MUHUCTEPCTBO NIPOCBEINEHUA POCCHUMCKOM OEJEPALINA
MHUHUCTEPCTBO OBPA3OBAHUSA CBEPZ[JIOBCKOFI OBJIACTHA
YupasJienne 00pa3oBaHus U MOJIOAEKHON MOJTUTHKA AJIMUHUCTPALIMHA

Tanuukoro MyHUIIUNIAJIbHOTO0 OKPYra

MKOY "Tamuukasa COIL Ne 4"

PACCMOTPEHO COI'JTACOBAHO
Ha I1eJarOTUYECKOM 3aMecTuTens qUpeKTopa
cosere MKOVY 110 y4eOH ﬂ” pabore)
"Tamurkas COIL Ne 4" M
1.B. &MeHOBBIX H.J. Bonkosa .
IIpoToxom Ne 1 ITpuka3s Ne 2908-10
oT «29» aBrycra 2025r. : oT «29» aBrycra 2025T.
IIpuaoxenne k OOIT COO
PABOYAS ITPOI'PAMMA
(ID 5810724)

yueOHoro npeamera « XuMus. Yr/ay0JeHHbI YPOBEHb

it ooyuaromuxcs 10 —11 kmaccoB

r. Tamuna 2025



MOSACHUTEJIBHASA 3AIINCKA

PaGouast mporpamMmMa 1o XMMUU Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o01ero
oopazoBanusi(POIl COO), npeacrasneHHsix B denepalbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOoJIOkeHU «CTpaTerun pa3BuTusi BocnuTaHusi B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIIYOJNIEHHOTO W3Y4YEHHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanusyeMoe B YCIOBUAX AUG(EpeHIIMPOBAHHOTO,
npouibHOro O0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU O0y4YeHUsI B OpraHu3anusix mnpodeccruoHaibHOro oOpa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMmme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
NOJPOOHYI0  MHTEpPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENieH, COACpIKaHUS,
pe3ysbTaToB OOydYeHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIIHMH:

e uH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOopoill oOecredynBaer
MOJIYYCHUE TPEACTABICHUS O IENIX, COJACpPXKAHWUHU, OOIeH CTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00y4arOUIMXCsl CPEICTBAMH IIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCIEAOBATEIbHOCTU
U3y4YeHHUs Y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydaroluxcs B
paMKax WTOTOBOM aTTecTaluu B (QopMe E€IWHOTO TOCYJAapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma ajis yriyOJI€HHOTO U3YUSHUS XUMUH:



e yCTaHaBIMBAeT MHBApUAHTHOE MPEAMETHOE COJEp)KaHue, 00s3aTenbHOe
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduiei, mnpegycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeqereHue Y4eOHOro BpPEMEHHU, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIeH U 3a/lay U3y4YeHUsl NpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmiero 0o0pa3oBaHHS, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIpOrpaMMBbl CpeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKXKE C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUN  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe IO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TMpeaeaaMd yCTaHOBJIEHHOW MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEpKaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HANpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHUenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeIHEro oobmero oOpa3oBaHUs
XUMHSIT Ha YpOBHE YINIyOJEHHOrO U3yYeHHs HamnpaBleH Ha pealu3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATalloM  TOJYYEHUsS  XUMHYECKOTrOo
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYecCKOr U
MPaKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPeNeAEHHBIN Mpoduih
oOy4eHHMsI, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHuzaiusx npodeccruonansHoro oopasoBanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro o0Iero oOpa30BaHHS
U3ydeHue ImnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHMS U COLMAIBHOIO PAa3BUTHUSL OOyuaromuxcs, Ha (pOopMUpOBaHUE Y HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3aluK y4eOHOro Tpyaa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» u  «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpP>KaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpraHWYecKass XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JIONOJIHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera olecreueHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBbEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAaX MX COEAMHEHUU HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoauHamMuKu. WM3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  DBJEMEHTOB  0a3upyeTrcsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUIIOB ~ peakuuMid  JomojHseTcs  (GOpMUPOBAHMEM  MpeAcTaBiIeHUM 00
NIEKTPOXUMHUYECKHX IPOLECCax M IEKTPOJIU3E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN ynenseTca 0co00e BHUMaHUE BONPocaM 00 3JIEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIMil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyONIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeaeIEHHOTo poduis (TiIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSIHUE CMEXHbIEC MTpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JAaHHOM Cllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJsipHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MACCbl M SHEPTUM, 3aKOHBI TEPMOJWHAMHKH, IJIEKTPOJIN3a, MPEACTABICHUA O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B cCoAEpKaHWM TMpEIAMETa ISl KIAacCOB XHMHUKO-
Ounonornyeckoro nmpoduiist OONbIINNA yAENbHBIA Bec OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it Oojiee
OOCTOSITEIPHOTO ~ PACCMOTPEHHMSI XMMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K NpUMEPYy, TaKue
CTPYKTYpPHBbIE€ KOMIIOHEHTBI, KaK JIUIUABL, OCIKH, YTIEBOAbl, HYKIECHHOBBIC
KUCIOTH U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIy>)KaT OCHOBOM I HW3y4YCHHS
CYITHOCTH TPOIecCOB (POTOCUHTE3A, TBIXaHMUSI, TUIIEBAPEHUS.

B murane ¢dopmupoBaHHWs OCHOB HAy4YHOTO MHUPOBO33PEHHS, OCBOCHHS
OOIIIEHAYyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTHUYECKOTO MPUMEHEHHS HAyYHbIX
3HAaHUM HM3y4eHHE NpeaMera «XHUMHUsH Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TMpPEAMETAMU, BXOISAIIMMH B COCTaB
npeaMeTHbIX obnacteil «EcTrecTBeHHO-HAaydHbIE MOpeaMeThD», «MaTeMartnka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydenun ydyeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)Xe, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooliiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeil MepPBOCTENEHHON 3HAYUMOCTH SBJSETCA (DOPMUPOBAHKE OCHOB
HAayKM XUMHUHU KakKk oO0OJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIbTYphl. PemieHue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHS TMpeAMeTa TMperoiaraet
pean3alMIO TAKKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEJICTABICHUN: O MaTepUaIbHOM €JIUHCTBE MHUDA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBICHUU MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HW €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEHICHUH  MpobiieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHUN HOBBIX MAaT€pHUaIOB, HOBbIX ICTOYHUKOB YHEPTHUH, B
00eCTeYeHUN PAIMOHAIIBHOTO MPUPOJONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEJIOBEKA, a TaKKe JKOJOTUYECKHU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpe/ie;

e OCBOCHHME CHCTEMbl 3HAHHUM, JIEKAIIMX B OCHOBE XHMHUUYECKOMN
COCTABJISIOIICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (yHIaMEHTAIbHBIX
MOHATUH, 3aKOHOB U TE€OPUUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHM BEIIECTBA HA pPa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJIMOJICKYJSIDHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XHUMHUYECKHUX PEAKLHH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMax, 00 OOIIHMX
HAYYHBIX TPUHITUIIAX XUMHYIECKOTO IIPOU3BOICTBA;

dbopmupoBaHue y O0y4JarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSICHCHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHUS MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3HPOBAHMS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W TPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKoi
BEIIICCTB;

yIIyOJIeHHe  TPEJCTaBJICHWA O  HAayYHBIX  METOJaX  IO3HAHWUS,
HEOOXOJUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTHYECKOM JICATEITHHOCTH M MMOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX W Pa3BUBAOIINX
(GyHKUIMHA LENOCTHOM CHCTEMbl CPEJHEro oOuiero oOpa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuMUsS» Ha  YIUIyOJNEHHOM ypoBHE OCOOYH0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUeE LIENU U 331a4H, KakK:

BOCIUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OOJACTU TEOPETHUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOY4YEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIUTAaHWIO  HA  OCHOBE  YCBOCHWUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(heCCUOHAIBHON U OOIIECTBEHHOM JIeATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HHU;

dbopMHupoBaHNEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN JIeSITEILHOCTH.

OO61iee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeAeNt0).



COAEPXKXAHUE OBYUYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaleHTHbIE BO3MOKHOCTM aToMa yriaepoja. XUMHUYECKas CBA3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIM). TUIBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpoiHasi cBsi3b. CocoObl pa3pbiBa CBS3€l B MOJIEKYJIax
oprannueckux BemiecTB. IloHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopust cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUEHUE TEOPUH CTPOCHHUS
OpPTraHUYeCKUX COeAUMHEHUU. MoJeKynsipHble W CTPYKTypHbiE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie A3QPEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIyKTUBHBIN
Y ME30MEPHBIN 3P PEKTHI).

