MPHUCTEPCTBO MPOCBELLEHUS POCCUICKOM OFJIEPALIVK

MBOY «Boramesckas COLLI nv. A.U. degoposar Tovekoro parioHa

OOcyx/1eH0 U MPUHATO Ha YBepkaai: vy
3aceJ1aHUH NEJIarOTHYeCKOr0 COBETA JlnpexTop mkosi y yer9.B.denoposa

[Tpotokon Ne 13 [Tpuxas Ne 27-08-01 ot «30» asrycra 2024
ot «27» aBrycta 2024 roza. :

PabGouas mporpamma

y4eOHOTO0 nMpeaMera « XuMusi. ba3oBbIi ypOBEHbY
11 oOydaroruxcs 8-9 xkimaccon

KOJIMYCCTBO 4aCOB B HCACIIHO: 2 Jaca

borameso 2024



1. Pabouass mporpamma 1o y4eOHOMY Mpeamery «Xumus» (0a30BBbIM ypOBEHB)
(mpenmetHass o0Osacth «EcTecTBEeHHO-HAy4YHBIE NPEAMETHD») (fanee COOTBETCTBEHHO —
nporpamMma rno XMMUM, XMMHS ) BKITIOYAET NOSICHUTEIbHYIO 3aIUCKY, COAepKaHne 00yUeHuUs,
IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS MPOTPAMMBbI IO XUMUH.

2. IlosicHATENbHAS 3aNUCKAa.

2.1. [lporpamma no XMMUU Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs COCTABIICHA
Ha OCHOBE TpeOOBaHUH K pe3ysIbTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTeIbHOM MPOTPaMMBbI
OCHOBHOTO ob01rero obpazoBanus, npeactaBieHHbIx B ®I'OC OO0, a Takke Ha OCHOBE
paboueil mporpaMMbl BOCHHUTAaHUSI U C Y4E€TOM KOHLENIUHU NPENoJiaBaHus Y4eOHOT O
npenMera « XuMus» B 00pa3zoBarenbHbIX opranusanusx Poccuiickoit denepanun.

2.2. IIporpamma mo XxumMuu pazpaboTaHa ¢ HENbI0 OKa3aHUsI METOIUYECKON MOMOIIHN
YUUTENO B CO3JaHUH paboyveil mporpaMmMbl IO Y4eOHOMY MIPEIMETY.

[IporpaMma o XumMuu Aa€T MpeACTaBIEHUE O LEAX, oOImel cTpareruu oOy4eHus,
BOCIIUTAHUSI U Pa3BUTHS OOYYAIOLIMXCS CPEACTBaMU y4e€OHOro MpeaMeTa, YCTaHABIUBACT
00s13aTeNbHOE MPEIMETHOE COJIEpIKaHKe, MIPelycMaTpUBaeT pacipeielieHle ero mno Kiaccam
U CTPYKTYpHpPOBaHHME IO pa3jeilaM M TeMaM MpOTpaMMbl MO XHWMHUHU, OTPEIENAET
KOJIMUECTBEHHbIE M KAueCTBEHHbBIE XapAKTEPUCTUKU COJIEPKAHUSI, PEKOMEHIYEMYIO
MOCJICIOBATEILHOCTh U3YYEHHSI XUMUHU C YU4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTHKH y4eOHOTO IPOoIIecca, BO3PACTHBIX 0COOCHHOCTEH 00yJarOIIUXCsI, OTPECTISICT
BO3MOHOCTH MpEAMETa JJIs peau3aluu TpeOOBaHM K pe3ysbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTebHOW NPOTPpaMMbl Ha YPOBHE OCHOBHOI'O 0O0mIEr0 OOpa3oBaHUs, a TaKkKe
TpeOOBaHUI K pe3ynbTaTaM OOy4YeHHMS XMMHHU Ha YpOBHE IeNied M3y4deHHs MpenmMera H
OCHOBHBIX BHUJIOB Y4€OHO-ITO3HABATEIbHON AEATENLHOCTH OOYYArOIIErocs 1Mo OCBOCHHUIO
y4e0HOTO COJEpIKaHUSI.

2.3. 3HaHWE XUMUU CIY)KUT OCHOBOW it  (OPMHUPOBAHHS MHUPOBO33PEHHUS
0o0y4aromerocs, €ro MpeACTaBICHUA O MarepuaJbHOM E€IMHCTBE MHpPA, BAXHYIO POJIb
UrparoT (QopMHUpyeMble XUMHUEH TPENCTABICHUS O B3aHMMOTMPEBPAICHUSIX SHEPTHH U 00
ABOJIIOIMM BEUIECTB B MPHUPOJIC, O MYyTAX pPEIICHHUs rI00albHBIX MPOOJIEM YCTOWYHUBOTO
pPa3BUTHSL YEJIOBEUECTBA — CBIPHEBOM, HHEPrEeTUUECKOM, MHILEBONM M HSKOJOTUYECKOU
6e3omacHOCTH, POOIIEM 3PaBOOXPAHEHHUS.

2.4. 3y4ueHue XUMHH:

CIIOCOOCTBYET peaM3alliid BO3MOXHOCTEH I CaMOpa3BUTUSL U (OPMHUPOBAHUS
KYJIbTYpbI JMYHOCTH, €€ 001Lel 1 PYyHKIIMOHAIBHOU rPaMOTHOCTH;

BHOCUT BKJIaJA B (OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB ux CaMOCTOSITETIbHOW  y4eOHOU NesITENILHOCTH,
AKCMEPUMEHTAIILHBIX U MCCJIEI0BATEIbCKUX YMEHHUM, HEOOXOAUMBIX KaK B MOBCEIHEBHOU
AKU3HU, TaK U B MPO(PECCUOHATLHON AEATEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAyYHOTO MBILUICHHS, 3aKJIaJIbIBAET OCHOBBI LIEIOCTHOTO
B3IUI/Ia HA EIMHCTBO TPHUPOJBI U YEIOBEKa, SBIACTCS OTBETCTBEHHBIM JTAallOM B
(bopMUPOBAHUH €CTECTBEHHO-HAYYHON I'PaMOTHOCTH O Oy4arouXxcs;

crnocoOcTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K MPUPOJE, K YEIOBEKY, BHOCHT CBOM BKJAJ B HKOJIOTHUECKOE 00pa3zoBaHUE
00yJaromUXCs.

JlanHble HampaBieHUs B OOy4YeHHMM XUMUU oOOecleuuBaroTCsl CcrneuuduKoi
coepKaHus y4eOHOro MpeaMeTra, KOTOPBIN SBISETCS MeAarorMuecK aJanTHPOBAHHBIM
oTpakeHneM 0a30BOI HayKH XUMHHU Ha OTIPEAEIEHHOM JTane e€ pa3BUTHS.



2.5. Kypc xumMuM Ha ypoBHE OCHOBHOTO 0O01Iero oOpa3oBaHWsS OPUEHTUPOBAH Ha
OCBOCHHE OOYYaOIIMMUCS CHCTEMbl INE€PBOHAYAIbHBIX TIOHATUA XUMHUH, OCHOB
HEOPTraHWYECKOW XUMHUU M HEKOTOPBIX OTACIbHBIX 3HAYUMBIX MOHATHA OPraHUYECKON
XUMUH.

2.6. CTpyKTypa cojep>KaHusi MporpamMmbl MO XuMUU c(HOPMUPOBaHA Ha OCHOBE
CHUCTEMHOTO MOJX0J]1a K €€ n3ydeHuto. CoepKaHue CKIIaIbIBACTCSI U3 CUCTEMBI IOHATUH O
XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUI O XUMHUYecKo# peakiuu. O6e 3tu
CHUCTEMBI CTPYKTYPHO OpPTaHW30BaHbI 10 MPUHIIUITY MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN
Ha OCHOBE TEOPETUYECKUX MPEICTABICHUNA PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepnonunueckoro 3axkona .M. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHU;

YUEHHUSI O CTPOCHUU aTOMa U XUMUYECKOMU CBSI3H;

IpeCTaBIEHU 00 3JEKTPOIUTUYECKOM TUCCOLMAIIMY BEIIECTB B PACTBOPAX.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE 3MIMPUYECKH MOTYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIENOBATENILHO OT OJHOTO YPOBHSA K JAPYTroMy,
BBITIOJTHSAS QYHKIIMUA OO0BICHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXHOCTEH
OPaKTUYECKOTO MPUMEHEHUS U MOTy4YeHHUs U3y4aeMbIX BEILIECTB.

