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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XMMHHM OCHOBHOIO 00miero oOpas3oBaHusl (yriayOJaEHHBIMI
YpOBEHB) COCTaBJICHa Ha OCHOBE TPeOOBAaHUI K pe3ylbTaTaM OCBOEHUSI OCHOBHOMU
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, c yuerom ¢enepasibHON pabodeil mporpaMMbl BOCITUTaHUS.

[IporpaMMa mo xumuu paszpaboTaHa C LEIbIO OKa3aHHUS METOIUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMeTa, OIpeiessieT 00s13aTeNbHOE IPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenam M Te€MaM, pachpeleseHue IO  KiaccaM, pPEeKOMEHIYEMYIO
NOCJIEIOBATEABHOCTh M3YYEHUS XHMHH C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
ocoOeHHOCTe oOyuaromuxcs. B mporpamme 1Mo XUMHM — yYUTBHIBAOTCS
BO3MOXKHOCTH y4e€0OHOTO MpeAMeTa B peajan3alud TpeOOBaHUN K TJIaHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U NPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4€OHO-NO3HABAaTEIbHOW  JIE€SITEIIBHOCTU
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHMU.

W3ydyeHne XuMUM Ha ypOBHE OCHOBHOIO 00Imero o0pa3oBaHus
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOIUMYIO JJIsl BEIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, PA3BUTHS MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN U
WHTEpPECOB OOydYarouuxcsi, Ha MPOAODKEHHE OOYy4YeHUsI Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHusI.

3HaHMEe XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aronierocsi, ero MpeACTaBICHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
pOJIb UTparoT (POPMUPYEMBbIE XUMHEN MPEICTABICHUS O MPEBPALLECHUAX SHEPTUH U
BEIIECTB B MPHUPOJE, O MYTAX PEHICHHS TJIOOAIBbHBIX TPOOJIEM YCTOWYHUBOIO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOM, JHEPIETUYECKOM, IPOJOBOJIBCTBEHHON
po0seM, MpoOIIeMbI IKOJIOTHIECKON 0€30MacCHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMupOBaHUA  KYJIBTYpPHl  JHMYHOCTH  OOydarommxcs, HUX oOmed wu
GyHKIIMOHATBEHOW TPAMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHME MBIIUICHHS U TBOPUECKUX CIHOCOOHOCTEM
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITENbHOW  Y4EOHOW JIESITeNIbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM JKM3HU, TaK U B TPOPECCUOHAILHOMN JESITEIBHOCTH;



3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
MPEICTABICHUN O €IUHCTBE MPUPOIbl U YEIOBEKA, SBJISICTCS KIIOYEBBIM STAllOM B
(bopMHUpPOBaHUN €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YYalOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K ECTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B AKOJOTUIECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUYMBAIOTCSA CIEIM(PUKON
CoNlep KaHUsl TIPEeIMeTa, KOTOPBIN SBISETCS NEAaroruvyeckd aganTHPOBAHHBIM
OTpaXEHUEM OTIPEICTICHHOTO 3TaIa Pa3BUTHS XUMHH.

YrinyOonéHHBIN Kype XUMHUU OCHOBHOTO 00IIIero 00pa3oBaHus OPUECHTUPOBAH
HA OCBOCHHME OOYYAIOIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUI XUMHUH, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOMOJIAralONUX MPEACTABICHUM O0IIel XUMHUH U
OTJICTLHBIX 3HAYNMBIX IMOHATUNA OPTaHUICCKON XUMHH.

CtpykTypa coaepKaHUs MPOTPaMMBI IO XUMHUH C(POpMHUpOBaHA HAa OCHOBE
CUCTEMHOTO Toaxoaa K e€ m3yudeHuro. CojaeprkaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUN O XUMUYECKOU
peakiuu. O0e 3T CHUCTEMbl OPraHU30BaHbI MO MPUHIUITY MOCIEIOBATEIBHOTO
pa3BUTHS 3HAHWW HA OCHOBE TECOPETHUCCKUX MPEACTABICHUI Pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnomuueckoro 3akoHa JI.M1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

YYEHHSI O CTPOCHUM aTOMa U XUMHYECKOU CBSI3U;

MIPEICTABICHUHA 00 JIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax;

0 XUMUYECKON KMHETUKE ¥ TEPMOAMHAMUKE.

B OCHOBY TeopeTHuecKnX 3HAHWW ITOJOKECHBI AMITUPUYECCKH ITOTYyYCHHBIC
dakTtel. TeopeTndyeckre 3HaHUS PA3BUBAIOTCS MTOCJIEIOBATEIHLHO OT OJHOTO YPOBHS
K JpyromMmy W o00eCneurBalOT OOYydYarIIUMCS BO3MOXKHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOWCTBA, CTPOCHHE M O0OJIACTH TPAKTUYCCKOTO MPUMCHCHHS
N3Y4aeMbIX BEIIECTB.

OcBoeHue coaep)KaHWs MPOTPaMMbl IO  XHUMHH  TMPOUCXOJUT  C
WCIIOJIb30BAaHMEM 3HAHUM W3 paHEe U3YYCHHBIX YYEOHBIX MPEIMETOB:
OKpYXalomuid Mup, Owosnorus, ¢GusnkKa, MareMartuka, reorpadus, TEXHOJOTHS,
UCTOPHSL.

[Iporpamma ocCHOBHOTO 0011ero o0pa3oBaHMsl MO XUMUU (YrayOJIEHHBIM
YpPOBEHb) OpPHMEHTHpPOBAHA Ha COXpaHEHHE (PYHIAaMEHTaJIbLHOTO XapakTepa
oOpa3zoBaHus, crnenupUKU Y4eOHOrO MpeaMeTra W O00ECTEUCHHE YCIENTHOTO
oOydyeHHsT Ha CJeAylolleM YypoBHE oOpa3oBaHusd. B mporpamMme 1Mo XUMHHU
peanu3yeTcsl pa3BHUBAIOIIas W MPAKTUUYCCKAs HAMPaBICHHOCTh OOYYCHHS] XUMHH,
mupdepenunanust  00ydeHHUs,  BKJIOYarom@as  OpOQUIbHYI0  MOATOTOBKY



oOy4Jarommxcss M TMOCJIEAyIolee CaMOOIpeeieHe B BbIOOpE HampaBJICHUS
oOydeHus B Npo(PUIBHBIX KJIaccax.

VYrinyOonéHHoe M3yyeHHWE XUMHUHU  CIIOCOOCTBYET  pealM3aluu  3ajay
npodeccCHoHaTbHON OpUEHTAIIMY 1 HAIIPaBJICHO Ha MPEA0CTABICHUE BO3MOKHOCTH
KOKIOMY OOyYaromeMycsi TPOSIBUTh CBOM WHTEIUICKTYaldbHBIE W TBOPYECKUE
CIIOCOOHOCTH TPH  U3YYEHUH Yy4eOHOro TmpeaMera, HEoOXOauMble IS
POJIOJKEHUS 00pa30BaHus U JalibHEUIEH TPYAOBOU NeATEIbHOCTH.

[Iporpamma 1o xumuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
WCITOJIb30BAaHUSI B 0OpPa30BATEIBHBIX OPTAHM3AIUAX, PEATU3YIOMHUX TPOTPAMMBI
muddepennupoBanHoTro (Yrimy0n€HHOTO, MPOGUIBLHOTO) HW3YYECHHS OTIEIBHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHMsI.

OOpazoBaTenbHble (PYHKIIUU XUMHUU, U3y4aeMON Ha YIJIyOJICHHOM YPOBHE,
peanu3yloTcsi B mpoiecce GopMUPOBaHUS 3HAHUM OCHOB XMMHYECKON HAyKH Kak
00JIacTU COBPEMEHHOTO €CTECTBO3HAHUA, O0JIACTU MPAKTHUYECKON NESITEIbHOCTH
YyeJioBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. 3ajaya y4eOHOTro
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAKHEHIIINX
(bakToB, MOHATUHN, 3aKOHOB U TEOPETHUUECKUX MMOJIOKEHUMN, JOCTYITHBIX 0000IICHHI
MUPOBO33PEHYECKOTO XapakTepa, s3blka HAyKW, B MPUOOIICHUH K HAyYHBIM
METOJaM TMO3HAaHUSI TPU H3YUYCHHH BEIIECTB U XUMHYECKUX PEaKIuH,
dbopMHUpPOBaHUN U PA3BUTUHU MO3HABATENHLHBIX YMEHUN U CIIOCOOOB NEATEIHLHOCTH
U UX TNPUMEHEHHU B Yy4eOHO-TIO3HABATEIHHOM M Y4eOHO-UCCIIEeI0BATEIHCKON
JIeATEIbHOCTH, OCBOEHUU TIpaBWJI O€30MaCHOr0 OOpallleHHs C BEIIECTBAMHU B
MMOBCEHEBHOM KU3HHU.

[enu u3ydeHus: XMMHUHU OTPAXKAIOT HAMPABJICHHOCTh 00YUYEHUs HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ MHTEIUIEKTA U 00IIeH KYJIbTYpHI.

N3yueHne XUMUU HAIIPABIICHO HA JOCTUKEHUE CIEIYIOIINX LEeH:

dbopMUpOBaHUE UWHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

dbopMHpOBaHUE  CUCTEMBl XUMHUYECKHX 3HAHUM KAk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, KaK OCHOBBI JIsi IOHUMAHHS XUMHYECKOM
CTOPOHBI SIBJICHUM OKPYKAIOIIEr0 MUPa, OCBOCHUE SI3bIKA HAYKHU;

NpUOOIICHUE OO0YydYaroluxcsi K CaMOCTOSITeJIbHOM TIO3HABATEIBHOU W
UCCJICIOBATENILCKOW  JIESITEIbHOCTH, K  Hay4YHbIM  METOJlaM  TIO3HAHWUS,
dbopMupoOBaHEe MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00me  (PYHKIMOHAILHOW W €CTECTBEHHO-HAY4YHOU
IPAMOTHOCTH, B TOM UYHCI€ YMEHUU OOBSICHATH M OLICHUBATHh SIBJICHUS
OKPY’KAIOIIEro MHUpa, MCIOJIb3Ysl 3HAHWUS M OIbIT, MOJYYEHHbIC NMPU HU3YUYCHUHU



XMMHH, TPUMEHATh WX TPH PEIICHUH TpoOJieM B TOBCETHEBHOW KHU3HU W
TPYIAOBOH ACSITEIHLHOCTH;

pasBuTHe y OOydYalOIUXCs HHTEpeca K HW3YYCHHIO XUMUU H cdepam
NESATEeTLHOCTH, CBS3aHHBIM C XHWMHEHW, MOTHBAIUMS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIS U HANPABICHHOCTH JATBHEHUIIIETO 00yUeHUS;

OCO3HaHHWE IEHHOCTH XMMUYCCKUX 3HAHUU B )KM3HU YEIIOBEKA, MMOBBIMICHUE
YPOBHSI 3KOJOTUYECKOW KYyJIbTYpbl, HENPUATHE NCUCTBUN, MPUHOCAIIUX BpEI
OKPYKaIOWIEN CpeJIe U 3J0POBBIO JIOJIEH;

MpUOOPETEHNE OO0YUYAIOIMUMHUCS OMBITA CAMOIO3HAHUS, KITFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETCHIINH ), HEOOXOUMBIX JIJISI PA3IMIHBIX BUIOB JIEATCITLHOCTH.

Ha yrny6nénnoe uzyueHue ydeOHOro mpeamera «Xumus» oTBoautcs 136
yacoB B 8 kiacce (4 yaca B HEJIEINIO).



COJEPKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

Xumusi — BaxkHasi 001acTh €CTECTBO3HAHMS M MPAKTUYECKON NESITEIbHOCTH
yenoBeka. [Ipenmer xumuu. Ponb xumum B )ku3HM 4yenoBeka. Kparkue cBeaeHus
00 MCTOpUM BO3HUKHOBEHUS U PA3BUTHs XUMHUHU. XMMHS B CHCTEME HayK. Terna u
BemecTBa. Du3nueckue W XUMHYECKHME CBOMCTBAa BEUIECTB. ATrperatHble
cocTostHusL BewlecTB. [IOHATHE O TEOPETHYECKUX W SMIUPHUYECKUX METOJax
MO3HAHHUS B €CTECTBEHHBIX Haykax. [IpencraBieHnss 0 HaydyHOM NO3HAHWM HAa
AMIIUPUYECKOM YPOBHE: HAOJIOICHUE, UBMEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE,
BblunciieHue. [IpencraBieHuss 0 HaydHOM IMO3HAHUM HAa TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKThl, IpOOJIEMa, TUTIOTE3a, TEOPHS, 3aKOH.

SA3b1k xuMun. VICTOUHUKY XUMHUYECKOU MH(DOpMaIuu.

[lonarue o Merogax padOThl ¢ XMMUYECKUMHU BellecTBaMu. O0opyaoBaHue
IIKOJLHOM XHUMHYEeCKOM JsabopaTopun. I[lpaBuiia Oe3omacHOro oOpaiieHus ¢
BEIIECTBAMHU U JTAOOPATOPHBIM 000PYAOBaHUEM.

Hucrteie BemectBa U cMecu. [Ipuponnsie cMmecu: BO3AyX, IPUPOAHBIN ras,
He(Th, MPUPOHBIE BOJBI, TOPHBIE MOPOALl U MUHEPAJIbI. [IOHSATHE O TOMOTEHHBIX
U TETEPOreHHbIX cMecsiX. CrocoObl pa3aenenust cmeceid. OuncTKa BEIIeCTB.

BemectBa m Xumuyeckue peakuur. ATOMBI M MOJICKYJbl. XHUMHUYECKUE
anemMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThble U CIIOXKHBIE BEIIECTBA.
Merauisl U Hemerauibl. BemecTtBa MOJIEKYJISPHOTO M HEMOJIEKYJISIPHOIO
CTPOEHHUS.

Xumudeckas (opMmyna. BaneHTHOCTH aTOMOB XUMHUYECKUX DJIEMEHTOB.
3aKkOH MOCTOSIHCTBA cOCTaBa BellecTB. OnpeeneHue BAICHTHOCTH 3JIEMEHTOB T10
dbopmynam OWHApHBIX COEJUHEHUHW U cocTaBieHue GopMyn OWHAPHBIX
COCIMHEHUI MO BaJEHTHOCTU »3JIeMEHTOB. OTHOCHUTENIbHAsT AaTOMHAas Macca.
OTHOcUTENBbHAS MOJIEKYJIsIpHAst Macca. MaccoBas JA0Jisl XMMUYECKOTO AJIEMEHTa B
coenuHennu. HaxoxaeHnue npocreiiiiei (opmyJsibl BEIIECTBA 10 MACCOBBIM J0JISIM
DJIEMEHTOB.