[IpeacraBinenne o KinaccupUKAMK OpraHuyeckux BeniecTB. IlloHatne o
dbynkunonaabHOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OPraHWYeCKHX BEIIECTB W MaTepuajaMH Ha HUX
OCHOBE, OTbBITHl MO MPEBPAIICHUI0O OPTaHUYECKUX BEIIECTB MPU HArpeBaHUU
(utaBneHue, oOyTJIMBAaHWE WM TOPEHHUE), KOHCTPYUPOBAHHE MOJENIeH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01mIas GopMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYI AJIKAHOB, Sp°-
ruOpuau3annsl aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKUE CBOMCTBA AaJKAHOB: pEAKIMU 3aMEIICHUs, W30MEPHU3ALINH,
JErUIPUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3aMEILCHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKJIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) MUKIoankaHoB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QlKEHOB, Sp*-
rudpuan3aiysl aTOMHBIX opOuTaneil yriepona, o- U n-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMYECKUE CBOMCTBA: PEAKLIMH IMPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKECHHE
P JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IlpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyUYEeHUSI U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHBIE, U30JIMPOBAHHBIE,
KymyaupogaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoenunenne. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CriocoObI MOMy4YEeHHS U IPUMEHEHUE aJIKaIMEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKkUMM  IPUCOCIMHEHHs, JUMEpHU3alUuud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['oMosiornyeckuit psj apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBoOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOIOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKUUH NPHUCOECAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUIBHBIX pPAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE aPOMATUUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoAyKTsl ero nepepadotku. CrnocooOsl nepepaboTku HePTH:



NEPETOHKA, KPEKUHT (TEPMHUECKHUM, KATaTUTUYECKHUIl), PUPOPMUHT, MUPOIIU3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOrPYIIY, HUTPOrPYIIy, I[UAHOTPYIIIY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJAOB B OBITY, TEXHHKE M TMpPU CHUHTE3€
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLICHUM:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHOW BOJBI, pacTBOpa MEepMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriaepoja MU BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKOMJeHHE ¢ KoJulekuusaMu «Hedpts» u «Yromw», ¢
oOpa3namMM IUIaCTMAacC, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOAOB U FJIOI€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMS.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomorunueckuit psg, oOmas Qopmyna, u3oMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumyeckue CBOWCTBA  MpENETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOaopoaHble CBS3M MEXAY MOJIEKYJIAMH CIIHPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHMYECKUMH  KUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3zM uenoBeka. CrocoObl TOJY4YeHHs] W NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLUU 3aMELICHMS, B3AUMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHUCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBienre o MexaHW3Me peakuuid HYKJIeOo(UILHOTO 3aMEIEHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CTpoeHHME MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. ToKCHUHOCTH (eHoa.
Crioco06b!I osryueHus: U npuMeHeHue gperomna. @eHonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifbl albJIeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HOMEHKIaTypa. PuU3NyecKue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAKIUN Ha aJIbJETHUIbI.
CriocoObl OJTy4eHHS U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KApOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJTHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomoponmHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKAMM, PEAKUUU C YYaCTHUEM YIJIEBOJOPOIHOIO paJMKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATHUYECKHX KapOOHOBBIX KHUCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAas, MNaJIbMUTHHOBAs, OJICMHOBAs, JUHONEBAS,
JUHONeH08as KUCIOThl. CrlocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upsl. ['oMosnornueckuil psana, obmas Qopmyna, U30MEpUs H
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nyecKkue 1 XUMHUYECKUE CBOICTBA XKUPOB: THIAPOIIN3 B
KHUCIION U 1ieiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IPpUPOIE.

MpbI1a KaK COJIM BBICITIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JICHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukainms yrieBoaoB (MOHO-, -
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA W HaxXOXxAeHHE B npupoje. POTOCUHTES.
XUMHUUYECKHE CBOMCTBA IITFOKO3bI: PEAKIIMU C YHaCTUEM CIIUPTOBBIX U AJIbJICTHIHOMN
rpynn, COUPTOBOE M MOJOYHOKUCTOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuasl: caxapo3a, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMEe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ maponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNIo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUTIOJI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs pEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOJy4YeHHe >PHUpoB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTANbHBIE METOJbl M3YYEHHMS BEIIECTB M HUX MPEBPALLICHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aMMOJEHCTBUE ITAHOJA C HATPUEM,
OKHCJICHHE JTHUJIOBOTO CIMPTA B ANBJIETUJ HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIC PEAKIMM Ha albAeTUAbl (C THUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), Bzaumonercreue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 33a/1ad N0 TeMaM «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHuvecKue coeJUHeHUs.

AMUHBI — OpraHUYeCcKUe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMHHOB:
anu@paTUYecKue ¢ apoMaTHYECKHE; TIEPBUYHBIC, BTOPUYHBIE W TPETUYHBIC.
Crpoenue Moiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NUYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHKUE, B3aMMOJCHUCTBHUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUS.

AHWIMH — TPEICTABUTENb AMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKkyJie aHWiInHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWwIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHe anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknaTypa u uzomepusi. OTAenbHbIE MPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @OuU3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XWMHUYECKME CBOMCTBA AaMHMHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJHUKOHICHCALUH, O0pa3oBaHUE MENTUIHOM CBS3U.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB M MX IPEBPALICHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypalrus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peaknuu Ha O€NKH, pelIeHHWE OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTconepxalme OpraHUYEeCKue COECTMHEHUSD) U «Pacno3HaBanue
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJIeKyJIAPpHBIE COeIMHEHHS .

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALNN, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE€3a BBICOKOMOJICKYJSPHBIX COCAUHEHUM —
MOJMMEPHU3ALINS U TTOJIMKOHICH CAITHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MNOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUIeCHTepePTanar). Y Thin3alus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3IaraeMple OJIUMEPHI).

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.

PacuérHble 3agaum.

HaxoxaeHnue MoJieKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (macce, 00bEMY) MPOAYKTOB
peaKIMu W/WIUW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
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 TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SBJICHUE, HAYYHBbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, SHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTEe3, NbIXaHUE, OENKH, YIJIEBOABI, XHUPbI, HYKICHHOBBIE 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 XUMMUH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukamms XuMrUiecKiux 3J€MEHTOB (S-, p-,
d-, f-snmements). PacmpesneneHue dJIEKTPOHOB 1O ATOMHBIM  OpOUTAIISIM.
DNeKTpOHHbIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOIUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMH4YecKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJECHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. 11oJIsIpHOCTD, HAPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BomgopoaHas CBs3b.
MexMoneKysapHbIE B3aUMOICUCTBHUSL.

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

[IpencraBiieHre 0 KOMILUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HUOHA:
KOMILIEKCOOOpa3oBaTeiab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUs.  THIBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremMax. VictuHubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanusi. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpuctammoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBHBIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTEINIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHu4decKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAaHCHMS W MpPEBpaIICHUS
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

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

O6paTuMble 1 He0OpaTUMBIE peaklni. XUMHUecKoe paBHoBecre. KoHncranTta
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuaiusi. CuwibHbIE W CIa0ble DJIEKTPOJIMUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkuciauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHSI YW BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX NPEBpaIlCHUN:
pa3ioKEHHE TEPOKCHIA BOJOPOJA B MPUCYTCTBUM KaTalIM3aTopa, MOJAEIH
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieTieHUue
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PA3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

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

Bonopon. Ilomydyenue, ¢uzndeckue M XHMHYECKHE CBOMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWcTBAa. ['mapumabl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B mpuUpoje, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpOibl. BaxxkHeumume KUCI0POACOaepKaIe
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHUS
kuciopona. Ou3znyeckne U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B HpUpoAE, CIOCOOBI TMOJY4YCHHS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepwi(IV), okcun
cepol(VI). CepHucras u cepHass KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHOU KucioTel. [Ipumenenne cepbl U €€ COeUHEHNN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3HUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTa
U €r0 COeAMHEHUN. A30THBIE yTOOpEHHUS.

®ochop. Haxoxnmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3UYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoXAeHUWE B NOpupojae. AJUIOTPOIHBIE MOAU(PUKALHUU.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronenas kucimora u eé€
COJU. AKTHBUPOBAaHHBIA yroiib, ajacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTHIX BEHIECTB, OOpPa30BaHHBIX YIJIEPOJIOM, U €ro
COCIVHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (U3NUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHUCIIOTA, CUJIHKATHI.
[Ipumenenne kpeMHus 1 ero coeAnHeHuil. CTEKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne meTtamioB B [leproandeckoil cucTeMe XMMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoicTBa MeTamwioB. llpuMeHeHue MeTasioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHui  metamwioB.  OOmme  crnocoObl
NOJIy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuii u xanuili: mnomydeHue, Qusnyeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

OO6mast xapaktepuctuka metaioB IIA-rpymnmer [lepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (U3NYecKue u
XUMHUYECKHE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HMX COEIUHEHHM.
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHUN: nonydeHue, GU3ndecKre 1 XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB T0004HbIX mnoarpynn (b-rpymnm)
[leproauyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

du3nyecKue U XUMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCcUabl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEINIbHBIE CBOMCTBA. [loyueHrne u npuMeHeHrne xpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBAa MapraHila M €ro COEAUHEHUM.
Baxneiimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyeckre U XMMUYECKHE CBOMCTBA JKeJe3a U ero coenuHeHuil. OKcuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xKee3a
Y €r0 CIUIaBOB.

Pu3nyeCcKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[Muuk: momydyeHue, (U3MYECKUE W XHUMUYECKHE CBOMCTBA. AM{QOTEpHbIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA U €T0 COEUHEHUM.

DKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, docdopa, kene3a, MarHus B
KHUCJIOPOJIE, M3Y4YEHUE KOJUIEKUMH «MeTaiulbl M CIUIaBbD», B3aUMOJICHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAIIOB C BOJOM (BO3MOXHO HMCIOJB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJie3a C pacTBOpaMHM KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KaTHOHbl METaJJIOB, B3aUMOJIEMCTBUE THIIPOKCUIOB AIIOMUHUA M LHMHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUS»,
«Mertaibl TIaBHBIX TOArPYIID», «MeTamibl TOOOYHBIX MOATPYIIID».

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonsTue
O Hay4YHbIX MeETOoAaxX I[IO3HAaHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
Hay4Hble puHUIKIBI OpraHU3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbllieHHbIE
CHOCOOBI MOMYYEHUsI BaXKHEUIIUX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblIliieHHbIE CITOCOOBI MOIYYEHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumuu B 006ecrieyeHH SHEPreTHIeCKOi Oe30MMacHOCTH.

XuMusi ® 340poBbe uenoBeka. JlekapctBeHHble cpenctBa. lIpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



XUMHS AW OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Poibh Xumuu B
o0ecrieuyeHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. bertoBas xumwus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIE yI0OpEHMUS.

CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MATEpHAJIbl, KPACKH, CTEKJIIO, KEpaMUKa.
Marepuainel g 3JeKTpoHUKU. HaHOTEXHOMNIOTMN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CJIH OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJE pPACTBOpPAa C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIIECTBA B pacTBOpE, MOJHM BBIXOJAA MPOAYKTa PEAKUHUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HK3YyYEHUHM oOmed
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce oCylIecTBIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ TOHSITHH, MPUHATHIX B OTJCIBHBIX
peaMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO61nue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKkalus, nepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIEPUMEHT, MOAENb, MOJICJIMPOBAHHUE.

