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MNOACHUTEJBHASA 3AIINCKA

AJnlanTupoBaHHasi mporpamMma IO XHMHM Ha YpOBHE OCHOBHOTO OOILEro
o0pa3oBaHMsl COCTaBJ€Ha Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS
OCHOBHOW 00pa3oBaTelbHONM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs,
npencraBieHHpix B ®I'OC OO0, a Takke Ha OCHOBe (demepalbHON padouei
nporpaMmMbl BOCIUTAaHUS M C YYETOM KOHLEMIMHM MPENoJlaBaHusl y4eOHOIo
npeaMera « XuMus» B 00pa3oBaTeIbHbIX opranu3anusiax Poccuiickoit deaepanuu.

AJlanTupoBaHHasi IporpaMMa o XMuMuu Aa€T MPeACTABICHUE O LIETsX, 001Ien
cTpaterud OOydYeHHs, BOCIUTAHUS ¥ PA3BUTHSI OOYYaIOIMUXCS CpEIACTBAMU
y4eOHOTO TpeIMeTa, YCTaHaBIMBAeT O0O0s3aTeIbHOE MPEAMETHOE COJIepKaHUeE,
peaycMaTpuBaeT pachpefeieHlue ero IO KilaccaM M CTPYKTYpUpPOBaHHUE TI0
paznenaM M TE€MaM NpPOrpaMMbl O XUMHUH, OMNPEAENAeT KOJIMYECTBEHHbIE U
Ka4eCTBEHHbIC XapaKTepUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HU3YUYEHHS XHMUU C Y4YETOM  MEXKIOPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYalolUXCs, OMNpeAeNnseT BO3MOXKHOCTU MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pesyibpTaTamM 00y4YeHHUs XUMUW Ha YPOBHE IIEJIeH M3YUeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATENIHOM JIEATEIbHOCTH OOYYarollerocss Mo OCBOEHUIO
y4eOHOr0 CO/IepKaHUSI.

3HaHWE XHMHUHM CIYXUT OCHOBOW [UJIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUH O MAaTEPHAIBHOM €IWHCTBE MHPA, BAXKHYIO
poJib WrparoT (GOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPIrUM M 00 HBOJIONUHU BEIIECTB B MPUPOJE, O MyTAX PEHIeHUs Tr100aIbHBIX
npo0seM yCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUYECKOM,
MUIIEBOM M 3KOJIOTHYECKOU 0€30MacHOCTH, MPOOIeM 3IpaBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEW  JUIsi  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYpPbl JUMYHOCTH, €€ 0011eH U PyHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (JOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOM yd4eOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCICIOBATEICKAX YMEHHM, HEOOXOAMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATILHOM S TENbHOCTH;

3HAKOMUT CO CHenudUKOl HAay4YHOrO0 MBIIUICHHS, 3aKIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIA/1a HA €UHCTBO MPUPObI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIINXCS;



criocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUYECKOE
o0Opa3oBaHue 00yYarOIIHUXCA.

JlanHbple HampaBiieHHs B OOYYEHMM XHMHUHM OOECHEUYMBAIOTCS CHEeU(pUKON
colepxkaHus  y4eOHOro mpeaMeTra, KOTOPBIA  SIBISETCS  MENaroru4ecku
alalITHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMUU Ha OMPEACIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEr0 00Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYyYalOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPTAaHUYECKOM XHWMHUM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSITUN
OPTaHUYECKON XUMHH.

CtpyKkTypa copepxaHHsl MpOrpamMMbl MO XUMHUU C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOTrO mnoaxona Kk e€ mzyueHuro. ConepkaHHWe CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakuuu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbl 110 MPUHIUILY
NOCJIEIOBATEIBHOIO PAa3BUTHSL 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABICHUI
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— IIepuoanueckoro 3axkona /l. 1. Menneneesa kak OCHOBHOTO 3aKOHA XUMHUU;

— YYEHHUSA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3U;

— TpeICTaBICHUH 00 BIEKTPOJUTUYECKON IHUCCOLUMAlMU BELIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIyYEHHBIX U OCMBICTIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YPOBHSI K IPyTOMY, BBITIOJTHSSI QYHKITUU O0OBSICHEHUS U TIPOTHO3UPOBAHUSI CBOWCTB,
CTPOECHUS U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U TOJIyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue aJanTUPOBAHHOM MpOTrpaMMbl MO XHMHH CIIOCOOCTBYET
(bOpMHUPOBAHUIO TIPEICTABIICHUS O XUMUYECKON COCTABJISIONIEH HAYIHOW KapTUHBI
MUpa B JIOTUKE €€ CUCTEMHON MPUPOJbI, LIECHHOCTHOI'O OTHOLIEHHS K HAYYHOMY
3HAHMI0O M METOJAaM II0O3HAaHHMS B Hayke. [3ydyeHHe XUMUM MPOUCXOIUT C
MPUBJICYCHUEM 3HAHUIN U3 paHee U3YUEHHBIX YUEOHBIX MpeaMeToB: « OKpy Katomui
MuUp», «brosnorus. 5—7 kimaccb» U «PU3uKa. 7 Kiace».

[Ipn w3ydYeHMH XUMHUHM TPOUCXOAUT (OopMUpOBaHWE 3HAHUN OCHOB
XMMHYECKONH HAyKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIIbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPhI. 3a7a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEUIINX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MOJIOKEHUN, JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapakTepa, A3blka HAyKH, B MPUOOIIEHUH K



HAyYHBIM METOJaM IMO3HAHUS MPU U3YUYEHHH BEIIECTB U XMMHUYECKUX PEaKIIHii, B
dbopMHUpPOBAHUY U PA3BUTUH MO3HABATEIHHBIX YMEHHUIN U X TPUMEHEHUH B YIEOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM NEITETbHOCTH, OCBOCHUHU MPAaBHII
0e30IacHOT0 0OpaIeHHsI C BEIECTBAMH B TIOBCETHEBHOM KU3HHU.

[Tpr w3ydeHUn XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI BaXKHOE
3Ha4YeHHE MPUOOPENN TAKUE 11U, KaK:

— (GOpMHUPOBAHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIHHOMY MPUHATHIO PEHICHHA,
CIIOCOOHOM aIanTHPOBATHCSA K OBICTPO MEHSIOIUMCS YCIIOBHSIM JKU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpHUOOIIeHHE
o0ydJamuxcsi K CaMOCTOATEIbHOW IMO3HABATEIbHOW JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMS, (POPMHUPYIOMIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHU;

— o0ecredyeHue yCIOBUM, CIIOCOOCTBYIOIMIUX MPHUOOPETEHUIO 00YyYarOIIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENPHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHUBEPCAIbHOE 3HAUEHHUE IS
pPa3TUYHBIX BUJOB JESITEIILHOCTH;

— (opmupoBarue o0meld (YHKIIMOHATFHOWM H  €CTeCTBEHHO-HAy4HOM
I'PaMOTHOCTH, B TOM YHCJIE€ YyMEHHHA OOBSICHATH W OLICHWUBATH SIBICHUSA
OKpPY’KAIOIIer0 MHpa, WUCIONB3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU H3YYEHUU
XUMUH, TPUMEHSITh UX TIPH PEIICHUH MTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYIOBOU
JeSITEIBHOCTH,

— ¢QopmupoBaHne y O0OydaloIuXcs T'YMaHHCTHYECKHX OTHOIICHUH,
NOHMMAaHUS [IEHHOCTH XUMHUYECKHX 3HAHWW ISl BBIPAOOTKH OKOJIOTHUYECKU
1eJeCO00pa3HOro TOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HEJIX
COXPAaHEHUS CBOETO 3I0POBBS U OKPYKAIOIIEW NPUPOJHOMN CPENBL;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCITUTAHMIO HAa OCHOBE YCBOEHHS OOIIECUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOdUIIS M HANPABIEHHOCTU AATBHEHIIIETO
oOydJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3YYCHHS XHMHHM Ha YPOBHE
aIalITHPOBAaHHOTO OCHOBHOTO OOIIEro 00pa30BaHUs, COCTAaBIsAET B 9 Kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COIAEPKXAHUE OBYYEHUA

9 KUIIACC

BeuiecTBo M XUMHYECKasi peaK s

[lepnognueckuit 3axoH. Ilepuoauyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB
XUMHUYECKUX JIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KAJIHsL, KAJIBLINS U UX COCITUHEHUN
B COOTBETCTBUM C IIOJIOKEHHEM JJIEMEHTOB B llepuogmyeckoil cucreme u
CTPOCHHUEM HX aTOMOB.

CrpoeHue BellecTBa: BUABl XWMHYECKOW CBA3U. THIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKH U
BHJIa XMMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3IM4HBIM KJIACCAM HEOPraHWYECKUX
COEMHEHN, TEHETUYECKas CBA3b HEOPTAaHUYECKUX BELIECTB.

Knaccudpukanus XuMHUeCKUX peakifil Mo pa3InyHbIM MpU3HAKaM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BELIECTB, MO TEIIOBOMY 3(¢deKTy, 1o
U3MEHEHUIO CTENEHEHW OKHMCIIECHUS XUMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTaju3aropa). JK30- U 3HIOTEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHUS.

ITonsitTue o ckopoctn xumuyeckon peakuuu. [loHsTue 00 0OpaTUMBIX U
HEOOPAaTUMBIX XMUMHUYECKUX peakuusx. [IoHATHEe O rOMOreHHBIX U IreTepOTreHHBIX
peakumsx. Ilonsatue o karamuse. I[lonsaTue o xumuyeckoM paBHoBecuu. MDakTopsl,
BIUSIOIINE HAa CKOPOCTh XHMHUYECKOW PEAaKUMH M IO0JOKEHUE XUMHUYECKOTO

paBHOBECHSI.
OKHCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUUU,  JAJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHON  PEAKILUU. CocraBiieHue  ypaBHEHUU

OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIUMH C  HCIOJB30BAHHEM  METOJA
3IIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KartnoHnsl, aHuMOHbl. MeXaHW3M IQUCCOLMALMM BEUIECTB C PA3IMYHBIMU BHJIAMHU
XxuMHuecKol cBsi3u. CreneHs aucconuanuy. CUabHbIE U Cl1a0ble JIEKTPOJIUTHI.

Peakiu noHHoro oOMeHa. Y ciaoBUs NPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAaIEHHbIE MOHHBIE YypaBHEHHsA peakuuid. CBoiicTBa KHUCIOT,
OCHOBAHUH U COJIEH B CBETE NPEJICTABICHUN 00 3JIEKTPOJUTUUECKON TUCCOLMALINH.
KauecTBeHHbIe peakuny Ha MOHBIL. [IoHATHE O THAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W anmasa), CIOXHBIX BEIIECTB
(x10puaa HaTpus ), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEAKIIUU OT



BO3JCHCTBUS  pa3iMYHbIX (PAKTOPOB, UCCIEIOBAHHE AIIEKTPOMPOBOIHOCTU
pacTBOPOB BEUIECTB, ITPOLiEcCca JUCCOLMALIMY KHCIIOT, IIEJI0YEH U coneil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MAaTEpPUAIOB), IMPOBEJCHHUE OIBITOB, HWILIIOCTPUPYIOIMX
OpU3HAKKM TPOTEKAaHUs peakuuii HOHHOro oOMeHa (0Opa3oBaHHME OCAJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEaKUUU pPa3I0KEHUs,
COEIMHEHMSI), PpACIIO3HABAHWE  HEOPraHMYECKMX  BEUIECTB C  IOMOLIBIO
KAa4ECTBEHHBIX PEAKIMil Ha MOHBI, PEIICHUE IKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemeranibl 1 MX cOeAMHEHUSA

OOmas xapakTepucThka TrajJoreHoB. (OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKkue CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA PUMEPE XJI0pa (B3aUMOIEHCTBHE
C MeTaJylaMH, HeMeTajulaMu, mienodamu). XisopoBoaopon. CoiisiHas KHCIIOTa,
XUMUYECKUE CBOMCTBA, IOJy4YEeHHE, NpuMeHeHue. [lelictBue xmopa H
XJOPOBOJOPO/Ia HA OPTAHU3M YEJIOBEKa. BakHENIINE XTOPUABI U UX HAXOXKICHHUE B
IpUPOJE.

