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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroOCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XuUMHs» B 00pa3oBaTelbHBbIX OpraHuzanusx Poccuiickoi
denepanMy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO H3Y4YEHHUs 3aHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEHIIMPOBAHHOTO,
npo@uibHOro O0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOOUMYIO IS
aJanTaiyuy uX K ObICTPO MEHSIOIMIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU O0y4YeHUs B OpraHu3anusix npodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCS] OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XuMMHM Ha3Hau€HUE TIpeAMeTa «XHUMHUS» MOJydaeT
HOJIpOOHYI0  MHTEpPHPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepKaHus,
pe3ybTaToB OOyYeHUS M TPeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBHUETENHECTBOM TOMY SIBJISIFOTCSA CJEAYIOLIME BBIMOJIHSAEMBIE MPOrpaMMOM IO
XUMUHU (QYHKIIHH:

o uH(pOPMALMOHHO-METOUYECKAs, peajau3alusi KOTOopoil olecredynBaer
MOJIyYCHUE TPEICTaBICHUS O IIENIAX, COJAEpX aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00y4arOUIMXCsl CPEICTBAMH IIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOrO NpoduIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: NPUHUMUIIOB CTPYKTYPUPOBAaHHS W TOCJIEAO0BATEIbHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHON OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydaroluxcs B
paMKax HWTOTOBOM aTTecTanud B (QopMe E€IWHOTO TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriryOJI€HHOTO U3YUSHUST XUMUU:



e YCTAHABJIMBAECT MHBAPUAHTHOE MPEAMETHOE COJAEpKaHUE, 0053aTeIbHOE
JUIST W3Y4YEHUs B paMKaX OTICHBHBIX MNpoduiIei, mIpemycMaTpruBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSI U3YYCHUSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO IOCIEIO0BATENBHOCTh HW3YYEHUS Y4eOHOTO
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COACPKATEIBHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHHUS OCHOBHOM 00Opa30oBaTelIbHOM
MpOTrpamMMBbl CpEeIHEro o01ero o0pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHIOB
y4eOHO-TI03HABATENIbHBIX  JEUCTBUH  OOydYaromierocsi IO  OCBOEHUIO
coJiep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIMSM B MPOrpamMMe MO XUMHH IMPEAYCMOTpEeHa
MPEEMCTBEHHOCTh € OOy4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBaHus. 3a TpefeilaMd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOW) COCTABIISAIONICH COJIEp KaHHUsI y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONICH,
KOTOpasi JOJHKHA OMPENESIThCS B COOTBETCTBUHU C HAMPAaBICHWEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYECHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeIHEro ooOmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIyOJNEHHOTO U3YYCHHUS HANpaBJIIeH Ha peau3aiuio
MPEEMCTBEHHOCTH €  MOCHEAYIOIIUM  OTaloM  MOJY4YeHUS  XUMHUUYECKOTO
oOpa3oBaHUsI B paMKaX M3y4YEHHUs CIHEHHUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCIUIUIMH B By3aX U OPTaHU3ALMSIX CPEIHETO MPOo(ecCHoHaTLHOTO
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
NPEUMYIIIECTBEHHO HA  paclIMpeHue W  yriayOJeHue TEOpeTUYECKOW U
MPaKTUYECKON MOATOTOBKU OOYYAIOIIMXCS, BEIOPABIIUX ONpENeAEHHBIN Mpoduib
0o0yd4eHUs, B TOM YHCJI€ C MEPCIEKTUBOM MOCIEAYIOMIETO MOTYyUYEeHHUs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusx mpodeccruonanbsHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUpyeMbIM pe3yJjbTaTaM OCBOCHUS
dbenepanpHOl 00pa30BaTEIBPHOM MPOTpaMMBbI CpPeAHEro oO0Imero oOpa3oBaHHS
W3yueHHE TpeaMera «XuUMHs» OPHEHTUPOBAHO TaKXe Ha pelieHue 3ajad



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUHN, YMEHUH palMOHAIM3alUKd y4eOHOTo TpyAa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeaeneHun moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpPKaHUA JTUX KYypCOB B MPOrpaMMe MO XUMHUHU 332 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEU U3yueHUs MpeaMETa.

OcHoBy copaepxkaHusg KypcoB «Opranudeckas xumus» U «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MO0Jy4aeT ONpEeAeiIEHHOE TEOPETHYECKOE OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTUYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3y4eHHs MpeaMera olecreuyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPENCTABICHUN O CTPOCHUM BEIIECTBA, XMMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. WM3ydenue mnepuommyeckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHUX IPEJCTABICHUSAX O CTPOECHUU aroMa. XMMHYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHnH, a TaKKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBanus. N3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (GOpMUpPOBAHMEM  TIPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOIECCaX U 3JIEKTPOJIU3E PACIUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUHM PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenserca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIHii.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIyOIEHHOTO YPOBHS M3YUYEHHUS JUUIsl KJIACCOB ONpeaeIEHHOTo poduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSIHUE CMEXHbIEC MpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa i KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpelMeTa B JaHHOM CIllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIipHAsE Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXPaHEHUS



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

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonoruueckoro npoduiast OOJIBIINI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumMus. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB Uit Oosiee
OOCTOATENIBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K NPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMNUAbI, OENIKU, YIJIEBOJbl, HYKICHHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHMS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB HAaydyHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C yU€OHBIMHU MPEIMETAMHU.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuMUsS» Ha YriayOJIEHHOM YpPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCS (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemenne
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IIpEeAMETa MpPeIoaract
peanu3anuio TaKux LeseH, Kak:

e (opMupOBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U MIO3HABAEMOCTH SIBJIICHUW IIPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  IpoOsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON O€30MacHOCTH, B Pa3BUTHH
MEJULMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB JHEPTHH, B
o0ecreyeHnn palroHaIBHOTO MPUPOJONOIb30BaHMS, B (OPMHPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM Cpefe;

e OCBOCHME CHUCTEMBl 3HAHUM, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIOLICH €CTEeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAaHUs XUMUYECKUX PEaKLUHH, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OLINX
Hay4HBIX MPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;



dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN IS OOBSICHEHUS
KJIFOYEBBIX M€ W OpoOJeM COBPEMEHHON XMMHUU, JJisi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C TTO3UIIMKA SKOJIOTHYECKONW 0€30MTaCHOCTH TIOCIICACTBUN
OBITOBOII M MPOU3BOACTBEHHON [EITEIBHOCTH YEJIOBEKA, CBA3AHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BEIIECTB;

yrayOJieHue  TPEACTABICHMM O  HAy4yHbIX  METOoJax  IO3HaHuS,
HEOOXOMMMBIX JUIsI TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHUS XUMUYECKHUX SIBJICHUN, HMEIOIIMX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEITEIBHOCTH U NOBCEIHEBHOM KU3HU.

B mnnaHe peanuzanuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GyHKIIUN 1IEJOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYIO  aKTyallbHOCTb
NpUOOPETAIOT TAKUE LT U 33Ja4H, KaK:

BOCIIUTaHUE YOCKJAEHHOCTH B TO3HABAEMOCTH SIBJICHUU MPUPOJIBI,
YBOKCHHS K TMPOLECCY TBOpPUECTBA B 00JaCTH TEOPETUUECKUX U
MPUKJIATHBIX HCCIIEIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO U IIO3HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIIMTAaHWIO  HA  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIIBHBIX HHTEPECOB, MHTCIICKTYATbHBIX M TBOPUYCCKUX
crocoOHOocTeM oOyuaromuxcs, (GpopMHpoBaHUE Y HUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpPa30BaHMIO W HEMPEPHIBHOMY OOpPa30BaHMIO KaK
YCIIOBHIO YCHENTHOMN MpodeCCHOHATBHON 1 OOIIECTBEHHOMN JeITeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMHpOBaHNE yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOTIOIL30BAHMS,
Pa3BUTHE SKOJIOTHICCKOU KYJIBTYPBI, IPHOOPETEHHE OIBITa OOIIECTBEHHO-
MTOJIE3HOM KOJIOTUYECKOMN JAESITETbHOCTH.

OO6m1ee YKnciIo 4acoB, MPEAYCMOTPEHHBIX U U3YUYCHUSI XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiero oOpazoBaHus, coctaBiser 204 yacos: B 10 kiacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHHM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaleHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COEIMHEHMSIX. Tumbl TUOpUIM3AMM AaTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbIM). THUIBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe 0 cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUSA O CTPYKTYpE MOJIEKYJl. 3HAUEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KilaccU(pUKALMKM OpraHuyeckux BewiecTB. lloHsTHe o
dbynkuuonansHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHoCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOYIJIMBAaHME M TOPEHHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIEeKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01mIas GopMyia, HOMEHKIATypa U
M30MepHsi. DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3annsl aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JErUIPUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYEHUs U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmMmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IIMKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMonorudeckuil psii ankeHoB, odmias (Gopmyiia, HOMEHKIATYypa.
DNEKTPOHHOE U  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alIKCHOB, Sp -
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLUMH NPUCOCAVHEHUS, 3aMEIIEHUS B O-MOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaneHoB (CONpsHKEHHBIE, U30JUPOBAHHbBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamnus
CONPSKEHHBIX TUeHOB. CrtocOoObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonoruueckuii psij ankuHOB, oO1as GopMyia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA QIKMHOB, UMEIOIINX KOHIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psiy apeHoB,
oOmas ¢popmyia, HOMEHKIATypa U U30MEpPHsl. DIIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpoeHue MoJeKkynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKkIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIONIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIBHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE APOMATUYECKUX YTIIEBOJAOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepaboOTKu HEPTH, UX IPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TrajJOTeHIPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YCHHsS] BEIIECTB M HUX MpPEBpalllCHUN:
n3ydeHue (GU3NIECKUX CBOMCTB YIJIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa MEepMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBopoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBaX, MOJY4YEHUE HDTWICHA U
M3YYEHHUE €ro CBOMCTB, O3HaKOMiieHHE ¢ KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIACTMAcC, KaydyyKOB M PE3UHBI, MOJECIUPOBAHUE MOJIEKYJ
YTJIEBOJIOPOIOB M FAJIOTE€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kanue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHOJIa W J3TaHojda). ['oMonorumdeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccuukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHast peakuysi Ha OJHOATOMHBIEC CIUPTHI. JIeHCTBHE 3TaHOJIA U METAaHOJIA
Ha opranm3M uenoBeka. CrnocoObl MOMy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ASTUJIIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: PEAKIIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKICO(QUILHOTO 3aMEIICHMUS.
JlefictBue Ha opraHu3Mm denoBeka. CrmocoObl MOMydeHUs U TMPUMEHECHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHE TUIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHus: U npuMeHenue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB.  XMMHUYECKHE CBOMCTBAa  aIbJETUIAOB M  KETOHOB:  pPEaKUUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3znueckue cBOMCTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BogoponHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuuss dSTepuUPUKAIUM, PEAKIUU C YYacTHEM YIJIEBOJAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBuTtenu BbICIIUX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAas, MNaJIbMUTHHOBAs, OJIEUHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrlocoObl OTyYeHUsS! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmwas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE U XMMHUYECKUE CBOMCTBA: THAPOIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3NYeCKUe 1 XUMUYECKHE CBOICTBA KUPOB: THIPOJIN3 B
KHUCIION U 11eoyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mp11a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEee JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukainms yriaieBoaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxOoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOKMCTBA ITIOKO3bI: PEAKIIMU C YYAaCTUEM CIIUPTOBBIX U AJIbJACTHIHOMN
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKo3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHus3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIIKNE U HEBOCCTAHABIMBAIOIIME AUCAaXapuabl. I uaponus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmal,
IJIMKOTEH W 1eiumtoio3a. CTpoeHre MakpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMala M LEIUTIOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIu3, KAaYECTBEHHAsl pEaKkiusi ¢ HMOJO0M. XHUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOJyYeHHe >PUpPoB LeiToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJEHCTBUE 3TAHOJIA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmenu(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumonerncrBue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. CIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHuvecKue coeJUHEeHUsI.