KonmnuectBo BemectBa. Mosib. MosisipHast macca. BzaumMocBsi3p KOIM4eCTBa,
Macchl W 4YHCla CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacuetsl mo Qopmynam
XAMUYECKUX COE€AUMHEHUN. MoJisipHas macca cMecu BewecTB. MombHas HoJis
XUMHUUYECKOTO dJIeMEHTa B coeauHeHuHu. HaxoxkaeHue mnpocreiein (hopMyibl
BEIIECTBA 110 MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ MPU3HAKH.
VYcnoBus npoTeKaHuss XUMHYECKUX PEeaklMil. 3aKOH COXPAHEHHUsI MacChl BELIECTB.
AToMHO-MOnNeKysipHas Tteopusd. KuzHb u aestenpHocTh M.B. JlomoHOcCOBa.



XuMHUYECKHE ypaBHEHUS. TUIIBI XUMUYECKUX PEaKIUi (COeAMHEHUS, PA3I0KEHNUS,
3aMelleHus, o0oMeHa). Pacuersl o XuMUYEeCKUM ypaBHEHUSIM.

OKCINEpUMEHTAIbHOE W3YYEHHUE BEIIECTB U SABJICHUN. 3HAKOMCTBO C
XUMHYECKOM TOCYyAOH, C TpaBWjiaMud paboThl B Ja0OpaTopuud W TpHUEMaMu
oOpamenusi ¢ gabopaTopHbIM oOOpymoBaHueM. V3ydeHnwme wu ommcanue
bu3nueckux CBOMCTB 00pa3lloB HEOPraHUYECKUX BEUIECTB — METAUIOB U
HeMeTauioB. HaOmionenue ¢usnueckux (IUIaBI€HWE BOCKA, TasHUE JIbJa,
pacTUpaHHe caxapa B CTYIIKE, KUIIEHHWE U KOHAECHCAIUS BOJAbI) M XUMHYECKHX
(ropeHue cBeuyM, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJIEHCTBUE COIbI WM
Mena C COJSHOM KHCIOTOM) siBieHud. O3HaKOMJIEHHE C OO0pas3llaMH BEIIeCTB
konuuectBoM | Monb. HalmioneHuwe U omnMcaHue MNPU3HAKOB MPOTEKAHUS
XUMHYECKUX PeakUuil (pa3iloKeHHE caxapa, B3aMOJCHCTBUE CEPHOM KHUCIIOTHI C
xjopugoM Oapus, TOJy4Ye€HHE U paszioxkeHue ruapokcuaa wmeau (ll) npu
HarpeBaHWM, B3aUMOJIEUCTBUE kerne3a ¢ pacTBopoMm conu meau (Il). M3yuenue
cioco00OB  pa3ieneHus cmeced (C  MOMOIIbIO MarHuTa, (UIbBTpOBaHUE,
BbIIIapUBaHUE, AUCTUILIALNS, XpoMaTorpadus), IPOBEIEHUE OUNCTKU TOBAPEHHOMN
conu. HaGmroneHne u onucaHue OMNbITOB, WIIIOCTPUPYIOIIUX 3aKOH COXPaHEHMS
MAacCCBI.

Baskneiinue npeacTaBuTe M HEOPraHNYECKUX BelecTB

[IpencraBnennss o ra3zax. Bo3nmyx — cMech razoB. CocTaB BO3dyxa. 3aKOH
ABorampo. Momsipublii  00bEM ra3oB. OTHOcUTENbHAss IUIOTHOCTh Ta30B.
OmnpeneneHne OTHOCUTENBHONM MOJICKYJIIPHOW MacChl ra3000pa3HOro BElIEeCTBa IO
U3BECTHOM OTHOCHUTENBHOM IIIOTHOCTU. OOBEMHBIE OTHOILIEHUS Ta30B MpHU
XUMHUYECKUX PEAKIUSAX.

Kucinopon — snemMeHT M mpocToe BemecTBo. HaxokaeHue kuciopona B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlUu TOPEHUsI U OKUCIICHNUS).
[Iponecchl okucneHnus B xuBoM npupone. Oxcuasl. [IpuMeHeHue kuciopona.
CriocoObl Moy4eHus: KUCIopoaa B 1a00paTOpuu U MpOMBIIUIEHHOCTH. [ToHsTHE O
karamu3arope. Kpyrosopor kwuciopoga B mnpupomge. O30H — auIOTponHas
Monupukamms kuciopoaa. O30HOBBIA CJIOH, €ro 3HA4YEHHE JUIS IKUBBIX
OopraHu3MoB. Pa3pyiieHre 030HOBOTO CIO4.

TennoBoit 3p(dEeKT XMMHUYECKOW pPEeaKluu, TePMOXUMUYECKHUE YpaBHEHUS,
DK30- Y DHIOTEPMUUYECKUE peakuuu. TorumBo. Mcnonbs30BaHue yriisi 1 METaHa B
KayecTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBom 3 dexre.

Bonopox — »smeMeHT M mpoctoe BeniecTBo. HaxoxzaeHue Boaopona B
npupoae, (U3MYECKUEe U XUMHUYECKHME CBOICTBA, MPUMEHEHHE, CIOCOObI
nonyuyenus. [lonarue o kucnorax u coysx. Mcrnonb3oBaHue BoJI0OpoJa B KaUeCTBE
TOIUIMBA.



Bona. ®dusnueckue cBoucTBa BoAbl. Boma kak pactBoputesnb. PacTBOphI.
HacpilieHHbIe M HEHACBIIMIEHHbIE PacTBOpPbl. PacTBOPHMOCTH BEIIECTB B BOJIE.
dakTOphl, BIUSIIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIICCTB.
CriocoObl BhIpaKeHHSI KOHIIGHTPAIIMU PaCTBOPOB: MAacCOBasi JOJII PaCTBOPEHHOTO
BEILIECTBA, MOJIApHAsl KOHIIEHTpalus. Poiib pacTBOPOB B MpUPOAEC U B KHU3HU
YEeJI0BEKa.

Xumudeckue cBoictBa Bojbl. [loHsitTue 00 ocHoBaHusax. Ilonsarue o0
WHJUKaTOpax. KpyroBopoT BoAbl B NPUPOJE. 3arpsi3HEHUE MPUPOJIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coemuHennid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. MexayHapoaHas HOMEHKIATypa OKCHAOB. TpuUBHAIbHbBIE
Ha3BaHUS OKCHIOB. DU3NUECKHE U XapaKTEPHbIE XUMUUYECKUE CBOMCTBA OKCHJIOB
(B3auMOEICTBHUE C BOJIOM, C KUCIOTAMH U OCHOBAHUSIMU, C JPYTUMH OKCUIAMU).
[Tomy4yeHne OKCHUIOB.

[ToHsTHE O THIAPOKCUAAX — OCHOBAHMSX M KHUCIOPOJACOACPKAIIUX KUCIOTaX.
Kucnorel. Kimaccubukanus kucioT. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIC Ha3BaHUs KHUCIOT. PU3MYECKHE M XUMHUYECKHE CBOMCTBA KHUCIOT
(B3auMOEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMHU U COJISIMU).
Psan axktuBHoctn meraiuioB H.H. bekeroBa. llomyuenume kucimor. Kucimorsl B
MpUpoe, IPUMEHECHUE BAKHEHIIIUX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: WIEJIOYM W HEPACTBOPUMBIE
OCHOBaHHUs. MexXyHapoiHas HOMEHKJIaTypa OCHOBaHMM. TpuBHaIbHBIC Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoiicTBa (B3aMMOACHCTBHE C KHMCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMH) M CIOCOOBI TojydeHus. HepacTBopuMble OCHOBaHUS, HX
CBOMCTBA (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTyYeHUs. AMBOTEPHOCTb.
[TonsiTue 00 am@oTepHBIX TUAPOKCHIAX (HA MPUMEPE THUAPOKCHUIOB IIMHKA M
AJTIOMUHHMS ). XUMHYECKHE CBOMCTBA (B3aMMOJCHCTBHUE C KUCIOTAMHU U IIETOYaAMH )
U TIOJTyYEHHE.

Conu  (cpegnue, KuUCIble, OCHOBHBIC, JIBOWHBIC). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Dusznueckue u
XapaKTEepHbIC XMMHUYECKHWE CBOWCTBA Ha mpuMepe cpeaHux cotieil. [lomydenue
COJIEH.

['eneTnueckas CBSI3b MEXY KJIaCCAaMU HEOPTAHUYECKUX COETUHEHHUI.

DKCIepUMEHTAIbHOE U3YYCHUE BEILIECTB U SIBJICHHI:

KOJIMYECTBEHHOE OMPEAECICHUE COAEPKaHUS KUCI0pOJia B BO3IYXE;

MoJIyuyeHue, CoOMpaHue, paclio3HaBaHUE U U3yUYCHUE CBOMCTB KUCIOPO/Ia;

HaOJIIOJICHUE B3aUMOJICMCTBUSI BEHIECTB C KHUCIOPOJOM U YCIIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPECHHUS;



O3HAKOMJIEHUE C 00pa3laMyu OKCHUJIOB U ONHMCAHUE UX CBOMCTB;

noJiyueHue, coOupaHue, pacrno3HaBaHHE W M3yYEHHUE CBOICTB BOJIOPOJA
(ropenue);

B3aMMOJICHCcTBHE Bogopoa ¢ okcuaoMm meau (11);

UCCIIEIOBAaHNE OCOOCHHOCTEM pPAaCTBOPEHMS BEHIECTB C  Pa3IMYHOU
PacTBOPUMOCTHIO;

MIPUTOTOBJICHUE PACTBOPOB C OMPEIEICHHON MACCOBOM J0JI€l PACTBOPEHHOTO
BEILECTBA;

[IPUTOTOBIICHUE PACTBOPOB C OMNPEACICHHONM MOJIAPHOW KOHIEHTpALUEH
PacTBOPEHHOIO BEILIECTBA;

B3aMMOJIEHCTBHE BOJbI C METAJUIAMHU (HATPUEM U KAJIbLIUEM);

OIPEEICHUE PACTBOPOB KUCIIOT U IIEJIOYEN C TOMOIIBIO NHANKATOPOB;

UCCJIEI0BAHUE 00Pa3I[0B HEOPIaHMUYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB;

u3ydeHue B3aumozeicTBusa okcuaa menu (l1) ¢ pactBopoM cepHON KUCITOTHI,
KHCJIOT C METAJJIAMU, PEAKIUI HENTpAIN3aliY;

IIOJIy4YCHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJIHOTO MeTajuia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJIEUCTBHE TMIPOKCUIA IMHKA C pACTBOPAMU KUCJIOT U LIEI0YEH;

pelieHnue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIAacChl
HEOPTraHUYECKUX COCTUHEHUIN.

Ilepnoanyecknit 3akoH u Ilepuoamyeckast cucreMa XHUMHYECKHX
emeHTOB /I. 1. MenaesieeBa

Crpoennie aToMOB. XUMHYecKasi CBsI3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIE
peakiuu.

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe o
rpynmnax (CeMencTBaxX) CXOJIHBIX 3JIEMEHTOB: IEJOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, rajoreHax, MHEPTHBIX (OJaropoJHbIX) raszax. OJIEMEHTBI, KOTOpbIE
00pa3zyroT aM(oTepHbIe OKCUABI U TUIAPOKCHUIBI.

ITeprnonnueckui 3aKOH. OTtkpbITHE ITepunoanueckoro 3aKOHA.
[lepuonuueckas cucrema xumudeckux osiaemeHtoB JI. WM. Mengeneesa.
KopoTtkonepruoanas u iauHHONEepuoaHas ¢opmel tabmuubl «llepuonnyeckas
cucteMa xumuueckux snemeHToB /. V1. MenneneeBay. [lepuoabl u rpynmsl (A- u
b-rpymier).

Crpoenne aromoB. CocTtaB aTOMHbBIX sjaep. M3ortombsl. PaanoakTUBHOCTB.
DNeKTpOHBI. DIJIEKTPOHHAS OpOHUTAb. DHEPreTUYeCKue YPOBHH W TOJYPOBHH
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBICE KOH(MUTYpALlMU W AJICKTPOHHO-
rpaduueckue Gopmyiabl aTroMoB. DPU3NYECKHM CMBICT TOPSAIKOBOIO HOMEpA,
HOMEpA MepHoJia U rpyIiibl 3aeMeHTa. CTpOeHUEe ANEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuueckux 3neMeHToB [lepuonnueckoii cucremst /1. 1. Menaeneesa:



pacupenesieHue 3JIEKTPOHOB II0 JHEPreTHUYECKHM YPOBHSM, IIOAYPOBHSIM H
opouransm. Gusnueckuii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHMX JJIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKMX CBOWCTB IO TpynnaM M IEepUOIaM.
M3MeHeHne KHUCIIOTHO-OCHOBHBIX CBOVMCTB COEAMHEHNN XMMHYECKUX JJIEMEHTOB B
epuojax M rpynmnax. XapakTepuCTUKA XUMHUYECKOTO DJJIEMEHTAa II0  €ro
noJioxkeHuto B [lepunonnueckou cucreme /1. 1. Menaeneena.

3nauenue [lepuoanueckoro 3akoHa u [leproandeckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB Ul pa3BuUTUA HAayku M npaktuku. [[. V. MenneneeB — ydeHbld U
IrpakK1aHUH.

DNEKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBSA3b.
Buapl XMMHYECKOM CBSA3M: KOBAJIEHTHAs IIOJSIpHAs CBA3b, KOBAJICHTHAs
HEMOJISIpHAs CBS3b, MOHHAs CBsI3b. MexaHu3Mbl 0Opa30BaHHsA KOBAJIEHTHOM U
VMOHHOW CBSI3U. DJEKTPOHHBIE M CTPYKTYpHbIE (QopMyinbl BeniecTB. KaTnoHsl u
AHUOHBI.

Kpucramnnmueckue u amop¢Hble BemiecTBa. THUINBI  KPUCTANIMYECKUX
pELIETOK: MOHHAs!, aTOMHAas1, MOJIEKYJIIpHAas U UX XapaKTEPUCTHUKHU.

