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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mO XWMHM Ha YypOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMHM TIPEToJaBaHus y4YeOHOro mpeaMera «XUMHS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnum.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LENAX, OOUIEH cTpareruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJIMBAET 00s13aTEIbHOE MpeIMETHOE coJiepKaHue,
IpEeIyCMaTpUBAET pACIpEAeNICHHEe €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATENbHOCTh M3YYEHHUS] XHUMHUU C YYETOM  MEKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluMXxcs, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TPEOOBaHUM K
pe3ynbpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO Co/IepKaHUSI.

3HaHUWE XUMHUHU CIYKUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MPOOJIEeM 3IpaBOOXPAHEHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
OOy4JarommMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJarOITNXCs;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOE
oOpaszoBaHue 00yUYarOITUXCS.



JlanHble HampaBlieHHS B OOyYeHMHM XMMHUU OOECHEUMBAIOTCA CIELM(PUKON
collepKaHUsi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorMyecKu
aJIanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepiKaHUs MPOTpaMMbI MO XUMHUU Cc(POopMUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUI O XUMUYECKON
peakuuu. O0e 3T CUCTEMBl CTPYKTYPHO OpraHU30BaHbl MO MIPHUHIUITY
MOCIIEIOBATELHOTO PA3BUTHS 3HAHWN HA OCHOBE TEOPETUUYECKUX NMPEIACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 3ICKTPOJUTUYECKOW JUCCOLMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K IpyTrOMY, BBITIOJIHSAS (PYHKIIMN OOBSICHEHUS U IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHECHUS U TIOJIYYCHUS N3Y4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM ITPUPO/IbL, IEHHOCTHOI'O OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HaHHUS B Hayke. M3ydyeHne XMMHUM MPOUCXOJUT C MPUBJICYCHUEM 3HAHUN W3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiace».

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHHI OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. 3a/1a4a
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUHU CHUCTEMbl XUMHUECKUX 3HAHUN —
BOKHEUITUX (PaKTOB, MOHATHI, 3aKOHOB M TEOPETHUECKUX MOJIOKEHUHN, TOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, sS3blka HAayKH, B MPHUOOIIEHUU K
HAay4YHbIM METOJIaM MO3HAHUS MPU W3YYCHUU BEILIECTB U XMMUYECKUX PEAKLIHH, B
dhopMUPOBAHUU Y PA3BUTHU MO3HABATEIBLHBIX YMEHUM U UX IPUMEHEHUHU B yU4eOHO-
MO3HABATEILHON M y4eOHO-UCCIIEI0BATENLCKON JAeATeIbHOCTU, OCBOCHUH TTPABUII
0e301acHOro o0paIeHus ¢ BEIIeCTBAMH B TTIOBCETHEBHOM JKM3HH.



[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3HauYEHHE MPUOOPENH TaKHE 111, KaK:

— (¢opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJIEHHOCTb OOy4YeHUSs Ha  CHUCTEMaTHYEeCKOE MPUOOIIEeHHE
oOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENBHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIoBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyUarOUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEpPCaJbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— ((opmupoBanue oOmeld (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATh W OLIEHWBATH SIBICHUSA
OKPYXAaIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W OMbBIT, MOJIYYCHHBIC MPU H3YYCHHUU
XUMUH, IPUMEHATh UX MPHU PEIICHUU TPOOJIeM B MOBCEIHEBHON KU3HU U TPYA0BOU
NeSTEIbHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsi T'yMaHUCTHUYECKUX OTHOILIEHU,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKH IKOJIOTHYECKU
LEJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUS CBOETO 3/I0POBbS U OKPY’KAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOyJeHus.

Oo11ee YKciio 4acoB, OTBEAEHHBIX JIIsl U3yUYE€HUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmiero o6pa3zoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 vacos (2 4aca B Hefien).



COILEPKAHUE KYPCA XUMHUU 8 KIIACC

HavajabHble NOHSATHA M 3aKOHbI XUMHH.

Tena u BemecTBa. CBOMCTBA BEMICCTB. DTATIOHHBIC (PU3MUECKHUE CBONCTBA BEIICCTB.
Marepuaisl u MatepuanoBeeHue. Pojib XuMuM B 5KM3HU COBPEMEHHOTO

obmectBa. OTHOIIEHHE 00IIIECTBA K XUMHUH: XeMObUIus U xeModoous.

MeTtoabl uzyuenusi xumun. Habmonenne. DxcnepumenT. MoaenupoBanue. Moaenn
MaTepUalIbHbIE U 3HAKOBBIC, UJIU CUMBOJIbHBIE.

I'a3bl. dKuakoctu. TBépable BenecTBa. B3auMHabie epexo bl MEXAy arperaTHbIMU
COCTOSIHUSIMM BEIIIECTBA: BO3TOHKA (CyOauMarius) u aecyoumaiiis, KOHACH A U
UCIIapeHue, KPUCTAUIU3AlIUS U TUIaBJICHHUE.

dusnuyeckue siBJeHUsA. YucTole BElIECTBA U CMECH. | OMOT€HHBIE U TE€TEPOTCHHBIE
cmecu. Cmecu razooOpaszHbie, Kujakue U TBEpAbIC. CrOCOOBl pa3jeieHus CMECei:
MepEeroHKa, Wiu JUCTUJUIAIMUA, OTCTauBaHue, (UIbTPOBAHUE, KPUCTAIUIM3ALIUS WIH
BBIlTapuBaHue. Xpomartorpadus. IlpuMeHeHue HSTHUX CHOCOOOB B Ja0OpaTOPHOI
MIpaKTUKE, Ha POU3BOACTBE U B OBITY.

Xumn4yeckue 3j1eMeHTbl. ATOMBI U MOJEKYJbl. [IpocThie M CIOXKHBIE BEIIECTBA.
Aitotponus Ha npuMepe Kucaopoaa. OCHOBHBIE TOJI0KEHUS AaTOMHO-MOJIEKYJISIPHOTO
yuenus. MoHbl. BemecTBa MONEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS.

3HaKu (CMMBOJIbI) XHMHYECKHUX 3JIeMeHTOoB. MHbopmalius, KOTOpYIO HECYT 3HAKH
XUMHYECKUX 3JIEMEHTOB. DTUMOJIOTHS Ha3BAHUI HEKOTOPBIX XUMUYECKUX IJIEMEHTOB.
[lepuonuueckas Tabmuma xuMmudeckux anemeHTtoB JI. WM.  MeHnneneesa:
KOPOTKOIEPHUOIHBIN U JNIMHHOTIEPUOIHBIN BapuaHThl. [leprobl u rpynmel. [ 1aBHas u
moOoYHast moArpynimbl, Uik A- 1 b-rpynmnel. OTHOCHTENBHAS aTOMHAsI Macca.

Xumnueckue (Gopmyanl. HMuaexkcel u  kodpduuueHtsl.  OTHOCUTENbHAs
MOJIEKYyJIsIpHass Macca. MaccoBasg [OJII XMMHMYECKOTO JJIEMEHTa B COCIMHCHMM.
Nudopmanus, KOTOPYO HECYT XUMHUYECKHE (POPMYJIBI.

BasenTHocTh. CTpyKTYpHBIE (POPMYJIBI. XUMHUUYECKHE JIEMEHTHI C MOCTOSIHHOW H
MEePEMEHHON BaJCHTHOCThIO. BbIBOA GoOpMysbl COEAMHEHUS 10 BaJCHTHOCTH.
OnpeneneHrue BaJ€HTHOCTH XWMHUYECKOIO 3JeMEeHTa Mo (opmylsie BelecTBa.
CocTraBiieHUE Ha3BaHUM COCIMHEHUM, COCTOSIINX U3 ABYX XUMUYECKUX AJIEMEHTOB, 10
BAJICHTHOCTH. 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB.

Xumuuyeckue peakuum. PeareHTsl U npoayktsl peakuuu. [Ipu3Haku XuMHYECKUX
peakumii. YcCIoBHA HUX NOPOTEKaHWs W HpekpauleHus. Peakuuu ropeHws.
DK30TEepMHUYECKUE U SHTOTEPMUYECKUE PEAKIIUH.

3akoH coxpaHeHHsI MAacchbl BellecTB. XHMUYECKHEe ypaBHeHHs. CocraBieHuE
XUMHUYECKUX ypaBHeHUW. MHopmanus, KOTOpyIo HECET XMMUYECKOE YpaBHEHHUE.



Kiaaccupukanuss XuMHMYEeCKHUX PpeaKIUil MO0 COCTaBY M YHMCJIY PeareHToB W
NPOAYKTOB. THUIBI XMUMHYECKUX peakiuil. Peakuuu coeluvHEHUs, pa3IoKeHHUs,
3amenenust 1 oomeHa. Katanuzaropsl 1 KaTaius.

JdeMoHCcTpanuu

* Koynexuust MmarepranoB U U3LEIHNA U3 HUX.

* Mopenu, ucnonb3yemblie Ha ypokax (pU3UKU, OMOJIOTUU U Teorpaduu.

* OOBEMHBIE U IIAPOCTEP>KHEBBIE MOJIENIM HEKOTOPHIX XUMUYECKHUX BEIECTB.
* Monenu KpUCTAIIIMYECKUX PEIETOK.

* Cobupanue npudopa Jj1sl MOJTYyUYEHHUsI ra3a U IPOBEPKa €ro TePMETUYHOCTH.
* Bosronka cyxoro sibja, Hoaa uinu HadTaauHa.

* ArperatHble COCTOSIHUSI BOJIBI.

* Pa3nenenne 1ByX HECMENIMBAIOIMIMNXCS AKUJKOCTEN C IOMOIIBIO ICIUTEIbHON
BOPOHKH.

* luctumstop u ero pabora.

* YcranoBka i puiibTpoBaHus U €€ padora.

* YcTaHOBKa /IS BhIIapUBaHUs U €€ padoTa.

* Konnekiust ObITOBBIX IPUOOPOB 7151 GUIBTPOBAHUS BO3AYXA.

» Paznmenenne kpacsmiero BemiecTBa (homactepa ¢ MOMOINBIO MeTona OyMakKHON
xpomatorpaduu.

* Moaenu anaoTponHbIX MOAU(DUKALIUNA YTIEPOa U CEPHI.
* [Tonryuenune o30Ha.
« IToptpers U. 5. Bepuemuyca n JI. . Menneneesa.

» KopoTkoneproiHbIi U TJIMHHONIEPUOIHBIN BAPUAHTHI MEPUOIUYECKON CUCTEMBI /[l.
H. Meuneneena.

* KonctpyupoBanue mapocTepKKHEBbIX MOAEIIECH MOJIEKYIL.
* Anmmapat Kumnmna.

* Paznoxxenue Guxpomara aMMOHHS.

* ['opeHue cepbl U MArHUEBOU JIEHTBHI.

* [Toptperst M. B. Jlomonocosa u A. JI. JlaByasse.



* OnbIThI, HWJUTIOCTPUPYIOLIME 3aKOH COXPAHEHHSI MacChl BELLIECTB.

* 'openue docdopa, pacTBopeHre NpoAyKTa TOPEHHS B BOJIE U UCCIIEAOBAHHE
MOJIy4YEHHOTO pacTBOPA JIAKMYCOM.

* B3anmoaeiCTBUE COJISTHOM KUCIIOTHI C IMHKOM.

* [Tonyuenue ruapokcunaa meau(ll) u ero paznoxeHnue npu HarpeBaHUU.
JlabopaTopHbIe ONBITHI

* O3HaKOMJICHUE C KOJUIEKIIHEH 1ab0paToOpHOil MOCYIbI.

* [IpoBepka repMeTHUHOCTH IpUOOPA JJIsl OJTYUYEHHSI Fa30B.

* O3HaKOMJICHHE C MUHEpaJIaMH, 00pa3yIOIUMH TPAHUT.

* [IpuroroBieHue reTepoOreHHON CMECH MOPOIIKOB CEPBI € KEIE30M U UX pa3/ieiICHUE.

* B3aumojelicTBUE pacTBOPOB XJIOPHIOB M HOJUIOB Kallus C PacTBOPOM HHTpaTa
cepeopa.

* [Tonnyuenue ruapokcuaa meau(ll) u ero B3aumMoaeiicTBUE C CEPHOM KUCTOTOM.
* BzanmoaencTBue pacTBopa Co/bl C KUCIOTOM.

* IIpoBepka 3aKOHa COXpaHEHHUSI MACChl BEIIECTB Ha MPUMEPE B3aUMOJICUCTBUS
METOYH C KUCIOTOM.

» [IpoBepka 3akoHa COXpAaHEHHsSI MacChl BEIIECTB Ha MPHUMEPE B3aUMOJICHCTBHS
mEnouu ¢ comnto xeneza(lll).

* Paznoxenue nepokcuaa BOAopoa ¢ MOMOIIbio okcuia maprania (I1V).

* 3aMeIeHue XKEIEe30M MEIU B METHOM KyIIOpOCE.

IIpakTnyeckue padoTbl

1. ITpaBuna TeXHUKH 0€30MACHOCTH U HEKOTOPBIE BUABI PA0OT B XMMUYECKOI
nabopaTopuu (KaOMHETE XUMUH).

2. Habnrogenue 3a ropsiieil CBe4OH.

3. AHanmu3 moYBkI (aHaJIoT PabOThl «OYUCTKA TTOBAPECHHOM COMTH).

Bakneiiiune mnpeacTaBUTEeIM HeOpPraHu4yeckux BemecTB. KoiaumvecrBeHHbIE
OTHOIIICHUS B XUMHUH.

CocraB Bo3ayxa. [Toastue 06 00bEMHOIM f0J1€ (j) KOMITIOHEHTA MPUPOTHOMN ra30BOM
cMecH — Bo3ayxa. Pacuét 00bEMa KOMIIOHEHTa T'a30BOM CMECH IO €ro 00bEMHOI J10J1e
1 Ha00OPOT.



Kucaopona. O3on. [Tonyuenne kucnopoaa. Cobupanue U pacrio3HaBaHUE KUCIOPOa.
XVMMHUYECKHE CBOMCTBA KHCIOPOJa: B3aUMOJACHCTBUE C METaUIaMH, HEMETaJJIaMU U
CIOXHBIMM BeniecTBaMu. lIpumenenue xkucinopoaa. KpyroBopor kucnopona B

MIpUPOJIE.

Oxcuabl. O6pa3zoBaHre Ha3BaHMUA OKCUAOB 10 X ¢opmynaMm. CoctaBnenue Gopmyi
OKCHJIOB IO WX Ha3BaHWsAM. l[IpeacTaBUTENN OKCHIOB: BOJA W YIJIEKHUCIBIA Tas,
HeraméHasi H3BeCTh.

BOI{OpOI[ B IIpHUpPOJIE. du3nYeCcKue 1 XMMUYECKHE CBOMCTBA BOJ0OpPOJA4a, €TI0 ITOJYUCHHUC
" ITPUMCHCHHUC.

Kucaorsl, ux coctaB u knaccudukanus. Muagukaropsl. Tabmmia pacTBOPUMOCTH.
CepHas u coJisiHast KUCJIOTHI, UX CBOMCTBA U IIPUMEHEHUE.

Coun, ux coctaB u Ha3BaHud. PacTBopuMOCTh colieil B Bojie. [IpeacraBurenu conei:
XJIOPHUJI HaTpusl, KapOOHAT HATpHs, pocdaT KaabLusl.

IMocTrossnnass ABoraapo. KonnuectBo Bemectsa. Monb. Monsipnast macca. Kpatnsie
€QUHULIBI W3MEPEHUsS KOJIMYECTBA BEUIECTBA — MWUIMMOJIb M KHJIOMOJb,
MUWIJTUMOJISIPHAS. U KUJIOMOJIIPHAsI MacChl BELIECTBA.

Pac4érpl C UCIIOTB30BAHMEM MOHATUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAS
Maccay, «IOCTOsSIHHas ABOTaApoO».
3akoH ABorajipo. MossipHbIii 00bEM ra3000pa3HbIX BemecTB. OTHOCHUTEIbHAS

IJIOTHOCTH rasa 1Mo Apyromy razy. KpaTHeie e IMHUIBI U3MEPEHUS — MUJUTUMOJIAPHBIHN
U KIWJIOMOJIIPHBIN 00BEMBI Ta3000pa3HBIX BEIIECTB.

Pac4éTbl C MCMIOJIL30BAHUEM TIOHITHN «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS
Maccay, «MOJISIPHBIN 00BEM ra30B», «YUCIO0 ABOTAAPOY.

I'mppocdepa. Kpyrosopor Boasl B npuponae. @uznueckne U XMMUYECKUE CBOWCTBA
BOJIbl: B3aMMOJIEIICTBUE C OKCUIAMU.

OcHoBaHusi, UX coctaB. PacTBOpUMOCTh OCHOBaHUW B Boje. I3MEHEHHE OKpacKu
WHAWKATOPOB B IIEJIOYHOM cpenae. [IpeacTtaBuTenu mienoden: rTuApOKCHAbl HATPHS,
KaJIus ¥ KaJablus.

PacTrBopuresnb u pacrBopéHHoe BewmecTBo. PactBopel. PactBopenue. I'mapartsl.
MaccoBas 101 paCTBOPEHHOTO BelIecTBa. Pacyérsbl, CBSI3aHHBIE C UCITOJIb30BAHUEM
MTOHATHS «MAacCOBas JI0Js1 PACTBOPEHHOTO BEIIECTBAY.

JdemMoHcTpanuu

* OnpezeneHne coiepKannsi KUCIOPO/ia B BO3IyXE.



* [Tosryyenue Kucnopoaa pasjaoKeHUEM IIEPMAHTaHaTa Kajaus U EpOKCUaa
BOJOPOAA.

» CobupaHue KUCIO0pOaa METOIOM BBITECHEHUS BO3yXa U BOJIBI.

* Pacnio3HaBaHue KUCIOPO/IA.

* ['openue marnusi, xeinesa, yris, cepsl U pochopa B kucmopoze.

» Komekuust OKCUI0B.

* [lonyyenue, coOupaHue U paclo3HaBaHUE BOJAOPOJIA.

* ['openue Bogopona.

* B3aumopericteue Bogopoaa ¢ okcugom meau(Il).

* Komekuusi MUHEpanbHBIX KUCIIOT.

* [IpaBuiio pa3zdaBiaeHUs] CEPHON KHCIIOTHI.

» Konnekuust coJien.

* TaGnu1a pacTBOPUMOCTH KUCJIOT, OCHOBAHHM U COJIEH B BOJIE.

* HexoTopslie MeTauIbl, HEMETAIIIBI U COCIMHEHUS C KOJMYECTBOM BEIIECTBA,
paBHBIM | MOIIb.

* Monenp MoOJIsipHOTO 00BEMa ra3000pa3HbIX BEIIECTB.

» Konnnekuusi OCHOBaHUM.

JlaGopaTopHBIE OMBITHI

* [lTomyTHEHME N3BECTKOBOM BOABI IPU MTPONYCKAHUM YIJIEKUCIIOTO rasa.
* [Tonyuenue Bo1Opoaa B3aUMOJAECHCTBUEM LIMHKA C COJISTHOW KUCIIOTOU.
» Pacrio3zHaBaHue KUCIOT C MOMOIIBI MHINKATOPOB.

* lI3MeHeHne OKpacky MHIMKATOPOB B IIEJIIOYHOM CpeJe.

* O3HaKOMJIEHME C MpEenaparamy JOMAIIHEN WA NIKOJBHOM anTe4YKH: PaCTBOPAMHU
MEPOKCHU/Ia BOJAOPOA, CIIMPTOBOM HACTOMKHU MO/1a, aMMHAaKA.

IIpakTnueckue padoTbl
4. [lonydenue, coOMpaHue U pacro3HaBaHUE KUCIOPOA.
5. [lonmyuenue, cobrpanue 1 pacrio3HaBaHUE BOJOPOJA.

6. [IpuroroBieHue pacTeopa c 3aJaHHOM MacCOBOM J0JIEH paCTBOPEHHOTO BELIECTBA.



OcCHOBHBIE KJIACCHI HEOPTrAaHMYECKUX COCAMHEHMH.

O0o00menue ceaeHnii 00 okcuaax, X KiaccupuKalry, Ha3BaHUSIX U CBOWCTBAX.
CnocoObI moJy4eHus OKCUIOB.

OcHoBaHusl, nx Kiaccuukanys, Ha3BaHWUS W CBOWCTBA. BzammopeicTBue ¢
KUCJIOTaMH, KHCJIOTHBIMH OKCHUJIAMHU M COJSIMU. Pa3noxkeHne HepacTBOPHUMBIX
ocHoBaHUM. CriocoOBI MTOTyYeHUs] OCHOBaHUM.

Kucaorsel, ux kinaccupukanus 1 Ha3BaHus. OOIIME XMMUYECKHE CBOWCTBA KHUCIIOT.
B3auMozeiicTBue KHUCIOT € METaUIaMU. OJIEKTPOXUMHUYECKUN pAJl HANPSHKEHHM
MeTaJlI0B. B3aumoaeiicTBre KUCIIOT ¢ OKCUAaMH METaioB. B3auMonelicTBue Kuciaor
C OCHOBaHMSIMH — peakUus HehTpanu3auuu. B3aumonendcTBHe KHUCIOT C COJIAMH.
[TosryueHnne 6€CKUCIOPOAHBIX U KUCIOPOICOIEPHKALIUX KUCIIOT.

Coam, ux knaccudukanus U CBoilcTBa. BzaumopeicTBue cojell ¢ MmeTamiamu,
O0COOCHHOCTH 3THUX peakiuil. B3auMoaencTBre coyiei ¢ COMsIMH.

I'eneTnueckue PAAbLI MCTAJUIa 1 HEMCTAJLIA. I'eneTnueckas CBS3b MCKAY KilacCaMH
HCOPraHN4CCKUX BCHICCTB.

JlaGopaTopHbIe ONbITHI

* B3anMoenicTBre OKcHga Kajablus C BOJOM.

* [lomyTHEHME N3BECTKOBOM BOJBI.

* Peakuyst HeUTpanu3amuu.

* [Tonyuenue ruapokcuaa meau(ll) u ero B3anmoelcTBUE ¢ KUCIOTOM.
* Paznoxenue rugpokcuna meau(ll) mpu narpeBanum.
* B3anMoelcTBrue KUCIIOT ¢ METaJUIaMHU.

* B3aumoielicTBH€E KHUCJIOT C COJISIMU.

* O3HaKOMJICHHE C KOJUICKIIHEH COIeH.

* Bzaumoperictue cynbdarta menu(Il) c xenezom.

* B3aumoielicTBHE COJICH C COJISIMM.

* ['eHeTnueckas CBS3b MEXKIY KlaccaMyd HEOPraHWYECKHUX BEIIECTB HA MPUMEPE
COeIUHECHUN MEIH.

IIpakTnueckue padoThl



7. Pemmenue sKkcrepuMeHTaIbHBIX 3a71a4 110 TeMe « OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COEITMHEHUN.

IMepuognyecKuii 3aKOH U MEPUOTUYECKAS CUCTEMA XUMUYeCKHX djieMeHToB /1. U.
MenjeJieeBa.

Crtpoenue aToma

EcrecTBeHHBbIE  ceMelicTBA  XHMHMYECKHX  JJIEMEHTOB:  IIEJIOYHbIE U
IICJIOYHO3EMENbHBIE  METaJUlbl, TaJOreHbl, WHEPTHbIE (OJAropojHbIC) Ta3bl.
AMdoTtepHOCTh. AMPOTEpHBIE OKCUIBI U THUIPOKCU L. KOMILIEKCHBIE COJIH.

OtkpbiTue JI. . MeHjae/ieeBbIM MEPUOANMYECKOT0 3aKOHA W CO3JaHUE UM
MEPUOINYECKON  CHCTEMBl XMMHYECKHX  JJIEMEHTOB. ATOMBI Kak (opma
CYIIECTBOBAHUSI XUMHUYECKUX 3JI€MEHTOB. OCHOBHBIE CBEJCHUS O CTPOCHUU aTOMOB.
JlokazarenbCcTBa CIO0KHOCTU cTpoeHus: atoMoB. OnbiTel Pezepdopaa. [lnanerapnas
MOJIEJIb CTPOCHUS aTOMa.

CocraB aTOMHBIX fi/iep: NPOTOHBI, HEUTPOHBI. OTHOCWUTENBHASI aTOMHAs Macca.
B3anMoCBsI3b IOHATUI «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAs Macca.

MukpoMup. OiekTpoHbl. CTpO€HUE S3JIEKTPOHHBIX YPOBHEHW aTOMOB XUMHYECKHX
anemMeHToB 1—20. [ToHsATHE 0 3aBEPIIEHHOM AJIEKTPOHHOM YpPOBHE.

HN3o0Tonbl. PU3NUECKHN CMBICI CUMBOJIMKY IEPUOANYECKON CUCTEMBI. CO BpeMEHHas
(bopMyJIMpPOBKa EPUONUECKOI0 3aK0HA. MI3MeHeHus1 CBONCTB 3JIEMEHTOB B IEPHOaX
U TpyMIax Kak QyHKUIUS CTPOSHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB.

XapaKTepUCTHUKA BJIEMEHTA-METallla U 3JIEMEHTA-HEMETAJUIA 10 HUX TOJIOKCHUIO B
MEPUOJNYECKON CUCTEME XUMHUYECKHX 3J1eMeHTOB JI. Y. Menneneena.

JdemoHcTpanuu

* Paznuunble hopmbl TAOIHI] TEPUOANYECKON CUCTEMBI.

* MonenupoBaHue noctpoeHus nepuoandeckout cucremsl 1. 1. Menaeneesa.

* Monenu aToMOB XMMHYECKUX 3JIEMEHTOB.

* Moaenu aToMOB 2JIEMEHTOB 1—3-T0 TIEPHOIOB.

JIaGopaTopHBIE OMBITHI

* [Tonyuenue aMpoTepHOro rUAPOKCUIA U UCCIEAOBAHUE €r0 CBOMCTB.
Xumnyeckas cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIC PEAKIIUM.

Nonnas xumudeckast cBsizb. MIoHbI, 00pa3oBaHHbIC aTOMaMH METAJJIOB U HEMETAILJIOB.
Cxembl o0O0Opa3oBaHWsS HWOHHOW CBS3UM [UJIsi OWHApHBIX coeauHeHuW. MoHHBIC



KPUCTATNYECKHUE PEMETKU U (PU3NYECKUE CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.
[Tonstue o popMyIbHON eUHUIIEC BEIIECTRA.

KoBajnenTHasi xumMuyeckasi CBsi3b. OJEKTPOHHBIE M CTPYKTYpPHBIE (HOPMYJIBI.
[Tonsitue o BaneHTHocTu. KoBasieHTHass HemossipHass cBsaA3b. CxeMbl 0Opa3zoBaHUs
KOBAJICHTHOM CBSI3W JUIsi OWMHApHBIX COeAMHEHHH. MosekysipHble U aTOMHbIC
KPUCTANIMYECKHUE PEIIETKU U CBOMCTBA BEUIECTB C ATUM THUIIOM PEHIETOK.

DJIeKTPOOTPULATEILHOCTD. Psij1 snekTpooTpuiiatesbHOCTU. KoBasieHTHAs oJisspHast
XUMHUUecKas cBs3b. Junosb. Cxembl 00pa3oBaHusi KOBAJIECHTHOMN MOJISIPHOM CBSI3U JJIsI
OuHapHBIX coeAMHEHUI. MOJEeKyIIpHbIE U aTOMHBIE KPUCTAJUIMUYECKUE PEHIETKA U
CBOKCTBA BEILECTB C 3TUM TUIIOM PEMIETOK.

