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PABOYAS ITIPOTPAMMA

yueOHoro npeamera « XuMus. Yr.ry0JiIeHHbIN YPOBEHb»

U1 oOygaromuxcs 11 kiaccos

Pabouass mporpamma mo ywyeOHOMy mpeamery «Xumusi» s 11 kmaccoB cocraBieHa B
cootBeTcTBUU ¢ DenepanrbHbIM roCyIapCTBEHHBIM oOpa3zoBarenbHbIM cTaHgapToM COO Ha
ocHoBe nipurpammel o xumun 10-11 knacc, aBrop O.C.I'abpuensH, M., [IpocBemnicane

Pabouass mporpamma oOHOBieHa B cooTBeTCTBUM ¢ PDenepanbHOi paboueil mporpammoin Mo
yueOHOMY mpeaMery «XuMus»  (yriyOJeHHbIH ypoBEeHb) B 4YacTH  IUIAHUPYEMBIX

00pa3oBaTeNbHBIX PE3yAbTATOB U yUeTa CONCPIKAHUS.



HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepaibHON 00pa3zoBaTEILHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POIl
COOQ), npencrabieHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelibHBIX opraHu3anuax Poccuiickoit  ®Deaepaiuu,
peanu3yoIMX OCHOBHbIE 00pa30BaTEIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUM
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11 xkmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yCIOBUAX AU (EpEeHIIMPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
ajanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKxkKe s
MPOJOKEHUS O0yUeHHs B OpraHuU3alusiax MpodecCUOHATBLHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

KauecTBO mnpakTH4YecKOM TIOATOTOBKH O0y4YamlmUXcsl B paMKax
npeanpoPuIbLHON NPOrpaMmMbl 10 « XMMHUM» Peaiu3yeTcs, B TOM YHUCJIe 3a cUeT
M (GpoBbIX y4eOHBIX JadopaTopuii, 00pa30BaTeJbHBIX KOMILIEKTOB U MHBIX
MaTepHAJIbHbIX U TEXHHYECKHX CPEACTB, MOJYYEHHBIX B (popMe I'paHTOBOM
MO//IeP:KKH OT npaBureabcTBa Cankr-IleTepOypra.

B mnporpaMme no XuMuM Ha3HadyeHUE IpeaMeTra «XUMHS» I10Jy4daeT
NOAPOOHYI0  WHTEPNPETAMI0 B  COOTBETCTBHM C  OCHOBOTOJATAOIIUMU
nosioxkeHusiMu I'OC COO o B3auMOOOYCIOBIICHHOCTH IIEJIeH, ColepkKaHus,
pe3yJbTaToB OOy4YeHUs] W TpeOOBaHWN K YPOBHIO TOATOTOBKH BBITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJISIIOTCS CJICAYIOIIME BBIMOJHIAEMbIC MPOTPAMMON IO
XUMUHU QYHKIIAH:

e HHGOPMAIIMOHHO-METONYECKAs, pealnu3alusd KOTOpoi oOecreunBaeT
MOJIYYCHUE TPEICTABICHUS O IIEeNIAX, COJACpXKaHWUHU, OOIed CcTpaTeruu
oOyd4eHHs, BOCTUTAHUS U PA3BUTHS OOYyYaIOIMMUXCS CPEACTBAMH IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
ONpe/ieJICHHe: NPUHIUIIOB CTPYKTYPUPOBAHHUS U TOCJIEAO0BATEIBLHOCTH
W3y4eHUs] y4eOHOro maTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0



XapaKTepUCTHUK; MOAXOAO0B K (OPMUPOBAHHUIO COACPKATEIBHON OCHOBBI
KOHTPOJII M OIEHKHM 00Opa3oBaTeNIbHBIX JOCTHKEHHM OOyJarommxcs B
pamMKax HTOTOBOHM arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
HK3aMEHa [0 XUMUH.

[Tporpamma asist yriyOGin€HHOTO U3y4eHUsI XUMUU:

e YCTaHABIMBAaE€T HWHBAPHAHTHOE MPEAMETHOE COJEpKaHHE, O00sA3aTEIbHOE
JUIS W3y4YeHUsT B paMKaxX OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpenesneHne M CTPYKTypUpOBaHHME €ro IO KiaccaMm, OCHOBHBIM
COJIEpIKaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e Ja€T mpuMEpHOE pacnpeiesieHue yueOHOro BpeMEHH, PEKOMEHTyEMOT 0 IS
U3YYEHUS OTIIETbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuata ¢ y4€TOM JIOTHKM MOCTPOECHMS Kypca, BHYTPUIPEIMETHBIX U
MEXIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIel U 3a]a4 U3y4YeHHUs MpeaMeTa
Ha yrayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MpOrpamMMBbl CpeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIlpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OOydYarolerocss IO OCBOCHHIO
COJIep KaHMs IpeIMeETa.

[Io Bcem Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe MO XMUMHH IMPEAYCMOTpEHA
IPEEMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a npeiesiaMi yCTaHOBJICHHOM MPOTPaMMOii IO XMMUU 00s3aTeNIbHON
(MHBapHaHTHOW) COCTAaBISIONICH colepKaHUsl Yy4eOHOro mnpenMera «XUMUs»
0CTaéTcsi BO3MOKHOCTh BHIOOPA €ro BApHaTUBHOM COCTAaBJISIONICH, KOTOpas T0JKHA
OTIPEAETATHCS B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO MPOoduist 00ydeHHUs!.

B coorBerctBHM ¢ KoHOenryaidbHbIMH mnosioxkeHusmu ProC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEeHHUsT Ha YPOBHE CpEAHEro ooOiiero oOpa3oBaHUs
XUMHSL Ha YPOBHE YINIYOJNEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
IPEEMCTBEHHOCTH C MOCIEAYIOLIUM 3TAallOM MOJTYUYEHUSI XUMUUECKOr0 00pa30BaHUs
B paMKax M3y4YEHHUs CIEUUATbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHX
JUCLMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 Npo(hecCHOHATBHOIO 00pa30BaHus.
B sT0M# CcBsA3U n3ydeHue npeaMera « XuMHush»» OpUEHTUPOBAHO ITPEUMYILIIECTBEHHO Ha
paclIMpeHre M YINIyOJIEHHUE TEOPETUYECKOM U MPaKTUYECKOM IMOATOTOBKHU
oOyuJaroluxcs, BbIOpaBIINX ONpeAeNEHHbIN Tpoduiab 00ydeHHs, B TOM YHCIIE C
NEPCIEKTUBOM  IMOCIEAYIOIEro IONMY4YEHHsT XHMUYECKOro oOpa3oBaHMs B



