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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepabHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencraBieHHbix B dDenepanbHOM TOCYJapCTBEHHOM 0O0pa3oBaTEIbLHOM
cragpapre COO, c¢ yudérom KoHuenuumu mnpenojaBaHus y4eOHOro IpeameTa
«XuMus» B 00pa3oBaTeNbHBIX opraHuzanuax Poccuiickoit  deaeparum,
pean3yIouX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickorn denepanuu Ha nepuon 1o 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIYyOJEHHOTO HU3Y4YEHHUsI 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME E€CTECTBEHHO-HAy4yHOro oOpa3oBaHus ydamuxcs 11 kmaccos. Mzydenue
npeaMeTa, pealn3dyemMoe B YCIOBHIX JuddepeHInpoBaHHOTO, TPO(OUILHOTO
oOydeHHsI, MPU3BaHO OOeCNeunTh O0HE00Pa30BATENBHYI0 M OOIIEKYJbTYPHYIO
MOATOTOBKY BBIMYCKHUKOB IIKOJIbI, HEOOXOIUMYIO ISl alanTallud UX K OBICTPO
MEHSIIOIIUMCS YCIIOBUSAM KU3HHU B COIIUYME, a TAKXKE JJI MPOJOKCHUST 0O0yUeHUs
B OpraHu3anusx npodhecCuOHAILHOTO 00pa30BaHUs, B KOTOPHIX XUMUS SIBISIETCS
OJTHOW U3 TPUOPUTETHBIX JUCLUILINH.

B mporpamMme 1o XUMHM Ha3HAaY€HUE MpeaAMeTa «XUMHS» IMOJTydaeT
NoApOOHYI0  HHTEPIPETallMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIUMU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCTOBICHHOCTU IIENIeH, COAEpIKaHUS,
pe3ynbTaToB OOydeHHs] M TpeOOBaHWUN K YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIHH:

e UHGOPMAIIMOHHO-METOIMYECKAsl, pealn3alus KOTOpol obecrneunBaeT
MOJIyYeHHE TPEJCTABICHUS O IIENAX, COJACpKAHWUHU, OOIIeH CTpaTeruu
oOy4eHHsI, BOCTTUTAHUS U PA3BUTHS 00YyUaIONIUXCsl CPEICTBAMH TIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OTpeNieSICHUe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
W3Yy4YeHHUs Y4EOHOrOo MaTepHayia, KOJMYECTBEHHBIX M KAaYECTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHKEHHM OOydarommxcs B
paMKax HTOrOoBOM arrectaliud B (GOpME €IMHOrO0 TOCYJIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma asis yrimyOIEHHOTO U3YUYEHUST XUMUH:

e YCTAHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJAEpKaHUE, 0053aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTAENbHBIX MpoQuiei, mnperycMaTpuBaeT



pacnpenesneHue M CTPYKTYPHUPOBAaHHWE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JAET MPUMEPHOE paclpeesIeHHe y4eOHOr0 BpEMEHH, PEKOMEHIYEMOTO JIJIs
W3YUYCHHUS OTIEIIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TMOCIEIOBATEIbHOCTh HW3YUYEHUSI Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e N1a€T METOJMYECKYIO MHTEPIPETALNIO LEJICH U 33a/1a4 W3YYCHHS MpeaIMETa
Ha yTiIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JACMCTBHIA  0O0ydYaroIllerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a rpejesiaMi yCTaHOBICHHOUM MPOrpaMMON 10 XUMUU 00513aTeIbHOM
(MHBapHAHTHOW) COCTaBISIONICH coAepkaHUsl Y4eOHOro mpeamera «XUMUsD)
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUiIs 0O0ydeHHUS.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOoro u yriayOJEHHOrO YpOBHEH B cHCTEMeE
nuddepeHIMpoBaHHOTO O0yYCHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO H3Y4YEHUSI HAaNpaBJIeH Ha pean3aluio
MIPEEMCTBEHHOCTH C MOCIEAYIOIINUM TANlOM MOJTyYEHHSI XUMUYECKOTO 00pa30oBaHus
B paMKax H3y4YEHHUs CIHELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 MpohecCHOHATBFHOTO 00pa30BaHus.
B a1011 cBsI3M n3yueHue npeamera « XuMHusD» OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha
pacuipeHre H yriiyOJeHHEe TEOpEeTUYECKOM U MPaKTUYECKOM MMOATOTOBKHU
oOy4Jaronuxcsi, BIOPABIIMX OMPENEAEHHBI NMPopuiIb 00yUyeHUs, B TOM UYUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOIMIEro TIOMYYeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranmzanusx mnpodeccuoHaapHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHMS (eaepanibHON
o0pa3oBaTeIbHOI MPOTPaMMBbI CPEHET0 OOLIEro 00pa3oBaHus U3YUYEHHUE MpeaMeTa
«X¥UMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOIO
pa3BuTUsl OOywaroumxcs, Ha (GOPMUPOBAHHE Y HHUX OOIIEMHTEIUIEKTYaIbHBIX
YMEHHM, YMEHMH palMOHANIM3alNU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
NEATEIbHOCTH, UMEIOLINX MEKIMCUUILUIMHAPHBINA, HAAIPEAMETHBINA XapaKTep.



CocTaBnsOIKUMA IpeaMeTa «XUMUS» Ha YPOBHE YIIIyOJIEHHOTO U3YUYECHHS B
11 knacce aBnsercs yriyonéHHbIN Kype — «O01as u Heopranudeckasi Xumus». [Ipu
OINPENEICHUH TIOJIX0/I0B K OTOOPY U CTPYKTYPHOW OpPraHU3alnu COAEPKaHUs 3THX
KypCOB B IPOTrpaMMe MO XUMHUH 3a OCHOBY NpuHATHI nosioxkeHus GPI'OC COO o
paznuuusix 0a30BOro U yriyOJIEHHOTO YPOBHEW W3yUYEHUs MIPEAMETA.

OcHoBy cozaepkaHusa Kypca «OOmas 1 HEOpraHudeckasi XUMHsD» COCTaBISIET
COBOKYMHOCTb IPEAMETHBIX 3HAHUI U YMEHHI, OTHOCAIUXCS K 0230BOMY YPOBHIO
U3Yy4YEeHUS MpeaMeTa. ITa CUCTeMa 3HAHUM MOTydYaeT OnpeieIEHHOE TEOPETUUECKOe
JIOTIOJTHEHUE, TO3BOJISIONIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OOJBIINN 00BEM
(akToIIOrHYeCKOro MaTepuana. Tak, Ha yriIyOJIE€HHOM YPOBHE U3yUeHUs IpeaMeTa
oOecrieyeHa BO3MOYKHOCTh 3HAUUTEIBHOTO YBEIMYEHHS OOBEMA 3HAHUU O
XUMHUYECKUX BJIEMEHTaX M CBOMCTBaX MX COEIMHEHHM HA OCHOBE PACHIMPEHUS U
yrayOneHusl TpeACTaBICHU O CTPOEHUM BEIIECTBA, XMMHUYECKOM CBS3M U
3aKOHOMEPHOCTSAX IPOTEKAaHUs PEaKLUMil, pacCMaTPUBAEMBbIX C TOYKH 3PEHUS
XUMUYECKON KMHETHKU U TEPMOJMHAMHKHU. 3yueHue mepuonyeckoro 3akoHa U
[lepnonyeckoil cUCTEMbl XUMHUYECKHX JIEMEHTOB 0a3UpyeTcss Ha COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX IPEJCTABICHUSAX O CTPOEHUU aToMa. XMMHYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylLIeHUH, a TaKKe C TOYKU 3pEHHs] MEeXaHU3MOB e€ oOpa3oBaHus. M3ydenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpOBaHMEM  TpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX MPOLECCAX U DJIEKTPOJIU3E PACIIIABOB U PACTBOPOB BEILIECTB.

Oco0oe 3HaueHue UMEET TO, YTO Ha COJIEPIKaHKE Kypca XUMUU YTIyO0JIEHHOTO
YPOBHS U3YUEHHUS U1 KJIACCOB ONpeIeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep JOMOJHEHHH K OOIIeH CcHCTeMe NPEAMETHBIX 3HAHMM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeAMETbl. Tak, HampuMmep, B COJEpKaHHUH
npeaMeTa i KJIAcCOB XMMUKO-(PU3nyeckoro npodusis 00ibl10e 3HaYyeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomen xumuu. [Ipu usyuenun npeamera
B JIaHHOM CJIy4yae akLUEeHT OyJeT cJenaH Ha OOUIHOCTh METOAOB IO3HAHUA,
OOLIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekysipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BEUIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa I KJACCOB XUMHKO-
ouonoruueckoro npoduist OONbUINKI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToM cinydae nmpenocTaBisieTcss BO3MOXKHOCTH JiJ1st 60J1€€ 00CTOSITEIbHOTO
PacCMOTPEHUS] XMMUYECKOW OpraHu3alliy KJIETKU KaKk OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOpPOHl BXOIAT, K IMPUMEPY, TaKUE€ CTPYKTYpPHbIE KOMIIOHEHTBI, KakK
WU, OEJIKHU, YTIeBObl, HyKJIECHHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToMm 3HaHus o
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB



CIIy>KaT OCHOBOM I M3YYEHHs CYIIHOCTU MPOIECCOB (DOTOCHMHTE3a, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAHO Ha
MEXMPEAMETHBIX CBA3SX C Y4YEOHBIMH TMpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayudHble NOpeaMeTb», «MaremaTuka u
uHpopMaTuka» 1 «Pycckuil sI3bIK U TUTEPATypay.

