af43

Mertasibl TJIaBHBIX TTOATPYIII

OO01as xapakTepucTUKa METaIOB

83 no0ouHbIX noarpymn (b-rpymm) bubmuoreka [IOK
[Teproanueckoi CuCTEMbl XUMHUYECKUX https://m.eds00.ru/610d7431
3JIEMEHTOB
duznueckrue 1 XMMUUYECKHE CBOMCTBA

84 XpoMa U €ro COeIUHEHUN, HX bubmmorexa TIOK

p ’ https://m.edso0.ru/9911bef3

MIPUMEHEHHE

85 Baxwuerime coeTMHEHUs Maprasiia. but6mmoreka [IOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
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https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3

IlepmaHranar xanus, ero
OKHCJINTEIIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 xKelnesa u ero coequHenuit. [lomydenue bubmmorexa LJOK
g ) i https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKele3a
du3nYeCcKre U XMMUYECKUE CBOMCTBA
87 MeEIU U €€ COeqUHEHUI, UX Bubmaorexa ITOK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHECHUE
Ou3nyeckue U XMMHUYECKHE CBONCTBA
88 IIMHKA ¥ €r0 COSIUHECHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uaIpOKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
[UHKA
[IpakTuueckas pabora Ne 8. Pemenue
89 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubmmorexa LIOK
" P 8 " https://m.edso0.ru/a6e352¢ea
MerTaibpl TOOOYHBIX MOATPYIII
90 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmmorexa [IOK
&P https://m.edsoo.ru/a8b83d83
O06001IeHre U CUCTEMATU3AIIHS
91 M3yYEHHOTO MaTepHalia 1o Teme brbmmorexa [TOK
" Y " P https://m.eds00.ru/e91fe975
Metanst
92 KonTponbhas padbota no teme bubmuoreka [IOK
"Metabt" https://m.edsoo.ru/83f63ea3
03 AHanus pe3ynbTaToB KOHTPOJIBHON bubmuoreka [IOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHUN
94 YCTOWYUBOIO Pa3BUTHUS YEJIOBEYECTBA. bu6muoreka [JOK

IlonsTue o HAaYYHBIX MCTOHAX
HUCCICa10BaHUsA BCIICCTB

https://m.edsoo0.ru/080fe1f0
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HayuHble MpUHITUIIBI OpraHU3AIAH
95 XUMHUYECKOTO MMPOU3BO/ICTBA. 1 bubnmoreka [JOK
[TpombInIEHHBIE CITOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIECTB
XUMHYECKOE 3arps3HEHUE
96 OKPYIKaIoIeil cpeabl U €T0 1 bubmorexa [IOK
pyx p https://m.edsoo.ru/9f11bf51
MMOCIEICTBUSA
97 XuUMUS U 310pOBbE YEIOBEKA. 1 bubnmnoreka HOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso0.ru/a6552721
08 Xumud nmumy. Pois XumMuu B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u napproMepHbie 1 bubmmoreka [JOK
cpeacTBa. beiToBas xuMus https://m.edsoo.ru/da42d5a9
Xumus B CTPOUTENBCTBE. BaxkHelmme
100 CTPOUTENHHBIE U KOHC HOHHEIE 1 bubmorexa [JOK
p ThyKIL https://m.edso0.ru/61e69003
MaTepuabl
XUMHSA B CEITBCKOM XO3SHCTBE.
101 Opra"nnyeckue U MUHepPaJIbHbIE 1 bubmorexa [JOK
p p https://m.edsoo.ru/fd39587d
yaoOpeHust
102 Cucremaru3anus U 0000IICHUE 3HAHUH 1 bubmmoteka IIOK
o TeMe https://m.edsoo.ru/db979c70
103-
136 Hrtorosoe 06001meHmne bubmmorexn [JOK
OBIIEE KOJIMYECTBO HACOB I10 136

[TPOT'PAMME



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECKHX 3HaHHfI, KOTOpas BKIKHOYACT:

OCHOBOIOJIAraolue MOHATUS (XMMHUYECKUHA 3JIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTATIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHME aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, ANIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKass CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3U), THOpUIAM3AIMS
aTOMHBIX oOpOuTajneil, KpUCTAJUIMUecKas pemeéTKa, MOJb, MOJISIpHas
Macca, MOJSpHbIH O00BEM, MOJSApHAs KOHIEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAIOTUIPATHI, YIIIEPOIHBIH
ckeser, (yHKIMOHAJbHAs TPYIIa, paguKkai, HU30MEpbl, CTPYKTypHas
dopmymna, umzomepus  (CTpyKTypHas, TreoMmMeTpudeckas  (mmc-,
TPAaHCU30MEPHSI), TOMOJIOTUYECKUI psiA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHUCJIOPOA- U a30TCOJAepXKallie COCAMHEHUS, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (YIIeBOIbI, JKUPBI, OCIKHN), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX PpEeaKUUid (OKHCIUTENIbHO-BOCCTAHOBUTENBHbBIE, HK30- U
SH/IOTEPMHUYECKUE, PEAKIIMU MOHHOIO OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTEND,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHYECKOW peakiuw,

XHUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPHUS XUMHYECKOTO CTPOCHHUS OPTraHUYECKUX
BemiectB A.M. BytnepoBa, Teopus >IEKTPOTUTHUECKON TUCCOLMAINH,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIeKAIlUEe B OCHOBE MOHUMAHMS MPUYMHHOCTH U CHCTEMHOCTH
XAMHYECKUX SBJICHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHSAX

NpCACTaBJICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHHﬁ,

TEPMOANHAMHUYCCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX nux




MPOTCKAHUSA, O XUMHUUCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTCMAaX

14

(aKTOJIOTMYECKUE CBEJEHHUS O CBOMCTBaX, COCTaBE, IOJIYYEHUU W
0€30MaCHOM  HCIOJIb30BAaHUHM ~ BAKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M MNPAKTHYECKOW JESATEIHHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMHUYECKOTO IPOU3BOJICTBA (HA IpHUMeEpe
MPOM3BOACTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupOBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IHpPHU OIIMCAHHWU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUN C MOHATHSIMH H npeacCTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHUMAHHUS U OOBICHEHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIb30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COG,Z[I/IHGHI/II‘/‘I MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCUICCTB, OTHOCAINIUXCA K HN3YUYCHHBIM KJIacCaM OpPraHu4Y€CKUux MU

HCEOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIeHUS (OpPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIETHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA H

KPUTEpUU JUIs KITacCU(PUKAIIK U3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4eCKuC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(PUKAINU U3yIaeMbIX XUMUYECKUX OOBEKTOB
M0 Pa3IUYHBIM MpPU3HAKaM (YUCIY U COCTaBY PEArUPYIOIIMX BEIIECTB,
TerIoBOMY  3(PEKTy peakiu, W3MEHEHHIO CTENeHEed OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akuuu, y4aCTUro KaTanﬂsaTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BATh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHHHM) W HOHOB
XUMHUYECKUX 371eMeHTOB 1 — 4 nepuoaos llepuoanueckoit cucrems J.H.
MeHeneeBa U UX BaJE€HTHBIE BO3MOKHOCTH, HCTIONB3Ys TOHATHUSA S-, p-,

d-31eKTpOHHbBIE OPOUTAITH, SHEPTETUIESCKUE YPOBHU



ChopMupoBaHHOCTh yMEHUS OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHUYECKHX DJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH MO

MepHojaM U rpynmnam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

1.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IUYHbIX THUIIOB; IOJHBIE M COKpAIIEHHbBIE
ypaBHEHHUS peakuii HOHHOTO 0OMEeHa, YYUTHIBAs YCIOBUS, IPH KOTOPBIX
9TH PEeaKlru UAYT J0 KOHIIA

peakuuii THUAPONIU3a, peakiuil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB ITMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX MNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOH CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0coOeHHOCTEN pcalin3aliin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKLIUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

JKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmMupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M Ba)KHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymnmnamM CoeIuHeHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IBI, TPOCThIE FPUPHI, CIUPTHI, (HEHOIIBI, alIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

CdopMHpOBaHHOCTh yMEHHS MPOBOAUTH PACU€Thl MO XUMHUYECKHUM
dbopMyllaM U YpaBHEHMSIM XHUMHUYECKHMX PpEaKIHUH C HCIOJIb30BaHHEM
(bU3NYECKUX BETMYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJHBIX BEIECTB JaHO B BUJIE PACTBOPA C ONPEACIEHHON MacCOBOMI