MeTauim4yeckass XHMH4YeCKasi CBA3b U MCTAJINYECKasl KpUCTAJIIINYCCKAA peméTKa.
CBoiicTBa BCIICCTB C OTUM THUIIOM peHIéTOK. EI[I/IHaSI Impupoaa XUMHYCCKHUX CBSI3CH.

Crenenb okuciaeHusi. CpaBHCHUE CTENEHUW OKHUCJIEHUS M BalleHTHOCTU. [IpaBuia
pacuéra cTereHei OKucaeHus 1mo GopMynamM XUMHYECKUX COCTUHECHUI.

OKHCIIUTENFHO-BOCCTAHOBUTENbHBIE peakiuuu. OnpenesieHue CTEreHeld OKUCIEHUs
JUI 3JIEMEHTOB, 00pa3yIOIIMX BEIIECTBA Pa3HBIX KJIAaccoB. Peakiiuu HOHHOro 0OMeHa
U OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. OKUCIUTENb U BOCCTaHOBUTEID,
OKHCIIeHHe U  BoccTaHoBieHue. (CocTaBlleHHE  ypaBHEHHUH  OKUCIMTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUN METOJOM JJIEKTPOHHOIO OasiaHca.

JdemoHcTpanumn

* Buneodparmentsl u cnaiasl «MloHHAsS XUMHUYECKas CBSI3bY.

» Koyutekiyst BEECTB ¢ HOHHOM XMMHUYECKOM CBSI3BIO.

* Mopaeny NOHHBIX KPUCTAIUIMYECKUX PELIETOK.

* Buneodparmentsl u ciaiasl «KoBajgeHTHasE XUMUYECKAs CBS3bY.

» Koyutekiyst BEMIECTB MOJIEKYJIAPHOTO U aTOMHOT'O CTPOCHHUS.

* Mopaenu MOJEKYJISIPHBIX M @aTOMHBIX KPUCTAIIMYECKUX PELIETOK.

* Buneodparments! u cnaiipl «MeTamnueckass XMMUUYECKasi CBS3bY.
» Koymekuust «MeTamibl U CIIaBED).

* BzaumopeiicTBre IMHKA C cepo, CONSAHOM KuciaoTou, xaopuaom meau(Il).
* ['opeHune Maruus.

* B3aumMoieiicTBHE XJIOPHOM U CEPOBOIOPOTHOMN BOJIBI.

JlaGopaTopHblie ONbITHI



* 13roroBnenne Moaenu, WILTIOCTPUPYIOLIEN CBOMCTBA METAIUINYECKOMN CBA3U

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3VYJIBTATHI

JIMYHOCTHBIE PE3YIIbTATBI OCBOCHUA IIPOTIpaMMbl OCHOBHOTO 06IH€FO O6p8,30BaHI/I$I
JOCTHUI'alOTCA B XOJC O6y‘I€HI/IH XUMHUHN B CIMHCTBC yq€6HOﬁ W BOCHUTATEIbHOMN
ACATCIIBHOCTU B COOTBCTCTBUHU C TPAAUIIUOHHBIMHA pOCCHﬁCKHMH COOMOKYJIbTYPHBIMU
U OYXOBHO-HPABCTBCHHBIMH ILCHHOCTAMH, IPUHATBIMU B 06HI€CTB€ IMpaBHJIaMH H
HOpMaMH IIOBCIACHHUA U CHOCO6CTByIOT ImponeccaM CaMOIIO3HAHHA, CAMOPA3BUTUA U
connajan3anuumn 06yqa}om1/1x051.

JImyHOCTHBIE PE3YJIbTAThI OTPAKAIOT TOTOBHOCTD 06yqafonmxc;1 PYKOBOJACTBOBATLCA
CHUCTEMOM IIO3UTHBHBIX OCHHOCTHBIX OpI/ICHTaHHﬁ H pacClIupCHUC  OIIbITA
JICSITEIbHOCTH Ha €€ OCHOBEC, B TOM YHCJIC B 4aCTHU:

1) naTpuOTUYECKOTO BOCITUTAHUS:

LICHHOCTHOTO OTHOIIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAay4yHOMY HACJIEIHMIO, I[IOHMMaHHs 3HAYCHUs XUMHMUYECKOM HAyKM B IKU3HHU
COBPEMEHHOI0 OO0IIECTBA, CIOCOOHOCTU BIAAETh JIOCTOBEPHOW HMH(pOpManuen o
IIEPEIOBbIX JOCTHKCHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOUW XWMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpaskJJaHCKOT'O0 BOCIIUTAHUS:

MPEJICTABICHHUSI O COLMAIBHBIX HOPMax M MPABUIIAX MEXKIMYHOCTHBIX OTHOILICHHUH B
KOJIJICKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIICCTBEHHO IIOJIC3HOM,
y4eOHO-UCCIIeI0BATEILCKOM, TBOPUECKOM U APYTUX BUAAX ACATEILHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOM COBMECTHOM [IEATCIIPHOCTH TIPH  BBINOJHCHUH  yYEOHBIX,
MMO3HABATENbHBIX 3aJ1a4, BBINOJIHEHUM XUMHUUYECKHUX ODKCIIEPUMEHTOB, CO3JIaHUU
Y4EOHBIX MTPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO U B3aUMOIIOMOIIY B MPOIECCe
ATON y4eOHOU NIEeATeIIbHOCTH, TOTOBHOCTH OIIEHHBATh CBOE IMOBEACHUE M MOCTYIKH
CBOMX TOBAPHILEN C MO3ULINU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS
MOCJEACTBUN MTOCTYIIKOB;

3) LEHHOCTH HAYYHOTO NO3HAHUSA:

MHPOBO33PEHYECKUE TMPEJICTABICHUS O BEIIECTBE W XUMHUYECKOW peaKkiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH U COCTABJISIONINE OCHOBY
JUTSI TIOHUMAHUSI CYITHOCTH HAay4YHOW KapTHHBI MHUpA, MPEJCTaBICHUS 00 OCHOBHBIX



3aKOHOMCPHOCTAX pa3BUTUS IPUPOALI, B3AMMOCBA3AX YCJIOBEKA C HpHpO,Z[HOﬁ CpC,IIOfI,
O POJIM XUMHUM B ITIO3HAHWUHN ITHX SaKOHOMepHOCTefI;

MIO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU [0 XUMHH,
HEeoOXOoauMBbIe IS OOBSICHEHWS  HAOMIOJAaeMBbIX  MPOILECCOB M SIBICHHM,
MMO3HABATEIIbHON, WH(MOPMAIIMOHHOW W YHTATeIIbCKOW KYyJIbTYphl, B TOM YHCIIEC
HAaBBIKOB  CaMOCTOATENBHOM paboThl ¢ y4yeOHBIMU TEKCTaMH, CIPABOYHOU
JUTEPaTypo, JOCTYMHBIMH TEXHUYECKUMHU  CPEICTBaMU  HH(GOPMAIMOHHBIX
TEXHOJIOTHUH;

MHTEpeC K 00yUEHHUIO U TIO3HAHUIO, TF0003HATETbHOCTh, TOTOBHOCTh U CITOCOOHOCTH K
caM000pa30BaHuUI0, MPOSKTHON U HCCIIEIOBATEIBCKOM JAESITEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAINpPaBIEHHOCTH U YPOBHS O0yU€HHUS B IaJIbHEHIIIEM;

4) hopMupoBaHHs KYJIbTYPHI 3I0POBBL:

OCO3HaHUE LIEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3J0pOBBIO,
YCTaHOBKM Ha 3/I0pOBbIi 00pa3 >KU3HH, OCO3HAHHE IOCIEICTBUA U HEMPUITHE
BPEIHBIX  MNpUBbIYEK  (YyNOTpPEOJICHHUs  QJKOroyis, HApKOTHKOB,  KypeHHs),
HEO0OXOMMOCTHU COOJIOICHUS ITPABUII 0€30aCHOCTH TP OOPALLIEHUH C XUMUUECKUMU
BELIECTBaMH B ObITY U peaibHOMN KU3HH;

5) Tpy1OBOTO BOCITUTAHUS:

MHTEpEC K MNPAKTUYECKOMY H3yueHHUIO Npodeccuil W TpyAa pa3iuyHOro poja,
YBaXXECHHUE K TPYAY U PE3ysbTaTaM TPYJIOBOH JEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
MPUMEHEHUS PEIMETHBIX 3HAHUI 110 XMMHUHU, OCO3HAHHBIA BBIOOP MHIUBUYAIbHON
TPAeKTOPUM TNPOAODKEHUS 00pa3oBaHUs € YYETOM JIMYHOCTHBIX MHTEPECOB WU
CHOCOOHOCTH K XHMHH, OOILIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, yCHEIIHON
Mpo(ECCUOHANIBHON JIEATETbHOCTH U Pa3BUTUSA HEOOXOIUMBIX YMEHUM, TOTOBHOCTh
aJlalTUPOBATHCA B MPO(ECCUOHATIBHON CpEnE;

6) KOJOTHYECKOTO BOCTTUTAHMS:

HKOJIOTUYECKHU 11eJ1ecO00pa3Hoe OTHOILIEHUE K MPHUPOAE KAK MCTOUYHHMKY >KU3HHM Ha
3emJie, OCHOBE €€ CYLIECTBOBaHMsI, TOHUMaHUE LIEHHOCTH 37J0POBOrO M O€30MacHOrO
oOpa3za KHM3HHU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LIEHHOCTU COOIIOAEHUS MpaBHil 0€30MacHOro
MOBE/ICHHUS PU paboTe C BELIECTBAMH, a TAKXKE B CUTYaLUIX, YTPOXKAIOIINX 3I0POBBIO
U JKU3HU JTIOJICH;

CIIOCOOHOCTH MIPUMEHSTh 3HAHUS, TIOJIy9aeMble TIPU U3YUCHUU XUMUU, JIJIST PEIICHUS
3a71a4, CBSI3aHHBIX C OKPYKAKOUIEW NPUPOJHOM CPENOM, I MOBBILIEHUS YPOBHS
DKOJIOTUYECKON KYJIbTYphl, OCO3HAHUSA TJOOAIBHOTO XapakTepa JKOJIOTHYECKUX
npoljieM W TyTedl MX PEIICHUS MOCPEICTBOM METOJ0B XHMHUH, KOJIOTHYECKOTO



MBIIIJICHUS, YMEHHsI PYKOBOJICTBOBATHCS UM B IIO3HABATEIbHON, KOMMYHHUKaTUBHOMN U
COLIMAJIbHOM ITPAKTHKE.

METAIIPE/IMETHBIE PE3VJIBTATBI

B cocTtaBe meTanpeIMeTHBIX Pe3yJbTaTOB BBIICISIOT 3HAUUMbIC I (hOPMHUPOBAHUS
MHUPOBO33pEHUST 00IIEHAayYHbIC MTOHATHUS (3aKOH, TEOpHsl, MPUHIIUII, TUIIOTE3a, (aKT,
CUCTEMA, IIPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPBIE UCIIONIB3YIOTCS B €CTECTBEHHO-
HAy4YHBIX Y4€OHBIX MpEAMETax U MO3BOJSIOT Ha OCHOBE 3HAHUW U3 3TUX MPEIMETOB
dbopMHUpoBaTh MPEACTABICHHE O LEJOCTHOM HAyyHOM KapTHUHE MHUpa, U
VHUBEpCaIbHBIC y4YeOHBIC JeHCTBHUS  (ITO3HABATEIbHBIC, KOMMYHUKATHUBHEIC,
PETYJISTUBHBIE), KOTOpble oOecneunBaloT  (OPMHpPOBAHME TOTOBHOCTH K
CaMOCTOSTENIbHOMY IIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOMN e TEINbHOCTH.

ITo3HaBartenbHbIE YHUBEPCATbHBIE YUECOHBIE JEHCTBUS
ba3oBrle Jornueckue aercTBU:

YMEHHS HCIIOJB30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHHUS IPU OCBOCHHM 3HAHWM:
pacKpbIBaTh CMBICII XMMHUYECKHX IMOHATHH (BBIICIATh MX XapaKTEpHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aWMOCBSI3b C JPYTMMH MOHATHSIMU), UCIOJIb30BaTh MOHATUS IS
OOBACHEHHSI OTIEIbHBIX (DAKTOB U SIBIICHUM, BHIOMPATh OCHOBAHUSI U KPUTEPHUH IS
KJIacCU(PUKALUU XMMHMUYECKHUX BEIIECTB U XUMHUYECKHX pEaKIMil, yCTaHAaBJIUBATH
MIPUYUHHO-CJIEJICTBEHHBIE CBSI3H MEXIY OOBEKTaMU U3YUYEHUS, CTPOUTH JIOTHUECKHE
paccyxaeHus (MHIyKTUBHbIE, ACIyKTUBHBIE, 1O aHAJIOTWHU), JEJIaTh BBIBOABI U
3aKJIFOYCHUS;

YMEHHE MPHUMEHATH B MpPOLECCE MO3HAHUS MOHATUSA  (IpeAMETHhIE U
MeTanpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJIETH, HUCIOJIb3yeMble B XUMUH,
MpeoOpa3oBbIBATh IIUPOKO NMPUMEHSIEMbIE B XMUMHUU MOJICJIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HaK (CMMBOJ OJJIEeMEHTa), XUMH4Yeckass ¢opMylia U YypaBHEHHUE
XUMUYECKOM peaKIluu — IPH pelieHnH yueOHO-TT03HABATEIbHBIX 3a/1a4, C YYETOM dTUX
MOJICJIBHBIX ITPEACTABICHUN BBISBIIATh U XapaKTEPU30BaATh CYLLIECTBEHHBIE PU3HAKU
M3y4yaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB W XMMHUYECKUX PEAKIIUi, BBISBIISTH
o0IlIMe 3aKOHOMEPHOCTH, MPUUYUHHO-CICACTBEHHBIC CBSI3M M TPOTUBOPEYHS B
M3y4aeMBbIX MTPOIECCaxX U SIBIICHUSX.

ba3oBrie nccnenoBaTenbCKUE ACHCTBHUS:

YMCHHC UCIIOJb30BATh IOCTABJICHHBIC BOIIPOCKEI B KAYCCTBC MHCTPYMCHTA IIO3HAHM, a
TaKXKXC B Ka4CCTBC OCHOBBI JIA1 (I)OpMI/IpOBaHI/IH T'UIIOTC3EbI 110 IIPOBCPKE IIPABUIIBHOCTH
BBICKA3bIBACMBIX CYH(HGHHﬁ;

NpUOOpETEHHUE OIBITA MO IJIAHUPOBAHUIO, OPraHU3AIMU U TPOBEACHUIO YYEHUUYECKUX
AKCIIEPUMEHTOB, yYMEHHE HaOIoAaTh 3a XOJIOM IPOLECCa, CAMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3yjbTaT, (OopMyaupoBaTh OOOOIIEHUS W BBIBOJBI IIO



pe3yJabTaTaM MPOBEJAEHHOTO OIBITA, UCCIICIOBAHUS, COCTABIISITh OTYET O MPOICTIaHHOM
pabore.

PaboTa ¢ uapopManueii:

yYMEHHE BbIOMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3TUUYHBIX
BUIOB U (OPM MPEICTABICHHS, MOIy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (HAy4HO-
NOMYJISIpHAs TUTEpaTypa XUMUUYECKOTO COJEP>KaHusl, CIIPABOYHbBIE TTOCOOUSI, PECYPCHI
WuTepHera), KpPUTHYECKH OILEHUBATh IPOTHBOPEUYMBYIO U  HEJOCTOBEPHYIO
uH(pOpPMAIIHIO;

YMEHHE TPUMCHSITHh pa3jMYHble METOJBI W 3alpochl TpU TIOHCKE H OTOOpe
uH)OpPMAIMU W COOTBETCTBYIOIIWX JAHHBIX, HEOOXOAMUMBIX ISl BBITTOJTHCHHUS
y4eOHBIX W TO3HABaTEIBHBIX 3a/lad OMPEeIEHHOTO THIA, MPUOOPETEHNE ONbITA B
o0jacTl  WCMONB30BaHUS  WH(MOPMAIMOHHO-KOMMYHHKATHUBHBIX  TEXHOJOTHH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOTO HCIIOJIH30BAHUS PA3IMYHBIX MOWCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMpaTh ONTHUMAIbHYIO (DopMy mpeactaBieHus WHoOpMauu u
WJUTIOCTPUPOBATH pEIaeMbI€ 3a/1a4l HECIIOKHBIMU CXEMaMH, IMarpaMMaMu, IPyTuMu
dbopmamu rpadKi U UX KOMOUHAIUSIMU;

YMEHHE UCIOIb30BaTh U aHAJIM3UPOBATH B MpOIlecce YIEOHON U HCCIeA0BaTEIbCKOM
AESTENIbHOCTH WH(OPMAIIMIO O BIMSHUU MPOMBIIUIEHHOCTH, CEIBCKOTO XO3sIICTBa U
TPAHCIIOPTa HA COCTOSIHUE OKPYKAIOIEH MPUPOIHON CPEIBI.

KoMMyHUKaTHBHBIE YHUBEpCAJIbHbIE YUeOHbIE EHCTBUS:

YMEHUS 3a7aBaTh BOIPOCH (B X0n€ Juanora W (WiaM) IUCKYCCHHM) IO CYIIECTBY
oOcyxnaemMoil  TeMbl, (OpPMYJIHpPOBaTb CBOM  NPEIJIOKEHUS  OTHOCHUTEIBHO
BBIIIOJIHEHHUSI NIPEUIOKEHHON 3a1a4u;

YMEHUS TPEJCTABISATh MOJYyYEHHBIE PE3YNIbTAaThl MO3HABATEIHHOU JESITEIHHOCTH B
YCTHBIX M THCBMEHHBIX TEKCTaX; JENaTh MPE3CHTAIIUI0 PE3YIhTATOB BHITIOJTHCHHUS
XUMHUYECKOTO JKCIepUMEeHTa (JIabopaTOpHOro OmbITa, JabOpaTOpHOM paboThl MO
HCCIICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHUS y4eOHOTO COTPYITHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM MO3HABATEIHLHOM
U HCCIIEIOBATENIbCKON JEATENbHOCTU TMPU PEUICHUM BO3HUKAIOIIMX MPoOJeM Ha
OCHOBE yuéTa OOIIMX HMHTEPECOB U COIJIACOBaHUS MO3UIMI (0OCYXIEeHHS, OOMEH
MHEHUSIMH, «MO3TOBBIE€  IUTYPMbD», KOOpPJIHUHALIMS COBMECTHBIX JEHCTBUH,
ompesereHre KPUTEPUEB 10 OIICHKE KaueCTBa BBHITTOJTHEHHON PabOThI U IpyTHe).

PerynaruBHble yHUBEpCalbHbIe yUeOHbIE ICUCTBUS:

YMEHUE  CaMOCTOSITEIBHO  ONPENENATh LEJIH  JEATEbHOCTH, IUIAHMPOBATh,
OCYUIECTBJISATh, KOHTPOJHUPOBATH M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesTEeNbHOCTh, BbIOMpaTh Hanbosee 3(hPEeKTUBHBIE CIOCOOBI pelIeHUs YYEOHBIX U



NO3HABATEIbHBIX 3a/1a4, CaMOCTOSITEJIbHO COCTaBJISITh WA KOPPEKTUPOBATH
MIPEIOKEHHBIN aITOPUTM JIEHUCTBUM IIPU BBITIOJHEHUU 3aJaHUM C YUYETOM MOTYYEHUS
HOBBIX 3HAHMA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OICHUBATH
COOTBETCTBHE MOJYYEHHOIO pe3yJIbTaTa 3asBICHHON LIETIU, YMEHHUE HCIOJIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, PE/IJIAra€MbIE B YCIOBUU 3a1aHUI.

[MPEJIMETHBIE PE3VYJIBTATBI

B cocraBe mpeameTHBIX pPe3ysbTaTOB IO OCBOCHHIO OOSA3aTENBHOTO COJIEpP>KaHUS,
YCTaHOBJIEHHOT'O JIaHHOM (hesiepaibHON pabouel MporpaMMOH, BBIICIISIOT: OCBOCHHBIE
00y4aroIMMUCS Hay4HbIe 3HAHUS, YMEHHSI ¥ CITIOCOOBI IEHCTBUH, CLICLIM(PHUUECKHUE TS
npeIMEeTHON 00J1acTh «XUMUs», BUABI JEATEIHHOCTH M0 TOJYYSHUIO HOBOTO 3HAHUS,
€ro MHTEPHpEeTalluy, MPeoOpa30oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U
HOBBIX CUTYalIHsX.

K koHIly 00y4yeHus B 8 Kiacce npeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

. pacKphIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX TOHATHI: aToM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CJI0KHOE BEILIECTBO, CMECH (OAHOPOIHAS U
HEOJHOPOJIHAsA), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M MOJEKYyJspHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIApPHAs Macca, MaccoBas [J0JIsI XHMHYECKOIro
AJIEMEHTAa B COEJUHEHHM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTAa, OCHOBAHME, COJIb,
ANEKTPOOTPHUILIATEIBHOCTh,  CTENEHb  OKUCIEHUS,  XUMHUYECKas  peakius,
KJacCupUKalus peakUuui: peakuuu COECOUHEHMs, PEaKklUU pa3joXKEeHUs, peakluu
3aMEIlEeHUs], pEaKIIM 0OMEHA, 9K30- U SHAOTEPMUYECKUE PEAKIIUH, TEMIOBON 3PP eKT
peakitH, siApO aToMa, dJIEKTPOHHBINA CIION aTomMa, aTOMHasi OpOuTalb, paJnyc aToma,
XUMHYECKasl CBsI3b, MOJIIPHAs U HEMOJISIpHAsl KOBAJIEHTHAs CBSI3b, MOHHAS CBSI3b, HOH,
KAaTHOH, aHMOH, PacTBOP, MaccoBas J0Js BellecTBa (IIPOLIEHTHAsI KOHLEHTpalus) B
pacTBope;

® HIUTFIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHATHH U IMPUMCHATD
9THU IIOHATHA IIPXU OIMMCAHUMN BCIICCTB U UX HpeBpameHI/Iﬁ;

. UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUISI COCTaBIEHUs (DOPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

. OINpENENATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHMSIX,
CTETEHb OKHCIICHUS 2JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX, IPUHAIEKHOCTD BEILIECTB
K OIpeAeIEHHOMY KJacCy CO€AMHEHUN 1o ¢opMysaMm, BUJ XHMHUYECKOW CBS3U
(KoBaJIeHTHas! M MIOHHAsI) B HEOPTraHUYECKUX COCAMHEHUSX;

. packpeiBath cmbichn  [lepuommueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTA CBOMCTB XMMHUYECKHUX



DJICMCHTOB OT UX ITIOJIOKCHHA B HepI/IO,Z[H‘{CCKOﬁ CUCTEME, 3aKOHOB COXpaHCHU MaCChL
BCHICCTB, ITIOCTOAHCTBA COCTaBd, ATOMHO--MOJICKYJIAPHOI'O YYCHUS, 3aKOHA ABoraz[po;

. OIKCHIBaTh U XapaKTepu3oBaTh TabauuHyro ¢popmy Ilepuoanueckoit cuctemsl
XUMUYECKUX 3JIEMEHTOB: paszinyaTh MOHATHS «IJ1aBHAas moArpymnma (A-rpymnma)» u
«mobouHas noxarpymmna (b-rpynma)», Manele W OoJiblIM€ MEPUOABI, COOTHOCHUTH
0003Ha4YeHHUs, KOTOpble UMEIOTCs B Ta0mie «llepuonnyeckas cucreMa XUMHUYECKUX
anemeHToB /. 1. MenaeneeBa» ¢ 4MCIOBBIMA XapaKTEPUCTUKAMU CTPOCHHUSI AaTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsj sjapa, oOllee 4YHCIO 3JIEKTPOHOB U
pacnpeesIeHue X 10 IEKTPOHHBIM CII0SIM);

. KJIACCU(PUITMPOBATh XHMHYECKHAE JJIEMEHTHI, HEOPTraHWYEeCKHE BEIIEeCTBa,
XUMUYECKUE PEaKInu (10 YUCIY U COCTAaBY YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TIO
TerioBoMy b Pekry);

. XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHUMHYECKUE CBOWMCTBAa BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJITBEPIK/IAsl OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHU N
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHiA;

. MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH MPOTEKAaHUS XUMHUUYECKUX TMPEBpalllCHUNH B pa3IUYHBIX
YCIOBUSIX;

. BBIYUCIIAATh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 10 POpMyJie COETUHEHUS, MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEaKIUN;

. MIPUMECHSTh OCHOBHBIC OIEpPAIllid MBICTUTEILHON JEATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IleHHE, CUCTEeMaTU3allMI0, KiIacCU(UKAIUIO, BBISBICHHUE
MIPUYHHHO--CJICICTBEHHBIX CBS3CH — JIJI1 M3YYCHHsI CBOWCTB BEIIECTB U XMMHYECKUX
peakIuii, €CTeCTBEHHO-HAy4YHbIC METOJbI ITO3HAHWS — HaOIIoJCHUE, H3MEpEHHe,
MOJICTUPOBAHUE, SKCIICPUMEHT (pPeaTbHBIN M MBICIICHHBIN ),

. CJIeIOBaTh MpPaBWJIAM IOJIb30BAHUS XMMHYECKOW TMOCY/I0N U J1abopaTopHbIM
o0opyZ0OBaHUEM, a TaKXe MpaBujiaM OOpalleHUsl C BEIIECTBAMU B COOTBETCTBUM C
WHCTPYKITUSIMU TIO BBITIOJTHEHHIO JIJAOOPATOPHBIX XUMHUECKUX OTBITOB TIO MOJTYYEHHUIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOJOPOJa UM KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OIPEICIIEHHON MaCCOBOM J10JIEW PACTBOPEHHOTO BEILIECTBA, INIAHUPOBATH
Y MPOBOJUTh XUMUYECKUE SKCIIEPUMEHTHI IO PACTIO3HABAHUIO PACTBOPOB LIEIOUYEH U
KHCJIOT C TIOMOIIIBI0 MHIUKATOPOB (JTaKMyC, heHONPTaNTCHH, METUIIOPAHK U APYTHE



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC

KoaudecTBO 9acoB

Ne
n/
n

HaumenoBaHue pa3jieioB U
Bcero
TeM NPOrpaMMbl

Pa3znea 1. [lepBoHavaibHbIE
XMMHYeCKHe MOHATHS

XuMus — BaKkHAasd 00J1aCTh
11 €CTeCTBO3ZHAHUSA H
' NPAKTHYECKOM JesATeJbHOCTH

Y€JI0BCKA

KoHTpoJibHbIC IIpakTH4eckue
padoThI padoThI

IIpenmer xumuu. Ponb xumun
B JKU3HHU 4eoBeKka. Tena u
BelleCcTBa

ITonsarue o METOAaX IIO3HaAHUA
B xumuu. CraproBas
AHATHOCTHKA.