[Tpu u3yueHun yueOHOro npeamMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpEAHEro 001iero oopazoBanus (Ha 0a30BOM YpOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCS (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIBHOCTU
YeJI0BEKA U OTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Perienue 3Tou 3a1aun Ha
yriayOnEHHOM ypOBHE H3YYEHHs MpeAMeTa IMpeArnoiaraeT peaju3aluio TaKhX
LejaeH, Kak:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUATIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojim B oOOecredeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTU, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecCreYeHnn palMoOHaJIbHOTO MPUPOJONOIb30BaHUA, B (POPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl YEIOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeJIe;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QYyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB M TEOPUM XHMHHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOEHMM BEIIECTBA HA PAa3HbIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAJMOJIEKYJISIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
HAy4YHBIX PUHLXINIAX XUMUYECKOT0 POU3BOJICTBA;

e (opmupoBaHUe y o0yJaroImuxcs OCO3HAaHHOTO NOHUMAaHUs
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBSICHEHHUS
KJIIOYEBBIX MW U NMpOOJEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-HAY4YHYIO NPUPOLY;
IPAMOTHOTO penieHus MpoOJeM, CBSI3aHHbBIX C XMMHUEN, TPOrHO3UPOBAHMS,
aHalln3a U OLICHKH C TIO3UIIMH 3KOJOTHYECKON Oe30MacHOCTH MOCIECTBUI



OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJOBEKA, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOJIb30BAHUEM U MTEPEPA0OTKOM BEIIECTB;
yTITyOJIeHNe PECTAaBICHUHN 0 HAyYHBIX METO/1aX MO3HAHMS, HEOOXOTMMBIX
JUIS TIPUOOPETEHUS YMEHUUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUN, HMMEIOIIUX MECTO B IIPUPOJE, B
MPAKTUYECKOMN JEATENBHOCTH U TOBCETHEBHOM KU3HMU.

B mnnaHe peanu3anuu MEPBOOYEPEAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
GyHKIMNA TETOCTHOM CHCTEMBbl CPEIHEro oOuiero oOpa3oBaHUs NPHU WU3YUYEHUU
npeaMera «XuUMHUS» Ha  YrIyOJIE€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

BOCIHUTaHUE YOEXKAECHHOCTH B TO03HABAEMOCTU SIBJICHUUA TMPUPOJIBI,
YBaXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PEHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAlMM K OOYYEHHMIO W I[IO3HAHHIO, CIOCOOHOCTEN K
CAMOKOHTPOJKO ¥ CaMOBOCHMTAaHUIO  HAa  OCHOBE  YCBOEHHS
0OLIEYeIOBEYECKUX [IEHHOCTEM;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX
criocoOHoCTe oOy4varonuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOUIEHUS K CamMOOOpa30BaHUIO M HENPEpPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCHENTHON MPo(heCCHOHAIBHON U OOIIECTBEHHOM JeATeNbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

dbopMHpoBaHUEe yYMEHUN M HaBBIKOB PAa3yMHOIO MPHUPOIOIOIH30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPbI, TPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN AEITESIbHOCTH.

OO1ee 9ncio 9acoB, MPEAYCMOTPEHHBIX IS M3YUSHHUS XUMHUU HA yTITyOJICHHOM
ypoBHE cpennero obmiero oopazoBanus B 11 kmacce — 102 gaca (3 yaca B HEIeINIO).



COAEPKAHUE OBYUYEHUA

Tema |. Crpoenue aToma. [lepuoauveckuii 3axon u [lepuoaunyeckas cucrema
xumuyeckux 3jieMeHToB JI. U. MenaeneeBa (10 yacoB)

Crpoenune aroma. Cio)kHOE CTpOeHHE aToma. JloKa3zaTenbCcTBa 3TOr0: KaTOIHBIE U
pPEHTreHOBCKHUE JTy4uH, GoTodh(PeKT, pamnoakTUBHOCTh. OTKPHITHE AIEMEHTAPHBIX
YacTHI]: DJIEKTPOHA U HYKJIOHOB (IIPOTOHOB U HEHTpoHOB). Mogenun TomcoHa,
Pesepdopna, bopa. Iloctynmatet bopa. Crtpoenwe aTtoma B CBETE€ KBaHTOBO-
MEXaHUYECKUX MPEICTABICHUH.

Hyxnons! (IpOTOHBI U HEUTPOHBI), HYKIUABL [loHsTHE 00 M300apax M M30TOMAX.
SnepHbie peakiuu U UX ypaBHEHHUS.

KopnyckynspHo-BOJIHOBOH Jyanu3Mm dekTpoHa. [loHsTHe 27eKTpoHHON opOuTamu
U JJICKTPOHHOTO o0OJiaka. S-, P-, d- u f-opourann. KsantoBele uucia. CtpoeHHe
AIIEKTPOHHON 000JI0UKH aToMa.

[Topsimok 3amoiHEHUs JJIEKTPOHAMU AaTOMHBIX OpOuUTaield B COOTBETCTBUHU C
MPUHIUIIOM MUHUMYMa 3Hepruu, 3anpetoM [laynu, mnpaBunom XyHaa, TpaBUIOM
KieukoBckoro. DnekTpoHHbIe (OpMYIIbl aTOMOB M HOHOB.

[lepuonuueckuii 3axoH [I. 1. MenneneeBa. IIpenmochuiku OTKPBITHS: pabOTHI
MPEAIIECTBEHHUKOB, PEIIEHUs MEXIYHAPOIHOTO Che3la XUMUKOB B T. Kapricpyo,
nudHOCTHBIE kKadyecTBa /. 1. Menneneena.

OTKpbITHE  TIEPUOAMYECKOrO  3akoHAa.  MeHnjeneeBckas  (GOpMyJIHpPOBKa
MEePUOANYECKOTO 3aKOHA. B3auMOCBsI3b MEPUOAMYECKOTO 3aKOHA M TEOPUU
ctpoenus aroma. CoBpemeHHast GOpPMYIUPOBKA MEPUOTUIECKOTO 3aKOHA.
B3auMoOCBsI3b  MEPUOAUYECKOTO  3aKOHA U MEPUOJUYECKOM  CHCTEMBI.
[lepuonnueckass cucrema W CTpoeHHEe aroma. DU3HMYECKUN CMBICT CUMBOJIMKH
MEPUOINYECKON CUCTEMBI.

W3meHeHue CBOMCTB 3JIEMEHTOB B IEPUOJIAX U TPyNIax, Kak GyHKIUS CTPOCHUS UX

aToMoB. [loHsiTHE 00 3HEPTUH MOHU3AIMH U CPOJCTBA K AJIEKTPOHY.



HCpI/IOI[I/ILIHOCTB UX HU3MEHCHMS METANIMYECKUX W HEMETAJIMYECKHX CBOMCTB
9JICMCHTOB B I'PYIIIIAX U IICPHUOJaX, KaK q)YHKHI/ISI CTPOCHUS IJICKTPOHHBIX 000J10YEK
aTOMOB.

3HaueHue MMCPUOINYICCKOTO 3aKOHA U HCpHOI[H‘ICCKOI?I CHCTCMBEI.

Tema 1. Xumnueckasi cBs13b u cTpoeHune aroma (10 gyacon)

Xumuyeckas cBA3b. [loHsATHE 0 XUMHUECKON CBA3U. OCHOBHBIE XapaKTEPUCTHUKU
XAMHWYECKOM CBSI3U: SHEPIUs, NIMHA, TUTOJIbHBIA MOMEHT.

HNoHHass xuMHU4yecKasi CBSI3b U MOHHBIE KPUCTALNIMYECKUE PEIIETKU. 3aBUCUMOCTD
(bU3MYECKUX CBOWMCTB BEIIECTB OT TUIA KPUCTAIUTMYECKON PEIIECTKH.
Bo30yxnénHoe cocrosinue aroMa. [loHaTne o KoBajieHTHOM cBsi3M. OOMEHHBIN
MeXaHu3M OoOpa3oBaHMS  KOBAJIEHTHOM  CBSI3U.  DJEKTPOOTPUIIATEILHOCTb.
HanpaBiieHHOCTh KOBaJ€HTHOW CBSI3M, €€ KpPaTHOCTb. G- W 7- CBSI3U. [[oHOpHO-
aKIENTOPHBIA ~ MEXaHW3M  Oo0Opa3oBaHUs  KOBAJICHTHOW  CBsi3WM.  THIIBI
KPUCTAJUIMYECKUX PEMIETOK C KOBAJIEHTHOU CBA3BIO: ATOMHAs U MOJIEKYJISIPHASL.
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT TUMA KPUCTAUIMYECKON PEIIETKHU.
[Tpupoaa xuMUYECKOM CBSA3U B MeTaJlIaxX U cruiaBax. O0mume pusndeckrue CBONCTBA
METAJIJIOB: TEIJIO- U AJIEKTPONPOBOIHOCTD, MIACTUYHOCTh, METAJUTMYECKUN OJIECK,
MAarHUTHBIE CBOMCTBA.

Mertanmnueckass Kpuctauimdeckass pem€éTtka U e€ 0COOEHHOCTH, KaK (PYHKIUS
METAJJIMYECKOU CBS3H.

Kowmmnekcupie coequaenus. Komrmiekcoobpa3oBaHue U KOMILIEKCHBIC COSMHEHUS.
Crpoenue KOMIUIEKCHBIX COCIMHECHUI: KOMIUIEKCOOOpa30BaTeih 151
KOOPAMHAIIMOHHOE YUCJIO0, TUTaHbl, BHYTPEHHSS U BHEIIHS Cephl.
Krnaccudukaims KOMIUIEKCOB: XeNaThl, KATUOHHBIC, aHUOHHBIC W HEWUTpaJIbHBIC,
aKBaKOMIUIEKChI, aMMHaKaTbl, KapOOHWJBI  METAJJIOB. Howmenxknatypa
KOMIUIEKCHBIX COEIMHEHMW W WX CBOWCTBa. Jluccomumanus KOMIUJIEKCHBIX

COeIMHEHU. 3HAYEHNE KOMIUIEKCHBIX COEIMHEHUN U WX POJIb B PUPOJIE.