opraHuzanusx MnpodeccuoHaTbHOTO oOpa3zoBaHus. Hapsmy c 3TuMm, B CBeTe
tpedoBanuiit ®I'OC COO k 1IaHupyeMbIM pe3yjibTaTaM OCBOCHUS (eaepaabHON
00pa30BaTeNbHOM MPOrPaMMBI CpeIHEro 00IIero 00pa3oBaHus U3yUYeHHE MTpeIMeTa
«XUMUS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlay BOCIUTAHUS U COIUATBHOTO
pa3BuTHs OOydaromuxcs, Ha (QOpMUpPOBaHUE Yy HHUX OOLIEHHTEIEKTYaIbHbIX
YMEHHM, YMEHUH palMOHANIM3alMK y4eOHOro TpyJda W O0OOOIIEHHBIX CHOCOOOB
JESTEIIbHOCTH, UMEIOUTNX MEKIUCIUTUTMHAPHBINA, HAATIPEIMETHBIN XapakTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABJIAIOTCS YIUIyOn€HHble Kypchl — «Opranudeckas xumusi» u  «OOmas u
HeopraHnuyeckas Xxumus». [Ipu onpeneneHun noaxon0B K 0TO0pY U CTPYKTYpPHOI
OpraHM3ald COJAEP)KAHUS STUX KYpPCOB B MPOTpPaMMe IO XHMHHU 32 OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro u yriryoJaE¢HHOTO YpOBHEH
U3y4YEHUs MIpeIMeTa.

OcHoBy coaepxaHusi KypcoB «Opranumdeckas xumus» u «OOmass u
HEOpPraHWYECKasi XUMUS» COCTaBISIET COBOKYIMHOCTh TMPEAMETHBIX 3HAHUN U
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HaHUW TIOMy4YaeT OMpeneiIEHHOE TEOPETUUYECKOE OTOTHEHHE, MO3BOJIAIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIINN 00BEM (PaKTOIOTHIECKOTO MaTepuara.
Tak, Ha yrinyOn€HHOM YypOBHE M3yd€HUS NpeaMera olecredeHa BO3MOXKHOCTh
3HAYUTENLHOTO YBEINYCHHS 00hEMA 3HAHMI O XUMUYIECKHX PJIEMEHTaX U CBOMCTBAaX
UX COCIMHEHUI Ha OCHOBE PACIIMPEHUS U YTIyOJIeHUS MPEICTaBICHUA O CTPOCHUN
BEIIECTBA, XUMHUYECKOM CBA3M M 3aKOHOMEPHOCTSX TMPOTEKaHWUsI peakLui,
paccMaTpuUBaeMbIX C TOYKU 3pPEHMS] XMMHUYECKONM KUHETHKH U TEPMOJWHAMUKH.
Nzyuenune nepuoguueckoro 3axkoHa u Ilepumogudeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3MpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMYECKUX MPEICTABICHHSIX
O CTpoeHHWH aroMa. XHUMHUYECKass CBsI3b OOBSICHSIETCS C TOYKH 3PCHHS
HHEPreTHUECKUX U3MEHEHUH Nnpu e€ 00pa30BaHuU U pa3pyLIEHUH, a TAKXKE C TOUKU
3peHus] MeXaHu3MOB e€ oOpasoBaHus. M3yueHHe THUIOB peakUuil JOMOJHAETCS
dbopMUpOBaHHEM TPEACTABICHUH 00 DJIEKTPOXUMHUYECKUX TpoIeccax |
AIIEKTPOJIN3E PACILIABOB M PACTBOPOB BEIIECTB. B Kypce oprannyeckoil XuMuu npu
PaCCMOTPEHHH PEAKIMOHHON CIOCOOHOCTH COCIMHEHUN yHenseTcs o0coboe
BHHUMaHHE BOMPOcaM 00 3JIEKTPOHHBIX 3(PdeKTax, 0 B3aHMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIax ¥ MEXaHU3Max peakluil.

Oco0oe 3HaueHHne UMEET TO, YTO Ha COJIep KaHNe KypCOB XUMHH YTITyOIEHHOTO
YPOBHSI U3yY€HHUSI JIJIsl KJIACCOB ONMpPEAeIEHHOro Mpoduiis (rIaBHBIM 00pa3oM Ha HX
CTPYKTYpY M XapakTep AOMOJHEHHM K OOIIell cucTeME MNpPEeIMETHBIX 3HAHUMN)
OKa3bpIBAIOT BIUSHUE CMEXHBbIE NpPEAMEThl. Tak, HalmpuMmep, B COJEp)KaHUU
npeaMeTa Juis KJIACCOB XUMHUKO-(DU3UUECKOro npoduiis O0iblioe 3HaYeHHe OyayT
MMETh AJIEMEHTHI YueOHOro Marepuasa rno oouieit xumuu. [Ipu nzyyenuu npeamera



B JIaHHOM CJIly4ae akLEHT OyaeT cjenaH Ha OOIIHOCTh METOJOB IO3HaHUS,
OOIIHOCTH 3aKOHOB U TEOPHIl B XUMHUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAsI TEOPHs
(MonekynsipHasi TeOpuUs B PU3KKE), 3aKOHBI COXPAHEHHSI MACChl U SHEPIHH, 3aKOHBI
TEPMOJUHAMUKH, JEKTPOJIN3A, IPEACTABICHHS O CTPOEHUHU BEIIECTB U JPYTOE.

B TO ke BpeMsa B COAEpKaHMM IpeaMeTa JJId KIACCOB XHUMHKO-
Oouonornueckoro npoduiast OONBIINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xuMmus. B 3ToM ciydae npenocTaBisieTcss BO3MOKHOCTB JIJIsl 00J1€€ 00CTOSITENIBHOTO
PacCMOTPEHMSI XUMUYECKON OpraHu3aliy KJIETKA KaKk OMOJOTHYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOZAT, K MpPUMEPY, TaKHE€ CTPYKTYpHbIE KOMIIOHEHTHI, KakK
JUNH]IbL, OETIKH, YIIIEeBO/Ibl, HyKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHud 0
COCTaBE€ M CBOMCTBAX IPEACTABUTENIEN OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’KaT OCHOBOHM Il M3Y4YE€HHsS! CYLUIHOCTH MpPOILECCOB (POTOCHMHTE3a, AbIXaHUS,
IUILIEBAPECHMUS.