@u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, IHEPTHUsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIC TTOPOJIbI, MOJE3HBIC UCKOMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



nperuaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPUAJIOB, JSJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAaMOONPEAEICHNUIO; HAUTMYUE MOTUBALIUN K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMHd W HOPMaMu [OBEJCHUS;, HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 11U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTATBl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKaAIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M MPaKTUUYECKON AesSTEeIbHOCTH
oOydJaromnmxcs B MPOLIECCe peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBOXKEHUS K 3aKOHY U IPABOIOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIIBHOCTH TIPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJlau, BHITTOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHATU3E PA3JIUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUS K TPOIECCY TBOpPUECTBA B 0OJACTU TEOPUU M MPAKTUUECKOTO
MPUJIOKEHUS XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpEeCa W TMO3HABATEIbHBIX MOTHUBOB B MOJYYEHHU U MOCIEIYIOLIEM
aHanu3e WH(POpMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

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

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI IIEHHOCTEH 3JI0pOoBOro M  0Oe30MmacHoro obpasza KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJItoicHUsT TpaBwiI 0e30MmacHOr0 OOpalleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH NpPaBWI WHAWUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIIEIOBATEIHCKON
NESATEeTbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEeIIbHOCTH;

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

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3TuyHoro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peanu3aldd COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU HAa 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HKOHOMHYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHUS HEOOXOIWMOCTH WCIOJIb30BAHMS JOCTIKCHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUW, NPUHOCIIIMX BPEH  OKPYXNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTHYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MPECTaBICHUS] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJd B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHOM KYJIBTYPhl, B PEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpA U
MPOUCXOJIAIINX B HEM U3MEHEHUHN, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HayuyHbIX (AKTOB M HMECIOIIUXCSA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K O3HAHUIO, UCCIIEI0BATEIbCKOM e TeTbHOCTH;

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

WHTEpeca K 0OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaaIbHOM
JEATEeIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUpPOBAHUS  MHUPOBO33PEHUS]  OOy4aIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKArOLIUe
IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHeUU(PUKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHblid (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U JPYyTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PErYJISTUBHBIE), 00ecIeynBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHIOCOOHOCTD oOyuyaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETyJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JOruvyecKune JaeicTBUSI:

CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl ACATEIILHOCTH C MOCTaBJICHHBIMU LICJISIMU;

HCIMOJIb30BaTh IMPU OCBOCHUHU 3HAHWM MPUEMBI JIOTMUYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS JII OOBSICHEHUS OTJAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUU JUIA KJIACCH(PHUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIIHIM;

YCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XHUMHUYECKON



peakiuu — MpH PELICHUH Y4eOHBIX MO3HABATENIbHBIX M MPAKTUUYECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEIECTB U XWMUYECKHUX
pEaKIHnil;

dbopMyIupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHMS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000IIEHHS U BBIBOBI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB HCCIIEA0BAHNUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npUOOpeTaTh OMNBIT YYEHUYECKOM HCCIEN0BATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE MOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BHJIOB U (HOpM
IIPE/ICTABIICHNU, KPUTHUYECKH OLICHMBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

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

npuUOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX MOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAy4YHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)I(I[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0/1e 00CYK/IeHHUsI © 0OOMEHA MHEHUSIMU.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTh, ONpeAeisas €€ ILeM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJITHEHUM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN croco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMHUH Ha YTiayOnEéHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(HUCSCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HaydHble 3HAHUS, YMEHHS ¥ CIOCOOBI JEHCTBUN
110 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE PE3yJbTaThl MPEACTABICHBI IO TOJaM
U3YYECHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUs»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYECHUU yCTOWIHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MMaCHOCTH, B PA3BUTHUU MEAMIIMHBI, CO3JaHUU HOBBIX MATEPHAIIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn pPalMOHAIBHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00bEM, YTIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA PSAJl, TOMOJOTH, YTIEBOIAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalleHUs] DSHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHMUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBICHU; MPEICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKHX U KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKHUE CBEACHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUH U 0O€30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBJISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OallaHca »dTUX peakIiuii, peakmuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTaBJIMBATh MOJIETU MOJIEKYJI OPraHUYECKUX BEUIECTB JIJIsl WILTFOCTPAlUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAHABIHMBATH MPUHAIC)KHOCTh H3YUYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TJIULEPHUH,
ATWICHIJIMKONb, (eHos, (QopManblerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHWYECKUX BENIECTB: aJKAHOB, IIUKJIOATKAHOB, aJIKCHOB, AJIKAJIUCHOB,
QJIKUHOB, AapPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  YpPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHil C WCIOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBS3U (G- U T-CBSI3H), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepaboTKH U
MPaKTUYECKOE TPUMEHEHHE TIPOAYKTOB MepepabOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE onepamuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMAaTHU3AIUI0, BBIABICHUE NMPUUYMHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4EeHUSs
CBOMCTB BELIECTB U XUMHUYECKUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepHUajJbHOIO €IMHCTBA MHUpPAa,
MCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: MPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoTKOH
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJIUTH
XUMHUUYECKUU JKCIEPUMEHT (MOJyYeHUE U U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBaMU M JIA0OPAaTOpPHBIM O00OpPYIOBaHUEM,
dbopMynupoBaTh 1€JIb HUCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIMdyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa KOJIOTHUYECKH 11e7IeCO00pa3HOT0 MOBEACHUS B OBITY H
TPYIOBOM JEATEIBHOCTH B IEJSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MIPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKHUX BEIIECTB, TOHUMAs CMbICH noka3zaresns [1JIK;

aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBOM nH(popMaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadarbiBath €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmIass wm HeopraHmdeckas
XAMUSDY OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJIi B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEUICHUU MTPOOJEM HKOJOTUUECKOM, PHEPreTUYECKOM U MHUIIEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECIEYEHUM PAI[MOHAIBHOTIO MPUPOIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W OO KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOIHON

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

M30TOIIbI, AJIEKTPOHHAsI 000JI0YKA aToMa, S-, p-, d-aTOMHbIE OpOUTaIN, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBbHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, AJIEKTPOJUTHUYECKAs JUCCOLMALNS, CTENEeHb JIUCCOLMAIUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKOUN PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS JIICKTPOIUTHUYECKON MHUCCOIUAINU, TEePUOTUYECKUNA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€KallMue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHUU BEIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpPMOJMHAMHUYECKMX M  KUHETUYECKHUX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0OE30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAIECHUIH;



c(hOpPMUPOBAHHOCTh yYMEHUSI HMCIOJIb30BaTh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEGHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3HM (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTAUIMYECKON pEIIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUCCKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUH 10 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, U3MEHEHHIO
CTEIICHEW OKHUCJICHUSI DJIEMEHTOB, OOpAaTHUMOCTH, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUSI M KPUTEPHUU JJIs1 KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPhIBATh CMBICIH MEPUOIMYECKOro 3akoHa [l.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembr .M.  MengeneeBa,  uCOONB3ys  TMOHATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE€ U BO30OYXKIEHHOE SHEPreTUUYECKHE COCTOSIHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTM aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepus3oBaTh (OMHUCHIBaTH) OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM MOCPEICTBOM COCTABJICHHUS JICKTPOHHOTO OajiaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMH  THUAPOJIW3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



chOPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aercTBuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(OpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUW MPUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YeJOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» U «MOJISIPHAA KOHUECHTpALUSI»;
Macchl BElIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
pEeaKIuy; 3HAYEHUS] BOJOPOJHOrO IOKa3aTesisi pacTBOPOB KHUCIOT M IIETIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEMa, KOJIMYECTBA BEIIESCTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKinH,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAaMOCTOSITEIbHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HMOHHOrOo  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPIraHUYECKUX BEIIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOINBI) HWHIWKATOPOB, W3YyUYCHHUE BIIUSHHUSI
pa3MMYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakIuu, peIlICHHE
DKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertaue»y u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, (HOpMyIupoBaTh Iedb HMCCJIENOBAaHUS, TMPEJCTABIATh B
paznu4HOi (opMe pe3ybTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOTH30BAHUS XUMUYECKON
nocyoM M j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHUIO JTAOOPATOPHBIX XUMHUYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA JKUBBIC OPTaHU3MbI ONPEICIEHHBIX HEOPTraHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHpopmaiuu, MaTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYIO WH(pOpMaIiio, mepepadbaTeiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1aueH.
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bubmuorexa [JOK

3.2 keToHbl. KapOboHoBbIe Kuca0Thl. Cl10KHBIS 21 hitps-//m.cdsoo.ru/d69di650
a¢upsl. XKupbl
bu6mmoreka [IOK
33 YTIeBOEL ? https://m.edso0.ru/d69df650
Hroro no pazneny 41
Pa3nen 4. A3oTconeprxaiue opranudeckue coeJMHeHUs1
4.1 Amunbl. AMMHOKHUCIIOTEL benku 12 bubmmorexa HOK
https://m.eds00.ru/d69df650
Hroro no pazneny 12
Pa3zaea S. BeicokoMoieKyJIsIpHbIE COeINHEHUS
5.1 BrIcOKOMONIEKYIJISIpHBIE COCTMHEHHS 6 bubmorexa LHOK
) yAp a https://m.edsoo.ru/d69df650
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3iejaoB U TeM nudpoBbIe
Ne /i P Kourpoabnsie | Ilpakruueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepnoandeckuii 3aKoH
1.1 u Ilepuoanyeckas cucreMa XUMHYECKHUX 9 0 0 bubnmnorexa LIOK
) proa https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 1 | 0 bubnnoreka [JOK
' BCIIICCTB https://m.edsoo.ru/2dd57124
bu6mmoreka [IOK
1.3 X €CKHe pea 19 1 3
HMITACCIHE peatdnti https://m.edsoo.ru/2dd57£24
Wroro no pasaeny 39
Pa3nes 2. Heoprannyeckasi XuMust
bu6mmoreka [IOK
2.1 H 31 1 3
CMETaIIIE https://m.edsoo.ru/2dd5724
22 Meramist 23 1 2 bubmorera [JOK
https://m.edsoo.ru/2dd5724
Hroro no paszneny 54
Pa3gen 3. XumMus u :Ku3HbL
31 MerToibl TO3HAHUSA B XUMUU. XUMUS U 9 I 0 bubnuorexa [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