ArperatHble COCTOSIHUS BelIeCTB U (ha30Bbie Nepexobl. ['a3pl U ra3oBble 3aKOHbBI
(boinsa-Mapuotra, [lapas, I'eit-JIroccaka). YpaBaenue MenaneeBa-Kiamneipona
JUIs uaeanpHoro rasa. JKuakoctu. TekydecTs, ncnapeHue, KpUCTauIn3anis.
Teépapie BemectBa. IlnaBmenune. azoBbie mnepexoapl. CyOmumamus u
necyomumanus. JKuakue kpucramibl. [lnazma

MexxMoneKysIpHble B3aUMOAEUCTBUA. BogopoaHas CBA3b U €€ PasHOBUIHOCTH:
MEKMOJIEKYJIIpHAsE U BHYTpUMOJEKYJsipHasd. Du3nueckue CBOWCTBA BEMIECTB C
BOJOPOIHOM CBsA3bI0. E€ Onoornyeckas posib B OpraHU3ali CTPYKTYp O€IKOB U
HYKJIEMHOBBIX KHUCJOT. BaHaepBaaJbCOBO B3aMMOACHCTBUE U €0  THIIBL:

OPUCHTAIHMOHHOC, MHAYKIHMOHHOC U NUCIICPCHUOHHOC.

Tema I1l. lucnepcHble cucTeMbl U pacTBOPHI (9 4acoB)

JlucnepcHble cuCTEMBl. XUMHUYECKHUE BEIIECTBA M CMECH. XHMMHUYECKas CUCTEMA.
['oMoreHHbIe U TeTepOreHHbIe cMecu. JlucnepcHas cuctema: JUCIIepCUOHHas cpefia
u aucnepcHas gaza. Knaccudukarus TUCHIEPCHBIX CUCTEM.

Aspozonu. [IponeienTel. OMynbcuu U d3Myabratopsl. Cycnensun. CeguMeHTanus.
Komnouansie pactBopbl. Dddext Tunnans. [lomydeHne KOUIOMTHBIX PacTBOPOB
JIMCTIEPCUOHHBIM, KOHICHCAIIMOHHBIM M XUMHUYECKUM crocobamMu. 307U U
koaryJanus. ['enu u cunepesuc. 3Ha4eHUE KOJUIOUIHBIX CUCTEM.

PactBopbl. PacTBOpbl Kak TOMOTE€HHBIE CHUCTEMbl U WX THUIIbI: MOJICKYJISIPHbIE,
MOJIEKYJISIpHO-UOHHBIE, HOHHBIE. CIIOCOOBI BhIpaKEHUsI KOHIIEHTPALIUK PACTBOPOB:
o0nEéMHass, MaccoBas W MOJIbHAs [IOJIM PACTBOPEHHOTO BeriecTBa. MospHas

KOHIIEHTpAIUs PaCTBOPOB.

Tema V. 3akoHOMEpPHOCTH NPOTEKAHUA XMMHYECKHUX peakluil U (PU3UKo-
XUMHYECKHX nmpoueccoB (9 yacoB)

OCHOBBI ~ XMMHYECKOW  TEpMOAMHAMUKH. XUMHUYECKas  TEpMOJAMHAMUKA.
Tepmoaunamuueckasi cucrema. OTKpbITasl, 3aKpbITasi, U30JIMPOBAHHAS CUCTEMBI.

BHYTpeHHHSI OHCPrusa CHUCTCMBI. 9HTaJIBHI/ISI, HIIM TCIJIOCOACPKAHUE CHCTCMBI.



[leppoe Hauago TepMOAMHAMHUKHU. I30XOpHBIM W W300apHBIH  MPOIECCHI.
TepMOXUMUYECKOE YPaBHEHHUE.

Onranenusa. CTtangapTHas 3HTaIbIHs. Pacy€r sHTansnuu peakuuu. 3akoH ['ecca
Y CIEACTBUS M3 HEro. DHTponus. BTopoe W TpeTbe Hadaja TEPMOIAMHAMHKHU.
CBoOoaHas sneprus ['ud6ca.

CkopocTh xuMuyeckux peakuui. [loHATHE O CKOpPOCTH peakuuuh. ODHEprus
aKTUBAalUM W AaKTUBUPOBAHHBIA KOMIUIEKC. 3aKOH JIEMCTBYIOIIMX Macc.
Kunernuyeckoe ypaBHEHUE U KOHCTAHTa CKOPOCTH XUMHUUYECKOM peakiuu. [lopsaok
peaKuuu.

@daxkTopbl, BIMAKOIIME HA CKOPOCTh TOMOICHHOW pEakUuu: [pUpota U
KOHLIEHTpalUsi  pearupyrollux  BEIIeCTB, TeMmIlepaTypa. lemiepaTypHbIi
koaduiment. Ypasuenue C. AppeHuyca.

@dakTopbl, BIMIIOLNIME HA CKOPOCTh TI'E€TEPOr€HHOM peaklMH: KOHIIEHTpalus
pearupyromux BEMEeCTB U IJIOMIA/Ib UX CONPUKOCHOBEHUS

OCHOBHbIE TIOHSITHUSI KATAaJIUTUYECKOW XMMHH: KaTaau3aTopbl M  KaTalus,
TOMOT€HHBI M TE€TEPOTCHHBIM KaTallu3, MPOMOTOPBI, KaTaJIUTHYECKUE SAIbl U
UHTHOUTOPBI. MexaHu3M JeHCTBUS KaTalu3aTOPOB.

OcHOBHBIE THUIIBI KaTanusa: KHCJIIOTHO-OCHOBHOM, OKHCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIM,  METAUIOKOMIUIEKCHBIM M KaTalld3  METAJUIAMH,
dbepmenTaTuBHBIN. DEpMEHTHI, KaK OHMOJOTHYECKHE KaTadu3aToOpbl OEIKOBOM
TIPUPOIBI.

Xumuyeckoe paHoBecue. [loHsiTHe 00 OOpaTHMMBIX XMMHYECKUX MpOLEccax.
XHWMHUYECKOE pPaBHOBECHME M KOHCTaHTa paBHOBecHsd. CMEIIEHHE XUMUYECKOTO
paBHOBECHS] M3MEHEHHWEM KOHLIEHTPAllMUM BELIECTB, W3MEHEHUEM JABJICHUS W

TCMIICPATYPBhI.

Tema V. XuMuueckue peakuum B BOJAHbIX pacTBopax (12 yacoB)
CBoiicTBa pacTBOPOB JJEKTPOJUTOB. Boma — cmalwiii snexktponut. Katnon

IT'MAPOKCOHMU. Honnoe IMPOU3BCACHNUC BOJbI. HeﬁTpaHBHa}I, KHUCJIOTHaAA U ICJI0YHAasA



cpenbl. [lonstue pH. Bogopoansiii nokazarens. Uaaukaropsl. Pons pH cpenpl B
MIPUPOJIE U )KU3HU YenoBeKa. IOHHBIE PEaKIIMU U YCIOBUS UX IPOTEKAHUS.

Pannue mnpencraBieHMs O KUCIOTaX M OCHOBaHWAX. KWCIOTBI M OCHOBaHHWS C
MO3ULIMU TEOPHUH AIIEKTPOJIUTHUYECKON JUCCOUUALNU. TeopHst KUCIOT U OCHOBAaHUI
bpencrena—IJloypu. Conpspk€HHBIE KUCITOTHI 1 OCHOBAaHUS. AMGOJIHTEHI.
Knaccudukanus KucioT u cnocodsl ux noxydeHus. O0mme XuMuIecKiue CBONCTBA
OpTraHUYECKUX U HEOPTraHWYECKUX KHCIJIOT: PEAKIHH C METAJUIAMH, C OKCHUJAAMU U
TUAPOKCUIAMHA METAJIOB, C COJIAIMH, CO cnupTaMd. OKHCIATEIbHBIE CBOMCTBA
KOHIEHTPUPOBAHHOW CEPHOM U a30THOM KUCIIOT.

Knaccudukanuss ocHoBaHUN M crocoObl uX mosydeHus. OOmme XuMu4yeckue
CBOMCTBA LIEI0YEH: PEAKIIMY C KUCIOTAMH, KUCIIOTHBIMA M aMOTEPHBIMU OKCUIAMU,
COJISIMH, HEKOTOPBIMU METAJUIAMU U HEMETAJUIAMU, C OPTaHUYECKUMHU BELECTBAMU
(ramon1I0npOU3BOIHBIMU  YIJIEBOJOPOAOB, (PEHOJIOM, >KHpaMH). XHUMHYECKHE
CBOMCTBAa HEPACTBOPUMBIX OCHOBAHUMW: PpEAKUMH C KUCIOTAaMH,  PEAKIUU
pa3ioXKEeHUs] U KOMIUIEKCOOOpa30BaHus. XUMHUUECKHE CBOMCTBA OECKUCIOPOIHBIX
OCHOBaHUI (aMMHaKa U AMUHOB): B3aUMO/JICUCTBUE C BOJION U KUCJIOTAMH.
Knaccudukaius coseil opraHuyecKuii U HEOPraHWYeCKUX KuciaoT. OCHOBHBIE
CHOCOOBI TMOJy4YeHUs: cosiel. XHUMHYECKHUE CBOMCTBA COJICH: pas3iiokKEeHUEe MpH
HarpeBaHWM, B3aUMOJCHCTBUE C KHCIOTaMHM W IIEJIOYaMH, JPYTUMH COJISIMU.
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUSI.

I'upponus. Ilonstme ruaponusza. [waponus coied W ero KiacCU(pUKALMS:
0oOpaTUMBbIil 1 HEOOPATUMBIiL, IO AaHUOHY U IO KATUOHY, CTYNIEHYAThIi. Y CHiIeHne u
nojaBiieHne oOparumoro ruapoiusa. HeoOpaTumbiii TUAPOIN3 OWHAPHBIX

COEJIMHEHUMH.

Tema V1. OxkucauTe1bHO- BOCCTAHOBHUTEIbHBIE Mpouecchl (9 yacos)
OKHCIUTENFHO-BOCCTAHOBUTEIbHBIE ~ peakinuu. [loHsATHE 00 OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakmusax. Crenenb okucieHus. [Iporecchl okucieHUs U

BOCCTAaHOBJICHUA. Baxneime OKHCJIUTCIIN )41 BOCCTAaHOBUTCIIN. M@TOI[



AJNIEKTPOHHOTO  OajlaHca Ui COCTaBJCHUS  YPAaBHEHHUH  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakiui. MeToJbl MOHHO-3JIEKTPOHHOTO OasilaHca (MeTon
noypeakiuii). OKUCIUTENBLHO-BOCCTAHOBUTEIIbHBIC MOTCHIINAIIBI.

Onektponus. IloHsATHE 5IIEKTpoOJiM3a KaKk OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO
MpoIlecca, MPOTEKAIOIIETO Ha JIEKTPOAaX. DNEKTPOIU3 PACILIIABOB SJIEKTPOJIUTOB.
DNEKTPOJU3 pacTBOPOB AJEKTPOIUTOB C MHEPTHBIMHU 3JIEKTPOAAMU. DIIEKTPOJIU3
pacTBOpPOB DJIEKTPOJUTOB C W AaKTUBHBIM aHOJOM. [IpakTmueckoe 3HauveHHE
AJEKTPOJIN3a: DIIEKTPOXUMHUYECKOE TOJYUYEHUE BEIIECTB, AJIEKTPOXUMHUYECKAsS
ounctka (pauHUpPOBAHNME) METAJIOB, TaJlbBAaHOTEXHHKA, TajbBaHOIUIACTHKA,
raJibBaHU3AIIUS.

XUMHYECKHE MCTOYHUKU ToOKa. [‘ampBaHnueckne 3nemMeHTbl. (CTaHIApTHBIN
BOJOPOJHBIN 31eKTpo. CTaHAapTHBIE 3JIEKTPOHbIE MOTeHIHAIbl. COBpEMEHHbIE
XUMHUYECKUE UCTOYHUKH TOKa: OaTapelKu U aKKyMYJISITOPHI.

Koppo3ust MeramnoB u crnocoObl 3amuthl oT He€. [lonatue o xoppo3uu. Buabl
KOPpO3UM IO  XapakTepy  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  MPOLIECCOB:
XUMHYECKasl U dJeKTpoxuMuueckasi. CrnocoObl 3alUThl METAUIOB OT KOPPO3UHU:
IIPUMEHCHUE JIETUPOBAHHBIX CIUIABOB, HAHECEHHWE 3alIUTHBIX TMOKPBITUH,
M3MEHEHUE COCTaBa WJIM CBOMCTB KOPPO3HMOHHOM CpENbl, SIECKTPOXUMUUYECKHE

MCTOObI 3allIUTHI.

Tema VII. Hemeramani (23 yaca)

Bonopon. JIBOMCTBEHHOE MOJIOKEHUE BOJIOPOAA B IEPUOJUYECKONM CHCTEME
xumMuyeckux 351eMeHToB: B |-A u VII-A rpynmnax. M3oTonsl Bogoposa.
Haxoxnenue B mpupone. CrpoeHue MOJEKysbl, (U3UUECKUE CBOMCTBA.
XUMUYECKHE  CBOMCTBAa  BOAOpOAA: BOCCTaHOBUTENbHBIE (¢ Ooiee
ANEKTPOOTPUIIATEIILHBIMU HEMETAJNIAMU, C OKCHIAMH METAJJIOB, TMAPUPOBAHUE
OpraHUYeCKuX BEIIEeCTB) U OKuciauTenbHble (¢ MeTamuiamu |-A u ll-A rpymm).
[Tomygyenue Bogopoa: B 1abopaTopuu (B3aUMOACHCTBHEM KHUCIOT C METAIIAMU) U

MPOMBIIIUIEHHOCTHU (KOHBepcueil). [Ipumenenue Bogopoa.



["anorensl. DneMeHThl VIIA-rpyIibl — rajoreHbl: CTPOCHHE aTOMOB U MOJIEKYJI,
raJIOTE€HbI-NIPOCTHIC BEIIECTBA, COEAUHEHHUS: CPABHUTEIIbHAS XapAKTEPUCTHKA.
["amorens! B mpupojae. 3aKOHOMEPHOCTH M3MEHECHHSI (PU3NYECKUX M XUMHUYECKHUX
cBoiicTB B VIIA-rpyrrie: B3auMoIeiiCTBYE raJlOr€HOB C METaJUIaMH, HEMETaJlJIaMHU,
CO CJI0KHBIMHA HEOPraHMYECKUMH M OPTaHWYECKMMM BemiecTtBamu. [lomyuenue u
MIPUMEHEHHE TaJIOTCHOB.

CrtpoeHrie MOJIEKYJT U (PU3MUYECKHE CBOMCTBA TajJOT€HOBOAOPOJIOB. XUMHUYECKUE
CBOICTBA rajJjoreHOBOIOPOAHBIX KHUCJIOT: KUCJIOTHBIE CBOIICTBA,
BOCCTAHOBUTEJIbHBIE CBOWCTBA, B3aUMOJICVCTBUE C OPraHUYECKUMHU BELIECTBAMM.
[Tonyuenne ranoreHoBoAOpPOAOB. l'amoreHuanl. KauecTBeHHbIE peaklMM Ha
rajJore€HU/I-UOHBI.

Okcupsl XJjopa. Kucnopoaconepxarue KUCJIOTBI XJiopa. Comu
KUCJIOPOJICOJIEPKAIMX KHUCIOT XJyopa. llonydyeHue W mpuUMEHEHHE BaKHEWIIINX
KUCJIOPOJIHBIX COCIMHEHUM XJIOPa.

Kucnopon. OOmias xapakTepuctuka 351eMeHTOB VIA-rpynimsl.

Kucnopoa: HaxoxaeHue B IpUpo/ie, MoJydeHue (J1a0opaTopHbIE U MTPOMBIIICHHBIC
criocoObl) U (hU3NIECKHE CBOMCTBA.

XUMUYECKHE CBOMCTBA KUCIOPO/Ia: OKUCIUTENIbHBIE (C MPOCTHIMU BEIIECTBAMHU, C
HU3IIUMU OKCHJIAMH, C OPTaHMYECKHUMHM W HEOPraHMYECKHMH BEIIECTBAMH) U
BOCCTaHOBUTENBHBIC (C hTOpom). OOIACTH TPUMEHEHHUSI.

O3o0H. Haxoxpaenue B npupojie. PU3NUECKUE U XUMUYECKUE CBOMCTBA 030HA. Ero
MOJIy4eHUEe U NpuMeHeHune. Posib 030Ha B KUBOU IPUPOJIE.

CtpoeHrEe MOJIEKYJIBI TEPOKCHIA BOJOPOAA, €ro (PU3MYECKHEe W XUMUYECKHE
CBOMCTBa (OKHUCIUTEIbHBIE U BOCCTaHOBUTENBHBIC). [lolyueHue W MpUMEHEHUE
MEPOKCHUIa BOIOPOAA.

Cepa. Haxoxnenue cepbl B npupoie. BaneHTHbIE BO3MOXKHOCTH aTOMOB CEPBI.
Annotporniusi cepbl. PU3MYECKUE CBOWCTBA POMOMYECKOM cCepbl. XHUMHUYECKHE
CBOMCTBA CEpbl: OKHUCIUTEIbHbIE (C METalJlaMH, C BOJOPOJOM U C MEHee

QJICKTPOOTPHULATCIIbHBIMHU HeMeTaHHaMI/I) N BOCCTAaHOBHUTCIIbHBIC (C KHUCJIIOpOAOM,



KHUCIIOTAMU-OKUCIIUTEIISIMH ), PEAKIIUU JAUCTIPONOPLUHUOHUPOBAHUS (CO ILIETOYaMH).
[Toy4yeHue cepbl 1 00IACTH IPUMEHEHUS.

CTtpoeHue MOJIEKYJIbl M CBOMCTBA CEPOBOAOPOIA: PU3nUecKue, (PU3MOIOTHUECKUE U
xumuueckue. CepoBogopol, KaK BOCCTAHOBUTENb, €r0 MOJTYYECHHE U IPUMEHEHHE.
Cynbdunsl 1 UX XuMU4eCKHe cBoicTBa. Pacio3HaBanue cynb(ui-nuoHoB.
CepHuCTbIi Ta3, ero (uU3NYECKHe CBOWCTBA, IOAyYeHHE U MPHUMEHEHUE.
Xumnueckue cpoiictBa okcunua cepbl(IV): BoccTaHOBUTENBHBIE (C KHUCIOPOAOM,
OpOMHOI BOJIOM, TIEpMAaHTaHATOM KaJIUsI U CEPOBOJAOPOJOM) U CBOMCTBA KUCTOTHBIX
OKCHUJOB co niesnoyamu. CepHHUCTast KUCI0Ta U €€ COJIN.

CepHblil aHTWIpHI, €ro (U3MUEeCKUe CBOMCTBA, IOJYyYEHHUE M IPUMEHEHHE.
Xumuyeckue cBoMcTBa okcuaa cepbl(VI), kKak OKHCIHUTENST M TUIIUYHOTO
KUCIOTHOTO oKcuaa. CepHas KUCIIOTa: CTpOE€HHWE U (U3UYECKHUE CBOWCTBA.
XHUMHUYECKHE CBOICTBA pPa30aBICHHOM CEPHON KHUCIOTHI: OKUCIUTEIbHBIE U
OOMEHHBIE U OKUCIIUTENIbHBIE CBOMCTBA KOHIICHTpUpOoBaHHOU. [lomydenue cepHoit
KUCJIOTBI B IPOMBIIIJICHHOCTH. OO6nacTi TNPUMEHEHHsS] CEpPHOM KHUCIOTHI.
Cynbdartsl, B TOM ynciie 1 Kynopochl. ['uapocynbdatel. Dusndeckue u XuMU4ecKue
CBOICTBA coJiel cepHOM KUCIOoThl. PacniosHaBaHue cynbgaT-aHUOHOB.