AMUHBI — OpraHUYecKue Mpou3BOJHbIe amMmmHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¢ apoMAaTHYECKHE; IEPBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Moiekyn, obdmas (opmyna, U30MepHs, HOMEHKIaTypa U (U3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKWIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiIMsSHUE TPYNI aTOMOB B MOJieKyJie aHuIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHE anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH301a.

AmuHokucIoThl. HoMenknaTypa u uzomepusi. OTAenbHbIE MPEICTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3NYecKkue CBOWCTBA AMUHOKHCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHMCJIOT Kak aM(OTEpHBIX OpPraHUuYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HayeHue aMUHOKNCIOT. CUHTE3 ¥ THIPOJIU3 NENTHIOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAs M TpPETUYHA
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KAueCTBEHHbIC PEaKLMU Ha OCJIKH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JCHATypalusi OCJIKOB NMpU HArpeBaHUH, IIBETHHIC
peakniuu Ha O€NKH, pelIeHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTconepxalme OpraHUYECKUe COECTMHEHUSD) 17§ «Pacno3HaBanue
OpPTraHUYECKUX COCTUHEHUI».

BricokoMoJIeKy/IAPHBIE COeIMHEHHS .

OCHOBHBIE MOHSTUS XMMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD IMOJMMEPU3ALINN, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraéMbie MOJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
O3HAKOMJICHUE C Oo0Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJieKyJIsipHOM (OpPMyJibl OpPraHMYECKOTO COCIAMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMyu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpPMYIIbI
OpraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHHUsI, ONMpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOXHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBbIN (haKT, TUIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHUsS, CKOPOCTb, SHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEpOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IbIXaHWE, OEJIKH, YIJIEBOABI, JKUPHI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIE, TOILTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMruieckux 3J€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpPOUTAIISIM.
DNeKTpOHHbIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPUIATENBHOCTbD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBa3b NEPUOIAYECKOrO 3aKOHA U [lepHonUecKord CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Meunneneesa.

XuMH4UecKasi CBsI3b. BHIIBI XMMHYECKOM CBSI3U: KOBAJIECHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KpartHeie cBaA3u. Bonxopoanas CBs3b.
MexmoneKysspHbIe B3aUMOCUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THMBI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremMax. VictuHHbie pacTBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTEINIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHu4decKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMS U MPEBPAIICHU S
DHEPIUM MPU XUMHUYECKUX peakiusix. TernaoBbie 23 (HEKThl XUMUYECKUX PEaKIn.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMoreHHbIE U reTepOreHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIEC peaKIui. XUMHYeCcKoe paBHoBecre. KoHncraHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble U ciaOble  DJIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHST W BOCCTaHOBJIEHUS.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
pa3oKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KaTalIM3aTopa, MOJIEIU
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieTieHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HeMeraiuioB B llepuoguueckon cucremMe XUMHUYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, pusndeckne M XHMHYECKHE CBOMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonMBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B mpuUpoie, CIOCOObI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHenmume KUCIOPOACOACPIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TIOTYyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(IV), okcun
cepbl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnenwe B mpupone, CrHocoObl MOMy4deHUsS, (U3HUECKUE H
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoXA€HUWE B Npupoje. AJUIOTPOINHbBIE  MOJIU(UKAIUH.
®duznyeckue W XHUMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u e€
COJM. AKTHBUPOBAaHHBIA yroiib, ajacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIpriMeHeHre MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €rO
COCIMHEHN.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOMy4eHMs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHUCIIOTA, CUJIHKATHI.
[IpumeHenne kpeMHus U ero coeAuHeHnil. CTeKI10, €ro Moxy4YeHue, BUAbl CTEKIIA.

[Tonoxenne MeTtamioB B [leproanyeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CrmuiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  CrocoObl
NOJIyYeHUS METaJJIOB: THIPOMETAILTYPIus, NUPOMETAILUTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramioB. CrnocoObl 3allUTHI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE TPOCTHIX BEIIECTB U UX COCIMHEHU.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer [leprogudeckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COEIWHEHUU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AnroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHla M €ro COEOUHEHHU.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHIbI,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCH]IA LIMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [[puMenenue
LIMHKA U €T0 COEUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMM «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO MCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C PacTBOPAMM KHCIIOT H
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJIEUCTBUE THJIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHUE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorenn», «Cepa u e€ coeguHeHUs», «A30T U (pochop U UX COCTUHEHHSD,
«Mertaibl TIaBHBIX TOArPYIID», «MeTamibl TOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOrO pa3BuTuUs yenoBedectna. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS M METOAOJOTMHA HAyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHLKIIBI OpraHU3alMi XUMHUYECKOr0 TPOU3BOACTBA. I[poMBIIIEHHBIE
CIOCOOBI MOMYYEHUsI BaXKHEHUIINX BEIIECTB (HAa MpUMEpe MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOJIYYeHUs] METAJIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH Cpeabl M €ro IMOCIEACTBUS.
Pounb xumuu B 006ecriedeHIH SHEPreTHIeCKoi Oe30MacHOCTH.

XuMusi H 340poBbe uesnoBeKa. JlekapctBeHHble cpencTtBa. IlpaBuna
MCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XvMHS THAIINA: OCHOBHBIC KOMITOHEHTHI, TTUIEBbIE 700aBKU. Poib Xxumun B
o0ecrieuyeHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEICTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHndeckrie U MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuainel g 3JeKTpOoHUKU. HaHOTEXHONIOTMN.

PacuérHble 3anaumn.

Pacuéter: Macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB HMMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKlIHUM, €CIM OJHO M3 BEHIECTB JAaHO B BHJE PACTBOpPA C OIPEICIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKUUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOPraHUYEeCKOM XMMHH B 11 Kilacce oCyIlIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
peaMETax €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KJacCU(UKaIs, MePUOJTUYHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MAKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSIHUE BEIECTBa, HUJCATbHBIA ras,
(buznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onochepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK YHEPTUU B DIKOCHUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OGPA30OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUHCKON T'PaXTAaHCKOW WACHTUYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTUUECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD» OTPakKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEeIbHOCTH
0Oy4JaronIuXxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIMYHOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHHOCTH
oOy4Jaromnmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HaHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBOXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEJBHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YU€OHOU ACSITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€YECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh PE3yibTaT
JUTUTEIbHBIX ~ HAOMIOJACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



MHTEpeCca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKHMHU SBJIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI IIEHHOCTEH 3/I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJItoicHUsT TpaBwi 0e30MacHOTO OOpallleHus C BeIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIbHOCTH;

MOHMMAHUS LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATEeTbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPodeccuil pa3IudHoro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUHN IO XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUMBHUIYAIbHOH TPACKTOPHUH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1eJIECOO00PA3HOTO OTHOIIEHUS K TPUPOJIEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIUSHHUS
HPKOHOMMYECKHUX TPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HAHUS HEOOXOIUMOCTH WCIIONB30BAHUS JOCTIKEHUNW XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX ICUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl PA3BUTOr0 3KOJOTUYECKOTO MBIIUIECHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MIPOTUBOCTOSTH HJIEOJOTHUHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IE€JIOCTHOTO
MpEACTaBICHUS] 00 OKpY’KalollleM MUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOM pOJM B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHON KyJIbTYpbl, B PELIEHUU TJIOOATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 9KOJIOTMUECKON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYy/ia U AKOJIOTHYECKHA KOM(OPTHOM KU3HHU KaXKIOTO YICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOJIANIUX B HEM U3MEHEHUMN, YMEHHUS JeiaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJbI0 MOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON NeATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTIMU;

WHTEpeca K 0COOCHHOCTAM TpyAa B pasiuyHbIX cepax mpodeccnoHaIbHON
JEATEeIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTATBl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydaIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIICHAYYHBIE MOHATUSA, OTPAKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UcCIeA0BaHUEe, HAOIIOJEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecCIreynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHOCOOHOCTD oOyJaromuxcs UCIOJIb30BaTh OCBOEHHBIE

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

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETyJATHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeMU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTB PE3YyJIbTaThl AEATECIHLHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHSITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJI30BaTh COOTBETCTBYIOIINE MOHSITUS JII OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KJIAacCU(PUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHS (MHAYKTUBHbBIC, JI€NYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHUE XUMHYECKOU



peakuuu — MpH PElIeHWH Y4eOHBIX MO3HABATEIbHBIX W MPAKTUYECKUX 3aj]ad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKIHnii;

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJITAHUPOBAHUS M IPOBEACHHS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTU PE3YJIbTAaTOB HCCIEA0BAHNUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIAaHHOM padoTe;

NpUOOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJOB pEUICHUS IPaKTHUYECKHX 3a/]ad, IIPUMEHEHUIO pa3JInYHbIX
METOJIOB [TO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJISIpHAsl JUTepaTypa XHMHMUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE IOCOOus,
pecypcsl MHTepHeTa), aHaau3upoBaTh MHGOPMALIMIO Pa3IUYHBIX BUAOB U (HopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

(bopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS HMH(GOPMAILMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpelCTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIA fA3BIK B KadecTBe CpeAcTBa Mpu paboTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MeEXIpeAMeTHble ((usuyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIEC 1eHCTBHS:



3a1aBaTb BOIIPOCHI I10 CYIICCTBY O6CY)I(I[3€MOﬁ TEMBI B XO0J€ AUAI0ra /i
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WM COBMECTHO CO CBEPCTHUKAMU MPHU BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MyTEM COIJIACOBAHUS MO3ULIUNA B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIIBHOCTh, ONpeAeisasd €€ ILeM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh IIpe/laraéMblii  alroput™M JEHCTBUM mpu
BBIMIOJJTHEHUHM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESTEIBHOCTH HAa OCHOBE CaMOaHalu3a H
CaMOOLIEHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeaHEro oOImero oOpa3oBaHUs BKIOYAIOT CIEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS ¥ CIOCOOBI JIEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMUA U MPEe0OpPa30BAHUIO 3HAHUMN, BUABI JACSITEIBHOCTU
[0 TMOJY4YEHHIO HOBOTO 3HAHMSI M NMPUMEHEHHUIO 3HAaHUN B Pa3IMUHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XUuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE pPEe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHs»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU YCTOWIHUBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTHYECKON, SJHEPTrEeTUUECKOU U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn pPalMOHAIBHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
4eJloBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOIO OTHOIIECHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00bEM, YTIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
TpyIma, paadkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUs, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCAUHEHUS, TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TP XUMUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XMMUU, MHUPOBO33PEHUECKHE 3HAHMS, JEKAIlUe B OCHOBE
MOHUMAHUSI TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIUil, TEPMOJUHAMUYECKHX U KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MEpHBIN d(pdexThi, opueHTanTsl 1 u Il pona);
(aKTOJOrMYEeCKHe CBEJCHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUHM U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M IMPaKTHYECKOU
NEATEeTbHOCTH  YeJOBEeKa, OOMMX  HAyYHBIX  NPHUHIMIAX  XHMHUYECKOTrO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHABJIMBATh UX B3aMMOCBSI3b, MCMOJb30BATh COOTBETCTBYIOUIUE MOHATUS MPU
ONMCAHUU COCTABA, CTPOCHHS U CBOMCTB OPraHMYECKUX COCIUHECHUN;

chOpMHUPOBAHHOCTH YMEHMUIA:

UCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISAITh YPAaBHEHHS] XMMUYECKHX PEAKIMl U PaCKpbIBaTh UX CYIIHOCTbD:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEaKIHMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX pEeaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HoMeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIE HA3BAHUS JIA OTACIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IUIEPUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIJIOTa, CTEAPUHOBAs, OJIEMHOBAsI, MAJIBMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONPENCTATh BHJI XWMHYECKOW CBS3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

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

chOpMHPOBAHHOCT, ~ YMEHHMM  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH Pa3TUUHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKEHOB, AJIKaJUEHOB,
QJIKUHOB, AapPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJIETUJIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
AMUHOB, AMHUHOKHUCJIOT, OENKOB, yrJIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C MCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHWYECKUX COCTMHEHHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBS3U (G- U T-CBSI3H), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, Yyrojb), CHOCOOBI €ro mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB IMepepaboOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
MEeTOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE omneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CIEJACTBEHHBIX CBA3EH — IS MU3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
WCITOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKONW XUMHUHU ISl OOBSICHCHHUS WU
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPO/LY;

cOPMHPOBAHHOCTh YMEHH: TMPOBOJUTH PACUETHl MO XUMHUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOMIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
GbopMysIBI BEIIECTBA MO W3BECTHBHIM MACCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OLICHUBATH
C TO3UIMH  DKOJOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepadOTKOn
BEILIECTB, UCMOJIb30BATh MOJIYYEHHbIC 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUH: CaMOCTOSITENIbHO TIJIAaHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpamieHusi ¢ BeHIeCTBAMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynUpoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIndyHoON dopme
pe3yabTaThl SKCIEPUMEHTA, aHATTM3UPOBATh U OLICHUBATH UX JJOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJIOTHUYECKHU 11€J1eCO00pPa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IEJSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MIPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JCHCTBHUS Ha KUBBIC OPraHU3MBI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBOi nHQpopMaluu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1aueH.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSDY OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK W €€ poju B 00€CIeUeHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPIHM, B OOECIEUYEHUH PAIMOHAIBHOTO MPHUPOAOIOJIH30BaHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUSI W O0OIIEed KyJIbTypbl 4YeJOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPHUPOTHOMN

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH DJJIEMEHT, aToM, SJIpo aToMa,

U30TOIIbI, FJIEKTPOHHAsI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBs3b (KOBAJICHTHas, WOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JIUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEaKIIMU, CKOPOCTh XUMUYECKON pPEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DJICKTPOIUTHUYECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKallieé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
IPEACTABICHUS] O CTPOEHUMU BEIIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKUE CBEJCHHS O CBOWMCTBAX, COCTaBe, MOJTYYECHUHU U O€30MaCHOM
WCIIOJb30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  4YEJIOBEKa, OOIMX  HAy4YHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHUS HPH
OMMCAHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

cOPMHPOBAHHOCT, ~ yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHE PEAKIIUU 10 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS HJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUSI M KPUTEPHUU TSl KJIacCU(UKALIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh SJIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa,  uCHONB3Ys  TMOHATUSA
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE U BO30YXKIEHHOE HSHEPreTUYECKUE COCTOSIHUSI aTOMay;
OOBSICHAITh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm UM rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTM aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JIEKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'E€HETUYECKOW CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKpPbIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMeHa MyTEM COCTaBIIEHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWUW;  pEaKUMW  THUAPOJIW3a;  PEaKUuu
KOMITJIEKCOOOpa3oBanHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUSA );



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAaka,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€J1€CO000pPa3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLICHHS PUCK-TI0JIb34;

c(OpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUW MPUPOABI — HAONIIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOH JEATETLHOCTH YEJIOBEKA U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJISITH B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSA TPOBOJUTH PACUETHI: C UCIOJIb30BAaHUEM
MOHSTUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALUs;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
win 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO AUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEaKIUM, €CIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOJAYKTa PEaKIUH,; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JKCIEpPUMEHT  (NpOBEACHHME  peakuuMid  HOHHOro  OOMeEHa,
MOATBEPKACHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPEIECIICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHHUE BIIUSHHUSI
pa3MYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakIuu, peIlICHHE
OKCIEPUMEHTANIbHBIX 3adad 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00paTOPHBIM
obopynoBanueM, (HOpMyIupoBaTh IIelb HMCCIECNOBAaHUS, TMPEIACTABISATh B
paznu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH MX
JIOCTOBEPHOCTB;



c(hOpMHUPOBAHHOCTh YMEHHI: COOJIIOIATh MPaBUJIa TIOJIb30BAHUS XUMUYECKOM
nocyoM M j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOWIEH MPUPOIHOU
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYHIECTBIISTH I1EJICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HayyHas
JaUTepaTypa, CpelcTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(pOpMaIuio, mepepadbaTpiBaTh €€ U MCIIOIH30BAThH
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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bubmuorexa [JOK
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 hitps-//m.cdsoo.ru/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
5.1 BricokomonekysipHble COeTMHEHUS 6 bubmorexa [TOK
' P A https://m.edso00.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumMenoBanue pa3aejioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepronnueckast cucteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd5724
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 11 | bubmmoreka [JOK
’ BEILIECTB https://m.edsoo.ru/2dd5724
bubnunoreka LIOK
1.3 X 19 1 3
HMHACCIHE peariini https://m.edsoo.ru/2dd57124
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 1 1
eMETAIRT 3 3 https://m.edsoo.ru/2dd57124
2.2 Mertanibl 23 1 2 bubnuorexa [IOK
https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Paszaea 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 but6mmorekxa [IOK
’ JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102






IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabnsie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
[Ipenmer u 3HaYEHUE OPraHUYECKON
XUMHH, [IPEICTABICHHUE O
1 https://m.edsoo.ru/2368dbc3
MHOT000pa3uu OPraHuYEeCKUX
COETUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
yriaeposaa (0OCHOBHOE U BO30YKIEHHOE
- 1 https://m.edsoo.ru/bd893ad5
coctosiHus ). BanenTHbie
BO3MOKHOCTHM aToOMa yriiepojaa
XuMUYecKasi CBSI3b B OPraHUIECKHX
COEAMHEHUSX. MexaHu3Mbl
. 1 https://m.edsoo.ru/b5b7988a
00pa3oBaHMs KOBAJEHTHOU CBSI3H,
croco0bl pa3peIBa CBsA3EH
Teopus cTpoeHUS] OPTaHUIECKUX
. 1 https://m.edsoo.ru/d7378a4c
coennHeHnit A. M. byrieposa
Buner uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHBIC
1 https://m.edsoo.ru/cae3f437
3¢ eKTH B MOJIEKYyIaX OPTaHHYECKUX
COEMHEHMI
[IpencraBnenne o K1acCUPUKAITUN U
CHCTeMaTH4YeCKasl HOMEHKJIaTypa 1 https://m.edsoo.ru/8d4ad178

(IUPAC) oprann4eckux BEIIECTB




Knaccudukanms peakiuii B
OPraHN4eCKOM XUMHH

Cucremaruzanys 1 00001enme
3HAHUH 110 TEME

https://m.edsoo.ru/ecddc12e

https://m.edsoo.ru/a5f718a6

AJIKaHbI: TOMOJIOTUUECKUH PsiJI,
obmrast popmysa, HOMEHKIATypa U
HU30MEpHS, SIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT

https://m.edsoo.ru/e3a8faff

10

11

12

13

dusznueckre 1 XUMHUYECKHE CBOMCTBA
aJIKaHOB

HaxoxeHue ankaHOB B IPUPOJIE.
CriocoObl 1osTyuyeHus: ¥ IpUMEHEHUE
aJIKaHOB

[uknoankansl: odmas Gpopmyia,
HOMEHKJIaTypa 1 U30Mepus,
0COOEHHOCTH CTPOCHUS U
XUMHYECKHUX CBOMCTB, CITIOCOOBI
MOJTyYCHHUS ¥ IPUMECHEHHE

Pemenne pacuéTHpIX 3a7a4 Ha
oTpeieNieHue MOJIEKYISIPHOM
(hOpMyIIbI OPraHUYECKOTO BEIECTBA
110 MacCCOBBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJISAIIMX B €r0 COCTAB.
Cucrematusanusa 1 0000IIeHnE
3HAHWH I10 TEME

https://m.edsoo.ru/4d74c161

https://m.edsoo.ru/a952cb7b

https://m.edsoo.ru/2a44t6d6

https://m.edsoo.ru/65d19a58

14

AJIKEHBI: TOMOJIOTHUECKUH s,
obmas popmysia, HOMEHKIIATYypa,
AJIEKTPOHHOE M MTPOCTPAHCTBEHHOE

https://m.edsoo.ru/f2cb3f4f




15

cTtpoeHue Mosekysr. CTpyKTypHas U
LUC-TPaHC-U30MEPHS AIIKEHOB
dusndyeckre ¥ XMMUUECKHE CBOMCTBA
ankeHoB. [TpaBuiio MapkoBHUKOBA

https://m.edsoo.ru/3344bc86

16

17

18

19

CriocoObl osTy4eHHs 1 IPUMEHEHNE
AJIKCHOB

[IpakTuueckas pabora Ne 1 mo Teme
"[losnydyeHue aTUIIEHA U U3YyYEHHE €TI0
CBOMCTB"