[TpakTuyeckas padora Ne 1
«IIpaBuna paboThI B
n1abopaTtopuu U NPUEMBI
oOpaiiieHus ¢ 1abopaTOpHBIM
000pyI0BaHUEM

1.1. YucThie BEeCTBAa U CMECH.
4 Cnioco0sI pasfeneHust cmecei

JuiekTpoHHbIE (UG POBbIE)
o0pa3oBaTejibHbIE PeCypChI

bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
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[Ipaktnueckas padota Ne 2

1L «Paznenenue cmeceil (Ha IpuMepe 1

S OYHCTKH TIOBAPECHHOM COJIN))»

12 BemecrBa u xXuMHn4yeckKue 15
peakuuu

1.2. Atombl u Mosekybl. [Ipocteie 1

1 U CJI0’KHBIC BEII[ECTBA.

1.2.

) ATOMHO-MOJICKYJISIPHOE YICHUE 1

12 XuUMHUYECKUe dIEMEHTHI. 3HAKH

3' ' (CMMBOJIBI) XUMHYECKHX 1
2JIEMEHTOB
3aKO0H ITOCTOSHCTBA COCTaBa

1.2. BELIECTB. XUMUYECKAs 1

4 dbopmyna. BaneHTHOCTh aTOMOB
XHMHYECKHUX JIEMEHTOB

1.2. BaneHTHOCTE aTOMOB 1

5 XAMHYECKHUX DJIEMEHTOB

12 OTHOCHTEIbHAS aTOMHAs

6. ' macca. OTHOCHTENbHAs 1
MOJICKYJISIpHAsI Macca

1.2. MaccoBas 10719 XMMHYECKOTO 1

7 3JIEMEHTa B COCAUHECHHH

1.2. KommuecTtBo BemecTtsa. MoJIb. 1

8 MounsipHas macca

1.2. dusznueckne U XUMAYECKUE 1

9 SIBIICHUS. XUMHUYECKAsT PCaKITUs

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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12 [Ipu3Haku u yciaoBust bubmmoreka [IOK
o IPOTEKAHUS XUMHYECKUX 1 https://m.edsoo.ru/7f41837c
10 peakui
12, 3aKOH COXpaHEHMsI MaCChl
11 BeliecTB. XUMHUUECKUE 1
ypaBHEHUS
Borunciienus: KoJm4uecTsa,
1.2. MacChl BEIIECTBA 10 1
12 YPaBHCHUSM XUMHYECKHUX
peaKuuit
Knaccudukanus XuMuaeckux
1.2. peakiuii (CoequHEHU, 1
13 pa3NoKeHUs, 3aMEIICHHUS,
obmMmeHa)
12, M. B. JIoMOHOCOB — y4€HBbIIi-
14 sHuukoneauct. O6o0IeHNE 1 1
cHUCTEeMaTH3aIus 3HAaHUI
12 KonTpoubnasi padora Nel no
15 TeMe «BemmecTrBa n 1
XHMHYeCKHe PeaKIum)
HToro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB
21 Bo3ayx. Kucaopon. 6
IMonsiTHe 00 OKCHAAX
but6mmoreka [IOK
Bosgyx — cmece https://m.eds00.ru/7f41837c
211 ra3zoB. CocTaB Bo3ayxa. 1
Kucnopon — snemenT
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U TIPOCTOE BEIIECTBO.
O3o0H

212

dusnveckue u
XMMHYECKHUE CBOMCTBA
KHCJIopoJia (peakuu
OKHUCJICHUSI, TOPEHUE).
[Tonstre 06 okcugax

2.1.3

Crioco0bl nostyueHus
KHCIIOpOJia B
nabopaTtopuu U
IIPOMBIIIJIEHHOCTH.
[Ipumenenne
KHCII0poAa

2.14.

2.15

2.1.6

TemnoBoit a3 ekt
XMMHYECKON PEaKInu,
IIOHSTHE O
TEPMOXUMHUYECKOM
YpaBHEHUH, IK30- U
SHIOTEPMUUYECKHUX
peakuusx

Tornnuso (HedTs,
yrojib U METaH).
3arps3HeHne Bo3/1yxa,
CIOCOOBI €70
MPEJOTBPALLICHHS
[IpakTnueckas pabora
Ne 3 o teme
«Ilonyuenue u

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c
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coOupaHue KUCIOPO/a,
U3Y4YCHUE €r0 CBOMCTBY

2.2

221

2.2.2

2.2.3

Boxopon. Ilousitue o
KHCJI0TAX U COJIAX

Bonopoa — snemeHt u
MPOCTOE BEIIECTBO,
HaXO0XKIEeHUE B
MIPUPO/IE.

duznyeckue u
XAMUYECKHE CBOMCTBA
BOJIOpO/IA.
[Ipumenenue Bogopoaa
Crioco0sI mostyueHus
BOJIOpO/a B
nabopaTopun

2.24.

[IpakTnueckas padbora
Ne 4 o teme
«Ilonyuenue u
coOupaHue BO0po/a,
HU3YyYEHHUE ETO CBOMCTB)

2.2.5

TlonsaTue o KuCIOTAX U
COJIIX

2.2.6

2.2.7

MossipHbli 00bEM
ra3oB. 3aK0H ABOTaJIpo

Brrunciienus o0bEma,
KOJIMYECTBA BEIIIECTBA
rasa mo ero
HU3BECTHOMY

bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c
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KOJINYECTBY BEUIECTBA
Ui 00bEMY

2.2.8

Brruncienus o08M0B
ra30B 10 ypaBHEHUIO
peaKkiy Ha OCHOBE
3aK0HAa 00BLEMHBIX
OTHOIIICHUH T'a30B

2.3

231

2.3.2.

Bonaa. PacTBopbl.
ITousitue 00
OCHOBAHHUAX
duznyeckue u
XHMHYECKHE CBOHCTBA
BOJbI

CocTaB OCHOBaHHUH.
ITonsatue 06
WHJMKaTOpax

2.3.3

234

Boga kax
pacTBOPHUTEIIb.
Hacriennsie u
HEHAaCBIIICHHEIC
pactBopbl. MaccoBas
JIOJISI BEIISCTBA B
pactBope

[TpakTuueckas pabota
Ne 5 mo Teme
«IIpuroroBienue
pacTBOPOB C
ONpeeIEHHON
MAacCOBOM J0JIei




pacTBOPEHHOTO
BELIECTBA»

2.3.5

KourpoabsHnas padora
Ne2 o Teme
«Kucqaopoa. Boxopoa.
Boga»

2.4

24.1

24.2

24.3

OcHOBHBIE KJIaCChI
HEOPraHUYeCcKHX
coeIMHEeHH

OKcHIBI: COCTaB,
Kiaccudukanms,
HOMEHKJIaTypa

[Tonyuenue u
XMUMUYECKHE CBOUCTBA
KHUCJIOTHBIX, OCHOBHBIX
1 aM(OTEepHBIX
OKCH/JIOB

OcHOBaHUA: COCTaB,
KiaccuuKanus,
HOMEHKJIaTypa

11

244

[Tonyuenue u
XUMHUYECKUE CBOUCTBA
OCHOBaHUM

245

Kucaotsl: cocras,
KJ1accupuKanus,
HOMEHKJIaTypa

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c

2.4.6

[Tonyuenue u
XUMHUYECKHE CBOICTBA
KHCIIOT

24.7

Conu (cpennue):
HOMEHKJIATYpa,
CTIOCOOBI OTYYEHUS,
XMMHYECKHE CBOMCTBA

2.4.8

[IpakTnueckas padbora
Ne 6. Pemenne
IKCIIEPUMEHTAITLHBIX
3aJ1a4 I10 TEME
«OCHOBHBIE KJIACCBI
HEOPTraHUYECKHUX
COCTUHEHUN)»

24.9

I'eneTnyeckas CBsI3b
MEXKy KJIaccaMmu
HEOPraHUYECKUX
COE€TMHEHUI

2.4.10

O06001IeHne 1
CUCTEMAaTHU3aIUs
3HAHUH

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

24.11

KonTpouabnas padora
Ne3 mo Teme
"OcHOBHBIE KJIACCHI
HEOPTraHUYEeCKUX
coequHeHui"

Hroro no pasneny

30



https://m.edsoo.ru/7f41837c

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xummuiyeckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuveckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Iepuoguyeckui
3aKOH U
[Mepuoauveckas
31 cucreMa 6
XHMHYECKHX
semenToB /1. K.
Mennaeieena.

Ctpoenue atoma

IIepBble mONBITKH
KJIacCU(PUKALHH
XUMHUYECKHAX

3.1.1 3JIEMEHTOB. 1
bubmuorexa [JOK

I1
OHSTHE O https://m.edsoo.ru/7f41837¢c

IPYIIIax CXOIHBIX
JJIEMEHTOB

[Tepuoanueckuit
3aKOH U
[Iepuonnueckas
cucrema

312 XUMHUYECKUX 1
anemenToB J[. U.
Menneneena.
[Tepuonpl,
TPYIIIBL,

MOJITPYIIIBI



https://m.edsoo.ru/7f41837c

CrpoeHue aTOMOB.
3.1.3 CocTtaB aTOMHBIX 1
saep. M3oTonbl

Crpoenue
3IEKTPOHHBIX bubmuorexa [JOK
000JI0YEeK aTOMOB https://m.edsoo.ru/7f41837c

3.14 9JIEMEHTOB 1
[Tepuonuueckoit
cuctemsl [. H.
Menneneesa

XapakTepucTruka
XHMHYECKOT'0
9JIEMEHTA 110 €ro
3.15 MOJIOKEHHIO B 1
[Tepuonuueckoit
cucteme /1. W.
Menneneena
3HaueHHue

Ileprognueckoro bubnuoreka [JOK
3aKOHa s https://m.edsoo.ru/7f41837c

316 pa3BUTHUS HAYKU U
o npaktuku. J[. U.
Menpenee —
Y4€HBIN, IEaror

U Irpax1aHuH

Xumuuyeckas
3.2 CBA3b. 12
OKHCIUTEIBLHO-



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BOCCTAHOBHTEJIb
Hble peaKkluu

DnexTpooTpuLaTe
JHBHOCTH aTOMOB
3.2.1 1

XUMHNYCCKUX
9JICMCHTOB

392 HMounas 1

XUMHNYECKas CBA3b

KoBanenTnas
3.2.3 MOJIsIpHAS 1
XUMHUYECKAS CBI3b

KoBanenTtHas
3.2.4 HETIOJISIpHAS 1
XUMHYECKas CBA3b

Creneunp

3.25 1
OKHUCJIEHUSA
OKHUCIIUTENBHO-

3.2.6 BOCCTAaHOBUTEIHH 1

bl€ peaKuu

O6o6menune u Bbu6nnoreka LIOK

3.2.7 CHCTeMaTH3aLus 1 https://m.edso0.ru/7f41837c
3HaHUH

IIpomeskyTouHas
arrecTanms.
3.2.8  Hrorosas 1
KOHTPOJILHASA
paGora



https://m.edsoo.ru/7f41837c

Amnanu3 UToroBoi
3.2.9 KOHTPOJILHOM 1 1
paboThI
CocrapneHue
ypaBHEHUU
3.2.10 peaKIuii METOIOM 1
3JEKTPOHHOTO
OaJiaHca. bubnuorexa [IOK
BuIunciie s mo https://m.eds00.ru/7f41837¢c

3.211  ypaBHEHHUIO 1
peakuuy.

O60011eHne 3HAHUH
3.2.12 3a Kypc XHMHH 8 1

Kjacca.

Hroro no pazneny 18

OBILIEE KOJIMYECTBO
YACOB 10 68 4 6
I[TPOT'PAMME



https://m.edsoo.ru/7f41837c

KAJIEHJAAPHO -TEMATHYECKOE INIAHUPOBAHHUE 8 KJIACC

No KoaunuyecTBO 4acoB
Kounrtpous
n/ Tema ypoka B P IpakTHyec
cero HbIE
I KHe padoThl Jata
padoTshI

IIpenmer xumuu. Posb xumuu B

! JKU3HM 4eoBeka. Tena u Bemecrna 1
[TonsiTre 0 MeTOIaX MO3HAHUS B
2 xumun. CTapToBbIH 1
KOHTPOJIbHBII TeCT.
[TpakTuueckast padorta Ne 1
3 «IIpaBuna paboThl B 1abopaTopuun 1 1

U IpUEMBI 0OpaIeHus ¢
71a00paTOPHBIM 000PYIOBAaHUEM

YucThle BENECTBAa U CMECH.
Crnioco0Osl pa3zaesnieHus: cMecei

[IpakTuueckas pabora Ne 2
) «Pa3znenenue cmeceli (Ha nmpumepe 1 1
OUYMCTKH MTOBApEHHOM COJIN)»

Atomsl 1 Monekybl. [Ipocteie n
CJIO’KHBIE BEILIECTBA.

7 ATOMHO-MOJIEKYJIIPHOE YUEHUE. 1

XUMHUYECKHUE AIIEMEHTHI. 3HAKU
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB

3aKOH TOCTOSIHCTBA COCTaBA BELIECTB.
9 Xumudeckast popmyiia. BaieHTHOCTH 1

aTOMOB XUMHWUYECCKHX DJICMCHTOB




10

BaneHTHOCTh aTOMOB XUMHYECKHX
3JICMCHTOB

11

12

13

OTtHocuTeIbHAsE ATOMHAs Macca.
OTtHocHTEIbHASI MOJIEKYJISIPHAS
macca

MaccoBas 10J11 XUMHYECKOTrO
3JIEMEHTA B COCIMHEHUH
KomnnuectBo BemecrBa. Mob.
MounsipHas macca

14

15

16

duznyueckre 1 XUMUYECKHE
sIBIeHUS. XUMHYecKas peakuuAg

[Tpu3HaKku U YCIIOBHSI TPOTEKAHMSI
XUMHYECKHX PEaKIUii

3aK0oH COXpaHEHUsI MaCChl
BEIIECTB. XUMHUYECKUE YPABHECHUS

17

18

19

20

Brluncnenus Koau4yecTBa, MacChl
BEIL[ECTBA 10 YPABHEHUAM
XUMUYECKHUX PEaKLnui

Knaccugukarus Xxumuueckux
peakuuii (CoequHEeHHUs,
pa3ioXKeHus, 3aMeLIeHNs, OOMEHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoNeucT. O6o0IIeHNe U
cucTeMaTH3alys 3HaHUH

KonTtpoubnas padora Nel no

TeMe «BemecTBa u xXumMnueckue
peakuum»




21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucimopon — aneMeHT u
npocroe BeniectBo. O30H

22

duznyeckre 1 XUMUUECKHE
CBOMCTBA KHCJIOpOJia (peakuu
okucieHus, ropeaue). [lonstue 06
OKcHAax

23

24

25

26

27

Crioco0bI mosTydeH s KHCI0poa B
1a00paTOPUU U TPOMBIIUICHHOCTH.
[IpumeHeHue kucnopoa.

TennoBoii 3 PeKT XMMUIECKOI
pEaKIMH, TIOHSITHE O
TEPMOXUMHUYECKOM yYpaBHEHUH,
9K30- ¥ SHIOTEPMHUCCKUAX
peaKIusIx

TornnuBo (HedTh, yroib U METaH).
3arpsi3HEHUE BO3]lyXa, COCOOBI
€r0 TPeOTBPAIICHHUS
[TpakTuueckast pabota Ne 3 mo
teme «llonydenue u cobupanue
KHUCITIOPO/1a, U3yUYEHUE €T0
CBOWCTB»

Bonopon — anemeHT u ripoctoe
BelecTBo. Haxoxaenue B
npupoie.

28

d)mnqecmle U XUMHUYCCKUC
cBoiicTBa Bojiopoaa. [Ilpumenenne
BOJZIOpOJA




29

Crioco0bI otyueHust BOAOPOia B
1a00paTOpHUH.

30

31

[Ipaktuueckas padora Ne 4 o
teme «llomydenue u cobupanue
BOJIOPO/ia, H3YUCHUE €r0 CBOMCTBY

ITousTHe 0 KUCIIOTaX U COJISIX

32

MonsipHblii 00bEM Ta30B. 3aKOH
ABoranpo

33

34

35

Brrunciaenus 00n€Ma, KoJIHM4YecTBa
BEIIIECTBA ra3a 10 ero U3BECTHOMY
KOJIMYECTBY BEILLECTBA WK 00BEMY

Brruncienus o0bEMOB ra3os 110
YPaBHEHUIO PEAKIIMU Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIIEHHH
ra3oB

dusnyeckue U1 XUMUYECKHE
CBOMCTBA BOJIbI

36

Cocras ocuoBanuii. [Tloasarue 00
WHJAKAaTOpax

37

Bopna xak pacTBOpHUTEND.
HaCI)IHIGHHI)IG 1 HCHACBIIIICHHBIC
pactBopbl. MaccoBas 10Jist
BEII[ECTBA B PaCTBOPE

38

[IpakTuueckas padora Ne 5 o
teme «l[Ipurorosnenue pacTBOpoB
C onpeAes€HHON MacCOBOM J0JIen
PpacTBOPEHHOTO BEWIECTBA»




39

KonTposbHnas padora Ne2 no
Teme «Kucsaopoa. Bogoposa.
Bona»

40

41

42

Oxcuppl: cocTas, KiaccupuKaims,
HOMEHKJIaTypa

[ToyueHne 1 XMUMUYECKHUE
CBOMCTBA KUCJIOTHBIX, OCHOBHBIX H
aM(pOTEPHBIX OKCHJIOB

OcHoBaHU4: COCTaB,
KJ'IaCCI/I(bI/IKaI_[I/IH, HOMCHKIJIaTypa

43

HonyquHe U XUMHYCCKUC
CBOMCTBA OCHOBAHUIA

44

45

Kucnotsr: cocras, kinaccuduxamus,
HOMEHKJIAaTypa

HonyquI/Ie U XUMHNYCCKHUC
CBOMCTBA KHCJIOT

46

Conu (cpeanue): HOMEHKIATypa,
CIIOCOOBI IMOJIYYCHU A, XUMHUYCCKUC
CBOICTBA

47

[IpakTuueckas padbora Ne 6.
Pemenne OKCIICPUMCHTAJIbHBIX
3ama4 1o Teme «OCHOBHBIE KIIaCChI
HEOPTaHUYCCKUX COGHHHCHHﬁ)}

48

49

I'enernueckas CBA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COEeTUHEHNN

O00011eHUE U CUCTEMATU3 AL
3HAHUH




50

KonTposbnas padora Ne3 no
TeMe "OCHOBHBIE KJIACCHI
HEOPraHU4YecKuXx coeuHeHui"

51

[TepBbIe MOMBITKY KIIACCUPUKAITUU
XUMHAYECKHUX 31eMEHTOB. IlonsTue
O IpyIIIax CXOAHBIX AJIEMEHTOB

52

[lepuoauueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX 351ieMeHToB 1. 1.
MenneneeBa. [lepuoosi, epynnul,
nooepynnul

53

54

55

56

Crpoenue atomoB. CoctaB
aTOMHBIX si1ep. M30Tombl

CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
aTOMOB DJIEMEHTOB
Ilepnonnueckon cucremMs! 1. H.
Menneneena

XapakTepUCTUKAa XMMUYECKOTO
3JIEMEHTA IO €r0 MOJIOKEHHUIO B
Ilepunonnueckoii cucreme /1. U.
Menneneena

3nauenue [lepuonnyeckoro 3aKkoHa
JUISl pa3BUTHS HAYKH U NTPAKTUKH.
. . MenneneeB — y4E€HBIN,
NeAaror ¥ rpakJaHuH

57

DNEKTPOOTPULIATEILHOCTh AaTOMOB
XUMHUYECKHUX AJIEMEHTOB

58

HMonnas xumuueckas cBSI3b




59 KoBanentnas nonspHas
XHUMHYECKasl CBS3b

60 KoBanentnas HenomnsipHas
XUMUYECKas CBS3b

61 CreneHb OKUCIICHUS

62 OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN

63 O0600I11IeHNE U CUCTEMATU3AIUS
3HAHUM

64 IIpome:kyTOouHas aTTeCTALUS.
HTorosasi KOHTpoOIbHAsI padoTa

65 AHanu3 UTOTOBO KOHTPOJIHHOU
paboThI

66 CocraBiieHre ypaBHEHUHN peakuui
METOJIOM IJICKTPOHHOTO OajaHca.

67 Brruucnenust no ypaBHeHUIO
peaKIuu.

68 O0o00mIeHne 3HaHWI 32 KypC XHMUU 8
KJ1acca.

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME




I'paux xkoHTpOJIA 110 Kypey «XuMusi 8 Kiace».
YMK O.C. I'nopueasina, U.I.OcTtpoymoBa, C.A.Ciagkosa.

XUMHUYCCKHUC PCAKIINH

Ne Tema Jdata npoBeaeHust
n/n

1 CrapToBbIii KOHTPOJIBHBIN TECT.

2 Kontpoinbnas padora Nel no teme «BemiectBa u

3 KontposnbHas padora Ne2 no teme «Kucnopog.
Bonopoxn. Bona»

4 KonTtponrHas pabota Ne3 no teme "OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COCTUHEHUM"

5 HroroBast koHTposIbHAS paboTa




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensa O.C., Aknmoneproe obmectBo «M3marensctBo «IIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. O.C.T'abpuemnsn, I'.I' JIpicoBa «Xumus Meronndeckoe mocodbue — 6a30BbIii ypoBeHb» - M.: [Ipoda 2022
rOJI.

2. O.C.I'abpuemnsn, U.I".OctpoymoB, «O011as XuMus B TeCTax, 3ajavax, ynpaxHeHUsIX. 8 Ki1accy —
M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 8 kinacc: KoHTposbHBIC ¥ TPOBEPOYHBIC paOOTHI
K yueOHuKy». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, ['.I".JIpicoBa, A.I'.BBenenckas «Xumus 8 kiacc: HacronpHas kaura asis yuurens». Yactsb
1-—M.: Ipoda, 2019 rog.

5. 0.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 8 knacc: HactonbHas kaura s yautens». Yacte
2 —M.: ipoda, 2022 rox.

6. O.C.I'abpuens, I1.B.Pemeros, N.I'.OctpoymoBa «3amaun 1Mo XMMUU M CIIOCOOBI UX pEHICHUs» - M.:
«dpodan, 2021ros.

7. B.I'. lenncoBa «Xumus 8 kiacc noypounble miaansl o yueOHuky O.C.I'abpuensna, I'.I'.JIbicoBoii» -
Bonrorpan» Yuurens 2018rox.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JInako «Tecthl mo xumuu 8 kiiace», - M.: Dk3ameHn, 2019r.

9. O.C.T'abpuensn, U.I'.octpoymoB «XUMUYECKUI SKCTIEPUMEHT B IIKoJe8 Kinacey; - M.: JIpoda. — 2019 roa
IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU HHTEPHET

http://www.chemnet.ru ['azeta «Xumus» u cailt 11t yuurens «f uay Ha ypok XUMHK»
http://him.1september.ru Enunas komnekuus L{OP: [Ipenmernas komnekuus «XuMus»

http://school-collection.edu.ru/collection/chemistry ~ EcTecTBeHHO-HAay4YHBIE  JKCIIEPUMEHTBL:  XHMHUSL.
Konnexnust Poccuiickoro o0rieo0pa3oBaTeasHOTo mopraia

http://experiment.edu.ru AJIXMMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuaia mKoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranndeckas XuMusi: SIEKTPOHHBIN YICOHHUK I CPEAHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBINA YIEOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTSIDK: XUMHUS

http://www.chemistry.ru  JluctaHiimoHHass  OJMUMIIMANAa TI0O  XUMHUHU:  TEICKOMMYHHKAIIMOHHBIN
00pa30BaTeNbHBIN MPOEKT



MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUHACKOM ®EJEPAIIIN
MunucrepcrBo o0pazoBanusi CTaBponojabLCKOro Kpasi
Komuret o0pa3oBanus axmuaucTpanuu ropoaa CraBpomnoJist

MBOY rumuazuu Ne 30 r. CraBponoJist

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

PykoBonurens MO 3aMecTUTENb IUPEKTOpA 10 Hupexkrop MBOY rumnazuu

YBP Ne 30 r. CraBpomnons

Kpacuosiposa JI.H. I'puBennas E.B. [nmkuna JLA.

Ipukas Nel ot «28» aBrycra [Tpukaz Ne ot «1» ceHTs10ps [Tpukaz Ne ot «1» ceHTs0ps

2024 r. 2024 r. 2024 1.
PABOYAS ITPOI'PAMMA

(ID 4656418)

yueOHoro npeamMera « XMMHUs.)

JUIs1 oOygarommxcst 9 Kiraccon

r. CraBponoas 2024-2025y4.ron



IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON IPOrpaMMbl OCHOBHOTO 00I1IEro 00pa3oBaHusl, PEACTABICHHbBIX
B ®I'OC 000, a Taxxe Ha 0OcHOBE (henepaabHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHUS» B
oOpazoBaTeabHbIX opraHusanusax Poccuiickoit deneparum.

[Iporpamma 1Mo XxuMuu Aa€T MOPECTABICHUE O MENsAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pa3ienaM M TeMaM IpPOrpaMMbl MO XUMHUH, ONPEAENSICT KOJUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpPEAeNSIEeT BO3MOXKHOCTH TMpeaMeTra s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl HA YPOBHE OCHOBHOT'O OOIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIILHOW JEATEIBHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IHMHCTBE MHUpPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  peajiu3alldd  BO3MOXHOCTEH IS CaMOpa3BUTHUS U
dbopmMupoBaHUsI KyJIbTYphI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIPHOW  Y4EOHOUM  JIESITEIIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEILCKUX YMEHHH, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH O0YJarOIITUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHYECKOE
o0Opa3oBaHHEe 00yUYarOITUXCSI.

JlanHple HampaBieHUs B OOyYEHUM XHMMHUU OOECHEUYMBAIOTCS CIEHHPHKOM
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MMEPBOHAYAIBHBIX IMOHATUH XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSITHI
OpraHUYECKON XHUMUHU.

CrtpykTypa coiepkaHus MpPOrpaMMbl MO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOro nojaxoaa K e€ m3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHUX INPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHU O CTPOCHUM aTOMa U XUMUYECKOH CBSA3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKOH JAMCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (PYHKIIMN OOBSICHEHUSI M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MTPAKTUYECKOIO PUMEHEHHSI U TIOJyYEHHS N3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKON COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpA B JIOTHKE
€€ CHCTEMHOM MPUPO/IbI, HIEHHOCTHOIO OTHOLIECHHSI K HAYYHOMY 3HAaHUIO U METOZaM
NO3HaHUsA B Hayke. M3yueHue XuMUU MPOUCXOIUT C NMPHUBJICUYEHHEM 3HAHUU W3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIacchD U «Pu3nKa. 7 Kiacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpBI. 3aa4a
y4eOHOro MpeaAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMUUYECKUX 3HAHUN —
BaOKHEUIIUX (PAKTOB, MOHITHM, 3aKOHOB M TEOPETHUUECKUX MOJTOKEHUMN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, si3blka HayKd, B MPUOOILIEHUU K
Hay4YHbIM METOJAaM MO3HAHUS IPU U3YYEHHH BEIIECTB U XMMHYECKUX PEaKIMii, B



(GbopMHpPOBAHUYU U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU MPABUII
0e30macHOro 0OpallleHUs C BEIIECTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipu M3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HaYeHHUE MPUOOPENTU TaAKUE LIETH, KaK:

— (dopmMupoBaHHE WHTECILICKTYaIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbBHOMY NPUHATHIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYeCKOoe MpUOOIIEHUE
o0y4arommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUCHHUE IS
Pa3TUYHBIX BUIOB JICITCIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NeSITeTbHOCTH;

— ¢opmupoBaHHEe y OOyYaOMMXCA TYMAHUCTHYECKUX OTHOIICHUMH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH IKOJIOTHYECKHU
1[€JIeCO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IEJAX
COXpaHEHUS CBOETO 3/I0POBbs 1 OKPY>KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIS M HAMPaBICHHOCTH JaTbHEHIIIETO
oOy4eHus.