B mnnane ¢opMmupoBaHHs OCHOB HAy4yHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMMH B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHbIE TpenMeTv», «MaTtemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu n3yyenun yueOHOro npeameTa « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxkKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEAHEro 00111ero oopa3zoBanus (Ha 6a30BOM ypOBHE),
3ajjaueil MEepBOCTENEHHON 3HAUYMMOCTU SBIsIETCSl (OPMUPOBAHUE OCHOB HAyKHU
XUMHH KaK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUYECKON e TeIbHOCTH
YEJI0BEKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpHI. Pellienue 3Tou 3a1aun Ha
yrayOJn€HHOM YpOBHE H3YyYEHHS MpeAMeTa MPEANojaraeT peaju3aluio TaKuX
1eJIeH, KakK:

e (opMupoBaHHME TPEACTABICHUI: O MaTepUaTbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUN NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsm B obOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJOBEYECTBA: B  pEHIEHUH  MpoOJemM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJNbTYphl YEIOBEKAa, a TaKKe HKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOHOI cpefe;

e OCBOCHME CHCTEMBI 3HAHHM, JISKAIMUX B OCHOBE XUMHYECKOU
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA: (PyHIaMEHTATbHBIX
IIOHSATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-



MOJIEKYJISIPHOM,  HAJAMOJICKYJISIPHOM, O  TEPMOAMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEaKIUi, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CUCTEMAX, 00 00mNX
Hay4YHBIX MIPUHIMIIAX XUMUYECKOTO MPOU3BO/JICTBA;

dbopmupoBaHue y oOydJarommuxcs OCO3HAHHOT'O IMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, IJIi OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAaMOTHOTO pelieHus Ipo0jieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIu3a U OIICHKH C MO3UIUH 3KOJIOTHUECKON 0€30ITaCHOCTH ITOCIICACTBUM
OBITOBOI M TPOU3BOACTBEHHON JE€ATEIbHOCTH YEJIOBEKAa, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOJIB30BAaHUEM U IEPEPAOOTKOM BEIIECTB;
yIIIyOJICHUE MPEICTABICHUN 0 HAYYHBIX METO/IaX MO3HAHUS, HEOOXOUMBIX
JUIL TIPUOOPETEHUS YMEHUW OpPHUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHUYECKUX SIBJICHUW, MMEIOIIMX MECTO B IMPHUPOJE, B
MPAKTUYECKOMN JEATEIbHOCTA U TOBCEIHEBHOM KU3HMU.

B mmane peammzanuu MepBOOYEPEIHBIX BOCIHUTATEIBHBIX M Pa3BHBAIOIINX
GyHKIMNA TETOCTHOM CHCTEMBl CPEIHEro oOIIero o0pa3oBaHUs MPHU U3YYCHUU
npeaMera «XuMUS» Ha  YIIyOJI€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TaKue MU U 3a1a49H, KakK:

BOCIIUTAaHNWE YOEKIEHHOCTH B TIO3HABACMOCTH SIBJICHUH TPHUPOJIBI,
YBAXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIAAHBIX HCCIIEIOBAHUNM B XWUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIIO W CaMOBOCIHUTAaHWUIO  HAa  OCHOBE  YCBOCHHS
00I11eYEJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATBHBIX U TBOPUYECKUX
criocoOHOCTEeM oOyuaromnuxcs, (GopMHUpOBaHUE Y HHUX CO3HATEIBHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BaHHMIO Kak
YCJIOBHUIO yCHENTHOM NMpodeCcCHOHaIBHON U OOIIECTBEHHOM JIeITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHWE YMEHUH M HAaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYpPhl, IPUOOpPETEHUE OMNbITa 00I1IECTBEHHO-
MOJIE3HOM IKOJIOTUYECKOM AEATENbHOCTH.

OO1ee 4ynciao 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE cpeaHero obmiero oopa3oBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Hezieno), B 11 kimacce — 102 gaca (3 yaca B Heedmio).






COAEPXAHUE OBYUYEHUA
11 KIIACC

OBIIASA U HEOPTAHNUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kiaccupukaius XuMUYeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>KJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATENBHOCTbD.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cuctemsl
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX U CJIIOKHBIX BEIIECTB O TPYIIIAM U lepruogaM. 3HaYEHHE NEPUOINYECKOTO
3akoHa J[.1. MeHnaeneena.

XuMHUYECKass CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HANTPABIEHHOCTH U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha TIpUMEpe COCAUMHEHUMN
AJIEMEHTOB BTOPOIO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi JOJIsl BELIECTBA B PaCTBOPE, MOJISIpHAasl KOHIEHTpanus. HacellieHHble
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEIIECTB.

Knaccudukanums XuMHuuecKuX peakiuii B HEOPraHWYECKOM M OpraHUYecKOil
XUMHUH. 3aKOH COXPAHEHMS MAacChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPAILCHUS



DHEPTUH TIPU XUMHYECKUX peaknusiX. TeruioBbie 3G(HEeKThI XUMUYECKUX PEAKITUH.
TepMoXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiiu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHIIEHTPAIMU BEIECTB, YYACTBYIOIINX B
peakuuu. [punuun Jle [larense.

Dnektponutuyeckas aucconuainusi. CuibHble W cIaOble  DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (PH) pactBopa. I'maponus coseid. Peakuuu
MOHHOT'O OOMEHA.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkuciauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST YW BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3lioKEHHUE TMEPOKCHUJAa BOJIOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHUe
Cpelbl PacTBOPOB C TMOMOIIBI WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
pPaBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HeMmeTauioB B [lepuoandeckoi cuctemMe XuMHUIECKUX 3JIEMEHTOB
J.N. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha IpuMepe Kuciopoaa, cepsl, hochopa u
yriepoaa).

Bonopon. Ilomydenue, ¢usznueckne M XUMUYECKHE CBOWMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoje, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajioreHoB. [[pruMeHeHne rajloreHoB U UX COSAUHEHUM.

Kucnopon, o3oH. JlabopaTopHble M NPOMBIIUIEHHBIE CIOCOOBI MOJIYYEHUS
Kkuciopoaa. @uU3NUecKue U XMMHUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUABI U NEPOKCUBI.

Cepa. Haxoxpaenume B TpUpOAE, CIOCOOBI TOJYYCHUS, (PU3UUECKHE W
xumMuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcun



cepbI(V1). CepHucTas v cepHast KUCJIOTHI U UX coytd. OCOOEHHOCTH CBOWCTB CEPHOM
KHUCIJIOTHL. [IpuMeHeHune cepbl U €€ COeTMHEHU.