[Ipenmer u 3HaueHKE
OpraHUYECKON XUMHH,
MIPEACTABJICHHUE O
MHOT000pa3uu
OpraHUYECKUX
COCTMHCHUI

bubmuorexa [JOK
https://m.edso00.ru/3686e6f5

DNEKTPOHHOE CTPOEHUE
aToma yrieposa
(ocHOBHOE U
BO30YKIEHHOE
coctosiHus ). BaneHnTHbie
BO3MOKHOCTH aToMa

yriepona

bubmmoreka [IOK
https://m.edsoo.ru/Oce6fd4c

XuMmudeckas CBsI3b B
OpPTaHHYECKUX
COCTUHCHHUSIX.
MexaHu3Mbl
oOpazoBaHus
KOBaJICHTHOM CBSI3H,
Croco0BbI pa3pbiBa
CBsI3e

bubmmoteka [IOK
https://m.edsoo.ru/8d39f5c8

Teopus crpoeHus
OpPraHUYECKUX

bu6nuoreka [IOK
https://m.edsoo.ru/9e595cb8




coeauHeHnii A. M.
byrneposa

Bunael uzomepun:
CTPYKTypHas,
MIPOCTPAaHCTBEHHAS.
DneKkTpoHHBIE 3PP EKThI
B MOJIEKYJIax
OpPraHUYECKUX
COETUHEHUN

bu6nuoreka [IOK
https://m.edsoo.ru/b0e61661

IIpencraBnenue o
KJ1accu(UKauuu 1
CUCTeMAaTHYeCcKas
HOMEHKJIaTypa
(IUPAC) oprannueckux
BEIIECTB

bubmuorexa [JOK
https://m.edsoo.ru/c212dd21

Knaccudukanms
peakuuii B
OpraHUYEeCKON XUMHUHU

bubmmoreka IIOK
https://m.edsoo.ru/ba5706aa

Cucrematuzanus u
0000111eHHE 3HAHUHA 110
TEME

bubmmoreka [IOK
https://m.edsoo.ru/87a37cab

AnkaHBI:
TOMOJIOTHUYECKUHN P,
obmas hopmyna,
HOMEHKJIaTypa U
M30MEepHsl, dJICKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

bu6nuoreka [IOK
https://m.edsoo.ru/25a14636

10

duznueckue u

bu6mmoreka [IOK




XUMHUYECKUE CBOMCTBA
AJIKAaHOB

https://m.edsoo.ru/3137711c

11

HaxoxaeHne aJkaHoB B
npupojae. CriocoOsr
MOJTyYEHUS U
MPUMEHEHUE AJIKAHOB

bu6nuoreka [JOK
https://m.edsoo.ru/259b0aSb

12

ukmoankaHbl: oOmIas
(opmyuna,
HOMEHKJIaTypa U
n3omepusi,
0COOEHHOCTH CTPOEHUS
1 XHUMHYECKHX CBOMCTB,
CTIIOCOOBI TIOTY4EHUS U
MIPUMEHEHHE

bubmuorexa [JOK
https://m.edsoo.ru/156730d2

13

Pemenne pacu€rHbix
3aJ1a4 Ha olpesieNieHNe
MOJIEKYJIIPHOU
(bopMmyIbI
OpPraHUYECKOTO
BEIIECTBA I10 MACCOBBIM
JI0JISIM aTOMOB
AJIEMEHTOB, BXOSIINX
B €0 COCTaB.
Cucremaruzanus u
000011eHIe 3HaHU 110
TeMe

bu6nuoreka [IOK
https://m.edsoo.ru/bf84d8eb

14

AJIKEHBI:
TOMOJIOTHUYECKUHN PsIJI,
obmas popmyna,

bu6mmoreka [IOK
https://m.edsoo.ru/273b0ale




HOMEHKJIATypa,
JJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI.
CtpykTypHas U nuc-
TpaHC-U30MepHs
AJIKCHOB

dusunueckue u
XUMHUYECKHE CBOMCTBA

bubnuorexa [JOK

15
ankeHos. [IpaBuio https://m.edsoo.ru/21069ccd
MapkoBHHUKOBA
16 CriocoObl TOTy4eHHs U bubnmnoreka [HOK
IIPUMEHEHNE AIIKEHOB https://m.edsoo.ru/665dc058
[IpakTnueckas padbora
No 1 mo Teme BuG 10K
nonmoTexa
17 "[Monyuenue sTUICHA U
v https://m.edsoo.ru/0941eed8
W3y4YEHUE €ro
CBOMCTB"*
Pemrenne pacu€rHbix
3a/1a4 Ha ONpeeIeHUe
13 MOJIEKYJISIPHON bubmuoreka [JOK
(bopMmyIbI https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO
BEIIECTBA
AJKangeHs!:
CONPSIKEHHBIE,
19 W30JIMPOBAHHBIE bubmorexa [OK
P ’ https://m.eds00.ru/04298c0a
KYMYJIHUPOBAaHHBIE.

OcobenHoctu




AIIEKTPOHHOTO
CTPOCHUS

XUMHNYECKUE CBOUCTBA

bu6nmoreka [IOK

20
CONPSKEHHBIX JUEHOB https://m.edsoo.ru/e561253d
CriocoObI osryueHust u

bubnuoreka LIOK
21 IIPUMEHEHHE
https://m.edsoo.ru/1aa81660
AIKaJUEHOB
AJIKVHBL:
TOMOJIOTUYECKHM P,
oOuras popmyina,

2 HOMEHKJIaTypa, bubnuoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/68bbccdc
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI,
¢busnveckne CBONCTBA

3 XHUMUYECKUE CBOMCTBA bubmmoteka [IOK
aJIKUHOB https://m.eds00.ru/23493a93

24 KauecTtBeHHBIE peakiun bubnmnorexka [HOK
Ha TPOWHYIO CBS3b https://m.edsoo.ru/7blc48da

)5 CriocoObl TTOTy4eHUS U bubnuotexa [JOK
NIPUMEHEHHE AJIKMHOB https://m.edsoo.ru/a6f9alea
Pemenne 3anau:

26 aCYETHI M0 YPABHEHUIO brbmmorexa [TOK
P b https://m.edsoo.ru/5db8e526
XUMHUYECKON peaKuu
CucremaTtuzauus u

27 0000111eHIEe 3HAHU 110
TeMe

28 ApeHsr: bubnmnoreka [JOK




FOMOJIOTUYECKUU P,
obmras popmyina,
HOMEHKJIATypa.
DNEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ
OeH30J1a ¥ TOJIyoJIa, UX
¢busnueckue cBoicTBa

https://m.edsoo.ru/a92a7094

XHUMHUYECKHE CBOMCTBA

29 apeHoB: PEaKLuu bubmorexa LIOK
p - peaxi https://m.edsoo.ru/a44alae4
3aMeEIIECHN
XHUMHYECKHE CBOUCTBA
apeHOB: PeaKIuu
30 Hp I/ICOGHiHeHI/Iﬂ bubmorexa LOK
p ’ https://m.edsoo.ru/ad4alae4
OKHCIJICHHE TOMOJIOI'OB
OeH30I1a
OcobenHoctu
31 XHMHUYECKUX CBOMCTB bubmmorexa OK
https://m.edsoo.ru/d5018a54
CTUpOJa
Pemrenne pacu€rHubix
3a/1a4y Ha OINpeeIeHUe
1 MOJIEKYJISIPHON bubmuoreka [JOK
(bopMynbl https://m.edsoo.ru/53461a2c
OpPTraHUYECKOTO
BEIIEeCTBa
13 CriocoObl TTOTy4eHHS U bubmmoteka [JOK
IIPUMEHEHNE apEHOB https://m.edsoo.ru/6£717d09
T'enetnyeckas cBsI3b
34

MEXy pa3InYHbIMU




KJlaccamu
YIII€BOJOPOIOB

35

Pacuérnl 1o
YpaBHCHUSM
XUMHUYECKUX PEAKLUN.
CucremMaru3anus U
0000111eHYE 3HAHUHA 110
TEME