OcBoeHne nporpamMmbl 0 XUMHHA CIIOCOOCTBYET (POPMHUPOBAHMIO MPEACTABICHUS O
XUMHUYECKOW COCTAaBJISIIONICH HAYYHOW KAPTHHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPO JIbI,
[IEHHOCTHOTO OTHOIIEHHSI K HAy4YHOMY 3HAHUIO M METOJlaM IO3HaHMs B Hayke. 3ydeHue
XUMHH MPOUCXOJUT C MPUBJICUCHUEM 3HAHUUN U3 paHEe M3yUYEHHBIX Y4E€OHBIX MPEAMETOB:
«Oxpyxaromui Map», «bronorus. 5—7 knacce» U «Pu3nka. 7 KIrace».

2.7. Ilpn n3y4eHny XUMHH MMPOUCXOIUT (HOPMUPOBAHNE 3HAHUN OCHOB XUMHYECKOM
HAYKU Kak 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMUSI, MPAKTUYECKOM 1eATeTbHOCTH YeIOBEeKa
U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYpbl. 3a/1adya yueOHOTO MpPeIMETa COCTOUT B
(opMHUPOBAaHUH CUCTEMbl XUMUYECKUX 3HAHUM — BaKHEHIINX (haKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX TMOJIOKEHUHM, JOCTYMHBIX 0O0O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa,
A3bIKa HAyKH, B MPUOOIICHUU K HAYYHBIM METOJaM TO3HAHUS MPHU U3YYCHHUU BEILECTB U
XUMHUYECKUX peakuui, B (POPMUPOBAHUM W PA3BUTUU IO3HABATENIbHBIX YMEHUH M UX
OpUMEHEHUH B Y4e€OHO-IIO3HABATENLHON M Yy4eOHO-MCCIEN0BATEIbCKON ACSITEIbHOCTH,
OCBOEHHUH TIpaBmiI 0€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMHU B MOBCETHEBHOM JKU3HHU.

2.8. Ilpn u3ydyeHHMH XUMUU Ha YpOBHE OCHOBHOI'O OOILEro 0oO0pa3oBaHMs BaKHOE
3HauU€HUE NPUOOPENH TaKUe LENH, KaK:

(opMHUpOBaHNE UHTEIUIEKTYAIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIFHOMY IPUHATHIO PEIICHUI, CIIOCOOHON aIaTUPOBATHCA K
OBICTPO MEHSIOUIMMCS YCJIOBUSIM KU3HU;

HaNpaBJIEHHOCTh OOY4YEHUSI HAa CHCTEMATUYECKOE MpUOOIIeHHE OOyJaroumxcs K
CaMOCTOSITENIbHOM MO3HABaTENIbHOM  JACATENILHOCTH, HAyYHBIM METOJaM IO3HaHUH,
(hOPMHUPYIONTUM MOTHBALMIO U PA3BUTHE CIIOCOOHOCTEH K XHMHH,

obecrnieueHrEe YCIIOBUM, CIMOCOOCTBYIOIIMX MPHUOOPETEHUIO OO0Y4YalOIMMUCS OIIBITA
pa3zHOOOpa3HOM ACSATENLHOCTH, TIO3HAHMS K CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KJIFO YEBBIX
KOMIIETEHIINI ), UMEIOIIMX YHUBEPCATbHOE 3HAUEHHE JJIS1 PA3JIMYHbBIX BUAOB JEATEILHOCTH;

dbopMupoBanue oOmei (GyHKITMOHATBHON M €CTECTBEHHO-HAYIHON T'PAMOTHOCTH, B
TOM 4YHUCJE€ YMEHUI OOBSICHITH U OLICHWBATH SIBJICHUSI OKPYXKAIOILEr0 MHUpA, MCIOJb3Ys
3HAHMSI U OMBIT, OJIYYEHHbIE IPU U3YUEHUH XUMUH, IPUMEHATh UX IIPU PEILIEHUH NPOOJIeM
B IOBCEAHEBHOM KU3HU U TPYJAOBOU JIEATEIBHOCTH;



dbopmupoBaHre y OOy4YalOIMXCSI TYMAHUCTHUYECKUX OTHOIICHUH, MOHUMAaHMUS
IICHHOCTH XUMHWYECKHUX 3HAHUH IS BBIPAOOTKH SKOJIOTHUECKH IENIECO00Pa3HOT0 MMOBEICHMUS
B OBITY U TPYAOBOM JEATEIbHOCTH B LIEISAX COXPAHEHUSI CBOETO 3J0POBbS U OKPYXKaroUIeh
IIPUPOTHOM CPENBI;

pa3BUTHE MOTHUBAMM K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCTIMTAHUIO HAa OCHOBE YCBOEHHUS OOIICYEIIOBEYECKHX IIEHHOCTEW, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY IPOGUIS U HAITPABJICHHOCTH JAIbHEHUINIETO 00yJIEHUS.

2.9. O61ee 9nciio 9acoB, PEKOMEHIOBAaHHBIX JJIs1 M3y4eHUS XUMHH, — 136 qacoB: B 8
Kjacce — 68 yacoB (2 yaca B Heienmo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIo).

3. Coneprxanue oOyueHus B 8 Kiacce.

3.1. IlepBoHavYaIbHBIE XUMUYECKHE TTOHATHS.

[Ipenmer xumun. Ponb XuMuM B KU3HU 4YeslOBEKAa. XMMUS B CUCTEME HayK. Tena u
BenlecTBa. DU3MYECKHE CBOMCTBA BEIIECTB. ArperarHoe cocTtosiHue BeliecTB. [loHsaTue o
METO/1aX MO3HaHUS B XUMUU. YUCThIE BemecTBa U cMecu. CriocoObl pa3ieneHust CMeCeil.

ATOMBI U MOJIEKYJBl. XUMUYECKHE 3JIeMeHTbl. CUMBOJIBI XHUMUYECKHUX DJIEMEHTOB.
[IpocThie U croxHbBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOcuTenpbHas aroMHas Macca. OTHOCUTENTbHas
MOJIEKYJIsIpHas Macca. MaccoBasi 107151 XUMUYECKOTO 3JIEMEHTa B COCAUHEHUH.

KomuuectBo BemectBa. Mosb. MosisipHas macca. B3auMoCBs3b KOJIMUECTBA, MacChl U
qyucja CTPYKTYpPHBIX €IUHUI] BellecTBa. Pacuérel o ¢popmynamM XUMUYECKUX COCTUHEHUN.

PU3nyecKue U XMMHUUYECKUE SIBJIICHUSA. XUMUYECKass peakuus U e€ Ipu3HaKu. 3aKOH
COXpaHEHHUS MacChl BeIIECTB. XUMHUYECKHE ypaBHeHHs. Kmaccuduxamms XuMHUYECKHX
peakiuii (COSNMHEHMSI, PA3JIOKEHUS, 3aMEIIICHHs, 0OMEHA).