A3zor. O0miast xapakTepucTika 3neMeHToB VA-rpynmbl. A30T. CTpoeHue aroma.
Haxoxnenne B  npupoae. Dusnueckue cBoucTBa. OKUCITUTENBHBIE W
BOCCTAaHOBUTENBHBIE CBOMCTBA. [loiydeHue u npuMeHeHue a3ora.

Crpoenre MoOJIEKyJibI amMMuaka, ero (¢usudeckue cBoiictBa. (OOpazoBaHUe
MEXKMOJIEKYJIIPHOW BOJOPOAHOM CBSI3U. XHMMHUYECKHE CBOMCTBA aMMHAKa Kak
BoccTaHOBUTENS. OCHOBHBIE CBOMCTBA aMMHAaka KakK 3JIEKTOHOJOHOpA.
Kommnekcoobpa3oBanue ¢ ydacTheM aMmuaka. B3aummopeiicTBue ammuaka c
OpPraHMYECKUMH BELIECTBAMH U C YIJIEKUCIBIM Ta3oM. [lonydenue u npumeHeHue
ammuaka. Conv aMMOHMS: CTPOCHHME MOJIEKYJ, (DU3UYECKUE U XHUMUYECKHE
CBOMCTBA, IPUMEHEHHUE.

Coneobpasytomnue (N2O3, NO2, N2Os) u "Heconmeobpasyrommue (N2O, NO) okcumpl.

Ux cTpoenue, puznyueckre 1 XuMUYECKUE CBOMCTBA.



A3oTucTas KUCJIOTa U €€ OKHUCIMTEIbHO-BOCCTAHOBHUTENIbHASI JIBOWCTBEHHOCTb.
Conu a30TUCTOM KHUCIOTBI — HUTPUTHL. CTpoeHUE MOJIEKYJbl U (U3UYECKUE
CBOWMCTBA a30THOM KHCJHOTBL. E€ XUMHYECKHME CBOMCTBA: KHUCJIOTHBIE U
OKUCJIUTENIbHBIE B peakIHUsIX ¢ MeTallaMd W HEeMeTaUlaMH, pEeaklHH Co
OPraHMYECKUMU W HEOPraHMYECKUMHU coeluHeHusMu. llomydyeHue a3zoTHOM
KHUCJIOTHI B MIPOMBIIINIEHHOCTH U JJabopaTopuu U e€ npumenenune. Hurpatsl (B Tom
YuCJI€ M CEJIUTPbl), MX (U3MYECKHE U XHUMHUUYECKHE CBOMCTBa. TepMmuyeckoe
paznokeHne HUTpaToB. [[puMeHeHre HUTPATOB.

®dochop. Crpoenue aroma u amiorpornus ¢dochopa. Ddusnyeckue CBOMCTBA
AUTOTPONHBIX MOJIU(DUKAIMKA M UX B3aUMONepexojibl. XUMHUYECKHUE CBOMCTBA
dbochopa: okucauTenpHble (C MeTa/llaMH), BOCCTAHOBHUTEINIBbHBIC (C  OoJiee
ANEKTPOOTPULIATENBHBIMU HEMeTaJUIaMH, KHUCIIOTAaMU-OKUCIUTEISIMH,
OepTOJETOBOM COJIBIO) U AUCITPONIOPIIMOHUPOBaHUS (CO 1mienoyamu). HaxoxaeHue B
IpUpPOAE U ero noiayuenue. PocPpuH, ero CTpOEHUE U CBOMCTBA.

Oxkcuast pochopa(lll) u (V). DochopHbIe KUCIOTHI, UX PU3NUESCKHIE U XUMUUECKUE
coiictBa. llomyuenue wu mnpumenenue oprodochopHoit kuciaorel. Comu
opTodochOpHOI KUCTOTHI U UX IPUMEHEHHE.

VYrnepon. Yrneponx — osnemeHnT I[VA-rpynnel. AnnoTponHbsle Moaudukanuu
yriepoJia, ux rnoiayyeHue u cBoiictsa. CpaBHEHHE CBOMCTB ajiMasa U rpadura.
XUMUYECKHE CBOMCTBA yTJEpoJa: BOCCTAHOBUTEIbHBIE (C  TaJlOT€HAMH,
KHCJIOPOJOM, CepoM, aszoroM, BojoH, oxcugoM meau(Il), xucmoramu-
OKUCIIUTENIIMU) M OKHUCIUTENbHbIE (C METallaMH, BOJOPOJOM U MEHEe
ANEKTPOOTPULIATENBHBIMU HEMETAIITIAMHU ). Y TJIEPOJ] B IPUPOJIE.

Oxcun yraepoga(ll): ctpoenre MoseKyibl, CBOMCTBA, MOJTYyYEHUE U IPUMEHEHHE.
Oxkcup yraepona(lV): crpoeHne MOJIEKybl, CBOMCTBA, MOTYUYECHHE U IPUMEHEHHUE.
VYronpbHas kuciaora u €€ Coiau: KapOOHAThl M TUAPOKapOOHATB, — UX
MPEICTaBUTENN U TPUMEHEHUE.

Kpemnuii. Kpemuauit B npupoze. llonyuenne n npumenenne kpeMuus. @uzndeckue

U XHMHYECKHE CBOMCTBA KPpUCTAINIMYCCKOTO KPEMHHA: BOCCTAHOBHUTCIILHBLIC (C



rajJjoreHaMH, KHCJIOPOJOM, pacTBOpaMH IIEIOYeH M IJIaBUKOBOH KHCIOTBI) U
okucnutenbHbie (¢ Metamuiamu). Oxeun kpemuus(lV), ero cpoiictBa. Kpemuuenas

KHCIIOTa U €€ conti. CHIIMKaTHAs! TPOMBIIIEHHOCTb.

Tema VIII. Metamasl (16 yacoB)

[Ilenounbie MeTaiubl. [1o10KeHNE METOUHBIX METAIIOB B IEPUOJUYECKON CUCTEME
anemenToB J[. . MenpeneeBa u cTpoeHre UX aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
(bU3NYECKUX U XUMHUYECKUX CBOMCTB B 3aBUCMMOCTH OT aTOMHOT'O HOMEpa MeTalljia
(M3MEeHeHUEe TJIOTHOCTH, TEMIIepaTyp IUIABJICHHUS U KUIIEHUS, PEaKIuil ¢ BOIOM).
Eaunndnoe, ocoOeHHOoe © 00IIee B PEAKIUSAX C KHUCIOPOAOM, APYTUMHU
HEMETaJUIaMH, >KUJIKUM aMMHAaKOM, OpPraHMYEeCKUMH ¢ HEOpPraHWYeCKUMU
KHCJIOTaMU U JAp. coeAuHeHusamHu. HaxoxaeHue B mpupoje, MX MOIYYEHUE U
MIPUMEHEHHUE.

Okcupipl, ux ony4deHue u corctra. LllEnoun, nx cCBOMCTBA ¥ MPUMEHEHHUE.

Conu menoYHbIX METAIOB, UX MTPEICTABUTENIN U 3HAYEHHUE.

Mertamnst Ib-rpynmer: Menpb u cepedpo. CTpoeHre aTOMOB MEIU U cepedpa.
@u3nuecKkue M XUMHUYECKHE CBOMCTBA 3THX METAUIOB, HUX MOJy4YeHUE U
npuMeHeHue. Mejp u cepedpo B pUpoIe.

CBoiicTBa M TNPUMCHCHHE BakHeHImMx coeauHeHui: okcuaoB meau(l) u (1),
cepedpa(l); comeit mequ(ll) (xmopuma u cynedara) u cepedpa (bropuna, HUTparTa,
XpoMara u anerara).

bepumnuit, Marauii ¥ WENOYHO3EMENIbHBIE METAIUIBI. [1010KEHNE B IEPUOINYECKOM
cucreme 3neMeHToB [[. . MenneneeBa u ctpoeHust aToMoB MeTauioB || A-rpymnmnsbi.
Haxoxnaenue B mnpupoje, moiaydeHue, (U3MYECKHMEe U XHUMHUYECKHE CBOMCTBA,
NPUMEHEHHUE IIETI0YHO3EMENIbHBIX METAUIOB M WX BAXHEWIIHUX COCAMHEHUMN
(OKCHIOB, TUAPOKCHUIOB U COJICH).

BpeMeHHast U MOCTOsIHHAs KECTKOCTh BOJBI U CIOCOOBI YCTPaHEHUS! KaXKIOTO M3

TUnoB. MOHUTEL.



[Muuk. ITonoxenue B mepuoanyeckor cucreme snneMeHToB . M. Menneneesa u
CTPOCHHS aTOMOB IIMHKA. Ero gusnueckne u xummuueckue cBoiictBa. HaxoxxaeHue
B MPUPO/JIC, MIOJYYEHUE U TPUMEHEHUE [TUHKA.

Okcul, THAPOKCHUI U COJIM ITMHKA: UX CBOMCTBA U MPUMEHEHHUE.

Amomunuil. [Tonoxenue B nepuoanyeckoi cucreme anemeHTos 1. 1. Menneneera
U CTPOCHHUS aTOMOB amoMuHUA. Ero ¢Qusnyeckne M XUMHUYECKHE CBOKCTBA.
Haxoxienue B npupo/ie, moJiydeHUe U MIPUMEHEHHUE aTIOMUHUS.

Oxkcupl, THIAPOKCHUT U COJIM aIFOMUHUS (B KOTOPBIX aTIOMUHUNA HAXOIUTCS B BUJEC
KaTHOHA W aJIIOMUHATHI): MX CBOMCTBA U NMpuMeHeHrne. OpraHnuecKue COeIMHCHUS
ATIOMUHUS.

Xpom. Ilonoxkenue B mepuoandeckor cucreme sneMeHToB [l. 1. Menneneesa u
CTPOCHHS aTOMOB XpoMa. Ero ¢u3udeckue u xumudeckue cBorictBa. Haxoxnenue
B MPUPO/JIE, MOJYUYEHHE U TPUMEHEHHUE XpOMa.

CBoMNCTBA, NOJIyYEHHE U TPUMEHEHHUE BAXKHEUIIINX COCMHEHUS XpOMa: OKCHJIOB U
TUJPOKCHUAOB XpOMa, JUXPOMATOB U XPOMATOB IIEJIOYHBIX METAJIIOB.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWMCTB OKCHJOB M THIPOKCHUIOB XpOMa OT
CTEIEHW €ro OKHUCJEHMS. XpomaTbl M JUXPOMAaThl, HUX B3aUMONEPEXOAbl U
OKHMCJIUTEIbHBIE CBOMCTRA.

Mapranen. [lonoxenne B nepuoanueckon cucreme anemeHToB . M. Menneneesa
U CTpOSHHS aTOMOB MapraHma. Ero Qusnueckne W XHMMHUYECKHE CBOMCTBA.
Haxoxnenue B npupojie, moJiydeHHe U MPUMEHCHUE MapraHiia.

[Tomy4yeHue, CBOMCTBA U NPUMEHEHNUE BAXKHEUIIINX COSIMHEHU MapraHiia: OKCHJIOB
W TUAPOKCHUJIOB, COJIEM MapraHiia B pa3Iu4yHON cTeneHu okucieHus. Coiu
mapranua(Vll), 3aBUCUMOCTb UX OKHCIUTEIBHBIX CBOMCTB OT CPE/Ibl pacTBOPA.
Kenezo. [lomoxxenue B niepuoanueckou cucreme sneMeHToB . . Menneneesa u
CTpPOCHHS aTOMOB *kene3a. Ero ¢pusndeckue u xumudeckue cBoiictsa. Haxoxnenue
B IIpUpojie, MoyueHue (4yryHa U CTaiv) W IpuMeHeHHe >kenesa. [lomydeHwue,
CBOWMCTBAa M NpuUMeHeHHe BakHeWmux coeamHenui xeneza(ll) u (111): oxcumos,

IT'MAPOKCUIOB, cojeit. KomriekcHbie COCAMHCHHMA XKXCJIC3Aa.



Tema I X. Xumus B :xu3HH o01ecTBa (4 yaca)
3HaueHHEe XUMUU B MPOU3BOJICTBE; CEIHCKOM XO3SUCTBE M MOBCEAHEBHOMN >KU3HU.
B3anMocCBsI3b ¢ IpyruMu HayKaMu €CTECTBEHHOTO ITHKJIA.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MEXNpEeAMETHBIX CBA3€H MNpH  HW3yYeHUHM oOO0med u
HEOpraHW4ecKor XuMuM B 11 Kkiacce oCylIECTBISETCS 4epe3 MCIIONIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATUH, TaK U MOHITHHA, IPUHATHIX B OTAEIbHBIX
IIpeAMETax eCTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIE MMOHATHUSA: SBJICHUE, HAYYHBIN (DaKT, runoresa,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiIacCU(PUKalUs, NePUOJIUIHOCTh, HAOIIIOICHUE,
U3MEPEHUE, DIKCIIEPUMEHT, MOJEIIb, MOJEIMPOBAHHUE.

dusuka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIBI, PAANOAKTUBHOCTh, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD, BELIECTBO,
TeNno, O0OBEM, arperaTHOE COCTOSIHUE BEIECTBA, HJCalbHBIM Tra3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, JHEPT U, Macca.

Bbuonorus: kierka, opranusm, 3kocuctema, ornochepa, MeTaboaM3M, MaKpO- U
MUKPO3JIEMEHTBI, OCJIKU, UPbI, YIJIEBOJbl, HyKICHMHOBbIE KUCIOTHI, (PEpMEHTHI,
TOPMOHBI, KpyTOBOPOT BEIIECTB U MOTOK YHEPTUH B DKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pecypcsl.

TexHosorus: XMMHUYECKass MPOMBILIJIEHHOCTb, METAJLIyPrUs, CTPOUTEIIbHBIC
MaTepUaJIbl, CEIbCKOXO035MCTBEHHOE IMPOU3BOACTBO, MMUILIEBAs IPOMBIIIJIEHHOCTb,
(dapmaneBTUYECKass ~ MPOMBIIUIEHHOCTb,  MPOU3BOJCTBO  KOCMETHYECKUX
IIPENapaToB, MPOU3BOACTBO KOHCTPYKLUHMOHHBIX MATEPHAJIOB, JJIEKTPOHHAs
IIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHUH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE VIJIYVBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHUMHS» Ha YPOBHE CPEIHETO
o0mmero oO0pa3oBaHMsS BBIJICICHBI CIEIYIONIME COCTABJISIONIME: OCO3HAHUE
OOyYaloIMMHUC POCCUMCKONW TPaXKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIICHUI0; HAIMYME MOTUBALUU K
OOy4Y€HHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOY4YalOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE IMIpaBWJIaMd W HOPMamMu [OBEJCHUS; HAIUYUE
IIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIbTYPbI; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOEHUA IpeaAMeTa «XHUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKOM JEeATEIBHOCTH
oOy4Jaronmxcs B MPOIECCE peaTu3alyi 00pa3oBaTeNbHON AEATENHHOCTH.

JInyHOCTHBIE pE3ynbTAaThl OCBOEHUSA MNpeAMETa «XHMHS»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA TMO3HABATEIBHOM W TPAKTUYECKON JeATEIbHOCTH
oOyuaroluxcs B MPOIEcCEe pean3alliid 00pa3oBaTeNbHOM AESITEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAaHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s3aHHOCTEH,
YBAKECHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMAax M MPABUJIAX MEKINYHOCTHBIX
OTHOILIEHHI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOU TBOPUECKOM IESITEIbHOCTH MPHU CO3/IaHNN YUEOHBIX
MIPOEKTOB, PEIICHUH YUE€OHBIX U MO3HABATENIbHBIX 3a/1a4, BHIMTOJTHEHUN XUMUYECKUX
DKCIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEeHTBI JPYTUX MPU aHAIU3€ PA3JIUYHBIX BUJIOB YUEOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTE€YECTBEHHOMN XUMUM;

yBaXEHHUsI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  MOUCKOB,
IIOCTOSTHHOT'O TPYAA YYEHBIX U PAKTUKOB;



MHTEpeca U M03HABATENIbHBIX MOTUBOB B IIOJYYEHHH U MTOCIIEIYIOLIEM aHAIN3E
uHGOPMAIIUHU O IEPETOBBIX TOCTIKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKHM CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
IIOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

MOHMMAaHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (hHU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOJoicHUsT TpaBwi 0e30MacHOTO OOpallleHHs C BelecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TOCNEACTBUN W HEMPUSATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMSL:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE Y4YacTUE€ B PEHICHUM MPaKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY HU3YUYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBaXEHUS K TPYLY, JIIOASIM TpyJAa U pe3yiabTaTaM TPyJOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 1E€JIECOO0PA3HOT0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHMMAaHUA TJI00AaTBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
SKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIIBHOM CPEJIbl;



OCO3HAHMUSI HEOOXOJUMOCTH HCIIOJIb30BAaHUSA JOCTHKEHUH XUMHH IS
pELIEHHs] BOINPOCOB PALIMOHATILHOTO PHUPOIOIIOIb30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAILATh HUX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJIEHHOCTH, YMEHUs
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSATH HUJCOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U OOIIECTBEHHOM MPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
(OpMHpPOBAaHNUN PALMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3/IaHUU IIEJIOCTHOTO
IIPEACTaBICHUS 00 OKpYKalOUIEM MHUpE Kak O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
NO3HAHWW TMPUPOJHBIX 3AKOHOMEPHOCTEH W peleHUH MpoOJeM COXpaHEHHs
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
UMBUJIM3ALMN: B €€ TYMAaHUCTUYECKOM HAIPABICHHOCTH M BaKHOM POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHaIbHOM KyJbTYpbl, B pEUIEHUU IJIOOAIbHBIX MPOoOIeM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILEBON U
HKOJIOTUYECKO O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 0OECIIEYEHUH YCIOBUM
YCHELIHOTO TPYJa U 3KOJIOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 YjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHUMAHHA CYUIHOCTH METOOB
MO3HAHUS, WCIOJb3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUA OKPYKAIOIIETO MUpPA U
IPOUCXOASAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C LIEJIbIO MTOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATEIbCKON NEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHMI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBUHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3iMYHbIX cepax MmpodhecCuoHaTbHON
NEATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI



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

3HaYuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOyUarouImxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaKAOLIUe
IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUUPUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

yHUBEpCalbHbIe y4eOHbIE NEWCTBHs (MO3HABATEIbHbIE, KOMMYHHKATUBHBIE,

peryJISITUBHBIC), 0o0ecIIeYnBaroIIne dbopMupoBaHUe (byHKIIMOHATBHOM
I'PAMOTHOCTH M COLIMAJIBHOM KOMITETCHIIMN 00yJaroIInXCs;
CITOCOOHOCTBH 0o0yyaromuxcs HUCIIOJIb30BATH OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yJbTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONPENCINIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAaThl ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM W yCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KjIacCHU(PUKAIMU BEIISCTB U
XAMUYECKUX PEAKIINM;

YCTAHABJIUBATh IPUYUHHO-CIICICTBEHHBIC CBA3M MEXAY H3y4a€MbIMHU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKIIFOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJWYECKUE
(3HAaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPEICTABICHUS — XUMUUECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMUdecKkas (popmyiia, ypaBHEHHE XUMUYECKON PEaKITUn
— MPU pelIeHUH YYeOHBIX MO3HABATEIbHBIX M NMPAKTUUECKUX 3a7ad, MPUMEHSTH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI1 BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMyIMpoBaTh LIETHN U 33/1a4U UCCIIEAOBAHUS, UCIIOIB30BATh TOCTABIICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAaHUSA M IPOBEIACHUS
YUYEHHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIHpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBINM OTUET O MPOJIEIIaHHOM padoTe;

NpuoOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
MIO3HAHUS.

3) padora ¢ undgopmaunmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTB;

(bopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orObope wuHPOpMaLMK, HEOOXOAMMOM [JIsi BBIIOJHEHHS y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMYy  MpPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MIPU PabOTE C XUMUUECKOU
uHbopMaluel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKUe W MaTeMaTUYECKHUE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY O0CYKAaeMOM TEMBI B XO/1€ TUAJIOTA /WU
JUCKYCCHH, BBICKA3bIBATh UIeU, GOPMYIIMPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUT
XUMHYECKOTO SKCIEPUMCHTA, MPAKTHUSCKOW PaOOThI MO0 HMCCICIOBAHUIO CBOMCTB
W3Y4aeMbIX BEIICCTB, peaanu3allii yIeOHOTO MPOCKTa, U (POPMYIHMPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC yHUBeEpCAJIbHbIC YUeOHbIE 1eHCTBHS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpenesis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBIIIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HamoOoJjee
3¢ (}exTUBHBIN Ccrnoco0 HX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYLIECTBJISTh CAMOKOHTPOJIb JEATENBHOCTH HAa OCHOBE CaMOaHAIW3a H
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pe3yJIbTaThl OCBOEHUS MPOTPAMMBI [0 XUMHUU Ha yriyOJIEHHOM
YPOBHE Ha YPOBHE CPEHETO 00I1IEr0 00pa30BaHus BKIIOYAIOT CIeU(pUIECKUE 1JIs
y4eOHOTro mpeameTa « XUMHUS» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI IeHCTBUH T10
OCBOEHUIO, MHTEPIPETAIMN U MpeoOpa30BaHUIO 3HAHUM, BUABI EATEIBHOCTH IO
MOJlyYEHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHWW B Pa3IMYHBIX Y4YEOHBIX
CUTyalUsX, a TAK)KE B PEAIbHBIX KU3HEHHBIX CUTYALUAX, CBA3aHHBIX C XUMHEM.

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMHSD» OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEJICTABICHUNA: O MaTepuUaIbHOM €IWHCTBE MHpa,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTHU SIBJIEHHWWA NPHUPOJbI, O MECTE U 3HAYEHUU
XMMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ POJM B OOECIEUEHUH YCTOWYMBOTO
pa3BUTHA, B PELICHUU MPOOJIEM HKOJIOTUYECKOM, DHEPreTUYECKOM U MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIMILMHBI, CO3JaHHH HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB SHEPTUHU, B OOECIEUECHUHU PAIMOHATBHOTO MPUPOIOIOIb30BAHUS, B
(OpMUPOBAHMM MHPOBO33PEHUS U OOLIEH KyJbTypbl 4YEJOBEKa, a TaKxKe



IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3J0POBBIO U MPHUPOJHOMN
cpexne;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE ITOHATHS — XUMHUYECKUH JJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBI,
JNIEKTpOHHAs 000JOYKa aroma, S-, P-, O-aroMHBIe OpOWTANM, OCHOBHOE WU
BO30Y>KIEHHOE COCTOSIHHSI aToMma, TMOpUIu3aiusi aTOMHBIX OpOWTalied, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCICHUS,
XMMHYECKasi CBs3b (KOBAJICHTHAsl, WMOHHAs, MeETaJNIM4yecKas, BOJOPOAHAs),
KpUCTAJUIMYECKasT PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, JJICKTPOJIMTHI,
HEAJIEKTPOJUTHL, JJIEKTPOJIUTHYECKAs JUCCOLMALMS, CTENEHb JHUCCOLMALNY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON pEaKIMK, CKOPOCTh XUMUYECKON peaklni, XHMHUYECKOE PaBHOBECHUE;
TEOPUU M 3aKOHBI (TEOPHS DJIEKTPOJUTHUECKON AMCCOLUAINM, MEPHOIUYECKUNA
3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHUsI MACCHI BEILIECTB, 3aKOH COXPAHEHUS U
IPEBPAILCHHS] SHEPTUH NPU XUMUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHMSL, JIEKAILME B OCHOBE IOHUMAHMSI IPUYMHHOCTH
Y CUCTEMHOCTH XUMUYECKHUX SIBJICHUI; COBPEMEHHBIE NPEICTABIECHUS O CTPOCHUU
BEILIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJSIPHOM M HAJMOJEKYJSIPHOM YPOBHSX;
MPEACTABICHUS] O MEXaHU3Max XHMHUYECKHX peaklUuid, TePMOJUHAMHYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MX MPOTEKAHMS, O XMMHUYECKOM DPaBHOBECHH,
pacTBOpax U JUCHEPCHBIX CUCTeMaX; (PaKTOJOTMYECKHE CBEIEHHS O CBOMCTBaXx,
cocCTaBe, MOJIy4eHUH U 0€30M1aCHOM MCMOJIb30BaHUM BaXXHEUIINX HEOPTaHUYECKUX
BEUIECTB B OBITYy W MPAKTUYECKOM IEATENIbHOCTH 4YesIOBeKa, OOIIMX Hay4HbIX
MPUHIIMIIAX XUMUYECKOTO MTPOU3BOICTBA;

c(OpPMHPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpPHU
ONMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHSI MCHOJb30BATh XUMHUYECKYIO CHMBOJIUKY JIs
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHUYECKUX  pPEaKIUH,
cuctematudeckyto Homenknarypy (IlUPAC) u TpuBnanbHble Ha3BaHUSI OTIAEIBHBIX
BEILIECTB;

c(OPMUPOBAHHOCTH YMEHHUSI ONIPEAEISATh BAIEGHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHMSX, BUJ XMMHUYECKOU CBSI3U (KOBAJICHTHAs,
WOHHAsA, METAJUIMYeCKas, BOAOPOAHAs), THUN KPUCTANIMYECKOW pEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJA XUMHUYECKOW CBS3M W THIMA KPUCTAIMYECKONW pemETKH, OOMEHHBIN u
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIECHTHOMU CBS3H;



c(OpMUPOBAHHOCTh YMEHUM: KIaCCU(PUIIMPOBATH: HEOPraHUYECKUE BEIIECTBA
10 UX COCTAaBY, XUMUYECKUE PEAKLMHU MO PA3IMYHBIM IPU3HAKAM (YHCIIy U COCTaBY
pearupyromux BEIIECTB, TEIIOBOMY 3(PQEeKTy peakiiu, U3MEHEHHIO CTEHeHen
OKHUCJICHHSI JJIEMEHTOB, OOpaTHUMOCTH, YYAaCTHIO Karajiu3aTopa U Jpyrue);
CaMOCTOATENILHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIacCHU(PUKALMH
U3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIUYECKOTO 3akoHa /J.
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTb YMEHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOTrO MEPHOIOB
[Teppomnueckoir  cuctemsl  J.M.  MeHneneeBa,  uWCOOJb3ysd  MOHSTHUSA
«IHEPTeTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE IMOIYypPOBHW», «S-, P-, d-aTOMHbIC
opOUTanm», «OCHOBHOE U BO30YXKIAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMHUYECKUX AJIIEMEHTOB U HX
coeuHeHnd 1o nepuojgaM u rpynnaMm Ilepuomnueckoit cucremsr [ H.
MenpeneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIEKTPOHHBIX 000JIOUCK;

cOPMHPOBAHHOCTh YMEHMI: XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIAcCOB,  IOATBEPKIATh
CYILIECTBOBAHME TE€HETUYECKON CBA3M MEXIy HEOPraHWYECKMMHU BEIECTBAMH C
MIOMOILBIO YPABHEHHUH COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUN;

C()OPMUPOBAHHOCTH ~YMEHHUSI PACKpPbIBATh CYLIHOCTb: OKHCJIMTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLIUNA MOCPEICTBOM COCTABIIECHHUS AJIEKTPOHHOIO OanaHca
TUX pPEAKUUH; peakuil MOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX TIOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUMil  TUAPOJIM3a;  peakiui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHHS);

C(OPMUPOBAHHOCTH YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEAKIHUN ¢ y4€TOM HMX DHEPreTHYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUS] CKOPOCTH XHMMHMUYECKOM pEeaKkIMu B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3aehcTBull (mpunuui Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaThb XUMHUYECKHE pEeaKluHu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO MOJYyYEHUS CEPHOW KUCIOTHI, aMMHAaKa,
oOlue HayyHble MPUHLUINBI XUMHYECKUX TPOU3BOJCTB; LEIECO00PA3HOCTh
NPUMEHEHHS HEOPraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKHU
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

C(OPMUPOBAHHOCTh BIAJEHUS CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
MO3HAHUA SIBJICHUM NpuUpoabl — HaOM0IeHUe, H3MEPEHHE, MOJECIMPOBAHUE,



AKCHEPUMEHT (peajbHbIN U MBICICHHBIN ), UCTIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSTH 3TU 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIICIOBAHUU BEIIECTB
U s OOBSICHEHWS XHWMHYECKUX SIBIICHWH, HMMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOM )KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUSI BBISIBIISATh B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00J1€€ OCO3HAHHOIO MIOHUMAHUS MAaTEPUAIBHOIO €IMHCTBA MUPA;

cOPMHPOBAHHOCTh YMEHHUS MPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUM «MaccoBasi JTOJS BELIECTBA B PAaCTBOPE» U «MOJIAPHASI KOHIIEHTPALH;
Macchl BEIIECTBA WM 00bEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YUYaCTBYIOIIMX B PEaKLMU BEIIECTB; TEIJIOBOro 3¢ dexra
peaKkIuy; 3HAYEHUS BOJOPOJHOrO IOKA3aTellsl PaCTBOPOB KHCIOT M IIEJIOYEU C
M3BECTHOM CTENEHBIO JUCCOLMAINK; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
MPOAYKTa PEAKUHH, €CIM OJAHO U3 MCXOJHBIX BELIECTB JTAHO B BHJE pacTBOpa C
ONpe/IeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT MpUMeECH); AOIU BbIXO/AA MPOAYKTA PEAKIINH; 00bEMHBIX OTHOIIEHUI ra30B;

c(OPMHPOBAHHOCTh YMEHHUI: CAaMOCTOSITENIbHO IUIAHUPOBATH U IMPOBOJIMTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAUKATOPOB, H3YyYECHHE BIMSAHUS
pa3nuyHbIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW  pEaKIUH, pEIICHUE
OKCIIEPUMEHTAJILHBIX 3a7ad 1o Temam «Metamey u  «Hemertammey) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOro0 OOpalleHus ¢ BEIIeCTBAMU U J1ab0paTOPHBIM
o0opynoBaHueM, GOpMYITHPOBATH 1ETh UCCIEOBAHUS, PECTABISATH B Pa3INIHON
dbopme  pe3ynbTaThl  3KCHEPUMEHTa, AaHaJIU3UpOBaTh U  OLEHHUBATh  HX
JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIO/IATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM u jabopatopHbIM O0OpyAOBaHMEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMU IO BBHITIOJHEHUIO J1Aa0OPATOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€JIeCO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOMU
NEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[0POBbs, OKPY KAIOIIEH MPUPOAHON
Cpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA JKUBBIE OPraHU3MbI ONPEAEIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHMUMas cMbIcs nokazarens [1K;

c(OpPMHPOBAHHOCT, YMEHHUM: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-HAydHAS
JauTepaTypa, CpecTBa MaccoBoi uHpopmaiuu, aTepHeT u apyrue), KpUTHUECKU
aHaJIM3UPOBATh XUMUYECKYIO HH(OpMaIHIo, epepadaTbiBaTh €€ U UCIIOJIb30BATh B
COOTBETCTBHHU C IMOCTABJIECHHON yueOHOM 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KosmuecTBo yacoB
Ne n/m HaumeHoBaHue pa3/iesioB U TeM K 0 duekTpoHHbIe (LM (pPOBbLIE)
° OHTPOJIbHbIE aKTHYecKue
NMPOrpamMmbl Bcero P P o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI

Tema |. Ctpoenue atoma. [lepuoanyeckuii 3axon u Ilepuoanyeckas cucrema xumudeckux 3iemenToB Jl. U. MenjaeieeBa
Nel «Ctpoenue

aToma.
Crpoenue aToma. [lepuoanueckuii
[Tepuonuueckuii 3aK0H 1 3aKOH U
1.1 [Mepuoaunyeckas cucrema 9 MePUOIMYCCKAsT 0 https://m.edsoo.ru/7f41a636
XUMHYECKHX 31eMeHToB [1. 1. cucreMa
Menneneena XUMUYECKHUX
3JIEMEHTOB

. . MenneneeBa»

HWtoro B paznerne 9

Tema |l. XumMnueckas cBsi3b M CTPOEHHE ATOMA

Nel «ITonmyyenue u
No2 «Xumnueckas y

CtpoeHue BeleCTBA CBSI3b U CTPOEHUE CBOHCTRA
2.1 P m ) 10 P KOMITJICKCHBIX https://m.edsoo.ru/7f41a636
MHoroo0pasue BelecTB BEI[ECTBAY N
COEIMHEHUI»
Wroro B paznerne 10

Tema I11. [IucnepcHbie cucTeMbl H PACTBOPHI

Ne2 «IIpurorosnenune
JlucriepcHbIe CUCTEMBI. JTIUCTICPCHBIX CHCTEM

3.1 XUMHYECKUE BEUIECTBA U CMECH. 3 0 U U3YUYEHUE UX
XuMHUYecKasi CUCTEMa. CBOMCTB»

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne3 «IIpurorosnenue
39 ['omoreHHsbi€ ¥ reTepOreHHbIC 3 0 pactBopa ¢ 3agaHHou  https://m.edsoo.ru/7f41a636
' CMECH. KOHLIEHTpaLuen
No3 «JlucnepcHbie
33 Knaccudukanus aucnepcHbIx 3 CHCTEMBI U 0 https://m.edsoo.ru/7f41a636
' CHUCTEM. pacTBOPBI»
Utoro B paznerne 9
Tema |V. 3akoHOMepHOCTH MPOTEKAHUS XUMHYECKUX Peakiuii U PU3NKO- XHMHYECKHX MPOLECCOB
4.1 XUMHYECKUE PEaKIIuu 3 0 0 https://m.edsoo0.ru/7f41a636
49 OCHOBBI XUMHYECKOM 3 0 0 https://m.edsoo.ru/7f41a636
' TEPMOJIVHAMUKH.
Ne4 «Ckopoctb
XUMHYECKHUX
43 CKOpOCTh XUMHYECKHX PEAKIIHMA. 3 0 peaxuii. https://m.edsoo.ru/7f41a636
' [ToHsiTHe 0 CKOPOCTU PEAKIIUU XuUMHUYECKOe
paBHOBECHE»
HWtoro B pasaene 9
Tema V. XumMuyeckue peakiiiu B BOJAHBIX pacTBopax
No5 «Pemienue
IKCIIEPUMEHTAITLHBIX
. P https://m.edsoo.ru/7f41a636
51 Bona — cnaObrit 21eKTpoauT. 3 0 3a7a4 10 TEME
TUAPOITU3)»
Ne4 No6 «I'eneTnueckas
«3aKOHOMEPHOCTH CBSI3b MEXKIY
59 CBoiicTBa pacTBOpPOB 9 MPOTEKAHUS KJaccaMu https://m.edsoo0.ru/7f41a636
' ANEKTPOJIUTOB. XUMHYECKHUX HEOPTaHHYECKUX U
peaknuii M GU3NKO-  OPTaHHYECKUX
XUMHYECKHUX BEIIECTBY



https://m.edsoo.ru/7f41a636
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Hroro B paznene

12

IIPOIIECCOBY
U «XHUMHYCSCKHE
peaKIu B BOAHBIX
pacTBopax»

Tema VI. OkucauTe/ IbHO- BOCCTAHOBUTEIbHBIE MPOLECCHI

No5 «OxucaurensHo-

6.1 TTonssTre 06 OKUCIUTEIBHO- 5 BOCCTAHOBUTEJIbHBIE https://m.edsoo.ru/7f41a636
' BOCCTAHOBUTEJIBHBIX PCAKIIUX. MIPOLIECChDY
6.2 exTpomm3 3 0 https://m.edso00.ru/7f41a636
Uroro B paznerne 9
Tema VII. Hemeramianl
OO61as xapakTepuCcTHKa
7.1 xuMuyeckux 31eMeHToB VIIA- 4 0 https://m.edsoo.ru/7f41a636
rpynsl. 1'agoreHsl
1.2 O0mas xapakTepucTuKa
= P P https://m.edso0.ru/7f41a636
XUMUUECKUX AieMeHTOB VIA- 6 0
rpymmbl. Cepa u e€ COeTUHCHUS
OO61as xapakTepuCcTHKa
XUMHUYECKHUX DJIEMEHTOB VA- https://m.edsoo.ru/7f41a636
7.3 7 0
rpynnsl. A3oT, Gpocdop u ux
COEMHEHUS
OO1ast XxapaKTepUCTHKA
74 XUMUUYECKUX DJIEMEHTOB IVAV- 6 No6 «LleMeTaIUILD https://m.edsoo.ru/7f41a636
IpyNIbl. YTISpOI U KpEMHHMA U
UX COEIUHECHUS
Hroro B paznerne 23

Tema VIII.

MeTasbl



https://m.edsoo.ru/7f41a636
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| https://m.edsoo.ru/7f41a636

8.1 OO01me CBOMCTBA METAJLIOB 4 0 0
8.2 BaxHeiime MeETaIUIBI U UX 11 No7 «MeTaLibm, 0 https://m.edso0.ru/7f41a636
COEIUHEHUS
Hroro B paznene 16

Tema | X. XuMus B :KM3HH 00LIECTBA

3HaueHne XMMHHU B
9.1 HPOUBBOJICTBE; CEILCKOM 4 0 0 https://m.edsoo.ru/7f41a636
XO3SICTBE U ITOBCETHEBHOM
JKA3HH.
Hroro B paznene 4
OBHIEE KOJIMYECTBO YACOB I10 102 7 6
ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 11 xmace/ I'a6puensia O.C., Octpoymos WU.I'., Cnagkos C.A.,

JIéskun A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocsemienuey

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIA

1. Xumus. 11 knace. YueOnuk: yriay0. ypoBens (aBropbl O. C. ['aGpuensis,

N. T'. Octpoymos, A. H. JIékuH, C. A. Cnaakos).

2. Metoandeckoe mocoOue A yUuTeNs K 3aBEPIIEHHON MPEIMETHON JTMHUH
yueOnukoB O. C. 'abpuenana u ap. «Xumus. 10 kinaceyn, «Xumus. 11 kmacey.
VYriyonéunsiit ypoBenb (aBTopsl O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cnankos).

3. Meroaundeckue noypounsie pekoMenaanuu. 11 kmace. YrmyOnéHuslii ypo-
BeHb (aBTopbl O. C. I'abpuensn, U. I'. Octpoymos, A. H. JI€ekun, C. A. Cnan-

KOB)

IHUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

POIII
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