Crenenp oxucienus. OrnpeneneHue CTENEHEd OKHCIECHHS AaTOMOB B
OMHApHBIX  coeauHEeHUsAX.  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIE  PEAKLHUU.
[Ipoueccbl OKHUCIEHHMST M BOCCTAHOBJIEHHUS. OKHCIMTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHUI IPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI U
paccTaHOBKa B HUX KOA(P(OUIIMEHTOB METOIOM AJIEKTPOHHOTO OaiaHca.

DKCIIEpUMEHTATBHOE U3YUYEHNE BEIIECTB U SBJICHUMN:

O3HAaKOMJIEHUE C 00pa3laMyd METAJIJIOB U HEMETAJJIOB;

MOJEIUPOBAHUE CTPOCHUS MOJIEKYJl IIPU IIOMOIIHA PHUCYHKOB, MOJECIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYII;

IIPOBEJCHNUE  ONBITOB, WJUIIOCTPUPYIOIIUX  MPHUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX PEAKIUHN (TOpEHHE, PEAKIIMH PA3JIOKECHHUSI, COSTUHEHU ).

MesxknpeaMeTHble CBSI3H

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILECTBIISIETCSl 4epe3 HCIOJb30BaHME KaK OOIIMX €eCTECTBEHHO-HAYYHBIX
MOHSATHM, TAK U TOHATUN, IPUHATHIX B OTAEIbHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIE TIOHSTHS: ABJIEHHUE (MPOILECC), HAYYHBIHN (aKT,
TUIIOTE3a, TEOpHs, 3aKOH, AaHalu3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTD,
HaOJI0/IEHUE, SKCTIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHUE, MOJIEIb.

®duzuka: sBICHUA NPUPONbI, (U3UYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nueckue BEIMYMHBI, EJAMHMIIBI H3MEpeHHs, O00bEM, Macca, arperaTHbie
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHHE Ta30B, KHUAKOCTEH W TBEPAbIX (KPUCTAUTMYSCKUX) TEJN, SICKTPUUECKUN
3apsijl, KOJMYECTBO TETIJIOTHI.

buonorus: 6uocdepa, horocuHTe3, Mpolecchl 0OMEHa BEIIECTB.

['eorpadus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
M0JIE3HbIE UCKOIAeMbI€, TOTLITUBO, BOAHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOJACTBO, XUMHUIECKHE TEXHOJOTHH, CBHIPhE,
KOHCTPYKIIMOHHBIE MaTEPUAIIBI.



[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI [TIPOIPAMMBI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBIL[EI'O OBPA3OBAHUS (YIJIYBJIEHHbBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIbHON JI€ATEIBHOCTU 00pa30BaTEIbHON OpraHU3aluil B COOTBETCTBHUHU C
TPaJAULIMOHHBIMU POCCUMCKMMH COLMOKYJIBTYPHBIMA U JTyXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSIMU, TPHUHATBIMH B OOIIECTBE MpaBWJIaMUd M HOPMaMH IOBEICHUSA U
CIIOCOOCTBYIOT IpollecCaM CaMOMNO3HAHUS, CaMOPA3BUTHUA M  COLMAIU3ALMH
oOydJarommxcs.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IMO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacIIMpEHNE ONbITa ACITEILHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUS:

IIPOSIBJICHHE LIEHHOCTHOI'O OTHOLIEHHS K OTEYECTBEHHOMY KYJIBTYpPHOMY,
HAy4YHOMY M HMCTOPHUYECKOMY HACIEIUIO0, NOHUMAHUE 3HAYEHUS XUMUYECKON
HAayKW U TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH YKOHOMHKHU
Poccuu u cBoero peruona;

2) rpamaaHCKOro BOCIIUTAHUS:

NPEACTABICHHE O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, IPOSIBJIEHUE KOMMYHUKATHBHOW KYyJIBTYphl B
pa3HO00pa3HON COBMECTHOM J1€ATEIbHOCTH;

CTpEMJICHHE K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOLIM B Ipoliecce y4eOHOH U
BHEYUEOHOM! JeSTeIbHOCTH;

TOTOBHOCTh OLICHMBATh CBO€ IIOBEICHHUE M IIOCTYNKU CBOUX TOBAPUILEH C
NO3ULIMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEACTBUI
MOCTYIIKOB;

3) popmupoBaHUS HEHHOCTH HAYYHOI'0 NIO3HAHUA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOU pPEaKLMH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M HEOOXOAUMBIE IS
MOHUMAaHUs CYIIIHOCTU HAyYHOM KapTUHBI MUPA;

OCO3HAHHE IIEHHOCTY HAYYHOTO IMMO3HAHUWS I Pa3BUTHUS KaXKJO0TO YEJIOBEKA
U MPOU3BOJUTENBHBIX CHJI OOIIECTBA B LIEJIOM, POJIM U MeCTa HayKu «XUMHUS» B
CUCTEME HAy4HBIX MPEACTABICHUI O 3aKOHOMEPHOCTSX Pa3BUTUSA MPUPOJIBI,
B3aHMOCBSI3SIX YEJIOBEKA C IPUPOAHOM U TEXHOJIOTUYECKON CPENOM;

NO3HAaBaTeJIbHAasl MOTHBALMUA M HHTEpec K OOyuYeHHUIO0, TOTOBHOCTb U
CIIOCOOHOCTh K CaMOpa3BUTHIO M €aMOOOPAa30BaHMIO, K MCCIIEIOBATEIbCKOM



NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBlIEHUWS M YPOBHS JlajJbHEHIIETro
oOyueHus;

4) BOCIUTAHUSA KYJbTYPbI 3/10POBbSI:

OCO3HAHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKA Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3HAHUE TMOCIEICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEeHHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpallleHuu ¢
XUMUYECKAMH BEIIECTBAMH B YUECOHBIX U )KH3HEHHBIX CUTYyaITUsX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpOBaHUE TICHHOCTHOTO OTHOIICHHS K TPYIAOBOM ACSITEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKA M K MCCIIEIOBATEIBCKOM NEITEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBA3aHHBIM C XUMHUEH, B TOM YHCIE K
npodeccusiM HaydyHOU c(epbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpealn3allii B 3TOU
chepe;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

OCO3HAaHHE HEOOXOIUMOCTH OTHOIICHHS K MPUPOJIE KaK UICTOYHUKY KU3HU HA
3emMiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHUE YPOBHSI HKOJOTMYECKON KYJIbTYpbl: MPUOOPETECHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX MOCJHEACTBUNA IS
OKpYXalolel cpeapl; OCO3HAaHWE TIJI00aTbHOTO XapakTepa HAKOJOTUYECKUX
npoOJjieM U MyTed MX PEeIIeHUs; CIIOCOOHOCTh MPUMEHSTh 3HAHMUSI, MOJydaeMble
MpU U3YYCHUU XHUMHH, ISl PEUISHUs 3a/lad, CBS3aHHBIX C OKPYKaroIIeh Cpenou;
AKTUBHOE HENPUATUE JCUCTBHM, IPUHOCAIIMX BPEN OKPYXKAIOLIEH CpenE;
OCO3HAHHME CBOEH POJIM KaK TpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSIX B3aUMOCBSI3H
IIPUPOJHOM, TEXHOJIOTUYECKOM M COLUMAIBHOM Cpell; TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOMN JeATETbHOCTH SKOJOTMYECKON HAMPABICHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE Pe3yJbTaThl O00yUYaIOIIUXCs, OCBOMBIIMX NPOTPaMMy IO
XUMHUHU OCHOBHOT'O 00111eT0 00pa30BaHusl, BKIIOYAOT:

YCBOCHUE MEXKIUCIUILTMHAPHBIX (MEXMPEIMETHBIX) TTOHITHHI, OTPasKarOIINX
MaTepHabHOE €IWHCTBO MHpa M TMPOIECC IO3HAHMUS (BEIIECTBO, CBOWCTBO,
DHEPTHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, U3MEPCHHE, UCCIIEA0OBaHNE, SKCIICPUMEHT U JIPYTHE);

OBJIAJICHNE YHUBEPCAJIHHBIMH yUE€OHBIMHU JEHCTBUSAMH (TIO3HABATEIHHBIMH,
KOMMYHUKATHUBHBIMH,  PETYJISTUBHBIMU),  BAXHBIMH  JUJII  TIOBBIIICHUS
3 PEeKTUBHOCTH OCBOCHHS COJACpKaHHUS ydeOHOro mnpeamera, (GpopMHUpOBaHUS



KOMIIETEHLIUM, a  TakkKe  IPOEKTHO-UCCIEAOBATENIbCKON  JeSTENbHOCTU
0Oy4Jaronuxcs B Kypce XuMuu;

CIIOCOOHOCTh MX HCIOJIb30BaTh B YUEOHOM, IMO3HABATEIHHOM U COLMATIBLHOM
MPaKTHKE.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUS

ba3oBble jornueckue geicTBUs:

YMEHHSI HCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUJIEHUS NPU OCBOCHHUH
3HAHUM: PACKPBIBATH CMBICT XUMHUYECKUX MOHSITHHA (BBIACIATh UX CYIIECTBEHHbIE
MPU3HAKH, YCTAaHABIMBATh B3AaMMOCBSI3b C JIPYTHUMU MOHSTUSIMHU); aHAJIU3UPOBATD,
CpaBHUBaTh, 000011aTh, BHIOMpPATh OCHOBaHUA IS KiIacCUpUKAUU U
CUCTEMATU3alMN XUMHUYECKUX BEIIECTB M XUMHYECKUX PEAKIMil; yCTaHABIMBAaTh
MPUYUHHO-CJICICTBEHHBIE  CBS3M  MEXKIY OOBEKTaMH HU3Y4YEHUS; CTPOUTH
JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, JIGIyKTUBHBIC, [0 AaHAJIOTHUH);
npejyiaraTh KpUTEPUM U BBISIBIATH OOIME 3aKOHOMEPHOCTH W MPOTHUBOpPEUUS B
M3y4aeMbIX MPOIECCaX U SBJICHUSX; MPOBOJIUTH BBIBOJLI U 3aKJIIOUCHUS; YMEHUS
NPUMEHSATh B MPOIECCE MO3HAHUS MOHATUS (IIPEIMETHbIE W METarpeaMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJEIIU, UCIIOJIb3yeMbI€ B XUMHUH, TPEOOPA30BHIBAThH
MOJIEIbHBIE MPECTABICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKast
dbopmylia U ypaBHEHHE XMMHUYECKOW PEAKIUU — MPU PEIICHUU Y4eOHBIX 3a7ad; C
Y4€TOM OTHUX MOJICJIbHBIX TMPEJCTaBICHUN  XapaKTepu30BaThb U3y4aeMble
XUMHUUYECKHUE BEIIECTBA U XUMUYECKUE PEAKIINH.

ba3oBble wucciaenoBareJbckue AedcTBUS (MeETOAbI HAYYHOI0 MO3HAHMS
BeILECTB M SIBJICHUIT):

YMEHUSI TPUMEHATh METOJbl HAayYHOTO TMO3HAHUSI BEIIECTB U SIBJICHUM Ha
IMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOM TO3HABATEIBHON U
MPOEKTHO-UCCIIEIOBATEIbCKOM AEATEIbHOCTH;

YMEHHSI HKCIMOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSITESIbHO CTaBUTh BOMIPOCHI; aHATU3UPOBATh (DAKTHI, BBHISIBISATH
u GopMyIUpoBaTh MPOOJIEMY, ONPENETATh 1eJb W 3aJadd, COOTBETCTBYIOIIUE
pEIIeHHI0 MPOOIEMBI; TIpeiaraTh OMUCATENBHYIO WA OOBSICHUTENHHYIO THUIIOTE3Y
U OCYHIIECTBJISITH €€ TPOBEPKY; YMEHHS IMPOBOAWTH W3MEPECHUS] HEOOXOIMMBIX
MapaMeTpoB, BBIYUCIICHUS, MOJICIUPOBAHUE, HAOIIOJCHUS U OKCIIEPUMEHTHI
(peasibHBIE W MBICJIICHHBIE), CaMOCTOSITEJIbHO TPOTHO3MPOBATH PE3YJIbTaTHI,
dbopmynupoBaTh 0000IIEHUSI W BBIBOABI MO pe3ysbTaTaM MPOBEJACHHOTO OIIbITA,
WCCJIEIOBAHMUSI, COCTABJISTh OTUET O MPOJICIIAaHHOMN padoTe;

Pa6ora c nunopmanueii:

YMEHUSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHMKAX WH(pOpMAIUU (Hay4HO-

NOMyJIsipHAasl JIUTEpAaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,



pecypcbl MIHTepHeTa); aHanM3upoBaTh HHPOPMALIMIO U KPUTHUYECKH OLIEHUBATH €€
JIOCTOBEPHOCTh M HETPOTHUBOPEYMBOCTh, OTOUpATh U HWHTEPIPETHUPOBATH
uH(pOpMaIUIO, 3HAUMMYIO JJIA pelleHUs y4eOHOW 3ajaud; YMEHUsS TPUMEHSTh
pa3iauuHble METOAbl M (POpMyIMpOBaTH 3ampochl MPU TOUCKE U OTOOpe
uHboOpMaIuu, HEOOXOIUMOUM MJis BBIMOJTHEHHUS Y4YEOHBIX 3a7ad; HCIOJIb30BaTh
MHOOPMAITMOHHO KOMMYHHMKATHUBHBIE TEXHOJIOTMM M Pa3jMYHble IOHUCKOBBIC
CUCTEMBI; CAMOCTOSITEIbHO BBIOMPATh ONTUMAJIbHYIO (GOPMY MPEACTABICHHUS
uHbopMaluu (cxeMbl, rpaduKku, AUAarpaMMbl, TaONHIBI, PUCYHKH U JApYyTUe
(dbopMbI); YMEHHS HCIOIB30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEIACTBA PabOTHI C
XUMHUYECKONH HMH(popMaIueil; MNPUMEHATh MEXIpEAMETHbIE ((PU3NYECKUue W
MaTeMaTHUYECKHUE) 3HAKU U CUMBOJIbI, (hopMyIbl, a0OpeBHATYpbl, HOMEHKJIATYPY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJISIHOCTH.