XUMUYECKUN 3KCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCYA0H, MpaBUiiaMu pabOThI
B jaboparopuu U mpuéMaMu oOpaiieHus ¢ JabopaTopHbBIM 000pyAOBaHUEM, U3YUYCHHUE U
omucaHne (PU3UYECKUX CBOUCTB 0Opa3l0OB HEOPTAHMUYECKUX BEIIECTB, HAOJIOACHUE
dusnueckux (TUIaBJIeHHE BOCKA, TasHHUE JIbJla, PACTUPAHHUE caxapa B CTYIKE, KUICHUE U
KOHJICHCAIIUSI BOJIbl) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMOJICCTBUE MeNa C KHUCJIOTOMW) SIBJICHWHN, HAOJIOACHWE W ONHCAaHWE IPU3HAKOB
MIPOTEKaHUSI XUMUYECKUX PEaKIMil (pa3yioyKEHUE caxapa, B3auMOJICCTBUE CEPHOUM KUCIOTHI
¢ xJopuaoM Oapusi, paznoxenue ruapokcuaa meau (Il) npu nHarpeBanum, B3auMo1eicTBUE
xenesa ¢ pactBopoM cosia Menu (1), uzydenue cnocoOoB pazjeneHus: cmecei (C MoMOIIbIo
Maraurta, (QWIbTPOBAaHWE, BBIMIAPUBAHME, JAUCTHIUIAIMSA, XpomaTtorpadus), MpPOBEICHUE
OYHMCTKM TOBApEHHOW COJIM, HAOMIO/IEHWE W OMHCAaHWE PEe3yIbTaTOB MPOBEACHHS OTbITA,
WUTIOCTPUPYIOILIETO  3aKOH  COXPAHEHUSI MacChl, CO3JaHUE MoOJeNell  MOJEKyI
(LmapocTepKHEBBIX).

3.2. Baxxneiime npeacTaBUTENIM HEOPTaHUIECKUX BEIIECTB.

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxnenue kuciopoaa B mNpuUpoje, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (peakuuu
ropeausi). Oxcuabl. Ilpumenenue kucnopona. CrnocoObl TOJydEHUs KHUCIOpOJa B
mabopatopur M TpOMBIIUIEHHOCTH. KpyroBopot kwuciopoaa B mnpuponae. O30H —
aioTpoIHas MOoAUUKAIUS KHUCIOPOIa.

TermnoBoil 3¢hdekT XUMHUECKON peakinu, TEPMOXMMUYECKHE YpPaBHEHHS, 9K30- U
SHAOTEPMUYECKHE peakuMU. TOIUIMBO: yroiab W METaH. 3arpsA3HEHUE BO3/yXa, YCHUJICHHE
MapHUKOBOTO 3(PQeKTa, pa3pyIieHue 030HOBOTO CJIOS.



Bonopon — snemeHT M mpocTtoe BemecTBO. Haxoxknenwe BogopoJa B IMPHPOJE,
(pu3nUecKue U XUMUYECKUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI oTydeHus. KucioTsl u comm.

MonsipHblit 00bEM ra3oB. Pacuérsl Mo XUMHUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOAbL. Boma xak pactBopurens. PactBopsl. HaceleHHbie n
HEHACBILICHHbIE PAacTBOPBI. PacTBOPUMOCTh BelIECTB B BoJ€e. MaccoBast 401l BEIIECTBA B
pactBope. XUMHUECKHE CBOWCTBA BOJAbl. OCHOBaHHUA. POab pacCTBOPOB B IPUPOJE U B )KU3HU
yenoBeka. KpyroBopot Boibl B pupoae. 3arpsi3HeHUe NpUPOAHBIX BOJI. OXpaHa U OYHCTKA
NPUPOJHBIX BOJ.

Knaccudukanus neoprannueckux coegunennii. Oxcuapl. Knaccudukanus okcuuos:
coneoOpasyronmie (OCHOBHBIC, KHCJOTHBIE, aM(OTepHbIE) M  HECOJeoOpa3yrolwe.
Homenknarypa oxcuaoB. Pu3nyeckue W XUMHUYECKHE CBOMCTBa OKCHAOB. [lomydenue
OKCHUJOB.

OcnoBanust. Knaccudukaiyss oCHOBaHUM: MIETOYM M HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. Puznueckne 1 XMMHYECKHAE CBOMCTBA OCHOBaHMM. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccudpukauus kucnotr. Homenkmarypa kucnot. Ousuueckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHOocTH MerauioB H.H. bekerosa. Ilomyduenue
KHCJIOT.

Comm. HoMeHknatypa coJie.

DOu3nYeCKUe U XMMUYECKUE CBOMCTBA coJiel. [lomyuenue comne.

I'enernueckas cBA3b MEXIY KIaCCaMU HEOPTraHUYECKUX COCITUHEHUM.

XUMHAYECKUN DKCIIEPUMEHT: KaYE€CTBEHHOE OIPEIEICHUE COAEPKAHUSA KUCIOPOJa B
BO3JyXe, TMOJydyeHHe, coOupaHHe, pacTro3HaBaHWE W W3YyUYEHHE CBOWCTB KHCJIOPOa,
HAOJIIOJICHUE B3aMMOJICUCTBUS BEIIECTB C KUCJIOPOJOM U YCJIOBHUS BO3HHUKHOBEHUS U
npeKpalleHusi ropeHus (moxapa), 0O3HaKOMJIEHHE ¢ 00pa3liaMd OKCHIOB M OINHUCAHUE HX
CBOWCTB, OJTy4€HHEe, COOMpaHue, paclio3HaBaHUE U U3y4YEHHE CBOWCTB BOJOPOa (TOpeHue),
B3auMojielicTBue Bojopona ¢ okcumom wMeau (Il)  (BO3MOXKHO  HCIOJB30BaHUE
BUJIEOMATEpUAIOB), HaOMOIeHHEe 00pa3I0B BEIIECTB KOJMUECTBOM | MOJIb, HCCIIEIOBaHNE
O0COOEHHOCTEM pPacTBOPEHMs BEIIECTB C PAa3IMYHONW PACTBOPUMOCTBHIO, MPUTOTOBJICHUE
PAaCTBOPOB C OMNPEAEIEHHON MAaCCOBOU JOJIEH paCTBOPEHHOTO BEIIECTBA, B3aUMOIEMCTBUE
BOJIbI C METAUIaMU (HATPHUEM U KaJbIlueM) (BO3MOKHO MCTI0JIb30BAHKE BUICOMATEPHATIOB),
UCclieloBaHle O0pa3l[0OB HEOPraHMUECKUX BEIIECTB PA3JMYHBIX KJIACCOB, HAOIO/CHUE
U3MEHEHUS OKpAacKd HWHJIMKAaTOPOB B pPacTBOpax KHUCJIOT W IIENOYEH, H3YYCHHUE
B3auMoiericTBus okcuaa meau (1) ¢ pacTBoOpom cepHOUM KUCIOTHI, KUCIOT C METAJUIAMH,
pEaKUMi HEUTpaIM3alyy, IMOJy4EHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHWE OJHOTO
MeTaJUla JPYTMM M3 pacTBOpPa COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 337a4 M0 TEME
«Baxnenmme knacchbl HEOPraHUYECKUX COCTUHEHHID).

3.3. [lepnoanueckuii 3akoH W Ilepromnueckas cucTeMa XMUMHUYECKHUX DJIEMEHTOB
J[.1. Menneneena. CTtpoeHue  aTroMmoB. XuMuueckas CBS3b. OKHUCIIUTENBHO -
BOCCTaHOBUTEJbHBIE PEAKLINN.

[lepBple TOMBITKH KiacCHU(UKALUKA XUMHUYECKUX 3yeMeHTOB. lloHsTHe o rpymmax
CXOJIHBIX 3JIEMEHTOB (LIECJIOYHBIE U ILEIOYHO3EMEIbHBIE METAUIbI, TaIOTECHbl, UHEPTHHIE
ra3pl). DJI€MEHTHI, KOTOpbIe 00pa3yrOT aM(OTEPHBIEC OKCHIBI M THIPOKCH/IBI.

[lepnonnueckuit  3akoH. Ilepuognueckas cucTEMa XUMUYECKHX JJIEMEHTOB
J.. MenneneeBa. KopoTtkonepuonnas u mimHHOomepuonHas (opmbl llepuoguueckoit



cucteMbl xuMuueckux anemeHToB .M. Menneneesa. Ilepuoabl u rpymmsl. PU3MYECKUN
CMBICJI IOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUO1A U TPYIIIBI DJIEMEHTA.