OO111ee Ynciio YacoB, OTBEIEHHBIX I H3YYCHHSI XUMUHU HAa YPOBHE OCHOBHOTO
oOmero odpasoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJenr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIGTIIO).



COJEPKXAHUE OBYUYEHUA

9 KVIACC
BemecTBo M XUMHYECKasi peaKIHs

[lepnognueckuil 3akoH. Ilepuonnueckas cucrema XxumMudeckux nnemeHToB Jl. M.
MenpneneeBa. CrpoeHne aToMoOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB
XUMHAYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOIOB, KAJINSL, KA U UX COCTUHEHUN
B COOTBETCTBUM C IIOJIO)KCHMEM »3JeMeHTOB B llepuoauueckoil cucreme u
CTPOCHHUEM UX aTOMOB.

CtpoeHue BenecTBa: BUJAbl XUMUUECKOU CBA3U. THUIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAILNIMYECKOW PEETKM W BHUIA
XUMHUYECKOM CBSI3HU.

Knaccudukanuss M HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanuss XMMHUUYECKUX peaKkUUid MO Pa3INyYHbIM MpU3HAaKaM (IO YUCILY U
COCTaBY YYacCTBYIOIIMX B pPEaKUWHU BELIECTB, N0 TEIJIOBOMY 3(P(deKTy, IO
WU3MEHEHUIO CTENEHEH OKHMCIEHUS XMMHYECKUX 3JIEMEHTOB, M0 OOpATUMOCTH, I10
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsitTue 0 CKOpOCTHM XuUMHUYECKOW peaknuu. [loHsTe 00 0OpaTUMBIX U
HEOOpATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsarne o karanmse. [IoHsTHe 0 XUMHUeCKOM paBHOBeCUU. DAKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW pPEaKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTEILHO-BOCCTAHOBUTEIIHHBIC peakIuu, AIIEKTPOHHBII OanmaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHON  pEaKITUH. CocraBiiecHME  ypaBHEHHUH
OKHUCJTUTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEaKIUid C  HWCIOJB30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus 3NEKTPOIUTUUECKOW MUCCOLUUALMU. IDIEKTPOJUTHI W HEIJICKTPOJIUTHI.
KaTroHpl, aHMOHBI. MeXaHu3M JIUCCOLMAIUM BEIIECTB C Pa3IMYHBIMU BHUIAMU
xuMuueckoit cBsa3u. Crenenp aucconyanuu. CUIIbHBIC U CIIA0bIe DJICKTPOJIUTHI.

Peakiuu monHOrO OOMEHa. YCIOBUS TPOTEKAHUS PEAKIMid HWOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHMS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHUM U COJICH B CBETE MPEACTABICHUMN 00 2JIEKTPOJIUTUUECKOMN TUCCOIMAIUY.
KauectBeHHbIe peakiiu Ha HOHBL. [[OHSATHE O TUIPOIU3E COJICH.

XUMHYECKHUI IKCIIEPUMEHT:



O3HAKOMJICHUE C MOJICTISIMU KPUCTAJUTMUECKUX PEMIETOK HEOPTAaHUUECKIX BEIESCTB
— METAJIJIOB U HEMETAJIOB (TpaduTa U aaMasa), CJI0KHBIX BEIIECTB (XJI0puaa
HATpPH), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIIUHA OT
BO3JICHCTBHS pa3IUIHBIX (DAKTOPOB, UCCIIEIOBAHUE YIICKTPOIPOBOHOCTH
pPacTBOPOB BEILIECTB, MPOIleCcca JUCCOLUAIIUN KUCIIOT, IEI0Yei U coeit
(BO3MOKHO HCITOJIH30BAHUE BHUJICO MATEPHUAIIOB), IIPOBEJCHUE OIIBITOB,
WLTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS peaKIuii MOHHOTO OOMeHa
(oOpa3oBaHue ocajaka, BbIJICTICHUE ra3a, 00pa30BaHUE BObI), OIBITOB,
WLTIOCTPUPYIOMIMX PUMEPBI OKUCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITUi
(ropeHue, peakiuy pa3IoKeHHs, COCTMHEHUS ), PACTIO3HABAHUE HEOPTAaHMIECKUX
BEIIECTB C TTIOMOIIBI0 KAYECTBEHHBIX PEAKIIUN HAa NOHBI, PEIIICHUE
AKCIIEPUMEHTAILHBIX 33]1a4.

HemeTanabl 1 UX COeTMHEHUS

OO6m1as xapakTepucTuka rajoreHoB. OCOOEHHOCTU CTPOEHHUS aTOMOB,
XapaKTepHbIe CTeneHn okucienus. CTpoeHre u GU3n4ecKue CBOMCTBA MPOCTHIX
BEII[ECTB — raJJoreHOB. XMMUYECKHUE CBOMCTBA Ha MIpUMEpPE XJIopa
(B3auMOJEHCTBHE C METANIaMH, HEMETAJUIAMH, 1eJ04aMu ). XJIOPOBOJOPO.
ConsiHast KUCIIOTa, XUMUYECKHUE CBOMCTBA, MOJTydeHUE, MpuMeHenue. [leficTBue
XJIOpa ¥ XJIOPOBOJOPO/AAa HA OPTAHU3M YEJIOBeKa. BaxkHeumme XIopuibl U UX
HaXOXKJCHUE B IPUPOJIC.

OO01as xapakrepuctuka 31emMeHToB VIA-rpynmnbsl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHue u pusnueckue cBoicTBa
MPOCTBIX BEIIECTB — KUCIOPOJA U cepbl. AJIIOTPONHbIE MOAU(PHUKALIMKI KUCIOPO1a
U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOAOPO, CTpOEHUE, (PU3UUECKUE U
XUMHUYecKre cBorcTBa. OKCHIBI CEPBI KaK NPEICTABUTENN KHCIOTHBIX OKCHIOB.
CepHas kucnoTa, GpUu3ndecKre 1 XUMUYECKUE CBOMCTBA (00IIME KaK
IpeCTaBUTEINS Kilacca KUCIOT U crienupuieckue). XuMUYeCKUe peakiiny,
JeKalue B OCHOBE IMPOMBIIIIEHHOTO CIIOco0a MOTy4eHHs CEPHON KUCIIOTHI.
[Ipumenenue cepHoi KUCIOTHI. CONMM CEPHOM KUCIIOThI, KAUECTBEHHAS PEaKLMs Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ coeIuHEeHU# B IpUpoie. XUMHUIECKOE
3arpsi3HEHHE OKPYKAIOIIEH cpeibl COEAMHEHUSIMU cepbl (KUCIOTHBIE JOK/IH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €T0 MPEI0TBPAILICHHUS.

OO61mas xapakTepucTika 31emMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOECHUS aTOMOB,
XapaKTEPHBIE CTENEHU OKUCIEHUS. A30T, paclipoOCTpPaHEHUE B IPUPO/IE,
busnueckue u XumMuueckue cBoiictBa. KpyroBopot azora B nmpupojae. AMMHAK, €ro
bu3nYecKue 1 XUMHYECKHE CBOMCTBA, MOJyyeHue u npuMmeHenue. Coiu aMMOHUS,
ux (pusnueckre u XMMUYECKHE CBOMCTBaA, puMeHeHrue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCIIOTA, €€ ModyyeHue, Gu3nuecKue 1 XMuMUYECKHe
cBOIcTBa (001IME KaK MPECTaBUTENS Kilacca KUCIIOT U CEU(pUIECKHE).
Hcrnonb30BaHnuE HUTPATOB U COJIEN AMMOHHSI B KAYECTBE MUHEPAIbHBIX



ynoOpeHuil. XuMHUYeCKOe 3arps3HEHUE OKPYKAIOIMIEH CpeIbl COSTMHCHUSIMH a30Ta
(KUCIIOTHBIE TOXK/IH, 3aTPSI3HEHHE BO3IyXa, MOYBBI U BOJ0EMOB). Docdop,
aoTpornHbie Moaudukaruu dhocdopa, GU3NIECKue U XUMHUIECKUE CBOMCTBRA.
Oxcun docdopa (V) u docdhopnas kucnora, Gu3nueckue 1 XMMUYECKHE CBOWCTBA,
nonydenue. Mcnonp3oBanue GpochaToB B KauecTBE MUHEPATBHBIX YI0OPCHHIA.

O6mmas xapakrepucTtuka snemMeHToB [VA-rpymnmnbl. OcCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIC CTEIICHU OKUCIICHUS. YTIIEPO]I, AJTIOTPOITHBIC
MoIu(UKAIH, PACTIPOCTPAHCHHE B TIPUPOJIC, PUNUCCKUE M XUMUICCKHE
cBoiicTBa. Aacop6uus. Kpyrosopot yriepoaa B npupojie. OKCHIIBI YIIIepoaa, ux
bu3MYecKue 1 XUMHIECKIE CBOMCTBA, ICHCTBHE HA KUBBIC OPTaHU3MBEI,
MOJIyYeHHUE U MPUMEHEHHE. DKOJIOTMUECKUE TIPOOIEMbl, CBI3aHHBIE C OKCUIIOM
yriepoaa (IV), runoresa rio0anbHOr0 NOTEIICHUS KJIIMMaTa, NapHUKOBBIMA

s dekt. YronpHas KuciaoTa v €€ coiu, ux GU3NIeCKre U XUMUYECKUE CBOMCTBA,
noyiyueHue u npuMenenue. KauecrBeHHas peakiusi Ha KapOOHAT-UOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUITMHE, TIPOMBIIIICHHOCTH M CEIbCKOM
XO3SIUCTBE.

[lepBoHayabHBIE TOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaeposaa (MeTaH, 3TaH, STHIEH, alleTUJIEH, 3TaHOJI, IIMILIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoHbIe HCTOYHUKHU YTIEBOAOPOAOB (YroJib, IPUPOJHBINA ra3, HedTh),
MPOJYKTHI UX NIepepaboTKu (OCH3UH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTre 0 OMOJIOTUYECKU BaXKHBIX BEILIECTBAX: KUpPaxX, OeJKax, yrieBojax — u ux
POJIH B JKM3HM 4YelloBeKa. MaTepuaibHOE €IMHCTBO OPTaHUIECKUX U
HEOPTaHUYECKUX COCAMHEHUH.

KpeMmnuii, ero pusnyeckrue 1 XMMHUYECKUE CBOMCTBA, IOJyUYEHHE U TPUMEHEHUE.
Coenunenust kpeMHUs B npupoze. O6mue npeacTaBiaeHust 00 OKCUIE KPeMHHUS
(IV) u xpemuueBoit kucnote. CUIIMKATHI, X UCTIOJIb30BaHUE B OBITY, B
MPOMBIIICHHOCTH. BaxkHelilie cTpOuTEIbHbIE MaTepUalibl: KEpaMHUKa, CTEKIIO,
IIEMEHT, 0eTOH, *Kene300eToH. [TpobaeMbl 6€3011acHOr0 UCIIOIB30BaHMS
CTPOUTENIbHBIX MATEPUAIIOB B OBCEAHEBHOM JKU3HHU.

XUMHUYEeCKUIN IKCIIEPUMEHT:

H3y4eHHe 00pa3IoB HEOPTraHWUECKUX BEIIECTB, CBOMCTB COISTHON KHUCIIOTHI,
MPOBEJICHNE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUI-UOHBI U HAOJIOICHUE TTPU3HAKOB
WX MPOTEKAHUS, OTIBITHI, OTPaXKAIOIINe (GPU3NUECKUE U XUMUIECKHUE CBOWCTBA
raJjlor€HOB U UX COEAUHEHUI (BO3MOKHO UCIIOJIb30BAHUE BUIEOMATEPUAIIOB),
O3HaKOMJIEHUE ¢ 00pa3aMu XJIOpUJIOB (TaJIOTEHUI0B), 03HAKOMJICHHUE C
oOpasiaMu cepsl U €€ COeTMHEHHUSIMU (BO3MOYKHO MCIIOJIb30BAHUE
BHJICOMATEPUAIIOB), HAOJIIOJICHHE Mpoliecca O0yTJIMBaHUs caxapa MoJ IeUCTBUEM
KOHUECHTPUPOBAHHOW CEPHOM KUCIIOTBI, U3yYEHUE XUMUYECKUX CBOMCTB
pa30aBIEHHOI CEpPHOI KUCIOTHI, MPOBEICHNE KAaUeCTBEHHON PEeakIluy Ha Cybdar-



MOH 1 HaOJI0IeHNE MPU3HaKa €€ MPOTeKaH!sl, O3HAKOMJICHHE C (PU3HUECKUMU
cBOMcTBaMu a30ta, (hochopa U X coeqUHEHUN (BO3ZMOKHO UCTIOIH30BAHUE
BUJICOMATEPHUAIIOB), 00pa3IiaMu a30THBIX U (hOChHOPHBIX YI0OpEHUH, OTydeHUE,
coOupaHue, paclio3HaBaHUE U U3yUYEeHHUE CBOMCTB aMMHAaKa, IIPOBEJICHUE
KayeCTBEHHBIX peaklrii Ha MIOH aMMOHUS U GpocaT-uoH U U3yUeHHE MTPU3HAKOB
UX IIPOTEKAHHUsI, B3AMMOJIEUCTBAE KOHIEHTPUPOBAHHOM a30THOM KHCIIOTBI C MEBIO
(BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPHUAITIOB), U3yUEHHUE MOJIEIIEH
KPUCTAIUTMYECKHUX PEUIETOK anmasa, rpaduTta, Qynnepena, 03HaKOMIICHHUE C
MPOLIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM MPOTHBOra3a, MoJIydeHHe, COOMpaHue, paclio3HaBaHUE U NU3YUCHUE
CBOMCTB YTIJIEKHCIIOTO I'a3a, MPOBEJECHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-HUOHBI U U3YyYEHHE MPU3HAKOB UX MPOTEKAHUs, O3HAKOMJIICHHE C
MPOIYKUMENH CUITMKATHON POMBIIIEHHOCTH, PELIEHUE IKCIIEPUMEHTATIbHBIX
3a7a4 1o TeMe « BaxkHenme HEMETAIUTbl U UX COCTMHEHUSD.

MeTaiibl 1 UX COCIMHEHUS

OO11as XapakTepUCTUKA XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
nojoxxeHus B [leppoanueckoit cucreme XuMuieckux 3yemenToB /1. H.
MenneneeBa u ctpoeHust aToMoB. CTpoeHue MeTajuioB. MeTtaimmyeckas CBs3b U
METAIINYECKAS KPUCTAIUINYECKAS PEMIETKA. DIIEKTPOXUMHUYECKAN P
HanpspKeHUN MeTaiuioB. @U3ndecKkre U XMMUUYECKHUe CBoiicTBa MeTasuioB. OOmue
CH0coObI MOTy4YeHHs MeTauloB. [IoHsATHE O KOPPO3UU METANIIIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyT'yH, JIOPATIOMUHHUM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[I{ennounble MeTauIbl: MoJ0KeHUE B [leprnoanyeckoil cuCTeEMe XUMHUYECKUX
aneMeHToB /. 1. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXKJICHUE B IPUPOJIE.
duznyeckre U XMMUYECKHEe CBOMCTBA (Ha MpUMepe HATpUs U Kanus). OKCUIbI U
TUAPOKCUIBI HATPUS U Kanus. [I[puMeHeHne mea0uHbIX METauIoB U UX
COECIVMHEHNH.

[IlemoyHO3EeMENBHBIE METAJIIIBI MATHUW M KaJIbLIMK: TTOJI0KEHUE B [Ileproanueckoi
cucreMe xuMuieckux 3nemeHnToB . 1. MenneneeBa, CTpoOeHUE X aTOMOB,
HaXOXJeHUE B npupojie. Pu3nueckne 1 XMMUYECKUE CBOMCTBA MAarHus U KaJIbIUS.
Baxxneiinme coemMHEHNs KaIbIus (OKCHI, TUAPOKCU]I, COIN). JKECTKOCTH BOJIBI U
CIIOCOOBI €€ YCTpaHCHHUS.

AmoMuHUN: nosioxkeHne B [lepronnueckoil cucteMe XUMHYECKUX 3J1eMeHTOB /1.
N. MenneneeBa, CTpOCHHUE aTOMa, HAXOXKACHUE B pupoje. Pusznueckue u
XUMHYECKHE CBOMCTBA alfOMUHUA. AM(DOTEpHBIE CBOMCTBA OKCHUJIA M TUAPOKCUAA
AITFOMHUHUSL.

Keneso: nonoxenue B [lepuoanyeckon cucreme Xxumudeckux sneMeHToB 1. 1.
MenpeneeBa, CTpOCHUE aTOMa, HaX0XKAEHUE B IIpupoae. Pusnyeckre u



XUMHUUYECKUE CBOMCTBA kene3a. OKCuIbl, TuIpoKcuIbl U conu xenesa (1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyYECHHUE.

XUMHYECKHUMN IKCIIEPUMEHT:

O3HAKOMJICHHUE C 00pa3IiaMy METaJUIOB U CIJIABOB, MX (PU3NYECKUMH CBOWCTBAMH,
U3Yy4YEHHUE Pe3yJIbTaTOB KOPPO3UH METAIIJIOB (BO3MOKHO UCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), 0OCOOCHHOCTEH B3aUMOACHCTBHUS OKCHA KAJBITUS U HATPHS C
BOJOW (BO3MOYXHO HMCIIOJIb30BAHUE BHIEOMATEPUAIIOB), UCCIIEIOBAHNE CBOMCTB
MKECTKON BOJBI, IPOLIECCa TOPEHUS Keje3a B KUCI0poie (BO3MOKHO
MCIIOJIb30BaHUE BUICOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX
peaKkiuii Ha MOHBI: MarHusl, KaJbIHs, AIIOMUHUS, ITMHKA, *xene3a (1) u xenesa
(I11), memu (I1), HaOnrOIEHKUE U OTIMCAHUE TPOIIECCOB OKPAIIMBAHUS TUIAMEHU
MOHAMHU HATPUSI, Kaaus U KaybIus (BO3MOKHO UCMOJb30BAHUE BUACOMATEPUATIOB),
uccienoBanne aM(pOTepHbIX CBOMCTB THAPOKCHIA ATFOMUHUS U THIAPOKCHIA
[MHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHelllne MeTaibl U uX
COCTMHEHUSD.

XuMHS M OKPYXKAOLIAS cpeaa

BemecTBa 1 Marepuaiibl B IOBCEIHEBHOM KU3HU YellOBEeKa. bezonmacHoe
MCITOJIb30BAaHUE BEUIECTB U XUMUUECKUX peakiuil B ObITy. [lepBas momomis npu
XUMHUYECKUX OKOTaX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEeHUE OKPYKaoIIeh cpebl (TIpeaeTbHast JOMyCTHMAs
KOHIIeHTpaIus Bemiects, ganee — [1/1K). Pons XxuMuu B pemieHuN 3KOJOTHIECKIX
po0em.

XUMHUYEeCKHUIN IKCIIEPUMEHT:

u3ydeHue o0pa3iioB MaTepHaioB (CTEKIIO, CIUIABbl METAJNIOB, TTOJIMMEPHbIE
MaTepHuabl).

MexnpeaMeTHbIe CBSA3H

Peanuzanust MeXIpeAMETHBIX CBSI3€ IPU U3YyUEHUH XUMHUHU B 9 Kitacce
OCYIIECTBIISIETCS Yepe3 UCTIOIb30BAHNE KaK OOIINUX €CTECTBEHHO-HAYYHBIX
MOHSTUH, TaK U MOHITUH, ABISIOIIUXCA CUCTEMHBIMU JIJIs1 OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O IIUKJIA.

OO0111e ecTeCTBEHHO-HAyUYHbIE TOHATHS: HAy4YHbIN (haKT, TUNIOTE3a, 3aKOH, TEOPU,
aHaJlu3, CUHTE3, Ki1accuuKaius, NepuoguIHOCTb, HA0JI0IeHUE, SKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3 (PEKT,
TEXHOJIOTHSI, MATEPUAJIBI.

®dusuKa: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU/I, U30TOIIBI,
PaaNO0aKTUBHOCTb, MOJIEKYJIA, JIEKTPUUYECKHIT 3apsi/l, TPOBOIHUKH,



MOJTyIPOBOIHUKHU, AUAJIEKTPUKH, POTOIIEMEHT, BELUIECTBO, TEJIO, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAILIINYECKAS]
pemérka, CIuIaBbl, PU3NYECKUE BEIMYNHBI, €IUHUIIBI H3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: porocunres, apixanue, bnochepa, FIKOCUCTEMA, MUHEPATLHBIC
yI0OpEHMS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPOIbI, TOJIC3HbIE
WICKOTIaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHUs JOCTUTalOTCS B XOJ€ OOyYeHHsS XMMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATEIbHOU JAEATEIBHOCTA B COOTBETCTBUH C TPAJULUOHHBIMUA POCCUNCKUMU
COLIMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHM, MPHUHSTHIMU B
oOIIeCTBE MpaBUJIaMU W HOPMAaMHU IMOBEJIEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIHUXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJCTBOBATbCS CUCTEMOW IIO3UTHBHBIX LICHHOCTHBIX OpHEHTALMA U
pacIIMpEeHNE ONbITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOTr0 BOCTIUTAHNS

LEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY
U HaydyHOMY HACJEIUI0, MOHMMAHUS 3HAYEHHsS] XUMHUYECKOW HAyKu B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMAIME o
NEPENOBbIX JOCTHXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

OpPEJCTaBICHUS O COLMAIBHBIX HOpMax M MpaBUjaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENOBATENBbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NEeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7a4, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
¥ B3aMOITOMOIIH B MPOIIECCEe 3TOM Yy4eOHOH eI TeIbHOCTH, TOTOBHOCTH OLIEHHUBATH
CBOE TOBEJEHUE W TOCTYNKW CBOMX TOBAapUIIEH C MO3UIMH HPABCTBEHHBIX H
MPaBOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIECTBUNA MOCTYTIKOB,;



3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHUMHYECKOW pEaKIIMH,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM U COCTAaBIIAIOLIUE
OCHOBY 11 TTIOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MPUPOIHON CPENOH, O POJIM XUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA TOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJUMBIE i1 OOBSICHEHHUS HAOJIOIa€MbIX MPOIECCOB U SIBICHUI,
NO3HABATEJIbHOM, MH()DOPMAUMOHHOW M YUTATEIbCKON KyIbTYpbl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPAaBOYHON
JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKUMH CpeICTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYYEHHIO M TO03HAHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOW M  HCCIIEI0BATEIIbCKOMN
JeSATEeILHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSI OOy4YeHUsS B
JTaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KWU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJICICTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHHUsi),
HEOOXOJAMMOCTA COOJNIOJIEHUsT TpaBUi OE30MacCHOCTH TMPU  OOpaIlleHUU C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOM KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUYCHUIO TPOPECcCUil U Tpy1a pa3IudHOTo poja,
YBaXKECHHE K TPYAY U pe3ysibTaTaM TPYJIOBOW AEATEIbHOCTH, B TOM UHCIIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIA  BBHIOOP
WHJMBUAYAJTLHOU TPAECKTOPUHU MPOJIOHKEHUs 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHON IeITSIBHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYeCcKOro BOCIIMTAHUS

HKOJIOTHUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOJE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IMOHMMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOoro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYEeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOXKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, MOJy4aeMble TIPU U3YYEHUU XUMHH, JJIs
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOWIEH MPUPOJIHOU CPEOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJNbTYpbl, OCO3HaHUS TJ00albHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHsS MOCPEICTBOM METOJ0B XHMUHU,



9KOJIOTHUYCCKOI0 MBINUJICHWA, YMCHUSA PYKOBOJACTBOBATbHCA MM B HOSHaBaTCHBHOﬁ,
KOMMYHI/IKaTI/IBHOfI 141 COHI/IaHBHOﬁ ITPAKTHKC.

METANIPEJMETHBIE PE3YJIBTATBI

B cocraBe wMeTanpeaMETHBIX pE3YJNbTAaTOB BBIICISAIOT 3HAYUMBIE IS
(dbopMUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE MOHATHS (3aKOH, TE€OPHS, TPUHLIHII,
runoresa, ¢akT, CcHcTeMa, TMpoIecc, OJKCIEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETax U MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEeaMETOB (OPMHUPOBATH MPEACTABICHHE O IEIOCTHOMN
HAay4YHOM KapTHUHE MHPA, U YHUBEpCAJIbHbIE yUeOHbIE IEUCTBHS (ITI03HABATEIIbHBIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIC), KOTOpbIE OOECIeUuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHHUIO y4eOHOMU
NEATEIIBHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aAeicTBu:

YMEHHUSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHHUH
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATHUU (BBIACISITH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABIIMBATh B3aUMOCBSI3b C JPYTMMU TOHSTHUSMH), HCIOJIb30BaTh
MOHATHS NIl OOBSICHEHUS OT/JIEIBHBIX (PAKTOB U SBJICHUI, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHAYKTHUBHBIC, ICNYKTUBHbBIC, 10 AHAJIOTUN),
JIeJIaTh BHIBOJIBI U 3aKIIOUCHUS;

YMEHHE TMPUMEHSATh B TPOLECCE TMO3HAHMS TOHATUS (IIPEAMETHBIE H
MeTarpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbIE TIPEACTaBICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas (opmysia W ypaBHEHHUE
XUMHUUYECKON peakly — MpU PEIICHUH Y4eOHO-TI03HABATENbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJEIBHBIX MPEJICTABICHUI BBISBIATh M XapaKTEpU30BATh CYIIECTBEHHbIC
MPU3HAKH U3YyYaeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISABJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

ba3oBble uccienoBarebCkue AeiicTBHA.

YMEHHUE MCIOJb30BATh IMOCTABJICHHBIE BOMPOCHI B KA4€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
IIPaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AMH M IPOBEICHHUIO
YYEHUYECKMX OKCIEPUMEHTOB, yMEHHE HaOJIaaTh 3a XOJ0M Mpolecca,



CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJibTar, PopMyIUpoBaTh 000OIIEHUS U
BBIBOJIbI IO Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIIEOBAHUS, COCTABIATh OTUET
O MpoJieNTaHHOM padoTe.

Pabora ¢ nundopmanmeii:

yYMEHHME BbIOMpaTh, AHAIW3UPOBATH WU HMHTEPIPETUPOBATH HH(POPMALUIO
Pa3IMYHBIX BUJIOB U (OPM MPEICTABICHUS, OIYyYaEMYIO U3 Pa3HbIX UCTOYHHUKOB
(HayyHO-TIONyJIApHAs JIUTEpAaTypa XUMHUYECKOIO COJEpXkaHUSA, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATh MPOTHUBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE NMPUMEHATh PA3IUYHbIE METOJbl U 3alPOChl IPU MOHMCKE U OTOOpE
MHPOpPMAILlMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX MJIs BBIIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJIbTYpOI aKTUBHOT'O MCIIOJIb30BaHUS PA3IIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMBbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpamMmamy,
apyrumu popmMamu rpaduKi U KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IpoLecce Y4YeOHOW U
UCCIIEIOBATENbCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
CpenBl.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE YueOHbIe 1eHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B X0JI€ TUAJIOTa U (UJTH) TUCKYCCUU) TIO CYIIIECTBY
oOcyxmaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;

YMEHUSI  TPENCTaBIsATh  TOJYyYCHHbIE  pe3yJbTaThl  IO3HABATEILHOMN
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTAIUIO
pE3YJIbTATOB BBHIMIOJHEHUS XMUMHYECKOTO AKCIIEPUMEHTa (J1a00paTOPHOTO OIbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

yMEHUSI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATENIbHOM WM MCCJIEAOBATEIbCKOW  NIESITEIBHOCTH MPU  PEUICHUU
BO3HMKAIONIMX TPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3urui (00CyX aeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPIAUHAITUS
COBMECTHBIX JICUCTBHM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:



YMEHUE CaMOCTOSITENIbHO OMPENesaTh UENH JeATebHOCTH, MIaHUPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATh U TMPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee 3(pGeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATENBbHBIX 33Ja4, CaMOCTOSITENIbHO COCTaBISATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM IIPA  BBINOJHEHUM 33JaHAW C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX U PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, MIpeijiaraéMble B YCIOBUU 3aJaHHM.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denepaibHOM paboyeil mnporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYarOIIMMHUCS HAy4HbIC 3HAHHS, YMEHHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOyueHus B 9 kjiacce npeIMETHBIC PE3yJIbTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XHWMHYECKUX TMOHSATUM: XUMHUYECKUM
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTUOH, aHUWOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJICEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUSI, XUMUYECKasi pPeaKivsi, XUMUYEeCKasi CBs3b, TEIUIOBOM 3(P(DEKT
peakiuy, MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJICKTPOJUTUYECKAs TUCCOLMALNS, PEAKIMM HOHHOTO
oOMeHa, KaTauu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIe U
HEeoOpaTUMbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHUCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (koBaJIeHTHas, MOHHaA,
METAJTNYECKas ), KpUCTAIIMYECKAs PEIIETKA, KOPPO3US METAILIOB, CIIABBI,
CKOPOCTh XMMHUYECKOW peaKkUuu, MPEAEIbHO JOMYyCTUMAasi KOHLEHTPALUS
ITJIK BemiecTBa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKMX TIOHSATUHA U
MPUMEHSITH ITU TTOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONPEAEHATHh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PAa3JIMYHOrO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIACCY COEOUWHEHUN Mo ¢opmyrnam, BHII XUMHYECKOU
CB3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpeabl B



BOJHBIX PACTBOPAX HEOPTraHUYECKUX COEAUHEHUW, TUI KPUCTAINYECKOU
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBate cMbica Ilepuommueckoro 3axkona JI. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIKCHIBATH U XapaKTepUu30BaTh
tabnmuunyio (opmy [leproamdeckoil CHCTEMBl XMMHYECKHX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYeHN s, KOTOPBIC UMEIOTCS B IEPUOIMIECKON TaOIUIIE, C YNCTOBBIMH
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsn  sApa, OO0Iee YHCIO DJIGKTPOHOB M pacmpenesieHne X II0
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOLIUME 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB 3JIEMEHTOB M WX COCIWHEHUHN B Ipeenax MajblX NEPUOIOB U
TJIaBHBIX TOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(ULIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPTaHUUECKUE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIINH
BEI[ECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEU(UUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKAasi OMHCAHUE
pUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIIOT,
LIETI0YEH U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, ypaBHEHUsI peakiui, TMOATBEPKAAIOMIUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHA
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca dTUX PeaKIuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX MPEBpPALICHUNA B Pa3IUUYHBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOro 3jieMeHTa 1o ¢Gopmysie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMUYECKON PEaKIINH;

COOJTI0IaTh TIPaBUIIA MOJIH30BAHUS XUMUYECKOM TIOCYA0M 1 1a00paTOpHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BeEIIeCTBAaMU B
COOTBETCTBHUM C HWHCTPYKIMSIMU TIO BBITIOJIHEHUIO JIA0OPaTOPHBIX
XUMHUUYECKHUX OMBITOB 10 MOJYYSHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa M yTJIEKUCIIOro rasa);

MPOBOAUTH PEAKIIMHU, TOATBEPKAAIOIINE KAaU€CTBEHHbBIN COCTaB Pa3IMYHbIX
BEILIECTB: PACIIO3HABATH OIBITHBIM MYyTEM XJIOpUI-, OpOMHI-, HUOIUI-,



kapOoHat-, (ocdar-, cunukar-, cyiabdar-, THIAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIN MBICIIUTEILHOMN NEATeTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHUE, 0000ITICHIE, CHCTEMAaTHU3aITNIO, BBISIBJICHUE PUINHHO-
CJIEJICTBEHHBIX CBSI3€d — JJI1 U3YYEHHsS] CBOMCTB BEILECTB M XMMHUYECKUX
peaKkiMii, eCTECTBEHHO-Hay4YHble METOJAbl TO3HaHUS — HaOJI0IeHUE,
U3MEPEHHE, MOJICIIMPOBAHUE, SKCIEPUMEHT (PEaIbHbIA U MBICIICHHBIN ).



TEMATHYECKOE INTVIAHUPOBAHUE

9 KUIIACC

KoanuecTBo yacos D1eKTPOHHbIE
Ne ni/mm HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI Beero KouTpoabubie IIpakTnyeckue (uu¢posbie)
padoThbI pa6oTnI o0pa3oBaTe/ibHbIE
pecypcsl
Pa3nes 1. BemecTBo U XuMH4yecKkune peakun
11 IloBTOpEHUE M yriayOJjeHue 3SHAHU I 5 1
OCHOBHBIX pa3/eJioB Kypca 8 kiacca
[Tepuoanueckuii 3akoH. [lepuoanueckas
11.1 cucTeMa XuMHYecKux aneMeHToB Jl. U. 1
MenneneeBa
112 3aKOHOMEPHOCTH B U3MEHEHUH CBOI%CTB 1
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB
113 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubnuoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/7f41a636
114 Bupl xumuueckom CBSI?I/I W THUIIBI 1
KPUCTAJUTMYECKUX PEHIETOK
115 Knaccudukanus XuMHUECKUX peaklui mo 1
pa3IMYHBIM PU3HAKAM
BxoxHasi KOHTpPOJILHAsI padoTa 1Mo Teme
1.16 «IToBTOpeHMe M yriyOjeHue 3HAHUI 1 1
OCHOBHBIX pa3/e/ioB Kypca 8 kiaccay
19 OCHOBHULIe 3aKOHOMEPHOCTH XMMHUYECKHX 5
peaxumii
[ToHsITHE O CKOPOCTH XMMUYECKOUN PEAKIIHH.
1.2.1 ITonsTHE O FOMI())FGHHBIX u FeTepOF:HHBIL)[( 1 bubmorera [JOK
https://m.edso00.ru/7f41a636
peakumsx
129 [TonsiTHE O XUMHYECKOM PAaBHOBECHH. 1
@DakTOpHI, BAUSAIONINE HA CKOPOCTh XUMHUECKOU



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

pPEeaKIMH U MOJ0KEHUE XUMUYECKOTO
paBHOBeCHs

3J'[eKTp0J'[I/ITI/I‘{eCKaﬂ AUcconuanus.

1.3 10
XuMHUYecKHe peakiii B pacTBOpax
131 Teopust 3MEKTPOTUTHUSCKON TUCCOIHAIINH. 1
CuJibHBIC U CITA0BIE AIEKTPOITUTHI
1.3.2 Wonnble ypaBHEHUS peakLmii 1
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI B
1.3.3 CBETE MPECTABICHUN 00 3IEKTPOIUTHUECKON 1
JICCOIIMALINT
XUMHUYECKUE CBOMCTBA COJICH B CBETE
134 MIPEACTABICHHUI 00 AJICKTPOIUTHICCKOM 1
Aucconnanun bubmmoreka [JOK
1.35 [TonsiTHEe O THIPOIU3E COCH 1 https://m.edsoo.ru/7f41a636
136 IIpakTuyeckas padora Ne 1. «Pemenue 1
IKCIEPUMEHTAIBHBIX 3212a4Y»
1.3.7 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1
1.3.8 OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1
O00011eHre U CUCTEMATU3ALMS 3HAHUHN 110 TEME
1.3.9 «OJIEKTPOINTHYECKAS TUCCOLMALINS. 1
XVMUYECKUE PEeaKlui B PACTBOPAX»
KonTpoJsbnas padora Ne2 mo reme
1.3.10 «JIEKTPOJUTHYECKAS] JUCCOLHALHSA. 1
XuMHYECKHE PeaKIii B PACTBOPax»
Hroro no pasneny 18
Paznen 2. Hemerasuuibl U MX COeIMHEHU S
21 O01as xapakTepuCcTHKA XUMUYECKHUX 4
31eMenToB VIIA-rpynnsl I'anorensi Bu6nuoreka [IOK
211 OO61mas xapakTepuCTHKa raJIOr€HOB. 1 https://m.edsoo.ru/7f41a636

XHUMHUYECKHE CBOICTBA Ha MMpUMEpPEC XJI0pa



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

2.1.2

XnopoBogopoa. CosisiHast KHCI0Ta, XUMHUYECKUE
CBOMCTBA, MOJIyYeHHUE, MPUMEHEHHUE

2.1.3

214

2.2

IIpakTHyeckas padora Ne 2 o reme
«IlosryyeHue COISIHON KHUCJIOTHI, H3yYeHHUE eé
CBOWMCTB»

Brruncnenus no ypaBHEHUSIM XUMHYECKUX
peaKLui, eciii OVH U3 PEarcHTOB JaH B
U30BITKE

O0mast XapaKTepUCTUKA XUMHUYECKUX
3neMeHTOB VIA-rpynnsi. Cepa u eé
cOeJUHEeHH

221

OO61mas xapaktepucTrka 31emMeHToB VIA-
IPYIIIBI

2.2.2

AnnoTpornHbie MOAU(DUKALIUU CEPHI.
HaxoxneHue cepbl U €€ COeIMHEHUN B
npupoje. XMuMHUYECKHE CBOMCTBA CEPBI

2.2.3

CepoBoaopoj, CTpoeHue, (PU3NIECKHue U
XAUMHUYECKUE CBOUCTBA

224

OKCI/I,[[BI CCPHI. CepHa;I KHCJ0Ta, (1)I/I3I/I‘IGCKI/IC n
XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC

2.2.5

2.26

XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
MPOMBINIJICHHOTO CII0Cc00a MOIy4eHUs CePHOMN
KUCJIOTBL. XMMUYECKOE 3arpsi3HEHNE
OKpYKarollel Cpelibl COEAUHEHUSIMU CEPbI

O00011eHne U cCUCTEMaTU3aLNS 3HAHUI

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

2.3

Oo0mas xapakTepuCTHKA XUMHUYECKUX
3jaeMeHTOB VA-rpynnsl. A30T, pochop u ux
coeUHEeHHUsI

231

OO0m1as xapakTepucTUKa 3J1eMeHTOB VA-
rpynnsl. A30T, pacnpocTpaHeHHe B IPUPOJIE,
buznyecKkue 1 XuMUYECKHe CBOMCTBA

2.3.2

AMMHUak, ero pu3nuecKue 1 XuMHYeCKue
CBOICTBa, MTOJIyYEHNE U IPUMEHEHUE

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636



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

2.3.3

IIpakTyeckas padora Ne 3 mo reme «Iloydyenne
aMMMaKa, u3y4eHHe ero cBoiicTB»

234

Brrunciienne MaccoBoil 1071 BBIXOJA IPOAYKTA
peakuuu

2.35

A3OTHas KUCIOTa, € Pu3nuecKue u
XUMUYECKHUE CBOKCTBA

2.3.6

2.3.7

Hcnonb30BaHre HUTPATOB U COJICH aMMOHWSI B
Ka4eCTBE MHUHEPAIbHBIX yI0OPECHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpe/Ibl
COCMHEHUSIMH a30Ta

®ochop. Okeun dpocdopa (V) u pochopnas
KHCJIOTa, GU3NYECKHE U XUMHUECKUE CBOICTBA,
NOJTy4YeHHE

2.3.8

2.4

Hcnons3oBanue ¢pocdaToB B KaUueCTBE
MUHEpAJIbHBIX YI0OpeHHiA. 3arpsi3sHeHNEe
MIPUPOTHON cpenbl pochaTamu

OO0umas XapaKTepUCTUKA XMMUYECKHX
3jeMeHTOB |VA-rpynnsl. Yriepoa u
KPEeMHUI M X COeIMHEeHUs

24.1

VYriaepoa, pacpocTpaHeHHe B IPUPO/IC,
du3nUecKrue U XUMHYECKHE CBOWCTBA

24.2

24.3

244

2.4.5
2.4.6

Oxkcupl yriaepojaa, ux pusznyeckue u
XUMUYECKHUE CBOMCTBA. DKOJIOTHYECKUE
poOJIEMBI, CBSI3aHHBIE C OKCHUJIOM YTJIEpOIa
(V)

YromnbpHas KUCI0Ta ¥ €€ COU

IIpakTuyeckas padora Ne 4 o Teme "[losryuenne
yriiekuciaoro raza. KauecrBennas peakuus Ha
KapOoHAT-HOH"

[TepBoHauanbHbBIE MOHATHS 00 OPraHUYECKUX
BEIIECTBAxX KaK O COEAUHEHUAX yIriiepoaa

erMHI/Iﬁ n €ro COCAMHCHUA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636



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

IIpakTyeckas padora Ne 5. Pemenne

2.4.7 IKCIEPUMEHTAIBHBIX 33124 10 TeMe 1
«BaskHellIue HEMETAJJIbI M UX COeTUHEHHUS
248 Koutpoabnas padora Ne3 mo teme «Baskneiimmue 1
Y HEMEeTA/UIbI M UX COeIHHEHHU»
Wroro no pazneny 26
Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S
3.1 OO0mmme cBoiicTBa METAJLJIOB 4
OO0m1as XxapakTepucTUKa XUMHUYECKUX
311 3JIEMEHTOB — METAJLIOB. MeTaiuinueckas CBsI3b 1
o 1 MeTaJUIMYecKas KpUCTA/IMUECcKas pereéTKa.
duznyeckre CBOMCTBA METAIIOB
XUMHYECKHE CBOMCTBA METAIIOB.
3.1.2 DIIEKTPOXUMHUUECKHUH PSII HAIPSOKEHUI 1 Bubmaorexa IJOK
o P pAn p https://m.edso0o.ru/7f41a636
METAJIOB
OO01mue criocoObl TOTYyYSHUST METAJLIOB.
313 CnnaBel. Beruncnenus no ypaBHeHUsIM 1
o XUMHYECKHUX PEaKIUii, €CIIN OJIH U3 PEareHTOB
COJICP’KUT IPUMECH
3.14 [TonsiTHe 0 KOPPO3UM METAIIIOB 1
3.2 Baskneiine MeTa/JIbI M UX COCTUHEHHS 17
3.21 [[{emounbIe METAIITBI
3.2.2 OKcubl M THAPOKCUIBI HATPUSA U KNS
393 [llenouyHO3eMeIbHBIC METAILIBI — KAJIbLHH 1 1
o Marauii. Baxxaeime coeTUHEHNS KaJIbIHAS
3.2.4 JKécTkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs 1 bubnuotexa [JOK
IpakTuueckas paGora Ne 6 mo Teme https://m.edso0o.ru/7f41a636
3.25 "7K€écTKOCTh BOJABI H METOABI eé 1
ycrpaHenus'
3.2.6 AmroMuHui
3.2.7 AmMoTepHbIe CBOMCTBA OKCHIA U TUIPOKCHIA

3.2.8

Kemneso



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

Oxkcuabl, Tuapokcusl u conu xenesa (1) u

3.2.9 1
xenesa (1)
IIpakTHyeckas padora Ne 7. Pemnenne
3.2.10 IKCIMEPUMEHTAIBHBIX 33124 M0 TeMe 1
«BaxHei e MeTAUIbI M UX COeIMHEHUSD)
Brruncnenus no ypaBHEHUSIM XUMHYECKUX
3211 pEaKLHii, €CIIM OJIMH U3 PEArC€HTOB JaH B 1
o M30BITKE WU COACPKUT MpuMecH. Brruncnenus
MacCOBOH JOJIH BBIXOJIA MPOJIYKTA PEaKIIHH
39212 O0o01IeHre U CCTeMaTU3alus 3HAHUN 110 TEME 1
o «Baxxnenye MeTaIbl U UX COCIUHEHUI.
3213 KonTpoubnas padora Ne4 o reme 1
' «BakHeiimme MeTaUIbI H UX COeTHHEHHD)
O06o00meHne U cucTeMaTu3alus 3HaHUH 3a Kypc
cpenHeit 0011eo0pa3oBaTENbHOMN MIKOJIBIL.
3.2.14 Boruncnenus no ypaBHEHUSIM XUMHYECKUX 1
peaxiuii, ecIu OJUH U3 PEareHTOB J1aH B
U30BITKE HITU COJCPIKUT IPUMECH.
39215 IpomexyTounas arrectanus. UTorosas 1
o KOHTPOJIbHAsi pagoTa
AHaIn3 UTOroBOM KOHTPOJIbHOM pabOTHI.
3.2.16 Brruucnenust MaccoBO# A0JU BBIXOJa IPOIYKTA 1
peakIuu
3.2.17 Berunicnenus no ypaBHEHUAM XUMHYECKUX PEAKINH
3.2.18 OKHMCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1
Wtoro no pazneny 22
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuaJibl B )KM3HU YeJ10BEKa 3
411 BemectBa u maTepuanbl B MOBCEIHEBHOM 1 bubmuorexa [JOK
o JKU3HU YeTIOBEKa https://m.edsoo.ru/7f41a636
4.1.2 XVMHYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH Cpelbl 1



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

Ponp xumun B PCHICHUH 3KOJIOTHUYCCKUX

4.1.3 1
npoliieM

Wtoro mo pazneny 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




KAJIEHAAPHO -TEMATHYECKOE INTAHUPOBAHUE 9 KJIACC

n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTtpoJsb
HbIE
padoTsI

IIpakTHyec
KHe
padoThI

JlaTa

[Iepnoarueckuit 3aKoH.
Ilepronnueckas cucTeMa XUMHUYECKHUX
sneMenToB [. 1. MennaeneeBa

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYCCKUX 3JICMCHTOB IMCPBLIX TpéX
MIEPHOIOB

Knaccugukaius u HoMeHKIaTypa
HCOPTraHNYCCKUX BCIICCTB

Bungsr XHMHYECKOM CBSI3U M THUIIBI
KpUCTAJUIMICCKUX peI_HéTOK

Kiaccupukanuss XUMHUYEeCKHX PeaKIIHii
10 Pa3INYHBIM IPU3HAKAM
BxonHasi KOHTpoJIbHAsA padoTa o TeMe

«IloBTOpeHue u yriryoaeHue 3HAaHUH
OCHOBHBIX Pa3/1eJIOB Kypca 8 kiacca»

[ToHsATHE O CKOPOCTH XUMUYECKON
peaxkuuu. [IoHATHE O TOMOT€HHBIX U
TreTEPOre€HHBIX PEAKIMIX

ITorsATHE O XUMHUUECKOM PaBHOBCCHHU.
@DakTOpBI, BAUAIOIIUE HA CKOPOCTh
XUMHYECKOH PCaKIUMN U IMOJIOKECHUC
XUMHYECKOTO PABHOBECHUS

Teopust 2NEKTPOITUTHYECKON

mucconuainuu. CHUIbHbIE U c1a0ble
AIEKTPOITUTHI

10

11

12

HonHbIe ypaBHEHUS peakIuil

XMUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHUH B CBETE MpeACTaBIeHUI 00
AIEKTPOIUTUYECKON AUCCOIUALINH

XMUMHYECKHE CBOMCTBA COJIEH B CBETE

NpeJCTaBICHUN 00 PIEKTPOTUTHUECKON
JUCCOLMALIUU

13

[TonsiTHE O rupoONHU3€E CONen




14

IIpakTyeckas padora Ne 1.
«PereHne IKCNePUMEHTATbHBIX
3a1a4»

15

16

OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIE
peaxiuu
OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIE
peakIuu

17

18

19

O0001Ienne U cucTEMAaTH3aINs 3HAHUI
10 TeMe «DIIEKTPOTMTHYECKAs
JUccoruanus. XUMHUYCCKUE PEaKIuH B
pacTBOpax».

KonTpoabsHnas padora Ne2 mo teme
«DJIEKTPOJUTHYECKAS JUCCOLHALINS.
XuMHYecKHE peaklii B PACTBOPax»
OO01mas XxapakTepuCTHKA TaJIOTCHOB.
XYMHYeCKUE CBOWCTBA HAa MpUMEpe
xJopa

20

Xnoposogopoa. CossiHast KMCIIOTa,
XAMHYECKHUE CBOMCTBA, MOJyYECHUE,
MIPUMEHEHUE

21

22

23

IIpakTuyeckas padora Ne 2 o reme
«ITonnyyeHue COJISIHON KUCIIOTHI,
H3Yy4YeHHe e¢ CBOMCTB)

Boluncnenus no ypaBHEHUSIM
XUMUYECKUX PEaKU Ui, €CIM OJUH U3
peareHToB JlaH B U30BITKE

OO01mmas xapakTepuCTHKa SJIEMEHTOB
VIA-rpymmsl

24

AmoTponHble MOIU(UKALIUY CEPBHI.
Haxoxnenue cepbl 1 €€ COEIMHEHUN B
npupoje. XMuMHYECKHE CBOMCTBA CEPBI

25

26

27

28

CepoBoaopoj, cTpoeHue, Pu3nyeckue u
XUMHYECKHUE CBOMCTBA

Oxcuppl cepbl. CepHas KHCIIOTA,
¢du3nyeckre 1 XMMMYECKHE CBOMCTBA,
IIPUMEHEHNE

XVMHYECKUE PEAKIINH, JIEKAIINE B
OCHOBE ITPOMBIIIIEHHOTO CIIoco0a
MIOJIyYEHUS CEPHOM KUCIIOTHI.
XHUMHYECKOE 3arps3HEHNE
OKpYXKarollel cpelibl COEANHEHUAMHU
cepbI

OO11ast XxapakTepUCTHKA 3JIEMEHTOB
VA-rpynmsbl. A30T, paclipoCTpaHEHHE B
npupoe, Gu3nYecKue 1 XuMHYECKHe
CBOMCTBA




29

AMMHaK, ero pu3nvecKue u
XUMHUYECKHE CBOMCTBA, MOJIyYeHHE U
pUMEHEHHE

30

31

IpakTnyeckas padora Ne 3 o reme
«IlosryueHue aMmmMmuaka, n3y4eHue ero
CBOMCTB»

Brruncienre MaccoBoii JOJU BBIX0/1a
MPOJYKTa PeaKuu

32

A3oTHas KUCIOTa, e€ Pusnueckue u
XUMUYECKHUE CBOWCTBA

33

Hcnonp30Banue HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPAIBbHBIX
ynoopeHuit. XuMHU4YeCcKoe 3arpsi3HeHHE
OKpPY’KaroIlle cpeibl COeAUHEHUSIMU
aszora

34

35

36

®ochop. Okcun dhocdopa (V) u
docdopnas kuciora, pusndeckue u
XUMHYECKHE CBOWCTBA, MTOJTyYCHHE

Hcnons3oBanue ¢pocdaToB B KaUECTBE
MUHEPAIBHBIX YA0OpEeHU. 3arpsi3HeHue
MIPUPOTHON cpenbl pochaTamu
VYrnepon, pacupocTpaHeHue B IpUpo/ie,
buznyecKkue 1 XuMUYECKHE CBONCTBA

37

38

39

40

Oxkcuppl yraepoaa, ux Gpusndeckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUYECKUE
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM

yriepona (1V)

IIpakTyeckas padora Ne 4 mo Teme
"Iloy4eHHe yriieKucaoro rasa.
KadecTBeHHasi peakuus Ha
KapOoHAT-HOH"

[TepBoHayanbHBIE TOHATHUS 00

OpTraHN4YC€CKUX BCIICCTBAX KAK O
COCAUHCHUAX YTIJICpOda

erMHI/Iﬁ H €0 COCANMHCHUA

41

IIpakTuyeckas padora Ne 5.
Pemenne 3xcnepuMeHTAJILHBIX 32124
no TeMe «BakHeililmue HeMeTaJLIbI M
HX COeTUHEHH S

42

O00011IEHNE U CUCTEMATH3ALMS 3HAHWUH 110
TeMe «BakHele HeMeTaJUIbl U UX
COEUHEHUS.

43

KonTtpoubHnas padora Ne3 mo reme
«BaxxHediue HEMETAJLJIBI U UX
COE€IUHEHU

44

OO0mias XxapaKTepruCcTUKa XUMHUECKIX
AIIEMEHTOB — METaJIJIOB.
Merannnueckas CBsI3b U




MeTaJuInuecKasi KpucTauinueckas
pemérka. @u3n4ecKre CBOMCTBa
METAJIJIOB

45

XUMHUYECKUE CBOWCTBA METAJIOB.
DJIEKTPOXUMHUYECKUH P HAIPSIKEHUI
METaJUIOB

46

OO6mue cnocoObI MOTYYEHUS METAJLIOB.
CmaBel. BerancneHus mo ypaBHEHUSM
XUMHYECKHX PEaKIUii, €CIIi OJIUH U3
pEeareHTOB COACPKUT MPUMECH

47
48
49

[TonsiTHE O KOPPO3UU METAIIIOB
[llenounbie MeTaJIbI

OKCI/IZ[BI U TUAPOKCHUABI HATPUA U KA

50

51

52

[llenouno3eMeNnbHBIC METAJIIbI —
Kajnbllu¥ 1 Marauii. Baxxaenmue
COCIMHEHUS KaIbIIHs.

JKécTkoCTh BOIBI U CIIOCOOEI €8
YCTpaHEHHUS

IIpakTuyeckas pabora Ne 6 mo reme
"KécTKoCTh BOALI M METOALI €€
ycrpaHenus'

53

54

55

AJTIOMAHAN

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHUIA ATFOMUHUS

Keneso

56

57

58

Oxcuipl, TUAPOKCHU/IBI U COJIU JKele3a
(1) u xene3a (1)

IIpakTyeckas padora Ne 7.
Pemienue s3xcnepuMeHTAJBHBIX 32124
no TeMe «BaskHelIHe MeTAJIbI 1 X
coeTUHEHUsD

Brluncienns no ypaBHEHUSIM
XUMHYECKHUX PEAKIUi, €CIU OJUH U3
peareHToB J1aH B U30BITKE UITU
COAEPKUT IpUMecH. Beruncnenus
MacCOBOM JI0JIM BBIXOJa IIPOIYKTA
peaKuuu

59

60

61

O00011eHNEe U cUCTEMATH3AINS 3HAHUH
o TeMe «BaykHelnine MeTanabl U UX
COETUHEHMY

Kountpoabsnas padora Ne4 mo reme
«BaxxHeHdmme MeTaJIJIbI M X
coeTHHEHUs»

O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH
3a Kypc cpeaHeo0neo0pa3oBaTeIbHON
MIKOJbI. Brrunciaenus no YpaBHCHUAM
XHMHYECKUX PEaKIIUii, €CJI OJIMH U3




PCarcHTOB IaH B HA30BITKE WU COACPIKUT
MIPUMECH.

62 IIpomeskyTouHas1 aTTecTALMS. 1 1
HroroBasi KOHTpoJIbHasi padoTa
AHanu3 UTOroBOM KOHTPOJIbHOU

63 pabOThI. BeraucieHust MaccoBOi 10K 1
BBIX0Ja IPOAYKTA PEAKIIUHI

64 BI:I‘H/ICJ"I'CHI/IH 10 YpaBHCHUAM XUMHUYECKUX 1
peakui

65 OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE 1
peaxkuuu

66 BemectBa u maTepuainsl B 1
MIOBCEHEBHOM KU3HU YeIIOBEKa

67 XI/IMI/I‘IGCKOCvSanﬂSHeHI/IC 1
OKpYXKarolien cpebl

68 Posib XMMHH B pEIIEHUN YKOJIOTUYECKUX 1
npo0JemM

OBUIEE KOJIMYECTBO YACOB I10 68 . ;
I[MPOT'PAMME
I'pagux KOHTPOJIBLHBIX PadoT.
Ne Tema Jlara
n/n
1 BxonHas koHTposbHas paboTa 1o Teme

«[ToBTOpEHUE U yriTyOJICHHE 3HAHUI OCHOBHBIX
pasnenoB Kypca 8 kiacca» (BXOIHOU cpes)

2 Konrtponsnas padora Ne2 o teme
«DIIEKTpOIUTUYECKAs TUCCOMALINsL. XUMUYECKHE
peaxkuu B pacTBOPax»

3 Kontponbnas padota Ne3 o teme «Baxkueiime
HEMETAIIJIbl U UX COCTUHEHUS

4 KonTponsnas pabora Ne4 no teme «BaxHeilmne
METAJUIbI U UX COEMHEHUS

5 [Ipomexxyrounas arrecranus. itorosas
KOHTpOJIbHast paboTa




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVISA YYEHUKA

» Xumus, 9 knacc/ 'abpuensa O.C., AkuronepHoe o6mectBo «M31areascTBo
«IIpocsemienue

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. O.C.T'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 9 kinacc: KontposibHbie u
npoBepoyHbIe PaboTHI K yueOHUKY». — M.: JIpoda, 2021 r.

2. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 9 kinacc: HactonpHast kKHUTA 115
yautessi». Yacts 1 — M.: [Ipoda, 2019 rog.

3. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBeaenckas «Xumus 9 knacc: HactonbHast kHura jjis
yuutens». Yacts 2 — M.: Jlpoda, 2022 rog.

4. O.C.I'abpuensn, I1.B.Pemero, .I'.OctpoymoBa «3agaun mo XuMUU U CTIOCOOBI X
pemenus» - M.: «/Ipoda», 2021rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHero ooOimero o0pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepaibHOM  rOCYIapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peanu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoin denepannu Ha nepuoa a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0OB K pa3pabOTKe MporpamMMbl MO XUMHUHU, K OIMPENEIICHUIO
oOwiel crpareruy 00y4eHus, BOCOIUTAHUS U Pa3BUTUS 00ydaroUIuXcsl CpeCcTBaMuU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnentyanbHble TosioxkeHuss GI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToOB OOyuYeHUsT U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBanue, MOJIy4aemMoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEepLIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOYyYarOIIMXCS Ha
YPOBHE CpeIHEero 00111ero o0pa3oBaHus CpeCTBaMH Y4EeOHOTO IpeiMeTa « XUMUSI»,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpPOTrpaMMe MO XHUMHH C
y4€TOM creuu(puKd HAyKH XUMUHU, €€ 3HAYeHUs] B TO3HAHUU MPUPOALI U B
MaTepHaNTbHON KU3HU OOIECTBA, a TAKXKE C YUYETOM OOIIMX IEIe U MPUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO pOJb B
COBPEMEHHOW LMBWJIM3ALMM, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHUE PAIIMOHATIEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHMS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHUpPA, OCO3HAHMSI B3aWMOCBSI3U MEKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIaCTSMU PUMEHEHUSI.

TecHO B3aMMOJEUCTBYSI C APYrMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOM YacThIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO



TpyJa W JKM3HU KaXJIoro ujeHa oOmectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rII00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHUECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIMMH LEIAMH M HPUHUUIIAMHA CPEIHEr0 OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOJDKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOIas U HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P’KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHu4eckol xumuu. GOpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYCHUU
npeaMera 00ecnedyMBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLIUX MOHITUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3yYEHHI0O ydyeOHOro marepuaja U 00yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUM Ha  ONPENCIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOW XHWMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
IpeJCTaBICHUN O cTpoeHuH BemiecTB. CBeeHus 00 3yuaeMbIX B Kypce BellecTBax
JAlOTCSl B Pa3BUTHHM — OT YIJIEBOJOPOIOB /10 CIOMXHBIX OMOJIOTMYECKH aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS 0 XUMUYECKOM CBsI3U, KIAaCCU(PUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro YpOBHS
paccMaTpUBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOTO OOHIEro o00pa3oBaHUs
TEOPETUYECKU MaTepuan M (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX MO3UIUH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Ennnast cucrema 3HaHMN O Ba)XHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, A TAKXKE O XUMHUYECKHUX PEAKLHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKAHUS JonoHeTCs B Kypceax 10 u 11 kmaccoB asiemeHTaMu



COJIep KaHMs, UMEIOIIMMU KYJIbTYPOJIOTHYECKUNM M MPUKIATHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMUU C APYTMMHU HayKaMmw,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM U MPAKTUUECKOM JIEATEIbHOCTH YeJIOBEKa,
CIOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU
U MIPAKTUYECKUX MPWIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKUA OCMBICIMBATh UHPOPMAIIHIO U IPUMEHATD €€ JJIsl TOTIOJTHEHUS 3HAHUH,
pELICHHS HHTEIJIEKTYaIbHBIX U 3KCIIEPUMEHTAIBHBIX UCCIEA0BATEIbCKUX 3a1a4. B
LEJIOM COJEp)KaHWE Yy4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS W3YYECHHS
OpPUEHTHPOBAHO Ha (HOpMHUpPOBaHHE y 00YUAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUISL TIOHUMaHusl (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepualibHOE €JIMHCTBO
HEOPTaHUYECKOTO U OPraHUYECKOro MUpa, OOYCIOBIEHHOCTh CBOMCTB BEUIECTB UX
COCTABOM M CTPOEHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHHUN MyTEM IKCIIEPUMEHTA
U pEHIeHUs MPOTUBOPEYMN MEXIYy HOBBIMU (aKTaMU U TEOPETUUECCKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
Takke NpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B rmimaHe pemeHus 3aad  BOCIHUTAHUSA, PAa3BUTHS M COLMAIU3ALMU
OoOy4JaromMxcs NPUHATBIE MNPOrpaMMON IO XUMHUU MOJAXOJbl K OIpPEAEIICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeayCcMaTpuBaroT (opMHpoBaHHUE
YHUBEPCAIbHBIX YUYEOHBIX ACHCTBUHN, UMEIONUX 0a30BO€ 3HAUCHHUE TSI PA3IMYHBIX
BUJIOB [ICATEIILHOCTH: pEIICHUs NpoOjeM, TOMCKa, aHaiu3a M 0o0pabdoTKu
uH(poOpMalMU, HEOOXOAUMBIX HJisi NPUOOPETEHUS] ONbITa MPAKTUYECKON U
UCCJIEIOBATENCKON JIeATEIbHOCTH, 3aHMMAlOUIE Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mpaktuke npemnojgaBaHus XMMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus, TaK U Ha YPOBHE cpeHEro ol1iero o0pa3oBaHusi, IPU OMPEICTICHUN
COJIEpKATEeIbHOM XAapaKTEPUCTUKHU LIeJIed W3Y4YeHHUs MpeaMeTa HarpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbsl. C
METOJAMYECKOW TOYKHM 3PEHUSl TAaKOM MOJIXOJ K ONPENENICHUIO LeNed U3y4YeHHs
IpEeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMU LEIAMHU H3Y4YEHHS MpeaMera
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBisttOTCSA:

e (opMHUpOBaHHE CHUCTEMbl XUMHUYECKMX 3HAHUM KaK  BaKHEUIIEH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JIeKaT KIIIOYEBBIC TOHATHUS, (PYyHIAMEHTAILHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU MOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNI MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;



e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BELIECTB U XUMUUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XMUMHUYECKHUX SIBJICHHUM, HMMEIOIIUX
MECTO B IIPUPOAE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTA, COOJIIOAEHUEM IpaBUII
0€3011acHOro 0OpaleHHsl C BEIECTBAMH.

Hapsiay ¢ atum, conepkaTelibHasi XapaKTepUCTUKA LIeJIeld U 3a/1a4 U3YYEHUS
npeaMeTa B MporpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUHU C
HOBBIMHU TIPUOPUTETAMHU B CHUCTEME CpeaHero oodiero odpazoBanus. CerojgHs B
IPENoAABaHUM XUMHUH B OOJIbIIEH CTENIEHN OTIAETCS NPEANIOYTEHHE TPAKTUUECKON
KOMIIOHEHTE COJEp)KaHUsl OOydyeHus, OPHEHTUPOBAHHON Ha IOJATOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoOM
3HaHWH, a (PyHKIMOHAIBHON TPAMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMU
AKTUBHOTO MOJYYEHUs 3HAaHUI U IPUMEHEHUS UX B PEAIbHOM JKU3HM JUJIsl pEeLICHMUS
IPAKTUYECKUX 3ajau.

B cBsi3u ¢ 3TUM IIpH M3y4E€HUHU NpeaMeTa « XUMHUSD) TOMUHHUPYIOIIEe 3HaUCHHUE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanTamnys 00y4aroluXcsl K YCJIOBHSIM JUHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHsIX, CB3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopmupoBaHre y OOy4aromMxcs KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIETEHIINI), UMEIONINX YHHUBEPCAaJbHOE 3HAUEHUE MJIi pa3jIMuHbIX BUJOB
NeSATEeILHOCTH: PEIIeHHs MpoOJieM, MOrcKa, aHainu3a U 00paboTKu MH(POpPMAIIUH,
HEOOXOMMBIX AJIsI MPUOOPETEHHUS ONBITA S TEIBHOCTH, KOTOPAst 3aHUMAET BAXKHOE
MECTO B TO3HAHUU XUMHH, a TaKXe JUIA OLEHKH C MO3WIUN SKOJIOTHYECKON
0€30I1acCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MPOLIECCOB HA OPraHU3M
4eJIOBEKa U PUPOJIHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00YyUarIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BAThH
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMHpoBaHUE U Pa3BUTHE Y 00YYaAIOUIUXCSl ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILJIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, MpH IUIAHUPOBAHWHM W TPOBEACHUN XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTaHHE Yy oOOydarommxcs YOeKIEHHOCTH B T'YMaHUCTHYECKOU
HANPaBIEHHOCTH XUMHUHU, €€ BAXXHOW PONM B PEIICHUH TI00ANBHBIX MpPoOIeM



PaIMOHAIBFHOTO MPUPOIOIIOIBE30BaHNS, TTOTIOTHEHUS] YJHEPTETUIECKUX PECYpPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JI0OPOBBIO, a TakK)Ke MPUOOPETCHUS OIbITA
WCITOJIP30BAHUS TOMYYEHHBIX 3HAHWWA JJI TPUHSITHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SIBIICHUSIMH.

B yueOHOM maHe cpemHero oOmEero oOpa3oBaHHs MPEAMET «XUMHUS»
0a30BOTr0 YpOBHS BXOAWT B COCTaB MpeIMeTHOW 001acTi «EcTecTBeHHO-Hay4YHBIC
IPEIMETBD.

OO111ee YuCI0 YacoB, OTBEIEHHBIX JUIsl U3yUYEHUs] XUMUU, HA 0a30BOM YPOBHE
cpeaHero ooiiero oopasoBanusi, coctaBisieT 68 yacos: B 10 kinacce — 34 vaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hefienio).

COJEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

[IpenMer opraHMYecKOM XWMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHUE W 3HAYCHUE B
IIOJIyYCHUH HOBBIX BEIIECTB U MATEpUAIOB. Teopus CTpOEHUsS OPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpPraHMYECKUX BelecTB. ['omonorus, wn3omepus. XHMHYECKAass CBI3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3H.

[TpencraBinenne o kinaccudukaluu oOpraHuyeckux BemnlecTB. HomeHkiatypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.
OKCIIEpUMEHTAIbHBIE METOJBl HM3YYEHUsI BEIIECTB W MUX IPEBPALLICHUM:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHMYECKUX BEIIECTB U MaTEpHallaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIEeCTB, HAONIOJCHWE M OINHCaHUE
JIEMOHCTPALlMOHHBIX OIBITOB [0 IPEBPALLECHUIO OPraHUYECKUX BEIIECTB IpU
HarpeBaHuM (IJ1aBjieHUe, OOYIJIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUAN PsiZl. METaH M 3TaH — NpOCTEUIINE
OpEICTaBUTENIN aJKaHOB: (U3NYECKME U XMMHUYECKHE CBOICTBa (peakuuu
3aMEILECHHS U TOPEHNUS ), HAXOXKIECHUE B IPUPOJE, TOITYyUEHUE U IPUMEHEHHUE.
AJIKEHBI: COCTaB M CTPOCHHE, T'OMOJOTHYECKUH PAN. OTWIEH W IPONWIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.



Ankaauensl: OyrtagueH-1,3 u wMetunOyramuen-1,3: crpoeHue, BaKHEUIIME
XUMHUYECKUE CBOWCTBA (peakius nonumepusaiuu). [lomydeHrne CHMHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHUCCKHUIN psii. ANECTHICH —
MPOCTCUINUN TIPEJICTABUTENh AJIKHHOB: COCTaB, CTpPOCHHE, (HU3UYECKUEe U
XUMHUYECKUE CBOMCTBA (peakluuu THMAPUPOBAHUS, raJOr€HUPOBAHUS, THApPATALIUH,
rOpeHusl), MoJy4YeHrue U MPUMEHEHHE.

Apensl. ber3oir: coctas, ctpoeHue, PU3NIECKUe U XUMUIECKIE CBOMCTBA (peakiiuu
rajJOreHUpPOBAHUSI U HUTPOBAHUSA), MOJYUYCHUE W MpUMEHEHue. Toayon. cocmas,
cmpoeHue, Quuyeckue U Xumuyeckue ceoucmeda (peakyuu 2aio2eHuposaHus u
HUMpPOBAaHUs), noaydenue u npumeneHue. TOKCUUYHOCTh apeHOB. ['eHeTmueckas
CBSI3b MEXK]y YIJI€BOJIOPOIaMH, IPUHAIICKAIIUMH K Pa3JIMYHBIM KJIacCaM.
[IpupoaHbIe UCTOUHHUKHU YII1eBOAOPOAOB. [Ipuponnblii ra3 u nonyTHble HE(PTAHBIE
ra3sl. Hedth u e€ npoucxoxnaenue. CriocoObl nepepabOTKu HEPTH: MEPEroHKa,
KPEKUHT (TePMUYECKUN, KaTaIUTUYECKHil), muponu3. [IpoaykTel mepepaboTKu
He(TU, MX MPUMEHEHHE B TMPOMBINIJIEHHOCTH W B ObITy. KameHHBI yroib u
MPOJYKTHI €r0 epepadOoTKU.

OKCIEpUMEHTAIbHBIE METOJIbI U3YyYECHHUS BELIECTB M WX MPEBpalllCHUMN:
O3HaKOMJIEHHE ¢ 00pa3IlaMu IJIAaCTMACC, KAy9YKOB U pe3uHbl, KoyuieKuuu « Hedptb»
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJIOT€HONPOU3BOAHBIX,
MIPOBEICHNE MPAKTUYECKOU PabOThI: MOMyUYECHHUE STUJICHA U U3yUYEHHE €0 CBOMCTB.
Pacuérnple 3agaun.

Bbluncienyss o ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJHOTO BEIIECTBAa WIM MPOAYKTa peakIMyh MO HU3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OAHOTO U3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIINH).
Kucaopoacoaep:kamue opranHndecKkue coeIMHeHUs

[IpenenpHble OAHOATOMHBIE CIUPTHL. METaHOJI U 3TAHOJ: CTpOeHUE, (PU3nUecKue u
XUMHUUYECKHE CBOMCTBA (PEAKIMU C aKTUBHBIMU METaJlylaMU, TaJOT€HOBOIOPOIaMH,
rOpEeHHe), NpUMEHEHUE. BoaopoaHbie CBSI3M MEXAY MOJIEKYJIaMH CIHPTOB.
JlelicTBHE METAaHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbie COUPTHI. DTUIICHTJIUKOIb U TIUIEPUH: CTPOCHHE, (PU3UUECKHE U
XHUMHYECKHE CBOWMCTBA  (B3aMMOJICMCTBHE CO  IEJIOYHBIMH  MeETaJlJIaMH,
KaueCTBEHHAsI pEakiusi Ha MHOroaTOMHBIE CHUPTHI). JlelicTBHME Ha oOpraHuszMm
yenoBeka. [[puMeHeHne riunepruHa u STUIEHT KOS,

deHoJI: CTPOCHUE MOJIEKYJTbI, (PU3UYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTH
denomna. [Ipumenenue denona.

Anbnierusibl U kemonwvl. opManbaeru, alneTaabIerul: CTpoeHue, puznueckue u
XUMHUYECKUE CBOMCTBA (peaKkIMU OKUCICHHS M BOCCTAaHOBJIEHUS, Kau€CTBEHHBIC

peaKkium), NoJIy4YeHUEe U MPUMEHECHHUE.
OnHOOCHOBHBIE TIpeACIIbHBIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAs U YKCYCHas
KHUCJIOTBI: CTPOCHHUE, (PU3NUECKUE U XUMUUYECKUE CBOMCTBA (CBOMCTBA, OOIIME st



KJ1acca KUCIIOT, peakius 3Tepuukanuu), noaydeHue u npumenenue. CreapuHoBas
U OJIEMHOBAsi KUCJIOThI KaK MPEACTaBUTENM BBICHIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEeHCTBUE.

Crnoxuble 3QHUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupoB. IlpuMeHenue xupoB. buosornueckas poib
KUPOB.

VYrneBonbl: cocTaB, KiacCUpUKAIMSA YIIIEBOJOB (MOHO-, JU- W TOJUCAXapUIIbI).
['moko3a — mpocTedmMii MoHocaxapua: OCOOEHHOCTH CTPOECHHUS MOJIEKYJIBI,
du3nyecKrue ¥ XUMHUYSCKHE CBOMCTBA (B3amMoeicTBue ¢ ruapokcuaoM meau(ll),
OKHCIICHHE aMMHaYHBIM pacTBOpOM oOkcuaa cepebpa(l), BoccTraHOBIICHHE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPOJIE, MPUMEHEHUE, OMOJIOTHYecKast poJib.
dortocunTe3. OpyKTO3a KaK U30MEP IIIHOKO3bI.

Kpaxman u nemwmono3a Kak NpupojHble nonaumepbl. CTpoeHue Kpaxmana u
Henono3bl. Pu3Nueckue W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAuECTBEHHAS PEAKIUS C HOJIOM).

DKCIEpUMEHTAIBHBIE METObI U3YUYEHHSI BELIECTB U UX IPEBPAILEHUI: IPOBEJECHUE,
HAOJIIOJICHUE U ONHMCAHHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KAUECTBEHHbIE PEAKLIHUHU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE HTAHOJIAa OKCHIIOM
menu(ll)), MHOrOaTOMHBIX COMPTOB (B3aUMOACHCTBUE TIUIIEPHUHA C THIPOKCUIOM
memu(ll)), anpaeruoB (OKUCIEHHE aMMUAYHBIM pacTBOpoM okcuja cepedpa(l) u
runpokcuom wmenu(ll), B3auMopelicTBUe Kpaxmaja C HMOAOM), NPOBEACHUE
PaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTBHI.

Pacuérnrple 3agaun.

Bbluncienyss o ypaBHEHHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJTUYECTBA
UCXOJHOIO BEIEeCTBAa WM NPOAYKTa peaklUuu IO U3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM IPOJAYKTOB PEAKIIMH).
A3oTcozeprkalume OpraHu4eckue COeIMHEHHUS.

AMMHOKHUCIIOTBl Kak aM(OTepHble OpPraHUYecKHe coequHeHus. Pu3nyeckue u
XMMHUYECKHE CBOMCTBA aMHHOKMCIOT (Ha mpuMepe rmuuHa). buonormueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benkn Kkak MNpUPOAHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. IlepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCIepUMEHTANIbHBIE METObI N3YUYEHHUSI BEIIECTB U UX NPEBpaIlleHUI: Ha0JIt01eHue
U OIMCaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JE€HATypalus OCJIKOB MPHU HAarpeBaHUH,
[IBETHBIC PEAKIIUU OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIE TMOHSATHUS XUMHUHU BBICOKOMOJEKYJSIPHBIX COEAMHEHUH: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEAHIS MOJIEKYJIApHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALUs U MOJTUKOHEHC AU



ODKCHEPUMEHTAJIbHbBIE METOJbl H3YyYE€HHUsSI BEUIECTB W MUX [PEBpAILCHUMN:
O3HaKOMJICHHE C 00pa3laMH MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MPU M3YyYEHUU OpraHuYeckor xumuu B 10
KJIaCCE OCYIIECTBIIACTCS Yepe3 MCIOJIb30BaHHE KaK OOIUX €CTECTBEHHO-HAYYHBIX
MOHSITUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO61u1ue ecTeCTBEHHO-HAYYHBIE MTOHSATHS: IBJICHUE, HAYYHbIN (aKT, TUIOTe3a, 3aK0H,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
M3MEpPEHUE, SKCIIEPUMEHT, MOJICTTMPOBAHUE.

dusuKa: Matepusi, YHEPIrusi, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, YHEPreTUUECKUM
YpOBEHbB, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3HUECKUE
BEJIMYMHBI U €IUHULIBI UX U3MEPECHMUSI.

buonorus: xknerka, opraHu3M, Owocdepa, OOMEH BeEIIECTB B OpraHuU3Me,
dboTocuHTE3, OHOJIOTMYECKH aKTHBHBIC BemiecTBa (OENKH, YIJIEBOJBI, JKHPHI,
(bepMeHTHI).

['eorpadusi: mMuHEpanbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAeMble, TOILIMBO,
PECYPCHL.

TexHoNorus: MUIIEBbIC MPOIYKThI, OCHOBBI PAIIMOHAJIBHOTO IMUTAHUSA, MOIOIINE
CpEeICTBa, JICKAPCTBEHHbIE W KOCMETHYECKHWE IpernapaThl, MaTepuabl U3
HCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBLI 110
XUMUHN HA BA30OBOM YPOBHE CPEJIHEI'O OBHIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOSHHUS 00yJarOIIMMHUCS
nporpaMMm cpeaHero oOiero 00pa3zoBaHus (JTUYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HayuHo-mMeToaudyeckoil OCHOBOM il pa3palOTKU TUIAHUPYEMBIX
pE3yNbTaTOB OCBOCHHSI MPOTPaMM CpEAHEro o00mero oOpa3oBaHUS SIBISETCS
CUCTEMHO-JIEATEIbHOCTHBIN MOJIXO/I.

B cooTBeTCTBUM € CHCTEMHO-ACATEILHOCTHBIM TOJAXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS NpeIMeTa «XHUMHS» Ha YPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HaHWE OOYYaAIOIIMMUCS POCCHUICKON TpakIaHCKOW UJEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHHIO;



HaJIM4Khe MOTUBALIMU K O0YyUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;
TOTOBHOCTh M  CIIOCOOHOCTh OOY4YalolUXCS PYKOBOJCTBOBAThCS B  CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIMMHU II€JI0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4KMe PABOCO3HAHUS SKOJOTUYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh IEJIH
U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE PE3yIbTaThl OCBOCHUS TPEAMETA « XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM U BOCIUTATEIBHOMN JEATEIBHOCTH B COOTBETCTBUM C TYMaHUCTUUYECKUMH,
COLIMOKYJIbTYPHBIMHU,  JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH U  HUJeajaMu
POCCHIICKOTO TPa)KJAHCKOTO O0OIlecTBa, MPUHATHIMU B O00IIECTBE HOPMaMu U
NpaBWIaMH  TOBEACHUS, CHOCOOCTBYIOIIMMU  IpoOIlecCaM  CaMOIIO3HaHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTU O0YUYarOIIUXCSI.
JInyHOCTHBIE  pe3ynbTaThl  OCBOEHUS  MHpeaMera  «XUMHUSD»  OTpaxkaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aiuy MPUHATHIX B 00IeCTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHHUS OO0YYalOUUMHUCA CBOMX KOHCTHUTYLHOHHBIX TMpaB M O0OSI3aHHOCTEM,
YBaKECHUS K 3aKOHY U MTPABOIOPSAIKY;

MPECTABICHUS O COLIMATIBHBIX HOPMAaX U NIpaBUJIaxX MEXJIMYHOCTHBIX OTHOIIEHU B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOHN AESATEILHOCTH MPHU CO3JaHUU YYEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U TO3HABATEIIbHBIX 3a/1a4, BHIMOTHEHUH XUMUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U MTPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JPYTUX TIPU aHAJU3€ PA3TMYHBIX BUJIOB YUYECOHOU JESATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

LEHHOCTHOTO  OTHOIIEHUSI K HMCTOPUYECKOMY W  HAy4YHOMY  HacJleAUIO
OTE€YECTBEHHON XMMUH;

YBOKEHHUSI K TIPOIIECCY TBOpYECTBA B 00JacCTH TEOPUM U MPAKTHUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTIXKEHHUS HAyKU €CTh Pe3yjbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca U IO3HABATEJbHBIX MOTHBOB B IOJYYCHUH U TOCJICAYIOIIEM aHAJIN3e
“H(pOpMaIIK O IEPEIOBBIX JOCTIKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 MTOBE/ICHHUS;



CIIOCOOHOCTH OIIEHUBATh CUTYyallMU, CBSI3aHHBIC C XMMUYECKUMH SIBICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HA MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJICHUE U MOCTYIKH CBOUX TOBAPUILEH C MTO3ULIUAN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBUM ITUX MTOCTYIIKOB;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

MMOHMMAaHMS IEHHOCTEH 310pOBOTO U 0e30macHOro oopasa >XKM3HU, HEOOXOTUMOCTH
OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (U3HMYECKOMY M ICHXUYECKOMY
310POBBIO;

COOIONIEHNsT TPaBWJI OE30MAaCHOTO OOpamieHuss C BEIIECTBAMH B  OBITY,
MOBCEHEBHOM KU3HU U B TPYJAOBOH JAEATCIHHOCTH;

MMOHMMAaHMS LIEHHOCTH MPaBWJI WHAUBUIYATBHOTO U KOJUIEKTUBHOTO 0€301acHOTo
MOBEACHUS B CUTYAIUAX, YTPOKAIOIINUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TIOCJICICTBUM W HENPUITUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHHS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHUKATHBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIE0BATEILCKOM IEITEIHBHOCTH,
0OI1IeCTBEHHO TOJIE3HOM, TBOPUECKON U APYTUX BUIAX JACATEILHOCTH;

YCTaHOBKM HAa AaKTMBHOE y4YaCTHME B PEIICHUU MPAKTUYECKUX 3a7ad COLUAIBHOMN
HaIpaBJICHHOCTH (B paMKax CBOETO KJlacca, IITKOJIbI);

HWHTEpeca K MPaKTHIECKOMY M3yUCHHIO Mpodeccuil pa3InyHoro pojaa, B TOM YHCiie
Ha OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUHN IO XUMUH;

YBAXKEHUS K TPYLY, JIIOJIAM TPYya U pe3yJbTaTaM TPYAOBOMU JIESITEIbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYAJIbHOU TPAEKTOPUHU OOpa30BaHMUS,
Oyaymieit mpodeccun U peanu3alii COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEM K XHWMHH, MHTEPECOB M IOTPEOHOCTEM
00IIIeCTBA;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

DKOJIOTMYECKH I1e71eCO00pa3HOTr0 OTHOIICHHMS K TIPUPOJIe, KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMJIC;

MOHMMAaHMUS TJIOOAJBHOTO XapakTepa JKOJOTHMYECKUX IpoOJieM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJTHON ¥ COUATIBHOM CPEBI;
OCO3HaHUSI HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHIXKEHUM XUMHUHU JJIsl PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIb30BAHUS;

AKTUBHOTO HENPHUATHS JIEUCTBUM, MPUHOCIIIUX BPEI OKPYXKAOUIEHW MPUPOTHOU
cpeie, YMEHHUsI MPOTrHO3UPOBATh HEOJArOMPUITHBIE SKOJIOTUUECKUE TOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HAJIMYKUS PA3BUTOTO HKOJIOTUYECKOTO MBIILICHUS, JKOJOTMYECKON KYJIbTYPHI,
OTIbITa NeSITETbHOCTH AKOJIOTUYECKOM HaIMpaBJE€HHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIbHOMN



MpPaKTUKE, CIOCOOHOCTH M yMEHUSI AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKU;

MOHUMAaHUs Crenu(UKU XUMHUHM KaK HayKd, OCO3HAHUA €€ poju B (OpMHUPOBAHUU
palMOHANIBHOTO HAYYHOT'O MBIIUICHUS, CO3JJaHUU 1I€JIOCTHOTO TpeicTaBlieHust 00
OKPY’KAIOLIEM MUPE KaK O €JUHCTBE PUPOABI ¥ YEJIOBEKA, B IO3HAHUU IIPUPOJAHBIX
3aKOHOMEPHOCTEW U pelICHUH MPOOIeM COXpaHEHHS MPUPOIHOTO PABHOBECHUS;
yOexAEHHOCTH B 0COO0M 3HAUUMMOCTH XUMHH JJI COBPEMEHHOW IIMBUIIN3ALIUU: B €€
T'YMaHUCTHUUYECKOW HANpaBJICHHOCTH M BaXXHOW POJM B CO3JaHUM HOBOM 0asbl
MaTepUaIbHOU KYJIbTYPbI, PEIICHUN TI100aTbHBIX MPOOJIEM YCTOMYHUBOTO PA3BUTHS
YEJIOBEUYECTBA — CBHIPbEBOM, DJHEPreTUYECKOM, THUIIEBOM U HKOJOTMYECKOU
0€30MacHOCTH, B Pa3BUTHH MEJIULIUHBI, 00ECIIEYEHUH YCIOBUH YCIIEIIHOTO TpyAa U
HKOJIOTUYECKU KOM(POPTHOM KU3ZHU KaXA0Tr0 WieHa OOIIEeCTBa;
€CTECTBEHHO-HAYYHON I'PAMOTHOCTH: IIOHMMAHMA CYIIHOCTH METOAOB IIO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BaTh MOJyYaeMble
3HAHMS JUISl aHAIM3a U OOBSICHEHHUS SIBIICHUN OKPYKAIOLIEro MUPA U MIPOUCXOASAIINX
B HEM M3MEHEHUH, YMEHUS J1eJ1IaTh 00OCHOBAHHBIE 3aKJIFOUECHHSI HA OCHOBE HAYYHBIX
(aKkTOB M UMEIOIINXCSI TAHHBIX C LIEJIbI0 OJMYyYEHUs TOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XUMHUUECKHE 3HAHUS I PELICHUS
po0JIeM B peAIbHBIX KU3HEHHBIX CUTYaLIUSX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BAHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY I10JIy4YE€HHUIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBUU C )KU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTAM TpyJda B pa3liMyHbIX cdepax NpodecCHOHATBHON

JESTEIbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIC Pe3yIbTaThl OCBOCHUS YIEOHOTO ITpeaMeTa « XUMHUS» Ha YPOBHE
CpeaHero oo1ero 0opa3oBaHus BKIFOYAIOT:

3HAYMMBIE TUTST dbopMHUpOBaHUS MHPOBO33PCHUS 00yJaroIuXxcs
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHATHSA, OTPaXKAIOIINe
IIEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa U CHEeUU(PUKYy METOJ0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
IpoIecc, CUCTeMa, HayYHBIH (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCcCe0OBaHNe, HAOTIOIeHNE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);
yHUBEpCaIbHBbIC Yy4eOHBbIC JelcTBHS (TIO3HABATENbHBIE, KOMMYHUKATUBHBIC,
pETYJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COITMATLHOM KOMIIETCHITMN 00yYarOIINXCS;



CIIOCOOHOCTh O0OYYAIOIMXCSl KMCIOJIb30BaTh OCBOEHHBIE MEXKIUCUUILTMHAPHBIE,
MHUPOBO33pEHUYECKME 3HAHMSI W  YHUBEpCaJbHble y4eOHbIE JIEUCTBUS B
MTO3HABATEJIbHON U COLMAIIBHOW MPAKTHKE.

MeTtanpeaMeTHbIC pe3yJIbTaThl OTPAKAIOT OBIAJACHIEC YHUBEPCATHHBIMHI YI€OHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIASTUBHBIMU JCUCTBUSIMH.
OBJiaieHNe YHUBEPCAIbHBIMHU YUeOHBIMH NO3HABATEIbHBIMHU ACHCTBUSAIMM:

1) 6a30Bble JJOruvYecKune JaeicTBUSI:

CaMOCTOSITENILHO (DOPMYJIUPOBATh U AKTYaJU3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPEAEIATH LENU AEATCIIbHOCTH, 3a7aBasi MapAMETPhI U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI IEATEIBHOCTH C IOCTABIECHHBIMHU LIEISMU;

MCIIOJIb30BaTh PU OCBOEHWUH 3HAHUH NMPUEMBI JIOTUYECKOTO MBILIJIEHUS — BBIJICIATh
XapaKTEpHBIC MTPU3HAKYU MTOHATUN U YCTAHABIMBATh UX B3aUMOCBSI3b, HCIIOIb30BATh
COOTBETCTBYIOIIHME MOHATHUSA JJIs1 OOBSICHEHUSI OTJEIbHBIX ()aKTOB U SIBJICHUI;
BBIOMPATh OCHOBAHUS M KPUTEPUU IS KIACCU(DUKAIIMU BEIIECTB U XUMHUYECKUX
peakuuii;

YCTaHaBJIUBATh IPUYMHHO-CIICICTBEHHBIE CBSI3U MEXY U3Yy4YaeMbIMHU SIBIICHUSIMU;
CTPOUTH JIOTUUECKUE PaCCyXJeHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTHUN),
BBISIBIIATH 3aKOHOMEPHOCTHM WM MPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX,
(bOopMyIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;

IIPUMEHATh B IIPOLECCE IO3HAHUS, HCIIOJIb3YEMbIE B XHMHU CHUMBOJMYECKHUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyia, ypaBHEHUE XUMUYECKOU peakIuu
— MPU PElICHUH Y4YEOHBIX TMO3HABATEIBHBIX M MPAKTUUYECKUX 3a/ad, MPUMEHSThH
Ha3BaHHBIC MOJICIIBHBIE MPEJICTABICHUS ISl BBISBICHUS XAPAKTEPHBIX IMPU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE AeliCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TTO3HAHUSI BEIIECTB M XUMUYECKUX PEAKIIUIA;
dbopMyIMpoBaTh MENU U 3a7a4d HCCIICIOBAHUS, WCIIOJIH30BATh MOCTABJICHHBIC U
CaMOCTOATEIHLHO C(HOPMYTUPOBAHHBIC BOIIPOCH] B KAU€CTBE HHCTPYMEHTA ITO3HAHUS
U OCHOBBI g (OPMHUPOBAHMS THUIIOTE3Bl TIO0 TMPOBEPKE TMPABHIBHOCTHU
BBICKA3bIBAEMBIX CYKJICHU;

BJIAJIETh HABBIKAMH CAMOCTOSITEILHOTO IUIAHUPOBAHUS U MTPOBEICHUS YUYEHUUECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHMs HAOJIOIaTh 3a XOJOM TIpollecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yJbTaT, (POPMYITHPOBATH 0OOOIICHHS U
BBIBOJIbI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJIBTATOB HMCCIEAOBAHUS, COCTABJISATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON paboTe;

pUOOPETATh OMNBIT YYEHUYECKOHN MCCIIeIOBATEIbCKON U MPOEKTHOM ACSITEIbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TOHMCKY METOJIOB
pELICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOJA0B IMO3HAHUS.

3) pabora ¢ unpopmaumeii:



OpPUEHTUPOBATHCS B PA3MYHBIX MCTOYHHMKAX MHPOpMaluu (HAy4YHO-TOMYJsIpHas
JUTEpaTypa XUMHUYECKOIO COJEpKaHMUs, CIPAaBOYHBbIE TMOCOOUs, PECypChl
WNuTepHera), aHanu3upoBaTh MHPOPMALMIO pPA3IUYHBIX BHAOB U  (QopM
MpeCTaBIICHUS], KPUTHUYECKHU OIICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;

bopMyIMpOBaTh 3alPOCHl U MPUMEHSTH PA3IMYHbIE METObI MPU MOUCKE U OTOOpE
uHpopMaIuu, HEOOXOIUMOM NJisi BBIMOJIHEHUS Y4EeOHBIX 3a7ad ONpenelEHHOTO
TUIIA,

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOMPATh ONTHUMAaNIbHYIO (hOpMY Mpe/icTaBlieHus WHGOpMAaIUH
(cxembl, rpaduKu, JUArPaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTHE);

MCIIOJIB30BaTh HAYUYHBIM SI3bIK B KaueCTBE CPEJCTBA MpHU pabOTe ¢ XUMHYECKOU
uH(popManuen: MPUMEHATh MEXIpeIMETHbIE ((PU3UYECKHEe U MaTEMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISIHOCTH.

OBJiaieHne YHUBEPCAJIbLHBIMI KOMMYHHMKATHBHBIMMY JI€iCTBUSIMU:

3a/laBaTh BOIPOCHI IO CYHIECTBY OOCYX JaeMoill TeMbl B XOJA€ AWanora W/Wiu
JUCKYCCUHU,  BBICKa3bIBaThb  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS PEAJIOKEHHON 3a/1a4H;

BBICTYNIaTh C MPE3CHTALMEH pPe3yJbTaTOB IO3HABATEIbHON JEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BHITIOTHEHUHN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyJIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM IMPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAHMS TMO3ULUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBJaieHne YHUBEPCAIbHBIMH PEryJISITUBHBIMU AeHCTBUSIMM:
CaMOCTOSITEJIbHO  IUIAHUPOBATh W OCYLIECTBIIATH CBOKO  [O3HABATEIIbHYIO
JEATEIIbHOCTh, OMpenensia €€ e M 3aJadyd, KOHTPOJUPOBaTh U IO MEpE
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJfOPUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ady, BbIOMpaTh Haubosee
3 PeKkTUBHBIN €MOCO0 MX pelIeHHS ¢ YY4ETOM TMOJIydeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIJISITh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTM Ha OCHOBE CaMOaHalu3a U
CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC



[IpeameTHbIE Pe3yIbTaThl OCBOCHUS Kypca «Oprannyeckasi XuMush» OTPaKaroT:
c(hOpMHUPOBAHHOCTh MPEACTABICHUN O XUMHYECKOM COCTABIISIONIEH €CTECTBEHHO-
HAy4YHOM KapTUHBl MHpA, POJIM XHMHH B TO3HAHUU SBJICHUA TPHUPOABI, B
GOpMHpPOBAaHUN MBIIUICHUS H KYJIbTYphl JUYHOCTH, €€ (yHKIHOHATIHLHOU
TPAaMOTHOCTH, HEOOXOIMMOM IS PEIICHUs] MTPAKTUYECKUX 3a/1ad U HKOJOTHICCKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IIPUPOTHOM Cpeie;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUN, KOTOPasi BKIFOYAET: OCHOBOIIOJIArarolue
MOHATUS (XUMHYECKUN JIEMEHT, aTOM, AJIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJIa,
BaJICHTHOCTh, JJEKTPOOTPHUIATEIHPHOCTh, XUMHYECKas CBS3b, CTPYKTypHas
dopmyrna (pa3BEpHyTas W COKpaméHHAas), MOJb, MOJIApHAs Macca, MOJISAPHBIN
00BEM, YTIJIEPOJHBIN CKeNeT, (QPYHKIMOHAJIbHAS TpyMmma, pagukal, H30Mepus,
U30MEphl, TOMOJIOTUYECKUA psZl, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOJ U
a30TCOJIepKAIUE COCIUHEHUS, MOHOMEpP, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBEICOKOMOJICKYJISIPHBIC COCIMHCHMsI); TCOPUM M 3aKOHBI (TCOPHUS CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MAacCChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XWMHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalue B OCHOBE MOHUMAaHUS MPUYMHHOCTU W CHUCTEMHOCTH XMMHYECKHUX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30macHOM HCITOJIb30BAaHUN BAXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JACSATEIBbHOCTH YEIOBEKA;

chOPMHUPOBAHHOCTh YMEHUW BBISBJISATh XapaKTepHblE TNPU3HAKU TOHSITHUH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS TPHU
OIMCAHWH COCTaBa, CTPOCHUS U MPEBPAIICHUH OPTaHNYECKUX COCTHHCHHIM;
c(OPMHPOBAHHOCT, YMEHHUW MCIOJb30BaTh XUMHUYECKYIO CHUMBOJHKY IS
COCTABJICHHUSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMys OpraHMYECKHMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETU MOJIEKYJl OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAJICKHOCTh HM3YyUYCHHBIX
OPraHMYECKUX BEIIECTB MO0 HX COCTaBy M CTPOCHHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOPOAbl, KHCIOPOA U a30TCOJIEpPKaIUe
COCIMHCHUS, BBICOKOMOJICKYJISIPHBIC COCAWMHEHUS), JaBaTh WM Ha3BaHUSA II0
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIE
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHosl, GopMaibIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJIr0JI03a, TIUIUH);

c(hOpPMHPOBAHHOCTH YMEHUS OTIPEEIATH BUIBI XUMHUYECKON CBS3H B OPTaHUICCKUX
COeIMHEHUAX (OIMHAPHBIEC U KPATHBIE);



chOPMHPOBAHHOCT, yYMEHHUS NPUMEHATH TOJIOKEHUS TEOPUU  CTPOCHHUS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;
c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTPOCHUE, (PUBNUYECKUE U
XUMUYECKAE CBOWCTBA THUIMYHBIX MPEJICTABUTENECH pa3IUYHBbIX KJIACCOB
OpraHMYeCcKUX BellecTB (METaH, 3TaH, dTUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTuI0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
aleTanbIeTu, MypaBbiUHasl U YKCYCHAsl KHCIJIOTBI, [JII0K03a, KpaxmaJl, LeJI0J103a,
AMUHOYKCYCHAsl KHCJIOTa), WLIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXIY HHUMHU
YPaBHEHUSIMH COOTBETCTBYIOIIMX XHWMHUYECKMX PEAKIUNA C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYIT;

chOpMHPOBAHHOCTh, YMEHHSI XapaKTEepPU30BaTh HUCTOUYHUKH YIIJIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CHOCOOBI HX NEPEPAOOTKU U MPAKTUUECKOE
IPUMEHEHUE POAYKTOB MEpepadbOTKH;

c(OpMUPOBAHHOCTh YMEHU MPOBOJIUTH BHIYMCIICHUS 110 XUMUYECKUM YPaBHEHUSIM
(Macchbl, 00bEMa, KOJMYECTBA MCXOJHOTO BELIECTBA WM MPOAYKTa PEaKUUu IO
U3BECTHBIM Macce, O00BbEMY, KOJMYECTBY OJHOTO M3 HMCXOJIHBIX BELIECTB WIIU
IPOIYKTOB PEAKIIUN );

c(hOpMUPOBAHHOCTh YMEHUW BJIAJETh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOJAX
HAy4YHOI'O II03HAHMS, MWCHOJB3YEMBIX B XMMHM IIPH HM3YYCHHH BEIIECTB U
XUMHUUYECKUX sIBJIEHUH (HaOI0eHIE, U3MEPEHUE, SIKCIIEPUMEHT, MOJICITUPOBAHHUE),
UCIIOJIb30BaTh CUCTEMHBIE XWMHUYECKHE 3HAHUS Uil MPUHATHS pEUIeHUuH B
KOHKPETHBIX JKU3HEHHBIX CHTyallMsAX, CBSI3aHHBIX C BEIIECTBAMHM M HX
PUMEHEHUEM;

C(OPMUPOBAHHOCTh YMEHHUN COOJIIOJaTh MpaBHJIa IOJB30BAHUS XUMHUYECKOM
MOCYJIOM W JTabOpaTOpHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs: C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

C(OPMUPOBAHHOCTh ~YMEHMHM IUIAHUPOBATb U  BBINOJHATH  XUMHUYECKHI
HKCIEPUMEHT (TIpEeBpallleHNs] OPraHMYECKUX BEIIECTB IPU HArPEBaHUU, MOJIyUYEeHUE
ATWIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPTaHUYECKUX BELIECTB,
JeHaTypauus OeIKOB MPU HAarpPEBAHHUHM, LIBETHbIE PEAKLIUH OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKU O€30MAaCHOCTU TMpU OOpallleHHMH C BEIIeCTBAMU H
7a00paTOpHBIM ~ 000PYJAOBaHHEM, MPEACTABIATH PE3YyIbTaThl XUMHUYECKOIO
JKCIIEpUMEHTa B (OpMe 3alluCu YpaBHEHMH COOTBETCTBYIOIIMX pEaKIUil u
(GbopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOPMHPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  aHAJIM3UPOBATH  XMMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, aTepuer u apyrux);

c(OpMUPOBAHHOCTH YMEHHM COOJII0aTh MPaBUiIa 3KOJIOTHUECKH 11eJIeco00pa3Horo
NOBEACHUSI B OBITY U TPYAOBOH MIEATENBHOCTH B LEJISAX COXPAHEHHS CBOETO



3I0POBbsI M OKPYXKAIOIIEH MPUPOIHOM Cpelbl, 0CO3HABATh OIACHOCTH BO3IEUCTBUSA
Ha >KMBBIE OPTaHU3MBI OIPENEIEHHBIX OPraHUYECKUX BELIECTB, IIOHUMAsl CMBICI
nokazarenss [IJIK, mosicHITP Ha mpuMepax CIocOoObl yYMEHBIIEHUS U
IIPEAOTBPALLEHUS UX BPEAHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA;

Ui O0y4aromMxcs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370pPOBBSI: yMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUI CIeNbIX M CIa0OBUIAIIMX OOYYarOIIMXCs: YMEHUE UCIOJIb30BATh PeIbe(HO-
TOUCUHYIO cucteMy obo3Hauenwuit JI. bpaiins nis 3anucu XxuMudeckux GopMyiI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

Koau4decTBo yacoB

DJIeKTpOHHbBIe (LU (POBHIE)

HaumenoBaHue pa3aejioB M TEM NPOrpaMmal KOHTpO.TIL- HpaKanec
n/n Bcero o0pa3oBareJibHbIE pecypchl
HbIe padoThI KHe padoThbl
Pazjea 1. Teopernyeckue 0OCHOBBI OPraHM4YecKOM XMMHUM
11 [Ipeamer oprannyecKor XuMuu, €€ BOSHUKHOBEHMUE,
' pa3BUTHE U 3HAYCHUE. !
12 Teopust CTpOCHUSI OPraHUYECKUX COeTUHEHUN A. M.
' BytiiepoBa, €€ OCHOBHBIE IIOJIOKEHHUS ! bubnuoreka [IOK
[Ipencrasnenue o kaccupuKauy OpraHnIECKUX https:/myschool.edu.ru/
13 BeniecTB. Homenkiarypa (cucremaruueckas) u
' TPUBUAJIbHBIEC HA3BAHUS OPTAaHUYECKUX BEILECTB. ! !
CraproBasi AMATHOCTHKA.
Hroro mo paszaeny 3 1
Paznen 2. YrineBogoponst
2.1 IIpeneabHbIe YIIIEBOAOPOABI — AJIKAHBI 2
2.1.1 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN P bubnmorexa TIOK
https://myschool.edu.ru/
2.1.2 | MeraH u 3TaH — OpoCTeHIIne IPeICTaBUTENN aIKaHOB 1
29 HenpenenbHble yriieBoa0poabl: aJIKEHbI, aJIKaIHECHbI,
) AJIKHHBI 6 1
2.2.1 AJIKEHBI: COCTaB M CTPOECHUE, CBOMCTBA 1 Butmorexa [IOK
997 DTHJICH U TPOMUJICH — MPOCTEHIINE MPEICTABUTEIN https://myschool.edu.ru/
o AJIKCHOB !
223 [Tpaktuyeckas padora Ne 1. «[lomyueHue sTuineHa u 1 1



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

W3yYEHHE €TI0 CBOMCTBY»

Anxanuensl. byraguen-1,3 u metunoyranueH-1,3.

224 [MonyueHne CHHTETUYECKOTO KayuyKa U PE3UHbI !
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS,
2.2.5 TOMOJIOTHYECKUM psii. ALIETUIIEH — NPOCTEHIINI 1
IIPEJICTABUTEIND aJIKUHOB
2.2.6 | BbluuciaeHus 10 YpaBHEHUIO XUMUYECKOW PEeaKun 1
2.3 ApomMaTHyecKue yIJIeBOJ0POAbI 3
2.3.1 Apenbl: 6eH301 1 Tonyoll. TOKCHYHOCTh apeHOB 1
bubmuoreka [IOK
231 I'enernueckas CBA3b yIIIEBOIOPOIOB, IPUHAJIEKAILNX K : hitps://myschool cdu.rw/
pa3IMYHBIM KJIaccaM
2.3.1 KonTponbnas padbota mo pazaeny «YIieBogopOab». 1
2.4 IIpuponHbie HCTOYHUKH YIJ1€BOIOPOI0B M UX 5
nepepadorka
[IpuponHbie HCTOYHUKYU YITIEBOAOPOAOB: IPUPOIHBIH ra3
2.4.1 Y TIOTTYTHBIE HEPTSIHBIC Ta3bl, HEPTH U MPOTYKTHI €€ | bubnuorexa [IOK
nepepadoTKu https://myschool.edu.ru/
[IpupoaHble HCTOUHHUKH YITIEBOIOPOAOB: IIPUPOIHBIN I'a3
2.4.2 | unomnyTHbele HeQTSIHbIE ra3bl, HEPTh U MPOAYKTHI €€ 1
nepepadoTKu
HToro no pazneny 13
Pazgen 3. Kucioponacoaep:kamue opranu4yeckue coeJHHeHHs
3.1 Cruprbl. PeHoa 3
311 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI: METAHOJI U 3TAHOJL.
BonoponHas cBs3b bubnuoreka [OK
3.1.2 | MHOroaroMHbIe CIIUPTHI: ITUICHIIIUKOIb U TIUICPHH https://myschool.edu.ru/
313 ®deHom: CTpOEHUE MOJIEKYIBI, (PU3HUECKUEe U XUMUYECKHE

CBOfICTBEl, MMPUMCHCHUC



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Anbaernabl. KapoonoBbie kucaorbl. Ci10:KHbIE

3.2 3pupsI 7
3.2.1 Anpnerupl: GOpMalbICTH U alleTATBIACTHI. ALIETOH 1
399 OnHOOCHOBHBIC MpeAeTbHBIE KapOOHOBBIC KHCIIOTHI: 1
MypaBbHHAs U YKCYCHast
393 [Ipaktuuaeckas padora Ne 2. «CBoiicTBa pacTBOpa yKCyCHOM |
KHCJIOTED) Bbu6mmoreka IIOK
CreapuHOBast U OJIEMHOBAsI KUCIOTHI, KaK MPEICTaBUTENN https://myschool.edu.rw/
3.24 BBICIINX KApOOHOBBIX KHCIOT 1
395 MI:IJ'Ia KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, HX MOIOIIIEE !
JeicTBUEC
396 CrnoxHbie 3QUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCIIOT. !
Tuaponu3s cinoxHbIX 3GupoB
3.2.7 JKupbl: rEApoOK3, IPUMEHEHHE, OHOIOrHYECcKast POJIb KUPOB 1
33 YrieBoabl 3
331 YreBonbl: cocTas, Knaccudukanus. Baxaeime 1
e MPEeACTaBUTENN: TITI0K03a, (PPyKTO3a, caxaposa Bbubmuorexa [JOK
3.3.2 Kpaxmai 1 1eutioo3a Kak IpUpPOIHbIE TTOTHMMEPBI 1 https://myschool.edu.ru/
KouTponbHas pabota mo paszaeny «Kucnopoaconepkaiiue
3.3.3 OpraHUYeCKUe COETUHEHHSD 1
Hroro no paszgeny 13
Pa3nen 4. A3orcoaep:kaniue opraHnyecKue coeTuHeHu st
4.1 AMHHBI. AMHHOKHUCJI0THI. Beakn 3
4.1.1 AMUHBI: METHJIAMWH U AaHWINH 1
AMWHOKHCIIOTHI KaK aM(poTepHbIe OpraHUYEeCKNUE COSAMHEHUS, Bu6nuorexa [IOK
4.1.2 ux Ouonormyeckoe 3HaueHue. [lentuasl. benkn kak 2 https://myschool.edu.ru/
MIPUPOAHBIE BEICOKOMOJICKYIIAPHBIC COCTUHCHUA.
413 IMpome:kyTOYHAsSI ATTECTAIMS. 3
HToroBas koHTpoIbHaAs1 padoTa
Hroro mo paszaeny 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Pasnen S. BeicOKOMOJIEKYJISAPHBIE COeIHHEHUA

5.1

ILnacTmaccel. Kayuyyku. Bosiokna 2
OcHOBHBIC MTOHATHS XUMUH BEICOKOMOJICKYIISIPHBIX
5.1.1 . Yp 1 Bbu6mmoreka IIOK
COCTMHEHHI
https://myschool.edu.ru/
519 OCHOBHBIE METOJIbI CHHTE3a BHICOKOMOJICKYIISIPHBIX i
o coenuHenui. [TnacTMacchl, Kaydyku, BOJOKHA
Hroro no pazaeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

34



https://myschool.edu.ru/

KAJIEHJIAPHO -TEMATUYECKOE ILLTAHUPOBAHUE 10 KJIACC
Nen/mt T KosinuecTBo
eMa ypoka HACOR Jlata

| [IpeameT oprann4eckor XuMuH, €€ BO3BHUKHOBEHUE, Pa3BUTHE U

3HaYEHUe !
) Teopus cTpoenus oprannueckux coequHenuit A. M. bytneposa,

€€ OCHOBHBIE ITOJIOXKECHUS !