OObmas xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTelneHu okuciaeHus. CTpoeHue u (u3NYEeCKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOJa U CEPbl. AJNIOTPONHbIE MOAU(PUKALIUN KHCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHUe, PU3NYECKUue U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnast KMCII0Ta, PU3NYECKUE U XUMUYECKUE CBOMCTBA (001ME KaK NPECTaBUTENSA
KJjlacca KHMCIOT M cnenuduueckue). XUMHUECKHE PEaKlMHU, JieXkKalllue B OCHOBE
IPOMBIIIJIEHHOTO croco0a IMOIy4eHHUs CepHOMl KucnoTel. IIpuMeHeHue cepHoi
kuciaoTbl. CONMM CEepHOM KHUCIOTHI, KayeCTBEHHAs peakuus Ha CylIb(aT-uoH.
Haxoxnenue ceppl m €€ coequHEHHWH B MNPUPOAE. XHUMHMUYECKOE 3arpsA3HCHHE
OKpYXKarollel cpelbl COEIMHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arpsA3HEHHE
BO3/yXa U BOJOEMOB), CIIOCOOBI €TI0 MIPEIOTBPALLECHMUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPHUPOJIE,
dusnyeckue u XxuMudeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUak, ero
(¢u3nyecKkne 1 XMMHUYECKHE CBOMCTBA, NOJyuyeHUe U npuMeHeHne. Coam aMMoHus,
uX pU3NYECKUE U XUMHUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBI aMMOHUS. A30THasi KHUCIIOTa, €€ MOoJyueHue, (PU3nueckue M XUMHUYECKHE
CBOHMCTBa (00mME Kak TPEACTABUTENS Kiacca KUCIOT W CHEIU(pUYECKHe).
Hcnonp30BaHue HUTPATOB U COJIEN aMMOHHS B KAUE€CTBE MUHEPAJIbHBIX YAOOPEHUH.
XVMHYECKOE 3arpsi3HEHNE OKPYIKAIOLIEH Cpelibl COEAMHEHUAMHU a30Ta (KUCIOTHBIE
JOXKIH, 3arps3HEHUE BO31yXa, MOYBbl MU BOAOEMOB). Docdop, amIOTPOIHBIE
monupukammu pocdopa, guzndeckue u xummuueckue cporictsa. Oxcun ochopa



(V) u dochopHas kucmoTa, HU3NIECKHEe W XUMUYECKHUE CBOMCTBA, MOJTyUYCHUE.
Hcnonp3oBanue hochaTtoB B KaueCTBE MUHEPATBLHBIX YA00OPEHUH.

OObmas xapakTepuctuka 31eMeHToB [VA-rpynmbl. OcoOeHHOCTH CTPOCHHUSA
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. YTIEpO/1, AJFIOTPOIIHbIE MOAU(UKALINY,
pacnpocTpaHeHue B NpUpoe, PU3NUECKUE U XUMMUUECKHE CBOMCTBA. AncopOuus.
Kpyrosopor yraepoga B mnpupoae. Okcuabl yriepoja, uX (u3HUecKue u
XUMHYECKHE CBOMCTBAa, JEWCTBUE Ha JKUBBIE OPraHMW3Mbl, TOJYyYEHHE H
IpPUMEHEHHE. DKOJIOTHYECKUE MPOOJIEMBI, CBSI3aHHbIE C OKcuaoM yriepona (IV),
TUNOTE3a IJI00ATBHOTO IMOTEIUIEHUsl KJIMMaTa, MapHUKOBBIM 3¢ddexT. YronpHas
KACIOTa U €€ COoNM, UX (PU3NYECKHME U XUMHUYECKUE CBOICTBA, IOJIyYEHUE HU
npumenenue. KauecTBennass peakuuss Ha KapOoHaT-voHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO3AHCTBE.

ITepBoHayanbHbIE TOHATHS 00 OPraHUMYECKUX BEUIECTBAX KaK O COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, ITaHOJ, INIMLEPUH, YKCYCHAsl KUCIIO0TA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (yrojib, NPUPOIHBIM Tra3, HEPTH),
OPOAYKTHl HUX TepepaboTku (O€H3MH), UX pojib B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeNKax, yrieBogax — U Ux
poiM B OKM3HM 4YEJIOBEKAa. MarepuallbHOE €AMHCTBO OPraHWYecKuX MU
HEOPraHUYECKUX COCAUHEHUH.

Kpemumnii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJY4YEHHE U
npuMmenenue. CoequHeHus: KpeMHUs B ipupoje. OOiue mpeacTaBieHust 00 OKCUae
kpemHus (IV) n xkpemHueBoil kucinore. CUIUKAThl, UX UCHOJIb30BaHUE B OBITY, B
IPOMBIIIJIEHHOCTH. BakHelime CTpouTelbHble MaTepuasbl: KepamMHuKa, CTEKJIO,
HEeMEHT, OeToH, kene300eToH. IIpobOseMbl 0€30macHOTO  MCIOJIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEAHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3l0B HEOPTAaHWYECKUX BELIECTB, CBOMCTB COJIIHON KHCIIOTHI,
IPOBEJCHUE KAaUE€CTBEHHBIX PEAKIMI Ha XJIOPUI-HUOHBI U HAOJIIOJEHUE NIPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXKaroliue (PU3NYECKUE M XUMUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEAMHEHMHA (BO3MOXKHO HCIOJIb30BAHME BHJIEOMATEPHAIIOB),
03HAKOMJICHHE € 00pa3iamMu XJIOPUAOB (TaTOre€HUI0B), O3HAKOMIIEHHE ¢ 00pa3laMu
ceppl M €€ COEAUHEHMAMM (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPHUAIIOB),
Ha0JIr0IeHue Tpouecca 00yriMBaHUs caxapa MoJ AeMCTBUEM KOHLIEHTPUPOBAHHON
CEPHOI KUCIIOTHI, U3y4Y€HNE XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KUCIOTHI,
IpOBeJCHNE KaYeCTBEHHON peaklUy Ha Cylb(}aT-uOH U HAOII0eHIE MTpU3HaKa e€
IPOTEKaHus, O3HAKOMJIEHHE ¢ (PM3NYECKUMHU CBOMCTBaMM a30Ta, (ocdopa U HX
COEIMHEHUI (BO3MOXKHO MCIIOJIb30BaHUE BUECOMATEPHAIIOB), 00pa3liaMu a30THBIX
u hocopHBIX yIOOpeHUH, MOTyUeHUe, coOMpaHue, paclo3HaBaHUEe M M3y4YeHUE
CBOICTB amMMHaka, MpPOBEJCHHE KAaYECTBEHHBIX pEaKUMid Ha HOH aMMOHHUS U



dochar-noH W W3yUYEHHE TPHU3HAKOB MX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEJbI0 (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3yYEHUE MOJIENIEd KPUCTAJUIMYECKUX PpEIIETOK anmasa,
rpadura, dysiepeHa, O3HaAKOMJIEHHE C MPOLIECCOM aJCOpPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOWCTBOM IIPOTHBOra3a, IOJIY4YEHHE,
coOupaHue, paclio3HaBaHUE U M3YUYEHHE CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEIACHHE
KA4eCTBEHHBIX PEAKIMI Ha KapOOHAT M CWJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB MX
MPOTEKAHUS, O3HAKOMJIEHHE C MPOAYKUMEW CHUIMKATHOW MPOMBIIUICHHOCTH,
pEILIEHUE SKCIEPUMEHTANbHBIX 337a4 N0 Teme «BaxHelmme HeMeTaulbl U UX
COEIUHEHHUSD.

MeTtajuibl 4 UX COCAMHEHUS

OO0mmast XxapakTepUCTHUKAa XUMUYECKUX PJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux snemeHtoB [[. U.
MenpneneeBa u crpoeHus aTroMoB. CTpoeHue meramuioB. Meraimmyeckas CBA3b U
METAJIMYEecKas: ~ KpUCTaJUIMuecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HANpsOKEHUN MeTayioB. OU3NYECKUEe U XUMUYECKHe CBOMCTBA MeTayioB. O6iiue
CIOCOOBI TMMOMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WMHM METauIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTajlb, YyTyH, JIOPATIOMUHUN, OpOH3a)
U UX PUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamapl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe Hatpus U Kaius). OKcuabl u
TUAPOKCUABl HAaTpusi W Kaius. [IpuMeHeHWe IIEeNOYHbIX METAIOB M HX
COEIMHEHUMN.

[llenoyno3emenpHblE METaUIbl MAarHMd W KaJbLWW: TIOJOKEHUE B
[lepnoguueckon cucreme xuMmudeckux aaueMeHToB /. 1. MeHnneneeBa, ctpoeHue ux
aTOMOB, HAXOXKJEHUE B Ipupoae. PU3NUeCKue U XUMUYECKUE CBOMCTBA MAarHUs U
Kanblus. Baxknelme coefuHeHus Kaablus (OKCHI, TUAPOKCH, colin). KEcTkocTh
BOJIBI U CITIOCOOBI €€ YCTpaHCHHUS.

AmoMHuHMIL: ToJIokeHue B [lepuoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoMa, HaxoKaeHUE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AIFOMHUHMUS.

Kenezo: nonoxenne B [leproguueckor cucteMe XuMHUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpO€HHE aToMa, HaxoxiaeHue B npupone. dusnueckne u
XUMHUYECKUE CBOMCTBA xene3a. OKcuibl, rTuApoKcuabl U cou xenesa (1) u sxenesa
(IIT), ux cocta, CBOICTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHHE C O0Opa3lamMud METalIOB U CIUIAaBOB, WX (HU3UYECKUMU
CBOMCTBaMH, M3y4YCHHE pPE3yJbTaTOB KOPPO3WH  METaUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJCIHCTBHUS OKCHIA
KaJblUg WU HATpUsl C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BHUAEOMATEPUATIOB),
UCCJIeIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOIECCa TOPEHUS Kelle3a B KUCIOPOJIe
(BO3MOXHO  WCIIOJB30BAHME  BHUJACOMATEPUAJIOB), TMPU3HAKOB  MPOTCKAHUS
KA4eCTBEHHBIX PEaKIMii HA MOHBI: MAarHUs, KallblIMsl, aIFOMUHUS, ITMHKA, xkene3a (1)
u xenesza (II), menu (II), HaGmromeHWe W omMHMCaHWE MPOIECCOB OKpAIIUBAHUS
IUIAMEHU HWOHAMU HaTpHsl, Kajdus W Kajlblus (BO3MOXXHO HCIIOIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0OBaHHE aM(DOTEPHBIX CBOMCTB I'MIPOKCH/IA ATTFOMUHUS U
TUAPOKCH]IA IIMHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Bakueitmme
METaJUTbl U X COSTUHCHUS.

XUMHUSA U OKPY/KaOLIas cpeaa

BemectBa u martepuanbl B NMOBCEIHEBHOM JKHU3HU uesoBeka. besomacHoe
WCITOJIb30BAaHUE BEIICCTB M XUMUYECKUX peakiuii B ObiTy. [lepBas momoms npu
XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XHWMHYECKOE 3arps3HEHUE OKpYXKaloleld cpenbl (mpeaenbHas JOMyCTUMAast
KOHLIeHTpalus BeuecTs, aanee — [1JIK). Ponb xuMuu B perieHun 3KOJI0rHYeCcKuX
npoOJIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MaTepualioB (CTEKJIO, CIUIaBhl METAJUIOB, MOJIMMEPHBIE
MaTepualbl).

Mescnpeomemmubnie ceazu

Peanuzanus MeXNpeaMETHBIX CBs3€H MpU M3y4YeHHH XUMUU B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 WCIOJIb30BaHWE KaK OOMMX ECTECTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHSATHH, SBJSIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO I[MKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHbIH (PakT, rUmoTes3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUPUKANM, TMEPUOAUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBIICHUE, IMapHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTePUAITBI.

®duszuka: MaTepus, aToM, HJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaIOAKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUM 3aps, POBOJTHUKH,
MOJIyITPOBOJTHUKH,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIUYECKas
pemeéTKa, CruiaBbl, (U3MUECKUE BEJIMYMHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yA0OpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEILHBIC BEIIECTBA.