Azor. Haxoxaenume B mpupoe, CHocoObl TOMydYeHHUs, (QU3UYEecKHe u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCTIOTHI. [IprimMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupone, CIHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. Ilpumenenue ¢ocdhopa u ero coenuneHuit. docdopHbie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJUIOTPOINHbIE  MOIU(PUKALIMY.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yrinepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e
COJM. AKTHBUPOBAaHHBIA yrosb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOJy4YeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue kpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MmetamnoB B [leproandeckoil cucteMe XUMUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. IlpuMeHeHune MeTamioB B OBITY M TEXHUKE.
CmiaBel METAIIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MmertamwioB.  OOmme  crocoOsbl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anekTpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allIUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3n4ecKue 1 XuMUYECKUE
CBOMCTBA, NPUMEHEHHE MPOCTHIX BELIECTB U UX COECAUHEHUH.

O6mast xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W KaJlbLUUi: MOJIydeHue, (u3NUecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IMPOCTBIX BEIIECTB M HX COEIWHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMHHMI: NToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro CoenuHeHuil. AMQOTepHbIE CBOICTBA OKCHAA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmast xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.



du3nyecKre U XUMUYECKUE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl 1
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHre u npuMeHeHne XpoMma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnenimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuidl. OKCHIbI,
ruapokcusl u conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CIUIaBOB.

du3nuecKre U XUMUYECKHE CBOMCTBA Meu U €€ coeauHeHui. [lonyuenue n
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3yueHue oOpaslloB HEMETaJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUIaBb», B3aUMOJCHCTBUE
MICJIOYHBIX M IIETIOYHO3EMENIbHBIX METAIJIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJIe3a C PacTBOPAMHU KHUCIOT H
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHus», «A30T u (hochop U UX COCMUHEHUND,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOTO pa3BuTuUs yenoBedectna. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJO0JIOTUU HAy4YHOTr0 uccieaoBanusa. Hayunbie
TMPUHITUIIBI OPTaHU3AIMN XUMUYECKOTO MTPOU3BOACTBA. [I[pOMBIIIIEHHBIE CTTOCOOBI
MOJIYYeHUs] BaXXHEHIIMX BeIIeCTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHAKa, CEPHOMN
KHUCIIOTBI, MeTaHoa). [I[poMblIlIeHHbIE CIOCOOBI MOTYYEHU METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl ¥ ero nocieAcTsusa. Ponbs xumnn B
o0ecTicUeHUN YHEPTeTUIECKOM OS30ITaCHOCTH.

XuMusi ® 340pOoBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIUHBI.

XUMHMSI THIIKA: OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xumuu B
o0ecrieueHnH MUIEeBOM 0e30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xumus. [Ipasuma
0€30MacHOro UCIOJIb30BAHUS MTPENAPATOB OBITOBO XMMHUH B [IOBCETHEBHOM KU3HU.



XUMHSI B CTPOUTEIBCTBE: BAKHEWILIME CTPOUTEIBHBIE MaTepUalibl (LIEMEHT,
OCeTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHn4ecKkre 1 MUHEpAIbHbIE YI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KepaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnslie 3anaun.

Pacuéter: mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE WM 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KoIMYeCTBa BELIECTBA) MPOIYKTOB PEAKIINH, €CJIU OJTHO U3 BEIIECTB UMEET
npuMecu, Macchl (00b€Ma, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIUH, €CIH OJIHO
M3 BEHIECTB JAaHO B BHUJE paCTBOpa C ONPEACIEHHOM MACCOBOM JOJIEH
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALUX BEILIECTBA B
pacTBoOpe, J0JIM BBIXOJA IPOAYKTA PEAKIUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HW3YyYEHUHM oOmed u
HEOpPraHU4eCcKor XuMuu B 11 Kracce OCyIIeCTBISIETCA YEPE3 MCIIOJIb30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX MOHITHI, TaK U MOHATHIA, NPUHATHIX B OTAECIbHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKT, TMIIOTE3a,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KJIacCCU(PUKALMS, EPUOAUYHOCTh, HAOIIOICHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

duszrka: MaTepusi, MUKpPOMHUP, MAaKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, JHEPI€TUYECKUN YPOBEHb, BEILIECTBO,
TeNO, 00BbEM, arperaTHoe COCTOSIHME BEILECTBA, MJICANbHBIN ras, (u3nueckue
BEJIMYMHBI, EUHULBI U3MEPEHUS], CKOPOCTh, SHEPTUS, Macca.

buonorus: kietka, opranusm, 3KocucTema, ouocdepa, MeTadoInu3M, Makpo- U
MUKPO3JIEMEHTBI, OCJIKU, UPbI, YIJIEBOAbI, HYKICHMHOBbIE KUCIOTHI, (PEpMEHTHI,
TOPMOHBI, KDYTOBOPOT BELIECTB U MOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHualbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIICHHOCTD,
dapmaneBTHUECKas MIPOMBILLIEHHOCTb, IIPOU3BOJCTBO KOCMETUYECKUX
npenaparoB, MNPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHalIOB, 3JIEKTPOHHAs
MIPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OEPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

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

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD» OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUCOHBIX U MO3HABATEIBHBIX 33/1a4, BHITOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) 1yXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIEHHWE M IOCTYIKH CBOUX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 300pOBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HU, B TPYJOBOM AEATEIBbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUSI TMOCJIEICTBUN W HENMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) TPy10BOT0 BOCIMTAHUS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3IudyHOro poja, B TOM
YuCJIe HA OCHOBE IPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYyAIBHOW TPaeKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTHYECKH II€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIE KaK HCTOYHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIMSHUS
HKOHOMHYECKHUX MMPOLECCOB HA COCTOSTHUE MPHUPOJIHON U COLIMAIBHOM CPEJIbl;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pELIEHNs] BOIPOCOB PAllMOHATILHOTO MPUPOIOIOIb30BAHUS;



AKTUBHOTO HENPUATHS JEUCTBUW, NPUHOCIIIMX BPEI OKPYXKaIOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
IIOCJIEACTBYA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUs, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYXKarolleM MHUpE Kak O €AMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBHJIM3ALMH: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3aHUU
HOBOM 0a3bl MaTepHAIbHOW KYyJIbTYpbl, B PEIIEHUU TJI00ATBHBIX MpobiIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCIIELIHOTO TPYZa U IKOJIOTUYECKH KOM(POPTHOM KU3HH KaXKIOTO iieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS J1eJ1aTh 000CHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE HayYHBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESTEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax npodeccruoHaabHOM
NEATEIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATbBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHS MPOrPaMMBbI IO XMUMHUHU HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEHU(PHUKY METOJOB IO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOIOIeHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPyTHe);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAJIbHBIC y4cOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHUSA

1) 6a30BbIe JTOrMYecKUe AeiiCTBUS:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI ACATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHbIE NMPU3HAKHU TOHSATUW U YCTAHABIMBATh WX B3aWMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJIsd KJacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKIINM;

YCTaHABIIMBATh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HAK (CUMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— MpU pEIICHUHU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a]ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS JJIs BBIABICHHS XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHUS BELIECTB U XUMHUYECKUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJECTh HABBIKAMU CAMOCTOSITEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
000O0IIEHMS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YIbTAaTOB MCCIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUs MPAKTHYECKHUX 3aa4, IPUMEHEHUIO PA3JTUYHBIX METO/I0B
MIO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaLMKM, HEOOXOJAMMOM [JIsi BBIOJHEHHS Y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIMLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUECKON
uHbopMalel: MPUMEHITh MEXIPEAMETHbIe ((PU3NYeCKue U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI O CYIIECTBY 00CYKAaeMOi TEMBI B X0JI¢ AUAJIOTa U/WIH
JIMCKYCCHUH, BBICKA3bIBaTh UJIeU, (DOPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH MPH BHITIOJTHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLHUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIN3a MU
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTrPaMMBbI [0 XUMUU HA yriayOIEHHOM
YPOBHE Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus BKIIOYAIOT ClieU(pUIECKUe AJIs
yueOHOro npeameTa «XUMHUsD» HaydHble 3HaHUS, YMEHHS U CIIOCOOBI IEHCTBUH 110
OCBOEHUIO, MHTEPIPETAMN U MpeoOpa30oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH IO
MOJlyYEHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C XUMUEH. B
pOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
WU3YUYCHUS.

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUS» OTPaKAKOT:

C()OPMUPOBAHHOCTh NPEJICTABICHUNA: O MaTepUaIbHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTSAX W TMO3HABAEMOCTH SIBJICHUU NPUPOJBI, O MECT€ M 3HAYCHUU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poii B O0ECHEYEHUH YCTOMYMBOTO
pa3BUTHA, B PELICHUU MPOOJIEM HKOJIOTUYECKOM, DHEPreTUYECKONM U MHILEBOM
0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX



VMCTOYHHKOB SHEPTHH, B OOECIEYCHUU PAIMOHAIBHOTO MPHUPOAOIIOIH30BAHUSA, B
GbOpMHpPOBaHUN MHPOBO33PEHHUS W OOMIeW KyJbTyphl 4YEJIOBEKa, a TaKKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3J0POBBIO M TPHPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XHUMHUYECKHX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOIINE MIOHATHS — XUMHYECKHUH AJIEMEHT, aTOM, SIIPO aTOMa, H30TOITHI,
DJIGKTPOHHAsT 000I0YKa aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOEC W
BO30YXKIEHHOE COCTOSIHHMS aToMa, THOpUAM3aIMs aTOMHBIX OpOUTAalIe, WOH,
MOJIEKYJIa, BaJICHTHOCTb, JJCKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYecKasi CBS3b (KOBAJICHTHas, HOHHAs, MeETaJUIMYecKas, BOJOPOJIHAA),
KpUCTAJUTMUECKasl PEmI€TKa, XUMHUYECKas pPEaKIus, pacTBOpP, DICKTPOJHTHI,
HEDAJICKTPOJUTHI, JJICKTPOJUTHYCCKAS JTUCCOIMANNS, CTEIECHb IHUCCOITUAINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTENb, TEIIOBOK 3 deKT
XUMHUYECKOW peaKIuu, CKOPOCTh XUMHUECKON PEaKIIui, XMMUYECKOE PAaBHOBECHE;
TEOPUH W 3aKOHBI (TEOPHS JIJICKTPOIMTHYCCKOW THUCCOITUAIINH, TIEPHOIUICCKUMA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBPAIICHHS] SHEPTUH TIPH XUMHUYECKHUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHMBOJHUYECKUH SI3BIK
XUMHH, MUPOBO33PEHUYCCKHE 3HAHNS, JIS)KAIITUE B OCHOBE TIOHUMAaHUS PUIUHHOCTH
U CUCTEMHOCTH XUMHUYCCKUX SIBJICHUI; COBPEMEHHBIE TIPEICTABICHUS O CTPOCHUH
BCII[ECTBA HAa aTOMHOM, HOHHO-MOJICKYJSIPHOM W HAJMOJEKYJSIPHOM YPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XHMHUYECKHUX PEaKIHi, TEPMOIMHAMHYCCKUX U
KHHETHYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKaHUS, O XHUMHYECKOM PaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CHCTEMax; (PaKTOJOTHMUYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€301TaCHOM HCIIOJIh30BAHUH BAXKHEHIIINX HEOPTaHMIECCKUX
BCIIIECTB B OBITY M TPAKTUYECKOW JCSITCIIBHOCTH YeJIOBEKa, OOMIMX Hay4YHBIX
MPUHIIAIIAX XUMHYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIONINE TOHITHS TPH
ONMCAaHWH HEOPTAHMYECKUX BEIIECTB U UX MPEBPAIICHU;

c(OpPMHPOBAHHOCTh YMEHHS HCIIOJIB30BaTh XWMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEACIISITh BAJICHTHOCTh M CTETICHb OKUCIICHUS
XUMHYECKUX JJIEMECHTOB B COCIMHCHMSIX, BHJ XHUMHUYCCKOW CBS3M (KOBaJCHTHAs,
WOHHAs, METaJUTMYeCKasi, BOJOPOAHAS), THUIl KPUCTAUIMYECKOW PEIETKH
KOHKPETHOTO BEIIECTBA;



c(OpPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIA KPUCTAJUIMUECKON pEmIETKH, OOMEHHBIM U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KIIACCU(DUIIMPOBATH: HEOPTraHMUECKUE BEIIECTBA
M0 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3INYHBIM MPU3HAKAM (YHCITYy U COCTaBY
pearupyromux BEIIECTB, TEIIOBOMY 3(PQEKTy peakiiu, U3MEHEHHIO CTETeHen
OKHCIICGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTajau3zaTopa U JApyrue);
CaMOCTOATENILHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM JUIsl  KJIacCHU(PUKALMU
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUL;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOINUECKOrO 3akoHa /.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XMUMHUYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTO IEPUOIOB
[lepuomnueckoit  cucremsl  J.M.  MeHneneeBa, uWCOONB3ys  MOHSATHUA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKHUX AJIEMEHTOB U HUX
coeqMHeHUM 1o mnepuogam u rpynmnam Ilepuommueckount cucremsr [l U
MeHeneeBa, BaJIECHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHMI: XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PAa3jIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

cOpPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX pEeakUud; peakuuid HMOHHOTO OOMEeHa MyTEM COCTaBJICHHS UX TMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c(OPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIMI C y4ETOM MX DHEPreTUYECKHUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUMud B 3aBHCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3aeicTeuil (mpuniui Jle [larensbe);

