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HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XWMHUKM Ha YpPOBHE OCHOBHOTO oOImIero o0Opa3oBaHUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHMWU K pe3yJbTaraM OCBOEHHS OCHOBHOM
00pa30BaTeIbHON MPOTrPaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPEICTABICHHbIX
B ®I'OC OOO, a Takxke Ha OcHOBe (herepanbHON pabouell HPOrpaMMBI
BOCIUTAHMS U C YYETOM KOHIICTILIMHU MPENOAaBaHUS YUYEOHOTO MpeaMeTa « X MU
B 00pa3zoBarebHBIX opranu3anusx Poccuiickoit deneparuu.

[IporpamMMa mo xumuM Aa€T TOpPEACTABICHHE O LENIX, OOIIeH cTpareruu
oOy4yeHHus, BOCHUTaHUS M Pa3BUTUA OOYyYalOIIUXCS CpPEICTBAMH Y4eOHOIro
penMera, yCTaHaBJIMBAET o0s13aTenpHOE IpeIMETHOE coJIep>KaHHue,
IpelyCMaTpUBAeT paCIpelesieHUe €ro Mo KjaccaM U CTPYKTYPUpPOBaHUE IIO
paszgenaM M TeMaM NpPOrpaMMbl MO XUMHUH, OINPEAENSAECT KOJWYECTBEHHBIE H
KaueCTBEHHbBIE XapaKTEePUCTUKHU COZIEpKAHMUS, PEKOMEHTYEMYIO
MOCJIEIOBAaTEIbHOCTh ~ M3YYEHUST XUMUU C YYETOM  MEXKIPEAMETHBIX H
BHYTPUIPEIMETHBIX  CBfI3€H, JIOTUKM y4eOHOro IMpoIecca, BO3PACTHBIX
OCOOCHHOCTEH  OOydYaromuxcsi, OMNpeAeNsieT BO3MOXHOCTU MpeaMera IS
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM
IIpOrpamMMbl Ha YPOBHE OCHOBHOT'O OOILEro 0Opa3oBaHMs, a TaKKe TPeOOBaHUM K
pe3yapraraM 0O0y4eHHs] XMMUU HAa YPOBHE LEJIeN N3YYeHUs NMPEAMETAa U OCHOBHBIX
BUJIOB Y4Y€OHO-II0O3HABATEIBHON JE€ATEIbHOCTH OO0yYarolmerocs IO OCBOEHHUIO
y4eOHOT0 COJEPIKAHMUS.

3HaHWE XUMHUHU CIY)XKUT OCHOBOM i1 (OPMUPOBAHUS MHUPOBO33PEHUS
oOyy4arolerocsi, €ro MpeAcTaBICHU O MaTepualbHOM EIMHCTBE MHPA, BAXKHYIO
poOJib UrparoT (PopMUpYEMbIE XUMHUEW NPEICTABICHUS O B3aMMOINPEBPALICHUSIX
HEPruM U 00 3BOJIOLUMU BEUIECTB B MPHUPONAE, O MyTSIX PEIICHHs MMOOaTbHBIX
npoOjeM yCTOMYMBOTO PAa3BUTHUS UYEJIOBEUECTBA — CHIPhEBOM, JHEPreTUUYECKOM,
MUIIEBOI U SKOJIOTMYECKON 0€30MacHOCTH, MPOOIEM 3PABOOXPAHECHHUS.

N3yuenue xumuu:

COCOOCTBYET  pealu3aldd  BO3MOXKHOCTEW Uil  CaMOpa3BUTHS U
dhopMupoBaHuUs KYJIbTYpbl TUYHOCTH, €€ 00111ei 1 (YHKIIMOHAIBHOU TPaMOTHOCTH;

BHOCUT BKJIaJ B (POPMUPOBAHUE MBILIUICHUS U TBOPYECKUX CHOCOOHOCTEU
OoOyYaroluxcsi, HAaBBIKOB HMX CaMOCTOATENIbHOM Yy4eOHOW  JesATeIbHOCTH,
HKCIIEPUMEHTAJIBHBIX W HCCIEAOBATEIbCKUX YMEHUH, HEOOXOIMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCUOHAIBHON AESTEIBHOCTH;

3HAKOMUT €O CHenu(UKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOIO B3MVIsi[a HA €UHCTBO MPUPO/IBI U YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B POPMUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0yYaroluXcs;

croco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAay4YHBIM 3HaHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B KOJIOTHYECKOE
oOpa3zoBaHue 00yJarOIIUXCSI.

JlanHble HampaBlieHUs B OOYyYEHUU XUMHUU OOECIEUMBAIOTCS CHEU(PUKOM
colep)kaHuss ~ y4eOHOro  mpeaMera, KOTOpbId  SIBISIETCS  Melaroru4ecku
aJlanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKW XMMHH Ha OINpPENeNEHHOM dTane eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIONIMMUCS CHCTEMbl MEPBOHAYAJIBHBIX MOHSATUN XUMHH, OCHOB
HEOPTraHWYECKOM XUMHUU M  HEKOTOPBIX OTAEJbHBIX 3HAYUMBIX TMOHSTHM
OpraHUYeCKOW XUMUHU.

CTpykrypa comepaHus MPOTPaMMbI 110 XUMHH C(OPMHPOBaHA HA OCHOBE
CHCTEMHOTO ToAxofa K e€ msydeHuto. ConepiKaHHe CKIA[BIBACTCS U3 CHCTCMBI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHATUNA O XUMUYECKOU
peakiuu. O0e 3TH CHUCTEMbl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIUITY



MOCJIEIOBAaTEIBHOIO PA3BUTHS 3HAHWI HA OCHOBE TEOPETUYECKHUX IMPEACTABICHHM
Pa3HOI0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3axkoHa /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— TTpenCTaBIE€HUNA 00 3BJIEKTPOJUTUYECKOM JUCCOLMAlMU BEUIECTB B
pacTBOpax.

TeopeTnueckue 3HaHUS pPACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKH
MOJTyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEAOBATEIBHO OT OTHOTO
YPOBHSI K IPYrOMY, BBIIIONHS (DyHKIMH OOBSICHEHHSI M IPOTHO3UPOBAHUSI CBOMCTB,
CTPOEHHS U BOBMOKHOCTEW MPAKTUYECKOTO MPUMEHEHHSI U MTOJIyYEHHS] U3y4aeMbIX
BELIECTB.

OcBoeHre mMporpaMMmbl MO XUMHU  CIHOCOOCTBYeT  (HOpPMHPOBAHMIO
IIPEACTABIEHN O XUMHUYECKON COCTABIIIONIECH HAYYHOM KapTUHBI MHUPA B JIOTHKE
e€ CHUCTEMHON NpHpONbI, IIEHHOCTHOIO OTHOIICHHWS K HAyYHOMY 3HAHUIO U
METOJaM TMO3HaHUs B Hayke. V3ydyeHne XUMUU NPOUCXOAHUT C NPHUBICYEHHUEM
3HAHWI W3 paHee M3yYEeHHbIX YYEOHBIX MpeAMETOB: «OKpYKaOMMA MHPY,
«bunonorus. 5—7 knacce» n «Pu3MKa. 7 KIacey.

[Ipy wu3ydyeHHH XUMUU TPOUCXOAUT (OPMUPOBAHHE 3HAHUU OCHOB
XUMHUYECKOM HAayKHM Kak OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPaKTUYECKOU
NEeATEIbHOCTH YENOBEKa M KaK OJHOTO0 W3 KOMIIOHEHTOB MHMPOBOH KYyIBTYPBHI.
3amaya y4eOHOro MpeaMeTa COCTOUT B (OPMUPOBAHUU CHCTEMbl XHMHYECKHUX
3HAHUW — BaXXHEUIMX (DAKTOB, MOHITUH, 3aKOHOB U TEOPETUUECKUX TOJIOKECHUH,
JOCTYIHBIX O0OOILIEHWH MHPOBO33PEHUYECKOTO Xapakrepa, s3blKka HayKu, B
OpUOOLIEHUM K HAyYHbIM METOAAM I[IO3HAHMSI TPU M3YYEHUU BEIIECTB H
XUMHUYECKHX peakluii, B ((OPMUPOBAHUU U PA3BUTUM MO3HABATEIbHBIX YMEHHUU U
UX TPUMEHEHUM B Yy4yeOHO-NO3HABaTeIbHOM U  y4eOHO-MCCIEeN0BaTeIbCKON
NeATEIbHOCTH, OCBOEHUHM MpaBHJl OE30MACHOTO OOpallleHHs ¢ BEIIeCTBAMU B
MTOBCETHEBHOM KU3HH.

[Ipn M3y4eHUM XMMUU Ha YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUsl BaKHOE
3HaYEHUE NPUOOPENN TaKHUE LI, KaK:

— (opmMupoBaHHE WHTEUIEKTYaJlbHO pPA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEJIbHOMY MPUHATHIO PEUICHUH,
CHOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

—  HampaBIICHHOCTb OOy4Y€HUsT Ha CHCTEMATUYECKOE IMPHOOIICHHE
oOyyYarolmuxcsi K CaMOCTOATENbHON MO3HABaTeIbHOM JESITENIbHOCTH, HAyYHBIM
METOJaM I[O3HaHUSI, (POPMUPYIOIIUM MOTHUBALIMIO W Pa3BUTHE CHOCOOHOCTEW K
XUMUU;

— obecrneueHue ycJIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YUYarOIITUMUCS
OMbITa PA3HOOOPA3HON NESITENbHOCTH, MO3HAHUS W CAMOINO3HAHUS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MUMEIOUIMX YHHBEPCAIbHOE 3HAYCHHE IS
Pa3IMYHBIX BUJOB JACSTEIBHOCTH;

— ¢dopmupoBanue oOmel (YHKIIMOHATBHON M €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHHH OOBICHATh U OLICHUBATh SIBICHUS
OKPY>KalOUIEro MHpa, UCIOJIb3YSl 3HAHUS M OMbIT, MOJYYEHHbIE MpPU H3YyYEHUU
XUMUHU, TPUMEHSATh UX MpPU PEHIeHUH NpoOJieM B TMOBCEIHEBHOW >KU3HU H
TPYAOBOU I€ATEIBHOCTH;

— (¢opMupoBaHue y 0OydaloolUXCd TIyMaHUCTUYECKUX OTHOLICHMI,
NOHMMAaHUsl LIEHHOCTHM XHWMHUYECKHUX 3HAaHUM [UId BBIPAOOTKM HKOJIOTMYECKU
1e1ecOo00pa3HOro IMOBENEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAHEHMsI CBOETO 310POBBS U OKPYKAOLIEH IPUPOTHON CPEBI;

— Pa3BUTUE MOTHBALMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOIK M
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHs OOIIEUEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HpO(MUIIS M HAaIpaBJIEHHOCTHU JaJIbHEHUIIETO
oOy4JeHwUsl.



OOmiee YUCIO YacoB, OTBEAEHHBIX JUISI HM3yYEeHHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 gacoB: B 8 kimacce — 68 "acosB (2
yaca B HEJIeI0), B 9 ki1acce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYaIbHBbIC XUMUYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUM B KM3HU 4Y€JIOBEKA. XUMHUSA B CHCTEME HAyK.
Tena u BemectBa. du3nMyeckue CBOICTBA BEHIECTB. ATpPErarHOE COCTOSHHE
BemiectB. [loHsATHE O MeTOAax MO3HAaHMS B XUMHH. YHCTbIE BEIIECTBA U CMECH.
CnocoObl pa3feneHus CMeCe.

ATOMBI M MOJEKyJAbl. XHUMHYECKHE 3IeMEHTbl. CHMBOJBI XUMHYECKUX
35IeMEHTOB. [IpocThie U CIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckas popmyna. BaJeHTHOCT aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAs aroMHasi Macca. OTHOCHUTENIbHAS
MOJIEKYJIIpHas Macca. MaccoBas JoJs1 XUMUYECKOTO AIEMEHTA B COCIMHEHUHU.

KonnuectBo BemectBa. Momb. MossipHas macca. B3anmMoCBsI3b KOJIUYECTBA,
Macchl M YHCIa CTPYKTYpHBIX €IMHHUL BemecTtBa. Pacuérel mo dopmynam
XUMHUYECKHX COCTUHEHHM.

du3nyecKrue U XUMUYECKHE SBJICHUs. XUMHUECKasl peakuus U €€ MpUu3HaKu.
3aKOH COXpaHEHHUsI MaccChl BEIIECTB. XMMHUYecKkue ypaBHeHus. Knaccudukanms
XUMUYECKHUX peakUuuid (COeIMHEHHUs], pa3IOKEHUs, 3aMEIlIeHNs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYIOW, MpaBWIaMH pabOThl B JabOparopuu u
npuémMamMu o0pallleHus ¢ JJabopaTOPHBIM 0O0OPYIOBAaHHEM, U3YUYEHHE U ONHCAHHE
(U3MYECKUX CBOMCTB OOpa3llOB HEOPTraHWYECKHX BEIIECTB, HAOIIOIECHUE
dbuznyeckux (TUIaBJICHUE BOCKA, TasHUE JibJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUS BOJAbI) U XUMUYECKHX (FOPEHUE CBEYM, MPOKAIHBAHHE
MEIHOW MPOBOJIOKH, B3AMMOJECHCTBUE MeJla C KUCJIOTOW) SBICHUI, HAOMIOAECHUE U
ONMKMCAaHUE TMPHU3HAKOB MPOTEKAHUS XMMUYECKUX Ppeakuui (pa3joxeHue caxapa,
B3aUMOJICCTBUE CEPHOM KUCIOTHI C XJIOPUJIOM Oapus, pa3joXeHUue T'MIPOKCUAA
menu (1) mpu HarpeBanuu, B3amMoeicTBHE Jkene3a ¢ pactBopom comu menu (11),
U3y4YEeHHE CIOCOOOB pa3feieHUs] CMECeil: C MOMOIIbI0 MAarHuTa, (UIbTPOBaHUE,
BbINIApUBAHUE, JTUCTUIUALMS, XpoMmarorpadus, TpOBEIEHUE OYUCTKU MMOBAPEHHOM
conu, HaOJIONEHWE W ONHCAHWE  PEe3yJAbTarToOB  NIPOBEIEHUSA  OINbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MAacChl, CO3JlaHHE MOJEIel MOJIEeKYl
(IapoCTepIKHEBBIX).

Ba:kHeiue npeacTaBUTEIM HEOPraHMYeCKUX BeleCTB

Bo3nyx — cMmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocToe
BemiecTBo. HaxokneHue kuciaopona B MOpuUpolie, (PUBHUECKHE M XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenune kuciopona. CrnocoObl
MOJIyYCHHsS] KHCIIOpoAa B JA0OpaTOpuud U MOPOMBINIIEHHOCTH. KpyroBopot
Kuciiopoaa B npupoje. O30H — aJuioTponHast MOAU(PUKALINS KUCIOPOA.

TemnoBoil 3(p¢deKT XMMHUYECKOH peakluud, TEPMOXUMHUYECKHE YpaBHEHHS,
DK30- M DHIAOTEPMHUUYECKHE peakUuH. TOIUIMBO: yroib M METaH. 3arpsA3HCHHE
BO3/yXa, YCUJIEHNE TapHUKOBOIO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemeHT 1 npoctoe BemecTBo. Haxoxaenue Bogoposia B mpupoze,
bu3nueckue M XUMUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOObl MOJYYEHHUS.
Kucnors! u conmn.

Monsipablii 00bEM ra3oB. Pacu€Tbl 10 XUMUYECKUM YPaBHEHHSIM.

duznueckue CBOMWCTBA BOAbl. Boma kak pacTBOpuTelb. PacTBOpHL.
HacpllieHHbIE M HEHACBHILICHHBIE PACTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1075 BEeLIECTBAa B pacTBOpe. XUMHUECKUE CBOMCTBA BOJbI. OCHOBAaHMSI.
Posib pacTBOpPOB B IpHpoOZE U B KU3HU 4eaoBeka. KpyroBopor BOAbl B IPUPOLE.
3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA IPUPOAHBIX BO.

Knaccudukanus Heopranumdeckux coeauHeHuid. Oxcunpl. Knaccuduxanms
OKCUJIOB:  cosicoOpasyromue  (OCHOBHBIE, KHCJIOTHbIE, amM@OTepHbIE) W
HeconeoOpasytomue. HomeHknatypa oxcuaoB. ®Pusznyeckue M XUMHUYECKHUE
CBOMCTBa OKCUIOB. [loiydeHre OKCHIIOB.



OcnoBannsa. Knaccupukanus ocHOBaHUI: MIENOYM U HEPACTBOPUMBIE
ocHoBaHud. Homenkiarypa ocHoBaHuid. PU3WYECKUE M XUMUYECKHE CBOMCTBA
ocHoBaHuM. [lonydeHne OCHOBaHUN.

Kucnotel. Knaccudukanus xucnor. Homenknarypa kuciaor. @usndeckue u
XAMHUYECKHE CBOMCTBA KHUCIOT. Pan aktuBHocTm MmetammoB H. H. bekerosa.
[lonmyuyeHne KUCoT.

Comu. Homenkiarypa cosneil. @u3n4eckrue U XMMUYECKUE CBOMCTBA COJICH.
[lonyuenue comnen.

['eneTnueckas CBI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONPENEIICHUE COAEPkKAHUS KHUCIOPOAAa B BO3AYyXE, NOIyYEHHUE,
coOupaHue, pacrno3HaBaHWE W M3YyYEHHUE CBOICTB KHUCIOpOJa, HAOIIOIEHHE
B3aMMOJICMCTBHSl BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpaileHus ropeHust (Tokapa), O3HAKOMJIEHHE C oOpasllaMuh OKCHIOB U
OMKMCAaHUE HX CBOMCTB, NOJy4Y€HHE, COOMpaHWEe, pPACIO3HABAaHUE M H3y4YEHUE
CBOMCTB Bojopojia (TopeHue), B3auMojelcTBue Bojopona ¢ okcumoM memu (1)
(BO3MOKHO HCIIOJIb30BaHME BUJIEOMATEpPHUAIOB), HAOMIONEHUE 0Opa3I0B BEIIECTB
KOJIMYECTBOM | MOJb, HUCCJIENOBAaHHE OCOOCHHOCTEM pPAaCTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C  ONPEAEHEHHON
MAaCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, B3AMMOJACHCTBUE BOABI C METaIaMU
(HatpyieM W KaimblueM) (BO3MOXKHO  HCIOJIb30BaHUE  BUJIEOMATEpPHUasIOB),
UCCJEeIOBaHUE O00pa3lOB HEOPTraHWYECKHX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJIIOJICHUE M3MEHEHUS] OKPACKU MHAMKATOPOB B PACTBOPAX KHUCIOT W ILIEIOYEH,
uzydyeHue B3zaumopeiicTBusi okcuaa menu (II) ¢ pacTBopom cepHOM KHCIIOTHI,
KHCJIOT C METaJUIaMH, PEAKIU{ HEUTpaau3alud, NOJy4eHHUE HEPaCTBOPUMBIX
OCHOBaHUH, BBITECHEHHE OJHOIO METajla APYTMM M3 PAacTBOpa COJH, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3a1ad 10 TeMe «BakHeWlne Kiaccbl HEOPraHWYECKUX
COEIVHEHNI.

Iepuoanuecknii 3akoH u Ilepumoamyeckasi cucTeMa XMMHYECKHX
yiemenToB JI. U. MengeneeBa. CrpoeHue aromMoB. XHMHYECKAsl CBA3b.
OKHCIANTETIBHO-BOCCTAHOBUTEIbHBIC PEAKIUU

[lepBble TOMBITKM KIACCU(PUKAUUKA XUMHUYECKUX dJIeMEeHTOB. IloHsTHe o
rpynmnax CXOAHBIX D3JEMEHTOB (ILEJIOYHbIE M IIETOYHO3EMEIbHbIE METAIbI,
raJIOreHbl, THEPTHBIE ra3bl). JIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
Y THUJIPOKCHUIBI.

[Tepnoanueckuit 3akoH. [lepuognueckas cucreMa XMMAYECKUX AJIEMEHTOB [l.
N. MenaeneeBa. Koporkonepuoanas u anmmaHonepuoanas ¢gopmsl [lepuonnueckoit
cucreMbl xumuueckux dieMmeHToB JI. M. Menneneesa. Ilepuoasl U rpynisl.
@U3NYECKHI CMBICI MMOPSIKOBOTO HOMEPA, HOMEPOB MEPHUOAA U TPYIIIbI DJIEMEHTA.

Crpoenne aromoB. CocTaB aroMHBIX siaep. M3otonsl. OnekTponbl. CTpoeHUe
AIIEKTPOHHBIX ~ 000J0YeK aroMoB mepBbIX 20 XMMHUYECKMX  3JIEMEHTOB
ITepuognueckon cucremsl JI. M. Menpneneesa. XapakTepucTUKa XHUMHUYECKOTO
AJIEMEHTA T10 €ro nosjokeHuro B [lepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHMS paJnyca aTrOMOB XHMHYECKHX JJIEMEHTOB,
METAUINYECKUX U HEMETAUTMYECKUX CBOMCTB MO IPYINaM U NEPUOIaM.

3nauenue [lepunoanueckoro 3akona u [leprnonueckoi CUCTEMbI XUMUYECKUAX
JIEMEHTOB I pa3BUTUsA Hayku U npaktuku. [[. 1. MenpeneeB — yd€HbIM U
IpaKIaHUH.

Xumuueckass cBa3b. KoBaneHTHas (mosisipHass W HEMOJIpHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX AIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIUU.
[Iponiecchl OKHUCIIEHHS U BOCCTAHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe O0pa3loB BEUIECTB METAJJIOB M HEMETAJIOB, B3aUMOJEHCTBUE
FUAPOKCHIA LMHKA C pPACTBOpPAMHU KHUCJIOT M IIEJIOYEH, NPOBENECHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakluu pa3aoKeHus, COeTMHEHNUS).

Mescnpeomemmnule ceazu



Peanmzanusi MeXNpeAMETHBIX CBs3el NMPU W3yYeHUH XHMUU B 8 Kjacce
OCYIIECTBIISIETCS. 4Yepe3 UCIONB30BaHHE KaK OOMMX eCTeCTBEHHO-HAYYHBIX
NOHSTUH, TaK U MOHATUH, SIBISIONINXCSI CUCTEMHBIMH JIJISI OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKIIA.

OO1ue ecTeCTBEHHO-HAYYHbIC MOHSATHS: HAy4dHBIM (pakT, rumoresa, Teopws,
3aKOH, AaHaJM3, CHHTE3, KIACCH(HKANWSA, NEPUOJUYHOCTh, HAOIIOJCHHE,
IKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®dusuka: Matepusi, aToM, IEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIUJI, H30TOIIBI,
PaIMOaKTUBHOCTh, MOJEKYJa, SJIEKTPUYECKHU 3apsill, BEIIECTBO, TENO, O0BEM,
arperaTHOe COCTOSIHAE BEIIECTBA, Ta3, (HU3UYECKHE BEIUYHUHBI, CIUHHIIGI
U3MEpPEHUsl, KOCMOC, IIAHEThI, 3B&311b1, COTHIIE.

buonorus: potocunrtes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, TTOJIE3HbIE
MCKOTIaeMBbI€, TOTUTHBO, BOTHBIC PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasi peaKUMs

[lepnonnueckuii 3akoH. Ilepnonnueckas cucteMa XMMUYECKUX DIEMEHTOB /.
N. Menneneera. CrpoeHrne aromMoB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB
XAMHUYECKUX DOJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalaus, KajlblUsi M UX
COCIMHEHUNM B COOTBETCTBHM C TIOJIOXKECHUEM »3JIEeMEHTOB B Illepuoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbl XMMHUYECKOM CBA3U. THMBI KPUCTAILUIMYECKUX
PEmETOK, 3aBUCUMOCTD CBOWCTB BEIECTBA OT THIA KPUCTALUIMYECKOW PEIIETKH U
BHJAa XUMHYECKOM CBSI3H.

Knaccuduxanus u HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XUMUUYECKHE
CBOWCTBAa BEIIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPTaHUYECKUX
COCIMHECHUM, TEHETUYECKAs CBSI3b HEOPraHUUECKUX BEILIECTB.

Knaccudukanus XuMU4eCKUX peakinii o pa3auyHbIM MPU3HAKaM (110 YUCITY
M COCTaBy Y4YacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIOBOMY 3h(dEKTy, Mo
W3MEHEHUIO CTENEHEeW OKHMCJICHUSI XMMUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
Y4aCTHIO KaTaln3aropa). JDK30- U PHAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[loHsiTHE O CKOPOCTH XUMHUYECKON peakuuu. [loHsiTHE 00 OOpaTUMbIX U
HEOOPATUMBIX XUMUYECKUX peakuusix. [[oHATHE O TOMOTEHHBIX U Te€TEPOTeHHBIX
peakuusax. [londatue o karanuze. [lonarne o xXumMuueckom paBHOBeCUU. DaKTOPBHI,
BIISIIOIINE HA CKOPOCTh XMMHUYECKOM pEaKIUMU M TOJOXKEHUE XUMHYECKOIO

paBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUHU,  DJEKTPOHHBIA  OasiaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOM  peaKIuu. CocraBneHue  ypaBHEHUH

OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMid C  HUCIOJb30BAaHUEM  METOAA
AIIEKTPOHHOTO OaJiaHca.

Teopust NMEKTPONUTUUECKON TUCCOIUALIMU. DIEKTPOIUTHI U HEINEKTPOJIUTHI.
Karnonsl, annonsl. MexaHuU3M OHCCOLMAIMU BELIECTB C Pa3IMYHBIMU BUIAMU
XuMHuuecKkon cBsizu. Ctenenp qucconuanuu. CHIIbHBIE U CJIa0bIe JIEKTPOTUTHI.

Peakiiun noHHOTO OOMeHa. YCJIOBUS MPOTEKAaHMS Peakiil HOHHOTO OOMEHa,
MOJIHBIE WM COKpalIEHHbIE HWOHHBIE YypaBHEHHMsS peakiuid. CBOMCTBAa KHUCIIOT,
OCHOBaHUM U COJIEH B CBETE MPEACTABICHUN 00 DJIEKTPOIUTUYECKON JUCCOIUALINH.
KauectBeHHbIe peakiyii Ha HOHBL. [[OHATHE O THIPOINU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOZAEISAMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METANIOB M HeMeTayuioB (rpadura M anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHMUYECKOM peakuuu
OT BO3JIEUCTBUS Pa3IUYHbIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOINPOBOAHOCTH
pacTBOPOB BEIIECTB, IIpolEeCCa AUCCOLMALMUA KHUCIOT, IIEJIOYEH U COJIeH
(BO3MOXKHO  MCIOJB30BAaHUE BUJEO  MaTepHasioB), TMPOBEJAEHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ TPU3HAKK  MPOTEKaHWS  peakIMii  HOHHOTO  OOMeHa
(oOpazoBaHue oOcajaka, BbIJEJIEHHWE Tas3a, OOpa30BaHUE BOJbI), OIIBITOB,



WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMMA
(ropeHune, peaklUMH pas3IoKEeHHs, COCUHEHUs), PACIO3HABAHUE HEOPraHUYECKHX
BELIECTB C [OMOILIBIO KAaYeCTBEHHBIX pEAKUUMHA HA HMOHBI, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTasibl M MX COeIMHEHUSA

OO6miast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHrne u (U3NYECKHe CBOMCTBA MPOCTHIX
BELIECTB — TaJOreHOB. XMMHYECKHME CBOWCTBAa Ha MpUMEpEe  XJopa
(B3aUMOAEICTBME C METaUIaMHM, HEMETAJUIaMH, UIEJI04YaMH). XJIOPOBOIOPO.
ConsiHast KHCIIOTa, XMMUYECKHE CBOWMCTBA, MONy4YeHUE, NpuUMeHeHue. [lelicTBue
XJOpa M XJIOPOBOAOPOAA HAa OpPraHW3M YeJoBeKa. BaxHeumme XIopuabl U HX
HAXOXKJIEHUE B IIPUPOJIE.

Oobmas xapaxktepuctuka 3meMeHToB VIA-rpynmel. OCOGEHHOCTH CTPOCHHS
aTOMOB, XapakTepHbIe CTemeHH OKucieHus. CTpoeHue u (U3HMUECKHUE CBOHCTBA
MPOCTBIX BEIIECTB — KUCIOPOJIa U Cepbl. AJUIOTPOIHbIE MOAU(PUKALIMKM KUCIOPOAA
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTPOCHHE, (PU3HUUYECKUE H
XUMHUYecKkre cBoicTBa. OKCHABI CE€pbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB.
Cepnas kwuciora, (Qusnueckue ¢ XUMHUYECKHME CBOMcCTBa (00mMe Kak
NPEICTaBUTENS Kjacca KHUCIOT U crneuuuueckue). XHUMHUYECKUE pEeaKIHH,
JeXallue B OCHOBE MPOMBIILIEHHOTO CHoco0a MONYyYEeHHsS CEpPHOM KHCIIOTBHI.
[Ipumenenue cepHor KUCNOTHI. CoM CEPHOM KHUCIIOTHI, KAYECTBEHHAs PEAKLMs HA
cynbdar-uoH. HaxoxneHue cepbl M €€ COEAMHEHH B MpUpoje. XHUMHYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpelbl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHHUS.

OOmast xapakrepuctuka 371eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHHs. A30T, paclpoCTpaHEHUE B MPHUPOJE,
du3nueckrue U XuMU4Yeckue cBoiictBa. KpyroBopot azora B npupozae. AMMHUaK, ero
(bu3nUecKrue U XUMHYECKUE CBOMCTRA, MONyYeHUe U npuMeHenre. Coau aMMOHUS,
ux (pU3NYECKHEe U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THasl KHCIIOTa, €€ MOJydyeHue, (PU3MUYECKUe MU XUMHUYECKUE
cBOMcTBa (0OIME€ KakK TMPEACTaBUTENSl Kiacca KUCIOT U crenuduyeckue).
Hcnonb3oBaHWe HUTPATOB M COJIEW aMMOHHUSI B KaueCTBE MHHEPAJIbHBIX
yaoOpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLEH Cpellbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsi3HEHHWE BO3Ayxa, MOUBBl M BomoéMOB). Docdop,
ajuioTponHeie Momudukanuu Gocdopa, Puznueckrue U XUMUUYECKHUE CBOWCTRA.
Oxcun ¢ochopa (V) u dochopnas kucinora, puanueckue U XHUMHUYECKHE
CBOiicTBa, nonyueHue. HMcnonb3oBaHue @ocdaTtoB B Ka4eCTBE MHMHEPAIbHBIX
yI0OpEeHUIA.

O6mas xapakrepuctuka anmeMeHToB |V A-rpynmnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEepHbIEC CTENIEHNU OKUCIEHUS. YIIIepo, aJUIOTPOITHbIE MOAU(DUKAIIIH,
pacnpocTpaHeHue B npupoje, GU3nuecKue U XMMUYECKUe CBOMCTBA. AJCopOiusl.
KpyroBopor yriepoga B mnpupoxe. Okcuabl ymiepoaa, WX (PU3UYECKUE U
XUMUYECKHE CBOMCTBa, JEWCTBME HA IKUBBIE OpPraHU3MBbI, IOJYyYEHHE U
NpUMEHEHHE. DKOJIOTMYECKUE MPOOJIeMBb, CBsi3aHHbIE ¢ okcuaoM yriepoaa (1V),
rUnoTe3a NIOOAJIbHOIO MOTEIUICHUS KiIMMara, MapHUKOBBIA 3¢ dext. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHME U XHUMHYECKHE CBOICTBA, IMOJyYEHUE U
npumeHeHnue. KauecTBeHHass peakuus Ha KapOoHar-uoHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO341CTBE.

[lepBoHayaIbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriiepona (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, ITAHOJ, IIUIEPUH, YKCYCHAsi KUCIIOTA).
[IpupoaHble HMCTOYHHMKM YIIEBOAOPOAOB (Yroib, MNPUPOIHBIM Ta3, HEPTH),
MPOIYKTHI MX MepepaboTku (OCH3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMONOTrMYECKU BaXKHBIX BEIIECTBAX: JKUpaAX, OENKaX, YIIeBOIax — U UX
poid B KU3HM 4elloBeKa. MarepualibHOEe €AMHCTBO OpPraHWYeCKUuX U
HEOPTraHUYECKUX COETMHEHHM.

KpemHuuii, ero @usnueckue U XUMUYECKHE CBOMCTBa, MOJy4YeHUE U
npumeHenue. CoenauHeHuss KpemMHuss B mnpupoge. OOmume npencraBieHus 00
okcune kpemHus (IV) u xkpemHueBoil kucimore. CUIIMKAThl, UX HCIOJIb30BAaHUE B



ObITY, B NMPOMBILUIEHHOCTH. Ba)kHeMIlne CTpOUTEIbHBIE MaTepHAJIbl: KepaMHKa,
CTEKJIO, IIEMEHT, OETOH, >kene300eToH. [IpobmemMbl G€30MacHOTO HMCMOIB30BaAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4YEeHHE 00pa3l[0OB HEOPraHWUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
IIPOBEJICHNE KAaYECTBEHHBIX PEaKUWi Ha XJOPUI-MOHBI U HAOIIOIECHHE MPU3HAKOB
UX TPOTEKaHHUs, OMBITHL, OTpaxarolue (U3NUECKHe M XUMUYECKHUE CBOMCTBA
rajoreHoB W HMX COEIMHEHHH (BO3MOXKHO HCHOJIb30BAaHUE BHUIEOMATEPHUAIIOB),
O3HAaKOMJIEHWE C oOpa3naMu XJIOPUIOB (TAJIOTEHUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl uU €€  COCOIUHEHUSMHU  (BO3MOXKHO  HCIOJBb30BAHUE
BUJICOMaTepuaioB), HaOMOACHUE Tpolecca OOyIIMBaHMs caxapa MOA JCHCTBHEM
KOHLICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, H3Yy4YCHUE XUMHYECKHUX CBOWCTB
pa30aBIIEHHON CEPHOM KHUCIOTHI, IPOBEACHNE KaYeCTBEHHOM peaKInu Ha Cynbdar-
MOH U HaONIoAeHHE TpHU3HAKa €€ MPOTEKaHWUs, O3HAKOMIIEHHE C (U3MUYECKHUMHU
cBoiicTBaMu a3ota, (Gocpopa M HUX COEAMHEHHH (BO3MOXXHO MCIOJIb30BAHUE
BUJIEOMATEpPHUAJIOB), 00pa3amMu a30THBIX U (POChHOPHBIX YIOOpEHUM, MOIyUYECHHE,
coOupaHue, pacno3HaBaHWE€ M HW3YYEHUE CBOWCTB aMMHaKa, IPOBEJICHUE
KaueCTBEHHBIX PEAKIUN Ha MOH aMMOHUS U (oc(har-uoH U U3ydyeHHEe MPU3HAKOB
UX IPOTEKAHMUsI, B3aUMOJICMCTBHE KOHIIEHTPUPOBAHHOM a30THOW KHUCIJIOTBI C MENBIO
(BO3MOXKHO UCITOJIb30BAaHUE BUJIEOMATEPHUATIOB), U3y4YEHUE MoJeIIen
KPUCTAJUIMYECKUX PEIIETOK anmasa, rpadura, QyepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  acOPOLIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YITIEM H
YCTPOKWCTBOM NIPOTUBOra3a, MOJydeHHE, COOMpaHUe, paclo3HABaHUE M H3yUYEHUE
CBOMCTB YIJIEKHUCIIOIO Ta3a, NPOBEJECHUE KaueCTBEHHBIX pEaklMil Ha KapOoHAT u
CUJIMKAT-MOHbl W W3yYEHUE IIPU3HAKOB WX NPOTEKaHUs, O3HAKOMIICHUE C
MPOAYKIMEN CUIIMKATHON MTPOMBIIINIEHHOCTH, PEIICHUE IKCIIEPUMEHTAJIBHBIX 3a/1a4
1o TeMe «BakHenIne HEMETaJUIbl U UX COETUHECHUSD.

MetaJjlibl M MX COEIMHEHUSA

OO01ast XxapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepmommueckoil cucreme XUMHUUeCcKuX dnemeHToB J[. .
MenneneeBa u crpoeHusi aromoB. CtpoeHue MerauioB. Merannuyeckasi CBA3b U
METAUINYECKAs  KPUCTAUIMYECKAss  PEMIETKA.  ODJIIEKTPOXMMHMYECKHU PN
HanpspKeHud MetaisioB. du3nyeckre U XMMUYECKHE CBOMCTBA MeTaiioB. O01ue
crocoObl Mody4YeHus: MeTauioB. [loHSATHE O KOppO3UMM METAUIOB, OCHOBHBIE
crnocoObl 3amuThl uX OoT Koppo3uu. CruiaBel (CTaib, YyryH, IIOPaTIOMUHHMA,
OpOH32a) ¥ UX IPUMEHEHHUE B OBITY U IPOMBIILJIEHHOCTH.

[[enounble MeTaUIBL: MOJOXKEHHE B llepmonnueckoil cUCTEME XMMHUYECKUX
anemeHToB JI. M. MenneneeBa, CTpoeHHE UX aTOMOB, HAXOXKIEHUE B MPUPOLIE.
duzryeckrue U XMMUYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kaius). OKCuabl U
TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHue IIeNIOUHbIX METAJIOB U HX
COEJIMHEHUMH.

[[leouHO3EMENBHBIE METAJUIBI MAarHud W KaJdbLUM: TIOJOXKECHUE B
ITepuognueckon cucreme xumuueckux aeMeHToB [[. M. MenneneeBa, ctpoenue
UX aTOMOB, HaXOXKJeHue B npupoje. Pu3nyecknue 1 XMMUYECKUEe CBOMCTBA MarHus
W Kanplus. Baxueilmue coenuHeHus Kanblus (OKCHIA, THUAPOKCUI, COJIN).
XKéctkocTh BOMIBI M CIOCOOBI €€ YCTpaHEHHUSI.

AJtoMUHUNA: TIo10keHHUE B [leprnonueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
J. U. Menneneesa, cTpoeHUE aroMa, HaxOoXAcHUE B Ipupoae. dusnyeckue u
XUMHUYECKHUE CBOWCTBA afOMUHUS. AMDOTEpHBIE CBOMCTBAa OKCUIA U THAPOKCUAA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepuognueckoii cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHUE aroMma, HaxokaeHWE B mnpupone. Dduznueckue u
XUMHUYECKHEe CBOMCTBA xkene3a. OKCUIbI, TuIPOKCU bl U conu xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3laMyd METAJIOB U CIUIaBOB, UX (U3HUUYECKUMU
CBOICTBAMH, U3Yy4YE€HHE  PpE3ylIbTaTOB  KOPPO3UUM  METALIOB  (BO3MOXHO
UCIIOJIb30BAHUE BHJIEOMATEpUAJIOB), OCOOEHHOCTEH B3aMMOACHCTBUS OKCHIA



KaJlblUsd WM Harpus € BOAOW (BO3MOXHO MCHOJIb30BaHUE BHUAEOMATEPHUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLIECCA TOPEHUS Kejle3a B KHUCIOPOAE
(BO3MOYKHO  HCHOJB30BAaHUE  BUJCOMATEPHANIOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaklUWid HAa MOHbI: MarHus, KalblUs, aTIOMUHUSA, LUHKA, jKeje3a
(I u xxene3a (I11), menu (I1), HaOMrOACHUE W ONMMCAaHUE MPOIIECCOB OKPAIIMBAHUS
IUITAMEHU HOHAMHU HATpUs, Kalidd M KalblUusd (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEpUAJIOB), UCCIEOBAHNE aM(OTEPHBIX CBOMCTB THIPOKCHAA ATIOMHHHS
Y TUAPOKCU/IA IMHKA, PEIIEHNE 3KCIEPUMEHTANIBHBIX 33J]1a4 M0 TeMe «Baxuennme
METaJUIbl U UX COCTUHEHUS».

XuMHS U OKPYKAOLIAsA cpeaa

BemectBa n Marepuanbl B NOBCEJHEBHOW JKHW3HM 4YeloBeKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuil B ObITy. IlepBas momous npu
XUMHUYECKHX 0KOTax M OTPaBICHUSIX.

XHWMHUYECKOE 3arpsA3HEHUE OKpYXaroleh cpenbl (mpeaeiabHas JOMyCTUMast
KOHILIEHTpauus BemecTs, aanee — [1/IK). Ponp XxumMumn B pelieHnH 3KOJIOTHYECKUX
npoOyeMm.

Xumuueckuii IKcnepumenm:

u3ydyeHre oOpa3lloB MaTepuajioB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEPHBIE
MaTepHAJIbI).

Mescnpeomemmnnie ceasu

Peanmuszannss MeXnpenMETHBIX CBS3€M NpHU HW3YyYEHMM XHMHUU B 9 Kiacce
OCYUIECTBJISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAyYHbIX
MOHATUH, TaK U MOHATHM, SIBISIIOUIMXCA CUCTEMHBIMH JJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1Me ecTecTBEHHO-HAyYHbIE MOHSTHS: HAay4YHBIM (akT, rMmoresa, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KilacCU(pUKaLMs, NEPUOAUYHOCTh, HaOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOJEb, SBICHHUE, ITAPHUKOBBIM
s eKT, TEXHOJIOTHS, MaTEPHUAIbI.

®duszuka: Marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIbI,
Pa0aKTUBHOCTD, MOJIEKYIIa, AIIEKTPUUECKUI 3aps, MPOBOJAHUKH,
NOJIYIIPOBOJHUKY, JIUANEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJNO, O0bEM,
arperarHoe COCTOSIHME BEUIECTBa, ra3, pacTBOp, PACTBOPUMOCTb, KPUCTAILITNYECKAS
pemérka, CiuiaBbl, (PU3MYECKUE BEIUYMHBI, CIMHMIIBI M3MEPEHHUS, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢dortocunres, npixanue, Ouocdepa, 3KOCUCTEMa, MUHEpaIbHBIC
ya0OpeHUsl, MUKPOIJIEMEHTbI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, TOJIE3HBIC
HCKOTIaeMbIe, TOILIIMBO, BOJIHBIE pecypcehl.



IINIAHUPYEMBIE PE3VJIIBTATBI OCBOEHHUA MIPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3VYJIBTATBI

JlnyHOCTHBIE pe3ylabTaTbl OCBOCHHUSI MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOA€ OOY4YEHHs] XUMHUHM B E€AMHCTBE Y4YCOHOU H
BOCIUTATENBHON JEATEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHUCKUMU
COIIMOKYJABTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, NPUHSTHIMU B
oOIIecTBe MpaBWJIaMH W HOPMaMHU TIOBEJACHUS M CIOCOOCTBYIOT TpoIleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COITMATH3AIIMN 00yJarOIIUXCS.

JIluyHOCTHBIE ~ pE3yabTaThl  OTPaXalOT  TOTOBHOCTh  OOyYaromIuXcs
PYKOBOJICTBOBAaTbCSI CHUCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAIMH U
pacuIMpeHue onbITa ASSITEILHOCTH Ha €€ OCHOBE, B TOM YKCJIC B YACTHU:

1) naTpuoOTHYECKOT0 BOCTIUTAHMSL:

IIEHHOCTHOTO OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HAcCJEAWI0, TMOHUMAaHUSA 3HAYEHUS XUMUYECKOW HAyKH B KU3HU
COBPEMEHHOI0 OO0IIIeCTBA, CIIOCOOHOCTH BIAJETh JOCTOBEpHOU MH(OpManueit o
MEPEAOBBIX JOCTHIKEHUSIX U OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCITUTAHUS:

MPEACTABICHUS O COIMAJIbHBIX HOpPMax U MpaBWIaX MEXKIMYHOCTHBIX
OTHOILIICHUM B KOJIJIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4EeOHOMCCIIEOBATENbCKOM,  TBOPYECKOM W JPYrUX  BHJAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM MAESTEILHOCTU MpHU
BBITIOJITHEHUW Y4YEOHBIX, TI03HABATEJIbHBIX 3374, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUM YUYEOHBIX MPOEKTOB, CTPEMJICHUS K B3AaMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TMpolecce ITOW Yy4eOHOM JeATeIbHOCTH, TOTOBHOCTH
OIICHUBaTh CBOE TIOBEICHHE U TOCTYNKA CBOUX TOBapHUIIEH ¢ TMO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS TTOCIEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA '

MUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMUMHUYECKON pEaKINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAYKHM M COCTaBJISIOIIME
OCHOBY I TIOHUMAaHUS CYIIHOCTH HAy4YHON KapTUHBI MUpa, MpeICcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS NPUPOABI, B3aUMOCBS3SX YEJIOBEKa C
MIPUPOAHOMN CPEAOM, O POJIM XMMHHU B MO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HANlPaBJICHHBIC HA MOJYYCHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOAUMBIE Il OOBSICHEHUS HaAOJIOaeMbIX MPOIECCOB U SIBICHUM,
MO03HABATEIbHOM, MH(OPMAIIMOHHON M YWUTATENbCKOW KYJIbTYPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMM TEKCTaMH, CIPaBOYHOMU
JUTEpPaTypoi, JOCTYNHBIMU TEXHUYECKUMU CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

WHTEpeC K OOYy4YEHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caM0ooOpa3oBaHUI0, TPOCKTHOM U  HCCIIEI0BATEIHCKOM
JIeATEeIIBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBIECHHOCTH W YPOBHSI OOyUCHHS B
JIaJIbHEHIIIEM;

4) opMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBbI0, YCTAHOBKHM Ha 3/I0pPOBBIA 00pa3 >KW3HHU, OCO3HAHME MOCIEACTBUI U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIs, HAPKOTUKOB, KYpEHUs),
HEOOXOIUMOCTA COOJNIOACHUS MpaBWI  OE30MAaCHOCTH MpU  OOpallleHUU C
XUMUYECKUMH BEIIECTBAMU B OBITY U PEabHOM JKU3HU;

5) TpynoBOro BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY M3YyUYEHHUIO Mpodeccuil 1 Tpyla pa3indyHOTO poja,
YBAKEHHUE K TPYAy M pe3yJibTaTaM TPYAOBOW AEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHUS TMPEIMETHbIX 3HAaHUU MO XUMHH, OCO3HAHHBIA BBIOOD
WHIUBUYaIbHON TPAaeKTOPUU MPOIOJKEHUs 00pa30BaHus ¢ YUYETOM JIMYHOCTHBIX



MHTEPECOB U CIIOCOOHOCTU K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTemHol mpohecCuOHANIbHON NESTENbHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTbH a/IalITUPOBATHCS B MPOPECCHOHATIBHON Cpe/ie;

6) 3K0JI0rM4€ecKOro BOCHUTAHMA:

HKOJIOTUYECKH 1I€JIECO00PA3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CylIeCTBOBaHHUs, TOHUMAHUE [IEHHOCTH 310POBOrO U
Oe3omacHoro oOpa3a JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MYECKOMY U TICUXMYECKOMY 3/I0POBBIO, OCO3HAHUE LIEHHOCTH COOJIONCHHUS
IpaBuJ OE30MaCHOTO MOBEACHUS MTPH pabOTE C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIMX 30POBBIO U KU3HU JIFOJEH;

COCOOHOCTH NPHUMEHSTh 3HAHHUS, MOIY4YaeMble MPU U3YUYEHUH XUMUH, IS
peneHns 3aaad, CBA3aHHBIX C OKPYKAIOIIEH IPUPOAHON CPENOH, I NMOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KyJAbTYpbl, OCO3HAHHMS  IJI00AJbHOTO  Xapakrepa
HKOJIOTUYECKUX TpOoOJIeM M MyTeM WX peleHuss MOCPEICTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATbCS MM B MO3HABATEJIbHOM,
KOMMYHHUKATHUBHOM U COLIMATIBHOM NPAKTHUKE.

METAINPEAMETHBIE PE3VYJIBTATBI

B cocraBe MeTanpeAMETHBIX pPE3YJAbTaTOB BBIIEISAIOT 3HAUMMBIE JUIS
(bopMHUpOBaHUS MUPOBO33PEHHUS OOILIEHAYYHbIE OHATHS (3aKOH, TEOPHUS, TPUHIIUII,
runores3a, (akT, cucTeMa, MPOLECC, OSKCIEPUMEHT U JIPYyroe.), KOTOpbIe
UCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpEeIMETax W MO3BOJISIOT Ha
OCHOBE 3HAaHUU U3 3TUX NPEeIMETOB (OPMHUPOBATH MPEACTABICHUE O LETOCTHOMU
HAay4YHOUM KapTUHE MUpa, U YHUBEpCaJIbHbIe y4eOHbIE NEUCTBUS (MIO3HABATENIbHBIE,
KOMMYHUKATUBHbBIC, PETYISATHBHBIE), KOTOpblE OO€CIeYynBalOT (OpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHHMPOBAaHUIO M OCYIIECTBICHUIO y4eOHOMH
NesATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE Y4eOHbIe /1eiicTBUS

ba3oBble joruvyeckue 1eMcTBUA:

YMEHHUSl HCMOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIIJIEHUSI MPU OCBOCHHUH
3HAHMI: PACKPBIBATH CMBICT XUMHUYECKHX IMOHSATUN (BBIAEIATH UX XapPAKTEpPHBIE
NPU3HAKH, YCTAaHABIMBATh B3aWMOCBSI3b C JPYTUMU MOHSATHUSIMHU), MCIOIb30BaTh
MOHATHUS 711 OOBSICHEHUSI OTAENbHBIX (PAKTOB U SIBIICHUM, BHIOMpATh OCHOBAHUS U
KPUTEPUH ISl KJIacCU(PHUKAUMKM XMMUYECKUX BEUIECTB M XUMHUYECKHUX PEaKIIHil,
yCTaHaBIMBaTh MPUYMHHO-CIEJACTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Y4YEHUs,
CTPOUTH JIOTUUECKUE PACCYX ACHUS (MHIAYKTUBHBIC, N€IyKTUBHbBIE, IO AHAJIIOTHUH),
JienaTh BHIBO/bI U 3aKJIFOUEHUS;

yMEHUE TMPUMEHATh B TpolLEcce TNO3HAHUA TOHATHS (NIPEAMETHbIE H
MeTanpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIONb3YEMbIE B XUMUH,
npeo0pa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIENIbHbIE MPEICTABICHUS —
XUMHUYECKUM 3HaK (CHMBOJI JJIEMEHTa), XUMHUUYeckas ¢GopMmylia W ypaBHEHUE
XUMHUYECKON peakuu — MpHU PelIeHUHd Y4eOHO-TIO3HABATEIbHBIX 3a/1a4, C YYETOM
ATUX MOJIETBHBIX MPEJICTABICHUN BBISBISATh U XapaKT€PU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3YYaEMBIX OOBEKTOB — XUMUYECKUX BEUIECTB U XUMUUYECKUX PEAKIUH,
BBISIBIISITh ~ OOLIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBbIE CBS3M U
MPOTUBOPEUHS B U3YYaEMBIX ITpolieccax U SBJICHUSX.

Ba3oBble uccienoBaresiLcKHe AeiicTBUSA.

YMEHHUE HCIONb30BaTh MOCTABJICHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA
NO3HaHMs, a TaKKe B KayecTBE OCHOBBI s (OPMUPOBAHUSA THIOTE3bI I10
IIPOBEPKE NPABUIILHOCTHU BBICKA3bIBAEMBIX CY)KJICHH;

OpUOOpEeTEeHNE ONbITa IO IUIAHUPOBAHUIO, OPraHU3allud M IPOBEACHUIO
YUYEHHYECKHUX OKCIEPUMEHTOB, YMEHME HAOJIIOIaTh 3a XOAOM IIpolecca,
CaMOCTOSITENIBHO MPOTHO3UPOBATh €0 Pe3ynbTaT, (GopMyInpoBaTh 000OILIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO OINBITA, UCCIEIOBAaHUA, COCTABIATh OTYET
O IpozesIaHHON padore.

Pab6ora ¢ undgopmanueii:



YMEHHE BBIOMpATh, AHAIM3UPOBATH WU HWHTEPIPETHPOBATH HHOOPMAIUIO
pa3IMYHBIX BUJIOB M (POPM NPEACTABICHUS, OTYyYAEMYIO U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIOMYJIApHAsA JIMTEpaTypa XUMHUYECKOTO COJAEp)KAHMS, CIpPaBOYHBIE
nocobus, pecypcbl VHTEpHETa), KPUTUUYECKH OLEHUBATh MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MH(OPMAIIHIO;

YMEHUE NPUMEHATH Pa3juyHble METOJBI M 3alpPOChl MPU MOUCKE U OTOOpE
uHGOPMAIIM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIMMBIX JJISi BBIOJHEHUS
y4eOHBIX U NO3HABATENbHBIX 3a7a4 ONPEAEIEHHOIO THIIA, TPUOOPETEHUE OIbITA B
00JIacTH  WCIONIb30BaHUSl  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYIBTYpPOH aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BHIOMpATh ONTUMANIbHYIO (pOpMY mpeacTaBieHUs HHPOpMaLUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJ]aud  HECIOKHBIMA CXEMaMH, JHarpaMmMaMu,
npyrumu opMamu rpaduKd U UX KOMOUHAIMSIMU,

YMEHUE UCIOJIb30BaTh U aHAIM3MpPOBaThb B Ipolecce Y4yeOHOU W
MCCJIEI0BATENIbCKON JEATEIbHOCTH MH(GOPMALIMIO O BIHMSHUU IPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TpPAaHCIOpPTAa HA COCTOSHHUE OKPYXKAIOIIEH MPUPOJHOU
Cpellbl.

KoMMyHHKAaTHBHBIE YHHBepCcAJbHbIe Y4eOHbIe JeHCTBUS:

yMEHHUsI 3aJlaBaTh BONPOCHI (B XojA€ Auanora W (Wiu) JUCKYCCHM) TIO
CylIeCTBYy  OOCyXJaemMol  Tembl, (QOpPMYIMpPOBaTH CBOU  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIOJIHEHUS NPEIOKEHHON 3a/1a4H;

YMEHUS  TNPEACTABIATH  IOJYYEHHBIE  pEe3yJbTarbl  IMO3HABATEIBHOM
NEeATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJaTb IPE3EHTALMIO
pE3YABTATOB BBINOJHEHUS XUMHUYECKOrO SKCIIEpUMEHTa (1a00paTOpHOro OIIbITA,
71a00paTOpHOU pabOTHI MO UCCICAOBAHUIO CBOMCTB BEMIECTB, Y4EOHOTO MPOEKTA);

yMEHHUs Y4eOHOro COTPYyAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIBLHOM M MCCIIEJOBATENLCKOM  JESATENIbBHOCTH  MpPU  PEIICHUH
BO3HHMKAIOUMX MNpOoOJeM Ha OCHOBE y4€Ta OOILIMX WHTEPECOB U COINIACOBAHMS
no3uuui (00CyXaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE HITYPMbD», KOOPAUHALIMS
COBMECTHBIX JEHCTBUM, ONpPENCIICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBINIOJIHEHHOM pa0oThI U ApYyTHE).

PerynsiTuBHbIC YHUBEpPCaJbHbIC YUeOHbIC 1eiiCTBUSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENENsATh LENH JEATebHOCTH, IJIaHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIHMPOBATbH M NPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Hanbosnee 3(h(PpeKTUBHBIE CIOCOOBI pelIeHUsl y4eOHBIX U
MO3HABATENbHBIX 3a/1a4, CAMOCTOATEIbHO COCTAaBJISATh WM KOPPEKTHPOBAThH
MPEJIOKECHHBIN AJITOPUTM  JIEUCTBUM IPU BBIIOJIHEHUM 33JaHUN C Y4ETOM
MOJIyYeHHSI HOBBIX 3HAHUM 00 M3ydyaeMblXx OOBEKTAaX — BEIIECTBAX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE TMOJIYYEHHOTO pE3yabTara 3asiBICHHOW LENH, yMEHHE
MCIIOJIb30BATh U AaHAJM3UPOBATh KOHTEKCTHI, IPEAJIaracMble B YCIOBUM 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeAMETHBIX pPE3yJAbTATOB IO OCBOEHUIO 0053aTe€IbHOTO
COJIEP)KaHMSI, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOil pabouell mporpammoi,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIMMHUCA HAy4YHbIE 3HAHMS, YMEHUS U CIHOCOOBI
neucTBul, crneruduueckue Uil MPeAMETHOM o0nacTu  «XUMHS», BUJBI
NEATEIbHOCTH 1O  TOJYyYEHHUIO HOBOTO  3HaHUA, €ro HMHTEpIpeTaluH,
peoOpa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaLIUSIX.

K xoHIity oOyueHus B 8 kjiacce mpeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMHUPOBAHHOCTD Y OOYYAIOIINXCSl YMEHUM:

® PACKPBIBATh CMBICII OCHOBHBIX XUMUYECKHUX MOHATHI: aTOM, MOJIEKYJa, XUMUYECKHUM
AJIEMEHT, TMPOCTOE BEILIECTBO, CIOXHOE BELIECTBO, CMECh (OAHOPOAHAs U
HEOJHOPO/HAsI), BAJIEGHTHOCTb, OTHOCUTENIbHAsI aTOMHAas M MOJIEKYJSpHas Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJISIPHAs Macca, MaccoBass JOJS XUMHUYECKOTO
AJIEMEHTa B COCAMHEHHUU, MOJIAPHBIA OOBEM, OKCHJ, KHUCIIOTAa, OCHOBaHHE, COJIb,
AIIEKTPOOTPULIATENBHOCTb,  CTENEHb  OKHUCICHHUSA, XUMHYECKas  peakius,
KJIaCCU(UKALUS PEaKLUM: peakluy COEAMHEHHUs, PEaKLMK PA3JIoKEHUs, peaKklLuu



3aMEIICHHs, peakluuu OOMeHa, 9K30- U HHAOTEPMUYECKHE PEAKIHH, TEIUIOBOM
addeKT peakuuu, SIAPO aToMa, IIEKTPOHHBIN CJIOW aroma, aToMHas OpOWTalIb,
paanyc atoMa, XMMHUYECKasl CBS3b, MOJSPHAS M HENOJSpHAs KOBAJICHTHAS CBSA3b,
WOHHAasi CBA3b, WOH, KAaTWOH, aHWOH, pAacTBOpP, MaccoBas JOJs BEIIeCTBa
(IpolieHTHAs! KOHIIEHTpAlUsl) B paCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHI W MPUMEHSTH 3TH
MOHSATHUSI IPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUN;

® ICTIOJIb30BAaTh XUMUYECKYI0 CHMBOJHMKY JUISI COCTaBiICHHMS (OpPMYN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINN;

e OIIpeNIeIIsATh BAaJCHTHOCTh aTOMOB 3JI€MEHTOB B OMHApPHBIX COEIWHEHUSX, CTETEHb
OKHCIICHUSI 3JIEMEHTOB B OWHApHBIX COCIWHEHUSX, MPUHAIICKHOCTh BEIIECTB K
ONpeneNnEHHOMY KIIAcCy COEOMHEHH 1Mo (opMmynam, BHJ XUMHUYECKOW CBSI3U
(KOBaJICHTHAsl U MOHHAs) B HEOPIAaHUYECKUX COCTUHEHUSX;

e packpsiBaTh cMmbIca [lepuonnueckoro 3akoHa JI. Y. MenaeneeBa: 1€MOHCTPUPOBATH
NOHUMaHUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX
nosiokeHus B llepuoguueckold cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUE€HUs1, 3aKoHa ABOrajpo;

®OMKCHIBATh W XapaKTepu3oBaTh TabmuuHyro Gopmy Ilepuonnueckoit cucTeMsl
XUMHUUYECKUX AJIEMEHTOB: pa3linuaTh MOHATHUS «IJIaBHas noArpynna (A-rpymnma)» u
«moboynass noxarpymnmna (b-rpynma)», manbsie u OOJbIIME NEPHOABI, COOTHOCUTH
o0O3Ha4YeHMs, KOTOpble wuMeroTcss B Tabmuue «llepuonnueckas cucrema
xuMudeckux sneMeHTtoB JI. M. MenpaeneeBa» ¢ 4YMCIOBBIMH XApAKTEPUCTUKAMU
CTPOEHHSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsij sjapa, oOlee 4Yucio
AIIEKTPOHOB U PACIPEACIICHUE UX MO AIEKTPOHHBIM CIIOSIM);

e KJacCU(UIMPOBATh ~ XMMHUYECKHE  BJEMEHThl, HEOpPraHWYEeCKHE  BEIECTBa,
XUMHUYECKHE peaKuu (10 YUCIY U COCTABY YYACTBYIOIIUX B PEAKLUU BEIIECTB, MO
TEIJI0OBOMY 3P PeKTy);

® XapaKTEepPU30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHUE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIACCOB, TOATBEpXKJIas ONUCAHWE NPUMEPAMH  MOJEKYISIPHBIX YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHil;

® [IPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCHUMOCTU OT MX KaUY€CTBEHHOIO COCTAaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B PA3JIMUHBIX YCIOBUSIX;

®BHIUHCIISATH OTHOCHUTENIBHYIO MOJEKYISPHYIO M MOJSPHYIO MacChl BEILECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JeMEHTa Mo (opmyrne COEeIMHEHHs, MacCCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUYETHl MO YPABHEHHUIO XUMHUYECKOU
peakiuy;

® IPUMEHATh OCHOBHBIE OIEpAIlMU MBICIUTEIBHON AESITEIbHOCTH — aHallu3 U CHHTE3,
CpaBHEHHE, O00O00IIeHHEe, CHUCTeMaTH3alluio, KIacCU(UKAIUIO,  BBISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBS3EH — ISl U3YUEHHUS CBOMCTB BEIIECTB M XMMUUYECKUX
peaKkinii, eCTeCTBEHHO-HAy4YHbIE€ METOJIbl MO3HAHUS — HaOJIIOIEeHHE, W3MEpPEHHUeE,
MOJIETTUPOBAHKE, SKCIIEPUMEHT (peabHbII U MBICTIEHHBIH);

eCiieIOBaTh IMpaBUJiaM TOJb30BAHUS XUMHUYECKOM TMOCYIol U J1abOpaTOpHBIM
000OpyI0OBaHUEM, a TAKXke MpaBHJIaM OOpalIeHusi ¢ BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMUA 110 BBINOJHEHUIO JIAOOPATOPHBIX XUMHYECKUX OIBITOB TIO
MOIYYCHNI0 M COOMPAHMIO ra3000pasHBIX BELICCTB (BOAOPOAA M KHCIOPOZA),
MPUTOTOBJICHUIO PACTBOPOB C OMNpPEACIEHHOW MacCOBOM J0Jel pacTBOPEHHOTO
BEUIECTBA, IUJIAHUPOBATb M TPOBOJAUTH XHMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHMUIO PACTBOPOB LIEIOYEH M KUCIOT C IOMOIIBI0 MHIUKATOPOB (JJAKMYC,
dbenondTanens, METWIOPAHXK U IPyTrue).

K xoHity 00yuenus B 9 kjiacce npeaIMeTHbIE pe3ynbTaThl HA 0230BOM YPOBHE JIOJKHBI

oTpaxaTh COPMUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUM:

® PACKPBIBATh CMBIC]I OCHOBHBIX XMMHUYECKUX MOHATUNA: XUMUYECKUNA IJIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHUOH, aHHUOH, NIPOCTO€ BELIECTBO, CJIOXKHOE BEIIECTBO,
BaJICHTHOCTh, 3JEKTPOOTPHUIATENILHOCTh, CTEMEeHb OKHUCICHHS, XUMHUYECKas
peakius, XUMU4ecKasl CBsi3b, TEIIOBON 3((EKT peakiuu, MOJIb, MOJIIPHBII 00BEM,
pacTBOp, DBIEKTPOJUTHI, HEAIEKTPOJIUTHI, DIIEKTPOJIUTUYECKAs JIUCCOIMAIIMS,



peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XUMUYECKOEe paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIe peakLuy, OKHCJIUTENBHO-BOCCTAHOBUTEIbHbIE peakuu,
OKHUCJIUTENIb, BOCCTAaHOBHUTENb, OKHCIEHHE M BOCCTAHOBJIEHHUE, aJUIOTPOINS,
aMm(oTepHOCTh, XUMHUUYECKas CBs3b (KOBaJEHTHAs, WOHHAs, METaJuIM4ecKas),
KPUCTAJUIMYECKasl PEIIETKA, KOPPO3Usl METAJUIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOM
peakuuu, npeaensHo nonycrtuMas konnentpanus [1/IK Bemecrsa;

® WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHI W MPUMEHSTh 3TH
MOHSATHUSI IPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUN;

® ICTIOJIb30BAaTh XUMUYECKYI0 CHMBOJHMKY JUISI COCTaBiICHHS (OpPMYN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINN;

®ONpEACNATh BAJICHTHOCTb W CTENEHb OKHCIECHUS XUMHUYECKHX OJIIEMEHTOB B
COEJIMHEHUAX Pa3IMYHOTO COCTAaBa, MPUHAIUJICKHOCTh BEIIECTB K ONPENECIEHHOMY
KJIACCY COEIMHEHUH 10 opMyliaMm, BUJl XUMUYECKOUN CBSI3U (KOBaJICHTHAs, HIOHHAs,
METaJUIMYECKasi) B HEOPraHMYECKUX COCOUHEHUAX, 3apsi] HOHA MO0 XUMHUYECKOU
dbopmMyrie, xapakTep cpeabl B BOJHBIX PAacTBOpPaX HEOPTraHUYECKHX COEIMHEHUU,
THUI KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BELIECTBA;

e packpsiBaTh cMmbIca [lepuonnueckoro 3akona J{. 1. MenneneeBa u 1eMOHCTPUPOBATH
€ro IMOHMMAaHHME: OIHCHIBaTh W  XapaKTepU30BaTh  TaOIH4YHYI0  (opmy
[lepuoguyeckoil CUCTEMBbI XMMHUYECKUX AJIEMEHTOB: PA3JIMyYaTh MOHATUS «IJIABHAS
noarpynna (A-rpymnmna)» u «mnodounas noarpynna (b-rpymnma)», Mmaibie u 00abIINE
NEPUOAbl, COOTHOCUTH OOO3HAUEHUs, KOTOPbIE HMEIOTCS B MEPUOJUUYECKOU
Ta0JIMIle, C YHUCJIOBBIMU XapPAKTEPUCTUKAMH CTPOCHHMS AaTOMOB XHMHYECKUX
AJIEMEHTOB (COCTaB M 3apsj sapa, oOlIee YUCIIO 3JIEKTPOHOB U pacipeiesieHue ux
MO DJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOICTB 3JIEMEHTOB U MX COEAMHEHUH B IpelesiaX MaJIbIX MEPUOJOB U INIABHBIX
HNOJrPYIN C YYETOM CTPOCHHS UX aTOMOB;

e KJacCU(UIMPOBAThL  XUMHUYECKHE  DJIEMEHThl, HEOpPraHW4YeCKHe  BEIEeCTBa,
XUMHUYECKHE peaKuu (10 YUCIY U COCTABY YYACTBYIOIIUX B PEAKLUU BEIIECTB, MO
TeIIoBOMYy d3(P¢eKTy, N0 U3MEHEHUIO CTEeNeHEeH OKHUCICHUS XUMHUYECKUX
AJIIEMEHTOB);

® XapaKTEepU30BaTh (OMUCHIBATh) OOIIME M CHeUUPUUYECKUEe XUMHUUYECKHE CBOMCTBA
OPOCTBIX U CIOXKHBIX  BEIIECTB, IMOATBEpXAas ONUCAHUE MPUMEPAMHU
MOJICKYJISIPHBIX 1 HOHHBIX YPABHEHHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINA;

®COCTaBJIATh YPAaBHEHUS AJIEKTPOIUTHUYECKOM JUCCOIMALMU KHUCIOT, WIeJIoued H
COJIEH, MOJIHBIE U COKPAILEHHBIE YPaBHEHUS PEAKIIMI HOHHOTO OOMEHa, YpaBHEHUS
peakluii, TONTBEPKAAIOUIMX CYIIECTBOBAHHE T'€HETUYECKOW CBSA3M  MEXKIY
BELIECTBAMHU PA3JIMYHBIX KIIACCOB;

® PACKPBIBATh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUNA MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ATUX PEaKiItii;

® [IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTU OT MUX CTPOEHUS, BOBMOXHOCTH
MPOTEKAHUSI XUMUYECKHUX MPEBPAIICHUIN B Pa3IUUHbIX YCIOBUSX;

® BHIUUCIISATH OTHOCHUTENIBHYI0O MOJEKYISPHYIO M MOJSPHYIO Macchl BEILECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JeMEHTa Mo (QopMyse COEAMHEHHS, MaCCOBYIO
JIOJIF0 BEILECTBA B PACTBOpE, NMPOBOAUTH PACYETHI 10 YPABHEHUIO XUMHUYECKOM
peaKIuy;

ecoONIONaTh IMpaBUjia IMOJIb30BAHUS XUMHUYECKOM TOCYIOM U J1TabOpaTOpPHBIM
0o0OpyI0OBaHUEM, a TaKXKe MpaBuia OOpallleHUsi C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKIUSIMA 110  BBIMOJIHEHUIO J1a0OpPaTOpHBIX XHMMHUYECKUX OIBITOB IO
MOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa M YIJIEKUCIIOTO Ta3a);

® [IPOBOJIUTH PEAKLINH, OJTBEPKIAIOIINE KAYECTBEHHBIN COCTAB PA3JINYHbIX BELIECTB!
pacno3HaBaTh OMBITHBIM IMYTEM XJIOpHUJI-, OpOMUI-, HOAUA-, KapOoHat-, pocdar-,
CWJIMKAT-, Cyab(har-, TUAPOKCUA-UOHBI, KATUOHbl aMMOHHUS M HOHBI H3y4YEHHBIX
METAJJIOB, ITPUCYTCTBYIOLIME B BOJHBIX pAaCTBOPAX HEOPTAaHUYECKHUX BEILIECTB;

® IPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTEIIBHONW JESITENbHOCTH — AHAIN3 U CHHTE3,
CpaBHeHHUE, 0000IIeHHe, CUCTEeMAaTU3aI1I0, BBISBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EU — JIJII U3yUYEHHS CBOWCTB BEIIECTB U XMMUYECKUX PEAKIUM, €CTECTBEHHO-



Hay4YHbIE METOAbl TO3HAaHUSA — HaOMIOAEHHe, HU3MEpPEeHHe, MOJAEITUPOBAHUE,
DKCIIEPUMEHT (peanbHbII " MBICJIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koiu4ecTBo 4acoB
Ne JuekTpoHHbIE (LM pPOBbIEL)
HaunmenoBanue pa3aejaoB U TEM IIPOrpaMmMmabl KOHTpO.HbHLIe HpaKTuqec
n/n Bceero o0pa3oBarejibHbIE pecypchl
padoTbI KHe padoTbl
Pa3nen 1. [lepBoHauyajibHbIe XUMHYECKHE MOHATHS
Xumust — BaxkHas 00J1aCTh €CTECTBO3HAHUSA U
1.1 . 5 2 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
MIPAKTUYECKOM IESITEIIbHOCTH YEIOBEKa
1.2 BemecTBa n XUMHUYECKUE PEAKITUN 15 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. Baxxneiinue npeacraBuTe/ M HEOPraHM4YeCKUX BelleCTB
2.1 Boznyx. Kucnopon. Ilonsitue 06 okcumax 6 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
2.2 Bopopoa.Ilonsitue o kucinorax u cousix 8 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsl. [Tonsite 06 ocHOBaHUSX 5 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJIacChl HEOPTaHUYECKUX COEAMHEHNN 11 1 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnea 3. [lepuonnyecknii 3akon u [lepuoguueckas cucrema xumuueckux 1emMenToB /. . MennaeneeBa. Ctpoenne aroMoB. XMMHYeECKasA CBSA3b.
OKHCINTEIbHO-BOCCTAHOBUTEILHBIE PEAKIMU

[Tepuoanyeckuii 3akoH u I[leprnonnueckas

3.1 cucTteMa XuMu4eckux snmeMeHnToB . 1. 7 bubnmorexa ITOK https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
X .0 -
3.2 VIMITICCIRas CBASE. LKHCIITEILHO 8 1 bubmmoteka IIOK https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEIbHBIC PEAKIIUU
Hroro no pazneny 15 bubmmotexa IIOK https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 but6moreka L1OK https://m.edsoo.ru/7f41837¢
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9 KJIACC

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (LU (POBHIE)
HaunmMeHoBaHue pa3iesioB M TeM MPOTrpPaMMbl Kontpoanusie | IIpakruuec
n/n Bceero oOpa3oBare/ibHbIE pecypchl
padoTsI KHe padoThbl
Pazjes 1. BemecTBO M1 XUMHYECKHE peaKu
IT e OneHue i
1.1 OFTOPEHHUC 1 YIITYDICHHS SHAHMI OCHOBHAX 5 1 bubnmoreka [TOK https://m.edsoo.ru/7f41a636
pasnesnoB Kypca 8 Kiacca
O
1.2 CHOBHUHG SaKOHOMEPHOCTH XHMUHCECKIX 4 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
peakiuit
DNEKTPOIMTU