['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TOPOIbI, OJIE3HBIE
MICKOTIaeMbI€, TOTUINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOEHUS aJallTHPOBAHHOM NPOrpaMMbl OCHOBHOIO
o01mero o0pa3oBaHUs JOCTUTAIOTCS B X0/1€ O0yUEHUs] XUMHUH B €IMHCTBE y4eOHOM
Y BOCIIUTATEIbHOU ACSATEIBHOCTH B COOTBETCTBUHM C TPAAUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMUA B
oOlIecTBe MpaBUIaMU M HOpPMaMHM IIOBEIEHUS U CIOCOOCTBYIOT Mpoleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHU3AIINH 00YYaIOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAUd WU
pacUIMpPEHME OIIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpuOoTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U Hay4YHOMY HAcCJEIHI0, NMOHMMAaHWS 3HAYEHUsS XUMHUYECKOM HAyKd B >KU3HU
COBPEMEHHOT0 OOIIECTBAa, CIOCOOHOCTH BJAIETh OCTOBEPHOW HMH(OpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XWUMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpaskaIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax M IPaBHIAX MEXIJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
II0JIE3HOH, yUeOHOUCCIIEJOBATENBCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW NIEATEILHOCTH IIPH BBITIOJTHCHUH
y4eOHBIX, TO3HABATEIbHBIX 3a7a4, BBHIMOJIHEHUH XHUMHUYECKHX SKCIEPHUMEHTOB,
CO3/1aHUU Y4E€OHBIX IIPOEKTOB, CTPEMIICHUS K B3AUMOIIOHUMAaHUIO U B3aUMOIIOMOIIN
B IIpoLIecCe 3TOM yUEOHOH JEesTENIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJACHUE
Y TMOCTYNKM CBOMX TOBApHILEH C MO3UMLUMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBIAIOIINE
OCHOBY JUIsl IOHUMAaHMs CYIIHOCTH HAay4HOH KapTUHBI MHUpa, MpeICTaBiICHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPUPOIbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIAHON CPELOH, O POJIM XMMHUU B ITIO3HAHUM ITUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJUMbIE Uil OOBSCHEHUS HaOMIOJAaEMbIX NPOLECCOB U SIBICHMI,
MO3HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, MOOCTYNHBIMU TEXHHUUYECKHMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHI0O U TO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH WU
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM UM UCCIEeJI0BATEIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHSA OOyueHUs B
JIaIbHEHIIIEM;

4) popMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKHU3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY
310POBbIO, YCTAHOBKM Ha 3J0pPOBbIA 00pa3 *U3HHU, OCO3HAHUE MOCIEJICTBUNA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOJIEHUS aIKOT0Jsl, HAPKOTUKOB, KypEeHHUs ),
HEOOXOAMMOCTH COOJNIO/IEHNUsT TIpaBWUJ O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUEHHUIO Tpodeccril u TpyJa pa3iuyHOro poja,
YBaKEHUE K TPYAY U pe3yibTaTaM TPYIOBOM IE€SATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX 3HAaHMW 1O  XUMHUHM, OCO3HaHHBIM  BBIOOD
WHIMBHUIYATbHON TPACKTOPUU MPOJOJIKEHHS 00pa30BaHusl ¢ yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHou npodeccuoHaIbHON AeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrM4eCcKOro BOCIIUTAHMA:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIIEHHE K MTPUPOJIE KaK UICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXWYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOIIOECHUS
npaBuJ O€30MaCHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMHU, a TAKXKE B CUTyalUsX,
YIPOXKAKOIIMUX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, JIs ITOBBILIECHNUS
YPOBHSL  3KOJIOTUYECKOW  KyJNbTYypbl, OCO3HaHHS TJ00aIbHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIEeM M MyTe MX pPEUICHHUs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLUMAIILHON MPAKTHKE.

METANIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
(dbopMHpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIE TIOHTHS (3aKOH, TEOPHsl, TPUHIIUII,
runore3a, Qakr, CHUCTEMa, TMPOLECC, HSKCIEPUMEHT U JPYyroe.), KOTOpble
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeJAMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAyYHOW KapTHHE MUPA, U YHUBEPCAIbHBIC YUeOHbIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJSITUBHBIE), KOTOpHIE oOecnednBaloT (HOpPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue aeiicTBUA:

YMEHUSL HCIMOJIb30BaTh MNPUEMBI JOTHYECKOTO MBIIUIEHUS IPU OCBOCHUU
3HAHUN: PACKPhIBATh CMBIC] XUMUUYECKUX TMOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKU, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBICHEHUS OT/EIbHBIX (PAaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTHUECKHE PACCYXKJICHHS (MHIYKTHBHBIE, JE€IyKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

YyMEHHE TMPUMEHSTH B TMPOIECCE IMO3HAHUS TMOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMBIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ DJIEeMEHTa), XuMudeckas (opMmyna W ypaBHEHHUE
XUMHUYECKOW pEeaKIui — MPU PelIeHUH Yy4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBISATH U XapPAKTEPU30BATH CYILIECCTBECHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIUM,
BBISBJISITh  OOIME  3aKOHOMEPHOCTH, TMPUYUHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYUHS B U3yUAEMbIX MPOIIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIIOJIb30BATh IOCTABJIICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4€CTBE OCHOBBI JIsl POPMUPOBAHUS THUTIOTE3BI TTO MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUH;

MPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3aIllMd W IPOBEICHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOMaTh 3a XOJO0M IMporiecca,
CaMOCTOSITEJIEHO MPOTHO3UPOBATH €T0 Pe3yibTaT, (OpPMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATaM MPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TOJyIaeMYI0 U3 Pa3HbIX HCTOYHUKOB
(HaydHO-TIONyJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEpKaHHUs, CIPABOYHbBIC
nocodbusi, pecypcbl MHTepHeTa), KpUTHUUECKH OIIEHHWBATh IPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYI0 UH(POPMAIIHIO;



yMEHUE TPUMEHSATh Pa3IuYHbIe METOJBI U 3aIPOCHI NIPHU MOUCKE M O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX IS BBITIOJTHEHUS
y4eOHBIX U TIO3HABATENIbHBIX 3aJa4 OMpeneIEHHOro TUIla, MPUOOPETEHHE OIbITa B
00JlaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTUM,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO ()OpMY MpeICTaBIeHU HHGOPMAITIH U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXHBIMA CXEMaMH, JHarpaMMaMH,
npyrumu ¢opmamMu rpaduku U UX KOMOHWHAIUSIMU,

yMEHUE UCIIOJIb30BaTh W  aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOW U
UCCJIeI0BATENLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPYXKAIOLIEH MPUPOTHON
Cpepbl.

KoMMyHMKaTHBHBIE YHUBepPCAJIbHbIE YueOHbIe NeiCTBUA:

yMEHHUS 33]1aBaTh BOIPOCHI (B X0JI€ IUAJIOTa U (UJTK) TUCKYCCHUU) TIO CYILIECTBY
oOcyxJaeMoii  TeMmbl, (OPMYJIUPOBATH CBOM TMPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJTHCHUS TIPEIJIOKEHHON 3a1a4H;

YMEHUS  TPENCTaBISATh  TOJYYCHHBIC  pPe3yJbTaThl  IMO3HABATEIHHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJiaTh MpPEe3eHTAIHUI0
pPEe3yIbTATOB BBHIMIOJIHEHUS] XMMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
n1abopaTopHOI pabOTHI IO MCCIICIOBAHUIO CBOWCTB BENIECTB, YICOHOTO MPOEKTA);

yMEeHHsSI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPOoOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbDY, KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNieHUe KpPUTEPHEB IO OICHKE KadyecTBa
BBITIOJTHEHHOUW paOOThI U JPYTHE).

PerynsiTuBHbIE YHMBepCcAJbHbIE Y4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JAESITeNbHOCTH, IUIaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITEIbHOCTD, BEIOMpATh Hanbosiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENbHBIX 3aJ1a4, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 33JaHUM C Y4ETOM
MOJIyYeHHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yJbTaTa 3asBICHHON IENH, yMEHHE
UCIIOJIb30BaTh U AaHATM3UPOBATh KOHTEKCTHI, TPeIjiaraeéMble B YCIOBUM 3aJaHHM.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMEeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp’KaHMsl, YCTAaHOBJICHHOTO JaHHOW (enepalibHOM aganTUPOBAHHOW paboueit
IPOTPAMMOM, BBIJICTISIOT: OCBOCHHBIE 00YyYarOIUMUCS HayIHbIC 3HAHUS, YMEHUS U



CIOCOOBI TEWCTBUM, CrieU(DUUECKUe NIl MPEeIMETHON 001acTh «XUMUS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHpPETALNH,
peoOpa30BaHUIO U MPUMEHECHUIO B PA3IMYHbBIX YIYCOHBIX M HOBBIX CUTYAITUsX.

K koHIy oOydenus B 9 kj1acce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIONIUXCSl YMEHUIA:

e PAacKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKHX TOHSATHW: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, AHHWOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBsI3b, TEIJIOBOU 3 deKT
peakuuu, MOJib, MOJISIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOIUTHYECKAST NUCCOLMALMSA, PEAKUUH HOHHOTO
oOMeHa, KaTaimM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCIIUTEIIb, BOCCTAHOBUTENb, OKMCIEHUE U BOCCTAHOBJICHUE, AJITIOTPOIIHNS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (koBaJIeHTHaH, VOHHAA,
MeTaJITnYecKas ), KpUCTaInyeckas pemeTka, Koppo3usi METaJIIOB, CIUIABHI,
CKOPOCTh XMMHYECKOW pPEAKIUU, MPEICIbHO JOMYCTUMAs KOHIEHTPALUS
ITJIK BemiecTna;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TOHATUHA U
MIPUMEHATH 3TU MOHITUA PU OMUCAHUU BEMIECTB U UX MTPEBPALICHNUN;

e WCIMOJBh30BAaTh XHWMHUYECKYI) CHUMBOJHUKY [UIsl COCTaBieHHS (Hopmyl
BEILIECTB ¥ YPABHEHUI XMMHYECKUX PEAKIIUI;

e OIpPEIEATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX FJIEMEHTOB B
COEAMHEHUSX PA3JIUYHOTO COCTABa, IMPUHAMIEKHOCTh BELIECTB K
onpeAenéHHOMY KJIacCy COEIUWHEHU 1Mo ¢GopmynnaM, BHI XUMHUYECKOU
CBsI3U (KOBAJICHTHAsl, WOHHAsl, METAJUIMYECKasi)) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOW (opmyJsie, XapakTep cpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTAILIMYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

e packpbiBaTh cMmbica Ilepuonnueckoro 3akoHa JI. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHUMAHHWE: ONUCHIBATH M XapaKTePU30BaTh
Tabnuunyio Gopmy Ilepuoanueckoil cUCTEMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJlaBHas mnoArpynna (A-rpynmna)y u «mnodouyHas
noarpynma (b-rpynma)», mambie u OodbIIEe NEpUOIbl, COOTHOCHUTH
0003HaYEHUS, KOTOPHIE UMEIOTCSI B IEPUOANYECKON TAOJIUIIE, C YUCITIOBBIMHU
XapaKTEpPUCTUKAMU CTPOEHUS aTOMOB XUMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apan  sapa, oOliee YuciIo 3JIEKTPOHOB U pACIpENENIeHHE HUX 10
AJIEKTPOHHBIM CJI0SIM), OOBACHATH OOILIME 3aKOHOMEPHOCTU B M3MEHEHUU



CBOICTB 3JIEMEHTOB M UX COCAMHEHMI B Mpeneiax MajblX MEPUOAOB U
TJIaBHBIX MOATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHYECKHUE peakuu (M0 YUCIy W COCTaBY YYacCTBYIOIIMX B pPEaKIMH
BEIIECTB, MO0 TEIUIOBOMY 3(PEKTy, M0 M3MEHEHUIO CTENICHEW OKUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME U CHEHUPUUECKHE XUMHUYECKHUE
CBOMCTBA TMPOCTHIX M CJOXHBIX BEIIECTB, TOATBEPXKAAsl OIHCAHHE
IpUMepaMu MOJIEKYJISIPHBIX W WOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIINi;

COCTaBIISITh YPaBHEHHS DJICKTPOJIUTUYECKON JTUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILEHHBIE YPABHEHNS PEAKIIMM HOHHOTO
oOMeHa, ypaBHEHHs peakluid, MOATBEPKIAIONIMX CYIIECTBOBAHHE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH Pa3IMYHBIX KI1ACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHA
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OanaHca 3TUX peakiui;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAICHUN B Pa3IUIHBIX
yCIIOBUSIX;

BBIUUCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa MO (opMmyse COeIUHEHHS,
MacCCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 yPaBHEHHUIO
XUMHYECKOHN peaKInu;

coOIIOAaTh MpaBMIIa MOJIL30BaHUS XUMHUYECKOH MOCYI01 U Tab0paTOPHBIM
o0opysOBaHHEM, a Takxke IMpaBWia oOpalleHusi C BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKIMSIMH II0 BBINOJHEHUIO JabOpaTOPHBIX
XUMHYECKUX OTIBITOB O TIOIYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTJIEKUCIIOTO Tra3a);

IPOBOANUTD PEAKIIMH, TIOTBEPKIAIOIIIE KAUeCTBEHHBIN COCTAB Pa3IUYHbBIX
BEIIECTB: PACMO3HABaTh OMBITHBIM MYyTEM XJOpPUA-, OPOMHI-, HOAWI-,
kapboHat-, (ocdar-, cummkar-, cynbdar-, TUIAPOKCHI-UOHBI, KATHOHBI
AMMOHHUS W HMOHBI HM3YYEHHBIX METAIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