KoMMyHMKaTHBHBbIE YHHUBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

1) ymenus oOiieHus (MMCbMEHHOM M YCTHOM KOMMYHUKAIUH):

MPEACTABIATh IOJYUYEHHBIE PE3YJIbTaThl MO3HABATEIBHOM NESITEIHHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C Mpe3eHTaluen
pE3yNbTATOB BBINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTAa (MCCIEI0BATENbCKON
7a00paTOPHON MITM MPAKTUYECKOU pabOThl, ydeOHOTO MPOEKTA); B X0OJI€ AUAJIOra U
(MJIM) IUCKYCCUU 3a7]aBaTh BOMPOCHI O 00CYK/1aeMOM TeME M BBICKA3bIBaTh UJIEH,
(GbopMyIupoBaTh CBOU MPEUIOKEHHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEJI0KEHHOM
3aJ1a4yu.

2) ymeHus1 yueOHOTO COTpyAHMYECTBA (TPyNIOBas KOMMYHHUKAIH):

y4acTBOBaTh B TIPYMNOBBIX (opMax paldOThl: IMJIAHUPOBATH OPraHU3ALUIO
COBMECTHOI paboThl, OMpENEIsTh CBOIO PpOJIb, PACHPENEIATh 3aJadd MEXIy
YJICHAMH TPYMIBI, BBHINOJHATH CBOIO YacTh pPaOOThI, KOOPAMHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMHU JAPYIMX YICHOB KOMaHIbI, ONPEIEIATh KPUTEPUU TIO
OLICHKE KayeCTBa BBIMOJHEHHON paloThl; pellaTh BO3HHUKAIOIIME MPOOIeMbl Ha
OCHOBE yudeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3MIIMI, ydacTBOBaTh B
OOCYXKIeHHH, OOMEHE MHEHUSIMH, «MO3TOBOM WITYypMe» M JApyrux ¢dopmax
B3aUMOJCHUCTBU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe YueOHbIe NeiCTBUSA

OBHaJleHI/IC YHUBCPCAJIbHBIMU y‘Ie6HBIMI/I PETYIIATHBHBIMU )IefICTBI/ISIMI/I
BKJIIOYACT Pa3BUTUC CaMOOpraHn3alv, CaAMOKOHTPOJI, CaAMOKOPPCKIHWHU, B TOM
HUCJIC:



yMEHUSl peliaTh y4eOHble M HCCIIEOBATENbCKUE 3a/ladyd: CaMOCTOATEIbHO
BBIOMpATh CIIOCOO pelieHusl yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpAaTh HauboJee MOAXOMSAIMIMA C YYETOM CaMOCTOSITEIBHO
BBIICIICHHBIX KPUTEPHERB), TUTAHUPOBATH CBOIO Pa0OTY MPHU PEIICHUN yIeOHON WITH
UCCJENOBATENIbCKOM  3aJa4yd; Ha  OCHOBE  MOJYYEHHBIX  pPE3yJbTaTOB
dbopmynaupoBaTh 0000IIEHUST U BBIBOJBI, MPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHE
MPOLIECCOB; aHAJIU3UPOBATH PE3YJbTAThl: COOTHOCUTH CBOU JICUCTBUS C
IUIAHUPYEMBIMU  PE3YJIbTaTaMH, OCYIIECTBIIATh CAMOKOHTPOJIb JI€ATEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIESATEIbHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOEHHUS MPOTpaMMbl 1O XUMHU OCHOBHOTO
obmiero obpa3oBaHUs Ha YIUIYOJICHHOM YPOBHE MMEIOT OOIee CoJepkKaTeabHOe
AIpO C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOrO YpPOBHS, COIJIACOBAHBI MEXIY
co00#, YTO TO3BOJISICT PEAM30BBIBATH YIIyOJEHHOE HM3ydeHHWE KaK B paMKax
OTIEIBHBIX KJIACCOB, TaK H B paMKax pealu3alidl WHIABHIYyATbHBIX
o0pa3oBaTeIbHBIX TPACKTOPUA, B TOM YHCIIC UCIIOJIb3YsI CETEBOE B3aUMOJICHCTBHE
opranuzanud. [lo 3aBepiieHHH pean3aliu MPOTPaMMBbl YIIIYOJIEHHOTO YpPOBHS
oOydJaromecss CMOTYT JeTadbHee OCBOWTH MaTepHall, OBJIAJIETh PACIIMPESHHBIM
KpyroM TOHSATHI U METOJIOB, PeIIaTh 33/1a4l 00JIee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHBIC pe3yabTaThl BKIIOYAIOT: OCBOSHHE OOYUYAIOIIMMHKCS HAYYHBIX
3HaHWM, yMEHUH U CHOCOOOB JEHUCTBUM, CHEMU(UUECKUX I MPEeIMETHON
o0nmactTu «XUMHUS»; OCHOBBI HAYYHOTO MBIIUICHUS, BHUIBI JESITEIBHOCTU T10
MOJIYYCHUIO HOBOTO 3HAHWS, €ro HWHTEpHpeTanud, MpeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX W PEANbHBIX IKU3HCHHBIX YCIOBUSX;
00ecreynBalOT BO3MOKHOCTh YCIIEITHOTO OOYYEHHS Ha CIEAYIOIEM YpPOBHE
oOpa3oBaHUs.

K xoHmy oOyuenuss ¢ 8 kaacce y oOyudarwmierocss OyayT c(opMHUpOBaHbBI
CIIEYIONTUE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMUU Ha YIIyOJEHHBIM
YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHWYECKUX TOHSITUH: aTroM, MOJEKYJa,
XUMHUUYECKUN DJIIEMEHT, METajUl, HEMETaul, aUIOTPOIus, MHPOCTOE BEILIECTBO,
CJIO)KHO€ BENIECTBO, CMeCh (OJHOpPOJHAsI W HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJIsIpHas Macca, KOJMYECTBO BEIECTBA, MOJb,
MOJISIpHas Macca, MaccoBas JOJs XUMHUYECKOro JJIEMEHTa B COEIUHEHUW,
MOJISIPHBIN 00BEM, OTHOCUTEIbHAS TUIOTHOCTh Ta30B, OKCHUJI, KHCIIOTa, OCHOBAHUE,
colib, amMOTEepHBI OKCHA, aM(OTEPHBIA TUIPOKCHA, XHUMHYECKas PEaKIus,



KJaccu(ukanus peakiuii: peakiiMi COeIMHEHUS, PeaKI[Uu Pa3I0KEeHUsI, peaKIuu
3aMEIlEeHUs], PEaKIUu OOMEHa, 9K30- W DHJOTEPMHUYECKHE PEaKIMH; TEIIOBOU
abdexT peakiuu; SAPO aToOMa, AIEKTPOHHBIM CIOM aroMa, aTOMHas OpOUTallb,
paanyc aToMa, XUMHUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
WOHHAas CBf3b, WOH, KAaTWMOH, AaHWOH, pacTBOpP, MaccoBas JOJi1 BEIIECTBA
(mponieHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpallMs BeEIlecTBa B
pacTBope; 3JIEKTPOOTPULATEIBbHOCTh, CTENEHb OKHCJICHUS, OKHCIHUTEIH W
BOCCTAHOBUTEIH, OKHCJICHHE 51 BOCCTAHOBJICHHE, OKHCIIUTEJIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
IIPUMEHSATH T ITOHITHUS IPU OIIMCAHUU BEIIECTB U UX IPEBPALLCHUM;

UCIIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY Il COCTaBIeHUSI (POPMYJ BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

OMPENIENIATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHMUSIX,
CTENIEHb OKHUCIICHHUS DSJEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIICHKHOCTD
BEIIIECTB K OINPECICHHOMY KJIACCy COEIMHEHUM 1Mo (opMysiaM, BUbI XUMUYECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COCIMHCHUSX;

pPAacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MACChl BEIIECTB, ITOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona /[[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpUH, 3aKOHa ABOTaJIpO U €r0 CJIEACTBUN, MPEACTABICHUN O HAYYHBIX METOAAX
[I03HAaHHS, B TOM YMUCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUYECKUX METOAAX
MCCJICIOBAHUS BEIIECTB U U3YUECHUSI XUMHUUYECKUX PEaKIIUM;

JEMOHCTPUPOBAThL TMOHMMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKUX JJIEMEHTOB OT UX MOJ0XKeHud B [leproandeckoil cucreme:

ONMKCHIBATh W XapaKTepu3oBaTh TabiuuHyto ¢opmy Ilepuogmueckoit
CUCTEMbl XMMUYECKHX 3JIEMEHTOB: pa3iuyaTh MOHATUS «TJaBHas noiarpynna (A-
rpymnmna)» u «nodounas noarpynna (b-rpynmna)», «Manabsie Iepuoab» U «OOJbIINe
MIEPUOIBI»;

COOTHOCHUTH 0003HAuUEHHUS, KOTOpbIe UMEIOTCs B Tabmuie «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBay, ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHWYECKHX JJIEMEHTOB (COCTaB U 3apsll
a1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PacHpeIeICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacrpenesieHueM 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, ITOAYPOBHSAM H
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPHOJIOB;

KJIaCCU(PUIIMPOBATh XMUMHYECKUE DSJIEMEHThI, HEOPraHWYEeCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIECTB, MO
TeroBoMy 3G DexTy);



XapakTepu3oBaTh (ONUCHIBATh) (U3MUYECKME U XHMMHYECKHE CBOICTBa
MPOCTBHIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPOA, BOJbI, O0IINEe XUMUIECKUE
CBOMCTBa OKCHJOB, KHCJOT, OCHOBaHHI M COJIEH, T€HETUYECKYIO CBSI3b MEXIY
HUMHU, TIOATBEPXKIAs MPUMEpPaMU MOJEKYISIPHBIX YPaBHEHH COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

OMKCHIBATH POJIb KUCIOPO/a, BOJOPOAA U BOJBI B MPUPOJHBIX IMpolieccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE HCTIOJb30BAHNE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSICHATh W TPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX MPEBpPAIICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJTF0 XUMHYECKOTO dJIEMEHTa B COSUHEHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmysie COCAMHCHHS, HaXOIUTh
npocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MOJSIPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKON peaKIuy;

MIPUMEHSATh OCHOBHBIE OIECPAIlUU MBICIUTEIHLHOW JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIUIO, BbISIBICHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3e — I M3YyYEHHUs] CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIINi, ECTECTBEHHO-HAYUYHbIE METOJbI TTO3HAHUS — HAOIOACHHUE,
U3MEpCHHUE, MOJACIUPOBAHUE, SKCIEPUMEHT (peandbHBIA W MBICICHHBIA) — IS
OCBOCHHMSI YIEOHOTO COJICPKaHMUS,

pacKpbIBaTh  CYIIHOCTh TPOIIECCOB OKHUCICHHWS W  BOCCTAHOBIICHUS,
COCTABJISITh YPaBHEHUSI TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(METOIOM DJIEKTPOHHOTO OanaHca);

yYCTaHABJIMBATh CBS3U MEXKIYy peaTbHO HAOII0IaeMbIMH XHUMHYECKUMHU
SIBJICHUSIMH ¥ TIPOIIECCAMHU, TTPOMCXOISIIMMHI B MAaKpO- U MUKPOMHUPE, OOBACHATH
MPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XMMUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

coOmoaTh TpaBuia Oe3omacHOW  paboThl B jabopaTopuu  TpH
WCITOJIb30BAaHUN XUMHUYECKONH TIOCYIbl M OOOpyJOBaHUWS, a TakkKe IpaBHiia
oOpalieHusl ¢ BEHIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX Pa0OT MO TMOJYYEHUI0O W COOWMPaHUIO
ra3o00pa3HbIX BeIIeCcTB (BOJAOPOAA U KHUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C
ONPENICJIEHHONM  MAacCOBOM  JOJIEM  PACTBOPEHHOIO  BEIIECTBA, PELUICHUIO
OKCIIEPUMEHTABHBIX 3afa4 10 TeMe «OCHOBHBIE KJIACCHl HEOPraHWYECKHUX
COCJIMHCHUI;



JEMOHCTPUPOBATh  BJQJICHHE OCHOBAaMHM  XHMHYECKOM TIpaMOTHOCTH,
BKJIIOYAIONIEH yMEeHUsI 6e301acHOro oOpalieHusi ¢ BEleCTBAMH, HUCIOIb3YEeMbIMU
B MOBCEIHEBHOM >KM3HU, a TaK)K€ 3HAHME MPABUII MIOBEICHUS B LIETSAX COEPEIKEHUS
3I0POBbS U OKPYKAIOIIEH CPEBI.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM IPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 10 2
JEeSATEIbHOCTH YeJIOBEKa
BemecTBa u xumuueckue
1.2 28 1
peakiuu
Hroro no paszneny 38
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. [IonsTue o razax.
2.1 19 1 1
Kucnopon. Oxcunbr
Bonopona. Ilonstue o kucinorax u
2.2 8 1
COJIAX
Bona. PactBopsl. [Tonsitue 00
2.3 P 18 1 1
OCHOBaHMSIX
OCHOBHBIE KJIacChl
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 61

Paspnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJIl/lTeJILHO-BOCCTaHOBI/ITeJIbHl)le pealculm




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 18
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CTpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCIINTEIIBHO- 16
BOCCTAHOBUTEJILHBIE PEAKITUN
Hroro mo pazueny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[Ipeamer xumun. Ponb XUMUU B KU3HA
qeJIoBeKa

ITousitre 00 HUCTOPpUHU BOSHUKHOBCHUA U
Pa3BUTHUA XUMUHU. XUMHS B CUCTEME HayK

Tena u BemecTBa. OU3NYICCKHUE U
XUMHYECKHE CBOIICTBA BEIISCTB
duzndyeckre U XUMHUYECKUE SIBICHUS
[TonsaTHe 0 TeOpEeTUYECKUX METOAaX

MIO3HAHMS B €CTECTBEHHBIX HayKax.
HcTouHnkn xuMndeckoi nadopMariu

HpeJICTaBJ'IeHI/ISI O HAYYHOM ITIO3HAaHWU Ha
SMIMPUYECKOM YPOBHE: Ha0JIO/IEHNE,
U3MEpeHue, SKCIIEPUMEHT, MOJICITTUPOBAHHE.
[Tonsarue o metonax paboOThl ¢ XMMUYECKHUMHU
BemecTBamu. O60pyI0BaHNE NIKOJIBHON
XUMHUYECKOH J1abopaTopun

[TpakTrueckast padora Ne 1 o teme
"IIpaBuiia paboThI B 1abOpaTOPUU U MPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
obopynoBanuem"