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEepPH30BaThb XUMHUYECKHE PpEaKIIUH,
JeXallhue B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHUCIOTHI, aMMHAaKa,
oOIIMe HayyHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; LIEIECO00PA3HOCTD



MPUMEHEHNS HEOPTaHWYECKHUX BEIIECTB B MPOMBIINIJICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOILICHUS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUA SIBJICHUM NpUpoabl — HaOMI0IEeHUe, H3MEPEHHE, MOJECIMPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBI ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSThH 3TH 3HAHUS MPU SKCIEPUMEHTAILHOM UCCJIEAOBAaHUU BEIECTB
U s OOBSICHEHWS XHMHYECKUX SBIICHWH, HMMEIONUX MECTO B MPHUPOJIE,
MPaKTUYECKOMN ACSITEIIbHOCTH YeJIOBEKa U B MOBCEIHEBHOM KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00Jiee 0CO3HAHHOTO MTOHMMAaHUSI MaTEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUM «MacCOBasi JIOJSl BEIIECTBA B PACTBOPE» U «MOJISIPHAA KOHILICHTPALUS»;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO U3 YYacCTBYIOIIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKiuy; 3HAYCHUS BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU;, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAaKUHH, €CIM OJHO U3 MCXOJIHBIX BELIECTB JTaHO B BHUJE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT MpUMecH); A0 BbIXOAA MPOAYKTA PEAKIINH; 00bEMHBIX OTHOIIEHUI ra3oB;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIbHO TUIAHUPOBATH U TPOBOJUTH
XUMUYECKUNA  JKCMEpUMEHT  (MPOBEJACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYCHUE BIIUSHHUSI
pa3uuHbIX  (PAKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEaKIuu, peIICHUE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertauely u  «Hemeramisy) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOr0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, GOpMYyIUPOBATH IIEJTh UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme pe3yibTaThl  AKCIEPUMEHTA, aHAJIM3UPOBaTh W  OIICHUBATh  HX
JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJTIOATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocyoM W j1abopatopHbIM OOOpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJIHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, DJKOJIOTUYECKH I€JIeCO00pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOU
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3J0POBbsSI, OKPYXKAIOIEed MPUPOAHON
Cpeabl U JOCTHUXEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOI'0 JICUCTBUSL HA YKUBBIE OPTaHU3MblI OMPEACIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHMMas cMbIcs nokazarens [1/1K;



c(OPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIIATH IEJICHANIPABICHHBIA ITOUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHAJIM3UPOBATh XUMHUUYECKYI0 HH(POPMAIIHIO, TIepepadaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Konrpouabsnesie IIpakTuuyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchl
Pa3znen 1. Teopernueckue 0CHOBBI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX 9
sneMeHToB [. 1. MenneneeBa
Crpoenne Bemectsa. MHOrooopasue
1.2 P B P 11 1
BEIIECTB
1.3 XHUMHYECKUE PEaKITUU 19 1 3
Wroro mo paszneny 39
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Hemerauier 31
2.2 MerTamnel 23
Uroro no pazaeny 54
Paznea 3. Xumnd u :Knu3HbL
31 Metoap! TO3HaHUS B XUMUU. XUMHUS U 9
' KU3Hb
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

[TPOTPAMME







HOYPOYHOE INIVIAHUPOBAHUE

11 KUIACC
Kosaun4yecTBo 4acoB deKTp
OHHBIE
uudpos
Jlara bl
Ne T IIpakTu
€Ma ypoka KoHTpoibHbIe uzyy  o0pasos
n/n Bcero YyecKkue
padoTbI eHUA aTreJIbH
padoTbI e
pecypc
bl
1 AtoM. CocTaB aTOMHBIX A1iep. XUMUYECKUN 31eMeHT. M30Tomnbl 1
2 CrpoeHue IIeKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBBIE YHCIIa 1
3 Knaccugukaiius XaMHYECKUX JIEMEHTOB (S-, P-, d-, f-amemenThI) 1
4 Pacnipenenenue 351eKTpOHOB 1O ATOMHBIM OpOUTATISIM 1
5 DneKTpOHHBbIE KOH(UTYpAITUN aTOMOB 3JIEMEHTOB B OCHOBHOM H 1
BO30YKIAEHHOM COCTOSIHUH
6 DIeKTPOHHBIE KOHPUTYpAITUUA HOHOB. DJIEKTPOOTPUIIATETHHOCTD 1
[lepnonnueckuii 3akoH u [leprnonnueckas cucremMa XMMHYECKUX
7 anemenToB JI. 1. Menneneesa, CBsA3b C COBPEMEHHOU TEOPUEHN CTPOCHUS 1
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX AJIIEMEHTOB U
8 00pa3yeMbIX UMH MTPOCTHIX U CIOKHBIX BEUIECTB MO TPYIIaM U 1
nepuoiaM
9 Cucremarusanusa 1 0000IeHNE 3HAHUH 110 TEME 1
10 Bunbr xumudeckoii cBs3u. MexaHu3mMbl 00pa30BaHUs KOBAICHTHOM 1

cBs3u. Bogoponnas cBsi3b. MexXMONIEKYISIpHBIE B3aUMOACHCTBUS




BajeHTHOCTE ¥ BaJICHTHBIC BO3MOXKHOCTH aTOMOB. CBS3b SHCKTpOHHOf/’I

11 CTPYKTYPBI MOJIEKYJ C UX TEOMETPUUYECKUM CTPOECHUEM

12 [IpencraBiaeHust 0 KOMIUIEKCHBIX COEMHEHUSAX: COCTaB U HOMEHKJIATypa

13 BemiectBa MOJEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOEHUs. THUIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA BELIECTB

14 ITonstue o aucniepcHbIx cucteMax. [IpencraBinenue 0 KOJIIOUIHBIX
pacTBopax

15 VcTrHHBIE pAaCTBOPHI: HACBILLIEHHBIE U HEHACBIILEHHBIE, PACTBOPUMOCTb.
Kpucramnornaparst

16 CniocoObI BbIpaKeHUS! KOHIICHTPAIUU PAaCTBOPOB

17 Pemenue 3a1a4 ¢ ucnosib30BaHUEM MOHATUH ""MaccoBasi 10
pacTBOpEHHOrO BelecTBa", "MOIsipHas KOHUEHTpaus"

18 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BELIECTB

19 CucremaTtu3zanus U 0000IICHHE 3HAHUN TI0 TeMe
Konrponsnas padora no remam "Crpoenue atoma. [lepuoanueckuii

20 3aKkoH U [lepuognueckas cuctema XuMu4eckux eMeHTos /1. M.
Menneneena", "Ctpoenue BeniectBa. MHOrooOpasue BemniecTs"
Knaccugukaius XuMHuecKux peakiuii B HEOpraHn4ecKol 1

21 OpPraHMYECKON XUMHUU. 3aKOH COXPAHEHUS MAcChl BELIECTB; 3aKOH
COXPaHEHHUs U IPEBPALLECHUS] SHEPTUU NIPU XUMUUYECKUX PEAKLINAX

99 TenoBbie 3¢ ekt XUMHUYECKUX peakuuil. Tepmoxumuieckue
YpaBHEHUS

93 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX peakLUni U
TEPMOXUMHUYECKUM YPABHEHUSIM

24 CKOpOCTh XMMMUYECKOH pPEaKIIMU, €€ 3aBUCUMOCTD OT Pa3IMYHbIX
¢axTopoB. Katanus u karanuzaTtopsl

25 ['oMoreHHbI€ U TETEPOreHHbIE PEAKIINH




[Ipaktudeckas padora Ne 1 mo Teme "BiusHue pa3nuvHbIX (HaKTOPOB Ha

26 1
CKOpPOCTbh XUMHYECKOU peakiuun"

27 OO6parumMbie 1 HEOOpaTUMBIE peakIUU. XUMUYECKOE paBHOBECHE 1

28 [Tpaktrueckas padota Ne 2 o teme "BnusHue pa3nnyHbIX (DaKTOpOB Ha 1
MOJIO’KEHNE XUMUYECKOTO paBHOBECHS"

29 DnexTponuTHyecKas auccoruanys. CUIIbHbIC U cIa0ble HIEKTPOIUTHL. 1
Crenens AMCCOLUALINU

30 Honnoe npoussenenue Boasl. Cpeia BOAHBIX pacTBOpoB. Bomopoanbrit 1
nokazatenb (pH) pactBopa

31 ['unponus coneil. Peakiuu, mpoTekaroiiye B paCTBOPax 3JEKTPOIUTOB 1

b

32 [IpakTuueckast padora Ne 3 o teme "XuMu4yeckne peakuuu B 1
pacTBopax 3JIeKTPOJIUTOB"

33 OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC PeakIK. BaxkHelnme okuciuTenn 1
¥ BOCCTAHOBUTEIHU

34 Merto 37eKTpOHHOTO (3JIEKTOHHO-UOHHOTO0) OajaHca 1

35 DNEKTPOIN3 PACTBOPOB U PACILUIABOB BELIECTB 1

36 Pemienue 3a1au pa3auyHbIX TUIOB 1

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB 1

38 CucremaTu3aiys U 0000IIeHHe 3HaHU TI0 TeMe " XUMUYecKue 1
peakuun"

39 KonTtponpsHast pabora o Teme "XuMu4eckne peakiuu' 1
[Tonoxenne HemeTasoB B [lepuonndeckoii cuCTeMe XUMHUYIECKUX

40 anemenToB J[. V1. MenzeneeBa u 0COOEHHOCTH CTPOSHUS UX aTOMOB. 1
®u3nyecKue CBOMCTBAa HEMETAIIOB

41 AmoTponust HeMeTaJuIoB (Ha MpuMepe KUCIopoa, cepsl, hocdopa u 1
yriaepona)

42 Bognopon: nonyuenue, pusnyeckue u xummuueckue cBoiicta. ['uapust 1




["anorensl: HaXOX/IEHUE B IPUPO/IE, CIOCOOBI MOTYUEHUs, PU3NUECKUE

43 U XUMUYECKUE CBOMCTBA

44 l'anorenoBonopoasl. BaxuHenime KucaopoacoaepKaiiue CoeIMHEHN
rajioreHOB

45 JlabopaTopHble U MPOMBIIIJICHHBIE CLIOCOOBI MOTYYEHHSI TaJIOr€HOB.
[IpruMmeHeHue raJoreHoB U UX COSAMHEHUMN

16 [IpakTuyeckas pabora Ne 4. PemeHue sKcriepuMeHTaIbHBIX 3a7a4 110
teme "l"anorensr"
Kucnopoa: mabopatopHbie U TPOMBIIIIICHHBIE CIIOCOOBI MTOTYYCHHSI,

47 dusnyeckue u xumudeckue ceoiictra. O30H. [IpuMeHeHne KucIopoia u
030Ha

48 OKCHUJIbI U IEPOKCHIBI

49 Pemienue 3agau pa3audHbIX TUIIOB

50 Cepa: Haxoxcz[em:le B IIPUPO/IE, CIOCOOBI MOTyYeHHUs, (PU3NUecKHue U
XUMHUYECKHUE CBOMCTBA

51 CepoBoaopon, cyabhuIbl

59 Kucnopoacoaepxamue coequaeHus cepbl. OcoOEHHOCTH CBOMCTB
CEpPHOM KUCIIOTBI

53 [TpakTideckast pabota Ne 5. PemieHne skcriepuMeHTaNbHBIX 3324 0
teme "Cepa u e€ coequHeHus"

54 A30T: HaX0XJICHUE B IPUPOJIC, CITOCOOBI TIOTyUYEeHHS, PU3UUECKHUE U
XUMHUYECKHE CBONCTBA. AMMHAK, HUTPHU/IbI

55 Kucnopoacoaepxaniue coeqnuenus a3ota. OCOOEHHOCTH CBOMCTB
A30THOM KHUCIIOTHI

56 [IpumeHenne a3oTa u ero coenuHeHu. A30THBIE YIO0OpEeHUS

57 ®ocdop: HaxXOXKEHUE B IPUPOE, CIOCOOBI OTyUeHUSs], PU3NYECKUE U

xummuueckue coiictBa. ®ochuas u pochun




Oxkcunst hocdopa, pochopconepxamue kuciaorel. Comu GochopHoit

58 1
KHUCIIOThI

59 [Ipumenenue dpochopa u ero coeaunenuii. ochopusie y1o0peHus 1

60 [TpakTrueckas padota Ne 6. Penenne skciepuMeHTAIBHBIX 3314 110 1
teme "A30T u ¢hochop U ux coenuHEeHHs"