IPUMEHATHh OCHOBHBIE OTNIEPALIMU MBICIUTEIBLHOM JESTEIbHOCTH — aHAJIH3 U
CUHTE3, CpaBHEHHUE, 0000IIIeHNE, CHCTEMATH3aIINIO, BBISBIICHUE TPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H — I M3yYeHHUS] CBOWCTB BEIECTB M XUMHUUYECKUX
peakiuii, eCTEeCTBEHHO-HAyYHbIe METOABI IIO3HAHUS — HaOJIO/ICHNE,
U3MEepEeHHEe, MOICTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE



9 KUIIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu¢poBbIe
Ne i/mn P Konrpoabnbie  IIpakTuyeckue (micpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThI
pecypchbl
Paznen 1. BeniecTBO M XUMHYeCKHE PeaKIUu
11 [ToBTOpeHue u yriyoneHne 3HaHUH 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IesioB Kypca § Kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONIUTHYECKAS JUCCOLMALIMS. g 1 1 bubnmoreka [JOK
) XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pazgen 2. HemeTa/sILI M UX COeTUHEHUS
71 OO01mas XxapakTepuCcTHKa XUMUYECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorensl https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.2 anemeHTOB VIA-rpymnmsl. Cepa u eé€ 6 bubmmorexa [OK
' TPYTHEL Lep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
’ FPYTHEL ’ P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas XxapakTepuCTHKa XUMUYECKUX
2.4 anemeHToB [VA L. YTIEpoa U 8 1 2 buommorexa HOK
’ . Py ' poaL https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCAUHEHUS
Htoro no pasneny 25




Pazgen 3. MeTaJJibl M UX COeIUHEHUA

bu6mmoreka [IOK
1 I 4
3 Obmpae cRoHCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 QKHEUIIIe METAJUIBI U UX COCIUHCHUS 6 hitps://m.cdsoo.rw/7f41a636
Hroro no pasneny 20
Paznen 4. Xumus 1 oOKpyskamomas cpeiaa
4.1 BemectBa 1 MaTepualisl B 5KHU3HH YeJIOBEKA 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUE



9 KUIIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrpoabubie IIpakTHueckue
n/n Bcero p P u3ydyeHust  o0pa3oBaTe/IbHbIEC
a0oThbI a00ThbI
p p pecypchl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bubnnoreka HOK
XUMUYECKUX 3jiemeHToB /1. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

. bu6mmoreka [IOK
2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMEHKIIaTypa | bubnmoreka [JOK
HEOPTaHWYECKNX BENIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUUYECKOW CBA3U U THUIIBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme

5 «IToBTOpEHue u yriryoieHue 1 1
3HaHUW OCHOBHBIX Pa3/eiioB Kypca
8 Kitacca»

6 Kiaccudukanms Xumuaeckux 1 Bbu6nmuoreka [IOK
peaKurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTU XUMHUYECKOU

7 eaknuu. IIoHsITHE O TOMOI€HHBIX U 1 buGnnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIUAX

2 [TonsiTHE O XUMUYECKOM | bubnuorexa [JOK
paBHOBecun. DakTOPBI, BIUSAIOLINE https://m.edsoo.ru/00adc28c




Ha CKOPOCTh XMMHYECKOU PeaKIiuu
U TIOJIO)KEHUE XUMHUYECKOTO
paBHOBECHS

nucconuaimsg. XuMU4YeCcKue
pEaKUrH B paCTBOPAX»

9 OKuCIUTENbHO- bubmuorexa [JOK
BOCCTAHOBHUTEJIBHBIE PEAKIUU https://m.edsoo.ru/00adcade
Teopus 3NEKTPOTUTUUECKON
10 nucconmanmi. CUIbHBIE U ClIa0bIe bubmorexa LOK
https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HNouHble ypaBHEHUS peakuid bubmorexa HOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOHCTBA KHUCIIOT B
12 OCHOBAHHMI B CBETE MPEACTABICHUMN bubnnoreka HOK
00 PNEKTPOTUTHIECKON https://m.edsoo.ru/00add5d8
JMCCOLMAIIN
XuMHYECKHE CBOMCTBA COJICH B
13 CBETE TPEICTaBICHUI 00 buGnnorexa LIOK
. https://m.edsoo.ru/00add8b2
BJIEKTPOJIUTUYECKON JUCCOIUALINT
14 [TonsiTe o ruaponan3e conen buGnnorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
[TpakTuyeckast padora Ne 1.
16 «Pemienne 3kcriepuMeHTaIbHbIX buommorexa HOK
https://m.edsoo.ru/00addbfa
3a71a9»
Konrponsnas padora Ne2 o teme
17 «OIIEKTPOIUTHUYECKAS bubnuoreka [JOK

https://m.edsoo.ru/00addecO




OO0mas xapaKTeprCTHKA TaJIOreHOB.

18 XUMHUUYeCcKre CBOMCTBA HA IPHUMEPE bubmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
Xaoposogopoxa. ConsHas KUCIIOTa,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, MMOITyUYCHUEC bubmorexa LIOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMECHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «ITomydeHnne COMTHON KUCIOTHI bubmorexa LOK
Y .. o ’ https://m.edsoo.ru/00ade348
n3yuyeHue e€ CBOUCTB»
Brruucnenus mo ypaBHEHUSIM
. bu6mmoreka [IOK
21 XUMHUYECKUX PEAKIUi, €CITu OAUH
https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE

” OO611ast xapakTepUCTHUKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynmnet https://m.edsoo.ru/00ade64a
ATIOTpOnHBIE MOIU(DUKAIINH CEPBIL.

” Haxoxnenue cepsl u eé bubnmoreka [JOK
COEIMHEHHI B IPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoa0poI, CTPOCHHE,

24 (bnls)nquKEe u xullzmqecxne bubmmorexa LOK

. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHas KUCIIOTA,
bu6mmoreka [IOK
25 (bU3UYECKHe U XUMHUYECKUE
o https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XHWMHYECKHE PEAKITUH, JICKAIUE B
26 OCHOBE MPOMBIIIUIEHHOTO criocoba bubnmoreka [JOK

MOJTy4YEHUS CEPHOMN KUCIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a




OKpYKaroIlEeH cpeapbl
COETUHEHUSIMU CEpBI

BrIuucienne MaccoBOM TOIHU

bu6mmoreka [IOK

27
BBIXOJIa IPOAYKTA pEaKLuU https://m.edsoo.ru/00adec8a
OO6mras XxapaKTepuCTHKA JIEMEHTOB
VA-rpynmsl. A3or,

28 acCIpPOCTPaHECHUE B IPUPOIE bubmorexa LOK
pactipoctp PHPOJIE, https://m.edsoo.ru/00adeca6
¢busnvecKkre 1 XUMHUECKUE
CBOMCTBA
AMMHak, ero pu3ndecKue u

. bu6mmoreka [IOK
29 XUMHYECKHE CBOMCTBA, MOTyYeHUE
https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITonmydyenne aMMHaKka, H3ydeHHE bubmorexa [IOK
y . - 13y https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A3oTHas kuciora, e€ Gusndeckue u Bbu6mmoreka [IOK
XUMHUYECKHIE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHMUSI B KQU€CTBE MUHEPAIbHBIX

32 no0pennii. XuUMHUYeCKoe bubmmorexa IOK
yAObP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOILEH Cpebl
COEIMHEHHSIMU a30Ta
dDocdhop. Oxcun dochopa (V) u

33 (boc:ll))o pHasl KI/ICJI(i)Ta (1)(1)IEBH(‘IG)CKI/IG u bubmmorexa [OK

P . https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOMCTBA, MOTYyYEHUE
34 Hcnonw3oBanue ¢pocdaTos B bubnmoreka [JOK

Ka4€CTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20




yaoOpeHuid. 3arpsi3sHeHNE
MIPUPOTHOM cpenbl pochaTamu

Yraepon, pacripocTpaHEHUE B

bu6mmoreka [IOK

35 npupoje, GU3NIECKHUE U
pHp ¢ . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxkcunpl yriaeponaa, ux puznyeckne
1 XUMHYECKUE CBOMCTBA.
36 DKOJIOTHYECKUE IIPOOIEMBL bubmmorexa IOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(Iv)
37 VroabHas KUCIIOTa U €€ cOJIx bubmmorexa IOK
https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
18 "[losyueHne yriaekucioro rasa. bubnuoreka [JOK
KauectBennas peakuust Ha https://m.edsoo.ru/00aec027¢
KapOoHaT-MOH"
[TepBoHavanbHBIC TOHATHS 00
39 OpraHMYeCcKUX BEIIECTBAX KaK O bubmmorexa IOK
p https://m.edsoo.ru/00ae054¢e
COEIMHEHUSX YyIiIepoaa
. bu6mmoreka [IOK
40 Kpemuuii u ero coequHeHus
https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
A1 Pemenue skcniepuMeHTaIbHBIX bubnnorexka HOK
3a7a4 1o Teme «Baknelmue https://m.edsoo.ru/00ae0bf2
HEMETAJLIBI U UX COEINHEHUIY
Kontponbras padora Ne3 no teme
. bu6mmoreka [IOK
42 «BaxkHelne HeMeTalIbl U UX

COCOAHCHUA»

https://m.edsoo.ru/00ae0e18




OOm1ast xapaKTepUCTHKA
XAMHYECKHX JIEMEHTOB —
MeTa/uloB. MeTanieckast CBsi3b U

Bbubnuoreka [IOK

3 METAJUTNYECKasi KpUCTAITHYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckre CBOMCTBa
METAJIJIOB
XHUMUYECKUE CBOMCTBA METAJLIIOB.
44 DIIEKTPOXUMHUYECKUHN P bubmorexa [TOK
. https://m.edsoo.ru/00ael 156
HaIpsDKEHUHA METaJlIOB
OOu1re crnocoObl MOTyYSHHS
MetaiioB. CrutaBbl. Beraucnenus
45 [0 YPaBHEHUSIM XUMHUYECKHUX bubmorexa [TOK
. https://m.edsoo.ru/00ael 156
peakIuii, €Clii OJMH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 [ToHsiTHE O KOPPO3UU METAIIOB bubmorexa [TOK
https://m.edsoo0.ru/00ac1278
47 [llenoynbIe METAJIBI bubmorexa HOK
https://m.edsoo.ru/00aec14b2
43 OKcuIbI ¥ TUAPOKCUBI HATPUS U Bbubnuoreka [IOK
KaJus https://m.edsoo.ru/00ac14b2
49 [lennouHO3eMeNbHBIE METAILIIBI — bubnmoreka [JOK
KaJIbIIUA U Maruui https://m.edsoo.ru/00ael5e8
50 Baxneiine coequHEHN KaJIbIUI bubmmorexa OK
https://m.edsoo.ru/00ael5¢8
51 O06001IeHNEe U CUCTEMATU3 AL
3HAHUU
57 JKEcTKOoCTh BOMBI U CITIOCOOBI €& bubnuorexa [JOK

yCTpaHeHus

https://m.edsoo.ru/00ae1886




[TpakTuyeckas pabora Ne 6 o Teme

Bbu6nuoreka [IOK

>3 "}KeCTKOCTb“BO'HH 1 METOBT €€ https://m.edsoo.ru/00aclae8
yCTpaHCHUS
54 PN — bubmuorexa [JOK
https://m.edsoo.ru/00ael c64
55 AM(oTepHbIe CBOIICTBA OKCHIA U bubmumoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK
https://m.edsoo0.ru/00ac1d86
57 Oxkcubl, TUIPOKCUIBI U COJTH bubnnoreka HOK
xkenesa (II) u sxxenesa (I1I) https://m.edsoo.ru/00ae35e6
53 O0001IeHrE U CHUCTEMAaTU3ALIHS
3HAHUU
[Tpaktuyeckas padora Ne 7.
59 Pemrenne skcnepuMeHTABHBIX bubnmoreka [JOK
3a7a4 1o reMe «Bakaelmue https://m.edsoo.ru/00ae3de8
METAJIBI U UX COCAMHCHHUS
Brrurcnenust mo ypaBHEHU M
XUMHYECKUX PEaKIIHid, €CIIA OJIUH
60 U3 PEareHTOoB JIaH B U30BITKE WU bubnmoreka [JOK
COJIEPKUT NpUMeCH. Brruncnenus https://m.edsoo.ru/00ael1750
MacCOBOH J0JTM BBIXO/Ia IPOTyKTa
peakuu
61 O06001IeHNEe U CUCTEMAaTU3AIIHS
3HAHUU
KonTponpHas padora Ne4 mo teme
62 «Baxneiinye MeTajIbl U UX

COCOANHCHUA»




63 BemectBa u Mmarepuass B | Bbu6nmuoreka [IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnnorexka HOK
OKpYKaroIlEe cpeapbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHrIil ypok. O6o0IeHNE U | bubnmoreka [JOK
cUcTeMaTH3allis 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHrlit ypok. O6o0IeHNE U | bubnnorexka HOK
CUCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6o0mienue u 1 bubnmoreka [JOK
cUcTeEMaTH3allis 3HaHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
AJAITUPOBAHHOM OCHOBHOM OBPA3OBATEJIBHOM