Pemenue pacu€rHbix 3a/1a4d Ha
ONpeIeIIeHUE MOJIEKYIISIPHOM
(bOopMyIIbl OPraHuYecKOro BEIECTBA

AnKaHeHBl: CONPSKEHHBIE,
M30JIMPOBAHHbBIE, KyMYJIMPOBAHHBIE.
Oco6eHHOCTH 3IIEKTPOHHOTO
CTPOEHUs

https://m.edsoo.ru/7fcf418c

https://m.edsoo.ru/579¢874d

https://m.edsoo.ru/61adef6e

https://m.edsoo.ru/98c2elcf

20

XHAMHYECKUE CBOMCTBA CONPSIKEHHBIX
JMEHOB

https://m.edsoo.ru/ccd8de92

21

22

23

CrniocoObl osTyyeHHs 1 IpUMEHEHNE
aIKaIneHOB

AJIKMHBI: TOMOJIOTHYECKHUH Psiji,
obrmrast popmysa, HOMEHKIATYpA,
3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJICKYJI, (PU3UIECKHE
CBOMCTBA

XUMHNYECKHE CBOMCTBA aJJKUHOB

https://m.edsoo.ru/2fdaca94

https://m.edsoo.ru/b8a7aeb4

https://m.edsoo.ru/4d288c7f

24

KavecTBeHHBIE peakliK HA TPOMHYIO
CBSI3b

https://m.edsoo.ru/8c624d76




25

26

CriocoOsl MoTydeHus: ¥ IpUMEHEHUE
AIKWHOB

Pemenue 3anay: pacy€rsl no
YpaBHEHHUIO XUMUYECKON peaKkIuu

https://m.edsoo.ru/d91efa6f

https://m.edsoo.ru/3311536¢

27

28

29

30

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

ApEHBI: TOMOJIOTHYECKUH psifl, 001Iast
dbopMyIia, HOMEHKJIATypa.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE MOJICKYJI OeH307a 1
TOJTyoJIa, UX (PU3UYECKUE CBOICTBA

XHUMHUYECKHE CBOMCTBA aApCHOB!
pCaKkuuu 3aMCIICHUA

XUMHUYECKUE CBOWCTBA aPEHOB:
peaKIu NPUCOECTUHEHNUSI, OKUCIIEHUE
TOMOJIOTOB OeH301a

https://m.edsoo.ru/caad3dc2

https://m.edsoo.ru/bd74874f

https://m.edsoo.ru/al481eeb

https://m.edsoo.ru/475ecb63

31

Oc00EeHHOCTH XUMUYECKUX CBOWCTB
CTHpOJIa

https://m.edsoo.ru/3a398431

32

33

34

Pemenne pacu€THeIX 3aa4 Ha
ONpeIETICHUE MOJIEKYIIIPHOMN
(hopMyITBI OPTaHMYECKOTO BEIIECTBA
CriocoObl osTyyeHHs U IPUMEHEHUE
apeHOB

I'eneTnyeckas CBsI3b MCXKIY
pa3IMYHBIMU KJ1accaMu
YIII€BOJOPOIOB

https://m.edsoo.ru/ee25a78b

https://m.edsoo.ru/17b1c8d9

https://m.edsoo.ru/12a2861c

35

PacuéTel mo ypaBHEHUSIM XUMHUYECKUX
peakuuii. CucremaTusanus u

https://m.edsoo.ru/442986¢cc




36

000011IeHNE 3HAHUH I10 TEME

IIpuponnsii ras. [lomytHeie
He(TsIHBIC Ta3bI

https://m.edsoo.ru/e234f8be

37

38

39

KameHHbIi1 yroips 1 IpOLyKThl €ro
nepepadboTKu

Hedtp 1 ciocoOs €€ nepepaboTKy.
[IpumeHeHne mpoayKTOB MepepadoTKu
HepTH

I'enetnueckas CBS3b MEKAY
Pa3IUYHBIMH KJ1accaMu
yTIIEBOJIOPOIOB

https://m.edsoo.ru/2144ba22

https://m.edsoo.ru/e251538d

https://m.edsoo.ru/bf1e4b96

40

l"asorenonpoun3BoiHbIE
YIJI€BOJOPOIOB: AIEKTPOHHOE
CTPOCHUE; pEaKLUN 3aMEIICHHUS
rajoreHa

https://m.edsoo.ru/c5f79¢25

41

JeiicTBue 1menouei Ha
FaJIOFeHHpOI/ISBOJIHBIG.
BzaumopeiicTBre quTajoreHaaIKaHoB C
MariieM U IHHKOM

https://m.edsoo.ru/e554b8e6

42

43

44

Cucremarusanusa 1 0000IIeHnE
3HaHUM Mo pazaeny "YrieBoaopoas"

KonrtponsHas pabora no teme
"Yranesonopoast"

[IpenensHBIC OJTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHUH psif, oOrmast
¢dopmyIa, CTpOEHUE MOJIEKYII,
M30MepHsi, HOMEHKJIATypa,
knaccupukanus, pusnyeckue

https://m.edsoo.ru/3b144da2

https://m.edsoo.ru/9¢237{51

https://m.edsoo.ru/bb16ae5d




CBOICTBa

XUMHUYECKUE CBOMCTBA MPEIETbHBIX

45 https://m.edsoo.ru/6f18427a
OJIHOATOMHBIX CIIHPTOB
CriocoObI MOJTy4eHUsl U IPUMEHEHUE

46 v P https://m.edsoo.ru/fe897d79
OJTHOATOMHBIX CITHPTOB
[IpocTeie 3¢upbl: HOMEHKIATYpa U

47 n30Mepusi, 0COOCHHOCTH (PU3UICCKUX https://m.edsoo.ru/da3f9731
Y XMMHYECKHUX CBOWCTB
MHOroaToMHbIE€ CIIUPTHI:

48 STUJICHTJIUKOJIb U TJIUIEPUH, UX https://m.edsoo.ru/76bb7ddd
¢bu3nuecKkre 1 XuMHUYEeCKHe CBONCTBA
CriocoOpl 1osTyueHus: ¥ IPUMEHEHUE

49 https://m.edsoo.ru/784b2d18
MHOTOQTOMHBIX CITUPTOB
DeHoJI: CTPOCHUE MOJIEKYIIbL,

50 (dbusmveckue cBoicTBa. TOKCUYHOCTH https://m.edsoo.ru/e9277e91
(dbenona

51 Xumuueckue cBoicTBa (hpenona https://m.eds00.ru/2978c8c9
CriocoObl MosTyueHus: ¥ IpUMEHEHUe

52 https://m.edsoo.ru/8d59bca2
(dbenomna
ITpakTuyeckas padora Ne 2. Pemenue

53 SKCIIEPUMEHTAJIBHBIX 331124 I10 TEME https://m.edsoo.ru/2897db64
"CnupTsl 1 peHostb"
CucremaTu3aius 1 0000IIeHNe

54 . https://m.edsoo.ru/2¢4519dd
3HAHUU TIO TeMe
AJBIETHIBI M KETOHBI: 3JICKTPOHHOE
CTpOCHHE KapOOHHMIIBHOM TPYTIIIHI;

55 P P pyn https://m.edsoo.ru/bdbd24f3

TOMOJIOTHUYECKHUE PSJIBI, 001I1as
dbopMyIa, n3oMepus 1 HOMEHKIIATypa




56

57

ATbIEruIpl ¥ KETOHBI: (PU3HUECKUE
CBOMCTBA; peaKIMK MPUCOCTUHEHUS

PeaKHI/II/I OKHCJICHHUS U KQYECCTBCHHBIC
pE€aKkuuu aJIbACTUa0B U KETOHOB

https://m.edsoo.ru/88a62b8&f

https://m.edsoo.ru/73b6c¢718

58

59

60

61

CriocoObI MOJTy4eHUs AJTbICTHIOB U
KETOHOB

OAHOOCHOBHBIE MPEIETbHBIC
KapOOHOBBIE KHCJIOThI, 0COOCHHOCTH
CTPOCHHMSI KX MOJICKYJT

W3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KHCIIOT, MX (DU3UYCCKHE
CBOICTBa

XUMHYECKHE CBOMCTBA ITPEAEIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

https://m.edsoo.ru/4f1f8b59

https://m.edsoo.ru/5f151b21

https://m.edsoo.ru/26eal7bb

https://m.edsoo.ru/d1a72f6¢

62

63

Oco0eHHOCTH CBOMCTB MypaBbHHOMN
KHCI0Thl. MHOTOOOpa3ue kapOOHOBBIX
KHCJIOT

Oco0eHHOCTH CBOMCTB:
HeMnpeIeIbHBIX U aPOMaTHIECKIX
KapOOHOBBIX, JUKAPOOHOBHIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeH BRICIIX KaPOOHOBBIX
KHUCJIOT

https://m.edsoo.ru/45dd781e

https://m.edsoo.ru/55bec935

64

65

[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KHCIIOT

CriocoObl osTyyeHHs U IPUMEHEHUE
KapOOHOBBIX KHUCIOT

https://m.edsoo.ru/b38d6124

https://m.edsoo.ru/d9bcd1b5

66

CnoxxHbIe 23(DUPBI: TOMOJIOTHYECKUIT

https://m.edsoo.ru/26d8c26a




67

psn, obmmas hopmysa, H30MEpHs U
HOMEHKJIaTypa

du3nYeCcKre U XMMUYECKUE CBOMCTBA
a¢upoB

https://m.edsoo.ru/582cedcc

68

Pemenne pacu€THbIX 3a1a4: 110
YPABHEHUIO XUMUUYECKOU PEaKLIUK, Ha
OINPEIIEIICHUE MOJIEKYIIIPHOU
(bopMyIIbl OPraHMYECKOro BEIIeCTBa

https://m.edsoo.ru/23219d57

69

[IpaxTuueckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4d 110 TCME
"Kap6oHoBbie KHCIOTHI. CI10XKHbBIE

s¢upsr”

https://m.edsoo.ru/bd359e4c

70

71

72

XKupsr: crpoenne, pundecKue u
XUMHUYECKHUE CBOMCTBA (THAPOITH3)