J0JIel pacCTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )
MaccoBOW MJIM 00BbEMHOM 10U, BBIX0/1a IPOAYKTA PEAKIINH

TETI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HAXOXJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA



11

12

Bnanenue cucreMoil 3HaHHM O METOJAX HAyYHOTO MO3HAHUS SIBJICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIECPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHUSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yYMEHHUSI NPUMEHATHh (WCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IHPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3HMPOBAHMS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOLY; JJs IHPUHATUS

IPaMOTHBIX pEIIEHU POOIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U MPOBOAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyUeHHE W H3YYCHUE CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX U OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢  BellecTBAaMH H  J1aOOpaTOPHBIM
obopynoBanueM; GOpMYIUPOBATH IIEJIM HCCIICIOBAHNUS, TIPEICTABIATh B
pasnu4HON (opMe pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OLCHUBATHb UX NOCTOBECPHOCTDH

14

15

ChopMupOBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKoN MH(OpMalMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMHY, ceTh IHTepHET u
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOW3BOJACTBEHHOHN JEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpPraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMUMAas CMBICI TIOKa3aTesid IpeAeIbHON
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKaA



IHHEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D 110 XUMHUHN

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Teopernueckne OCHOBBI XUMHUH
Crpoenue BemectBa. CoBpeMEHHass MOJEIb CTPOECHMsS aTroma. PacripenereHune 3JIEKTPOHOB IO SHEPIeTHUYECKUM YPOBHSIM.
11 Knaccudukanus xuMudeckux 3eMeHTOB. OCOOCHHOCTH CTPOCHMSI SHEPreTUYECKMX YpPOBHEH aToMmoB (S-, P-, d-371eMEHTOB).
OcHoBHOE ¥ BO30YKIEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAs KOH(UTYpaust aroMa. BaleHTHBIE 3JIeKTPOHBI
[Tepuonnueckas cucrema xumuueckux sneMeHTOB [[.M. MenpeneeBa. @usunueckuii cmbicia llepmoamueckoro 3akona J[.U.
1.2 MenpeneeBa. IIpyuunHbBl U 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB 3JIEMEHTOB M KX COEIMHEHHMM 10 NEpPUOJiaM U TpyHIaM.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COEAMHEHUH, BBICILIUX OKCUIOB U THIPOKCUIOB
1.3 BanenTtHocTh. DnekTpooTpuiaTeabHOCTh. CTENEeHb OKUCIICHUS
Bunelr xumuueckoil cBA3M (KOBaJICHTHAs, WOHHAs, MeETaJUIMYECKas, BOJOPOJAHAs) M MeXaHU3Mbl €€ 00pa3oBaHUA.
1.4 MexMoneKyIapHble B3aUMOJECUCTBUSA. BelecTtBa MOJEKYISIPHOIO U HEMOJEKYJSIPHOIO CTPOEHUS. THUIbl KPUCTAILIMUYECKHX
pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON pelETKI
15 Xumunyeckas peakuus. Knaccudukanus XUMUYECKUX peakuil B HEOPraHMYEeCKONH M OpraHu4eCKOW XMMHUU. 3aKOH COXpPAaHEHHS
' MacChl BELIECTB
1.6 CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3JIMYHbIX (PaKTOPOB
1.7 TennoBsie A3 dekTh XUMUYECKUX peakiuil. TepMoXxumMuueckue ypaBHEHUs
18 OO6parumbie peakiuu. XuMU4YecKkoe paBHoBecHe. DaKTOPHI, BIUSIONIME HA COCTOSHUE XMMUYECKOTO paBHOBecHs. [Tpuniun Jle
' [TaTense
19 OnexkTponutuyeckas aucconuanus. CunbHble U ciabble 51ekTpoiauThl. Cpena BOAHBIX PAcTBOPOB BELIECTB: KHUCIHAs,

HefITpaJ'ILHaﬂ, meao4YHasd. CremncHb JHUCcoLManuy. Peakiinyu HOHHOTO oOMeHa




1.10

IM'apponus coneid. Monnoe npoussenenue Boibl. Bogopoausiit nokasareins (pH) pactBopa

Cnoco0n1 BBIPAXKCHUSA KOHLCHTpPALIMK PACTBOPOB: MacCCoBad HOJA paCTBopéHHOI‘O BCIICCTBA, MOJIApHAss KOHLCHTpAalus.

L HacblieHHbIe 1 HEHACBIIIEHHbIE PACTBOPbI, pacTBOPUMOCTh. Kpucraioruaparsl
112 OKuciInTeNbHO-BOCCTAaHOBUTENIbHBIE peakiuy. [loBeieHre BelecTB B cpeiax ¢ pa3HbIM 3HaueHueM pH. MeToabl 31eKTpOHHOTro
' OanaHca
1.13 DIEeKTPOJIM3 PACTBOPOB M PACIIABOB COJICH
2 OCHOBBI HEOPTAHUYECKON XUMUHU
2.1 Knaccudukanus Heoprannyeckux coepnHeHnii. HomeHknarypa HeopraHn4eckux BEIeCTB
29 XUMHUYECKUE CBOMCTBA BaKHEHIIMX METAJIOB (HATPHM, KaJlMii, KaJablMii, MarHuil, aTllOMUHUN, LIUHK, XPOM, JKeJIe30, ME/lb) U UX
' coequHeHuil. O0mMe crnocoObl NOMyUYEHUsI METAIIIIOB
23 XUMHUYECKUE CBOMCTBA BaXXHEHUIIMX HEMETAJIOB (TaJOreHOB, cepbl, a30Ta, ¢ocdopa, yrieposa U KpeMHUS) U UX COSIUHEHUN
' (OKCHI0B, KUCIIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COETUHEHUI)
2.4 I'enernueckas CBS3b HEOPraHMUECKUX BEIIECTB, IPUHAUICKAIINX K PA3IMYHBIM KJlaccam
2.5 #H#Par#H# nenTndukanns HeopraHMuecKux coeiMHeHnii. KauecTBeHHbIE peakliiy Ha HEOPraHUYEeCKHe BEIIECTBA U MOHbI
3 OCHOBBI OPraHUYECKON XUMHH
OCHOBHBIE TOJIOXKEHUSI TEOPHUH XMMHUYECKOIO CTPOEHHUs OpraHumdeckux coeauHeHuit A.M. ByriepoBa. YriepoaHsiii ckener
31 OpraHu4eckoil Moiekyiabl. KpaTHOCTh XMMHUYECKOW CBSI3U. S- U P-CBsI3U. SP3-, SP2-, SP-TuOpuaAM3aluu OpOUTanel aTOMOB
' yriaeponaa. 3aBUCUMOCTb CBOKCTB BEILIECTB OT XMMHUYECKOTO CTPOEHUsI MOJIeKy. ['omonoru. I'omonornueckuit psaa. Mzomepus u
H30MepbI
3.2 [TonsiTre o pyHkuMoOHaNBHOMN Tpymie. OpueHTaoHHbIe 3D (eKTh 3aMecTuTeNen
33 [IpencraBienue o kinaccudukalu OpraHuYecKux BemiecTB. HomeHkIaTypa opraHnyecKux COEAUMHEHHMH (CucTemMaThyeckas) u

TPUBHAJIBHBIC HA3BAHUA BayKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHMYCCKUX BECIICCTB




3.4

CBoOoHOpaAMKANBHBIA M HOHHBIH MEeXaHU3MbI peakuuu. [loHstue o Hykineoduie u snexrpoduie. IlpaBuino MapkoBHHKOBA.

[IpaBuno aiiiieBa

3.5

3.6

3.7

3.8

Ankanpl. XMMHYECKHE CBOWCTBA aJKaHOB: TaJIOTEHUPOBAHMUE, JETHJIPUPOBAHUE, TEPMUUYECKOE PpaA3JIOKEHUE, KPEKUHT,
nzomepusanusi, ropenue. [lonyuenue ankanos. Lluknoankansl. Cneunduka cBONCTB IIUKIOATIKAHOB C MaJIbIM Pa3MEpPOM LIMKIIA.
Peakuuy nprcoeMHEHNs U PaIUKAIBHOTO 3aMEILEHUS