ITPOI'PAMMUBI

9 KUIIACC

Kon
NpoBepsieMOro
pe3yJjabTaTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT0 00111er0 00pa30BaHMs

1

[To Teme: «BeliecTBO 1 XUMUYECKasi pEaKIU D)

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMMHYECKHX ITOHSATHHA: pacTBOp,
AJIEKTPOJIMTHI, HEAIEKTPOJIUTHI, AIIEKTPOIUTHYECKAs AUCCOIMAIINS,
peaKkIuy HOHHOTO OOMEHa, KaTalnu3aTop, XUMHYECKOEe PAaBHOBECHE,
o0OpaTumblie " HEoOpaTHUMbIE peakuuu,
OKHCIINTETbHOBOCCTAHOBUTEIIHHBIC peaKIunm, OKHCJIUTEIb,
BOCCTAHOBUTENIb, OKHCICHHE U BOCCTAHOBJICHUE, aJUIOTPOIIHS,
ampoTepHOCTh, XHMHUYECKas CBA3b (KOBAJEHTHAas, HWOHHAsd,
MeTaJuIn4ecKasi), KpUCTAUIM4YecKas peméTka, CIUIaBbl, CKOPOCTb

XUMHYECKON peaKiuu

1.2

HUITIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MMOHATHHA H

MNPUMCHATH 5TU MOHATUA IIPU OITMCAHHUU BCIICCTB U UX HpeBpaH_IGHI/Iﬁ

1.3

COCTaBJISITb YpaBHCHHA BHGKTPOHHTHHGCKOﬁ Jucconuanu KHCIIOT,
LIEJI0YEeH M COJICH, TMOJIHBIE M COKpAIIEHHBIE YPABHEHUS PEaKIIH

HOHHOr0 00OMeHa

1.4

PaCKpBIBATE CYITHOCTH OKUCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ

MIOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OanaHca 3THX peakluit

1.5

IIPOBOJUTH PACYETHI [0 YPABHEHUIO XMMUYECKON peaKuu

Ilo Temam: «Hemeraminsl m ux coeauHeHus» U «MeTauibl U UX

COCOAHCHUA»

2.1

XapakTepu3oBaTh  (OMHMCHIBaTH) oOmMUe W crenuduuecKue

XUMHUYECKHUE CBOMCTBA IMPOCTBIX U CJIOXKXHBIX BCHICCTB, MOATBCPIKAAA




ONMCaHUE IMPUMEPAMHU MOJIEKYJIIPHBIX W HOHHBIX YPaBHECHMMU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKquI

2.2

COCTaBJISITh YPaBHEHUS PEAKIINH, TIOITBEPIKIAIONTNX CYIIECTBOBAHUE

TeHETHYECKOM CBS3U MCIKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

23

IMPOrHO3UPOBATH CBOICTBA BEIISCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMHUYCCKHUX HpeBpaHleHI/Iﬁ B pas3JIMYHbIX

YCIIOBUSIX

24

CJICAOBATh IpaBUWJIaM TIOJIb30BAHUA XUMHYECKOU HOC}’I[Oﬁ )41
Ja00paTOPHBIM O00OPYOBAaHUEM, a TaKXKe MpaBUjIaM OOpaIeHus ¢
BCIICCTBAMH B COOTBCTCTBUH C HMHCTPYKOUSAMU I10 BBIIIOJIHCHUIO
1a00paTOPHBIX XMMUYECKHX OIBITOB 10 TIOJYYCHUIO U COOMPAHHIO

ra3000pa3HbBIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO Ta3a)

2.5

NpoBOAWUTL PCAKIUH, TOATBCPIKAAIONINC KA4eCTBEHHBLIM COCTaB
Pa3jIMUHBIX BCHICCTB: PaACIIO3HABATH OIIBITHBIM HyTéM XJjiopuna-,
Opomun, womua, kapOoHat, Qocdar, cuamkar, cyiubdar,
THAPOKCUANOHDBI, KATUOHBI daMMOHHS, NOHbI U3YYCHHBIX MCTAJIJIOB,

MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB

[To Teme: «XuMHs U OKpy>Karoias cpeaay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMuueckux mnouaruil: [IJIK

BCIICCTBA, KOPPO3Ud MCTAJIJIOB

32

HpI/IMeHSITL OCHOBHBIC OHepaI_II/II/I MBICHI/ITCJIBHOI\/JI OCATCIIBHOCTU —
aHAIM3 W CHHTE3, CpaBHEHHE, OO0OOIIEHUE, CHCTeMaTH3aIINIo,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJICI[CTBeHHLIX CBSI3ef/’I — JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECCTB M XUMHUYECCKHX PEAKIMI; €CTeCTBEHHOHAYYHBIC
METOAbI ITO3HAHUSA — Ha6JHOI[eHI/I€, I/I3MepeHI/I€, MOIICJII/IpOBaHI/IC,

AKCTIEPUMEHT (PEabHBIM U MBICTICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

BemectBo 1 xuMnueckas peakuus. [ToBropenue

1.1

[lepuonnueckuit 3akoH. I[lepuoguueckass cucTeMa XHUMHUYECKUX BJIEMEHTOB
J.. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYCCKUX DJIJICMCHTOB HepBBIX TpéX HepI/IO,IIOB, Kajausd, KajJdblUud MU HX
COCJIMHEHUI B COOTBETCTBUM C TOJIOKEHHEM 3JIeMEHTOB B Ilepuoanueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BBl XUMUYECKOW CBA3M. THIIBI KPHUCTaNIMYECKUX
PEmETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOU
peIIETKH M BHUAA XUMUYECKOH cBs3u. Kiaccudukanuss ¥ HOMEHKIATypa
HEOPraHUYECKUX BeUIeCTB (MEXIyHApOJIHAs W TpUBHANbHAS). XUMHYECKHE
CBOMCTBAa BEILIECTB, OTHOCAIIMXCSA K Pa3IUYHBIM KJIaccaM HEOPraHUYeCKUX

COCHHHCHHﬁ, TCHCTUYCCKAA CBA3b HCOPraHMYCCKUX BEIICCTB

1.3

Knaccudukanus XuMu4ecKiX peakluid Mo pa3iIudHbIM MpU3HaKaM (10 YHCITY
U COCTaBy y4YaCTBYIOUIMX B PEaKLMU BELIECTB, MO TEIUIOBOMY 3 (eKTy, 1Mo
M3MEHEHHUIO CTETIEHEeW OKHCIIEHUS! XUMUYECKUX AJIEMEHTOB, IO 00paTUMOCTH,
[0 Y4YaCTHIO KaTajau3aTopa). OK30- M DJHIOTEPMUYECKHE pPEaKIUH,

TepMOXUMHUYECKHUE ypaBHEeHUA. [IoHSATHE 0 CKOPOCTH XUMHUYECKOM peakiiuu

1.4

[Tonsitne 06 0OpPaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peaknusax. [loHsTue o
TOMOI'CHHBIX W T'CTCPOTCHHBIX PCAKIUAX. Iloustue 0 XHUMHYECKOM
paBHOBecur. DakTOpBI, BIMSIOIMIME HA CKOPOCTh XUMHUYECKOW pEaKIUuH H

MOJIOKCHUEC XUMHUYCCKOI'0 paBHOBCCHUS

1.5

OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHBIE pcaKknuu, BJIGKTpOHHLIfI 6anch
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  peakiuu. CoCTaBlI€eHHE YypaBHEHHM
OKHCJIUTCIIBbHO-BOCCTAHOBUTCIbHBIX peaxunﬁ C HCIOJIb30BaAaHHECM MCTOJa

3JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOTUTUYECKON TUCCOLUALIMN. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
Karnonsl, aHnOHBI. MeXaHU3M AMCCOIMAINH BEIIECTB C PA3IMYHBIMHU BUIAMHU
XUMHYeCKoH cBsi3u. CrerneHs qucconuanui. CUIBHBIC U CIIA0BIE AIEKTPOJIUTHI.

Peakiuyn monHoro oomMeHa. Y cloBUsI IPOTEKaHUSI PEAKIIMA HOHHOTO OOMEHa,




IIOJIHBIE M COKpAalllEéHHblE MOHHBIE ypaBHEHHs peakuuil. CBONCTBA KHUCIIOT,
OCHOBaHMN W COJieH B CBETE TMPEACTaBICHUH 00 JICKTPOIUTHUECKON

nucconmanuu. KauecTBeHHbIE peakiinu Ha HOHBL. [loHsITHE O THApOU3E coeit

1.7

XVUMUYECKUH SKCIIEPUMEHT: O3HAKOMIICHHE C MOJENSMHU KPHCTAIMYECKUX
pPEemETOK HEOPraHUYECKUX BEIIECTB — METAIOB U HeMeTayyioB (rpadura u
anmasa), CIOXHBIX BEHIECTB (XJIOpHJIa HATPUs); UCCIEAOBAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOH peakUuu OT BO3AEUCTBUS Pa3IUYHBIX (DaKTOPOB;
UCCJIEIOBAHUE  DJIEKTPOIPOBOAHOCTM  PACTBOPOB  BEIIECTB, Ipoliecca
JUCCOLMALMU  KUCJIOT, IIeJo4Yed U cojeil (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHAJIOB); MPOBEJICHUE OIBITOB, WUIIOCTPUPYIOMUX MPU3HAKU
MPOTEKAHUS peaKIMii HOHHOTO 0OMeHa (00pa3oBaHKE OCa/IKa, BHIJICIICHHE Ta3a,
o0pa3oBaHHNE BOJIbI); OMBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peaklnii (rOpeHHe, peakluy pa3ioKeHHs, COSTUHEHMS );
pacmo3HaBaHHE HEOPTraHWYECKHX BEIIECTB C IMMOMOIIBI0 KauyeCTBEHHBIX

peakuuii Ha HOHBI; pelIeHNE HKCIIEPUMEHTAIBHBIX 3a7a4

HemeTamier 1 ux COCAUHECHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (QPU3MYECKUE CBOICTBa
IIPOCTBIX BEILECTB — raJIOTEHOB. XMMHUYECKHAE CBOMCTBA Ha IPHUMEPE XJIOpa
(B3aMMOJCUCTBHE C METAJIaMH, HEMETaJlIaMH, LIeJI0UYaMH). XJIOPOBOJOPO/I.
ConsiHast KHMCIOTa, XUMHYECKHE CBOWCTBA, IIOIY4YCHHE, IPUMEHEHHE.
JeiictBue XJIopa ¥ XJIOPOBOAOPOAA HA OPraHM3M dejoBeKa. BakHeine

XJIOPHUABI U NX HAXO0XICHUC B IIPUPOJIC

2.2

OO6mas xapaktepucTuka 3meMeHTOB VIA-rpynmsl. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CtpoeHue u pusndeckue cBoicTBa
MPOCTBIX BEMIECTB — KHUCIOPOAA U CEpbl. AJUIOTPOMHBIE MOAUDUKAIIH
KHCJIOpOJa U Cepbl. XMMHUYECKHE CBOMCTBA cepbl. CepoBOAOPOI, CTPOCHHE,
¢u3nueckue M XUMHUECKHe CBOHCTBA. OKCHIBI Cephl KaK MpEACTAaBUTEIH
KHUCIIOTHBIX OKCHI0B. CepHasi KUCIIO0Ta, (U3HUecKue U XMMHUYECKHe CBOMCTBa
(oO1mupe Kak MpeaCTaBUTENs Kiacca KUCIOT U cneruduieckre). XuMHIECKUe
peakuuu, Jexale B OCHOBE MPOMBIIUIEHHOTO CI0c00a MOIy4YeHHUs] CepHOM
kucioThl. [Ipumenenne. Coiu CepHOM KUCIOTHI, KAYECTBEHHAsI pEaKIUsl Ha
cynbdaT-uoH. HaxoxxaeHue cepbl U €€ COeNMHEHUI B MPUPOIe. XUMUUYECKOE
3arpsI3HEHUE OKPY’KAIOIIEH Cpellbl COEANHEHUAMHU Cepbl (KUCIOTHBIE JOKIH,