61 Yriepoa: HaxoXkIeHUE B TIPUPO/IE, ATUIOTPOITHBIC MO AU (DHUKAINH; 1
buznYeCKre 1 XUMUIECKHE CBOHCTBA, MPUMEHEHHE

62 Oxkcun yrinepona(ll), okcun yrnepona(lV), yroiapHas kuciora u e€ conu 1

63 Pemenue 3a1a4 pa3nuyHbIX THIIOB

64 Kpemuuii: HaxoxxJIeHUe B IPUPOJE, CIOCOOBI OMyUYeHUs, PU3NUIECKUE U 1
XUMHYECKHUE CBOMCTBA

65 Oxkcun kpemuusi(1V), kpeMHUEBass KUCIOTA, CUIIUKATHI 1

66 [Ipumenenne kpeMHUs U ero coeuHeHni. CTEKII0, €ro MoTydYeHHE, 1
BUJIBI CTEKJIA

67 Pemienue 3agau pa3auyHbIX TUIOB 1

68 Cucremaruzanusa 1 00001enre 35anuii no reme "Hemeraiuier" 1

69 Konrtponsnas padora no reme "Hemerasmisr" 1

70 AHanu3 pe3yinbTaToB KOHTPOJIBHON pabOThl, KOPPEKIMS OIIMOOK 1
[Tonoxxenue metaminoB B [leproaudeckoii cucTeMe XUMHUYECKHX

71 areMeHTOB. OCOOEHHOCTH CTPOEHHUS ANEKTPOHHBIX 000JI0YEK aTOMOB 1
METAJIJIOB

79 O6mue ¢puznueckre cBOcTBa MeTaioB. [I[puMeHeHne MeTamioB B 1
OBITY U TEXHUKE

73 CnaBel MeTaiioB. Koppo3ust meTamioB

74 Pemienue 3a1au pa3auyHbIX TUIOB

75 DIEKTPOXUMHUYECKHN Psi/l HAaNpsDKeHUH MeTaiioB. O01mue crocoobl 1

MOJIy4YCHHA MCTAJIJIOB




O61as xapakrepuctuka meramioB |A-rpynnsl [lepruoaunueckoit
CHCTeMbI XMMUYECKUX 3JIeMeHTOB. Hatpuii u kanuii: mosy4yenue,

76 bu3HYeCcKre U XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE TIPOCTHIX BEIIECTB U
UX COE€OUHEHUN
O61as xapakrepuctuka meramioB ||A-rpynnst [leproanueckoit

o CHUCTEMbI XUMUYECKUX 3JIEMEHTOB. Maruuii U KaJbLHi: IOJTyYEHHUE,
bu3HYecKre U XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE TIPOCTHIX BEIIECTB U
UX COE€OUHEHUN

78 JXK€ctkocTh BOBI M CIIOCOOBI €€ YCTpaHeHHUS

79 AnoMuHUN: ony4yeHue, pusndeckre u XMMHUYECKHUe CBOMCTBRA,
MIPUMEHEHHUE

80 AmMoTepHBIE CBOKWCTBA OKCHUJIA U THIPOKCH]IA ATFOMHHHSI,
TUJIPOKCOKOMIUIEKCHI aJTFOMUHHUS, UX IPUMEHEHUE

81 Pemienue 3agau pa3audHbIX TUIIOB

82 [TpakTrueckas padora Ne 7. Penienne skCiepuMeHTAIBHBIX 3314 110
Teme "MeTasl IIIaBHBIX MOArpyIH"

83 OO61mas xapakTepuCcTHKa METauI0B 000UHbIX noarpynn (b-rpymnm)
Ilepronueckoi CUCTEMbI XUMUYECKHUX 3JIEMEHTOB

84 ®u3nuecKue U1 XUMHUECKHE CBOICTBA XpOMa U €r0 COEIMHEHUH, UX
MIPUMEHEHUE

85 Baxneiimme coequnenus Mapranuna. [lepmanranar kanus, ero
OKHUCJINTEIbHBIC CBOMCTBA

86 dusnyeckue U XUMUYECKHE CBOMCTBA JKeJIe3a U €ro COSINHEHUH.
[Tonydyenue u MpuMEHEHUE CILIAaBOB KEIe3a

g7 dusnyeckrue U XUMUYECKHE CBOMCTBA MEIH U €€ COeAUHEHMH, UX
MIPUMEHEHUE

88 du3nyecKkrue U XUMUYECKHIE CBOMCTBA IIMHKA M €r0 COSAUHCHUM, MX

MMPUMCHCHHUC. FI/II[pOKCOKOMHJICKCBI IWHKa




[IpakTuyeckast pabora Ne 8. Pemenue skcriepuMeHTaIbHBIX 3a7a4 110

89 " " 1
Teme "MeTaTbl TOOOYHBIX TOATPYIIT

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB 1

01 O0001IeHHEe ¥ CHCTeMAaTU3aIUsl H3YYSHHOTO MaTepHraia 1mo TeMe 1
"Meramibr"

92 KonTpomnpHas pabora o Teme "Mertamibr"

93 AHanu3 pe3yabTaTOB KOHTPOJIBHON PabOThI, KOPPEKIIUS OITHOOK

94 Ponb xumMuu B 00eCTICUeHUN YCTOWYUBOTO PAa3BUTHSI YEJIOBEUESCTRA. 1
[ToHsiTHE O HAYYHBIX METO/IaX MCCIICAOBAHUS BEIICCTB

95 Hay4Hble TPUHIIUIIBI OPTaHU3AIMH XMMUYECKOTO IIPOU3BO/ICTBA. 1
[TpoMebITIeHHBIE CTIOCOOBI TTOMYYSHUS BAXKHEHUIITUX BEIIECTB

96 XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH CPE/Ibl U €r0 TOCICCTBHS 1

97 XuMHUS U 310pOBbE yenoBeKa. JIekapcTBEHHbIE CpeACTBa 1

98 Xumug iy, Poap xumun B o0ecrieueHuy MUnieBoil 0€30IacHOCTH 1

99 Kocmernyeckue u mapdromepHsie cpectBa. bertoBas xumus 1

100 XuMHUs B CTPOUTENBCTBE. BaxkHene cTpouTensHbIe U 1
KOHCTPYKIIMOHHBIE MaTePUAIIbI

101 XUMUS B CETBCKOM X03sTiicTBe. OpraHnYecKrue M MHHEPAIbHBIC 1
ynoopeHus

102 Cucremarusanuusa U 0000IIIeHNE 3HAHUHN 110 TEME 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

https://myschool.edu.ru/
METOINYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

https://myschool.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

https://myschool.edu.ru/

HUHTEPHET


https://myschool.edu.ru/
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