YucThie BelecTBa U CMECH




CriocoObI pa3aeneHus cMeceit

[TpaxTrueckas padota Ne 2 o Teme

10 "Pa3znenenue cmeceil (Ha npuMepe OYMCTKU
MOBapeHHOM commn)"

11 ATOMBI 1 MOJIEKYJTBI

12 XUMHUYECKUE IIEMEHTBI

13 [IpocThie U CIIOXKHBIC BEIIECTBA

14 BeniectBa MoJieKyIsIpHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

15 Xumuyeckasi popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKHUX IJIEMEHTOB

16 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB

17 OrnpezenieHre BAJIGHTHOCTH aTOMOB T10
dbopmynaM OMHAPHBIX COCTMHEHUM

18 OTHOcCuTeNbHAs aTOMHAs Macca.
OTHOCUTENBbHAs MOJIEKYJISIpHAsl Macca
BrrunciieHus OTHOCUTENIBHON MOJIEKYIISIPHOM

19 MaccChl BEIIECTB, MOJIIPHON MacChl, MacChl
BEILECTB U KOJIMYECTBA BEILIECTBA

20 MaccoBas 10J1s1 XUMHYECKOTO 2JIEMEHTA B
COCTMHEHUU

91 Brruucnenus MaccoBOil 107U XUMHUYECKOTO
aeMeHTa 1o popMylie CoeMHEHHUS

99 Haxoxnenue npocreiimieit popmyIbl
BEILECTBA [10 MACCOBBIM JIOJSIM AJIEMEHTOB
Brraucnenus mpocreiimeit Gopmysl

23 BEIIECTBA IT0 MACCOBBIM HIIH MOJIbHBIM

JOJIAM DJICMCHTOB




24

Konnuectso Bemectsa. Moib

BzanmocBs3p KOJIM4YE€CTBA, MacCcChl U YHCJIa

25 CTPYKTYPHBIX €IMHUI] BEIIECTBA

26 MoutsipHast Macca CMECH BEIIECTB

97 MoubHas A0JIS XUMHYECKOTO DJICMCHTA B
COCIMHEHHH

28 Haxoxnaenue npocreiimien popMyIibt
BEIIECTBA [0 MOJIBHBIM JOJISIM 3JI€MCHTOB

29 XUMUYECKUE ABIECHUA. XUMUYECKask PeaKIus
U €€ IpU3HAKU

30 3aKOH COXpaHCHHS MAaCChI BEIECTB

31 ATOMHO-MoOJIEKyJsipHas Teopus. Ku3Hp u
nesstenbHOCTHL M. B. JIomoHOCOBa

32 XUMHYECKUE YpaBHEHUS

33 Tunbel XUMHYECKUX PEaKIHi
Pacuérel mo XuMHUYECKUM ypaBHEHUSIM

34 KOJIMYECTBA U MAacCChl HCXOIHBIX BEILIECTB HIIH
MPOJIYKTOB PEaKLUU
Brruucnenus no ypaBHEHHUSIM XUMHYECKOU

35 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHhI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
pEareHToB WK MPOJYKTOB Peakluu
Brerunciienus no ypaBHEHUSIM XUMUYECKOU

36 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 11O
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
peareHTOB WJIA MMPOJTYKTOB PEAKIINH

37 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH

38 Kontponbnas padora Ne 1 mo teme




"BemecTBa 1 XuMHUeCKHE peakiuu'

39 Bo3nyx — cmech ra3os. [lonstue o razax.

40 3akoH ABorapo. MomnsipHblil 00bEM ra3os
Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA

41 rasa 1o U3B€CTHOMY €r0 KOJIUYECTBY
BEIIeCTBa, 00BEMY

42 OTHOCHTENIbHAS INIOTHOCTh Fa30B

43 BrranciaeHnss oTHOCHUTEIBLHOM INIOTHOCTH
ra3oB
OnpeneneHre OTHOCUTENbHOM

44 MOJICKYJISIPHOM MacChl ra3000pa3Horo
BEIIIECTBA 10 M3BECTHON OTHOCHUTEIBHOM
INIOTHOCTH
BrrunciieHus OTHOCUTENIBHON MOJIEKYIISIPHOM

45 MacCCHI T'a3a 10 U3BECTHOM OTHOCUTEIHLHOM
INIOTHOCTH

46 OOBbEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMUYECKUX PeaKUsIx

47 Brruucnenust 00bEMOB ra3oB 110 ypaBHEHUIO
XUMUYECKON peaKun

48 Kucnopon — ameMeHT U IpocToe BEIIECTBO

49 Oxcuanl

50 CnocoOsI OTy4YeHHUsT KUCIOPO/ia B
1a00paTOPUN U TPOMBIIIIIICHHOCTH
[IpakTuueckas padora Ne 3 o reme

51 "Tlony4yenue 1 coOupaHue KUcIoposa,
M3y4YeHUE €ero CBOMUCTB"

52 KpyroBoport kucinoposia B mpupoie




53

O30H — aJUIOTPOMHAS MOJU(PHUKAIIHSA
KHCIIOpOJa

54

55

56

57

TemnoBoit 3 PekT XuMUIeCKON peakIium,
TEPMOXUMHUYECKHE YPABHEHUS, IK30- U
SHIOTEPMUYECKUE PEaAKIINH

Tomnupo. Ucnons3oBanue yrisl 1 ME€TaHa B
Ka4deCTBC TOIIJIMBA. 3an5[3HCHI/IC BO3ayXa.

Boruncnenus no ypaBHEHUSIM XUMHYECKOM
pEaKIuu: KOJIMYECTBA BEIIECTBa, 00bEMA,
MAaccChl IO U3BECTHOMY KOJIMYECTBY
BellecTBa, 00bEMY, MacCe peareHToB WK
MPOJYKTOB PEAKIIUU

KonTponbnas paborta Ne 2 o reme "Bo3ayx.
Kucnopona. Oxcuasr"

58

59

BOJIOpOI[ — DJICMCHT U IMPOCTOC BCUICCTBO

Crioco0bI nostyueHust BOA0Poia B
71a00paToOpUu U MPOMBILIUIEHHOCTH

60

[IpakTuueckas pabora Ne 4 o Teme
"I[Tonyuenue u cobupanue BOIOpOaa,
U3Y4EHHUE €r0 CBOWCTB"

61

62

63

Hcnonp3oBaHne BOOpOa B KAYECTBE
TOIJINBA

ITonatue o kuciorax u consax. Cocras
KHUCJIOT U cojeH

Brruucienus o0b€Ma, KOIMYECTBA BEIECTBA

ra3a o U3BECTHOMY €ro KOJIMYECTBY
BEIIIECTBA UIIH 00BEMY

64

Brruncnenust 00bEMOB Ia30B 110 ypaBHEHHUIO




XAMHYECKOU peaKkuu

65

Brruucienus no ypaBHEHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00BhEMA,
MAcCCBhI TI0 U3BECTHOMY KOJIMYECTBY
BEIeCTBa, 00BEMY, MacCe pEareHTOB WIH
MPOJYKTOB PEAKITUN

66

67

dusnyeckue ceoiictsa Boanl. Boga B
pupojIe

AHanu3 ¥ CUHTE3 — METO/Ibl U3yUCHHUS
cOCTaBa BOIBI

68
69

XUMHYECKHE CBOUCTBA BOJEI

CocTtaB oCHOBaHUH

70

71

72

73

74

PactBopsl. PacTBOpHMOCTB BelECTB B BOJIE

HacelimieHHbie 1 HEHACHIIEHHEIE,
KOHLEHTPUPOBAHHBIE U pa30aBII€HHbIE
pacTBOpHI

CriocoOb! BbIpaXKeHUsI KOHIIEHTPALUU
pPacTBOPOB: MaccoBas J0Js1 pAaCTBOPEHHOTO
BEIIIECTBA, MOJISIPHAsl KOHIIEHTPALUs

[IpakTuueckas pabora Ne 5 o Teme
"IIpuroToBiIEHNE PACTBOPOB C OIPEIEIEHHON
MacCOBOM J0JIe pacTBOPEHHOTO
BeniecTBa. [ [puroroBienue pacTBOpoB C
OIPEIENEHHON MOJIIPHOM KOHLIEHTPALMEN
pacTBOpEHHOTO BellecTra

Boruncnenus ¢ UCronb30BaHUEM MTOHATHS
«MaccoBasi J0JIs1 BEIIECTBA B PACTBOPE)

75

Brrancnenns ¢ ucnoab30BaHUEM ITOHSATHS




«MOJISIpHAsi KOHLEHTpaLUs PACTBOPEHHOTO
BEIIIECTBA»

Ponb pacTBOpOB B IPUPOJAE U KU3HU

76 yenoBeka. KpyroBopot Boibl B Ipupo/ie

77 3arpsizHeHue npupoaHbix Boa. OxpaHa u
OUYHMCTKA IPUPOJIHBIX BOJI.
Berurcnenus ¢ UCrosb30BaHHEM T'pa(UKOB

78 PacTBOPUMOCTH JJISl pacu€TOB
pPacTBOPUMOCTH BEIIECTB

79 BrrurcnieHus ¢ HCIOIb30BAHUEM MTOHSATHS
«MaccoBasi OIS BEIIECTBA B PACTBOPE»
Borurcnenus ¢ UCMONb30BAaHUEM MTOHATHS

80 «MOJISIpHAsI KOHIEHTpAIUs PACTBOPEHHOTO
BEIIECTBAY
Boruncnenus ¢ ucnonb3oBaHueM rpaduKoB

81 pPacTBOPUMOCTH AJIs1 PACUETOB
pPacTBOPUMOCTH BEIIECTB

82 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN

83 Konrtponbnas padora Ne 3 o Teme
"Bomopon. Bona. PactBopel. OcHoBanus"

84 Oxkcupsl: cocTaB, KacCupUKAIIUS,
TPUBUAIBHBIE HA3BAHUS

85 [Tony4yeHne 1 XUMHYECKHE CBOMCTBA OKCHIIOB

86 [TonsiTHE O TUAPOKCHUIAX — OCHOBAHUSAX U
KHCIIOPOJICOIEPIKALTIX KHCIOTaxX

87 DuU3NYECKUEe U XUMUYECKHE CBOMCTBA KUCTIOT

88 [Tonyuenne kucnor

89 Knaccudukanmst ocHoBaHuUiA




90

[I1€noun, UX CBOKCTBA U CIIOCOOBI MOTY4EHUS

91

92

HepacTtBoprMbie OCHOBaHHS, UX CBOICTBA U
CHOCOOBI OTyYCHUS

[Tonsitre 06 aM(OTEpHBIX THIPOKCHUIAX:

XUMHYECKHE CBOMCTBA U MOIY4YECHHUE.
[IpruMeHeHne BaKHEUIIINX OCHOBAHUHN

93

Counu: cocraB, kiaccuukanus,
TPUBHUAJIbHBIC Ha3BaHUS

94

95

dusnyeckue U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue conent

I'eneTnyeckas cBs3b MEKAY KilaCCaMU
HCOPIraHUYCCKUX COG,Z[I/IHeHI/Iﬁ

96

[IpakTuueckas padora Ne 6. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
«OCHOBHBIE KJIaCCHI HEOPTaHUIECKUX
COCIMHEHUN»

97

Brruucnenus no ypaBHEHHUSIM XUMHUYECKOU
peaKIMK: KOJIMYECTBA BEIIECTBA, 00BbEMA,
MAaccChl 10 U3BECTHOMY KOJIMYECTBY
BEIeCTBa, 00BEMY, Macce peareHTOB WiIn
IIPOJIYKTOB PEAKLIUU

98

BI)ILII/ICJ'IGHI/ISI MaCChI nponyKTa peaKHI/II/I 110
U3BECTHOU Macce OJTHOTO U3 UCXOTHBIX
BEILIECTB, B3STOTO B BUJIE PAaCTBOPA,
COJIEpXKAIIEero ONpeaeIEHHYI0 MaCCOBYIO
JIOJIIO pAaCTBOPEHHOTO BELIECTBA

99

KonTponbnas padota Ne 4 o reme
"OCHOBHBIE KJIacChl HEOPTaHUYECKUX




coequueHui"

[IepBble NOMBITKU KJIACCU(PUKALIUU

100
XUMHUYECKHX IJIEMEHTOB

101 [TonsiTHE O TPYIITaX CXOIHBIX AJIEMEHTOB

102 DJeMeHTHI, KOTOpbIe 00pa3yIoT aMmpoTepHbIe
OKCHJIBI ¥l TUAPOKCHUIBI

103 [lepnonnueckuii 3akoH. OTKpBITHE
[Tepuoanyeckoro 3akoHa
KopotkoneproaHasi 1 JUIMHHOTICPUO/THAST

104 dbopwmsl [Tepuoanueckoi cucTeMbl
XUMHU4YeCKUX 31eMeHToB .M. Menneneesa

105 [lepuonst 1 TpynmbI

106 OCHOBHBIE CBEJICHUSI O CTPOCHUHU aTOMOB

107 CocTaB aTOMHBIX SI7IEp

108 W30TOMBI KaKk pa3HOBUIHOCTH aTOMOB
XUMHYECKOT0 JIEMEHTa

109 ONEKTPOHBI

110 DneKTpoHHas OpOUTaIb

111 DHepreTudyeckue YpoBHU U TOyPOBHH
atoma; S-, p-, d-opburanu

112 DNeKTPOHHBIC KOH(MUTYPAITUH U HJIEKTPOHHO-
rpaduueckue GopMyJibl aTOMOB
CTpoeHue IEeKTPOHHBIX 000I0YEK aTOMOB

113 nepBbIX 20 XUMHYECKHUX JIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneena

114 3aKOHOMEPHOCTH U3MEHEHHS pajnyca

aTOMOB XUMHYCCKHUX DJICMCHTOB,




METaJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB
10 TPpyNIaM U nepruojam

M3MeHenne cBOMCTB COEMUHEHUI

115 XAMHYECKHX 3JIEMEHTOB B IIEPUOJAX U
rpymnmnax
XapaKTepucTUKa XMMHUYECKOTO 3JIEMEHTA I10

116 ero noyioxkeHuto B [leprognyeckoit cucreme
.. Menneneena
3nauenue [leproandeckoro 3akoHa u

117 [Teproanueckoi CHCTEMbl XUMUYECKUX
3JIEMEHTOB JJIsl Pa3BUTHUS HAYKU U IPAKTHKU