3arpsi3HEHNE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MpeAoTBpalleHUs
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OOmast xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTpPOCHUs
aTOMOB, XapaKTEepHbIC CTENEHM OKHCICHHA. A30T, paclpocTpaHEHHE B
npupoe, pusnyecKkue U XuMUIeckue cBoiictea. Kpyrosopot azora B mpupoe.
AMMMaK, ero (Qu3MuecKkue M XHUMHUYECKHE CBOICTBA, MOIy4E€HUE U
npumeHeHre. Coau aMMOHUS, WX (PU3MYECKHME W XUMHUYECKHE CBOICTBA,
npumeHeHne. KauecTBeHHast peakius Ha MOHbl aMMOHMsI. A30THas KUCIIOTa, €€
NoJy4yeHue, pUu3nuecKkue 1 XMMUIeCKUe CBOMCTBA (00IIMe KaK MpeCcTaBUTeNs
Kjacca KHCIOT M crnenuduueckue). lcnonb3oBaHWe HHUTPATOB U COJEd
aMMOHHS B KaueCTBE MUHEPAJBbHBIX yNOoOpeHuil. XUMHUUECKOe 3arpsa3HeHue
OKpY’KaloLlel cpebl COETMHEHUAMH a30Ta (KUCIOTHBIE JOXKIHU, 3arpsi3HEHNE

BO3/yXa, MOYBBI U BOJIOEMOB)
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docdop, amorponHsie Mogudpukammu pochopa, hpuzndeckre 1 XUMUIECKHUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucmora, Qusmdeckue u
XMMHUYECKHE CBOWCTBa, moiydeHue. Mcmonb3oBanue ¢ocdaroB B kKauecTse

MUHEPATBHBIX YI00pEHHI

2.5

OO6mas xapaktepuctuka 37geMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
ATOMOB, XapaKTEpHBIE CTEMEHU OKUCJICHHUSA. YTIEpOJ, aJUIOTPOIMHBIC
Mou(UKAIMK, pacHpOCTpaHEHHE B Ipupone, (U3NYECKue U XUMHUYECKHE
cBoiictBa. Ancop6musi. Kpyrosopor yriepona B npupoje. OKkcuasl yriaepoaa,
ux (u3nveckre U XMMUYECKHE CBOWCTBA, JIEWCTBHE HA JKUBbIE OpraHU3MBI,
MOJTy4YeHUE U IPUMEHEHHE. DKOJIIOTUYECKUE MPOOIEMBI, CBSI3aHHBIE C OKCHUIOM
yriaepona(IV); rumoresa rio0aabHOTO TMOTEIJICHUS KJIMMAaTa; MapHUKOBBIN
abdekr. YrompHas KUCIOTa U €€ conmH, WX (PU3UYECKHE U XUMHYECKHE
CBOICTBa, Moy4yeHue U npuMeHeHnue. KauecTBeHHast peakuust Ha KapOoHaT-
noHbI. Vcnonp30BaHne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO35IMCTBE

2.6

[lepBoHauanbHbIe MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHUIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUICH, 3TaHOJ, TIUIEPUH, YKCycHas
kucinota). Ux coctaB um xumudeckoe ctpoeHue. IloHsTue o Omomoruuecku
BaXHBIX BEIECTBAX: XHUpax, Oelkax, yriaeBoJax — W HMX POJU B KU3HU
yesoBeka. MarepuanpHOe €IMHCTBO OpPraHMYEeCKMX M HEOPIaHUYECKUX

COCUHEHUN

2.7

Kpemunii, ero Qusnueckue W XUMHUYECKHE CBOWCTBA, TOJYyYCHHUE U
npumenenne. CoenuHeHNs] KpeMHusl B npupoze. OOmme npeacraBieHus: 00

okcune kpemuusa(IV) u kpemuueBoit kucimote. CHIMKATBI, KX UCIOJIB30BAHUE




B 6I>ITy, MCOUIINHE, MOPOMBIIIJIICHHOCTH. Baxueiinme CTPOUTCIILHBIC
MaTepHaybl: KepaMHKa, CTEKJIO, IIEMEHT, OCTOH, ene300eToH. [IpobimemMbl
6C3OHaCHOFO HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCC,Z[HGBHOﬁ

KHN3HHU

2.8

XUMUYECKUHN SKCIEPUMEHT: M3yueHHe 00pa3lloB HEOPTaHWYECKUX BEIECTB,
CBOMCTB COJIIHOM KHCJIOTBI; IIPOBEICHUE KAUECTBEHHBIX PEAKIUI HA XJIOPUI-
MOHBl M HaOJIOACHHE MPHU3HAKOB HMX MPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUecKre 1 XMMHUYECKUE CBOMCTBA raJIOT€HOB U UX COSMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BUJEOMATEPHUATIOB); O3HAKOMIIEHHE C O0Opas3lamMu XJOpPHUIOB
(raJIOTeHUIOB); O3HAKOMJIGHHE € oOpasnamu cepbl M €€ COCTUHEHUSAMHU
(BO3MOXXHO HCTIOJB30BAaHUE BUICOMATEPHANIOB); HAOIIOJEHHWE TMpoIecca
o0yriMBaHus caxapa MoJ JeHCTBHEM KOHLIEHTPUPOBAHHON CEPHOI KHUCIIOTHI;
M3y4YeHHE XUMHUYECKUX CBOMCTB pa30aBICHHOW CEpPHOM KHCIIOTHI, IPOBEICHUE
Ka4eCTBEHHON peakiuu Ha Cyiab(paT-uoH M HaONI0JeHHE TNpuU3HaKa e&
MIPOTEKAHUST; O3HAKOMJIEHUE ¢ (PU3NUECKIMU CBOMCTBaMH a30Ta, (pochopa u ux
COCMHEHUI (BO3MOXKHO HCIIOJB30BAaHME BHUIEOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochHOpHBIX YI0OpEHUI; MoTydyeHne, COOMpaHue, paclio3HaBaHUE
Y U3y4YEHHE CBOMCTB aMMHaKa; MPOBEACHUE KAaUeCTBEHHBIX peakluil Ha MOH
amMmMoHUsT U (ochaT-MOH U H3yUYEHUE TMPU3HAKOB HX MPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BaHUE BHUACOMATEpUAJIOB); M3YYEHHE MOJIEIeH KpHUCTaNTMYeCKUX
peméTok anmasa, rpadura, ¢yUIEpeHa; O3HAKOMIIEHHE C MPOIECCOM
azcopOLMy pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
NpOTHUBOra3a; MoJyuyeHue, coOMpaHue, paclio3HaBaHUE U M3yUeHHE CBOMCTB
VTJEKUCIOro Ta3a; NMPOBEACHHE KayeCTBEHHBIX peakiuil Ha KapOoHaT- U
CHWJIMKAT-UOHBbl M H3Y4YEHHME NPU3HAKOB HX IPOTEKAHHUS; O3HAKOMJIEHUE C
MPOIYKIMEN CHIMKATHOW MPOMBIIIJIEHHOCTH; PEIICHUE dKCIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHenire HeMeTaJUIbI U UX COETUHEHUS)

MeTtamisl 1 ux COCAUHCHUA

3.1

OO01mas xapakTepUCTHKAa XUMHUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHHUU
ux noJsiokeHus B llepuoauyeckod cucreMe XMMHUYECKMX 3ieMeHTOB JI.M.
MenneneeBa u cTpoeHus: arToMoB. CTpoeHUE METAJUTOB. MeTalnyeckas CBs3b
U METAJUIMYecKas KpUCTaJNIMYecKass peleETKa. ONEKTPOXMMMUYECKUN psif

HanpsHKeHUH METAIIIOB
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dusznuecKkue U XMMUYeCKUe CBOHCTBA MeTayIoB. OO0IMe crioco0bl NOTyUYEeHHUs
MeTasuioB. [loHATHE 0 KOPPO3UH METAIUIOB, OCHOBHBIE CITIOCOOBI 3aLUTHI UX OT
Koppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHHNA, OpOH3a) U UX TIPUMEHEHHE

B OBITY U IPOMBIIIJIEHHOCTH

33

[[{erounble MeTasuibl: MoNOXKeHUE B lleproauyeckoil cucreMe XMMHUYECKHUX
anemeHToB /.M. MenneneeBa; CTpO€HHE UX aTOMOB; HaX0XJACHUE B IIPUPOJIE.
dusnveckue 1 XUMHYECKHE CBOMCTBA (Ha mpuMepe HaTpust U Kanus). OKCHIbI
U TUJIPOKCUIBI HaTpusi U Kanus. [[puMeHeHHe MIeNOYHBIX METANIOB M UX

COECIUHEHUN
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[llenouyno3eMenpbHbIE METaJIBl MarHui W KaJlblUM: IIOJIOKCHHE B
Ilepuonnueckoit cucreme xumuueckux osnemeHtoB J[.M. Menneneesa;
CTPOEHUE WX aTOMOB; HaxOXXJACHUE B mpupone. Pu3nyeckue U XUMUYECKHE
CBOWMCTBA MarHusi M Kaibliusg. BakHeHime coequHeHHS KaiublHsa (OKCHI,

TUAPOKCHU, coiin). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHeHus

3.5

AmoMuHui: nonoxenue B llepronnueckoil cucTeMe XMMHYECKUX SJIEMEHTOB
J.. MenneneeBa; cTpoeHHe aroMma; HaxoxiaeHue B npupone. dusnueckue u
XUMHYECKUE CBOWCTBA aIIOMHHHSA. AMQOTEpHBIE CBOWCTBA OKCHAA W

TUAPOKCH/IA AITFOMUHUS

3.6

Keneszo: nonoxenue B [lepnoanueckoi cuctremMe XuMudeckux 3neMenToB /.M.
MeHneneeBa; CTpOeHHE aToOMa; HaxOXJAeHHEe B mpupone. Dusznueckue u
XUMUYECKHE CBOMCTBA jkene3a. Okcuabl, TuApokcuabl u conu xkenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOTyYEHUE

3.7

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMIIEHHUE C 00pa3liaMy METaJIJIOB U CILJIABOB,
uX (pU3NYECKMMH CBOWCTBAMH; HW3Y4YEHHE PE3yJIbTaTOB KOPPO3UH METAJIIOB
(BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOCTEN
B3aMMOJICHCTBUSL OKCHJA KaJbliUs W HATpUs C BOAOH (BO3MOXHO
HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB); UCCIEIOBAHUE CBOMCTB >KECTKOM BOJIBI;
mpolecca TOpPeHMsI Kejle3a B KHCIOpoA€ (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIIUi HA HOHBI
(MarHusi, Kanblmsi, amoMuHMS, nuHKa, kenesa(ll) u xenesa(lll), memu(Il);
HaOJI0/ICHUE W OTIMICAHKUE TIPOIIECCOB OKPAIIMBAHUS TUTAMEHU HOHAMH HATPHS,
Kamuss W Kajblusl (BO3MOXKHO  HCIOJIb30BaHUE  BUIEOMATEPHUAJIOB);
UCCIIeIOBaHNE aM(POTEPHBIX CBONCTB THAPOKCHAA AFOMHHHS U THAPOKCUAA
[IUHKA; pelIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxkHeline MeTauibl

U UX COCIUHCHUA»




XHUMHA U OKpYyXKarolas cpeaa

4.1

HoBeie maTepuansl 1 TexHoJIOrMU. BemecTsa U MaTepuaibl B IOBCEIHEBHOM
JKA3HU 4YeJIOBEeKa. XUMUSA U 310poBbe. be3omacHoe ucnoap30BaHue BEIIECTB U
XUMHUYECKHX peakiuil B ObITy. [lepBas moMoIp Npu XUMHUYECKUX OKOTaxX U

OTpaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTUYECKONM  TPAMOTHOCTH.  XHMHYECKOE  3arpsA3HECHHUE
okpyxarorieii cpenst [TJIK. Ponp xumMun B pelieHNH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHble MCTOYHHUKHU YTIEBOAOPOAOB (YroJyib, MPUPOAHBIA Ta3, HEPTH),

IPOAYKTHI UX EPepabOTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHUECKUH SKCIEPUMEHT: H3yUYeHHEe 00pa3I[0B MaTepHUajoB (CTEKIIO, CTIABbI

METaJIJIOB, MOJIMMEPHbIE MaTepUabl)




IMPOBEPSEMBIE HA OI'> IO XUMHWHU TPEBOBAHUS K
PE3YJBbTATAM OCBOEHUS AJAITUPOBAHHON OCHOBHOH
OBPA3OBATEJBHOM TPOT'PAMMBI OCHOBHOT'O OBIIIETO
OBPA3OBAHUSA

Kon IIpoBepsiemble TpeOGOBaHMSA K MPeAMETHBIM pe3yJbTaTaM

MPOBEPAEMOro 0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM

TpeOOBaHMSI NMPorpaMMbl OCHOBHOI'0 0011ero oopa3zoBanus Ha ocHoBe PI'OC
1 IIpencraBnenue:

O TI03HABAEMOCTH SIBIICHUH MPHUPOJIBI, MOHHMMAaHUE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'O
1.1 €CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeH KyJbTYpbl U IMPaKTHYECKOU
NEeSITEIbHOCTH 4YEJIOBEKAa B YCIOBHMAX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAHNUEC MECTAa XUMHUU CPECAU JPYTIUX CCTCCTBCHHBIX HAYK