Oco6eHHOCTH CBOMCTB KUPOB,
COJIEp>KaIINX OCTATKU HEMpPeIeTbHBIX
KHUPHBIX KUCTOT. JKupsl B mpupoe
Mpbu1a KaK COJIM BBICIIIHX Kap6OHOBBIX
KHCJIIOT, UX MOIOIIlee JIeHCTBHE.
[ToHsATHE O CHHTETHYECKUX MOFOIIHNX
cpenctax (CMC)

https://m.edsoo.ru/7b93b15¢c

https://m.edsoo.ru/b921d82b

https://m.edsoo.ru/bcec45f7

73

['eneTnveckas CBSI3b yriaeBOAOPOIOB U
KHCJIOPOJICOACPIKAITIUX OPTaHUIECKHIX
BEILIECTB

https://m.edsoo.ru/bacedf53

74

75

PacuéTsl 10 ypaBHEHUSIM XUMHYIECKUX
peakuuii

Cucremarusamnus 1 00001IeH1E
3HAHUH T10 TEME

https://m.edsoo.ru/8f5cd5f8

https://m.edsoo.ru/3336fbff




76

77

OO6m1ast XxapakTepucTHKa YIJIEBOJIOB U
KJIacCU(UKALUS YTICBOIOB (MOHO-,
JTU- U TIOJTUCaXapU/Ibl)

Mounocaxapubl: huznueckue
CBOMCTBA U HAXOXKJIEHUE B IPUPOJIE

https://m.edsoo.ru/458fb977

https://m.edsoo.ru/496cfdf4

78

IIpuMeHeHue K036l €€ 3HaYeHUE B
KU3HEEATEIIBHOCTH OpraHu3Ma

https://m.edsoo.ru/a4b3ed9d

79

80

81

Jucaxapuabl: caxapo3a, MalbT03a U
nakro3a. HaxoxneHnue B npupone u
[IPUMEHEHHE UCaXapuI0B
[Tonmucaxapupl: cTpoeHue

MaKpOMOJICKYII, (1)I/I3I/I‘ICCKI/IC u
XHUMHUYCCKUC CBOfICTBa, IIPUMCHCHUC

[TousiTue 00 HNCKYCCTBCHHBIX
BOJIOKHax

https://m.edsoo.ru/48f213dc

https://m.edsoo.ru/1e4479cc

https://m.edsoo.ru/6178c2d7

82

Pemrenne pacueTHbIX 3aa4 Ha
OIIpEEIICHUE JI0JIA BBIXOAA MIPOLYKTA
peakuuu OT TEOPETUYECKH
BO3MOKHOI'O

https://m.edsoo.ru/5cbec922

83

84

85

Cucremarusanusa 1 0000IIeHnE
3HAHUM MO pa3aeny

KonrtponsHas pabora no teme
"Kucnoponcoaep:xaiue
OpraHN4YeCKHUE COCTUHEHUS"

AMUHBI: KJIaccu(pUKaIys, CTPOCHNE
MoJIeKyJ1, oOmiast hopmyia, usomepus,
HOMEHKJIaTypa 1 (pusnueckue
CBOMCTBA

https://m.edsoo.ru/22ef4cd5

https://m.edsoo.ru/4bce75f5

https://m.edsoo.ru/264c457¢




86

87

XUMHAYECKHAE CBOMCTBA
anmn(aTUIecKuX aMHHOB

AnnnuH: CTPOCHUE aHUJIMHA,
0COOCHHOCTH XHUMUYECKHUX CBOMCTB
adHWJINHAa

https://m.edsoo.ru/cf136751

https://m.edsoo.ru/8444e692

88

CriocoObI MOJTy4eHUs U IPUMEHEHUE
amn(aTHIecKuX aMHHOB

https://m.edsoo.ru/13a4f7bf

&9

90

91

92

AMMHOKHCIIOTBI: HOMEHKJIaTypa 1
nu3zomepusi, pusnyecKre CBOMCTRA.
OTtnenbHBIC IPEACTABUTENH Ol
AMUHOKHCIIOT

XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT,
UX OMOJIOTUYECKOE 3HAUCHUE
aMUHOKUCIIOT. CHHTE3 U THAPOIHU3
TIETITU]IOB

benku kak npupoiHbIe TOIUMEPHI;
CTPYKTYpbI O€JIKOB

XUMHUYECKHUE CBOMCTBA OEIIKOB

https://m.edso00.ru/85448565

https://m.edsoo.ru/beaffefe

https://m.edsoo.ru/69658fcd

https://m.edsoo.ru/bf1db66d

93

94

95

A3oTtcoaepikaiiue
reTCPOUUKINYCCKHUE COCIUHCHUS.
HyxnenHoBbIE KHCTOTHI: COCTaB,
CTpOEHHE U OMOJoTHYECKas poJib

ITpakTuyeckas padora Ne 4. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"A30TCcoaepKalre OpraHnYeCcKHe
COECIMHEHUS "

[TpakTuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME

https://m.edsoo.ru/b5dadfa3

https://m.edsoo.ru/cfcd234b

https://m.edsoo.ru/e7ba8f7c




"Pacnio3zHaBaHre OpraHUYECKUX
coeqrHeHnn"

KonTponbnas pabora no teme
96 "A30TCcoaepKale OpraHnyeCcKhe 1 1 https://m.edsoo.ru/c227969f

coenuHeHus"

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN U

97 1 https://m.edsoo.ru/649¢e1dcf

MCTOAbI UX CUHTC3a —
noJIMMEepu3anus U MMOJUKOHACHCAIIHUA

ITmacTMaccrel. YTunmuzanusa u
98 t 1 hitps://m.edsoo.ru/312f65¢1
nepepaboTKa IIacTuka

DnacToMepbl: HaTypalbHbIN

99 1 https://m.edsoo.ru/4a99d43b

CHUHTCTUYCCKUC Kay1YyKH. Pe3una

BomokHna: HaTypaJIbHbIC,
HCKYCCTBCHHBIC, CHUHTCTUYCCKUC.
HOJ'II/IMepBI CriIenuaJIbHOIro
Ha3Ha4YCHUA

100 1 https://m.edsoo.ru/a74a71a4

[IpakTuueckas padora Ne 6. Pemenue
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"Pacrio3HaBaHHe IIacTMacc 1
BOJIOKOH"

101 1 1 https://m.edsoo.ru/92e¢al 88¢

O06001IeHNe U CUCTEMATU3AIIHS
102 HW3Y4YEHHOTO MaTepHraia mo TemMe 1 https://m.edsoo.ru/alb292aa

"BbICOKOMOIEKYJIIPHBIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 102 3 6




11 KJIACC

KoanuyecTBO yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl

Atom. CocTaB aTOMHBIX SIJIED.

1 . 1 https://m.edsoo.ru/caflc16b
XuMudecKui 3aemMeHT. 30Tonbl
CTpoeHHE IEKTPOHHBIX 000JI0YEK

2 P P 1 https://m.edsoo.ru/8dbf4116
aTOMOB, KBAHTOBBIC YHCJIa
Knaccudukanus XuMHIecKux

3 ¢ 1 https://m.edsoo.ru/af88fe32
AJIIEMEHTOB (S-, p-, d-, f-3eMeHThI)
Pacnipenenenue 3JIEKTPOHOB T10

4 P P 1 https://m.edsoo.ru/36e13bce
aTOMHBIM OpOUTAISIM
DneKTpOHHBbIE KOH(UTYpAIIH aTOMOB

5 9JIEMEHTOB B OCHOBHOM H 1 https://m.edsoo.ru/b835bb82b
BO30YXIEHHOM COCTOSTHUU
ONEKTPOHHEBIC KOHDUTypaIlii HOHOB.

6 P uryp 1 https://m.edsoo.ru/5786f6e7
DIeKTpOOTPULIATETbHOCTh
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHIECKUX

7 anemenToB 1. 1. Menaeneena, CBA3b C 1 https://m.edso00.ru/3a9976d5
COBPEMEHHOU TeOpHuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XAMUYECKHX DJIEMEHTOB U 00pa3yeMBIX

8 pasy 1 https://m.edsoo.ru/fa31cf53

VMU IIPOCTBIX U CJIIOKHBIX BEIECTB 10
IpyIIIaM U IepUoJaM




10

11

CucreMaruzanys 1 00001IeHe 3HaHUH
110 TeEME

Bunnr xumuueckoii cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bomopoanas cBs3b.
MexMOJIeKyIISIpHbIE B3AMMOACHCTBUS

BaneHTHOCTS U BaJICHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
3JEKTPOHHOU CTPYKTYPbI MOJIEKYJ C X
FeOMETPUYECKUM CTPOCHUEM

https://m.edsoo.ru/52866a7d

https://m.edsoo.ru/1d1c¢3643

https://m.edsoo.ru/d593ddas

12

[IpencraBneHuss 0 KOMIUIEKCHBIX
COCIMHEHHSIX: COCTAaB U HOMEHKJIaTypa

https://m.edsoo.ru/e968344f

13

14

15

16

BemectBa MoneKyasspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIBI
KPUCTAJUTMYECKUX PELIETOK U CBOMCTBA
BEIIIECTB

[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOUIOUIHBIX
pacTBopax

WctruHHBIE paCTBOPHI: HACBIILIEHHBIE U
HEHACBIIICHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparst

CriocoObI BhIpayKeHUS! KOHIIEHTPALIUU
pacTBOpOB

https://m.edsoo.ru/1d139bed

https://m.edsoo.ru/c59d2e79

https://m.edsoo.ru/273d1e55

https://m.edsoo.ru/8236ad69

17

Pemenne 3a5ay ¢ HCIIOJIE30BaHUEM
HOHATHH ""MaccoBas JI0JIA
nn

pacTBOpEHHOTO BeriecTBa, "MoIspHas
KOHIIeHTpauus"

https://m.edsoo.ru/9ecab773




18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

CucreMmaruzanys 1 0000IeHNE 3HAHUI
10 TeEME

https://m.edsoo.ru/eaf9863f

https://m.edsoo.ru/d82a2f76

20

KonrponsHas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii
3akoH u [lepuoanueckas cucrema
XUMHYECKHUX d1eMeHTOB /JI. .
MengaeneeBa", "CTpoeHue BeliecTBa.
MHoroob6pasue BemiecTs"

https://m.edsoo.ru/6¢f9fdb3

21

22

Knaccuukanus XuMHUYeCKUX peaKiui
B HEOPTaHUYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMSI MaCChI
BEIIECTB; 3aKOH COXPaHEHUS U
IIPEBPALCHNS SHEPTUH IIPU
XUMHUYECKHUX PEAKIHAX

TennoBsie A3 (HeKTh XUMUYECKUX

peakuuil. TepMoxumuyeckue
ypaBHEHUSA

https://m.edsoo.ru/f62a22ad

https://m.edsoo.ru/8b9db2e4

23

Brrunciienus mo ypaBHEHHUSIM
XUMHYECKUX PEAKIUN 1
TEPMOXUMHUYECKUM YPABHEHUSAM

https://m.edsoo.ru/e2c955b3

24

25

CKOpOCTh XMMHUYECKOU peakinu, eé
3aBUCUMOCTH OT Pa3JIMYHBIX (DAKTOPOB.
Karanu3 u karanuzatopsl

I'omoreHnHsie 1 TCTCPOTCHHLIC PCAKIIUU

https://m.edsoo.ru/64117bbf

https://m.edsoo.ru/d45fadd6

26

[TpakTrueckas padorta Ne 1 mo teme
"Bnustaue pa3nudHbIX GaKTOpPOB HA

https://m.edsoo.ru/5ded398c




CKOpPOCTh XMMHYECKON peakiuun"

Oo6paruMbie 1 HEOOpATUMBIE PEAKLINH.

27 https://m.edsoo.ru/555edb18
XUMUYECKOE paBHOBECHE
[IpakTuyeckas padora Ne 2 o Teme

28 "BiusiHue pa3nuvHbIX (aKTOpPOB Ha https://m.edsoo.ru/13226491
10JIO)KEHHE XMMHUYECKOTO paBHOBECHS"
DNEKTPOIUTHYECKAS AUCCOIUAITHS.

29 CunbHble U cl1adble 3JIEKTPOJIUTHI. https://m.edsoo.ru/76fb45e2
Crenens aucconyanuu
Honnoe npoussenenue Boasl. Cpena

30 BOJIHBIX PacTBOPOB. BogopoiHbIi https://m.edsoo.ru/al11lacf9
nokasatenb (pH) pactBopa
I'mpaponus coneit. Peakuuu,

31 IIPOTEKAIOIINE B PACTBOPAX https://m.edsoo.ru/2a7dcfbs
3JEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o Teme

32 "XUMHYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/b7cb6f85
3JEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE

33 peakuuu. Baxueire OKUCIUTeN U https://m.edsoo.ru/61aaec94
BOCCTAHOBUTEIH
Meroa 31eKTPOHHOTO (3JIEKTOHHO-

34 https://m.edsoo.ru/b31144a9
HMOHHOT0) O6anmaHca

35 UICKTPOIH3 PACTBOPOB H PACILIABOB https://m.edsoo.ru/8ba9572¢
BEILIECTB

36 Pemenue 3an1a4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/dc48b633

37 Pemenue 3agau pa3nuyHbIX TUIIOB https://m.edsoo.ru/aa826296

38 CucreMaruzanys 1 0000IIeHEe 3HAHNUI https://m.edsoo.ru/d164{8ad




39

1o teme "XumMuyeckue peakiuu"

KonrponsHas pabora o reme
"Xumuueckue peakiuu"

https://m.edsoo.ru/c12142fc

40

ITosio)xeHHE HEMETAIIOB B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemeHToB 1. . Menpeneena u
O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnyeckue CBOMCTBAa HEMETAIIOB

https://m.edsoo.ru/a7ebbb1f

41

42

43

AnioTponus HEeMETauIoB (Ha IpuMepe
KHCIIOpoJ1a, cephl, hocdopa u
yriaepoaa)

Bogopon: nonyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. [ 'uipuib

I'anmorensl: HaXOXASCHUE B npupozae,
CITOCOOBI MMOJIy4YCHHU, (I)I/ISI/I‘IGCKI/IC n
XHUMHYECKHE CBOMCTBA

https://m.edsoo.ru/eb971ef8

https://m.edsoo.ru/655f1 cdf

https://m.edsoo.ru/dblacea5

44

l'anorenoBonopoasl. Baxxnenmue
KHCIIOPOJICO/IEPKALLUE COCTMHEHMS
rajJjoreHoB

https://m.edsoo.ru/9b4fc73f

45

JlaGopaTopHbI€ ¥ TIPOMBIIIICHHBIE
CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB.
[IpumeHeHne raJsoreHoB U ux
COETUHEHUN

https://m.edsoo.ru/a2ed2bdb

46

47

[IpakTuueckas padora Ne 4. Pemenue
SKCIIEPUMEHTAIBHBIX 3aa4 110 TeMe
"T"anorensr"

Kucnopoa: naboparopHbie u
IMPOMBIIIJICHHBIC CIIOCOOBI MOJIy4YCHH,

https://m.edsoo.ru/d93b1d89

https://m.edsoo.ru/a3d16caa




48

(bI/ISI/I‘IeCKI/Ie 1 XMMHYECKHE CBOMCTBA.

O30H. [IpumeHeHue KUCI0poia U 030HA

OKcHIbl ¥ IEPOKCHIBI

https://m.edsoo.ru/45ec83ee

49

50

51

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

Cepa: HaxOXJICHHE B TIPUPO/IE,
CrocoOBI MoydeHus, Pu3nyeckue u
XUMUYECKHE CBOWCTBA

CepoBoniopo, cymbhuabt

https://m.edsoo.ru/ffe41cbd

https://m.edsoo.ru/78367ba8

https://m.edsoo.ru/13ff4c21

52

53

54

Kucnopoaconaepkaiue coeTiuHEHHs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTBI

[IpakTuueckas pabora Ne 5. Pemenue
SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"Cepa u e€ coenuHeHus"

A30T: HaXx0XKJIeHUE B IPUPOJIE,
CocoObI NOTY4YEHHUs, PU3NUECKUE U
XMMHYECKHE CBOMCTBA. AMMMAK,
HUTPUBI

https://m.edsoo.ru/b27b9278

https://m.edsoo.ru/5552ac35

https://m.edsoo.ru/a95e22a2

55

Kucnopoaconepxamme coefuHeHHUS
azora. OcoOOEHHOCTH CBOIMCTB a30THOH
KHUCJIOTEI

https://m.edsoo.ru/f4142634

56

57

[IpumeneHue a30Ta U €ro COCTMHEHUM.
A30THBIE y10OpEeHUS

dochop: HaXOKIEHHE B IPUPOJIE,
CHocoObI MOMy4YeHUs, PU3NIECKUE U
XuMudeckue cBorcTBa. Dochus u

dhochun

https://m.edsoo.ru/b2896¢f4

https://m.edsoo.ru/4316a825

58

Oxcunst hocdopa,

https://m.edsoo.ru/el 1f5fa6




dhochopcoaepxkamue kKucioTel. Conun
dhocopHOIi KHCTOTHI

[Ipumenenue dpochopa u ero

59 . https://m.edsoo.ru/86d97a4b
coenunenuii. DochopHbie ynoopeHus
[TpakTuyeckas padora Ne 6. Pemenue

60 AKCIEPUMEHTAIIbHBIX 33724 110 TEME https://m.edsoo.ru/a53d8319
"A3z0tT 1 pochop u ux coenuHeHUS"
Yriepos: HaxoKJIeHUE B PUPOJIC,

61 QJIIOTPONHbIE MOAU(DUKALNHY; ) https://m.edsoo.ru/c442fd17
(du3HUYecCKre U XUMUYIECKUE CBOKCTBRA,
MIPUMCHCHUE
Oxcun yrnepona(Il), oxcun

62 yriepona(IV), yronbnast kuciaora u eé https://m.edsoo.ru/31dbefaa
cou

63 Pemenue 3anay pa3nn4HbIX TUIIOB https://m.edsoo.ru/3f842¢3f
Kpemuuii: Hax0kI€HUE B IPUPOJIE,

64 CIoCcOOBI MOyYeHus, Pu3nyeckue u https://m.edso0.ru/66354c8a
XMMHYECKHE CBOMCTBA

65 Oxenn ipemuna(IV), ipemnnesas https://m.edsoo.ru/4d49ca68
KHCIIOTA, CHITUKATHI
[IpumeHeHne KpeMHUS U €T

66 coenuHenuil. CTeKIo, ero nojayyeHue, https://m.eds00.ru/619¢5¢8¢
BU/JIBI CTEKJIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/12e4213b
CucremaTu3aius 1 0000IIeHNEe 3HAHUH

68 https://m.edsoo.ru/f2aa73ee
o teme "HemeTamibr"

69 Kontpobiias pagora o Teme https://m.edsoo.ru/31¢26963

"HemeTtamisr"




70

71

72

AHanu3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKIIHS OMHNOOK

ITonoxeHre METAIJIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJI0B

OO6mue puznueckre CBOMCTBA

MmeTtaiioB. [IpuMeHeHne MeTanioB B
OBITY U TEXHUKE

https://m.edsoo.ru/3decd5f1

https://m.edsoo.ru/bdf16636

https://m.edsoo.ru/1bfc5733

73

Crnnasel MetaiioB. Koppo3zus
METaIoB

https://m.edsoo.ru/927eda97

74

75

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

DNEeKTPOXUMHUYECKHUH psijl HaNpsHKeHUH
MeTauioB. O0Iue criocoObl MOTydYeHUs
METaJIOB

https://m.edsoo.ru/4c4b83cf

https://m.edsoo.ru/fed2921a

76

77

O6mras xapakrepuctuka meTayioB [A-
rpynisl [leppoauyeckoit cuctemsl
XUMHUUYECKHUX d1eMEHTOB. Hatpuit u
Kaluii: mony4yeHue, pusndeckue u
XMMHYECKHUE CBOMCTBA, IPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCIUHEHUN

O6mr1as xapaktepuctruka MetayioB ITA-
rpynisl [lepuoauyeckoit cuctemsl
XUMHUYECKHUX 3JIEMEHTOB. Maruui u
KaNbIUi: ony4YeHne, Gu3ndeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCTMHEHUI

https://m.edsoo.ru/2f9eb663

https://m.edsoo.ru/ff792bdb




78

79

JKEcTKOCTh BOIBI U CLIOCOOEI €€
YCTpaHECHUS

ATIOMUHUI: TIONTy4YeHHe, PU3nYecKue u
XMMHYECKHE CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/2b8fbbea

https://m.edsoo.ru/23523a24

80

AMpoTepHbIE CBOIICTBAa OKCHJIA U
THJIPOKCUA AITIOMUHUS,
THJIPOKCOKOMIUIEKCHI aTFOMUHHS, UX
pUMEHEHHE

https://m.edsoo.ru/ddbec859

81

82

83

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

[IpakTuueckas pabora Ne 7. Pemenue
SKCIEPUMEHTAIIbHBIX 337a4 110 TEME
"Mertasuibl TJIaBHBIX OArpymn"

OOmas xapakTeprCTHKa METAJIOB
no0ouHbIX noarpymn (b-rpymm)
[lepruonnyeckoil cuCTEMbl XUMHUUECKUX
3JIEMEHTOB

https://m.edsoo.ru/ab6b6142e

https://m.edsoo.ru/7fd3985a

https://m.edsoo.ru/ec7d3d1b

84

duznueckre 1 XUMUYECKHE CBOMCTBA
XpoMa M €ro COeIMHEHUM, X
IIPUMEHEHNE

https://m.edsoo.ru/b7231ade

85

86

87

Baxuerime coeMHEHNs Maprasiia.
[IepmaHranar xanus, ero
OKHCIIUTENILHEIE CBOIICTBA

dusnueckue 1 XUMHUECKHUE CBOIICTBA
xKenesa u ero coequuenui. [lonydenne
Y TIPUMEHEHNE CIIJIaBOB JKelie3a

dOu3nuecKkrue U XUMUYECCKHE CBOMCTBA
MEIU U €€ COeIMHEHUM, UX
MIPUMEHEHNE

https://m.edsoo.ru/be248aeb

https://m.edso00.ru/42582bc9

https://m.edsoo.ru/fa5a29c3




88

89

90

dusndyeckue ¥ XMMHUUECKIE CBOMCTBA
IIMHKA U €r0 COCAUHCHUM, UX
npuMeHeHue. [ MapoKCOKOMITIIEKCHI
IIMHKA

[IpakTrueckas padota Ne 8. Permenue
9KCIIEPUMEHTATBHBIX 3a7a4 110 TeMe
"MeTaiibl 10OOYHBIX noArpymnmn"

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

https://m.edsoo.ru/831fa51f

https://m.edsoo.ru/2bf6¢c2da

https://m.edsoo.ru/c852¢738

91

92

93

O00011IeH1E U CHCTEMATHU3ALIHS
M3YYCHHOTO MaTepuaa 1o TeMe
"Mertamiabl"

KonTposbHas padboTa 1mo Teme
"Mertamiabl"

AHanu3s pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIHUS OMINOOK

https://m.edsoo.ru/85bcabece

https://m.edsoo.ru/cb1b9b36

https://m.edsoo.ru/59b5b445

94

Ponb xuMuu B obecrieueHuu
YCTOMYHMBOTO pa3BUTHUS YEIOBEUECTBA.
ITonstue o HAayYYHBIX MCTOAax
HCCIIEA0BAHMS BELIECTB

https://m.edsoo.ru/fdf635ef

95

HayuHble mpuHIIMIIBI OpraHu3alyu
XUMHYECKOTO MPOU3BOJCTBA.
[TpombInIeHHBIE CTTOCOOBI TTOTYICHUS
BaXHEHIIINX BEIIECTB

https://m.edsoo.ru/fe533bcd

96

97

XHUMUYECKOE 3arpsi3HEHUE
OKpPY’KaroIllel Cpebl U €ro
IIO0CJICACTBUSA

XuUMHUS U 310pOBbE YETIOBEKA.
JlekapcTBeHHBIE CpenCTBa

https://m.edsoo.ru/3cc27266

https://m.edsoo.ru/ba569a21




Xumus numy. Pois XuMuu B

98 . 1 https://m.edsoo.ru/75d2f5b6
oOecIeueHNH MUILEBOH OC30I1aCHOCTH

99 Kocmerueckie u nappromeprie 1 https://m.edsoo.ru/Scc5d12b
cpenctBa. beiToBas xumMus
XuMus B CTPOUTENBCTBE. BaxkHelne

100 CTPOUTETBHBIE U KOHCTPYKIIMOHHBIE 1 https://m.edsoo.ru/bef253e6
MaTepuabl
XUMUS B CEIIBCKOM XO3SICTBE.

101 Opranuueckre 1 MUHEPAJIbHBIE 1 https://m.eds00.ru/9632d65f
yInoOpeHus

102 CucTematusanus n 0600merHe sHanMiL 1 https://m.edsoo.ru/b1123391
10 TeMeE

OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIOJIAralolue MOHATUS (XUMHYECKHHM AJIEMEHT, aTOM, H30TOIIbI,
ANEKTpOHHAs 000JI0UKa aToMa, §-, p-, d-2JIEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKass CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3U), THOpUIAM3AIMS
aTOMHBIX oOpOuTasnell, KpUCTaJUIMuecKas peumeéTKa, MOJb, MOJSpHas
Macca, MOJSpHbIH 00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMUCIIEPCHBIE CHUCTEMBI), KPUCTAIIOTUAPATHI, YIIIEPOIHBIN
ckesner, (yHKIMOHAJbHAsl TPYIMIa, paguKal, HU30MEpbl, CTPYKTypHas
dopmyna,  um3zomepus  (CTpYKTypHas,  TeoMmeTpuueckas  (uuc-,
TPAaHCU30MEPHSI), TOMOJOTUYECKUI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJ- U a30TCOJEpIKAIIUE COCTUHEHHS, OMOJIOTMYEeCKH aKTHUBHBIE
BellecTBa (YriaeBOAbl, JKUPbI, OCKHU), MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMSI, KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX PpeaKUUi (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SH/IOTEPMHUYECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, HJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANEKTPOIIUTUYECKAs] AUCCOLUAIIMS, CTETIEHb JIUCCOLMALNN, OKUCIIUTEND,
BOCCTAaHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peakiud,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XMMHYECKOTO CTPOCHUS OpPraHUYECKUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUECKON IUCCOLMALUU,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU SI3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIEKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XAMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAAMOJICKYJIAPHOM YPOBHAX

NpEACTaBJICHUA ) MCXaHUu3Max XHUMHUYCCKUX peaKHI/Iﬁ .

TEPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

1.4

(aKTOJIOTMYECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEIIECTB B OBITY M MNPAKTHYECKOW JESITEIBHOCTH

YCJI0BCKa

L.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XUMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
IPOM3BOACTBA CEPHOW KHCIOTH, aMMMakKa, METaHOoJa, IepepaboTKu
HedTH)

CchopMupOBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC IIPU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

3.1

B3aHMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHUSIMH H npeaACTaBJICHUAMU
APpyrux mnpeamMeToB IAJist 0osiee OCO3HAHHOIO MOHHMMAHHSA M OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCITIOJIB30BATh!:

HAaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCIKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpPIKJIZlI[HOfI XMMHUU W TpPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAINUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH TS KJIacCU(DUKAIIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 Pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIOIIMX BEIIECTB,
TEIIOBOMY  3(PQEKTy peakiy, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peakuuu, y4aCTUro KaTaJII/I3aT0pa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSIHUHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa U UX BaJ€HTHBIE BO3MOXKHOCTH, UCTIONB3Ys TOHATHUSA S-, p-,

d-31eKTpOHHBIE OpOUTAIN, SDHEPTETUYECKUE YPOBHU




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0pa3yeMbIX MU COCTUHEHUH IO

MepuoaM U rpymmam

ChopMHUpOBAaHHOCTE YMEHHSI COCTaBJISITH ypPaBHEHUS XHMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUi MOCPEICTBOM COCTABIICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peakuii HOHHOTO 0OMeHa, yYUThIBasl YCIOBHSI, IPU KOTOPBIX
3TH PEeaKUru UAYT JO KOHIIA

peakuuii TUAPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOM CBS3H (G- n TE-CBH3I/I), B3aMMHOI'O BJIUAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XapaKTCPHbIC XHMUUYCCKHC CBOMCTBA BCIICCTB COOTBECTCTBYIOUIMMHA

JKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLUN

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K OINPEACIEHHBIM KjaccaM H
rpymniamM COeIUHEHUH (IIPOCThIe BEIEeCTBA, OKCUIbI, THIPOKCUIbI, COJIH;
YTJIEBOAOPO/bI, TPOCThIE FPUPHI, CHUPTHI, (HEHOIIBI, aANIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE A(QUPHI, KUPBIL, YIJIEBOJbI, AMMHBI,

aMUHOKHCIIOTBI, OEITIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl MO0 XUMHUYECKUM
dbopmynaM W ypaBHEHHMSIM XHMHUYECKUX PEAKIHM C HCIOJIb30BAHHEM
(bU3NYECKUX BETUYUH:

Macchl (00b€Ma, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJIHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0JIel pacTBOPEHHOTO BEILIECTBA WM AAHO B U30BITKE (MMEET IPUMECH )

MaccoBOW WJIM 0OBbEMHOM J10JIM, BBIX0J1a IPOAYKTA PEAKIINH

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA




11

12

Bnanenue cucteMol 3HaHHM O METOJAaX HAYYHOI'O MO3HAHUS SIBJICHUN
MIPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBHOM MCCIIEAOBAaHUU BEUIECTB W IS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGI[HGBHOﬁ KHU3HU

ChopMHpPOBaHHOCTE yYMEHHUSI NPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaxX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U INPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLUIMX €CTECTBEHHOHAYUHYIO IPUPOLY; JJsl IHPUHATUS

IPaMOTHBIX pEIIEHU TPOOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUIAHUPOBATH U MPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHUE W H3YYCHUE CBOKMCTB HEOPraHWMYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJIICBOIAOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHWUYECKUX M OPraHWYECKHX BEIIECTB) C COOJIFOJICHUEM IPABHII
Oe3omacHOro  oOpalieHuss ¢  BellecTBAaMH H  J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIICOBAHUS, TIPEICTABIATh B
pasnu4HON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATH U

OLICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIN MMOMCK
XMMUYECKON MH(OpMAIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHast U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMAIMHY, ceTh IHTepHET u
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C ITOCTABICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLIEHUBaTh HH(MOPMAIMIO C TO3MIMKA DKOJOTHUECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOMN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKON BelecTB; CHOPMHUPOBAHHOCTb yMEHUI
OCO3HAaBAaTh  ONACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpPraHU3MbI
ONPEIEIEHHBIX BEIIECTB, IOHUMAs CMBICI IOKa3aresisl NpeaesIbHON
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TOSICHATh Ha TpUMEpax CrocoObl
YMEHBIIICHHS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O XUMHNH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemectBa. CoBpeMeHHass MOjeNib CTpoeHHsi aToMa. Pacnpenenenue
AJNIEKTPOHOB IO JHEPreTHYecKUM ypoBHsAM. Kiaccubukanus XuMHUYECKHX
ameMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUIECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BarieHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux dnaeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbicn [lepuoandeckoro 3akona J[.M. MenneneeBa. [lpuunnbl 1
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH IO
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[I/IHGHI/Iﬁ, BBICHIUX OKCUIA0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAINTMYECKasl, BOJOPOIHAs)
1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMoeKysipHbIe B3auMoeiicTBus. BemecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHMSA. THUIBl KPUCTAJUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelETKI

XuMu4ecKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON ¥ OpraHM4eCcKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BELLIECTB

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7

TennoBsie A3 (eKTh XUMUYECKUX peakiuil. TepMoxumuueckue ypaBHEHUs

1.8

OObpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIUME Ha

COCTOsIHUE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

OnexTponutuueckas auccouuanus. CunbHble W cialOble 3nekTponauThl. Cpena
BOJHBIX PACTBOPOB BEIECTB: KHCIasi, HEWUTpaibHas, IienouyHas. CTeneHb
aucconuanuy. Peakiium HOHHOro ooMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BeIpaKE€HHS KOHIIEHTPALMU PacTBOPOB: MaccoBasi J0JIsl pAaCTBOPEHHOTO
BELIECTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble ¥  HEHachIlEHHbIE

pacTBOPBI, pacCTBOPUMOCTh. Kpucramioruaparsl

1.12

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBegeHne BEIMIECTB B cpenax C

pa3HbIM 3HaueHHeM pH. MeToapl 2eKTpoHHOTO OanaHca




1.13

DNEeKTPOIN3 PACTBOPOB U PACILIABOB COJIEN

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

23

24

XUMUYECKHUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpUMl, Kanuil, KaJabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HX coeauHeHuil. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEILIECTB, MPUHAICKAITUX K PA3TUUHBIM

KJj1accaM

2.5

Wnentudukanus Heoprannyeckux coenrHeHuil. KauectBeHHble peakiuu Ha

HCOPraHNYCCKUC BCUICCTBA U MOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPHUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriaepoaHblii CKelIeT OpraHM4eCKOW MOJIEKYIIHI.
KpatHocTh XuMHMUECKON CBSI3U. S- M P-CBS3U. sp3-, sp2-, sp-THOpUAMU3AINU
opOuTaneii aTOMOB yriiepoaa. 3aBUCUMOCTh CBOMCTB BEIECTB OT XUMHYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanMoHHble 3 dEKTH

3aMECTUTEIEN

33

34

3.5

[IpencraBnenne o knaccuuKauu OpraHuyeckux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIWHEHUHN (CUCTeMaTUyecKas) W TpPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaI[I/IKaJ'IBHBII\;I M HOHHBIH MEXaHU3MBI pCaKknunm. ITonsatue o

HykJieopuie u snexrpoduie. [Ipasuio MapkoBHukoBa. [IpaBuso 3aiinieBa

Ankanbl. XMMHUYECKHE CBOWCTBA AJKaHOB: TAJIOTEHUPOBAHUE, ETUAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnenudpuka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOAUKAJIBHOT'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOEANMHEHUs (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHNUE, TUIApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe W Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pakuuu NPUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyueHue




AJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCTUHEHUs (IaJOreHUPOBAHUE,
THJIPUPOBAHUE, THIpATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYEeHHUs
IIOJIMMEPOB M JIPYrMX IIOJIE3HBIX NPOAYKTOB. Peaknuum 3amenienus. ['openue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHU JJI CBAPKU U PE3KU

MCETAaJlJIOB. HpI/IMeHeHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peakUUH  AJNEKTPOPUIBHOTO
3aMelIEeHUs, NpUcoennHeHus (TUApUpOBaHME, TajloreHupoBaHue). Peakuus
ropernsi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB crupoina. llommmepusauust cTuposna.

Crioco05b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATUUYCCKUX YTJIIEBOJOPOAOB

Cnuptel.  IlpenenpHble  OQHOATOMHBIE CHUPTHL. XUMHUYECKHME CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS — HAJINYMA
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  MOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakiuus ropexus.
[Tonyyenue »sTaHONa: peakuuss OpOXKEHUS TIJIIOKO3bI, TUApATallUs 3TUIICHA.
OTUJICHITIMKOIb W TIIMUEPUH KaK IPEICTaBUTENIN IMPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

@®enon. Xumuueckue cBoiicTBa (eHosia (peakuuu € HaTpueM, T'HIAPOKCHIIOM

Hatpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJH)Z[GFI/IZII)I. XUMHYECKHE CBOMCTBA NpCAC/IbHBIX AJIbACTUAOB: THAPHUPOBAHUC,
KAueCTBCHHBIC PEaKIMU Ha KapOOHWIbHYIO Tpymmy (peakiusi «cepedpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (II). IlomyueHune mpenenbHBIX
aNbJIETHJIOB: OKHCIEHHE CHOUPTOB, THApATalMs aleTWieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoct PC€aK OKHCIICHHA all€TOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AJIBIEIMAOB. Bpicliue mpeneinbHble U

HeTpee/IbHbIe KapOOHOBBIE KHCIIOTHI

Cnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHne ClIOXHBIX 3PUPOB B
MUIIEBOW M TNapQroMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIIOKHbIE 3(UpbI
IJIMIEpUHa U BBICIIUX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBONCTBAa >KHPOB:
THJIpUPOBaHUE, OKUCIIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HUs COJEeM BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak

COJIM BBICHIHNX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3BL: pEAaKIUU C Yy4YacCTUEM CIHPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOe OposkeHue. [IprMeHeHHe TIIOKOo3bI, €€
3HAQ4YCHUE B JKU3HEACATEIBHOCTH OpraHusma. Jucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBnuBaomye M HEBOCCTaHABIMBAIOIIKME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: Kpaxmall, riavkoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla H
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIHMAPOJU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢upoB Lemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIN 1IENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak MPEACTaBUTENIb apOMATHUYECKHX aMHUHOB.
XUMHYECKUE CBOMCTBA aHUJIMHA: B3aWMOJCHCTBHME C KHCIOTaMH, OPOMHOMU
BOJOM, okwucieHue. I[lodyyeHne aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AaMHUHOKHCIIOTBHI, OOpasymomue Oenku. XUMHUYEeCKHue
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATypallls, KayeCTBEHHbIE (LIBETHBIE) PEaKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IOJIMMEPOB OT
cTpoeHus: MouieKyld. OCHOBHBIE CIIOCOOBI TOTYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIK MOJUMEpU3alui U MoJuKoHAeHcanuu. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux coeAMHEHUH. Perenne skcnepuMeHTaTbHBIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCHICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOM >xu3HU. [IpaBuiia Ge3zomacHOM pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBaAMU, CPEACTBAMU OBITOBOM XMMUU

4.2
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4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOIHBIA U MOMYTHBIA HedTAHOM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U €€ nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPO/IOB)

XuMUA W JKOJOTUsl. XUMHUYECKOE 3arpA3HEHHE OKPYKAIoLIEeW Cpellbl U €ro
nocnencteus. Oxpana ruapocdepsl, MOUYBbI, arMocdepsl, HIopsl U GayHBl OT
XUMHYECKOTro 3arpsisHeHus. [Ipobrmema OTXOJOB M MOOOYHBIX MPOIYKTOB.

AJ'ILTepHaTI/IBHBIC HUCTOYHHUKU SHECPTUU

O6IJ_II/IC MNPpEACTABJICHUA O MPOMBIINIICHHBIX criocobax MOJIYYCHHUA XHUMUYCCKHX




BelecTB (Ha TpUMEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOThI). UEpHas u
uBerHas  metayuryprusi.  CTEKJI0 WM CWIMKaTHas  IPOMBIIUICHHOCTb.

[IpombinenHass ~ opranudeckas — xumus. Cppb€  ans  OpraHu4ecKkon

MIPOMBIIIJICHHOCTH
5 Tunsl pacu€THBIX 32124
51 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
" BemIeCTBA, MACCE MM 0OBEMY OJHOTO H3 yIACTBYIONIMX B PEAKIINH BEIICCTB
52 Pacuérhl TemoBoro sdgdekra peakuun
5.3 Pacu€tpl 00BEMHBIX OTHOIIIEHUH ra30B MPH XUMHUECKUX PEaAKIIHSIX
5.4 Pacuérel macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, SCITH
' OJTHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer maccoBoii uiim 00bEMHOM JJOJIM BBIXOJIAa TPOYKTA PEAKIIUH OT
" TCOPETHYECKH BO3MOKHOTO
Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTA PEAKIIUH, €CIIH
5.6  oHO W3 BELIECTB JIAHO B BUIE PACTBOPA C ONPEACIEHHOM MacCOBOM A0Jei
pacTBOPEHHOIO BELIECTBA
57 Pacuérel ¢ ucnonb3oBaHUEeM MOHATHI «MaccoBas JOJIS», «MOJSIpHAas
" KOHICHTPAIS», «PACTBOPHMOCTHY
Haxoxzaenue MonekymsipHOi (popMyIbl OpraHU4ECKOro BEIIeCTBa 10 ero
5.8  IUIOTHOCTH M MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIUX B €r0 COCTAB, UITH I10

MIPOYKTaM CTOPAaHHUS




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus; 10 kiacc. yriryonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u ap.; nox peaakmueii Jiyauna B.B. O01iecTBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTBIO «/JIPODA»; Akumonepnoe o0mectBo «M31aTenbcTBO
«IIpocemenue»

* Xumus; 11 knace. yrinyonennoe ooyuenue Epemun B.B., Ky3emenko H.E.,
Hpo3noB A.A., u 1p.; nox peaakiert Jlynuna B.B. O611ecTBo ¢ orpaHM4YeHHOM
OTBETCTBEHHOCTBIO «JIPODA»; AkuimonepHoe o0mectBo «M31aTenbcTBO
«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

e Xumusa. 10 xmacc. YrayOnéHHbIi ypoBeHb. MeToamdeckoe Iocodue K
yueonuky Epemuna B. B., Ky3smenko H. E., Tepenuna B. U. u np.

e Xwumus. 11 kmacc. VYriyOn€HHbli ypoBeHb. MeTtoauueckoe mocoOue K
yueonuky Epemuna B. B., Ky3smenko H. E., /Ipo3znosa A. A. u 1p.

e Xwumus. 10-11 knaccel. Yrinyonéunasii ypoBeHb. Pabouas mporpaMma K JUHUU
yueOHukoB Epemuna B. B., Ky3smenko H. E., Jlynuna B. B.

o Xumwus. 10-11 xnaccel. Yriyonéunsiit ypoBeHb. COOpHUK 3a71a4 U
ynpakHeHui Kk yueoOnukam Epemuna B. B., JIpo3noBa A. A. u ap.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

https://myschool.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

http://www fipi.ru

http://www.edu.ru
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