Ankenbl. XHMMHUYECKHE CBOMCTBA: pEAKIMM HPUCOCIUHEHUs (TaJIOr€HUpOBaHME, TUAPUPOBAHME, THUAPOTaJIOreHUPOBAHUE,
THJIpATAINs ), TOPEHUS, OKHUCICHHS U TIoUMepu3anuu. [IpoMbInuieHHbIe 1 1a00paTOpHBIE CIOCOOBI MOTyYSHHS aTKEHOB
Ankanuensl. XMMHUYECKHE CBOMCTBA alKaMEHOB: PEAKLMU MPUCOEIUHEHUs (ITMIPUPOBAHUE, TFaJOr€HUPOBAHME), TOPEHUS U
nonumepusanuu. [lomydenne ankanueHoB

Ankuebl.  XMMHUYECKME  CBOMCTBAa:  peakUUM HPUCOEAMHEHHUS  (TaJloreHUpoBaHME, THJIPUPOBAHUE, THApaTaLus,

TUIPOTaJIOr€HUPOBAHKE) KaK CIOCOO MOJyYeHHUs! MOJMMEPOB U JIPYIHX IOJIE3HBIX NPOAYKTOB. Peakuuu 3amemieHus. ['openue

AllCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOT'O IJIAMCHH JIs1 CBAPKU U PE3KHU MCTAJLJIOB. HpI/IMeHeHI/Ie aliCTUJICHa

3.9

3.10

ApeHbl. XUMHUYECKHE CBOHCTBa OCH30J7a: pEaKIuH dJICKTPOPUIBHOTO 3aMelIeHHs, MPUCOCTUHEHUs (TUAPUPOBAHHE,
rajoreHupoBanue). Peakuus ropenus. OCOOEHHOCTH XUMHUYECKUX CBOWCTB Tosyona. Ilomydenue Oenzonma. OcobGeHHOCTH

XHUMHYECKHUX CBOMCTB CTHUpOJIa. HOJ'II/IMepI/I3aI_II/ISI CTHUPpOJIA. CnocoObl MMOJIYyYCHHA U IPUMCEHCHUC apOMATHYCCKUX YTIJICBOAOPOAOB

CHI/IpTBI. Hpe)leJ'IBHBIe OJHOATOMHBIC CITUPTHI. XHMHYECKHE CBOMCTBA; B3aHMOHCﬁCTBHC C HATpUCM KakK cIroco0 YCTAHOBJICHUS
HaJIM4YuAd THUAPOKCOIpyHIlbl, C TaJJOr€CHOBOJOPOJAaMH KakK CII0c00 MMOJIYYCHUA paCTBOpHTeHCﬁ, BHYTpPU- U MCKMOJICKYIISIPHAA
ACruaparanus. PeaKHI/Iﬂ ropcHus. HonyquMe OTaHOJIa: pC€aK i 6pO)K€HI/I$I TJIFOKO3bI, THApAaTalus 3TUJICHA. OTUIICHTINKOJIb U

TJIIMLOCPHH KaK NPEACTAaBUTEIIN MPEACIIbHBIX MHOTOATOMHBIX CIIMPTOB

3.11

®denoi. XuMHUUYECKHE CBOMCTBA eHoa (peakiiuu ¢ HaTpUeM, THIIPOKCUIOM HaTpus, Opomom). [Tonyuenne gpenona

3.12

Anpaeruapl. XMMHYECKHE CBOMCTBA MpPENENbHBIX albJETHI0B: THIAPUPOBAHNE; KAaueCTBEHHBIE pPEaKUUU Ha KapOOHWIbHYIO
rpymnmy (peakuus «cepeOpsHoro 3epkanay, B3aumojaeicTsue ¢ runpokcuaom menu (Il). [lomyuenue npenenbHbBIX albJeTHI0B:

OKHCJICHHUC CIIUPTOB, TUApAaTalvd allCTUJICHA. AI_ICTOH KaK npeACTaBUTCIIb KETOHOB. OcobeHHOCTH PCaKu OKUCIICHUS allCTOHA




3.13

3.14

KapOoHOBBIE KUCIOTBI. XUMHUYECKUE CBOMCTBA MPEICIBHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. OCOOCHHOCTH XUMUYECKUX
CBOMCTB MypaBbUHOU KHCIOTHI. [lonyyeHune npeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIICHHUE aJKaHOB, aJIKEHOB,

IIEPBUYHBIX CIIMPTOB, AJIACTHUI0B. Bricmme IpCaACIIbHBIC U HEIIPCACIIBHBIC Kap6OHOBbIe KHCJIOTBI

Crnoxuble 3¢upsl 1 xupbl. CrocoObl MoMyd4eHHs CIOXKHBIX 3dupoB. OOpatumMocTh peakiuu stepuduxanuu. [Ipumenenue
CIIOKHBIX I(PHUPOB B MHILEBON U MapproMepHONW NPOMBIIUIEHHOCTU. JKUpBl Kak CiIOXKHbIE 3(UpBl TIUIEpUHA U BBICIIUX
KapOOHOBBIX KUCIOT. XMMUYECKHE CBONCTBA KUPOB: THAPUPOBAHUE, OKUCIEHUE. [ MAPOIN3, WM OMBUIEHHE, )KUPOB KaK CII0CO0

IMPOMBIIIJICHHOI'O ITOJIYYCHUA COJICH BBICIINX Kap6OHOBI)IX KUCJIOT. MBIIA KaK COJIM BHICIIHX Kap6OHOBBIX KHUCJIOT

3.15

XUMUYECKUE CBOWCTBA TIIFOKO3bI: PEAKIUU C y4YaCTHEM CIUPTOBBIX M aJbJACTHUIAHONW TPYII W MOJIOYHOKHUCIOE OpOKCHHE.
[Ipumenenue TIIOKO3bI, €€ 3HAUYEHHWE B OJKU3HEAEATEIbHOCTHM opraHu3Ma. Jlucaxapuupl: caxapo3a, MaibTO3a.
BoccranaBnuBaroiye U HEBOCCTaHABIMBAWOIIKE Aucaxapuibl. ['uaponus nucaxapuaos. [lomucaxapuabl: Kpaxmaln, TITHUKOTEH.
CrpoeHne MakpoMOJIEKyJl Kpaxmaia, IIMKOreHa W 11eJultosio3bl. Pu3nueckrue CBOMCTBA Kpaxmaia M LIeJUTH0JI03bl. XUMHUUYECKHe
CBOMCTBa Kpaxmaja: TMApOJIN3, KaueCTBEHHAsl peakuus C MOJ0M. XHMHUYECKUE CBOMCTBA LIEJUIOJIO3bI: THAPOIJIN3, MOJIy4YEeHUE

3¢upoB nemono3sl. [ToHsTre 06 NCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIN MIENK)

3.16

3.17

3.18

3.19

3.20

AMuHBI. AMHHEI KaK OpraHU4Y€CKUC OCHOBAHMUA: PCAKIIUU C BOHOﬁ, KHCJIOTaMU, pC€aKIusd ropCHUs. AHWIINH Kak npeaACTaBUTECIIb
ApOMATHYCCKUX AMHUHOB. XHUMHUYECKHE CBOMCTBA aHUJIMHA: B3aUMOICHUCTBHE C KHUCJI0TaMHU, 6p0MHOI>i BO,I[OfI, OKHCJICHUC.
HOHy‘ICHI/IC AMHWHOB aJIKWJIMPOBAHUEM aMMHUAKa U BOCCTAHOBJICHUCM HHUTPOIIPOU3BOJHBIX YIIICBOAOPOJA0B

AMHUHOKHUCIOTBI MW O€NKH. AMHMHOKHCIIOTHI Kak aM(I)OTepHBIe OpTraHU4Y€CKUC COCIAUHCHUS. OcHOBHBIE AMHWHOKHCJIIOTEI,

oOpa3yromue 6enki. XMMUYEeCKHe CBOMCTBA OEIKOB: THIPOJIN3, I€HATypalisl, KaueCTBEHHbIE (I[BETHBIE) peaKIIMM Ha OENKU

CTpOGHI/IC " CTPYKTYpa MMOJIMMEPOB. 3aBHCHMOCTh CBOMCTB MMOJIMMEPOB OT CTPOCHUA MOJICKYIIL. OCHOBHEBIE CIOCOOBI MOJIYYCHHUA

BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁI pPCaKkuuu NOJIUMEPU3alU U MMOJIMKOHACHCAIIUH. KJ'IaCCI/I(l)I/IKaIII/ISI BOJIOKOH

#HPar##H# nenTudukanus opraHMuecKuX CoeqUHEeHnH. Pemenne skcepiMeHTalIbHBIX 3a/1a4 Ha paclio3HaBaHUE

OpPraHn4Y€CKuUX BEIICCTB

I'enermueckas CBA3b MCXKIY KilaCCaMU OPraHNn4YC€CKUX Coe)II/IHeHI/Iﬁ




XUMUS U )KU3Hb

XuMus B MOBCETHEBHOM xu3HH. [IpaBuiia 6e30macHOi pabOThl ¢ €AKUMHU, TOPIOYMMH M TOKCUYHBIMU BEUIECTBAMH, CPEICTBAMHU

4.1
OBITOBOW XUMHHU
XUMHUA U 370pOBbE. XUMHUSI B MEIULHUHE. XUMHS U CEJIbCKOE XO3SMCTBO. XMMHS B MPOMBIIUIEHHOCTH. XUMHUS U SHEPreTHKA:
4.2 MIPUPOTHBIN U TOMYTHBIA HE(TIHOMN Tra3bl, X COCTaB U Hcmnoib3oBaHue. CoctaB HePTH U e€ nmepepadboTKa (MPUPOIHBIE HCTOYHUKHI
YTII€BOI0POIOB)
XuMusi U JKONIOTWsA. XUMHUYECKOE 3arpsa3HEHHe OKpyKawled cpeabpl u ero mocieactBus. OxpaHa ruapocdepsl, MOYBHI,
4.3 atMochepsl, Gropbl U (hayHBl OT XHMHYECKOTO 3arps3HeHus. [IpobiemMa oTX0I0B U MOOOYHBIX MPOJYKTOB. AJTBTEpHATHBHBIC
HMCTOYHUKU SHEPTUH
OO0mmue npeaCTaBICHUs O MPOMBIIUICHHBIX CIIOCO0aX MOTYYCHHS XUMUYECKHX BEIIECTB (Ha MpUMEpPE MPOU3BOJICTBA aMMHAKa,
4.4 CEepHOU KHUCIOTHI). YépHast u 1BeTHas MeTautyprusi. CTEKJIO U CHJIMKaTHAs MPOMBIIUIEHHOCTh. [IpoMEBIIIeHHast oprannyeckas
xumusi. CeIpbE 7151 OPraHUYEeCKOM MPOMBIILIIEHHOCTH
5 HH##Par##H# Tunbl pacyETHBIX 3a/1a4
51 ###Par#t#PacuéTsl Macchl BelecTBa WM 00hEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OHOTO U3
' YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB
5.2 ##HPar####Pacuérel TeruoBoro s dexra peakiuu
5.3 ##HPar####PacuéTbl 00bEMHBIX OTHOILIEHUH ra30B MPU XUMUYECKUX PEAKIHIX
5.4 ###Par#t#PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIIECTBA) MTPOJYKTOB PEAKIIUH, €CITU OJJHO U3 BEILIECTB JIaHO B U30BITKE
' (umeet mpuMecH)
5.5 #H##Par###PacuéTbl MaccoBOM WM 0OBEMHOM JTOJIM BHIX0/1a TPOIYKTA PEAKIIMH OT TEOPETUUECKH BO3MOKHOTO
5.6 #H##Par###Pacuétel macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MTPOIYKTA PEAKIINH, €CITU OJTHO M3 BEIIECTB JJaHO B BUJIE pacTBOpa C

OonpeAeIEHHON MacCOBOM J10JI€M PaCTBOPEHHOTO BEIIECTBA




5.7 H#HH#Par###Pacu€Tbl C UCIIOJIb30BAHUEM MTOHSATUN «MacCOBast A0S, «MOJISIpPHAsT KOHIEHTPAIU», «PAaCTBOPUMOCTH)

58 ##HPar##H#Haxoxnenue MOJICKYJIIpHON (POPMYJIBI OPraHUYECKOTO BEIIECTBA M0 €r0 INIOTHOCTUA M MACCOBBIM JIOJISIM JIEMEHTOB,

BXOJAIIUX B €TI0 COCTaB, UJIHU I10 IIPOAYKTaM CropaHus



