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HNOACHUTEJBbHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE OCHOBHOT'O 00IIETr0 00pa3oBaHusl COCTABJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC 00O, a Taxke Ha OCHOBE (henepanbHOM
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoaBaHus Y4eOHOTO MpeaMeTa
«Xumusi» B 00pazoBaTeNbHBIX Opranm3aiusiax Poccuiickoit Deaepannm.

[IporpaMmMa mo xuMuu Aa€T MpelICTaBICHHE O IENiX, OOIIe cTparerud oOydyeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYaIOIIUXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHABIMBAET
o0s3aTeNnbHOE MPEIMETHOE COoepKaHUe, MPeIyCMaTpUBAET paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO II0CJIE€0BATEIbHOCTD
W3YYEHHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKM y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAesieT BO3SMOKHOCTH TpeaAMeTa s
peanuzanuu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeNIbHON MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YpOBHE I1eleil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusI.

3HaHUE XUMUH CIIY’)KUT OCHOBOH 11 (GOPMUPOBAHMSI MHPOBO33PEHHS 00YJaIOIIETOCs, €T0
NPECTaBICHUN O MAaTePHATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILECTB B IPUPOJIE, O MYTAX
peuieHus TI00albHBIX MPOOJEM YCTOWYMBOILO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKON 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3yyenue xumuu:

CIOCOOCTBYET peajln3allii BO3MOXKHOCTEN JJIsi CaMOpPa3BUTHS U (POPMUPOBAHUS KYJIBTYPBhI
JUYHOCTH, €€ 001el U (PyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B ((OPMUPOBAHHME MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydarommuxcs,
HaBBIKOB ~ MX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
PO eCCUOHAIBHON e TETHHOCTH;

3HAKOMHUT CO CIEUU(UKON HAayuyHOTO MBINUICHHs, 3aKJIaJblBAa€T OCHOBBI LIE€JIOCTHOTO
B3IJISJA HA €IMHCTBO IPHUPOABI M 4YEJOBEKAa, SBISAETCS  OTBETCTBEHHBIM  ATAllOM
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yUaroIuxcs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSIM, K TPHPOJIE, K 4YeNOBeKY, BHOCHUT CBOH BKJAJ B OKOJOTHYECKOE 0Opa3zoBaHME
oOydJaronuxcs.

JlanHble HampaBieHHUs B OOyYE€HHUH XUMHH 0O0ecredrBaroTCsl crienu(UuKon coieprxaHus
yueOHOro TmpeaMeTa, KOTOPBIA SIBISETCS MeJarorMuyeckyd aJanTUPOBAaHHBIM OTpakKeHHEM
0a30BOM HAyKW XMMUU Ha ONPEICIEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsS OPHEHTHUPOBAH Ha OCBOCHHE
00y4aroIyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XMUMUHU, OCHOB HEOPIraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUN OPTaHUYECKON XUMUH.

CrpykTypa cojepkaHUsl MPOrpaMMBbl MO XMMHU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOIO
nonxona k e€ mzydeHuro. CopepxaHHe CKJIQJbIBACTCS U3 CUCTEMbI MOHATHH O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMbl TOHATHH O XUMHUYecKod peaknuu. O0e 3TH CHCTEMBI
CTPYKTYpHO OpPraHM30BaHbl MO MPUHILUIY MOCIEAOBATEILHOTO Pa3BUTHS 3HAHUNW HA OCHOBE
TEOPETUUYECKUX MPE/ICTABICHUI Pa3HOTO YPOBHS:



ATOMHO-MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMMHUH;

— YY€HHs O CTPOCHUHU aTOMa U XMMHUYECKOU CBS3H;

— MpeACTaBIeHUN 00 PMEKTPOIUTHUECKON IUCCOIMALIUY BEIIECTB B paCTBOpax.

Teopernueckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEOBATEILHO OT OJHOTO YpPOBHS K JApyromy,
BBINOJIHSASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IIPUMEHEHHUS U ITOJIy4YEHUs] U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMmbl 1O XUMHH CHOCOOCTBYET (OPMHPOBAHUIO NPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAy4YHOMY 3HaHUIO U METOJaM II03HaHus B HayKe. M3ydenue xumuun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Kiaace.

[Tpu u3yuyeHUn XUMUHU IPOUCXOTUT GOPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMICEHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
PUOOILIEHNHU K HAyYHbIM METO/IaM [TO3HAHUS IPU U3YYEHUH BEIECTB U XUMUYECKUX pEaKluil, B
dbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATEJIbHBIX YMEHHUW M UX TNPUMEHEHUH B Yy4yeOHO-
MO3HABATENILHON U y4eOHO-UCCIIE0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEITHEBHOM JKU3HH.

[Tpy u3ydeHHH XUMHMM HAa YpOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs Ba)KHOE 3HAYCHHE
NPUOOPENH TaKKe LIEH, Kak:

— (OpMUPOBAHNE HHTEIUIEKTYaJbHO PA3BUTOHN JIMYHOCTH, TOTOBOM K camM000pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM XKU3HU;

— HalpaBJIEHHOCTh OOy4YeHHMsI Ha CHCTEMaTHYecKoe NpuoOlIleHne oOydaomuxes K
CaMOCTOATENIBHOM ~ ITO3HABATEIILHOM  JEATENbHOCTH,  HAay4YHbIM  METOAAM  IIO3HAHUA,
(OpMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— o0ecrieueHue yCIOBHH, CIIOCOOCTBYIOIIMX HPHOOPETEHUIO OO0YyYaloIMMHUCA OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHWSA M CaMOINO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIETEHIIH ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJISl PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— hopmupoBanue oOmieH (HyHKIIMOHATFHON U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
qucIe YMEHMHA OOBSCHATH M OLICHHWBAThH SIBJICHUS OKPYKAIOIIETO0 MHUPA, UCHOJB3Ys 3HAHUS U
OMBIT, TIOJYYEHHBIE MNPH H3YYEHUH XUMHH, TNPUMEHATh MX MPH pelieHuH npobieM B
NOBCEAHEBHOM KU3HU U TPYI0BOM JIEATEILHOCTH,

— ¢opMupoBaHUE Y 00yJarOMUXCsd T'YMaHUCTUUYECKUX OTHOIIEHUH, MOHUMaHHs LIEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTHYECKH LeJIecooOpa3HOro MoBeAeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHBALMU K 00YyUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOIIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHs OOIEYETOBEUYECKHX IEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HaPAaBICHHOCTU AaJbHEUIIEro 00yUeHHs.



OO011ee YUCIIO YacoB, OTBEIEHHBIX JIJISI M3YUYCHHS XMMHHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanusi, coctaisieT 136 gacos: B 8 kinacce — 68 yacoB (2 yaca B Hesieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COAEPXAHUME OBYYEHUASA
8 KUIACC

[lepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XMMHM B KHM3HM 4YelIOBEKa. XUMHUs B CUCTEME HayK. Tema u
BemnlecTBa. dusnueckue CBOWCTBAa BeELIECTB. ArperarHoe coctosiHue BemiecTB. llonsatue o
METO/ax MO3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CrocoObl pa3/ienieHus: cMecei.

ATOMBI M MOJEKYJIbl. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XHMHYECKHUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BElleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass  (opmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIApHas
Macca. MaccoBasi J10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monbs. Monsipuas macca. B3auMocBs3b KOJIWYECTBAa, MAacChl H
qrclia CTPYKTYPHBIX €IMHUIL BerecTBa. Pacuérel mo hopMynaM XMMHUUECKUX COSTUHEHHM.

Ou3nyueckue M XUMUYECKHE SBJICHUS. XUMHUYECKas peakuuss u e€ NpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEILIECTB. XUMUUecKkue ypaBHeHUs. Kiaccudukanys XUMUYECKUX peakiuuil
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOH MOCyn0#, mpaBuiaMu paboThl B JabOpaTopuu U MpuUEMamu
oOpamieHus ¢ 1a0opaTOpHbIM 00OpYIOBAHUEM, M3YUYE€HHE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMUYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (TUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyINKe, KUIIEHHEe U KOHJEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHHe CBEYH,
IPOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) sIBIeHUH, HabI0AeHne
U ONHWCAaHWE TMPU3HAKOB IMPOTEKAHHWS XUMHUYECKHX peakuui (pas3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHMCIIOTHI C XJIOPHUJIOM Oapus, pasnoxkeHue ruapokcuna menu (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pacTBopoM coiu menu (II), m3ydenwe crocoOoB
paszeneHns cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, TNpOBEIECHHE OUYUCTKH IOBAapeHHOM COJM, HAOJIIOJAEHHE M ONHCaHHE
pe3ybTaTOB MPOBEAEHUS OINbITA, WUIIOCTPUPYIOLIET0 3aKOH COXPAaHEHHsI MaccChl, CO3JaHHe
MoJiesielt MOJIEKYI (IapOCTEP KHEBBIX ).

Baskneiiiue npeacTaBUTeIM HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmeck razos. CoctaB Bo3ayxa. Kuciaopon — 3J€MEHT M MPOCTOE BEHIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3nyecKkue U XMMUYECKHe CBOWCTBA (peakluy TOPEHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MoOJydeHUs KUCIOpoJa B Jlabopatopuu u
npoMbIIeHHOCTH. KpyroBopoT kucimopona B mpupoje. O30H — alioTporHas MOAM(PUKAIUS
KHCIIOpO/Ia.

TennoBoil 3¢ddexkr XuMudeckoil peakiuu, TEPMOXUMHMUYECKHE YpaBHEHHs, 5K30- H
OHAOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — onemeHT M mpoctoe BemiecTBo. HaxokaeHue BojxopoAa B IPUPOJE,
buznyeckrue 1 XuMHUYEeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOOb! osydeHus. KucioTel u comnu.

Moutsipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.



®dusznyeckue cBoWcTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HackineHHnble u
HEHACBIIICHHBIE PAcTBOpBI. PacTBOpMMOCTH BellecTB B BoJe. MaccoBas J0Js BELIECTBA B
pactBope. XUMHYeckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJIE U B KU3HU
yenoBeka. KpyroBopot Bojbsl B mpupoje. 3arpsisHEHHE MPUPOIHBIX BoA. OXpaHa M OYHMCTKA
MPUPOTHBIX BOJ.

Knaccudukanus nHeopranmdyeckux coenuHeHuil. Oxcunpl. Kinaccudukanusi OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpazyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanusi. Krnaccudukanus oOcHOBaHMM: INEIOYM UM HEPACTBOPUMBIE OCHOBAHHUS.
HomeHnknarypa ocHoBaHuii. Pu3nueckue M XHMMHYECKHME CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukamus kucinor. Homenkmnarypa kucnot. @uznyeckue ¥ XUMHYECKHE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. Iloyuenue kucior.

Comu. Homenknarypa coneil. @usnyeckue U XuMudeckue cporctBa coiieil. Ilomydyenue
COJICH.

['eneTnueckas CBA3b MEXKY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPE/CIICHUE COAEPKAHUS KUCIOpoAa B BO3AyXe, MOJIy4yeHUE, cOOMpaHue,
pacno3HaBaHUE M HM3yY€HUE CBOMCTB KHUCIOpOJa, HAOIIOJEHUE B3aUMOACHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U IpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHWe, paclio3HaBaHHE U
U3YyYeHHE CBOWCTB Boaopoaa (TopeHue), B3auMonencTBue Bojopoaa c¢ okcugom wmeau (II)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAJIOB), HAOIIOIeHHE 00pa3I0B BEUIECTB KOJIMYECTBOM
1 Momb, HccaenoBaHUE OCOOCHHOCTEH PACTBOPEHMs BELIECTB C PA3IUYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0JIed PacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljlaMu (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMaTEPHUAJIOB), MCCIIEAOBAHUE OOpPA3I[0B HEOPTaHWYECKUX BELIECTB Pa3IMUHBIX KJIACCOB,
HaOJII0/IEHUEe HW3MEHEHUsI OKPAaCKM WHIMKATOPOB B PAacTBOpPAax KHUCIOT U IIEIOYEH, U3ydeHHE
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCJIOT C METaJlJlaMu,
peaKuMuii HEUTpaIu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3akoH u Ilepuoaunyeckas cucrema xumuyeckux siementos JI. H.
MenpneseeBa. Ctpoenune aToMOB. XUMHYeCKasi CBSI3b. OKMCIUTETbHO-BOCCTAHOBHUTEIbHbBIC
peakuun

[TepBbie MOMBITKYN KIACCU(DUKAIIUN XUMUIECKUX JIeMEHTOB. [IoHATHE O TPyIax CXOMHBIX
AJIEMEHTOB (ILEJOYHbIE M IIEJIOYHO3EMENbHbIE METaUlbl, TaJOreHbl, WHEPTHBIE TIa3bl).
DeMEeHTBI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit  3akoH. Ilepuogmueckas cucreMa XMMHMYECKUX JJIEMEHTOB /I
. MenneneeBa. Koporkonepuoanas u jmuHHonepuoaHast (opmel Ilepuoandeckoil cucremsl
xumuueckux aneMmeHtoB . WM. MenneneeBa. Ilepuomel u rpynmbl. PU3HYECKHH CMBICT
MIOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOA U IPYIIIBLI DJIEMEHTA.

Crpoenne aromoB. CocrtaB aTomHbIX sAnep. HM3oromsl. Onektponbl. CTpoeHHe
AJICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3eMEHTOB [leproandyeckoit CUCTeMBI
H. W.MenneneeBa. XapakTepUCTHKA XHWMHYECKOIO OJJEMEHTA IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menneneena.



3aKOHOMEPHOCTU U3MEHEHHUs PAInyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINaM U MEPUOIAM.

3nauenue [leproanyeckoro 3akoHa u Ilepuognueckoil CUCTEMBbI XUMHUECKUX JIEMEHTOB
JUIsL pa3BUTHS HAyKu U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIbHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenensb okucieHus. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporeccsl okucneHus
1 BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHre OOpasloB BEHIECTB METAIJIOB M HEMETAJIOB, B3aUMOCWCTBUE THAPOKCHIA
IMHKAa C pacTBOpPaMH KUCIOT M IIEJI0Yed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIUX TPUMEPDI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIHMM (TOpeHre, PeaKiuy pa3ioKeHHs], COSTUHEHU).

Mescnpeomemmnwie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3€H MPU M3YYEHUU XUMHUHU B 8 Kilacce OCYIIECTBISAETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHIA,
SABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/IEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO011re ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAyYHBIH (DaKT, rTUMOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CUHTE3, KIacCHU(pUKaLUs, TEPHOANIHOCTh, HAOIIOJCHHUE, OKCIICPUMEHT, MOJICIUPOBAHNE,
U3MEpPEHHE, MOJICIIb, SIBIICHHE.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, HW30TOIIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, B3JEKTPUUYECKUN 3aps], BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, CoHIIE.

buonorus: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaAIbl, TOpPHbIE TOPOIBI, MOJIE3HBIE
MCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYECKas peaKkuus

Ilepuonnueckuii  3akoH. Ilepuogmueckass cuUcCTeMa XUMHYECKHMX dJIeMEHTOB  [I.
N. MengeneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOWCTB XUMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B lleproanyueckoi cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUIbl XMUMHUYECKOW CBsI3M. THUIBI KPUCTALIMYECKUX PEIMIETOK,
3aBHCUMOCTh CBOWMCTB BEIIECTBA OT THMA KPHUCTAIUTMYECKOW PEMIETKH W BUJA XUMHUYECKON
CBSI3H.

Knaccudukanmss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHWMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMUYECKUX COCIMHECHHM, TeHETHYeCKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XuMUYECKHX pEaKIUi M0 Pa3IHuYHBIM MpU3HAKaM (TI0 YUCITY U COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMIOBOMY 3(dexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKHE YPaBHEHHUSI.

[TonsiTie O CKOpOCTH XUMHUYECKON peakiuu. [loHsATHE 00 OOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsrne o



katannze. llonaTne o Xxumudeckom paBHOBecuH. DakTOpbl, BIHAIOLIME HA CKOPOCTh
XUMHUYECKON pPEeaKIMU U T0JI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKINHU, JJIEKTPOHHBIA OajlaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOJb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 37IEKTPOIUTUYECKON TUCCOLMALNU. DJIEKTPOJIUTHl U HEINEKTPOIUTHI. KaTHuoHsl,
aHMOHBl. MeXaHHU3M JHUCCOLMALMKM BELIECTB C pPa3jIMYHBIMM BHJAMHM XMMHYECKOH CBA3H.
Crenenb qucconnanuu. CuiabHbIE U ClIa0ble IEKTPOIUTHI.

Peakiun moHHoro oOMeHa. YcIoBUS NMPOTEKAaHUs PeakUUid MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKOW auccoruanuu. KadecTBEHHbIE peakUud Ha HWOHBI
[TonsaTHE O THIPONU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPHCTANIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpUAa HaTpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW pEeaKkIMM OT BO3ACUCTBHUS Pa3IUUHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpOLECcCa IUCCOLMALUN
KHUCJIOT, ILIEeNoYe U cojeil (BO3MOYKHO HCIIOJIb30BAHME BHUIEO MaTepUalIoB), IPOBEIECHUE
OMBITOB, WIIIOCTPUPYIOIIMX IPU3HAKU MPOTEKaHMs peakiuil MOHHOro oOMeHa (oOpa3zoBaHUE
ocajZika, BBIJCICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX IMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (FOpeHHEe, peakUuu pPas3iokKeHUs, COCAUHEHHUS),
pacrio3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX pEaKLUUil Ha HOHBI,
pellIeHne YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtauibl 1 MX COeJUHEHHSA

OOmast xapakTepucThka rajoreHoB. OCOOCHHOCTH CTpPOEHHMsI aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CTpoeHue M (PU3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOrE€HOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMEeTaJulaMu,
nienoyamu).  XusopoBogopod. ComsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
U X HaXO0XJEHUE B IPUPO/IE.

OObmass xapaktepuctuka 3i1eMeHToB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3NyYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOIHbIE MOAM(UKALMK KHCIOpPOJa U cepbl. XMMHUYECKHE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKHUE peakiu,
JeKale B OCHOBE IPOMBIIUIEHHOTO croco0a Mojdy4yeHus cepHoi Kuciothl. [Ipumenenue
cepHoil kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxnenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpenbl
COCMHEHUSIMH Cepbl (KHCIOTHBIE TOXAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTUKa 3JIeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpuUpoje, (QHU3MYecKkue u
XUMHUYECKHe CBOMCTBA. KpyroBopot azora B mpupoae. AMMHUaK, ero Gu3ndeckrue 1 XUMUUYECKHE
CBOWCTBA, MoslyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peaklys Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YEeHHE,



bu3nvecKkue W XHMMHYECKHE CBOMCTBa (OOIMEe KakK TMPEACTABUTENS Kiacca KHUCIOT |
cneuuduyeckue). Mcnoiapb3oBaHWEe HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
yno0opeHuii. XuMUYECKOe 3arpsi3HEHHE OKpPYKaroleh cpelibl COSIUHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, amaoTpomHble MOIUPHUKAIMH
docthopa, pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
dbusznyeckue M XHUMUYECKHE CBOWCTBa, moiyueHue. Vcmonb3zoBanue QochaToB B KadecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mas xapaktepuctuka diemMeHToB I[IVA-rpynmbel. OCOOEHHOCTH CTpOEHHS aTOMOB,
XapaKTepHBIE CTETIEHU OKUCIICHUA. YTJIepo/, alUIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoje, Gu3ndeckne u XUMHIECKUEe CBOMCTBa. Ancopbuus. KpyroBopot yriepona B mpupoe.
Oxcuapl yraepona, ux (U3N4ecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJyYCHUE U MPUMEHEHHE. DKOJOrHUeCKue MpoliieMbl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TMOTEIUICHUs KJIMMarta, MapHUKOBBIN 3¢ dekt. YrompHas kucimora u e
conmu, uX (PU3MYECKHMe M XMMUYECKHE CBOMCTBA, IMOJIyueHHE W MNpuMeHeHue. KauecTBeHHas
peakiuss Ha  KapOoHart-uoHbl. Mcmonp3oBanue  kapOOHAaToB B OBITY, MEIUIIMHE,
MPOMBINIJICHHOCTH U CEIBCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHUSX Yriaepojaa
(MeraH, »TaH, OSTWIEH, AalETWIEH, ATaHOJ, IJIMIEpPUH, YyKCcycHas Kkuciora). Ilpuponnsie
UCTOYHUKH YTJIIEBOJOPOAOB (yrojb, NMPUPOAHBIA ra3, HEPTH), MPOAYKTH HX TEepepabOTKh
(6eH3uH), UX poJIb B OBITY M MPOMBINUICHHOCTH. [[OHATHE O OMOJIOTMYECKN BaKHBIX BEIIECTBAX:
KUpax, Oeskax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJlOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX M HEOPTaHMYECKUX COCTUHEHHI.

Kpemuuii, ero ¢usnueckne M XHUMHUYECKHE CBOMCTBA, IOJIy4€HHE U IPHUMEHEHHE.
CoenuHenus kpeMmHusi B mnpupoje. OOmme mnpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTpOMTENIbHbIE MaTepHalbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [IpoGiemsl
0€30I1aCHOTO MCIIOJIb30BAaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHE 00pa3ll0B HEOPTaHWYECKUX BELIECTB, CBOMCTB COJITHOM KHMCIIOTBI, IPOBEIACHHE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakarolmue (pU3N4YecKue U XMMUYECKHE CBOMCTBA T'aJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIJIEHHE € O0pa3liaMH XJIOPUAOB (TaJIOT€HHJIOB),
O3HaKOMJIEHHE ¢ o0pa3uamu cepbl U €€ COeIUHEHHMAMH (BO3MOXHO MCIIOJIb30BaHHE
BUjEOMaTepuaoB), HaONIOleHHEe Tpolecca OOYrNMBaHUS — caxapa IOJX  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYeHHE XMMUYECKUX CBOWCTB pa30aBIIEHHON CEpHOI
KHCJIOTHI, TIPOBEJCHUE KaueCTBEHHOM peaklMHu Ha cynb(aT-uoH W HaONo/eHue MpHu3Haka eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MOYHO HCIIOJIb30BaHKUE BHIEOMATEpUANIOB), 00pa3iaMu a30THBIX U (PochHOpPHBIX ynoOpeHui,
NoJydeHue, coOupaHue, pacrno3HaBaHWE M HU3yYEHHE CBOWCTB aMMHUakKa, MpOBEJCHHE
Ka4eCTBEHHBIX pEaKIMd Ha HMOH aMMOHMA M (ocdar-uOH M H3ydYeHHE MPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON A30THOM KHCIOTHI C MeNbl0 (BO3MOXHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anaMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MmojaydeHue, COOupaHue, paclo3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3Y4YEHHE MPU3HAKOB MX TMPOTEKAHMsS, O3HAKOMJICHHE C MPOAYKIUEH



CHUJIMKATHOM IMPOMBIIIJIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/ad Mo Teme «BakHelmue
HEMETAJIBl U UX COCIUHEHHUS.

MeTa/ibl M UX COeIUHEHUS

OOmass xapakTepUCTUKA XHUMHUYECKHUX OJJIEMEHTOB — METAJUIOB Ha OCHOBAHMHM UX
nonoxkeHus B [lepuoanueckon cucreMe xumuueckux 3neMeHToB . 1. Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. ODJIEKTPOXUMHUYECKUN psl HanpsbDKeHUH MeTamioB. Pu3MUecKue U XUMUYECKHE
cBoiicTBa MetayyioB. OOime cnocoObl monydeHus MetaysioB. [loHATHE O KOPPO3UK METaJLIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBel (CTalb, Yyr'yH, AIOPaTOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenoynble MeTaUIbL: MMOJOKEHNE B [Ieproanyeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB /l.
N. MenaeneeBa, CTpOCHHE WX ATOMOB, HAXOXAEHUE B mpupoje. Ouznueckue M XMMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

IIlenoyHo3eMenbHBIE METAUIBI MAarHMi M KainblLMi: nosokeHue B Ilepuogmueckoit
cucreMe xuMuueckux siemeHToB JI. WM. MenaeneeBa, cTpoeHMe HMX aTOMOB, HaXOXICHUE B
npupoje. Pu3nueckue U XMMUYECKHE CBOMCTBA MAarHus W Kanblus. BaxkHeilmue coeanHeHUs
KaJbIUs (OKCH, TUAPOKCHU, COJIN). JKECTKOCT BOJIBI M CITOCOOBI €€ YCTPaHCHUS.

AmoMuHui: mnosnoxenue B llepuoanyeckoil cuctemMe XUMHYECKUX 3JIEMEHTOB [l
W. MenpeneeBa, CTpOE€HHE aTOMa, HaxOXKJIE€HHE B npupone. Pusznueckne M XUMHUYECKUE
CBOICTBa amrOMUHUSA. AMQPOTEpPHBIC CBOMCTBA OKCHIA M THAPOKCUIA ATFOMUHUSI.

Kenezo: mnonoxenne B Ilepmoanueckoil cuctemMe XUMHUYECKHUX 3iemMeHTOB [l
W. MengeneeBa, CTpO€HHE aTOMa, HaxoXKJIeHHE B mpupone. Duznueckne M XUMHUYECKUE
cBoiicTBa xene3a. Oxcuabl, Tuapokcuabl u conu xkenesa (1) u xenesa (II1), ux cocras, cBoiicTBa
Y TIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O03HAKOMJIGHHE C oO0pasllaMd METAJIOB W CIJIaBOB, HMX (PU3MUYECKUMH CBOWCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOYKHO MCIIOJNb30BaHHE BHIEOMATEPUAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCUJIA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO UCITOJIb30BAHUE
BUJICOMATEpPHUAIIOB), HCCIEIOBAHUE CBOWCTB JKECTKOW BOJIbI, MpoOIlecca TOPEHMs XKeje3a B
Kucimoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHUs, KaJbIlUs, allOMUHUS, LWHKA, xkene3a (II) u xenesza
(IIT), memau (II), HaGmroieHNEe U OMMCAHUE MPOLIECCOB OKPAIIMBAHUS TJIAMEHH MOHAMM HATpUS,
Kalusl U Kaiblus (BO3MOXHO HCIIOJIB30BAHKUE BUACOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOICTB T'HJIPOKCHUAA AIFOMUHHS U TUAPOKCUA [IMHKA, PEIICHNE YKCIEPUMEHTAIBHBIX 33734 10
Teme «BakHelme MeTallibl U UX COCTMHEHUS.

XuMus M OKpyKaouas cpeaa

BemectBa u maTepuainbl B MOBCEAHEBHOW KU3HU 4YENIOBEKA. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH cpebl (MpeaenbHas 10mycTuMasi KOHIICHTPAIUs
Beriects, ganee — [1/IK). Pons Xxumuu B penieHuu 3K0IOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAJIBI).

Mestcnpeomemnunie ceasu



Peanusanus MeXnpeIMeTHBIX CBA3EH NMPH M3YUYCHHH XUMHH B 9 Kilacce OCYIIECTBISETCS
4yepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M TOHSATHIA,
SIBIISTIOIIMXCSI CHCTEMHBIMHU JJIS1 OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO [TUKIIA.

OO011re ecTecTBEHHO-HAYYHbIC TOHATHUS: HAYYHBIN (DAaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CHHTE3, Kiaccu(uKauusi, NEePUOAUYHOCTb, HAONIOEHHE, HKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpEeHNE, MOJIEIIb, SIBJICHUE, TIAPHUKOBBII A PEKT, TEXHOJIOTHS, MaTepUaIbI.

@dusmka: Martepus, aTroM, D5JEKTPOH, NPOTOH, HEHTPOH, HWOH, HYKIHJ, HW3O0TOIIbI,
pPaIMOaKTHBHOCTb, MOJICKYJa, OJJIEKTPUYECKUH 3apsiji, MNPOBOAHUKH, IOJYINPOBOAHUKH,
JMAJIEKTPUKY, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHME BEIIECTBA, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAJUIMYECKAs PpEHIETKA, CIUIaBbl, (U3WYECKHE BEIMYMHBI,
€IMHUIIBI U3MEPEHUS], KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

Buonorusi: ¢orocunTes, apixanue, O6uocdepa, 3KOCHCTEMa, MUHEPAIbHBIE YI0O0peHUs,
MHUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

[eorpadus: armocdepa, ruzapocdepa, MHUHEpATbl, TOPHBIE IOPOJBI, MOJE3HBIC
UCKOIaeMblIe, TOTUTHBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA ITPOT'PAMMBI 110 XUMUWHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA
JUYHOCTHBIE PE3YJbTATbBI

JIMdHOCTHBIE PE3YJIbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMsI
JIOCTUTAIOTCS B XOJI¢ O0YYCHHUSI XMMHUHU B €IUHCTBE YU4COHOM M BOCITUTATEIBHOM JICATEIILHOCTH B
COOTBETCTBUH C  TPAJAUIMOHHBIMH  POCCHHCKMMH  COIIMOKYJIBTYPHBIMH M  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHATHIMH B OOINECTBE MPaBUJIAMH U HOPMaMH TOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHUS M COIIMAIM3AIMN 00yYarOIIUXCSI.

JIMYHOCTHBIE PE3YJIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IICHHOCTHBIX OPUEHTAIMH M PACHIMPEHHE OIbITAa JCATEIBHOCTH Ha e&
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

[ICHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJIC/INI0, TIOHUMAHMs 3HAYCHHUS XHUMHYCCKOW HAyKH B KM3HM COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OPMAIIUECH O MEPEAOBBIX JTOCTUXKCHUSX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MUpa ¥ 00IIIeCTBa;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NpPEJCTAaBACHUS O CONMAIbHBIX HOPMax M MPaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJIJICKTHBE, KOMMYHHKATHBHOW KOMIICTEHTHOCTH B OOIISCTBEHHO TIOJIE3HOHM, y4eOHO-
HCCIICIOBATEIbCKON, TBOPUYECKON U APYTrUX BHIAX JEATCILHOCTH, TOTOBHOCTH K pa3HO0Opa3HOi
COBMECTHOM JIEATEILHOCTH MPH BBIMOJHEHHH yYCOHBIX, MMO3HABATEIBHBIX 3a/1a4, BBITOJHCHUN
XUMHYECKHX SKCIIEPUMEHTOB, CO3/IaHUM y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHUMAHUIO
U B3aMMOIIOMOIIM B TPOIECCE 3TOM y4eOHOW MAEATENbHOCTH, TOTOBHOCTH OIEHHBATh CBOE
MOBEJICHUE W TOCTYIKH CBOMX TOBApHINCH C TMO3UIMU HPABCTBEHHBIX U TPABOBBIX HOPM C
y4€TOM OCO3HAHHUS TOCIIECTBHIA TTOCTYITKOB,;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHYECKHE  MPEJACTABJACHHS O  BCIIECTBE M  XHMHUYECKOW  PCaKIlHH,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTaBIIAIONIME OCHOBY JIJIS
MOHUMaHMs  CYIIHOCTH HAy4yHOHW KAapTHHBI MHpa, NpPEACTaBIeHHS 00  OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIBI, B3AaMMOCBS3SIX YEJIOBEKA C MPUPOTHOM CPEIO, O pOJIn
XUMHUHU B ITIO3HAHUU ITHUX 3aKOHOMepHOCTef/'I;

II03HABaTCJIbHBIC MOTHBBI, HaHpaBHeHHBIe Ha HonyquHe HOBBIX 3HaHI/II71 10 XHMMWHH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBJICHUMN, IO3HABATEIBHOM,
UH(POPMALIMOHHON M YUTATEIbCKON KYJIbTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIBHON paOOThI
C y4eOHBIMH TEKCTaMHM, CIIPABOYHOM JUTEPaTypOU, MOCTYIMHBIMH TEXHUYECCKHMMH CpPEICTBAMHU
UH(OPMALMOHHBIX TEXHOJIOTHI;

HUHTEpEC K OOYYCHHIO W IO3HAHHUIO, JIFOOO3HATEIIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
€caM000pa30BaHHUIO, TIPOCKTHOM M MCCIIEAOBATEIBCKON JEATCIBHOCTH, K OCO3HAHHOMY BBIOOPY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHUEC L CHHOCTHU XKHN3HH, OTBCTCTBCHHOI'O OTHOIICHUA K CBOeMy 3I[OpOBBIO,
YCTAaHOBKH Ha 3JIOPOBBIM 00pa3 >KW3HHU, OCO3HAHHWE ITOCICJACTBHUI W HENPHUSITHE BPEIHBIX
NpUBbIUEK (YIOTPEOJICHHUS] aJKOTrOJsl, HAPKOTHKOB, KYPEHHs), HEOOXOJUMOCTH COOJIOICHUS
npaBuil 0€30MaCHOCTH TpU OOpallleHHH ¢ XMMHYECKHMMH BEUICCTBAMHU B OBITY W peajbHOMN
JKA3HU,

5) Tpy/10BOT0 BOCIIUTAHUS

WHTEPEC K MPAKTUICCKOMY U3YYCHHIO MPOQPECCH U TPYAA PA3IMYHOTO POja, YBAKEHUE K
TPpyLy M pe3yiabTaTaM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE NPUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJO/DKCHHST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHEemHOW MPOpECCHOHATBHON JEATEIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKHU IeIec000pa3HOoe OTHOIICHHE K MPUPOAE KaK MCTOYHHUKY KU3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 M Oe30macHoro obpasza KHU3HH,
OTBETCTBCHHOC OTHOIICHUC K CO6CTBCHHOMy (1)I/I3I/I‘~IeCKOMy u HCI/IXI/I‘IGCKOMy 3I[OpOBI)IO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHUS TIPaBMJI O€30MacCHOTO MOBEEHUS TIpU PaboTe ¢ BEIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YTPOKAIOIINX 310POBbIO U )KU3HU JIOJEH;

CHOC06HOCTI/I HpI/IMeHSITB 3HAaHUA, HOHy‘IaCMBIe HpI/I I/ISYIICHI/II/I XUMHHU, OJIA peIHeHI/ISI
3a/1a4, CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOIHON CPEIOi, ISl TOBBIIIEHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM M MyTel MX pelieHus
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHUECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COIIMATBLHON MTPAKTHKE.

METAIIPE/IMETHBIE PE3YJIBTATHI

B cocraBe meTanmpenMETHBIX pPE3YJIBTaTOB BBIACISAIOT 3HAYMMBIE TSI (OPMHUPOBAHMS
MHPOBO33PEHUS OOIIEHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THUIOTE3a, (aKT, CUCTEMa,
MPOIIECC, IKCTIEPUMEHT U JPYTOe€.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeTOB (hOPMUPOBATH MPEACTABICHUE O
[EJOCTHOW HAy4YyHOW KapTHMHE MUpa, U YHUBEpCAIbHbIE ydeOHbIC NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOH JESITEIHBHOCTH.



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS
ba3oBble Jloruyeckue AeicTBUSA:

YMEHMSI HCIOJIb30BAaTh MPUEMBI JIOTMUECKOIO MBIIUIEHUS IPU OCBOCHHUM 3HAHUIL:
pacKpbIBaTh CMBICII XUMHUYECKUX TMOHSTHM  (BBIACNIATH MX XapaKTepHbIE MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMH MOHSTHSMH), UCIIOIH30BATh TOHSATHUS I OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU I KJIacCHU(PHUKAIUU
XMMUYECKHUX BEUIECTB U XUMUYECKUX PEAKLUM, YCTAaHABIMBATH IPUUMHHO-CIIECTBEHHbIE CBS3H
MeX1y 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, 1€TyKTUBHBIC,
10 aHAJIOTHH), JeNIaTh BBIBOJbI U 3aKIIOUCHUS;

yMEHHUE MPUMEHATHh B IPOLIECCE MO3HAHUS MOHATUSA (IIPEAMETHBIE U METANpeIMETHHIC),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, NPeoOpa3OBHIBATH HIMPOKO
MpUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEJICTABICHUS] — XUMHUUYECKHUIM 3HAK (CMMBOJI DJIEMEHTA),
XUMH4YecKass (GOopMylna M YypaBHEHHE XHMHYECKOM peakiud — NpU pPEIIeHHH Y4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4ETOM O3TUX MOJEIbHBIX MPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYUS B U3yUAEMBbIX MPOIECCaX U SABJICHUSIX.
ba3oBrble uccienoBare/bCKue AeHCTBHA:

YMEHHME HCIOJIb30BaTh IIOCTABJIEHHBIE BOINPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
TaKK€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KJICHHI;

MPUOOpPETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3AIMU M TMPOBEICHHUIO YUYEHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOI0JaTh 3a X0JI0M MPOLIECcCa, CAMOCTOATENbHO IPOTHO3UPOBATh €T0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIIEHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEeHUE BBIOUpATh, aHATIM3UPOBATh U MHTEPIIPETUPOBATH MH(POPMAIIHIO PA3TUYHBIX BHJIOB
1 (GOpM IPECTABICHHUS, [TOJIyYaEMYIO U3 Pa3HbIX HICTOYHUKOB (Hay4YHO-TOMYJIspHAsl IUTEpaTypa
XUMHYECKOTO COJIEp’KaHMs, CIpaBOYHbIe TMOocoOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE IPUMEHATh Pa3IMYHbIE METO/bI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHPOpMAIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJHEHUS YU€OHBIX M MIO3HABATEIbHBIX 3a7a4
onpeAeNnéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOIACTH HUCIHOIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX T€XHOJOTHUM, OBJIa/ICHHE KYJIbTYpOH aKTUBHOT'O HCIOIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATh peEIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku ¥ X KOMOUHAILUSAMU;

yYMEHHME HCIOJb30BaTh M aHAJIMW3MPOBATh B Ipollecce y4eOHOW M HCCIIeI0BaTEIbCKON
JEeSTEIIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUICHHOCTH, CETLCKOTO X0351CTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPY KaroLEeH IPUPOJHON CPEbI.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUS:

YMEHMsI 3aJlaBaTh BOINpPOCHI (B XOjA€ aAuainora M (WiIu) IUCKYCCHU) IO CYILECTBY
oOcyxnaeMoil TeMbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS OTHOCUTEIBHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;



YMEHUS IPECTABIIATH IMOJyYeHHBIC PE3YJIbTaThl TO3HABATEIIBHOM EATEILHOCTH B YCTHBIX
U TMHUCbMEHHBIX TEKCTaX; [eJIaTh MPE3CHTAIMI0 PE3yJbTaTOB BBIMOJHCHHUS XHMHUYCCKOTO
JKCIIEPUMEHTa (JIa0OpaTOPHOTO OIbBITA, JTAOOPATOPHON pPabOTHI MO WCCIEAOBAHUIO CBOHCTB
BEIL[ECTB, YU€OHOTO MTPOEKTA);

yYMEHHUSI Y4eOHOr0 COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIBHOU U
UCCIICIOBATEIIBCKON JICATEIIBHOCTH TPH PEIICHHH BO3HHUKAKOIIUX MPOOJeM Ha OCHOBE ydéTa
OOIIMX WHTEPECOB M COTJACOBaHHs NO3HMIUN (0O0CYXIEHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONIPEICIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJITHCHHOW PabOThI U IpyTrue).