[Ipencrasienue o KiIaccu(pUKAIMA OPraHUIECKUX BEIECTB.
3 Homenknarypa (cucremarnueckasi) ¥ TpUBHAIbHbIC Ha3BaHUS 1

opraHuyeckux BemiecTs. CTapToBbIii KOHTPOJILHBIN TeCT.
4 AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUN Pl 1
5 MertaH u 3TaH — OPOCTEHIINE MPEICTABUTEIN aJIKAHOB 1
6 AJKeHBI: COCTaB U CTPOECHUE, CBOWCTBA 1
7 OTUJIEH U IPOIUJIEH — MPOCTEHIINE NPEACTAaBUTEIN AIIKEHOB 1
g IIpakTnueckas padora Ne 1. «Iloayyenue aTnjiena u

HU3y4eHHe ero CBOMCTB» !
9 Ankanuensl. byranuen-1,3 u metunOyraauen-1,3. [lonyuenue

CUHTETUYECKOTO KaydyKa U PE3UHBI I
10 AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYECKUI

psa. ALeTuIeH — MPOCTEHIINM [TPeICTaBUTENb aJIKUHOB !
11 Boluucnenus no ypaBHEHUIO XUMHUYECKON peakLuu 1
12 ApeHbl: 6eH301 1 TOIyoJl. TOKCHYHOCTh apeHOB 1
13 I'eneTnyeckas cBsI3b yIIIeBOJOPOI0OB, IPUHALICKALIUX K

Pa3IMYHbIM KJ1accaM !
14 Kontpoabnas padora Nel mo pazgeny «YriieBoaopoab». 1
15 [IpuponHbie HCTOYHUKY YITIEBOAOPOAOB: IPUPOIHBII ra3 u

MonyTHHIE He(TIHBIE Ta3bl, HEPTh U TPOAYKTHI € epepadoTKu !
16 [IpuponHbIe HCTOYHUKY YITIEBOAOPOAOB: IPUPOAHBIN ra3 nu

MOMYTHBIE HE(QTAHBIE ra3bl, HEPTh U MPOIYKTHI €€ MepepadoTKU !
17 IIpenenbHbIE OAHOATOMHBIE CIIUPTHI: METAHOJI ¥ 3TAHOIL.

Bonoponnas cBsa3b !
18 MHOroaToMHbl€ CIIUPTHI: 3TUICHIIIMKOIb U INIULEPUH 1
19 @deHoI: CTPOCHHUE MOJIEKYIIbI, PU3NUYECKUE U XUMUYECKHE

CBOMCTBA, IPUMEHEHUE !
20 Anpaerupl: GopManbIeruI U alleTalbaeru/l. AIIETOH 1
)1 OnHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbHHAs

U YKCYCHasl !
2 IIpakTnueckas padora Ne 2. «CBolicTBa pacTBOpPa YKCYCHOM {

KHCJI0THD)
3 CreapuHOBas U OJIEMHOBAs KUCJIOTHI, KaK IPEACTaBUTEIN

BBICIIUX KapOOHOBBIX KHCIIOT !
24 MBpbL1a Kak COJIHM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIIEe 1




JIEUCTBUE
)5 CrnoxxHble 3pHUPHI KaK MTPOU3BOJHBIE KAPOOHOBBIX KUCIIOT. {
Iuaponus cnoxHbIX 3¢GUpoB
26 XKupsr: runponus, npuMeHeHne, OUoJI0ruyecKas pojb KUPOB 1
7 YrneBonpl: cocTas, kiaccudukaius. Bakuerimme {
IIPEJCTaBUTEIIN: TNII0K03a, (PPYKTO3a, caxapo3a
28 Kpaxman u nesutono3a kak mpupoIHbIE MOTUMEPDI 1
79 Kontpoabnas padora Ne2 no pasgeny 1
«Kucnopoaconep:kauiye opraHuyeckue coenHeHns»
30 AMWHBI: METUJIAMUH U aHUJIUH 1
AMUHOKHCIIOTHI KaK aM(oTepHbIe OpraHMYECKUE COSTUHEHHUS,
31 ux Oononornyeckoe 3HadeHue. [lentuapl. benku kak mpupoaHbIe 1
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS.
10 IIpomeskyTounas arrecrauus. UToropasi KOHTpoJIbHast i
padora
33 OCHOBHBbIE IOHATUS XMMHH BHICOKOMOJIEKYJIIPHBIX COEMHEHUM 1
34 OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKY/ISIPHBIX COEINHEHHH. .
[TnacTmacchl, KaydyKu, BOJIOKHA.
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
I'padux xkonTposa mo Kypey «Oprannyeckasi xumus» 10 kiaace.
YMK O.C. I'nopueasina, U.I.OcTtpoymoBa, C.A.Ciaagkosa.
Ne HaumenoBanue Hara
n/n
1 CraproBasi TMarHOCTHKA.
2 KonTtponbHas pabora Nel mo pazneny
«YTI€BOAOPOIBI».
3 KonTtponbHas pabora Ne2 mo pazneny
<<Kch0pochozLep>1<amHe OpPraHn4cCKUcC
COCAUHCHU A
4 [IpomexyTouHas arTecTanusl.
HToroBast KOHTpOJIbHAs paboTa
UTOIO: 4




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus, 10 knacce/ I'abpuensa O.C., OGIecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»;
AxkunonepHoe obmectBo «M3narensctBo «IIpocemenue»

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

1. O.C.T'abpuensn, I'.I".JIpicoBa «Xumust Metoauueckoe rnmocobue — 6a3oBbii ypoBeHb» - M.: [Ipoda
2022 ron.

2. 2. O.C.I'abpuensia, M.I.OctpoymoB, «O011as XuMus B TeCTax, 3a7adax, ynpaxHeHusx. 11 kimacce» —
M.: Ipoda, 2023 rox.

3. 3. O.C.I'abpuensn, [1.H.bepeskun, A.A.Ymakosa «Xumus 10 knacc: KonTponbHbie 1
MIPOBEPOUHBIE PaOOTHI K yueOHuKy». — M.: lpoda, 2021 r.

4. 4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.Beenenckas «Xumus 10 kinacc: HactonbHas kHura s
yaurensi». Yacts 1 — M.: Ipoda, 2019 rog.

5. 5. O.C.I'abpuensn, I'.I".JIpicoBa, A.I".BBeaenckas «Xumus 10 knacc: HactonpHas KHHATa 115
yuutensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. 6. O.C.I'abpuensu, [1.B.Pemeros, U.I'.OctpoymoBa «3agaun o XUMUU U CIIOCOOBI UX PEIICHUSD -
M.: «/Ipoda», 2021ros.

7. 7. B.I'. JlenucoBa «Xumus 10 kinacc noypounsle miansl no yueOHuky O.C.I"'abpuensHa,
I".T".JIsicoBoit» - Bonrorpan» Yuurens 2018ros.

8. 8. M.A.Ps6oBa, Y .IO.Hesckas, P.B.JIuako «Tectrl mo xumuu 10 xiraccey», - M.: Dk3amen, 2019r.

9. 9.9. O.C.I'abpuensn, U.I".octpoymoB «Xumuueckuii sakcriepumenT B mkosie 10 kinace»; - M.:

Hpoda. — 2019 rox
IHADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET

Beeaurenannbichttp:// www.chemnet.ru ['azera «Xumusi» u cailT 1uist yuutens «5 uay Ha ypOK XUMHH»
http://him. 1september.ru Enunas konnekuus L{OP: [IpenmerHas komnekuus «XuMHs»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayYHbIC IKCTIEPUMEHTBI: XUMHSI.
Komnnekuus Poccuiickoro o01eo0pa3oBaTeIbHOTO mopTajia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuana mkOIbHUKOB 110 XUMHUHU
http://chem.rusolymp.ru Opranundeckasi XUMHsi: IEKTPOHHBIA YICOHUK LIS CPEAHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JI€KTPOHHBINA Y4eOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJIIEMK: XUMUS

http://www.chemistry.ru JluctannimoHHasi OJMMIIHA/IA IO XUMHH: TeJIeKOMMYHUKAIIMOHHBIN
00pa30BaTeNbHBIN MPOEKT



MUWHHUCTEPCTBO IMPOCBEIIEHUA POCCUNCKOM ®EJEPAIIIN
MunucrepcTBo o0pazoBaHus CTaBponoJbCKOro Kpas
Komurert oOpa3oBanus axMmuaucTpanuu ropoaa CraBponoJis

MBOY rumnaszus Ne 30 r. CtaBponoJs

PACCMOTPEHO COTI'JTACOBAHO YTBEPXJIEHO
PykoBoaurens MO 3amecTtuTens aupekropa mo YBP Hupexrop
MBOY rumnazuu Ne 30
JI.B. KpacHosipoBa E.B. I'puBeHHas r. CraBpornons
JLA. Hlumkuna

ITpotokomn Ne 1 ITpukaz Ne -0l
oT «28» aBrycra 2024 r. ot «01» cenTs0ps 2024 r. ITpuxa3z Ne -01

ot «01» cents0pp 2024 1.

PABOYAS ITPOTPAMMA
(ID 6278566)

yueOHoro npeamera «Xumusi. bazoBbiii ypoBeHb»

u1st ooyuaronuxcs 11 kimaccos

r. CraBponogs 2024 — 2025 r.



TEMATHYECKOE IINTAHUPOBAHUE 11 KUIACC

KosmnvecTBo yacos
Ne DJIeKTpOHHbIe (LM (ppPOBHIE)

HanmeHoBaHue pa3aesioB 1 TeM MPOrpaMMbI KoHTpoIB- MpakTuyec
n/n Bcero o0pa3oBaTe/ibHbIe pecypchl

HbIe padoThI KHe padoThbl

Pasjen 1. Teopernueckne 0CHOBbI XUMUM

Crpoenue aromoB. [lepuonnueckuii 3aKoH U
1.1 [Iepunonnueckas cucrema XUMHIECKUX 31eMeHToB [l. 1. 3
MenneneeBa

111 XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs !
o KOH(HUTYpaIsi aTOMOB

INepuonnueckuii 3akoH u [lepuoguueckas cucrema
1.1.2 | xummueckux snementos . M. Menzeneesa, ux CBs3b C 1 bubnuoreka LHOK https://myschool.edu.ru/

COBPEMEHHOU TEOpUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX
JIEMEHTOB U UX COCIMHEHUH I10 TPYIIaM U IIEPUOAAM.
1.1.3 | 3HayeHUe NEPUOAMYECKOTO 3aKOHA U CUCTEMBI 1 1
xumuyecknx uemeHToB [[.1. Menneneesa B pa3BuTun
HayKu. BXOAHO# KOHTPO/ILHBIN TECT.

1.2 Crpoenue BemectBa. MHOrooOpasue BellecTB 4

CrpoeHue BemecTBa. XUMUYECKasi CBSI3b, €€ BUBI;
1.2.1 | MexaHu3Mbl 00pa30BaHMs KOBAJECHTHOM CBS3H. 1
BonoponHas cBsA3b

bubmmorexa [1OK https://myschool.edu.ru/

BaneHTHOCTB. DIEKTpOOTpUIIATENLHOCTh. CTENEeHb
1.2.2 | oxucnenus. Bemecrsa MONEKYISIPHOTO U 1
HEMOJIEKYJISIPHOTO CTPOEHUS

1.2.3 | TlonsTHe o qucrepcHbIX cucrteMax. MIcTuHHBIE U 1



https://myschool.edu.ru/
https://myschool.edu.ru/

KOJIJIOUJAHBIC paCTBOPHI. MaccoBas J0JI1 BEIICCTBA B
pacTtBope

Krnaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX

1.2.4 | coenunenuil. 'eneTnueckas cBA3b HEOPraHUUECKUX 1
BEIIECTB, PA3JIMYHBIX KJIACCOB
1.3 XUMUYECKUE PeaKkuu 6
Knaccuukaus XuMHIeCcKuX peaxiyii B
131 HEOPraHUYECKON U OPraHNYEeCKOM XUMHUHU. 3aKOH
o COXpaHEHUs MacChl BEIIECTB; 3aKOH COXPaHEHUS U !
MIPEBPALICHHS SHEPTUU TPU XUMHYECKHX PEaKIUIX
132 Cxopoctsb peakuuu. O0paTuMble peakui. XUMUYECKOE
o paBHOBECHE !
133 [IpakTuueckas padora Ne 1. «BnusiHue pazauaHbIx
o (haKTOpPOB Ha CKOPOCTh XUMHUYECKOU PEaKIIUN» ! bubmuotexa LIOK https://myschool.edu.ru/
DnexTponutuyeckas aucconuanus. [lonstue o
134 BozopoaHoM rnokazarene (pH) pactopa. Peakiiun
o HOHHOTO 0OMeHa. [Mapon3 OpraHuYecKux U !
HEOPTraHMYECKUX BEUIECTB
135 OKuCINTENBHO-BOCCTaHOBUTENbHbIE peakiiu. [lonsTue
o 00 DIEKTPOJIM3€E PACIIABOB M PACTBOPOB COJIEN !
136 Kontponbnas padora no pasgeay «Teopernueckne
o OCHOBBI XHUMHH» !
Uroro no pazneny 13 bubmuotexa L{OK https://myschool.edu.ru/
Pa3nen 2. Heoprannueckass XumMus
2.1 MeTtanibl 6
Meraubl, ux nojioxxenue B [lepuoguueckoi cucreme
511 | XAMHHECKHX OEMEHTOB JI. 1. Menneneesa u | bubnnoreka [HOK https://myschool.edu.ru/

0COOEHHOCTH CTpoeHus aToMoB. Ob1Ke puznyeckue
CBOMCTBA METAJIOB



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

CrnnaBel MeTaIOB. DIIEKTPOXUMHUYECKUH P

2.1.2 HAIPSHKEHUN METAIIIOB
)13 XHWMHYECKHE CBOMCTBA BAKHEUIITUX METAJLIOB (HATPHA,
o KaJIMi, KaJIbIUi, MarHUM, AJTFOMUHAN) U UX COEAMHEHHI
2.14 XHUMUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCTUHCHUM
2.1.5 | XuMHYeCKHE CBOMCTBA IIUHKA, JKeJIe3a U UX COSAUHCHUM
1.6 [IpakTrueckas padota Ne 2. "Pemenue
o OKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «MeTaib»"
2.2 Hemeramis
Hewmerainel, nx nonoxenue B [leprnonnueckon cucreme
2.2.1 xumudeckux aemenToB M. Y. Menjeneera u
OCOOCHHOCTHU CTPOCHHS aTOMOB
@u3nyecKue CBOMCTBAa HEMETAUIOB. AJUIOTPOIUS
2.2.2 | wHeMmeTa)yuioB (Ha MpUMEPE KUCIOPOAa, cepbl, pocdopa u
yriepona)
93 XHUMUYECKUE CBOMCTBA IaJIOT€HOB, CEPHI U UX
o COEMHEHHI
2.2.4 | XuMmudeckue CBOWCTBa a30Ta, (hocodpa U UX COeTUHEHUI
555 XUMHYECKHE CBOMCTBA YIIIEPOIa, KPEMHUSI H HX bubmuroreka ITOK https://myschool.edu.ru/
o COEMHEHHI
[IpumeHeHne Ba)KHENIIIUX HEMETAUIOB M UX COCTMHEHUN.
2.2.6 | OO6o0OmeHre u cucTeMarn3alus 3HaHUH TI0 TeMe
«Hemeraubry.
)97 [Tpaktuyeckas padora Ne 3. «Pemenue
o AKCIIEPUMEHTAJIbHBIX 3a7a4 1o TeMe: HemeTamib
2238 KonTpoabnas padora no remam «MeTaibh U
o «HemeTaLib»
229 Brruucnenust mo ypaBHEHUSIM XUMHUECKUX PEaKIUi U

TCPMOXUMHUYCCKHUC paC‘-IéTBI



https://myschool.edu.ru/

2.3 CBs3b HEOPraHUYeCKUX U OPraHN4YeCKNX BelecTB 3
3.1 Heoprannueckue u opraHu4e€CcKrue KUCIOTHI. {
e Heoprannueckue u opraHuueCcKrie OCHOBaHUSA
AMdoTepHbIC HECOPTAHNYECKHE U OPraHUICCKUE Bubmiorexa LIOK https:/myschool.edu.ru/
2.3.2 coeuHeHMs. [ eHeTnyeckas CBsI3b HEOPraHUYECKUX U 1
OpraHUYeCKHUX BEIIECTB
233 IIpomeskyTouHas arrecranus. UToropas KOHTPOJIbHAasI |
- padora
Wroro no pazneny 18 bubmuotexa L{OK https://myschool.edu.ru/
Pa3nea 3. XumMus ¥ KN3Hb
3.1 XMMHA U JKM3HDb 3
Ponb xuMuu B 00€CTIeYeHHH SKOJIOTHYECKOM,
SHEPreTUYECKON U MUIEBOM 0€3011aCHOCTH, Pa3BUTUU 1
METUIIAHBI
bubnuorexa LIOK https://myschool.edu.ru/
[IpencraBienus 06 00X HAYYHBIX MPUHIUIIAX {
MIPOMBILIIEHHOTO TIOJIYYEHHUsI BaXKHEUILINX BEILIECTB
UYenoBek B MUpE BELIECTB U MATEPUAIIOB. XUMUS U {
3I0POBbE UETIOBEKA
Hroro no pazneny 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KAJIEHAAPHO -TEMATHYECKOE IINTAHUPOBAHMUE

11 KJIACC
Ne
Tema ypoka KonmnuectBo | Jara
n/n
qacoB
1 XUMHUYECKUN dIIEMEHT. ATOM. DEKTpOHHAsI KOHPHUTypaIisi aTOMOB 1
) [Tepuognueckuii 3akoH u Ilepuonuueckas cuctema xumudeckux snemeHToB Jl. 1. MenaeneeBa, ux cBs3b ¢
COBPEMEHHOM TEOpHUEH CTPOEHHUS aTOMOB 1
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUUYECKHUX 3JIEMEHTOB M UX COEIMHEHUI 10 IpynnaM U neprogam.
3 3HaueHue NePUOJUUYECKOTO 3aKOHA U CUCTEMbI XUMHUUYECKUX 311eMeHTOB .M. MeHeneeBa B pa3BUTHH HAyKH. 1
BxoaHo# KOHTPOJILHBIH TECT.
4 CtpoeHue BeniecTBa. XMMHUUYECKas CBsA3b, €€ BUJIBI, MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOM CBs3M. BomopoaHas
CBSI3b I
5 Banentnocts. DnekTpoorpuiiareabHOCTh. CTeneHb okucieHus. BeecTBa MOIEKYIIPHOTO U HEMOJIEKYSPHOTO
CTPOCHHUS 1
6 [lonsiTue 0 nUcnepcHBIX cucTeMax. ICTUHHBIE U KOJUTOUAHBIE pacTBOPHI. MaccoBast 10151 BEIIECTBA B PacCTBOPE 1
7 Knaccudukanus u HOMEHKIaTypa HEOPTaHUYECKUX COeTUHEeHHM. [ eHeTnyeckas CBsI3b HEOPTraHHUECKHUX BEIIECTB,
Pa3IMYHBIX KJIACCOB !
g Knaccudukanust XuMuuecKuxX peakiuii B HEOpraHUIeCKOM U OPraHMueCKON XUMHUH. 3aKOH COXPAHEHHS MacChl
BEII[ECTB; 3aKOH COXPAHECHHS U MPEBPAIEHUS SHEPTUH NTPU XUMHUYECKUX PEAKITHAIX I
9 CxkopocTth peakiuu. OOpaTuMbIe peakiuu. XUMUYECKOe paBHOBECHE 1
10 [TpakTueckast pabota Ne 1. «BiusiHue pa3nuuHbIX (JaKTOPOB HA CKOPOCTh XUMUYECKOU PEAKIIUU» 1
1 OnexTponutnyeckas aucconuanus. [lonstue o BogopoaHom nokasarene (pH) pacrBopa. Peakiuu nonHoro
oOMeHa. ['maponu3 opraHnueckux U HEOPTaHMUECKUX BEIIECTB I
12 OKHCINTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loHsaTrne 00 31eKTpoIr3e paciiaBoB U pacTBOPOB coJieit 1
13 KonTpoabHas pabora no pasaeny «Teopernueckne 0CHOBbI XUMHUM» 1
14 Mertamnsl, ux nmonoxenue B [lepuogunueckoi cucreme xumuueckux snemeHToB J[. . MenzaeneeBa u 0cobeHHOCTH {

cTpoeHus aroMoB. O01ue pu3nyeckre CBOMCTBa METaNIOB




15 CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH psAJl HAIPSDKEHUM METaJJIOB 1
16 XHWMHYECKHE CBOMCTBA BAKHEHUIITUX METAJIOB (HATPHA, KM, KaJIbIIMA, MarHUH, aTIOMUHUN) U UX COSTMHCHUIN 1
17 XUMHUYECKHE CBOMCTBA XPOMA, MEIM U UX COCIMHEHUI 1
18 XHUMHUYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX COSIMHCHUN 1
19 [IpakTuueckas padota Ne 2. "Pemenne skcriepuMeHTaIbHBIX 3a1a4 110 TeMe «MeTauib»" 1

Hewmerannel, ux nonoxenue B [lepuoandeckoi cucreme xumuueckux anemeHToB /1. 1. Menneneesa u
20 OCOOCHHOCTH CTPOEHUS aTOMOB. DU3NYECKUE CBOWCTBA HEMETAIIIIOB. AJIOTPONHS HEMETaJUIOB (Ha IpuUMepe 1

KHCJIOpOa, cephl, pocdopa u yrinepona).
21 XHUMUYECKUE CBOMCTBA IaJIOT€HOB, CEPhI U UX COCAUHEHUI 1
22 XuMUYecKue cBoicTBa a30Ta, hochopa u ux coeMHEHUH 1
23 XHWMHYECKHE CBOMCTBA yIIIEPOJa, KPEMHHUS U UX COCIMHEHUI 1
24 [IpumeHeHne BaxxHENIINX HEMETAJUIOB U X coequHeHU O000LIeHEe U cucTeMaTu3alusl 3HaHUM 110 TeMe

«Hemeraiuibry. !
25 [TpakTrueckas padota Ne 3. «PemeHue skCriepuMEeHTAIBHBIX 3a1a4 110 TeMme "Hemeramisr'"» 1
26 Kontpoabnasi paéora no remam «Metasuib» n «Hemeranabn). 1
27 Brruucienust mo ypaBHEHUSIM XUMHUECKUX PEAKIUN U TEPMOXUMHUYECKUE PACUETHI 1
28 Heoprannueckue u oprannueckue KUCioTel. Heoprannueckue u opraHu4eckue 0CHOBaHUS 1
29 AmMdoTepHbIe HEOpTraHNYECKHE U OPTaHNYECKHE COeIMHEHNs. [ eHeTnuecKast CBsI3b HEOPTaHUYECKUX U

OpraHWYECKHX BEILECTB !
30 HpOMe?KyTO‘lHaH arrecranus. HTorosas KOHTPOJIbHast paﬁoTa 1
31 AHAJIM3 HTOTOBOI KOHTPOILHOI padoThl. 1
32 Ponp xumuu B o0ecrieueHnn IKOI0rMUeCKOM, SHEPreTUUECKON 1 MUIIEBOM 0€3011aCHOCTH, Pa3BUTUU MEIULIUHBI 1
33 [IpencraBienust 06 00X HAYYHBIX MPUHIUIAX TPOMBIIUIEHHOTO MOTYYE€HHS BaKHEHIIINX BEIECTB 1
34 UYenoBek B MUpPE BEIIECTB U MaTepUanoB. XUMHUS U 310POBbE YETOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34




I'paduk KOHTPOIBLHBIX PadoT Mo Kypcy «O0umas u Heopranudeckass xumusa» 11 kiacc.
YMK O.C. I'nopueasna, U.I.OctpoymoBa, C.A.Ciaaakosa.

Ne HaumenoBanue Jara
n/n
1 BxoaHOM KOHTPOJIBHBIN TECT.
2 KonTposnbHas pabota 1o pazaeny
«TeopeTndyeckrue 0CHOBBI XUMUM
3 KonTposnbHas pabora 1o TeMam «MeTauib) U
«HemeTanab»
4 IIpoMexxyTouHas arrectanusi. Itoropas
KOHTPOJIbHAsI paboTa
HUTOI'O: 4




YYEBHO-METOJNYECKOE OBECNEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YUEHHUKA
» Xumus, 11 xnacce/ I'abpuensa O.C., AkinonepHoe obiiecTBo «M3narenbcTBo

«HpOCBeHIeHI/Ie»

METOIUYECKUE MATEPUAJIBI JISA YYUTEJISA

1. O.C.T'abpuensu, I.I"JIbicoBa «Xumust Metoanueckoe nmocodrie — 6a30BbIil yPOBEHbBY -
M.: Opoda 2022 rog.

2. O.C.I'abpuensia, U.I.OctpoymoB, «O0111ast XuMHUs B TECTaX, 3a/1a4ax, yrnpaxHeHusx. 11
kiace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposnbHbIE U
MIPOBEPOUHbIE Pa0OTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.Beenenckas «Xumus 11 knacc: HacronpHas KHUTa
s yaurtens». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I.BBenenckas «Xumus 11 kinacce: HacTonpHast kHUra
st yautens». Yacts 2 — M.: lpoda, 2022 rog.

6. O.C.I'abpuensu, [1.B.Pemeros, N.I.OctpoymoBa «3agaun o XMMUU U CIIOCOOBI UX
pemerus» - M.: «/Ipoday, 2021rog.

7. B.I. lenucoBa «Xumus 11 xnacc noypounsie mianbl o yueobuuky O.C.I'abpuensina,
I".T"JIbicoBoi» - Bonrorpan» Yuutens 2018ro.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 xiracey, - M.: Dk3ameH,
2019r.

9.9. O.C.I'abpuensn, .I.ocTtpoymM0oB « XUMHYECKHI IKCIIEPUMEHT B I1KoJie 11 kmacey; -

M.: lpoda. — 2019 rom.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETHU
MHTEPHET

Beenurenannsiehttp://www.chemnet.ru ['azeta « Xumusi» u callT ans yuutens «5 uay Ha
YPOK XUMHI»
http://him.1september.ru Enunas komnekius LIOP: [IpenMeTHas KOMIEKITUSA « XAMHSD)

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAay4YHBIE SKCTIEPUMEHTHI:



xumust. Komnekius Poccutickoro o6meo0pa3oBarebHOTO opTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbGepoBoii

http://www alhimik.ru Bcepoccuiickast omumIiiaga MIKOJIHIKOB 110 XUMHUHU
http://chem.rusolymp.ru Opraaudeckas XuMusi: JJICKTPOHHBIN YICOHUK I CPEIHEH
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: IEKTPOHHBINA yUSOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUTEK: XUMUS

http://www.chemistry.ru JluctaniimoHHasi OTuMITHAA TI0O XUMUU:

TEJIEKOMMYHUKAILIMOHHBIA 00pa30BaTEeNbHBINA TPOEKT
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