0 HAYYHBIX METOJAaxX IMO3HAHHA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
12 TCOPCTUUCCKHUX MCTOJAaX HMCCICIOBAHUA BCIICCTB W UIYUCHUA
XHUMHUYCCKUX peaKHI/If/'I; YMEHUEC HCIOJB30BAaTh MOACIU  JIA

OOBSICHEHHUS! CTPOEHUS aTOMOB M MOJICKYJI

0 cthepax npodhecCHOHATBEHON NeSTEILHOCTH, CBA3aHHBIX C XUMUEH
U COBPEMECHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMHU Ha IOCTIDKEHHSIX
XUMHUYECKONH HAayKH, YTO MO3BOJIUT OOYdYaIOUIMMCS pacCMaTpHUBaTh
1.3 XUMHIO Kak cdepy cBoedt Oyaymed mpodeccrHoHaabHOM
ACATCIIBHOCT U CACJIaTh OCO3HAHHBIN BBIGOp XUMHUHU KakK
npoQIIILHOTO TpeaMeTa TpHU Tepexoje Ha YPOBEHb CPEIHETO

o01iero oopazoBaHus

Brnanenune cucreMol XMMHYECKMX 3HAHUM U YMEHUE IIPUMEHATH

CUCTEMY XUMHUYCCKUX 3H3HI/Iﬁ, KOTOpas BKIHOYACT:

BaXKHCHINIME XUMUYECKUE IOHATHS: XMMHYCCKHUH DJEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS H
HEOJHOPOHAs CMECh, OTHOCHTEIbHBIC aTOMHAs M MOJICKYJISIpHAs
51 Macchbl, KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAS Macca, MOJISIPHBIN
' 00BEM, OKCHJ, KHCIIOTAa, OCHOBAaHHUE, COJIb (CpemHss), XMMHUYECKas
peaKIysi, peakluu COCIUHEHHsS, PEaKIUH PA3IOKEHUs, PEaKIUn

3aMeIIeHUs, PEaKIuu OOMEHa, TeTUIOBOM A((EKT peakiuu, SK30-

SHAOTCPMUUCCKUC pPCAKIHU, PACTBOP, MACCOBAA HOJIA XUMHUYCCKOI'O




3NIEMEHTa B COEIMHEHHWH, MaccoBasg JOJIi M IPOIEHTHas
KOHIICHTpAIKs BEIECTBA B PACTBOPE, PO aTOMa, HJICKTPOHHBIN CIION
aToma, aToMHasi OpOuTajb, PagUyC aTroMa, BaJCHTHOCTb, CTENEHb
OKHCIICHUS], XUMUYECKas CBSI3b, AIEKTPOOTPUIATEIILHOCTD, MOJISIPHAS
U HEMOJISIpHAsi KOBAJICHTHAs CBS3b, MOHHAS CBs3b, METAIMYECKas
CBSI3b, KPUCTAIUTMYECKAsI pEIIETKA (AaTOMHAs!, HOHHASI, METAJUTNYECKas,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHUOH, JICKTPOJIUT U HEIJIEKTPOIIUT,
JNEKTPOJIUTHYECKAs ~IUCCOIMAINS, pEaKnuud HOHHOTO OOMEeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  OKUCIUTEIb U
BOCCTAQHOBHTEIIb, OKHCIEHHE U BOCCTAHOBIICHHE, JJICKTPOINU3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIE pEaKLny,
CKOpPOCTh XHUMHYECKOW peakuuu, kKaramuzartop, I[IJIK, kopposus

MCETAJIJII0B, CILJIaBbI

2.2

OCHOBOIIOJIATAIONINE 3aKOHbl XMUMHUHU: 3aKOH COXPAHEHHUS MAacChl,
nepuoauueckuii 3axkoH .M. MenpgeneeBa, 3aKOH MOCTOSHCTBA

COCTaBa, 3aKOH ABOTaJpo
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TEOPUM  XUMHUHU:  AaTOMHO-MOJICKYJISIDHAst — TEOpHs,  TEOpHs

AJICKTPOJIUTUYECKON JTUCCOIHAITIHI

Brnanenune ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKIIFOYAIOILIEH:

3.1

YMCHHUC TPABUIIBHO HCIHOJb30BATb HU3YUYCHHBIC BCHICCTBA U
MaTepuaibl (B TOM YHUCIIE MHUHEpajbHBIE yNOOpPEHHUsS, METAIUIBl U
CIUIaBBl, TPOXYKTHl  IepepaboTKH  MPHPOJIHBIX  HUCTOYHHKOB
YTIIeBOIOPOAOB (YTJIsl, MPUPOIHOTO Ta3a, HepTH) B OBITY, CETCKOM
XO3$II>iCTBC, Ha TPOU3BOACTBC MW IIOHHMMAHUC 3HAYCHUSA KHUPOB,
OenmKoB,  YIJIEBOJNOB Ui OpraHM3Ma  YEJOBEKa;  yMCHHUE
IMPOTrHO3UPOBATh BJIMAHUC BCHICCTB U XHUMHYCCKHUX IIPOLCCCOB Ha

OpraHM3M 4YeJIOBeKa M OKPY>KaIOLIYI0 MPUPOTHYIO Cpeay

3.2

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKHUEC 3HAHHA CO 3HAHUAMH APYIUX

y4eOHBIX IPEAMETOB

3.3

HAJIMYHUE OTBITa PA0OTHI C PA3TMYHBIMA HCTOYHHKAMH UH(GOPMAITUN
0 XUMHH (Hay4yHas M HAy4YHO-TIOMYJISipHAsl JUTepaTypa, CIOBapH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHUBHO OIEHUBATh WH(OPMALMIO O BEIIECTBAX, UX
NpEeBpalICHUsIX M NPAKTHUYECKOM TMPUMEHEHHMHM U yMEHHE

HCIIOJIB30BaTh €€ AJI1 pCHICHU A y‘IGGHO-HOE}HaBaTGHBHLIX 3aJga4d




BJIa,Z[eHI/IC OCHOBaMHU IIOHSATHUHHOIO arrmapara U1 CHMBOJIMYCCKOTO

A3bIKaA XUMHH JJIsI COCTaBJICHUA q)OpMy.TI HEOpPTraHNYCCKUX BCHICCTB,

: YpPaBHEHUM  XMMHYECKUX PEAKLUH; OCHOBAMH XHUMHUYECKOUN
HomeHkJatypsl (IUPAC u TpuBHanbHOiN)
YMeHne oOBsICHATH CBSI3b MOJIOKEHUS dyieMeHTa B [lepuoaudeckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
5 XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsj sjapa, oOIIee YhCio
AJIEKTPOHOB), PACIHpPEACICHUEM 3JJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOOB, KAJUS U KaIbIIH
[IpencraBienne O  MEPUOJUYECKON  3aBUCHMOCTH  CBOWMCTB
XUMUYECKUX AJIEMEHTOB (paJlyC aToMa, 3JIEKTPOOTPULIATEIbHOCTH ),
6 INPOCTBIX M CIOXKHBIX BEIIECTB OT TMOJOXKEHUS DJIEMEHTOB B
[lepuoguueckoii cucteme (B MaiblX MEpUOJAX M IJIaBHBIX
MOJrpyNIax) v 3JeKTPOHHOTO CTPOEHHUS aTOMa
7 YMeHue kinaccupuIimpoBaTh:
7.1 XUMHYECKUE DIIEMEHTBI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMHUUYECKHUE PEAKIIUI
8 YMeHue onpenensaTh:
g1 BaJICHTHOCTh M CTENEHb OKHCICHHUS] XUMUUYECKHX 3JIEMEHTOB, 3apsij
' MOHA
22 BUJ XMMUYECKOM CBSI3U M TUIl KPUCTAIMYECKONW CTPYKTYpbI B
. COCIMHEHUSX
8.3 XapakTep CPeabl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb
9 YMeHne xapakTepu3oBarh GU3NUECKUE U XUMUIECKHE CBOMCTBRA!
MPOCTHIX BEIIECTB (KHCJIOPOJZ, O30H, BOJOPOA, TpaduT, ammas,
9.1 KpeMHU#, a3ot, docdop, cepa, Xjop, HATpu, Kamuil, MarHui,
KaJIBIIMH, aTFOMUHUH, JKeJe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJE€ MX BOJHBIX PacTBOPOB (BOJa,
97 aMMHUaK, XJOpPOBOAOPOJ, CEPOBOJAOPOMA, OKCHABI U THIPOKCHUIBI

metauioB [-ITA rpymm, amomunus, menu (II), munka, xenesa (I u

I1T), oxcuast yraepona (I u IV), kpemuus (IV), azota u dpocdopa (111




u V), cepol (IV u VI), cepnucras, cepHas, a3oTucras, a30THasl,

dbocdopHas, yrojipHas, KpeMHHEBasK KUCIIOTa U KX COJIH)

INPOrHO3UPOBaTh W  XapaKTepU30BaTh CBOMCTBAa BEILIECTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHUA, MPUMCHCHUC BCUICCTB B

73 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXKHOCTh IPOTEKaHUS
XUMUYECKUX IIPEBPAILCHUN B PA3JIMYHBIX YCIOBUAX
10 YMeEHHE COCTaBIIATh MOJIEKYJISIPHBIC U HOHHBIC YPaBHEHHUS PEaKIUH,
B TOM YHCIJIE:
10.1 peaKkIit HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
10.3 WITIOCTPUPYIOIIUX XUMHUYCCKUC CBOMCTBaA HU3Y4YCHHBIX KJIACCOB
' (Tpyni) HEOPraHMYECKUX BEIIECCTB
10.4 MOATBEPKIAIONINX TEHETUYECKYIO B3aUMOCBSI3b MEKy HUMH
11 YMeHne BIUUCIATh (IPOBOIUTH PaCUEThI):
111 OTHOCHUTENIbHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEUIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSIUHEHUN
11.2 MaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €70 MacCy, 00bEeM ra3oB
114 [0 ypaBHEHUSM XMMHMYECKUX PEaKUUNd M HAXOAUTh KOJIHMYECTBO
' BEIIeCTBa, 00BEM M MacCy peareHTOB WIH MPOIyKTOB PEaKIuu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH METOJaMHN HAay4YHOT'O IIO3HaAHUA (H3.6JIIOI[€‘HI/IC,
" U3MepeHHe, SKCIIEPUMEHT, MOJICIIUPOBAHKE) IPU U3YUCHUN BELIECTB
. U XMMUYECKUX SBJICHUH; yMeHHe c(hHOpMyTUpoBaTh MpodiieMy U
IPEIJIOKUTH IMyTH €€ pelIeHus
122 Oe30macHOil pabOThl C XMMHUYECKHMMH BELIECTBAMH, XMMHYECKOM
. MOCYA0H U JIa0opaTOPHBIM 000pPYTOBaHHUEM
npaBUIaMu 0e301acHOTO oOpareHus c BEIIIECTBAMH,
HCIIOJIb3yCMBIMH B HOBCCHHCBHOﬁ JKU3HH, IMpaBUJIaMU IMOBCACHHA B
123 HesIX cOepexeHus: 3J0POBbsl U OKPYKAIOIICH MPUPOIHOU CPEIIbI;

MOHMMaHue Bpea (OMacHOCTH) BO3ACHCTBUS Ha AKUBBIE OPraHU3MbI
ONpeEeNEHHBIX BEILECTB, croco6oB YMEHBILIECHUS u

MpeaoTBpalICHud UX BpCAHOTO BOSHGﬁCTBHH
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Hammuwne MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYUICCTBIICHUA

CICOAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

U3ydeHHe U  onucaHue  (U3MYECKUX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMU U XUMHUYECKUMH SIBJICHUSIMU; OTIBITHI,

WUTIOCTPUPYIOIINE MPU3HAKU NMPOTEKAHUS XUMHUUECKUX PEaKIIHii

13.2

u3ydeHue crnocoOOB pa3feieHus cMecen

13.3

MOJly4eHUE KHUCIOpOoJa M H3y4YeHHE €ero CBOMCTB; IOJyYeHUE
BOJIOPO/Ia M U3YUYEHUE €r0 CBOMCTB; MOJYyUYEHUE YTIEKUCIIOro ra3a u
U3y4YeHHE €ro CBOWCTB; MOJyYE€HHE aMMHMaKa WU HU3YYEHHE €ro

CBOWCTB

13.4

IIPUTOTOBJICHUE DPACTBOPOB C OIPEACIEHHON MAacCOBOM JOJIEH

pacTBOPEHHOTO BEIIECTBA

13.5

IPUMEHEHUE  UHIUKATOPOB (;1akmyca, METWIOpaH)Xa |
dbenondTanenHa) s ONpeAeeHUs XapaKkTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIouei

13.6

UCCIICIOBAHUE U OIMCAHUE CBOWCTB HEOPraHUYECKUX BEILECTB
pa3IM4HBIX KJIACCOB; N3yYEHHE B3aUMOJICHCTBHUS KUCIIOT ¢ METaJUIaMH,
OKCHJIaMM  METAJUIOB,  pPAacTBOPUMBIMM U HEPaCTBOPUMBIMU
OCHOBAaHWSIMHU, COJISIMH; IIOJYYEHHE HEPacTBOPHMBIX OCHOBAHMIA,
BBITECHEHUE OJHOIO MeTaula JpyrMM M3 pPacTBOpa COJIU;
uccieioBaHie aM(pOTEpPHBIX CBOMCTB THMIPOKCHUIOB aTIOMHHUSA U

HUHKA

13.7

pelIeHue 3KCIepUMEHTANIBHBIX 3a7a4 110 TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCIUHEHUI; «DIIEKTPOJIUTHYECKAS
aucconuanusay; «BaxHeume HeMETAUIBI M HX COSIUHCHHUI,

«BaxHenIye MeTaUIbl U UX COEIUHEHUS

13.8

XMMHYECKHE  HKCIEPHMEHTHI,  WIIIOCTPUPYIOIINE  MPHU3HAKU
NPOTEKaHUs PEeaKUUil HOHHOTO OOMEHA; KaueCTBEHHbIE PEaKLUU Ha
HPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HOHBI: XJIOPHI-, OpOMHU-,
uomua-, cynedar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THPOKCH/I-NOHBI, KATHOHBI aMMOHMSI, MAaTrHUS, KaJIBIHSL, ATFOMUHHS,

xkenesa (2+) u xenesa (3+), menu (2+), uMHKa

14

VYwmenue:




14.1

OPEICTaBIATh PEe3yJIbTaThl AKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeIbCTB, I'paMKOB M TaOIUI[ U BBIABIATH SMIIMPUUYECKHE

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATb CBsA3HU MCKOY pCajibHO HaG.HIOIIaCMI:IMI/I
XUMHUYCCKUMHU ABJICHUSAMHU MW IIpoHecCaMH, IPOUCXOAAIINMU B

MaKpo- U MUKPOMHpE, OOBACHATh MPUYUHBI MHOTOOOpa3us BEIIECTB




INEPEYEHD 2JIEMEHTOB COJAEPKXAHUA, IIPOBEPSAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS

1

HepBOHa‘IaJ'IBHBIe XUMHUYCCKUEC ITOHATUA

1.1

Yucrtsle BemecTBa U cMecu. CrocoObl pa3zieneHus cMeceit

1.2

ATOMBI H MOJICKYJIBL. XuMudeckue daeMeHThl. CHMBOJIBI XHMHYECKHX

DJICMCHTOB. HpOCTBIe " CJIOXKHBIC BEIICCTBA.

1.3

Xumuyeckass Qopmyia. BaleHTHOCTP aTOMOB XHMHUYECKHUX SJIEMEHTOB.

CreneHp OKUCICHUS

1.4

3aK0H IIOCTOSIHCTBA COCTaBa BCIICCTB. OtHocHTEIbHAS aTOMHas Macca.
OTtHOCHTENbHAS MOJICKYJIsIpHasdg Macca. MaccoBas J0JIA XUMHWYECCKOT'O 2JIEMEHTA

B COCAMHCHUN

1.5

KomngectBo BemectBa. Monb. MomsipHast Macca. MonsipHblii 00BEM Ta3oB.

BzanMmocBs3b KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAUHHIL BEIICCTBA

1.6

dusndeckre U XUMHUYECKUE SIBIICHHUSA. XUMHYECKas peakuusa nu eé IMPU3HAKH.

3aKOH COXpaHEHHs MacChl BEIIECTB. XUMUYECKHE YPAaBHEHHUS

[Tepuonnueckuii 3akoH u Ilepronnueckas cucremMa XMMUYECKUX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Tepuonnueckuii 3akoH. I[lepuomnueckas cHUCTEMa XUMHYECKHUX BJIEMEHTOB
.. Menneneena. [lepuonbl u rpynmbl. OU3MYECKUN CMBICIT MOPSIAKOBOTO

HOMEpa, HOMEPOB MEePHUOJIa U TPYMIIbI JIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifep. M3oTonbl. DnekTponsl. CTpoeHue
JNIEKTPOHHBIX 000/I04eK aToMOB TMepBbIX 20 XUMHYECKHX 3JIEMEHTOB

ITepnonnueckoii cucremst .M. Menneneena
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3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kayus, Kaiublus (paguyca aToOMOB, 3JEKTPOOTPUIATEbHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HX COCIMHEHUH B
COOTBETCTBMM C TIOJIO)KEHHEM »dJeMeHToB B Ilepuoauueckoil cucreme u

CTPOCHUCM HUX ATOMOB

Crpoenue BemiecTa

3.1

Xumuyeckass cBs3b. KoBaneHTHas (mosisipHass W HETMOJISIpHAsi) CBS3b.
DNeKTpOOTPULIATEILHOCTh ~ XMMHYECKUX  3JeMeHTOB. loHHass  CBs3b.

MeTtannuueckas CBSI3b




3.2

Tumpl KpUCTAJUTMUECKUX PEIMIETOK (aTOMHAsl, HWOHHAS, MeTaJTH4ecKasi),
3aBUCUMOCTH CBOMCTB BEIIECTBA OT THIA KPUCTALIMYECKON PEMIETKH U BHUAA

XUMHUYECKON CBI3U

Baxwuelimme npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCANHECHUA. MeTamisl 1 uXx COCAMHCHU S

4.1

Knaccupukanuss u HOMEHKJIAaTypa HEOPTaHUYECKUX COCIMHECHUH: OKCHUIOB
(coneobpazyromrue: OCHOBHBIE, KHCJIOTHBIE, amM(pOoTepHBIC) u
Hecosieo0pa3yronue; OCHOBaHUM (IIEIOYM W HEPACTBOPHUMBIE OCHOBAHMS);
KHCIIOT (KUCJIOPOJICOJAEpKAINEe M OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPETHUX M KUCIIBIX)

4.2

dusndeckue W XHMHYECKHE CBOMCTBa IMPOCTBIX BCIICCTB-HEMCTAJJIOB!

BOJIOPOJa, XJIOpa, KHCIOPOAa, Cepsl, a30Ta, pocdopa, yriepoaa, KpeMHHS

4.3

duznyeckrue U XUMHYCCKHE CBOMCTBA MPOCTHIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:d, KaJiid, Marivis U KaJbluA, aJIIOMUHUA, KCIIC3a. 3J’I€KTpOXHMH‘-IGCKHfI

pAIl HaNPsHKEHUA METaJIOB

4.4

du3nyecKre U XMMHUYECKHE CBOMCTBA BOJOPOIHBIX COCTUHEHUN HEMETAIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckne U XUMHYECKHUE CBOWCTBA OKCHIIOB HemerauioB: cepel (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lonyaenne

OKCHUJO0B HEMETAJIJIIOB

4.6

Xumnyeckue cBoricTBa okcuaoB: MetawioB [A-IIIA rpynn, munaka, meau(Il) u

xene3a(ll, IIT). [Tory4yeHrne oKCUI0B METAIIIIOB

4.7

XWMHYECKHE CBOMCTBA OCHOBAHHWH M aM(OTEPHBIX THIPOKCUIOB (HA MpUMEpe
TUAPOKCHIOB AJIOMUHHMS, Keje3a, ILuHKa). llomydyeHwe ocHOBaHUUM U

aM(OTEepHBIX THIPOKCHUIOB

4.8

OO0mue XMMHUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOTHOM,
CEePHHCTOM, CEpPHOMU, a30THOM, (HoCchHOPHON, KpeMHUEBOH, yroibHOH. OcoObie
XUMUYECKHE CBOMCTBA KOHILICHTPUPOBAHHOM CEPHOM M Aa30THOW KHUCIOT.

[Tonydyenue kuciaor

4.9

OO6mue XuMHUYECKHE CBOMCTBA cpenHux coieid. [Tomyuenue coneit

4.10

[Tonmyuyenne, coOupaHue, pacro3HaBaHUE BOAOPOAA, KUCIOPOJa, aMMHAKa,

YTJIEKUCIIOro Ta3a B JabopaTopun

4.11

[Tonmyuyenne amMmmuaka, CEpHOI M a30THOM KUCIJIOT B MPOMBIIUIEHHOCTH. OO01mue

CITIOCOOBI MMOJIy4YCHUA MCTAJIJIOB




4.12

I'eneTnueckas cBSI3b MCXKIAY KiIaCCaMU HCOPTaHUYCCKUX COG,Z[PIHGHPIP'I

XUMHYECKUE PEAKIUU

5.1

Knaccugukanus XuMHUeCKUX peakiuii o pa3iInyHbIM IpU3HAKaM: 110 YUCITY U
COCTaBy Y4YacCTBYIOLIMX B pEaKIUM BELIECTB, MO TEIIOBOMY 3(QEKTy, Mo

W3MEHEHMIO CTEIICHEH OKHMCICHUS XUMHUUECKUX JIEMEHTOB
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TeroBoit »pdexT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHUE YpPaBHEHUS.

DK30- U 3HJI0TEpMUYECKHE peakluu. TepMoXuMudecke ypaBHeHHUsI

53

OKHCIUTETBHOBOCCTAHOBUTEINIBHBIE peakuuu. OKUCINTENN U BOCCTAHOBUTEIIN.
[Ipomiecchl  OKMCIEHUSI M BOCCTAHOBIICHHS.  DIEKTPOHHBIM  OamaHc

OKHCIIMTETLHOBOCCTAHOBUTEIIHLHOM pCaKknuun

54

Teopus 35eKTpoaUTHYECKON quccouuanui. KaTuoHbl, aHHOHBI. DJIEKTPOJIUTHI

" HEQJICKTPOJIUTHI. CunbHbIE U c1a0bIe OJICKTPOJIHUTEI. CreneHb Jucconguanmu

5.5

Peakiiuu nonHoro oomeHa. YcCiioBHsI IPOTEKaHHUS PEaKIUid HOHHOTO OOMEHa,

IIOJIHBIC U COKPAIEHHBIC HOHHBIE YPABHEHUS PEaKLIUM

XuMHS ¥ OKpYIKarolas cpena

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOW JKM3HU 4YelIOBEKa. besomacHoe
UCIOJIb30BAHUE BEIIECTB M XMMUYECKHX peakuuil B jga0opaTopuu U OBITY.

HepBa;I IOMOIIb ITPHU XUMHUYCCKUX OKOraX U OTPABJIICHUAX

6.2

XUMHUYECKOE 3arpsA3HEHUE OKpPYXKAromiel cpeabl (KUCIOTHBIE O,
3arpsi3HEHUE TOYBBI, BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro NMPEeAOTBpAIlECHHUs
[Ipenenbuas nonyctumasi koHuentpamus semiectB (IIJK). Ponp xumuum B
peIIeHUN DKOJOTHYECKUX TMpobieM. YcuieHue mnapHUKoBoro 3ddekra,

pa3pylLieHue 030HOBOTO CJIOST

6.3

[Tpumenenne cepsl, a3ota, hocdopa, yriaepona, KpEeMHHSI U UX COCTUHCHUN B
6BITy, MCIUIUHC, IMPOMBINUICHHOCTU H CCJIILCKOM XO3SHCTBE. HpI/IMCHeHI/Ie
METaJUIOB M CIUIaBOB (CTajb, YYTyH, TIOPATIOMUHHHA, OpoH3a) B OBITY H
MPOMBIIIJICHHOCTH UX COCHHHGHHﬁ. Ilonstue o KOppO3uur METAIJIOB, OCHOBHBIC

CHOCOOBI 3aIIUTHI X OT KOPPO3UU

6.4

[IpupomHble WCTOYHUKH YTIIEBOJOPOAOB (Yyrojb, NMPHPOAHBIA Ta3, HEdTb),

MPOIYKTHI UX MepepaboTku (OCH3UH), UX POIb B OBITY U IPOMBIIUICHHOCTH

6.5

[lepBoHayaabHBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHas KHCII0Ta).
[TonsiTue 0 OMONOTHYECKU BaXKHBIX BEILIECTBAX: )KUPaAX, OEJIKaX, YIIIeBOJaX — M UX

POJIM B ) KU3HU YCIIOBCKA




PacuéTnr:

7.1 o GpopMynamM XUMHUYECKUX COSTUHECHUIN
7.2 Macchl (MaccoBOi) 0JIK PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPaBHEHHSIM