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe 1eiiCTBHUS:

YMEHHE CaMOCTOSITENILHO OMPEACIATh LETH JeSITeIbHOCTH, NIAaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh W TPU HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO JICATEIHHOCTh, BBIOMPATH
HaubOosnee HS(QeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITEJILHO COCTABJIATh WJIM KOPPEKTHPOBATh IMPEIIOKCHHBIH aIrOpuTM JCUCTBHU IIpU
BBIIIOJIHCHUH 33JIaHUi ¢ y4€TOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBAX W PEAKIUAX, OIICHUBATh COOTBETCTBHUE TOJYYCHHOTO pe3yJibTaTa 3asBJICHHOM LIEIH,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITPE/IjIaraéMbIe B YCIIOBHH 3aJIaHUH.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMEeTHBIX pe3yabTATOB II0 OCBOEHHIO 005A3aTEIBHOIO COJAEpIKaHMs,
YCTQHOBJICHHOTO JaHHOM (exnepanpbHOW pabouell MporpamMMmoi, BBIJIEJAIOT: OCBOCHHBIE
o0yyarolMMHUCsT Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOOBI JieficTBUH, cnenuduyeckue At
OpeMETHON 00sacT «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUSA, €ro
UHTEpIpeTaln, IPeoOpa30BaHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K koHiy oOydeHus B 8 kjacce nmpeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0YHYaIOIIUXCSl YMEHUI:

e PpAacKpbIBaTb CMBICI OCHOBHBIX XHMHYECKHX IMOHSITHI: aToM, MOJEKYyJa, XUMUYECKUI
DJIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEILECTBO, CMECh (OAHOPOAHAS U HEOJHOPOIHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYyJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas J0Jsl XUMHYECKOTo 3JI€MEHTa B COEJUHEHUH, MOJSIPHBIH 00BEM,
OKCHJI, KACJI0Ta, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
peakuus, KiacCU(pUKaIMs peaklUui: peakiMM COEAMHEHUs, PEaKLUUU pa3lokKeHUs, peakiuu
3aMeIIeHus], peakllui 0OMeHa, 3K30- M SHI0TEPMUYECKHE PeaKIiH, TeIIOBOM 3P eKT peakuuu,
A7IpO aTOMa, PJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYecKas CBS3b,
NoJIIpHasl U HEMOJspHas KOBaJE€HTHas CBs3b, MOHHASI CBA3b, MOH, KaTHOH, aHWOH, PacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTPAIHs) B pacTBOPE;

e JUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX IMOHITHM M TPUMEHSATH OSTH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX NPEBPAILIECHUN;

e HCIIOJB30BaThb XUMHUECKYIO CHMBOJIMKY JUIsI COCTaBICHHs (OpPMYJIT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

e ONpEIENATh BAJCHTHOCTH aTOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHUSAX, CTEIEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAITIC)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJlaccy COeAMHEHUH 1o (opMynam, BUJ XUMHUYECKOW CBs3M (KOBaJEHTHass M HOHHAas) B
HEOPraHUYECKUX COCAVHCHUSAX;



e packpsiBaTh cmbici llepuogmyeckoro 3akona JI. WM. MenneneeBa: QeMOHCTPpUPOBATH
MOHUMaHUE MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT MX MOJIOKEHUS B
[Tepuoaunueckoii cucTeMe, 3aKOHOB COXPAHEHUSI MAcCChl BELIECTB, IOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

e ONHWCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ileprogudeckold CHCTEMBI
XUMHUYECKHX SJI€MEHTOB: pazlinyarh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpymnmna)», Manble U OoJblIMEe NEPUOJBI, COOTHOCUTh O0OO3HAYEHUS, KOTOpHIE
umerorcs B tabnuue «llepuoanueckas cucrema xumuueckux snemeHtos [[. M. Menneneesa» ¢
YHUCIIOBBIMHU XapaKTEPUCTHKAMU CTPOCHUS AaTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsn
spa, 001IIee YMCIIO AIIEKTPOHOB U PACHPECNICHHE UX MO JIEKTPOHHBIM CIIOSM);

e KJIaCCH(PHUIIMPOBATH XUMUYECKUE DIIEMEHTBI, HEOPTaHMYECKHUE BEIIECTBA, XUMUUYCCKUE
peakiuu (1o YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, 110 TEIUIOBOMY 3P DEKTY);

e XapakTepHu30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOMCTBA BEIIECTB PA3ITHUUYHBIX
KJIACCOB, TMOATBEPXKAasi OMHCAHWE MPUMEPAMU MOJEKYJISPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

e TIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAICHUI B Pa3JIMYHBIX YCIOBHSIX;

e BBIYHCIIATH OTHOCUTEIHHYIO MOJICKYJISIPHYIO M MOJISIDHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOI'0 JIEMEHTA 10 (popMyIie COEAMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOU PEaKIIH;

e TIPUMEHSATH OCHOBHBIC OIEPAIlMH MBICIUTEIBLHOM ICATEIHLHOCTH — aHajlu3 W CHUHTE3,
CpaBHEHHME, OO0OOIIeHHe, CHUCTeMaTH3alUlo, KiIacCU(UKAINIO, BbBISBICHHE MPUYUHHO--
CJIEICTBEHHBIX CBS3EH — JIJIsl U3yUEHHUsI CBOMCTB BEUIECTB M XMMHUECKUX PEAKIIHii, €CTeCTBEHHO-
Hay4yHble METOJbl TMO3HAHWUS — HAONIOJIEHUE, U3MEpPEHHE, MOJCIUPOBAHHE, JKCIEPUMEHT
(peasbHBIN M MBICIIEHHBIH );

e CIIEIOBaTh TMpaBUjaM TIOJNB30BAHUS XUMHUYECKOW TMOCYIOoW U  J1abOpaTopHBIM
o0opysoBaHuEM, a TakkKe TMpaBuiIaM oOOpalleHuss C BEIIeCTBAaMU B COOTBETCTBUU C
WHCTPYKIIUSAMH TI0 BBIIIOJIHEHUIO J1a0OPAaTOPHBIX XUMHYECKHX OIBITOB I10 TIONYYCHHUIO U
cobupaHnio ra3000pa3HBIX BEIIECTB (BOJOPOJA W KHUCIOPOA), TPUTOTOBJICHUIO PAacCTBOPOB C
onpeAes€HHOM MacCOBOM JOJIEM pacTBOPEHHOrO BENIECTBA, IUIAHUPOBATh M IMPOBOJUTH
XUMHYECKHE KCIEPUMEHTHI MO PACHO3HABAHHIO PACTBOPOB IIETOYEH M KHUCIOT C MOMOIIBIO
UHAUKATOPOB (Jakmyc, ¢heHondraiernH, METUIOPAHK U IPYTHE).

K koHily oOyuenus B 9 kJiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JOKHBI OTPaKaTh
c(hOpPMUPOBAHHOCTH Y O0YUAIOLTUXCSI YMEHHI:

e PpACKpBIBaTh CMBICI OCHOBHBIX XUMHYCCKHX TOHSTHN: XUMHYCCKHHA JJIEMEHT, aToM,
MOJIEKYJIa, HMOH, KAaTHOH, AaHWOH, IPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BaJEHTHOCTD,
AIEKTPOOTPHUIIATEIIPHOCTh, CTEMEeHb OKHCICHUS, XUMHYECKas PpEeaKIusi, XHUMHYECKas CBS3b,
TETIOBOM (P (HEKT peakIuu, MOoJib, MOJSIPHBIM 00BEM, pacTBOP, DIEKTPOITUTHI, HEIJIECKTPOJIUTHI,
DIIEKTPOJIUTUYECKAs] JMCCOIUAINS, DPEAaKIMH HWOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOe
paBHOBecHe, oOpaTHMMble UM HEOOpaTUMbIE pPEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
pEaKkIuu, OKUCIHUTEIh, BOCCTAHOBUTENb, OKHCICHHWE ¥ BOCCTAHOBJICHHE, AallJIOTPOIIHUS,
aM(pOTEepHOCTh, XUMUYECKasi CBS3b (KOBAJIICHTHAs, MOHHAS, METAJUTMUECKas ), KpUCTALTNYeCcKas
peméTka, KOPpO3HWs METAUIOB, CIUIaBbI, CKOPOCTh XWMHUYECKOW pEaKIMH, MpeaeabHO
nonyctumas konueHTpaus [1JIK Bemectna;

e JILIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX MOHSITHH M TPUMEHSATH OSTHU
MOHSITHS IIPU OMTUCAHUH BEILIECTB M UX MPEBPAIICHUI;



e MHCIIOJB30BaTh XUMHMUYECKYIO CHMBOJIUKY JJsI COCTaBJIeHHS (OpPMYJd BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUM;

e OIpPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XMMUYECKUX AJIEMEHTOB B COEIMHEHUSAX
pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KiacCy COECIUHEHHH 110
dopmynamM, BUJ XMMUYECKON CBSA3M (KOBaJCHTHAsI, HOHHASI, METAIIMYECKAsi) B HEOPTraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (opmyie, xapakrep cpelbl B BOJHBIX PacTBOPAx
HEOPraHMYECKUX COEUHEHUH, TUIl KPUCTAJUINYECKOHN PeIETKH KOHKPETHOTO BELECTBA;

e packpbiBaTh cMblci [lepuoauueckoro 3akona J{. YI. MeHneneeBa u 1eMOHCTPUPOBATh €T0
[IOHMMaHME: OIMCBIBaTh U XapaKTepu30BaTh TabuuuHyro (opmy Ilepuoanyeckoit cucTembl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» u «oOoyHast
noarpynna (b-rpymnma)y, maneie u OoibIIMe NEPUOIBI, COOTHOCHTH 0003HAUYEHUS, KOTOpHIE
UMEIOTCS B TEPHOAMYECKONW TaONUIlE, C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] sijipa, 00lee YUCIIO 3JEKTPOHOB U paclpeiesieHue Ux
IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUMHEHUH B MpeJesiaX MajblX MEePHOJOB U INIABHBIX MOATPYIN C Y4ETOM CTPOEHHS MX
aTOMOB;

e KJIACCU(PHUIMPOBATH XUMHUYECKUE SJIEMEHThl, HEOPraHMYECKUE BEILECTBA, XMMUYECKHE
peakiuu (0 YUCITy M COCTAaBY YYaCTBYIOUIMX B PEAKIIMH BEILECTB, MO TeryioBoMy 3ddekry, mo
M3MEHEHUIO CTENICHEN OKHCIEHMSI XUMUYECKUX JIEMEHTOB);

e XapakTepHu3oBaTh (OMUCHIBaTh) oOOmME H crnenuduIeckne XWMHUYECKHE CBOMCTBA
IIPOCTBIX M CJIOXHBIX BEILECTB, MOATBEPKAAsl ONUCAHUE TPUMEPAMU MOJIEKYJIAPHBIX U HOHHBIX
YPaBHEHHMH COOTBETCTBYIOIMX XMMUYECKUX PEaKIuil;

e COCTaBJIATh YPaBHEHUS IEKTPOJUTUYECKOW IUCCOLMALMU KHUCIOT, LIEJIOYEH U COJIEH,
IOJHBIE M COKpalIEHHblE YpaBHEHUS peakluuil HOHHOrOo OOMeHa, ypaBHEHMs peakIHid,
MOATBEP)KJAIOIIUX CYIIECTBOBAHUE T'€HETHMYECKOM CBA3M MEXIY BEUIECTBAMM PA3JIMYHBIX
KJIaCCOB;

e PpAacKpbIBaTb CYUIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKkIuii;

e IIPOrHO3MPOBATH CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHHUS, BO3MOXHOCTH
MPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3INYHbIX YCIOBUSX;

e BBIYHUCIATH OTHOCUTEIbHYIO MOJEKYISPHYIO M MOJIIPHYIO Macchl BEIIECTB, MACCOBYIO
JIOJTF0 XUMHUYECKOT0 JIEMEHTa 1Mo (popMylie COeAMHEHHS], MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOpE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

e coOMIOAATH MpaBWJIa IOJB30BAaHMA XHMHUYECKOW TOCYJOoH M J1aOOpaTOpHBIM
00opy/i0BaHUEM, a TaKXKe MpaBuia 00palleHUs C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKLHUSIMU
[0 BBIOJHEHUIO Ja0OpaTOPHBIX XHMMHMYECKHX OMNBITOB IO TMOJYYEHHIO U COOMpaHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

e TIPOBOJUTH PEAKIUHU, MOATBEP)KIAIONINE KAaueCTBEHHBIM COCTaB pa3jIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpHUI-, OpOoMHUI-, HOAMI-, KapOoHat-, docdar-, cuimkar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS ¥  MOHBI M3YYEHHBIX  METaJJIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

e IPUMEHATH OCHOBHBIE OIEPALlUU MBICIUTEIBHON JEATEIBHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BhISIBICHUE TPUUYUHHO-CIIEICTBEHHBIX CBSA3eH — 1Jis
U3y4EHHsI CBOMCTB BEIECTB U XMMUYECKHUX PEAKIMH, €CTECTBEHHO-HAYYHbIE METO/bI T0O3HAHUS
— HaOMIOZICHUE, U3MEPEHUE, MOJICTTUPOBAHHUE, SKCIIEPUMEHT (peaTbHbIN 1 MBICJICHHBIH ).