118 DIEKTPOOTPUIIATEIIBHOCTh XUMUYIECKUX
3JIEMEHTOB

119 KoBasienTHas nossipHas CBA3b

120 KoBasneHTHas HenossipHast CBsI3b

121 Honnag cBs3b

122 DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYITBI
BEILIECTB

123 Kpucrannuyeckue u amopdHbie BemecTra

124 TUMBl KPUCTAITUTHUECKUX PEHIETOK U UX
XapaKTePUCTUKU
[IpuanrHbI MHOTOOOpa3us BEIIECTB,

125 3aBHCUMOCTH CBOMCTB BEIIIESCTB OT COCTaBa U
CTpOCHUS

126 CreneHb OKHUCIIEHUS

127 OKHMCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU

128 XUMHUUYECKHE dIIEMEHTHI — OKUCIUTEIN U

BOCCTaHOBHUTCIIN




CocraBiieHU€ ypaBHEHUN OKUCIUTEIBHO-

129 BOCCTAHOBUTEJIBHBIX PEAKIIHA, METOJ] 1
3JIEKTPOHHOTO OaaHca
Brrunciienus no ypaBHEHUSIM XUMUYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,

130 Macchl 110 U3BECTHOMY KOJIMYECTBY 1
BellecTBa, 00bEMY, Macce peareHToB WK
MPOJYKTOB PEAKIIUU
Brerunciienus npocrenieid MoJIeKyJIpHOU

131 (opMyITBI BemIeCTBa MO N3BECTHBIM 1
MaCCOBBIM JIOJISIM 3JIEMEHTOB

132 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

133 KonTponbnas padorta Ne 5 o reme 1
"Ctpoenue atroma. XuMU4eCKas CBSI3b"

134 PesepsHblit ypok. Ypok 1

135 PesepBHbIil ypok. Ypok 2

136 PesepBHEIit ypok. Ypok 3 1

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOT'PAMMOBI

8 KIIACC
Kona .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHUsA
pe3yjabTara
1 ITo Teme: «IlepBoOHaYaNbHbIE XUMUYECKUE ITOHITUSD)
pacKpbIBaTh CMBICIT OCHOBHBIX XMMHUYECKHUX TIOHSATHIl: aroMm, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIECTBO, CIIOXKHOE BEIIEeCTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
11 MaccoBas JI0JIsl XUMUYECKOTO JIEMEHTa B COCIMHEHHUH, MOJISIPHBIA 00BEM,
XUMHUYECKasl pPeaklus, KIACCU(PUKALNUS PEaKIUi: PEaKIHH COCAMHCHUS,
peaKIMK Pa3sIOKCHUsS, PEaKIMU 3aMEIICHUs, peakiuu oOMeHa, JK30- U
SHJIOTEPMHUUYECKUE PpPEaKIHH, TEeIUIoBOM J(p(dEKT peakuu, pacTBop,
MaccoBasi 10Jisl BellecTBa (IIPOLEHTHAs KOHIIEHTPAIIHsI) B pacTBOPE
12 WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TOHATHH U
' MIPUMEHSITh OTH IOHSATHUS TIPU OMIMCAHUH BEIIECTB U UX MPEBPAIICHUN
13 MCIOJIb30BaTh XMMHUECKYI0 CHMBOJIMKY ISl COCTaBJIeHHs ()OpMYIT BEUIECTB
' Y YPAaBHEHUN XUMUUYECKUX PEAKLIMI
14 pPacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHS MacChl BEIIECTB, TMOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
15 OTPEIETSATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
16 KIacCU(PUIIUPOBATh XUMHUYECKHE peakuuud (10 YHCIy H  COCTaBy
' YYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3 (heKTy)
1.7 BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BEIIECTB
18 BBIUKCIISATH MAaCCOBYIO JIOMIO XHMHUYECKOTO »dieMeHTa 1o (opmyre
' COEIMHEHHH,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEIIIECTBA B PaCTBOPE
110 MPUMEHSTh E€CTEeCTBEHHOHAyYHbIE METOIbl TO3HAHHWS — HaOIIOICHNUE,
' U3MEepeHHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (PEealIbHbII U MBICIIEHHBIH )
2 ITo Teme: «BaxHelme NpeICTaBUTENI HEOPTaHUYECKUX BEILIECTBY
21 PacKpbhIBaTh CMBICT OCHOBHBIX XHUMHYECKHUX TIOHSITHH: OKCHJ, KHCIIOTAa,
' OCHOBaHHE, COJIb
59 ONpeNeNsaTh NPUHAANEKHOCTh BEIIECTB K ONPEACNIEHHOMY KIJaccy
' COEIMHEHH 10 hopMyTam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
54 XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIECTB

Pa3IMYHBIX KJIACCOB, MOATBEPKIasl OMUCAHUE MPUMEPAMU MOJEKYISIPHBIX




YPAaBHEHU COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIUN

2.5

2.6

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUs XMMHYECKUX IIPEBpAIllCHU B
Pa3IMYHBIX YCIOBUSX

CJIeIOBaTh MPaBUJIaM IOJIb30BAHMS XUMUYECKOM MoCyn0il U 1a00paTopHBIM
o0opysoBaHueM, a Takke IMpaBWjiaM OOpalleHUs C BelIeCTBaMH B
COOTBETCTBUU C HUHCTPYKUUSMH [0 BBINOJHEHHUIO J1a0OPAaTOPHBIX
XUMHYECKUX OTBITOB IO TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposa M KHCIOpPOJA), NMPUTOTOBIECHUIO PACTBOPOB C ONPEAEIEHHON
MacCOBOM JI0JIEM PacTBOPEHHOIO BEILECTBA, IJIAHUPOBATh M IIPOBOJUTH
XMMUYECKHE OSKCIIEPHUMEHTHIIIO PACMO3HABAHUIO PACTBOPOB INEIOYEH WU
KHUCIIOT C MIOMOIIBI0 HHIUKATOPOB (TakMyc, heHondTanent, METHIOpaHK U

JApyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOW peaKkIuu

ITo teme: «llepuoamyeckuii 3akoH u Ilepuoguyeckas cucTeMa XUMUUYECKUX
sanementoB J[. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKAs CBA3b.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUM

PaCKpbIBaTb CMBICII OCHOBHBIX XHWMHUYCCKUX TTOHATHH: AApo  aroma,
3J'IeKTp0HHBII71 cliou aToMa, aTOMHasia Op6I/ITaJ'IB, paanyc atomMa, XUMHYCCKaA
CBA3b, [oJsIpHasa u HCIIOJIIPpHAA KOBAaJICHTHAa:A CBA3b,
QJICKTPOOTPpULIATCIbHOCTb, HOHHAs CBA3b, MOH, KAaTHOH, AHWOH, CTCIICHbL
OKHCJICHHUSA

KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHUYCCKUC 3JICMCHTEI

3.3

ONMCHIBaTh M XapakTepu3oBaTb TaOianuHyto ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHMX DJIEMEHTOB: pa3jinyaTb TOHATUS  «IJIaBHas
noarpynna (Arpymnmna)» u «no6ounas noarpymnmna (brpymnmna)y, «mansie» u
«OoJBIINEY TIEPUOJIbI

3.4

3.5

3.6

packpbeiBaTh  cmblici  Ilepumonmueckoro 3akona JI.M. Menneneesa:
JIEMOHCTPUPOBATh IIOHMMAaHHE IEPUOANYECKON 3aBHCHUMOCTH CBOWCTB
XUMHYECKHX IEMEHTOB OT UX MOJI0KEeHUs B Ileproanueckoi cucreme

COOTHOCHTH 0003HaueHUsI, KOTOpble UMetoTcst B Tabnuue «llepuoanyeckas
cucrtemMa XxuMHueckux oauieMeHToB JI.MI. MeHneneeBa» ¢ 4HCIOBBIMHU
XapaKTepUCTHUKaMH CTPOEHUS aTOMOB XMMMUYECKHX AJIEMEHTOB (COCTaB U
3aps  sapa, oOIlee YHCIO DJIEKTPOHOBU  paCIpesieieHHe HX 110
AIIEKTPOHHBIM CJIOSIM)

ONpeACIAATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 61/IHapHBIX COCINHCHHUAX

3.7

ONpeAeNnsaTh BHJ XHUMHYECKON CBsi3M (KOBaJeHTHAass M  HMOHHAas)B
HEOPraHWYECKUX COETMHEHUSX




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT COIePKAHUS
HepBOHa‘-IaJIBHBIe XUMHWYCCKUEC ITOHATUA

[Ipenmer xumun. Poiab XMMHUM B KU3HU 4YelOBeKa. XUMHUS B cUcTeMe Hayk. Tema u
BemiecTBa. OU3NYECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHHE BEIICCTB

Ilousstne o MeTomax mo3HaHust B XxuMmuu. Uucrtoie BemiectBa U cMmecH. CrocoObl
pazzaeneHus cMecen

1.3

14

1.5

ATOMBI U MOJEKYJbl. XUMHUECKUE 37€MEHThl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.
[IpocTeie U ciiokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

XumMuueckas Q)opMlea. BajleHTHOCTP aTOMOB XHMMHMYECKHX DJIEMECHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OTtHocuTenbHasgs aroMHas Macca. OTHOCHUTEILHas
MOJICKYJIIpHAas Macca. MaccoBas 011 XHMHYSCKOro 3JIEMECHTA B COCUHCHUU

KommuectBo BemecTsa. Mob. MOJ'IHpHaH macca. B3auMocBs3b KOJIN4YCCTBAa, MaCChl U

yuclia CTPYKTYPHBIX €OUHUI] BemlecTBa. Pacuérel mo ¢dopMmynaM XUMHUYECKUX
COETUHEHUN

1.6

Ou3nyeckue U XUMUYECKHUE SBICHUS. XUMHUYECKasl peakius U €€ MpU3HaKu. 3aKOH
COXpaHEHHS MAcChl BEIIECTB. XUMUYeCKHue ypaBHeHHA. Kinaccupukanus XuMHIecKux
peakuuii (CoeAnHEeH s, Pa3IoKEHMs], 3aMelleHus], OOMeHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO € XHMHYECKOW MOCYJOH, € MpaBUIaMHU
paboThl B abopaTopuu U mpuéMaMu oOpaleHus ¢ 1abopaTOpHbIM 000pYI0BAHUEM,
U3Y4YeHHE U onucaHue (U3MUECKHUX CBOMCTB 0Opa3llOB HEOPraHWYECKUX BEILECTB,
HaOmoeHne Qu3nveckux (MIaBJIeHHE BOCKA, TasHUE JIbJa, pacTUpaHHE caxapa B
CTYNIKEe, KHWIIEHUE U KOHJEHCAIUs BOJbI) M XHUMHUYECKUX (TOpPEHHE CBEYH,
MpPOKaIMBaHWE MEIHO MPOBOJIOKH, B3aWMOJCWUCTBHE Mella C KHCIOTOMN) sIBICHUH,
HaONo/IecHWe W  ONHCaHWE TPHU3HAKOB MPOTEKAHUS XUMHUYECKHX peakIuit
(pa3noxeHue caxapa, B3aMMOJEHCTBHE CEPHOM KHCIOTBI C XJIOPUIOM Oapus,
paznoxxenue ruapokcuna menu(ll) mpu HarpeBaHuwm, B3aMMOJIECWUCTBHE jKelie3a C
pactBopom comu menu(ll), nzyuenune crnocoOoOB paszieneHus cmecedl (C MOMOIIbIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApUBAHME, AUCTWULILMS,  Xpomarorpadus),
MIPOBEJIEHUE OYHMCTKH IOBApEHHOM COJM, HaOJIO/IEHWE M ONHCAaHHE pe3yJbTaTOB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOLUIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE
MOJIENEN MOJIEKYJ (ILIapOCTEPIKHEBBIX )

2.1

2.2

Baxnerive npencTaBuTeNM HEOPraHMYECKUX BEIIECTB

Boznyx — cmech rasos. Coctas Bo3ayxa. Kuciopoa — 31eMeHT M IPOCTOE BEIIECTBO.
Haxoxpaenue xkuciopoaa B mpupojie, pusndeckre 1 XuMUIeCKHe CBOMCTBA (peakiuu
ropenusi). Oxcunpl. Ilpumenenue kuciopoga. CrnocoObl MONydeHUs KHCIOPOAa B
nmabopaTopur W MPOMBIILIEHHOCTH. KpyroBopoT kucmopona B mpupoae. O30H —
AIJIOTPOTIHAS MOAUDUKAIIIS KUCIOpOAa

TennoBoil 3¢ ¢dexkT XUMHUUECKOW peakuuu, TEPMOXMMHUYECKHE YPaBHEHUS, dK30- U




SHAOTEPMHUUYECKUE peakuuu. TOmaMBO: Yroib W MeETaH. 3arpsi3HEHUE BO3/yXa,
yCHJIEHHE TapHUKOBOTO 3P eKTa, pa3pylieHue 030HOBOTO CIIOS

2.3

2.4

Bogopon — sieMeHT M mpocroe BemecTBo. HaxoxkneHue Bomopoza B IPHPOIE,
¢bu3nveckre 1 XUMHYECKUE CBOMCTBA, MPUMEHEHHUE, CLIOCOOBI oaydeHus. Kuciaorsl u
coau

Mounsipabiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBoicTBa BoAbl. Boga kak pactBoputens. PactBopel. HacelienHbie u
HEHACBILICHHBIE pacTBOpbl. PacTBOpMMOCTH BemiecTB B Boae. MaccoBas 1o
BEILIECTBA B PacTBOpE. XUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHuUA. Posib pacTBOpOB B
IPUPOAE M B JKU3HM YeloBeKa. KpyroBopoTr BOIBI B NpUpOJE. 3arpsi3HEHUE
IPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuaeHuit. Oxcuapl. Kiaccudukaius OKCHIO0B:
coneoOpa3ymoiirue (OCHOBHbIE, KHUCIOTHBIE, amM(OTepHbIE) U Hecoeodpasyrouue.
Homenknarypa okcuoB. dusndeckre U XUMUYECKUE CBOICTBa OKcHI0B. [lomyuenue
OKCHJIOB

2.7

OcHoBanus. Kitaccupukanus OCHOBaHMIA: MENOYM W HEPACTBOPUMBIC OCHOBAHHS.
Homenkmarypa ocHoBaHuii. DU3WYECKME M XHMUYECKHE CBOMCTBA OCHOBAHUU.
[Tonyuyenue ocHOBaHUI

2.8

2.9

2.10

Kucnorsl. Knaccuduxauuss xucnor. Homenknarypa kucinor. ®Puszuueckue u
XUMHUYECKHE CBOMCTBAa KucCioT. Psan aktuBHoctn MerauioB H.H. bekerosa.
[Tonyyenue kucior

Comu. Homenknarypa coiseli. @Du3ndeckMe M XUMHYECKHE CBOMCTBA COJEH.
ITony4yenue conen

I'eneTnueckas CBA3b MCXKAY KilIaCCaMU HECOPTaHUYCCKUX COE€TUHEHUI
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XUMHUYECKUH DKCIIEPUMEHT: Kaue€CTBEHHOE OMPEEICHUE COJEPKaHMs KUCIOpOoJaa B
BO3JIyXe, MojJy4YeHue, coOupanue, pacro3HaBaHWE W WU3YYEHUE CBOMCTB KHCIIOPOA,
HaOJII0/IEHUE B3aMMOJICUCTBHS BEIIECTB C KUCIOPOJAOM U YCIIOBUSI BO3SHUKHOBEHHS U
MpeKpanieHus: ropenus (moxkapa), oO3HaKOMJIEHHE C 00pa3llaMHi OKCHJIOB U ONHCaHUE
WX CBOWCTB, MOJy4YeHHE, COOMpaHKe, Paclio3HaBaHWE M M3y4YeHHE CBOMCTB BOJOpPOAA
(ropenue), B3aumojeicTBue Bomopoaa ¢ okcugom  memu(ll)  (Bo3moxkHO
MCIOJIb30BaHUE BUICOMATEPUAIIOB), HA0II0IeHHE 00pa3lloB BEMIECTB KOJIMYECTBOM 1
MOJlb, HCCIIEIOBaHHE OCOOEHHOCTEW pACTBOPEHHsI BEIIECTB C  Pa3IHMYHOM
pPacTBOPUMOCTBIO, TMPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MaccoBOM goJiei
pacTBOPEHHOTO BEIIECTBAa, B3aUMOJECHCTBHE BOJBI C MeTaUlaMd (HaTpueMm |
KaJIbIIeM) (BO3MOXKHO HCIIOIh30BaHHE BUACOMATEPHAJIOB), OMPEICICHHE PacTBOPOB
KUCJIOT W IIeJoYeld ¢ TIOMOIIbI0 HMHAWKATOPOB, HCCIEJOBAaHUE O0Opa3IoB
HEOPTraHUYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOJIOJCHHE W3MEHEHUS OKPAaCKH
WHJIMKaTOPOB B PAcTBOpPax KHUCIOT W IIEJIouYel, M3ydeHUE B3aUMOJECUCTBUS OKCHUIA
meau(ll) ¢ pactBopoMm cepHOW KHCIOTHI, KHCIOT C METajUlaMH, pPEaKIuil
HEWTpanu3aluy, TMOJyYeHHE HEpPacCTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJHOTO
MeTajula JIPYyruM U3 pacTBOpPA COJIM, PEIICHHE SKCHEPUMEHTANIbHBIX 3a7ad MO TEeMe
«BaxHeime KJ1acchl HEOPraHUYECKUX COCAUHEHUI




IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX 3i1eMeHToB J1.1.
MenpeneeBa. CTpoeHre aToOMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTaHOBHUTEJIbHBIE PEAKLINH

3.1

[lepBble MOMBITKH KIACCUPUKAIMHM XUMHUYECKHX 3JeMeHTOB. [loHsTHE O Tpymnmax
CXOAHBIX DJIEMEHTOB (ILEJIOYHBIE M ILEJIOYHO3EMENbHbIE META/Ibl, TaJIOIEHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aMmdoTepHbIE OKCHIBI U
TUAPOKCHIBI

3.2

Ilepnonnueckuit 3axkoH. I[lepuomuyeckas cucrema xumudeckux siemeHToB J[.M.
MenneneeBa. KopotkomepuogHas u mmHHONEpuoaHas (opmbel [lepromnyeckoit
cucrteMbl xumuyeckux onemeHtoB J[M. Menneneesa. Ilepuoasl U rpymisbl.
Pu3NYECKU CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB IIEPUOJIA U IPYIIILI JIEMEHTA

3.3

3.4

3.5

3.6

Crpoenne aromoB. CoctaB artoMHbIX szaep. HM3oromsl. OnektpoHsl. CTpoeHHE
ANEKTPOHHBIX 000JI0U€K aTOMOB INepBbIX 20 XMMHUUECKUX 31eMeHTOoB [lepuonnyeckoit
cucrembl J[.MI. MengaeneeBa. XapakTepucTUKa XMMHYECKOTO JJIEMEHTA II0 €ro
nonoxenuto B Ilepunonnueckon cucreme .M. Menneneena

3aKOHOMEPHOCTM  M3MEHEHHs  paauyca aTOMOB  XHMHUYECKHMX  DIJIEMEHTOB,
METANIMYECKUX U HEMETAJNIMYECKUX CBOMCTB IO IpyNIaM M NEepUojaM. 3HAYCHHE
IIepnonnueckoro 3akoHa u Ilepuoauyeckor CHCTEMBI XMMHUYECKUX JJIEMEHTOB JUIS
pa3BuUTHUS Hayku U npakTuku. .M. MenaeneeB — yu€HbIN U rpaKJaHUH

Xumuyeckass  cBsi3b.  KoBaneHTHas  (monmsipHass M HEMOJIApHAs)  CBA3b.
DNEeKTPOOTPUIATENILHOCTh XUMUYECKHX AJIeMeHTOB. lOHHAas CBSI3b

Crenenp okuciieHus. OKHUCIUTEIHFHOBOCCTAHOBUTEIHHEIC pC€aKkuunu. HpOHCCCLI
OKHCJICHHS U BOCCTaHOBICeHHUSA. OKUCIUTENN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUI IKCIIEPUMEHT: H3ydyeHHe oOpa3loB BELIECTB METAJIOB U HEMETAIJIOB,
B3aMMO/ICIICTBUE THAPOKCUIA IMHKA C PACTBOPaMH KHUCIIOT U ILIEI0YEH, IPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIOMIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINMA
(ropeHue, peakliuy pa3iokKeHHs], COeINHEHNU )




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Ipencrapnenue:

11

O TI03HABAEMOCTH SIBIICHHUH MOPUPOJIBI, IOHMMaHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XHMHYECKOH HAayKH Kak o0O0JacTh COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIeld KyJbTypbl W  IPAKTHYECKOH
JIESITEJIbHOCTH YeJIOBEKa B YCIIOBUSAX COBPEMEHHOI'O OOIIECTBA; NIOHUMAHUE
MECTa XMMUU CPEIU IPYrUX €CTECTBEHHBIX HAYK

1.2

0 Hay4HBIX METOJaX IIO3HAHMS, B TOM YHCJIE SKCICPUMEHTAIBHBIX U
TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3YyUYEHUS XUMHUYECKHUX
peaKIyii; yMEHHE UCTIOIb30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHUSI aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHoOHAILHON ACSITEILHOCTH, CBSI3aHHBIX C XUMHUCH U
COBpPCMCHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHBIMH Ha JOCTUKCHUAX
XUMHUYECKOU HAayKH, 4TO ITO3BOJIUT O6yanOHIHMC$I paccMaTpuBaTb XUMHIO
Kak chepy cBoeil Oyaymiel mpopecCHOHAIBHONU NEATEILHOCTH U CHIENaTh
OCO3HAHHBII BBIOOp XMMHH KakK MpOoGUIBHOrO MpeaMeTa Mpu Mepexonie Ha
YPOBEHb CpeaiHero o01iero o0pa3oBaHUs

2.1

Branenne cucteMoil XMMHMYECKUX 3HAHUM U YMEHHE NPUMEHATh CHCTEMY
XUMHYECKHUX 3HaHWM, KOTOpas BKJIKOYACT:

BAKHENIIME XUMUYECKHUE ITOHATHS: XUMUYECKUM DIIEMEHT, aTOM, MOJIEKYJIA,
BEILIECTBO, IPOCTOE U CIIOKHOE BELIECTBO, OJHOPOAHAS U HEOJHOPOJIHAS
CMECh, OTHOCHUTEIIbHBIE aTOMHasi M MOJIEKYJIApHAas MAacChl, KOJIHYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA OOBEM, OKCHJ, KHUCIIOTa,
OCHOBaHUE, COJb (CPEmHssI), XUMUYECKas PEaKIHs, PeaKI[Uuu COCIUHEHMUS,
peaKIMy Pa3joKEeHUsI, PEAKIIMK 3aMEIIeHUs, PeaKIui OOMEHa, TEeIJIOBOM
ekt peakiuu, dK30- U IHIOTCPMUUYECKUE PEAKIIUH, PacTBOpP, MAacCOBas
JIOJISl XUMUYECKOTO 3JIEMEHTA B COEAUHEHUH, MACCOBas J0JIsl U IIPOLICHTHAs
KOHIIEHTpalLMsl BELIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIA CIION
aToMa, aTOMHas oOpOWTaidb, paguyc aroMma, BaJIEHTHOCTb, CTENEHb
OKHCJICHUSI, XUMHUYECKasi CBs3b, SJIEKTPOOTPULATEIIBHOCTh, MOJISIpHAS M
HETOJIIPHAsT KOBAJIEHTHAs CBSI3b, MOHHAs CBSI3b, METAJJIMYECKasl CBA3b,
KpUCTaJUTM4ecKass  pemeérka  (aTOMHas, HWOHHAsA,  METaJUTH4YecKas,
MOJICKYJIIpHAsi), HWOH, KaTHOH, AaHHWOH, DJIEKTPOJHUT W HEDJICKTPOJIHT,
ANEKTPOJIUTHYECKAsT ~ JUCCOIMAIUs,  peaKIMd  HOHHOTo  OOMEHa,
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHbIE peakuuu, OKHCIIUTEND u
BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, BJIEKTPOJIU3, XUMHUUYECKOE




paBHOBecHe, 00paTUMbIe U HEOOpAaTHMbIE PEaKIMH, CKOPOCTh XMMUYECKON
peakuuu, katanuzarop, [1JIK, koppo3ust MeTasioB, CrijiaBsl

2.2

2.3

OCHOBOIIOJIATAIOIINE  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHMS  MAaccChl,
nepuoguyeckui 3axkoH J[.M. MeHnneneeBa, 3aKOH NOCTOSIHCTBA COCTaBa,
3aKOH ABOrajipo

TEOpHUNn XHUMUH: ATOMHO-MOJICKYJIApHasa TCOPH, TCOpUA
SHGKTPOHHTHHGCKOﬁ Jucconrannmn

BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

3.1

YMEHME IMPaBUWIbHO HMCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaisl (B
TOM YHCIIE MUHEpPAIbHBIE YHAOOpPEHHs, METAJIbl W CIUIABBI, MPOIYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHUKOB YIJIEBOAOPOJOB (YIS, IPUPOJHOIO
raza, He)TH) B OBITY, CEIbCKOM XO35HCTBE, HAa MPOMU3BOJICTBE U MOHUMAaHHE
3HA4YEHUsl JKUPOB, OEJKOB, YIJIEBOJOB JJIsl OpraHM3Ma YEJIOBEKAa; YMEHUE
IIPOTHO3UPOBATH BIMSHUE BELIECTB U XUMUYECKUX IIPOLIECCOB HA OPraHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHME UHTEIPUPOBATh XUMUUECKHUE 3HAHUSI CO 3HAHUSIMU JIPYTUX Y4eOHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C pa3IMYHBIMU HCTOYHMKAMH HMH(OpPMALUHU 110
XUMUM ~ (HaydyHas W  HAy4yHO-IIOMYJspHas  JUTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HX
MNPpEBpAlICHUAX U MPAKTUYCCKOM IPHUMCEHCHUU U YMCHUC HCIIOJIB30BATH ee
AJI1 pCHICHU A y‘{e6HO'HO3HaBaTCHLHLIX 3aaad

Brnanenue ocHOoBaMM MOHATUHHOIO ammapaTa M CHMBOJIMYECKOIO S3bIKa
XUMUHU U COCTaBJICHHMS (OPMYJI HEOPraHMYECKUX BEIECTB, YPaBHEHHI
XMMUYECKUX peakiuil; ocHoBamu xumuuyeckoi HomeHknatypsl (IUPAC u
TPUBHAIBHOIN)

YMeHne o0bsICHATH CBSI3b MOJI0KEHUs d7ieMeHTa B [lepuoandeckoil cucreme
C YHCIOBBIMH  XapAKTEPUCTUKAMH CTPOCHUS AaTOMOB XUMHUYECKUX
AIIEMEHTOB (COoCTaB W 3apsan  s1apa, oO0Illee YHCIO JIIEKTPOHOB),
pacrpeeseHueM DJIEKTPOHOB IO DHEPreTUYECKUM YpPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KA U KaJbLHS

[IpencraBienue 0 NEPUOIUYECKON 3aBUCHUMOCTH CBOWCTB XUMHYECKUX
DIIEMEHTOB (paguyc aToMa, dJIEKTPOOTPUIIATENBHOCTh), TPOCTBIX U
CJIO’KHBIX BEIIECTB OT MOJIOXKEHUs 31eMeHToB B [lepronnueckoii cucreme (B
MajblX MEpPUOAAX M TJABHBIX MOJArPYINIAX) M AIEKTPOHHOIO CTPOEHUS
aTomMa

YMenue kinaccupuuupoBaTh:

7.1
7.2

XHUMHUYCCKHUEC 3JICMCHTHI

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIIUH




YMeHue onpeneirh:

8.1 BAJICHTHOCTh M CTETICHb OKUCJICHUSI XUMHYECKUX JIEMEHTOB, 3apsij] HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep cpebl B BOJHBIX PACTBOPaxX BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTEIb U BOCCTAHOBUTED
9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOA, TpaduT, aiMas3, KPEMHHH,
9.1 aszort, ¢ocdop, cepa, Xy0op, HATPUH, KW, MAarHUMA, KaJIbIIUH, aJTIOMUHHM,
JKee30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAcTBOPOB (BOAa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHIBI W THUIAPOKCHABI MeTayioB |—IIA
9.2 rpynm, antomunus, meau (1), nunka, sxenesa (11 u 1), oxcuasr yrnepona (11
' u V), kpemuus (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢ocdopHasi, yroiapHas,
KpEMHUEBAsi KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa W CTPOCHHMS, NMPUMCHCHHE BEIICCTB B 3aBUCUMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb TIPOTEKAHHS XUMHUYCCKHUX IMPEBpAIICHUN B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBISITh MOJICKYJISIPHBIC U MOHHBIC YPaBHEHUS PEaKIUd, B TOM
qucJie.
10.1 peaxkiuii HOHHOro oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYII)
) HEOPraHWYECKUX BEIIECTB
104 MOJATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BBIYUCISTE (MIPOBOUTH PACUETHI):
111 OTHOCHUTENIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEI[ECTB, MAaCCOBYIO
' JIOJII0 XUMHYECKOT0 DJIEMEHTA B COECIUHEHU N
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YpaBHEHHUSIM XMMHUYECKUX PEaKIMi U HaXOJIUTh KOJIMUYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMH HAy4HOTO T[O3HaHUs (HAONIOACHHE, H3MEpPEHUE,
121 OKCIIEPUMEHT, MOJEIMPOBAaHUE) TMPH W3YYCHUH BEIIECTB M XHUMHYECKUX
' SBIICHUH; yMeHHEe cHOpMYIHpOBaTh MPOOJIEMY WM MPEIJIOKUTH IMYyTH &
peleHus
12.2 0e30macHOi pabOTHl ¢ XUMHUYECKHUMH BEIIECTBAMH, XUMUYECKOU MOCYI0H U

J1a00paTOpHBIM 000pyI0OBaHUEM




12.3

13

npaBuiIaMyd 0€30MacHOTO OOpalleHHsl C BEIIEeCTBAMM, HCIIOJIb3YEeMBIMH B
MOBCE/IHEBHOM JKM3HU, MpaBUIaMH T[OBEICHUS B LEISIX cOepexeHus
3I0pOBbSl M OKpYXKAIOUIEH NPUPOJHON Cpelbl; MOHMMaHUE Bpena
(omacHOCTH) BO3JCMCTBHS Ha JKUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIECTB,
CIocOO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHWUA MW OCYHICCTBIICHUSA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3y4eHHE U ONMHCAaHHE (PU3MUECKUX CBOICTB BEIIECTB; O3HAKOMJICHHE C
(GU3NYECKUMU M XMMHUYECKUMHU SIBICHUSIMH; ONBITHI, WJUIIOCTPUPYIOIIHE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKLUil

U3YyYEHHE CIIOCOOOB pa3ziesieHus: cMeceit

13.3

MOJIYYCHHEC KHCJIOpOda U HU3Y4YCHUC €TI0 CBOfICTB; IMOJIYUYCHHUEC BOAOpPOAA U
HU3YUCHUC C€TO CBOﬁCTB; IMOJITYyYCHHUEC YIJICKHCIIOTO T'a3a U U3YUCHUC Cro
CBOﬁCTB; MOJIYUYCHHNEC aMMHaKa U U3YUCHUC CTO CBOICTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPENEIEHHOM  MacCcoBOM  JoJed
pacTBOPEHHOTO BEIIECTBA

NpPUMEHEHHE HHIUKATOPOB (JlakMyca, MeTHJIOpaHka u ¢eHondraacnHa)
JUTSL OIIPEICIICHUS XapaKTepa cpeibl B paCTBOPax KUCIOT U MIEI0Yei

HCCIICIOBAaHNE U OIMCAaHUE CBOMCTB HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; U3YUCHHUC BSaHMOHeﬁCTBI/IH KHCJIOT C MCETalllaMH, OKCHIaMHU
MCTAJIJIOB, PACTBOPUMBIMH W HCEPACTBOPUMBIMH OCHOBAHUSAMH, COJISAMU,
MOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHI/II\/'I; BBITCCHCHHUEC OJHOI0O MCTalJlia
ApyrumMm U3 pacTtBOpa COJIM; HCCICAOBAHUC aM(I)OTepHBIX CBOICTB
TUAPOKCUA0B aITFOMHUHUA 1 HUHKA

pCemICHUC OKCIICPUMCHTAJIBHBIX 3a4da4 II0 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); ((3J'IeKTpOJ'II/ITI/I‘-ICCKa$I JAUCCOLIMAIIUSA,
«Baxnelnyie HeMETaUIbl U UX COCOUHCHUA, «Banelme MeTamibsl U UX
COCOAUHCHU S

XMMUYECKHE D3KCIEPUMEHTHI, WJUTIOCTPUPYIOIINE TNPU3HAKU IMPOTEKAHHS
peaknuii HOHHOTO OOMEHa; KaueCTBEHHBIE PEeaKLMU Ha NMPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HOHBI: XJIOPUA-, OpPOMUJ-, HOAUN-, CyIbdat-, pocdat-,
KapOOHAT-, CHJIMKAaT-aHUOHBI, TUIPOKCHI-MOHBI, KAaTHOHBI aMMOHUA,
MarHusi, KaJibllus, adroMuHUs, kenesza (2+) u xeneza (3+), megm (2+),
ITUHKA

YMmenue:
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MPEACTABISITE  pe3yiabTaThl  dKCIEpUMEHTa B (QopmMe  BBIBOJOB,
JIOKa3aTeNbCTB, TpaduKkoB © TaOMWII ¥ BBIABISATH OMIHPUUECKHUE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBS3U MEXKAY pETbHO HAOMI0IaeMbIMH XHUMHUYECKUMU
ABJICHUAMHA MW IIpoHecCaMH, MNPOUCXOAANIMMHU B MAKpPO- WU MHKPOMHPE,
O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




IHNEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITOHATUA

YucTele BemecTBa U cMecH. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue 3aeMEHTBL. CHMBOJIBI XHMMUYECKHUX DJICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

14

Xumudaeckas (bOpMy.]'Ia. BanenTtHoCTh aTOMOB XHMHYECKHUX »3JjieMeHTOB. (CTeneHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA CcoCTaBa BCIICCTB. OTHOCHUTENbHAA aTOMHasda Macca.

OTHOCHUTENLHASA MOJICKYJIsSIpHast Macca. MaccoBass 0] XMMHYECKOI'O JJIEMEHTa B
COCINMHCHHNU

1.5

KomuuectBo BemectBa. Monbs. MomsapHas wmacca. MonsipHbeiii  00bEM  Ta30B.
Bsanmocss3s KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHIL BEIICCTBA

1.6

duznyeckrie ¥ XUMHYECKHE SBJICHUA. XUMHYECKas peakuuga nu eé IMPU3HAKH. 3akon
COXpPaHCHUA MACChl BECIICCTB. XuMHU4IecKre YpaBHCHHA

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaH CHUCTEMAa XHMHUYCCKHUX 3JJICMCHTOB I[I/I
Menpaeneena. CTpOGHI/Ie aTOMOB

2.1

Ilepnonnueckuit 3akoH. Ilepmogmyeckas cucrtemMa XHMHYECKuX diemeHToB J[.M.
Menneneesa. Ilepuonpr u rpynnbl. PU3HMYECKHMH CMBICH IOPSIKOBOIO HOMEDA,
HOMEPOB IIEpUOJa U IPYIIIBI JJIEMEHTA

2.2

2.3

Crpoenue artomoB. CocraB aToMHbIX saep. M3orombl. OnexTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UeK aTOMOB NepBhIX 20 XUMUUECKHUX A1eMeHToB [leproanueckoit
cuctemsl /.M. Mennaeneena

3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB XUMMUYECKHX 3JEMEHTOB NEpBBIX TPEX
NepuoaOB, Kajus, Kaiuplus (paauyca aToOMOB, 3JIEKTPOOTPHUIATEIBHOCTH,
METAIIIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) U UX COEIMHEHUIN B COOTBETCTBHH C

IMOJIOKCHHUEM 3JIEMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHUEM UX aTOMOB

Crpoenue BemecTBa

3.1

Xumudeckass  cBs3b.  KoBasieHTHast — (mMoJjsipHass W HEMOJISIpHAs)  CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEeMEHTOB. MoHHasa cBsa3b. MeTammyeckas
CBA3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHas, MOHHAsI, METaJJIN4YecKasi), 3aBUCHMOCTb
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H

Baxueiiiine NpEACTAaBUTCIIM HCOPraHUYCCKHUX  BCILICCTB. Hemerannel u ux
coequHEHMs. MeTajibl U X COeAUHEHUS

4.1

Knaccudpukanus u  HOMEHKJIATypa HEOPraHWYECKUX COEAMHEHMH: OKCHJIOB
(coneoOpasyromue: OCHOBHbIE, KHCIOTHbIE, aM(OTEpHBIE) M HECOJIE00pa3yIoLILe;
OCHOBaHUH (IIENIOYM U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KHCIOPOICOAEPKALLUE




1 OECKHCIIOPOIHBIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIC); COJIEH (CPeTHUX M KUCIIBIX)

duszndyeckrue M XMMHYECKHE CBOMCTBA IIPOCTBhIX BCHICCTB-HEMCTAJJIOB: BOAOPOAA,

42 XJIOpa, KHCIOPOa, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
®u3nueckue U XMMHYECKHE CBOKMCTBA MPOCTHIX BELIECTB-METAJUIOB: JIMTHUSA, HATpPUs,
4.3 KaJlisg, MarHusg W Kajdblus, aJIOMHUHMS, IKele3a. OJIEKTPOXUMHYECKUH psij
HaIPSKEHUN METaJIOB
44 ®u3znyeckue M XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEAMHEHUH HEMETAIIOB:
' XJIOPOBOJIOPO/Ia, CEPOBOAOPOAA, aMMHAKA
duznyeckue U XMMUYECKUe cBOIcTBa okcuaoB HemetauioB: cepol (1V, VI), asora(ll,
4.5 IV, V), dochopa(lll, V), yraepona(ll, 1V), kpemuus(lV). Ilomyuenue okcumoB
HEMETAJIJIOB
46 Xumuyeckue cBoiictBa okcuaoB: metamuioB |A-IIIA rpynn, uunka, menu(ll) u
xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB
XVWMHUYECKHUE CBOWCTBA OCHOBaHMA W aM(OTEPHBIX THIPOKCHIOB (HA MpUMeEpe
4.7 TUAPOKCUIOB allfOMUHUS, *Kele3a, nuHKa). [lodydeHne ocHOBaHUI U aM(pOTEpHBIX
TUAPOKCHJIOB
OO0mue XUMHUYECKHE CBOMICTBa KHCJIOT: XJIOPOBOJOPOJHOHM, CEpOBOIOPOAHOM,
48 CEPHUCTOM, CepHOH, a30THOH, QochopHOH, KpeMHHEBOW, yroiapHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOW Kucior. [lomyueHue
KHUCJIOT
4.9 OO0mre xuMHYECKUe CBOMCTBA cpenHux coset. [lomyuenue cosneit
410 [Tonydyenue, coOupaHue, paclo3HaBaHHE BOJOPOJa, KHUCIOpOJa, AaMMHUAKa,
YIJIEKHUCIIOTO Ta3a B J1abopaTopuu
411 [lonyuenne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIEHHOCTH. OO0mue
' CIOCOOBI TOJTYYEHUS] METAJIOB
412  T'enernueckas cBS3b MEX/AY KJIaCCAMU HEOPTaHUUYECKUX COCTUHEHUIN
5 XVMMHYECKUE PEAKIINH
Knaccupukanus XUMHUECKHX peakuuMid MO pPa3IMYHbIM IpU3HAKaM: MO YUCITY U
5.1 COCTaBY yYacCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3(PPEKTy, 10 U3MEHEHUIO
CTENeHEeW OKUCICHHS] XUMUYECKHUX JIEMEHTOB
5.9 TennoBoil »pPeKT XMMUYECKOH peakInH, TEPMOXUMHUYECKUE YpaBHEHHs. DK30- U
' OHAOTEPMUUYECKUE PEAKIIMH. TEpPMOXUMHUUECKNE YPAaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENIbHBIE peakuuu. OKHUCIUTENIM U BOCCTAHOBUTEIN.
5.3 [Ipoueccer OKUCJIEHHUS u BOCCTAHOBJICHHUS. ONEeKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBLHON PEAKIIUN
54 Teopust 2NIEKTPOIUTHUYECKON aucconuanuu. KaTWOHBI, aHWOHBL. OJEKTPOJIUTHI W
' HEINeKTPOoJUThI. CHUIIbHBIC U c1a0bie AIeKTPOIUThL. CTENeHb UCCOIMAIIHI
55 Peakiiuu nonHoro ooMeHa. Y ciaoBus MPOTEKaHUs peakiuii HOHHOTO 0OMeHa, MOJIHbIE
' U COKpalI€HHbIE HOHHBIE YPaBHEHHUS peaKIuil
6 XUMHS U OKpY:Karollas cpena
6.1 BemectBa u Marepuanbl B IMOBCEIHEBHOM JKM3HM 4YeloBeKa. be3omnacHoe




UCIIOJIb30BaHUE BEIECTB U XMMHUYECKUX peakiuid B yaboparopuu u ObiTy. Ilepas
IIOMOLLb [P XMMUYECKUX 0’KOI'aX U OTPABIICHUAX

XVUMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpelpl (KUCIOTHBIE O, 3arpsi3HEHHE
NOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpameHus IIpenenbHas

6.2 nonyctumas  koHuentpauus BemectB  (IIJK). Ponp xumum B pelieHuu
IKOJIOTHYECKUX TIPOoOIeM. Y CHIICHHE TapHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO
cros
[Ipumenenue cepsl, a3ota, dpochopa, yraepoaa, KpeMHUS U UX COCIUHEHHUN B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEeNbCKOM Xo3siiicTBe. [IprMeHeHHe MeTalioB H

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH HX
coequHeHuil. [loHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOppO3UH

6.4 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOAOB (Yroyib, IPUPOAHBIA ra3, He()Th), TPOTYKTHI
ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KAaK O COCAMHEHMSIX

6.5 yraepoaa (MeTaH, 3TaH, TUJIEH, alleTUICH, 3TaHOIl, TJHUIEPUH, YKCYCHAsl KHCIIOTA).

' [TonsiTie 0 OGMONOTMYECKH BAKHBIX BEIIECTBAX: JKUpaX, OeNKax, yrieBojJax — U HX
POJIH B KU3HU YEIIOBEKA
7 Pacuérsr:

7.1 1o (hopMyIaM XUMHYECKHX COSAMHEHUM

7.2 Macchl (MaccoBOi) 0K PacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMAYECKHM yPaBHEHUSIM




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