36

[Ipuponuslii ras.
[TonytHbie HEDTAHBIE
rassl

37

KamenHnslit yroas u
MIPOAYKTHI €TO
nepepadboTKu

bubnuorexa [JOK
https://m.edsoo.ru/69b3398b

38

Hed1b 1 ciocoOsI e€
nepepadboTKH.
[IpumeHenne
MPOAYKTOB
nepepaboTku HepTH

bubmmoreka [IOK
https://m.edsoo.ru/21f9de78

39

I'eneTrueckas cBs3b
MEXY Pa3TNIHBIMUA
KJlaccaMu
YTIIEBOJIOPOJIOB

40

["anoreHonpon3BOTHBIC
YTIIEBOJIOPOJIOB:
AIIEKTPOHHOE CTPOCHHUE;
peaKIiy 3aMeIeHUs
rajoreHa

bubmuoreka [{OK
https://m.edsoo.ru/82b4d759

41

JeiicTBue 1menouei Ha




raJIOreHIIPOU3BOIHBIE.
BzaumopeiicTBue
JIMTajJoreHaJKaHOB C
MarHveM U [UHKOM

CucreMaTuzanus u
0000111eHYE 3HAHUHA 110

bu6nuoreka [IOK

42
pasneny https://m.eds00.ru/20e89{22
"YraeBogopoibl"
KontponbHas pabota
bubnuorexa [JOK
43 10 TEME
" " https://m.eds00.ru/95¢9e298
YrieBogopoasl
IIpenensvHbie
OJIHOATOMHBIE CITUPTHI:
FOMOJIOTUYECKUH P,
obmas ¢popmyia,
44 CT oeHjl)e f/IOJ};eK i) Bubmiorexa HOK
P Yo, https://m.edsoo.ru/df04c5cd
H30Mepus,
HOMEHKJIaTypa,
KIaccupuKanus,
(bu3nueckue cBOCcTBa
XHUMHUYECKHE CBOMCTBA
45 N —— bubmmorexa [JOK
pea https://m.edsoo.ru/26ee34fe
OJIHOATOMHBIX CITUPTOB
CriocoOsl mostyueHus: u
bu6nuoreka [IOK
46 IIPUMEHEHHE
https://m.edsoo.ru/484100000000000
OJTHOATOMHBIX CITUPTOB
IIpoctrle >dupsnr:
P dup bu6mmoreka [IOK
47 HOMEHKJIaTypa u

nu3oMepus,

https://m.edsoo.ru/c2c788b2




0CO0EHHOCTH
(bu3HUYECKUX U
XUMHUYECKUX CBOWUCTB

MuoroatomMHbIE
CITUPTHI:
STUIECHIJINKOIb U

bubnuoreka LIOK

48 TJIALEPUH, UX https://m.edsoo.ru/ee4d84aa
(dbuznveckue u
XUMHUYECKHUE CBOICTBA
CrniocoOsl mostyueHus u

49 MPUMEHEHUE bubnnoreka HOK
MHOT'0aTOMHBIX https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOEHHUE

50 MOJIEKYJIbI, PU3NUECKUE bubnnorexka HOK
cBOMCTBA. TOKCUYHOCTH https://m.edsoo.ru/2ce726f8
¢benona

51 XHUMUYECKUE CBOMCTBA bubmmoreka [IOK
¢benona https://m.edsoo.ru/037ca5{9

57 CriocoObl nostyueHus u bubnmnorexka HOK
npUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas pabota
No 2. Pemienue

bu6nuorexa LIOK
53 9KCIIEPUMEHTAIIBHBIX
https://m.edsoo.ru/fd0ced09

3aj1a4 1o teme "CrnupTsl
u ¢enonpr"*
Cucremaru3zanus u

54 000011eHNe 3HaHU 110 bubmmorexa [IOK

TEMC

https://m.edsoo.ru/1810cb9b




AJbIerubpl ¥ KETOHBI:
3NIEKTPOHHOE CTPOCHUE
KapOOHUJIbHON IPYIIIIbI;

bu6nuoreka [JOK
55 TOMOJIOTMYECKUE PSIJIbI,
https://m.edsoo.ru/b139beaa
obmas hopmyia,
HU30MepHs U
HOMEHKJIaTypa
ANbpaeruapl i KETOHBI:

56 (hU3UYEeCKre CBOMCTBA; bubnmnoreka [HOK
peaxkuu https://m.edsoo.ru/c887425¢
MIPUCOCTUHEHUS
Peaknmm oxucineHus u

bubmuorexa [JOK
57 KAaueCTBEHHbBIE PEAKIINU
https://m.edsoo.ru/a393baa9
aJIbJAETUI0B U KETOHOB

53 Crioco0bl mosTy4eHust bubnuorexa [HOK
aIbJCTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OOHOOCHOBHEIE
npeeNibHbIC

59 KapOOHOBBIE KMCIOTEI bubmmorexa HOK

p ’ https://m.edsoo.ru/fecOb113
0COOEHHOCTH CTPOCHUS
WX MOJIEKYT
N3omepus u

60 HOMEHKJIAaTypa bubmuoreka [JOK
KapOOHOBBIX KHCIIOT, UX https://m.edsoo.ru/700cc87b
¢u3nueckue cBoiicTBa
XnMHuyeckre CBOMCTBA

61 MPEeACIIbHBIX bu6nuoreka [IOK
OJHOOCHOBHBIX https://m.edsoo.ru/40e6e0e9

KapOOHOBBIX KHUCJIOT




62

Oco6eHHOCTH CBOMCTB
MYPAaBbUHOM KHCIIOTBHI.
Mmuoroo6pasue
KapOOHOBBIX KUCIIOT

bu6nuoreka [IOK
https://m.edsoo.ru/bb31be71

63

OcoOeHHOCTH CBOMCTB:
HeTIpeIeNbHBIX U
apOMaTHYECKUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kucior. IIpencraBurenn
BBICITNX KapOOHOBBIX
KHCIIOT

bubmuorexa [JOK
https://m.edsoo.ru/83a08773

64

Tlonsarue o
MPOU3BOAHBIX
KapOOHOBBIX KUCIOT

bubnnoreka IIOK
https://m.edsoo.ru/0d162d9d

65

CriocoObl nostyueHust u
pUMEHEHHE
KapOOHOBBIX KHCIIOT

bubmmoteka [IOK
https://m.edsoo.ru/7¢065¢9d

66

CnoxxHble 3(upsbIL:
TOMOJIOTUYECKHH PAI,
obmmas ¢popmyna,
HA30MeEpUs U
HOMEHKJIaTypa

bu6nuoreka [IOK
https://m.edsoo.ru/adfffe6d

67

duznueckue u
XUMHUYECKUE CBOUCTBA

3¢upoB

bu6nuoreka [IOK
https://m.edsoo.ru/ad6b94b2

68

Pemenne pacu€rHbix
3aja4: 10 ypaBHEHUIO




XMMHYECKON PEAKIIUU,
Ha OIIpelieIeHue
MOJIEKYJISIPHOM
bopmyIbl
OpPraHUYECKOTO
BELIECTBA

69

ITpakTnyeckas pabora
Ne 3. Pemenne
HKCIEPUMEHTATbHBIX
3aja4 1o TeMe
"KapOoHOBBIE KHCIIOTHI.
Crnoxuble 3¢pupsr"*

bubnuorexa [JOK
https://m.edso00.ru/486671tb

70

Kupsr: ctpoenue,
¢buznveckne u
XMMHYECKHUE CBOMCTBA
(ruaponus)

bubnnoreka IIOK
https://m.edsoo.ru/al9c5b98

71

Oco0eHHOCTH CBOMCTB
KHPOB, COJCPIKALIIX
OCTaTKH HEPeeIbHBIX
KHUPHBIX KHCIIOT. JKupbl
B IIPUPO/IC

bubmmoreka [IOK
https://m.edsoo.ru/b0331922

72

Mp11a KaK coau
BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE
neticteue. [lonsTie o
CHHTETHYECKHX
MOIOIIUX CPENCTBAX
(CMO)

bu6mmoteka [IOK
https://m.edsoo.ru/3¢566565

73

I'eneTnueckas CBA3b

bu6nuoreka [IOK




YIIJIEBOIOPOIOB U
KHCIOPOACOACPIKAIINX
OpPraHUYECKUX BEIIECTB

https://m.edsoo0.ru/56790c96

PacuéTel o

74 YpaBHEHUSIM
XUMHYECKUX PEaKIui
CucreMaTH3anys u

75 0000111eHYE 3HAHUHA 110 buGnuorexa [IOK

https://m.edsoo.ru/f8eaf2eb
TEME
OO6m1as xapakTeprucTruKa
JIEBOJOB U
. bubnuoreka [IOK
76 KJIaccupUKaIms
https://m.edsoo.ru/7a9693al
YIJIEeBOJIOB (MOHO-, IH-
U TI0JIMCaxapubl)
MoHocaxapubl:
77 ¢u3nueckue cBOcTBa U bubmmorexa LOK
https://m.edsoo.ru/b4bdda2d
HaxO0JIEHHE B MIPUPO/IE
[IpuMeHeHue IrroKo3blI,

78 e€ 3HaueHUE B bubmuotexa [JOK
JKU3HENCATECIbHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapunpl: caxaposa,

MaJIbTO3a U JIaKTO3a.
79 HaxoxxneHnue B mpupojie bubnnorexa [IOK
8 pHpo https://m.edsoo.ru/eb0384e7
U IPUMEHEHNE
JMCaxapuJioB
[Tonucaxapupr:
bu6nuorexa LIOK
80 CTPOEHHE

MaKpOMOJICKYII,

https://m.edsoo.ru/72a04508




¢busnyeckue u
XUMHUYECKHE CBOMCTBA,
MIPUMCHECHUE

81

ITonsTue 00
I/ICKyC CTBCHHBIX
BOJIOKHAX

bu6nuoreka [IOK
https://m.edsoo.ru/6216e766

82

Pemenue pacyeTHbIx
3a/1a4 Ha orpeziesieHue
JIOJIU BBIXO0J1a TPOAYKTA
peaxkuuu ot
TEOPETUYECKU
BO3MO>KHOT'O

bubmuorexa [JOK
https://m.edsoo.ru/7fde47ef

83

CucreMartusanus u
000011IeHrEe 3HAHUH 110
paszneny

bubnuorexa [JOK
https://m.edso00.ru/08d4364c

84

KonTponbnas padora
0 TeEMe
"Kucnopoacoaepxkariue
OpraHuy4ecKue
COoeIMHEeHUS "

bubmmoteka [IOK
https://m.edsoo.ru/42c6678¢

85

AMMWHEBI:
KinaccuuKanus,
CTPOEHUE MOJIEKYII,
obmas hopmyna,
HU30Mepus,
HOMEHKJIaTypa U
¢u3nueckue cBoiicTBa

bu6nuoreka [IOK
https://m.edsoo.ru/efa7e6ca

86

XHUMUYECKUE CBOKCTBA
anupaTHIECKUX aMUHOB

bu6mmoreka [IOK
https://m.edsoo.ru/1bc5cf80




AHWINH: CTpOEHUE
aHWINHA, 0COOEHHOCTH

bu6nuoreka [IOK

87 XHUMHYECKHUX CBOICTB https://m.edsoo.ru/39cd21f1
aHWJIMHA
CriocoObI osryueHust u
23 — bu6nuoreka [IOK
https://m.edsoo.ru/eal 38763
anupaTHIECKUX aMUHOB
AMHHOKHCIOTHI:
HOMEHKJIaTypa U
29 n3omepus, puznyeckue bubnnoreka HOK
cBoucTBa. OTIOenbHBIE https://m.edsoo.ru/d1773e80
MPEACTaBUTEIH Ol
AMHUHOKHUCIIOT
XHUMHUYECKHE CBOMCTBA
AMHUHOKHUCIIOT, UX
90 OMOJIOTHYECKOE bubmmoreka [IOK
3HaYEHUE https://m.edsoo.ru/77df705a
aMUHOKHUCIIOT. CUHTE3 U
TUAPOIIN3 ENTUI0B
benku xax mpupogHbie
91 MOJIUMEDPBI; prI;KTypr bubmorexa [OK
https://m.edso00.ru/429e9899
OCIIKOB
9 XuMHuYecKre CBOMCTBA bu6nuoreka [IOK
0eIKoB https://m.eds00.ru/6237306d
A3zoTcoaepxaiiue
TETEPOIUKITHIECKIE
93 S bu6nuoreka [IOK
https://m.edsoo.ru/521d1431
Hyxnennosbie

KHCJIOTBI: COCTaB,




CTpOCHHE U
Ouosiornyeckas poJib

94

[TpakTyeckas pabora
Ne 4. Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ71a4 10 TEME
"A3zoTcoaepxaliue
OpraHUYECKUE
coeuHEeHHs " *

bu6nuoreka [IOK
https://m.edsoo.ru/8e3c02d1

95

[IpakTrueckas pabota
Ne 5. Pemenue
AKCIIEPUMEHTAITLHBIX
3aJ1a4 110 TEME
"Pacrio3naBanue
OpPraHUYECKUX
coeTMHEeHH"*

bubmuorexa [JOK
https://m.edsoo.ru/bde3fdf6

96

KonTponbHas pabota
o TeMe
"A3oTcoaepxaliue
OpraHHYecKue
coeTMHECHUS "

bubmmoreka [IOK
https://m.edsoo.ru/ce561bc7

97

OCHOBHBIE TTOHSTHUSA
XAMHUA

BBICOKOMOJICK YJISIPHBIX
COETMHEHUN U METOAEI
X CHHTE3a —
MOJINMEpH3aIus U
MMOJIMKOHI€HCALTUS

bu6mmoteka [IOK
https://m.edsoo.ru/7aa63ebd

98

IInactmaccel.

bu6nuoreka [IOK




Yruim3zauus u
nepepaboTKa MiIacTuka

https://m.edsoo.ru/82242e0f

99

DnacToMepsl:
HaTypaJIbHbIN
CUHTETHUYECKHE
Kayuyku. Pe3una

bu6nuoreka [JOK
https://m.edsoo.ru/246103ec

100

Bousokna:
HaTypaJibHBbIE,
HCKYCCTBEHHBIE,
CUHTETUYECKUE.
[Tonmumepsr
CIIELIMATIBHOTO
HAa3HAYCHUS

bubnuorexa [JOK
https://m.edsoo.ru/5963a601

101

[IpakTnueckas padbora
Ne 6. Pemenne
IKCIIEPUMEHTAITLHBIX
3a7a4 10 TeMe
"Pacrio3HaBanue
IIaCTMAcC U BOJIOKOH"*

bubmmoreka [IOK
https://m.edsoo.ru/3aebd77a

102

O06o0uenue n
cucTeMaTu3anus
U3Y4EHHOI0 MaTepuana
0 TeMe
"BpICOKOMONEKYISIpHBIE
coenuuenus"

bu6nuoreka [IOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102

5

* Ypoku ¢ ucnosib30BaHUEM 000pYI0BaHUs IeHTpa «Touka pocTay




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uugposeie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
Atom. CocTaB aTOMHBIX SJIEP.
1 XUMUYECKUHN HIIEMEHT 1 0 0 bubmmorexa [TOK
’ https://m.edsoo.ru/59c112ee
N3oTomnml
CrpoeHue 3JIeKTPOHHBIX
2 000JI09€K aTOMOB, KBAHTOBEIC 1 0 0 bubmorexa HOK
’ https://m.edsoo.ru/b4d9fffa
qucia
Krnaccudukanus XaMHIeCKux
3 SIEMEHTOB (s-, p-, d-, f I 0 0 bubmoreia HOK
P https:/m.edsoo.ru/61294af9
AJICMEHTHI)
4 Pacnipenenenue aneKTpoHOB | 0 0 bubnnorexa [JOK
110 ATOMHBIM OpOUTANIAM https://m.edsoo.ru/f5f750fe
DJeKTpOHHbIE KOHPUTypaluu
5 aTOMOB 3JIEMEHTOB B 1 0 0 bu6mmoreka [IOK
OCHOBHOM M BO30YXJIEHHOM https://m.edsoo.ru/8149e¢846
COCTOSIHUM
DNEeKTpOHHbIE KOH(PUTYpaluu
P Quryp bubmuoreka [JOK
6 HOHOB. 1 0 0
https://m.edsoo.ru/a0764b24
DJIEKTPOOTPHULIATENBHOCTh
[Tepuonnueckuii 3aKOH U
7 [lepuoanueckas cucrema 1 0 0 bubmuorexa [IOK

XUMHUYECKUX djieMeHToB /I, M.
MenpeneeBa, CBAI3b C

https://m.edsoo0.ru/16957¢01




COBPEMEHHOU TeOpUEH
CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOWCTB XMMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX

bubmuoreka [JOK

8 WMH IIPOCTHIX U CIIOKHBIX https://m.edsoo.ru/f8468927
BEILIECTB 110 TPYIIIAM U
nepuoiaM

9 Cucremaruzanus u bubmuoreka [JOK
000011IeHHE 3HAHUH I10 TEME https://m.edsoo.ru/8fad2942
Bupl xumuueckoil cBs3u.
MexaHu3Mbl 00pa3oBaHUS

10 KOBQJICHTHOM CBSI3H. bubmuoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMoneKyIspHbIe
B3aMMO/ICHCTBUS
BaneHTHOCTh M BaJICHTHBIE
BO3MOXHOCTH aTroMOB. CBSI3b

11 JJIEKTPOHHOU CTPYKTYPBI bubmmorexa [OK

https://m.edsoo.ru/3d2ca093

MOJIEKYJI C UX
F€OMETPUUYECKUM CTPOEHUEM
[IpeacraBnenus o

12 KOMILIEKCHBIX COEUHEHUSIX: bubmotera [TOK

https://m.edsoo.ru/8c66bl2a

COCTaB M HOMEHKJIaTypa
BemectBa MonekyasipHOTO U

13 HEMOJIEKYJISIPHOTO CTPOCHHUS. bubmuorexa [IOK
THunel KpUCTATINYECKUX https://m.edsoo.ru/e167635b
pPELIETOK ¥ CBOMCTBA BEILIECTB

14 [TonsiTHE O TUCTIEPCHBIX bu6mmoreka [JOK




cucremax. [Ipencrasnenue o
KOJUIOM/IHBIX pacTBOpax

https://m.edsoo.ru/da2¢70e4

HcrrHHbBIE paCTBOPSI:
HACBIIICHHBIC U

bubanoreka [IOK
15 HEHACHIILEHHBIE, 1
https://m.edsoo.ru/e9ccdd8d
pPacTBOPUMOCTb.
Kpucraminoruaparst
16 CriocoObI BhIpaKEHUS bubnmoreka [JOK
KOHIICHTpALlMX pacCTBOPOB https://m.edsoo.ru/328e653a
Pemenue 3agau c
HCIIOIB30BaHUEM ITOHITUH
17 "MaccoBas I0JIA Eubmorexa IOK
PACTBOPEHHOTO BelecTBa" https://m.edsoo.ru/785e0ab4
"MoJIsIpHast KOHIeHTparus'"
Knaccudpukanus n
18 HOMEHKJIaTypa bubmorexa HOK
https://m.edsoo.ru/bf9e108d
HEOPraHUYECKHUX BEIIECTB
19 CucremaTtuzanus u bubnuotexa [JOK
000011IeHHE 3HAHUH 110 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas padota no
teMaM "CTpoeHHe aToMa.
[Iepuoanueckuii 3aK0H U
20 [lepuonnueckas cucrema bu6mmoreka [JOK
XAMUYECKUX deMeHToB /1. 1. https://m.edsoo.ru/70a60aa4
Menpneneesa", "Crpoenue
BemiecTBa. MHOTO0OOpaszue
BemiecTs"
21 Knaccudukanus XuMruueckux bubnuorexa [IOK

peaKkuuii B HEOPraHUYECKOU U

https://m.edsoo.ru/6335cdd2




OpPraHMYECKON XUMHUHU. 3aKOH
COXPAaHEHHUS MacChl BELIECTB;
3aKOH COXpaHEHUs U
IIPEBPALIECHNS] SHEPTUU TIPU
XUMHUYECKHUX PeaKIUsIxX

22

TennoBbie 3G HEKTHI
XUMHUYECKUX PEaKIIUM.
Tepmoxumuueckue
ypaBHEHUs

bubmuoreka [JOK
https://m.edsoo.ru/d1db86da

23

Brrunciienus 1o ypaBHEHUSIM
XUMUYECKUX PEaKUui u
TEPMOXUMHUYECKUM
YPaBHEHUSAM

bubmuoreka [JOK
https://m.edsoo.ru/87b13954

24

CKOpOCTh XMMUYECKOM
peakuuu, e€ 3aBUCUMOCTb OT
pa3anyYHbIX (PaKTOPOB.
Karanu3 u kaTanuszatopsl

25

['omoreHHbIe U reTepOreHHbIE
peakuuu

26

ITpakTuyeckas pabora Ne 1 o
TeMe "BinsiHue pa3nnyHbIX
(akTOpOB Ha CKOPOCTh
XUMHUYECKON peakuuu'*

bu6mmoreka [IOK
https://m.edsoo.ru/1facaldl

27

OO6partuMble U HeOOpaTUMBbIE
peakuuu. XUMHUYECKOE
paBHOBecCHE

bubmuoreka [JOK
https://m.edso00.ru/30952f9b

28

[IpaxTuueckas padora Ne 2 o
teMe "BrusHue pa3nuyHbIx
(hakTOpPOB HA TIOJIOKEHHUE

bu6mmoreka [JOK
https://m.edsoo.ru/3bf34el17




XMMHUYECKOI0 paBHOBecUs'"*

DNeKTpoNIUTHYECKAast
nucconmanysi. CUIbHbBIE U

bu6mmoreka [JOK

29
CJTa0bIe AIIEKTPOJIUTHI. https://m.edsoo.ru/5f766bdf
Crenens aucconyanuu
HonHoe npousseneHue BOABL.

30 Cpena BOJHBIX pacTBOPOB. bubnmoreka [JOK
Bonopoansiii mokazaresnb https://m.edsoo.ru/3966ca89
(pH) pacTBOpa
I'maponus coneit. Peakiuu,

31 MIPOTEKAIOIINE B pacTBOpax bubmmorexa [TOK

p B p p https://m.edsoo.ru/09d5a9bd
3JEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o
32 TeMe "XHUMHUYECKHE PEAKIIUN B bubmmorexa [IOK
p " https://m.edsoo.ru/2e3daeb0
pacTBOpax 3MEKTPOIUTOB"*
OKHCIUTENBHO-

13 BOCCTAHOBUTEJILHBIC PEAKITUH. bubnunoreka [JOK
Bakueiilie oKUCIUTENN U https://m.eds00.1ru/56226060
BOCCTAHOBUTEIHU
MeTo/1 37EKTPOHHOTO

34 (2MEKTOHHO-MOHHOTO) bubmmorexa [OK

https://m.edsoo.ru/fb691387
OanmaHca

35 DIEKTPOJIN3 PaCTBOPOB U bubnuorexa [JOK
pacruiaBoB BELIECTB https://m.edsoo.ru/93fb97d2

36 Pemrenne 3ana4 pa3ian4HbIX bubnuorexa [JOK
TUIIOB https://m.edsoo.ru/5a859d16

37 Pemrenue 3ana4 pa3sian4HbIX bubnuorexa [JOK

THUIIOB

https://m.edsoo.ru/5afa265d




CucreMaTusanus u

38 000011IeHE 3HAHUI 10 TEME bubmorexa [TOK

" " https://m.edsoo.ru/c161eb85
XUMHUYECKUE PEAKIUU

39 KonrponsHas pabora o Teme bubmuorexa [IOK
"Xumuueckue peakuuu" https://m.edsoo.ru/a8a0a930
IlonoxeHre HEMETAIOB B
[Tepuonuueckoii cucreme
XAUMHYECKUX djeMeHToB /I, H.

bubmuoreka [JOK
40 MeunneneeBa 1 0COOEHHOCTH
https://m.edsoo.ru/8ca2dcad
CTPOCHUS UX aTOMOB.
dusnyeckue CBOMCTBA
HEMETAIIJIOB
Amnorponusi HEMETaUIoB (Ha
41 pUMEpe KUCIOPOIa, CEPhI bubmorexa [IOK
pHMep PO, CEPEL, https://m.edsoo.ru/ef92c¢91c
docdopa u yraeponaa)
Bonopom: moydenmue,
P v bubnnorexa [JOK
42 ¢bu3nyecKkrue 1 XuMHUYECKHe
. https://m.edsoo.ru/0aa8f613
cBorcTBa. ['mapuabl
T"anorensl: Hax0XKICHUE B

43 IPUPOJIE, CIIOCOOBI bubnnorexa [JOK
NOJTy4eHHUs1, PU3NUecKue U https://m.edsoo.ru/4e223795
XAMHYECKHE CBOMCTBA
lanorenoBonopoabI.

44 Baxwnetimue bubmuoreka [JOK
KHUCIIOPOACOAEpIKAIIIIE https://m.eds00.ru/6b3255e6
COCIMHEHMS TaJOT€HOB
JlaGopaTtopHble 1

bu6mmoreka [JOK
45 MIPOMBIIIIICHHBIE CITOCOOBI

IMOJIYUCHU A IraJIOTCHOB.

https://m.edsoo.ru/6971aca4




[IpuMeHeHue rajnoreHoB u ux
COCIMHEHUN

[IpakTuyeckas padora Ne 4.

46 Pemenue bubmuoreka [JOK
DKCIEPUMEHTAIBHBIX 3a1ay I10 https://m.edsoo.ru/8b26fecd
teme "l"amorensr"*

Kucnopon: nabopatopHsie 1
MIPOMBIIIICHHBIEC CITOCOOBI

47 noJyiydeHus, Gpuznueckue u bubnuoreka [IOK
XHUMHUYECKHe cBorcTBa. O30H. https://m.edsoo.ru/c8abc36a
[IpuMeHeHue Kuciaopoaa u
030Ha

bubmuoreka [JOK

48 OKCHABL K TEPOKCH LI https://m.edsoo.ru/5¢8816a0

49 Pemenue 3agau pazinyHbIxX bubmuoreka [JOK
THUIIOB https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0X/IeHUE B

50 IPUpPOJIE, CIIOCOOBI bub6nuorexa [IOK
NOJTy4eHHUs1, PU3NYECKUe U https://m.edsoo.ru/46afael6
XUMHUYECKHUE CBOMCTBA

bu6mmoreka [IOK

> Ceposonopon, cykup! https://m.eds00.ru/7¢875999
Kucnoponcoaepxkaniue

5 COEIMHEHHUS CEPBI. bubnuotexa [JOK
OCoOEHHOCTH CBOICTB https://m.edsoo.ru/8cfa2548
CEpPHOM KHUCIIOTHI
[TpakTuueckas paborta Ne 5.

bu6mmoreka [JOK
53 Pemenue

OKCIICPUMCHTAJIBHBIX 3a/a4 IO

https://m.edsoo.ru/0afb05e4




teme "Cepa u eé
coeuHeHus " *

A30T: HaxXOXXIECHUE B
MIPUPOJIC, CTIOCOOBI

bubmuoreka [JOK

54 onydeHus, GU3NYECKHUE
noxysenu, hu Iil,q et https://m.edsoo.ru/badd2255
XUMHUYECKHUE CBOWCTBA.

AMMUaK, HUTPUJIbI
Kucnoponconepxkarniue

55 COCIUHCHHMS a30Ta. bubmuoreka [JOK
OcoOEHHOCTH CBOWCTB https://m.edsoo.ru/e2965afe
A30THOM KHCJIOTHI
[IpuMeHeHue a3ota u ero

56 COCAMHCHHI. A30THBIC bubmorexa HOK

A ' https://m.edsoo.ru/129f5059
ynoOpeHus
docdop: HAXOKICHHE B
MIPUPO/IE, CIIOCOOBI
57 noJtydeHusi, Gu3nyeckue u bubmmorexa [OK
yi ’ . https://m.edsoo.ru/9a6b43ec
XUMHYECKHE CBOKCTBA.
®ochunsl u pochun
Oxcunsl hocdopa,

58 bocdopconepxariue bubmmoreka [JOK
kucaotsl. Conu pocdopHoit https://m.edsoo.ru/c7a2d429
KHCJIOTHI
[Ipumenenue gocgopa u ero

59 cope WHEHUU g))oc((ll))op HbIE bubmmorexa [TOK

A ’ P https://m.edsoo.ru/a218070a
ynoOpeHus
[TpakTrueckas padota Ne 6.
bu6mmoreka [JOK
60 Pemenue

OKCIICPUMCHTAJIBHBIX 3a4a4 IO

https://m.edsoo.ru/8175ac3f




teme "A30t u gocdop u ux
coequHeHus"*

Yraepoa: HaXOXK/ICHHUE B
IIPUPOJIE, AJITIOTPOIIHBIE

bubmuoreka [JOK

61 0 Kaluu; Gu3ndecKue
Moz uaiy; qiﬂ aecrne v https://m.edsoo.ru/1eb19f9e
XUMHYECKHE CBOICTBA,
MIPUMEHEHUE
Oxcun yraepona(Il), oxkcug

62 e oy;(l\lf)) (OJ'I)BHaH bubmmorexa [IOK
yHIepoa e yr https://m.edsoo.ru/dba58adf
KHCIIOTa U €€ coNn

63 Pemenue 3agau paznuyHbIx bubnunoreka [JOK
TUIIOB https://m.edso0o.ru/6029b609
Kpemuuii: HaxoxaeHue B

64 IIPUPOJIE, CLIOCOOBI bubnuoreka [IOK
MOJTy4YeHHUsI, PU3NICCKUE U https://m.edsoo.ru/143558ab
XMMHYECKHE CBOMCTBA
Oxcup kpemuaus(1V),

65 KpEeMHHEBasi KHCIIOTa bubmorexa HOK

P ’ https://m.edsoo.ru/3170e7b1

CUJTHKATHI
[IpumeHeHne KpeMHUs U €ro bu6nuorexa [IOK

66 coenuHennii. CTEKII0, ero https://m.edsoo.ru/393cdacO
MOJIy4YEHHE, BUIIBI CTEKIIa https://m.edsoo.ru/5823cefb

67 Pewrenne 3anau pa3sian4HbIX bubnuorexa [JOK
THIIOB https://m.edsoo.ru/b624{801
CucremaTtuzauus u

68 0000111eHIe 3HAHUI 110 TeMe bubmmorexa [OK
" B " https://m.edsoo.ru/6e864db5

Hewmerannsl
69 KonTponbHas pabota mo Teme bubnmoreka [JOK




"Hemeramisr"

https://m.edsoo.ru/d0484c76

AHanu3 pe3yiabTaToB

bu6mmoreka [JOK

70 KOHTPOIIBHOH padoTE, https://m.edsoo.ru/2b7e9510
KOPPEKIHSI OIIHOOK
[Tonoxenne MeTaJIOB B
IIepuonnueckoii cucreme

71 XUMHYECKUX IJIEMEHTOB. bubmuoreka [JOK
OcoOeHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢c
AJICKTPOHHBIX 000JI0UEK
aTOMOB METAJIJIOB
OO6mue puznueckre CBOMCTBA

72 meTamioB. [[puMenenne bubmorexa HOK

https://m.edsoo.ru/51dac9d3

METAJIJIOB B OBITY ¥ TEXHUKE

7 CmuiaBsl MetasuioB. Kopposust bubnunoreka [JOK
METAJJIOB https://m.edsoo.ru/42b872e3

74 Pemenue 3ana4 pa3nu4HbIX bu6nuorexa [IOK
THIIOB https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUECKUN Psijt

75 HaNpsHKEHUH METaJlIoB. bubnnorexa [JOK
OO6mwme crmocoOb! MOTyYeHUS https://m.edsoo.ru/94eb377a
METaJIJIOB
OO6mrast XxapakTepucTruKa
MeTaiioB [A-rpymibl
[Teproanaeckoit CUCTEMBI

76 XUMHYECKUX IJIEMEHTOB. bubmuoreka [JOK

Harpuit u xanuii: nony4eHnue,
¢bu3nyeckrue 1 XuMHYEeCKHe
CBOMCTBA, IPUMEHEHNE
IIPOCTHIX BEIIECTB U UX

https://m.edsoo.ru/e12c26b3




COE€IUHEHUN

OOm1ast xapaKTepUCTHKA
MeTaioB [IA-rpynmnel
[Tepuonnueckoit cucTemsl
XUMHAYECKHX 3JIEMEHTOB.

bubmuoreka [JOK
77 Maruuii 1 KaJabIui:
https://m.edsoo.ru/7¢3e49c0
noy4yeHue, Gu3ndecKue u
XUMHUYECKHUE CBOWCTBA,
MIPUMEHEHHUE MPOCTHIX
BEIIECTB U UX COCAUHECHUIN
78 JKEcTKOoCTh BOABI U CIIOCOOBI bubmuoreka [JOK
€€ yCTpaHEeHHUs https://m.edsoo.ru/c74bfae9
AOMMHUI: TIOJTy4YEHHE,
79 ¢bu3nvecKrne 1 XUMHYECKHE Bubmmorexa LIOK
. https://m.edso00.ru/0e79b266
CBOMCTBA, IPUMEHEHNE
AmpoTepHbIe cBOMCTBA
OKCHJIa ¥ THJIPOKCHJIA
bu6mmoreka [IOK
80 AJIOMHHUS,
https://m.edsoo.ru/5d12d318
TUAPOKCOKOMILIEKCHI
AIFOMUHHUS, UX TPUMEHEHUE
31 Pemrenue 3amau pa3am4HbIX
TUIIOB
ITpakTuyeckas padora Ne 7.
Pemenne
bubmuoreka [JOK
82 SKCIEPUMEHTAIIbHBIX 3a/a4 M0
" https://m.edsoo.ru/27a4af43
Teme "MeTasbl TIIaBHBIX
noarpymnn"*
23 OO6mrast XxapakTeprucTruKa bubnmnoreka [JOK

METAJTIOB TOOOYHBIX

https://m.edsoo.ru/610d7431




noarpynn (b-rpymnm)
[Tepuonnueckoit cucTemsl
XUMHUYECKHX 3JIEMEHTOB

duznueckue 1 XUMHUYECKHE

84 CBOICTBa XpoMa U €To bubmorexa HOK
P https://m.edsoo.r/991 1bef3
COCIMHECHHH, UX TPUMEHEHHUE
Baxxuelinie coequHeHU
85 Maprasna. [lepmanranar bubnmoreka [JOK
KaJus, €ro OKUCIUTEIILHBIE https://m.eds00.ru/039d69c8
CBOMCTBa
du3nYecKUe U XUMUYECKUE
26 CBOICTBA KeJjie3a U €T0 bubmuoreka [JOK
coenuHenuil. [lonyuenue u https://m.edsoo.ru/1b7{8741
MIPUMEHEHUE CILJIABOB XKeje3a
du3nYecKre U XUMUYECKUe
87 CBOWCTBA MEIU U €€ bubmnorexa [IOK
. https://m.edsoo.ru/2bc0f954
COCIMHEHHH, UX TPUMEHEHUE
dOu3nYecKre U XUMUYECKUe
CBOMWCTBA ITUHKA U €T0 bu6mmorexa [IOK
88 N
COECIMHEHUH, NX [IPUMEHEHUE. https://m.edsoo.ru/b1f2beal
I'mapokcokoMILIEKChI IMHKA
[TpakTuueckas paborta Ne 8.
Pemenue
bubmuoreka [JOK
89 SKCIEPUMEHTAIIbHBIX 3aa4 M0
" https://m.edsoo.ru/abe352ea
Teme "MeTaibl TOOOYHBIX
noarpymmn"*
90 Pemenue 3anay pa3nu4HbIX bubnuorexa [IOK

TUIIOB

https://m.edsoo.ru/a8b83d83




O06006111eHE U
cucreMarmni3anuia I/I3y‘~IeHHOI‘O

bubmuoreka [JOK

91
Marepualia 1o TeMe https://m.edsoo.ru/e91fe975
"Merasmibt"
9 KonrponsHas pabora o Teme bubmuorexa [IOK
"Meramibr" https://m.edsoo.ru/83f63ea3
AHau3 pe3yabTaToB
93 KOHTPOJIbHON pabOThI bubmmorexa [IOK
P P ’ https:/m.edsoo.ru/9ebff2fd
KOPPEKIIHS OIIHO0K
Poabs xumun B obecrieueHun
YCTOWYMBOIO Pa3BUTHUSA
bubmuoreka [JOK
94 yenosevecTBa. [lonsTre o
https://m.edsoo.ru/080fe 10
Hay4HBIX METOJIaX
HCCIIEIOBAHUS BEIIECTB
Hayunsle npuHIUIIBL
OpraHU3aIi XUMUYECKOTO
95 MIPOU3BO/JICTBA. bubnnorexa [JOK
[IpombliiieHHbIE CIOCOOBI https://m.edsoo.ru/2e45a44f
MOJTYYEHUs] Ba)KHEUILINX
BEILIECTB
XUMHUECKOE 3arpsi3HEHUE
96 OKpY’Kalolllel Cpe/ibl U €ro bubmmorexa [OK
pyzaiom pea https://m.edsoo.ru/9f11bf51
MOCJIE/ICTBUS
97 XuMus ¥ 310pOBbE YETOBEKA. bubnmoreka [JOK
JlekapcTBEHHBIE CpeliCTBA https://m.edsoo.ru/a6552721
Xumus numy. Poiabs XuMuu B
. bubnmoreka [JOK
98 oOecrieueHnH MUIIEBOH

0€e30I1aCHOCTH

https://m.edsoo.ru/1f7b5bd2




KocmeTnueckue u

bu6mmoreka [JOK

99 . 1 0
HapQIoMepHEIC CpeCTBa https://m.edsoo.ru/da42d5a9
britoBasg xumus
XuMHS B CTPOUTEIILCTBE.

100 Baxkneiime cTpouTeNbHbIE U 1 0 bubmuorexa [IOK
KOHCTPYKIIHOHHbIE https://m.edsoo.ru/61e69003
MaTepUalibl
XWMHSA B CEIILCKOM

. bubmmoreka [JOK
101 xo03sicTBe. Opranudeckue u 1 0
https://m.edsoo.ru/fd39587d
MUHEpaJbHbIE YI00peHus
CucreMaTH3anys u
. bubmuoreka [JOK

102 0000111eHNE 3HAHUH I10 TEME 1 1

" " https://m.edsoo0.ru/db979¢70
XUMUS U )KA3HL".
OBIIEE KOJIMYECTBO YACOB 102 5

[10 [IPOT'PAMME

* Ypoku ¢ UCIoib30BaHUEM 000pymoBaHus neHTpa «Touka pocTay




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus; yrinyonennoe ooyuenue, 10 kimace/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.W. u np.; nox penaxuueii Jlyauna B.B. O6miectBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 0OIIECTBO
«3narensctBO «lIpocBemienue»

» Xumus; yriayonennoe ooyuyenue, 11 kmacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; noa peaakuueit Jlynuna B.B. O6mectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 00IIECTBO
«3narenscrBo «lIpocsemenue»

Hcnons3zoBanue ob6opynoBanus entpa "Touka pocra'.

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJISA

Meroanueckoe nocodue k yueonnky Xumusi, 11 knacc/ Epemun B.B.,
Ky3bmenko H.E.,

Tepenun B.W., Ipo3nos A.A., JIlyaun B.B.; non penakuueit Jlynuna B.B.,
O6mecTBo ¢

OTpaHUYCHHON OTBETCTBEHHOCTHIO "J[PODA"; AklinoHepHOE 00I11ECTBO
"N3naTenscTBO

"IIpocBemienue"

Metoauueckoe nocobue k yueOnuky Xumus, 10 knacc/ Epemun B.B.,

Kysemenko H.E.,



Tepenun B.W., Jlpo3nos A.A., Jlynun B.B.; nox penakuueii Jiyauna B.B.,
OO6mecTBO ¢

OTpaHUYCHHON OTBETCTBEHHOCTHIO "J[PODA"; AKlinOHEpHOE 00IIIECTBO
"N3maTensCcTBO

"IIpocBemienue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://uchebnik.mos.ru/catalogue

https://resh.edu.ru/

https://chem-ege.sdamgia.ru

https://myschool.edu.ru

http://school-collection.edu.ru

http://experiment.edu.ru
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