Ctpoenne atomoB. CocTaB aroMmubiX sijgep. M3otombl. DnektpoHbl. CTpoeHue
ANEKTPOHHBIX 000JI04eK aToMOB TepBhIX 20 XUMHUYECKHX 3JeMeHTOB llepnognueckoi
cucteMsbl /.. MenneneeBa. XapakTepucTUKa XMMAYECKOTO DJIEMEHTA I10 €T0 MOJIOKEHUIO B
Ilepnognueckon cucreme /.M. Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHHs  paJuyca arOMOB  XUMHYECKHUX  3JIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOWCTB IO TPYNIaM MW MEPHOJIaM. 3HAYEHUE
[lepuoanueckoro 3akoHa u Ilepuognyeckod CUCTEMBl XMMHUYECKHUX 3JIEMEHTOB JIJIS
pa3BuUTHs HayKu U npakTuku. [[.M1. MenneneeB — yuy€HbIN U rpak1aHuH.

Xumunueckass  cBsi3b. KoBajeHTHas  (HOJsipHAass W HENOJSIPHAsA)  CBSA3b.
DJIEKTPOOTPULIATENBHOCTh XUMHUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp okucieHus. OKUCIATENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccsl
OKHUCJICHHSI M BOCCTAHOBJIEHHS. OKHCIUTEN U BOCCTAHOBUTEINH.

XUMHYECKUNA IKCTIEPUMEHT: M3yuyeHHe 0Opa3I0OB BEIIECTB METAUIOB U HEMETAJLIOB,
B3aMMOJICHCTBUE TUAPOKCUAA LMHKA C pPACTBOPAMU KHUCJIOT WU WIEJTOYEH, MPOBEACHUE
ONBITOB, WUIOCTPUPYIOIIMX IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX — PEAKIUI
(ropeHue, peakuu pa3aoKeHUs, COCIUHEHUS ).

3.4. MexmnpenMeTHbIC CBS3H.

Peamuzanmss  MeXnpenMeTHbIX CBA3€d NPU  HM3YYEHMM XUMUM B 8§ Kiacce
OCYILECTBIISIETCS] YE€pPE3 UCMOJIb30BaHUE KAK OOIIMX €CTECTBEHHO-HAYUHBIX NOHATHH, TaK U
NOHATHN, SBJIIIOIIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO6ume ecTeCTBEHHO-HAy4YHbIC TOHSTHUS: HaydyHbIH (aKkT, TUIIOTE3a, TEOPHUs, 3aKOH,
aHaJiM3, CHUHTE3, KJIACCU(PUKALMA, MEPUOJUYHOCTb, HAOJIIOJIEHUE, OSKCIEPHUMEHT,
MOJIEMPOBAHUE, U3MEPEHUE, MOJENb, SIBJICHNUE.

@dun3uka: marepusi, aroMm, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHJI, H30TOIIbI,
PaANOaKTUBHOCTh, MOJICKYJIa, SJEKTPUUECKUIN 3apsiji, BEIIECTBO, TeI0, 00bEM, arperaTHoe
COCTOSIHHME BEUIECTBA, T'a3, GU3NUECKUE BETMUHHBI, EAUHUIIBI U3MEPEHHS, KOCMOC, IJIAaHETHI,
3B&3 161, CoJHIIE.

buonorus: hotocunaTe3, AbIXaHNUE, OHOCheEpa.

['eorpadus: armocdepa, runpocdepa, MHUHEpanbl, TOPHbIE MOPOJbI, IOJIE3HbIE
MCKOTIAEMBbI€, TOIUTMBO, BOJAHBIE PECYPCHI.

4. Coneprxkanue o0ydeHus B 9 Kiacce.

4.1. BeniecTBO ¥ XUMHUYECKasi pPEaAKIIHs.

[lepnonnueckuin  3akoH. Ilepuoanueckas cucTEMa XMMUYECKHX DJIEMEHTOB
JI.. MenpneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX
AJIEMEHTOB NIEPBBIX TPEX NMEPUOJOB, KauMs, KAIBLMSA U UX COCAUHEHUM B COOTBETCTBUM C
MIOJIOKEHHEM 3JIEMEHTOB B [IeprnoinuecKkoil CUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUAbI XUMUUYECKOW CBSI3U. THIBI KPUCTAUIMUECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKM U BUAA XUMUYECKON
CBS3HU.

Knaccudukamums m HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB. XUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKUX COECTMHEHHI, TEHETUY ECKAasI
CBSI3b HEOPTraHUYECKUX BEILECTB.



Knaccudukanuss XuMU4YeCKUX peaKUui MO pa3juMuyHbIM NpHU3HaKaM (10 YHUCIYy U
COCTaBy YYacTBYIOUIUX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 HU3MEHEHHIO
CTEMEHEH OKHUCJIEHUS XMMHYECKHUX OJJIEMEHTOB, IO OOparuMOCTH, IO YYacTHIO
KaTanm3aropa). JK30- U DHIOTEPMHUUECKUE PEAKIIH, TEPMOXUMHYECKUE YPaBHEHHUS.

[lonsiTue o ckopoctu xumudeckoi peakiuu. [lonsitue 06 0OpaTUMBbIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [loHsATre 0 TOMOTEHHBIX M Ie€TEpOreHHBbIX peakuusax. [lonsatue o
katanuze. [loHsiTMe O Xumu4yeckoM paBHOBecUU. DakTOpbI, BIUAIONIME HA CKOPOCTH
XUMHUYECKOUN pEaKIUU U MOJI0)KEHHE XUMUYECKOTO PAaBHOBECHSI.

OKUCIUTENTLHO-BOCCTaHOBUTEIBHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHCJIUTEINbHO-BOCCTAaHOBUTEIBHON pEaKLUH. CocraBnenue YpaBHEHUHN
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN C HMCIOJb30BAHUEM METOJA AJIEKTPOHHOTO
OanaHca.

Teopuss 3JIEKTPOJUTUUECKOW JUCCOLMAMU. OJEKTPOJUTBI W HEDJIEKTPOJIMTHI.
Kartnonsl, annoHsl. MexaHn3M THCCOLMALMN BEIIECTB C PA3JIMYHBIMU BUIAMHA XUMUYECKO 1
cBs3u. Crenenpb nucconuanu. CuibHbIE U clla0ble SJIEKTPOJIUTHI.

Peakiiun nonHoro ooMeHa. Y CI0BHUS MPOTEKaHKS PEaKInii HOHHOTO 0OMEHa, MOJIHbIE
U COKpAILEHHBbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KHUCJIOT, OCHOBAHUN W COJIEH B
CBETE MPEJCTABICHUN 00 3JIEKTPOJIUTHUECKOU auccolmalu. KauecTBEeHHbIE peakiuu Ha
VOHbI. [IoHATHE O TUAPOIHU3E COJICH.

XUMHUYECKUN 3KCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTAUINYECKUX PEHIETOK
HEOPTaHUYECKUX BEIIECTB — METAUIOB M HEMETAIOB (rpapura M anMasa), CJIOKHBIX
BELIECTB (XJIOpUIA HATPUS ), UCCIIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUUECKOM PEAKIIUU OT
BO3JCHCTBUSL Pa3MUHBIX (DAaKTOPOB, HCCICAOBAHUE IIIEKTPOMPOBOJHOCTH PAaCTBOPOB
BEIIECTB, MpOIlecca AUCCOLMAIMU KHUCIIOT, IelI04Yel U coJieil (BO3MOKHO MCIOJIb30BaHUE
BUJICOMATEPUAIOB), MPOBEIECHUE OMNBITOB, WUIIOCTPUPYIOUMX MPU3HAKU MPOTEKAHUS
peakiuii HOHHOTO oOMeHa (oOpa3oBaHHME OCajKa, BBIACICHHE ra3a, 0Opa3oBaHHE BOJBI),
ONBITOB, WUIOCTPUPYIOIIMX MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENLHBIX —PEAKIUI
(ropeHwue, peakiuy pa3jioKeHus, COCIUHEHMs] ), paclio3HaBaHNE HEOPTaHUYECKUX BEUIECTB C
MIOMOILBIO KAYECTBEHHBIX PEAKIUI HA HOHBI, PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

4.2. Hemertamibl U UX COCUHEHUS.

OO6mras xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTepHbIC
creneHu okucyieHus. CTpoeHue u (pu3ndyeckre CBONCTBA MPOCTHIX BEIECTB — TAJIOICHOB.
XUMUYECKUE CBOICTBA Ha MpUMeEpe XJIopa (B3aUMOJAEHCTBUE C METAJUIaMU, HEMETaJIaMH,
menoyamu). Xsoposogopond. CoiisiHasg KHCJIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYEHHE,
MpUMEHEHUE. [[eCTBHE XJopa W XJIOPOBOAOPOJa HA OPTaHW3M YEIOBEKa. BaxHeiime
XJIOPUBI U UX HAXOKJICHUE B IPUPOLE.

OO6uras xapakrepuctuka 31eMeHTOB VIA-rpymnmbel. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XApAKTEPHBIE CTEIICHN OKUCJIICHMUS.

Ctpoenue u (u3uUeCKHe CBOWCTBA MPOCTHIX BEIIECTB — KHUCJIOPOAA M CEpPHI.
AmnotpornHeie  MoJau(dUKaMA - KUCIOpoAa M cepbl. XHUMHYECKHE CBOWCTBA CEPBHI.
CepoBosiopo, cTpoeHHe, (PU3MYECKHME M XUMHUYECKHE CBOMCTBA. OKCHUIBI CEphl Kak
OpPEICTAaBUTEIM KHUCJIOTHBIX OKCHAOB. CepHasi KuUCIOTa, (U3MUECKHE U XUMHUYECKHUE
CBOMCTBa (0ONME Kak MPEACTAaBUTENS Kilacca KUCJOT W CHEMupUIecKue). XUMUICSCKUE
peaKkiuy, JeKallie B OCHOBE MPOMBIIIIEHHOTO CHOC0O0a MOJy4YeHUSI CEPHOUM KHUCIOTHI.
IIpumenenne. ConM CEpHOM KUCIOTHI, KayeCTBEHHas peakluus Ha CyJb(ar-HoH.
Haxoxnenue ceppl u €€ COeNMHEHNN B IPUPOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOIIEH



CpeAbl COEIUHEHUS MU cepbl (KUCJIOTHBIE IOXKIW, 3arps3HEHUE BO3/yXa U BOJOEMOB),
CIIOCOOBI €ro NpeaOTBPAIICHHUS.

OO6mras xapakTepucTHKa 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbI€ CTENIEHH OKUCIICHUS.

A30T, pacnpocTpaHeHue B TMpupoje, (U3MUYecKHue U XUMHYECKHUE CBOMWCTBA.
KpyrosopoT a3zora B mnpupoje. AMMHAK, €ro (U3NUYECKUE M XHUMHUYECKUE CBOMCTBA,
nojiydeHue u npumeHenue. Cond aMMOHMA, UX (PU3MUECKHE W XUMHUYECKHE CBOICTBa,
npuMeHenrue. KauecTBeHHas! peakiivs Ha MIOHBI aMMOHHMsI. A30THAsI KUCIJIOTa, €€ TOJTydeHue,
¢u3nueckue U XUMHYECKHE CBOWCTBa (0OIIME KaK MPEICTaBUTENS Kiacca KHUCIOT U
cneruduueckue). Vcrnonp3oBaHue HUTPATOB M COJICH aMMOHHUSI B KaU€CTBE MHUHEPAIbHBIX
ynoOpeHuil. XUMHYECKOE 3arps3HEHHE OKpYKalolled Ccpeapl COENMHEHUS MU a30Ta
(KHCJIOTHBIE JTIOXKIH, 3arpsi3HEHUE BO3/1yXa, TOUYBBI U BOJOEMOB).

®ochop, amtoTponHbie Moaubukanuu ¢docdopa, ¢GuU3MUECKUE U XUMUYECKUE
ceoiictBa. Okcun Qocdopa (V) u dochopHas Kuciota, QU3NUECKUE U XUMHUYECKUE
CBOICTBa, mosydeHue. Mcnons3oBanue ¢ocdaTtoB B KaueCTBE MUHEPATbHBIX YI00pECHHUIA.

OO6mras xapakrepuctuka 31eMeHToB |VA-rpymnmbsl. OcoOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbI€ CTENEHH OKUCIICHUS.

Yrnepon, amnoTponHeie MOAU(UKALNY, PACIPOCTPAHEHHE B IPUPOE, PUZHUUECKUE U
XUMUYecKue cBorcTBa. Ancop6uus. KpyroBopot yrieposa B npupoge. OKCuabl yriepoaa,
X (U3MYECKUe M XMMUYECKHE CBOMCTBA, JIEHCTBHUE HA KUBBIE OPTAHU3MBI, TIOJy4YEeHUE U
IpUMEHEHHNE. DKOJIOTHYECKUE TIPOOIIEMbI, CBsI3aHHbIE ¢ okcuaoM yriepona (IV), runoresa
rJ100aIbHOTO OTEIUICHHSI KITMMaTa, MApHUKOBBIN A3PQeKT. YToapHasg KUCI0Ta U €€ COJH, UX
¢u3nyeckue U XUMUYECKHE CBOICTBA, MOJy4YeHUE U MpuMeHeHue. KauecTBeHHas peakius
Ha KapOoHaT-uoHbl. cnonab3oBaHue kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILIEHHOCTH U
CEIIbCKOM XO35UCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKMX BEIIECTBAX KaK O COEIMHEHUSX
yriepona (MeTraH, 3TaH, JTWJIEH, AaleTWIEH, 3TaHOJI, TJIMIEPUH, YKCYCHAas KHCIIOTA).
[IpupoaHble UCTOUHUKHU YTJIEBOJOPOAOB (YroJib, IPUPOAHBINA Ta3, HEPTH), MPOTYKTHl UX
nepepadoTKu (OEH3UH), UX POJIb B OBITY U IPOMBIILIICHHOCTH.

[lonsaTtre 0 GMOJIOTUYECKH BaKHBIX BEIECTBAaX: KMpax, OeKax, yriaeBojax — U HX
poiIM B KU3HM YENOBEKAa. MaTepHalbHOE €IMHCTBO OPTaHWYECKHX M HEOPraHUYECKUX
COEIUHEHUMN.

Kpemnuii, ero ¢usznueckue M XUMUYECKHE CBOMCTBA, MOJIyYEHHWE U MPHUMEHEHUE.
Coenunenusi kpemHusi B npupoje. O6mme mpenctaBieHuss 06 okxcuuae kpemuusa(lV) u
KpemMHHeBOM  kuciore. CWIMKaThl, MX HCMNOJb30BaHUE B  OBITY, MEIMIIMHE,
OPOMBIIUIEHHOCTH. BakHellne CTpOUTENbHbIE MaTepualibl: KepaMHKa, CTEKJIO, IIEMEHT,
0eToH, xxene300eToH. [Ipobyiembl 0€30MaCHOTO UCTI0JIb30BAHUS CTPOUTENBHBIX MAaTEPUAIIOB
B IIOBCEIHEBHOW JKU3HHU.

XUMHUYECKUN IKCTICPUMEHT: H3Y4ICHUE 00pa3Ii0B HEOPTaHWIECKUX BEIIECTB, CBOMCTB
COJISTHOM KHUCJOTHI, TPOBEJACHUE KAUeCTBEHHBIX PEAKIMA HA XJIOPUA-UOHBI U HaOJIO/CHUE
NPU3HAKOB UX MPOTEKaHUs, OMBITHI, OTpa)xarolye PU3NUECKUE U XUMHYECKUE CBOMCTBA
raJIOTEHOB U UX COEIMHEHNH (BO3MOKHO UCIIOIb30BaHUE BUAEOMATEPUATIOB), 03HAKOMJIICHHE
c oOpasmamMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMJICHHE C oOpa3smamMu cepbl U e€
COCAMHEHUSIMU (BO3MOXHO HCIMOJB30BaHUE BHIEOMATEpUAIOB), HAOJIOJEHUE Mpoliecca
00yIJIMBaHUs caxapa IO0J JEWCTBHEM KOHUEHTPUPOBAHHOW CEPHOW KHUCJIOTHI, MU3y4EHHUE
XUMHYECKUX CBOMCTB pa30aBIeHHOM CEPHOM KUCIIOTHI, MPOBEACHNE KAYE€CTBEHHOMN PEaKIUH



Ha cynb(aT-uOH M HAOMIOJACHUE TpU3HaKa €€ MPOTEKaHuUs, 03HAKOMJICHUE C (PU3UYECKUMHU
cBoiicTBaMu a3ota, ¢ochopa © WX CcoeAMHEHHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIOB), oOOpaslamMu a30THBIX U (POoCchOPHBIX YAOOpEHMIA, TMOTydCHHUE,
coOunpaHne, pacmlo3HABaHWUE M M3YYE€HHWE CBOMCTB aMMMaKa, MPOBEICHUE KAa4ECTBEHHBIX
peaknuii Ha WOH aMMOHHMS U ¢docdarT-uOH W HM3YYEHUE TPU3HAKOB HX MPOTEKAHUS,
B3aUMOJICMCTBUE KOHLIEHTPUPOBAaHHOM A30THOM KHUCJIOTBI C MEIbl0 (BO3MOJKHO
MCTOJIb30BAHKUE BUIEOMATEPHUAIIOB), U3Y4E€HHUE MOJAEICH KPUCTALTMYECKUX PEMIETOK aiMasa,
rpaduta, ¢QyuiepeHa, 03HAKOMJICHHE C TPOIECCOM afacopOIMM pacTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM yIJIEM W YCTPOMCTBOM TMPOTHMBOTA3a, IOJy4YEHUE, COoOupaHue,
pPACIO3HABAHUE W W3YYEHUE CBOWCTB VYTJIEKUCIIOTO Ta3a, MNPOBEICHUE KadyE€CTBEHHBIX
peakimii Ha KapOOHAT W CUJIMKAT-MOHBI W W3yYEeHHE TPHU3HAKOB HX TMPOTEKAHWA,
O3HAKOMIJICHUE c MPOAYKIIUEN CUJIMKATHOM MIPOMBIIUIEHHOCTH, peleHue
AKCIIEPUMEHTAIbHBIX 33/1a4 MO0 TeMe « BakHeIe HeMeTalTbl U UX COCTUHEHUSD).

4.3. Metautbl ¥ X COCTMHCHHS.

OOmas XxapakTepucTHKa XUMHUYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBAHUM HX
noJioc)keHust B llepumonnueckoin cucreme xumuueckux snemeHToB [[.M. MenneneeBa u
ctpoeHusi aromMoB. CTpoeHMe MeTauioB. Mertamueckass CBA3b W MeETalIMyecKas
KpUCTAJUIMYECKAs PEIIETKA. DJIEKTPOXUMHUUYECKUAN PAJT HAPSIKEHUN MeTaIIOB. Pu3nueckne
U XUMUYECKHEe CBOMCTBAa MeTaiioB. OOmme crmocoOsl mosydeHuss MeTauioB. [lorstue o
KOPPO3UH METAJIOB, OCHOBHBIE CITIOCOOBI 3alIUTHI UX OT Koppo3uu. CiuiaBsl (CTalb, YyT'yH,
JTIOPATIOMUHUHN, OPOH3a) U UX TPUMEHEHHUE B ObITY U MPOMBIILICHHOCTH.

[[lenounsie wmeTtaiubl: ToNoOXKeHUE B llepuoanmueckoid cucTteMe XHUMHUYECKHUX
anemeHToB JI.M. MenaeneeBa, CTpO€HUE MX aTOMOB, HAXOK1€HKE B ipupoae. Puzndeckue u
XUMUYECKHE CBOWCTBA (Ha mpuMmepe Hatpusi U Kamus). OKCUAbI U TUAPOKCUIBI HATPUA U
Kaymus. [[puMeHeHne meI0YHbIX METAUIOB U UX COCTUHCHUM.

[[lenoyHo3eMeNbHBIE METAUIBI MAarHuM M KaJlblIWU: MOJIOXKeHue B llepumoanueckoit
cucteme xumudeckux 3neMeHToB .M. MenneneeBa, cTpoeHne MX arTOMOB, HaXOXKJICHUE B
npupose. DPusndyeckne M XUMHAYECKHE CBOMCTBA MAarHusi W Kajublus. BaxkhHeunmme
COCIUHEHUS KaibIus (OKCHA, TUIPOKCHUI, coJyid). JKECTKOCTh BOJABI U CIOCOOBI €€
YCTpPaHEHHS.

AmoMUHUN: moJIo)KeHHE B llepumoauueckoil cHCTEME XHMHYECKUX DJIEMEHTOB
J.1. MenneneeBa, cTpo€HHUE aroma, HaxoxXkzaeHue B npupoje. Gusznyecknue U XMuMHUUECKUE
CBOMCTBa amtoMUHMS. AM(OTEpHbIE CBONCTBA OKCHJIA U TUJPOKCHIA ATFOMUHUS.

Keneso: mnosnoxenue B Ilepuoamyeckodl CHUCTEME XUMHYECKHX SJIEMEHTOB
J.1. MenpneneeBa, cTpoe€HHE aToMa, HaxoJaeHue B npupoaec. Ou3ndeckne u XuMAYECKUE
cBoiicTBa xene3a. OKCuabl, TMAPOKCHUIBI U cosin coiu xene3a (1) u xxenesa (111), ux cocras,
CBONCTBA U IOJIy4EHUE.

XUMUYECKAN JKCTIEPUMEHT: 03HAKOMJIEHHE ¢ OOpasllaMi METAIOB M CIUIaBOB, WX
(GU3MYECKUMH CBOWCTBAMH, HM3YYEHHE PE3yJbTaTOB KOPPO3WH METALIOB (BO3MOKHO
UCIIOJIb30BaHKUE BHUACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHIA KAJIbIHS U
HaTpUs C BOJOM (BO3MOYKHO HCIIOJh30BAaHUE BUJIEOMATEPUATIOB), UCCIICIOBAHUE CBOMCTB
HECTKOW BOJIBI, MpolEcca TOPEHUsl XKejne3a B KUCIOpoAe (BO3MOXXHO HCIOJIb30BAaHUE
BHJICOMATEPUAIOB), MPU3HAKOB TMPOTEKAHWS Ka4yeCTBCHHBIX PEAKIWA Ha HWOHBI (MarHus,
KaJbIMs, aTFOMUHUS, IMHKA, xene3a (11) u xxenesza (I11), menu (1), HabroneHUE M oTIMCaHUE
MPOIECCOB OKpalIMBaHUSl IUIAMEHM HWOHAMU HATpusl, Kausig W KaiblUs (BO3MOMXHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), HCCIEeNOBaHUEe aM(OTEPHBIX CBOWCTB THAPOKCHIA



AMOMHHHS ¥ THAPOKCHIA IIMHKA, pEIICHUE OJKCIICPUMEHTAIBHBIX 3a7ad [0 TeMe
«BaxHelime MeTauuibl U KX COCAUHEHUS .

4.4, Xumus ¥ OKpyKarolas cpena.

BemiectBa u Marepuansl B MOBCEAHEBHOM JKM3HM 4YelOBeKa. be3zomacHoe
WCITOJIb30BaHKE BEIIECTB 1 XMMHUYECKUX peakinid B ObITY. [lepBasi moMoIh IpH XUMHYSCKUX
0’KOTax U OTPaBJICHUSX.

XUMUYECKOe 3arpsA3HeHHE OKpyXKarole cpedsl (mpemenbHas — IOIMycTHMast
KoHIeHTpanys BemecTB (manee — [1/IK). Pois xumum B pereHr: 3KOJIOTHIECKUX PO OIIeM.

XUMUYECKANA SKCIIEPUMEHT: HU3y4deHHe OOpa3IoB MarepHalioB (CTEKJIO, CILIaBBI
METaJUIOB, MOJMMEPHBIEC MaTepPUAIIBI).

4.5. MexnpeMeTHbIE CBS3U.

Peanm3aiuss MEKIpPEAMETHBIX CBS3€H NpW  HM3YYeHMM XAMHH B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOIMX eCTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U
TOHATHUH, SIBJSIIONMXCS CUCTEMHBIMH JJISI OTJCIBbHBIX MPEIMETOB €CTECTBEHHO-HAyYHOTO
ITUKJIA.

OO0nwe ecTeCTBEHHO-HAYYHBIC MOHATHSA: HAyYHBIH (hakT, THIIOTE3a, 3aKOH, TCOPHS,
aHaiM3, CHUHTE3, KJIAcCHU(HKAIMA, TEPUOIUIHOCTh, HAOMOIEHNE, OSKCIICPHMEHT,
MOJICIMPOBAHUE, HW3MEPEHHE, MOJIeNb, SBJICHUE, TMApHUKOBBIA AP EKT, TEXHOJOTHS,
MaTepuabl.

®du3uka: marepusi, aTtoMm, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIIbI,
PaIUOAKTUBHOCTh, MOJICKYJa, JJIEKTPUYCCKUN 3apsj, MPOBOIHUKH, IOJYIIPOBOIHUKH,
TUDJIEKTPUKHU, POTOIIIEMEHT, BEIIECTBO, TENIO, 00BEM, arperaTHoe COCTOSIHUE BEINECTBA, T'as3,
pacTBOp, PaCTBOPUMOCTb, KPUCTAIMUECKasl PEMIETKa, CIUIaBbl, (PU3UYECKUE BEITHMUMHBI,
SIMHHMIIBI U3MEPECHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3 161, COJIHIIE.

buonorwus: potocunres, npixanue, bnocdepa, IKOCUCTEMa, MUHEPATbHBIC yI00pEHUS,
MUKPOJJIEMEHTBI, MAKPO3JIEMEHTHI, ITUTATEIILHBIE BEIIECTBA.

I'eorpadms: armocdepa, ruapocdepa, MuHEpabl, TOPHBIC MOPOJBI, IOJIE3HBIC
HCKOITaeMbIC, TOILIMBO, BOJHBIC PECYPCHI.

5. [Inarupyembie pe3yabTaThl OCBOCHHSI IPOTPAMMBI IO XUMHUH Ha YPOBHE OCHOBHOTO
00111ero 00pa3oBaHUs.

5.1. I3y4yeHne XuMuM Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHMs HAIIPaBJICHO Ha
JTOCTHKCHHE 00YJarOIMMHUCS JIMTHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX P E3YJIbTaTOB
OCBOEHHS yUeOHOTO MpeIMeTa.

5.2. JIndHOCTHBIE  PE3yNbTAaThl OCBOCHHSI MPOTPaMMbl  OCHOBHOTO  OOIIETO
o0pa3oBaHWs JIOCTHUTAIOTCSA B XOJ¢ OOyYCHHS XWMHH B €IWHCTBE Y4YeOHOU WU
BOCIMTATEIIbHOM JEATEIIbHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMH POCCHUCKUMU
COIMOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, MPUHATHIMA B OOIIECTBE
npaBWIaMd W HOpPMaMH TIOBEIEHUS U CIIOCOOCTBYIOT TIpOIlECCaM CaMOTO3HaHUS,
CaMOPa3BUTHSI U COIUAIM3AIMU O0yJarOIIUXCsI.

5.3. JIu4HOCTHBIE = pE3yNbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJICTBOBAThLCS CHCTEMOM MTO3UTHUBHBIX IICHHOCTHBIX OPUEHTAIINI U pacIIMpPEHHUE OIbITa
JeSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuOTUYECKOTO BOCIIUTAHMUSL:

IICHHOCTHOTO OTHOIICHHWS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAYYHOMY HACJIEIWI0, MOHUMAaHUS 3HAYCHUS XMUMHUYECKOW HAyKH B >KU3HU COBPEMEHHOTO
00111eCTBa, CITIOCOOHOCTH BJIAIETh I0CTOBEPHOU HH(MOPMAITUEH O TIEPETOBBIX I0CTIKEHUSIX U



OTKPBITUSIX MUPOBOU U OTEUECTBEHHOM XHUMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00
YCTPOUCTBE MUpa U 0OIIIECTBA;

2) TPaXXTaHCKOTO BOCIIUTAHUSI:

NPECTABICHUS O COIMAIBLHBIX HOPMax M MPaBUIaX MEXJIMYHOCTHBIX OTHOIICHHUHA B
KOJUIEKTUBE, = KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  MOJIE3HOMH,
y4eOHO-UCCeI0BAaTebCKOM, TBOPUECKON U APYIHX BHIAX ACSITEIbHOCTH, TOTOBHOCTH K
pa3zHOOOpa3HO COBMECTHOM NEATEIHHOCTH MPHU BHITIOJHEHUU y4E€OHBIX, MMO3HABATEIBHBIX
3a/1a4, BBITIOJIHEHHH XUMHUYECKUX OSKCICPUMEHTOB, CO3JaHUUA Y4EOHBIX IPOEKTOB,
CTpEeMJIEHUS K B3aMMONOHHMMAHHIO W B3aUMOIIOMOIIM B IPOLECCE ATOM ydeOHOU
JEeSITEbHOCTH, TOTOBHOCTH OILIEHUBATh CBOE MOBEIECHUE M MOCTYNKH CBOUX TOBApHIIEH C
NO3UIUN HPABCTBEHHBIX U MPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;

3) LIEHHOCTH HAYYHOTO MMO3HAHUS:

MHUPOBO33PEHUECKUX IIPEACTABICHUM O BELIECTBE U XUMHYECKOM PEaKIuH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOIIMX OCHOBY IS
NOHMMAaHUSl CYIIHOCTH Hay4yHOW KapTHHBI MHUpa, MPEACTaBlIeHH 00 OCHOBHBIX
3aKOHOMEPHOCTIX Pa3BUTHUSI MPUPOJIbI, B3AUMOCBS3SIX UEJIOBEKa C MPUPOJHON CpPEoH, O
PO XMMUU B MTO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABaTEIbHBIX MOTHUBOB, HAlPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUI MO XMMUHU,
HEOOXOIUMBIX 151 00 BSICHEHUS HAOJI0IaeMBIX TIPOIIECCOB U SBJICHUI;

MO3HABATEIbHOM, WH(POPMAIIMOHHOW M YHUTATeIbCKOM KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOW pabOThl ¢ Y4EOHBIMH TEKCTaMH, CIIPABOYHOM JIMTEpaTypoil,
JOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMHU MH(DPOPMAIIMOHHBIX TEXHOJIOT U,

WHTEpeca K 00y4eHHUIO U TIO3HAHMIO, JTFOO03HATEIFHOCTH, TOTOBHOCTH M CITOCOOHOCTH
K camMm000pa30BaHUIO, MPOEKTHOW M HUCCIENOBATEIbCKOW AESITEIbHOCTH, K OCOZHAHHOMY
BBIOOPY HAIMPABICHHOCTU U YPOBHS 00Y4YEeHHUS B ajbHEUIIIEM;

4) popMuUpOBaHUS KYIbTyphI 3T0POBbS:

OCO3HAaHMsI IIEHHOCTH >KM3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO,
YCTaHOBKM Ha 3JI0POBBIN 00pa3 *KW3HU, OCO3HAHUS IMOCJCACTBUN U HENPHUATUS BPEIHBIX
IPUBBIUEK (YIOTPEOJIECHUS aJIKOT0JIsI, HAPKOTUKOB, KypEHHs ), HEOOXOIUMOCTH COOJIIO/IEHUS
npaBuil 0€30MACHOCTU MPU OOpaIEeHUN C XUMUYECKUMU BEIIECTBAMU B OBITY U pealbHOU
KU3HU;

5) Tpy10BOr0 BOCIIUTAHUS:

MHTEpeca K MPAKTUUECKOMY H3yYEHHI0 Tpodeccuid M TpyJda pa3IuyHOTO POJa,
yBOXEHHE K TPYAY M pe3ylibTaraM TPYAOBOW JEATEIbHOCTH, B TOM YMCIIE HAa OCHOBE
NPUMEHEHUS TPEAMETHBIX 3HAHUW 10 XWMHH, OCO3HAHHOTO BBIOOpa WHAMBUAYATHHOU
TPaeKTOPHUHU MPOJIOJLKEHUS 00pa30BaHusi ¢ yUETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XMMHUH, OOILECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHEMHOW MpodeccuoHaIbHON
NESITETbHOCTY M Pa3BUTUS HEOOXOJUMBIX YMEHMH, TOTOBHOCTH aJalTHPOBATHCS B
npodecCUoHaIbHOM Cpene;

6) 9KOJIOTrHYECKOTO BOCIIMTAHHUS:

AKOJIOTUYECKH LIENeCO00pPa3HOro OTHOUIEHUSI K MPUPOJIE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBaHUS, TOHUMaHMSI IEHHOCTH 3J0pOBOTO 1 6e30macHoro oopasa
KU3HU, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MYECKOMY M TCUXUYECKOMY
3J10pOBBIO, 0CO3HAHUS IEHHOCTH COOJIIOIEHUS ITpaBmil 0€301acHOTO MOBEEHUS MpU padboTe
C BEIIECTBAMHU, a TAK)KE B CUTYaIUSX, YTPOXKAIOUIMX 3JOPOBBIO U KHU3HU JIIOJIEH;



CIIOCOOHOCTU IMPUMEHSITh 3HAHUS, TIOJy4yaeMble IPU U3YyUYEHUU XUMUU, TSl PEILICHUS
3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH ITPUPOTHOM CPENOH, TOBBIILIEHUS YPOBHS 3KOJIOTMYECKON
KyJIbTYPbl, OCO3HAHUS TJIO00AILHOTO XapakTepa HKOJOTMYECKHX IMpoOJieM W MyTed ux
pEeLIeHHs TOCPEICTBOM METOI0B XUMHH;

SKOJIOTMYECKOTO MBIIIICHHS, YMEHHSI PYKOBOJICTBOBATHCS MM B MO3HABATEIbHOW,
KOMMYHUKATUBHOM U COIMANIbHOMW MPAKTHUKE.

5.4. MeranpeaMeTHble pe3ynbTarbl. B cocTaBe MeTanpeaMeTHBIX pPe3yJIbTaToB
BBIJCIISIIOT 3HAYUMBIE JIJIs1 (GOPMUPOBAHUSI MUPOBO33PEHUS 00IIIEHAYYHbIC MMOHATHS (3aKOH,
TEOpHsl, TPUHIIUI, TUIOTE3a, (PaKT, cucTeMa, MPOLECC, FIKCIEPUMEHT U APYTOE.), KOTOpbIE
UCIIOJB3YIOTCS B E€CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETaxX M MO3BOJISIIOT HA OCHOBE
3HAHWHA W3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHON HAyYHOW KapTHHE
MHUpa, W YHUBEpCAIbHbIC Yy4uyeOHbIC JEHUCTBUS (IMO3HABaTEIbHBIE, KOMMYHHKATHBHBIE,
PErYISITUBHBIE), KOTOPbIE 00ecTeunBaOT POPMHUPOBAHUE TOTOBHOCTH K CAaMOCTOSATEIbHOMY
IUIAHUPOBAHUIO U OCYILECTBICHUIO YUEOHOMU eATeIbHOCTU. MeTarpeaMeTHbIE PE3YbTaThI
OCBOEHHsI 00pa30BaTeIbHON MPOTrPaMMBbI 110 XUMUU OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
MIO3HABATEJIbHBIMU JIECTBUSMU, B TOM YHCJIE:

1) 6a30BbIC JIOTUUECKHE ICHCTBUS:

YMEHHUE MCIIOJIb30BaTh NMPUEMBI JIOTUYECKOTO MBIIUICHUS] IIPU OCBOCHUM 3HAHUM:
PaCKpbIBATh CMBICI XUMHUYECKUX TMOHATHA (BBLAENATH WX XapakTEepHbIE NPU3HAKHU,
yCTaHABIMBATh B3aUMOCBSI3b C JPYTMMU TMOHSATUSMH), HCIOJIb30BaTh MOHSATUS JJIS
OOBSICHEHUSI OTHENbHBIX (DAKTOB M SIBJICHUW, BBIOUpPATh OCHOBAHMUS U KPUTEPUU IS
KIacCU(UKAMA ~ XUMHUYECKUX BEIIECTB M XHMHUYECKHX PEaKIHi, YCTaHABJIMBATh
NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Y4YEHHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHIYKTUBHBIC, NEIYKTUBHBIC, IO AaHAJIOTHH), MPOBOJIWTH BBIBOJBI M
3aKJIFOYECHUS,

YMEHHE TPUMEHATh B  MPOLECCE TMO3HAaHUS TMOHATUA  (MPEAMETHBIE W
METaNpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIHM, UCIOJb3YEMbIE B XUMUH,
npeoOpa3oBbIBaTh IMIMPOKO TMPHUMEHSEMble B XHMHUU MOJICIbHBIC TMPEACTABICHUS —
XUMHUYECKUI 3HaK (CHMBOJI JIEMEHTa), XUMHUUYecKass (opMmysia U ypaBHEHUE XUMUYECKOU
peaKIMu — MPU PEIICHUH y4eOHO-TIO3HABATEeIbHBIX 33/1ad, C y4E€TOM 3TUX MOJEIbHBIX
NPEACTABICHUI BBIABIATE M XapAKTEPHU30BaTh CYIIECTBEHHBIE IPHU3HAKU HW3y4aeMbIX
O0BEKTOB — XUMHUYECKHX BEUIECTB W XUMHUYECKUX PEAKIHH, BBIABIATh OOIIME
3aKOHOMEPHOCTH, MPUYUHHO-CJICACTBEHHBIE CBA3UM W NPOTUBOPEUYMS B H3Yy4aEMbIX
IpoLeccax U sSBJICHUSX;

2) 6a30BbIE UCCIIEAOBATEIHCKUE TCHCTBUS:

YMEHME UCIIOJIb30BATh IIOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUSA, a
TaKKe B KAaueCTBE OCHOBBI JJIs1 (POPMHpPOBAHMS TUIOTE3bl MO MPOBEPKE MPABWILHOCTU
BBICKA3bIBAEMBIX CYXICHUM;

npuoOpeTeHNe OTbITA M0 TJIAHUPOBAHUIO, OPTaHU3AIMH U MPOBECHUIO YUCHUYECKHUX
AKCIIEPUMEHTOB: YMEHUE HAOI0IATh 33 XOA0M MPOIIECCa, CAMOCTOSTENbHO MPOTHO3UPOBATh
ero pes3yiabTar, GopMyaHpoBaTb 00OOIIEHUS U BBIBOJbI IO PE3yJIbTaTaM MPOBENEHHOTO
OTIbITA, UCCJICIOBAHNUS, COCTABIISITh OTYET O MPOJIETaHHOM padoTe;

3) paboTa ¢ nH(DOpMaIHECH:

YMEHUE BbIOMpaTh, aHAIM3UPOBATh U UHTEPHPETUPOBATH UH(DOPMALIUIO PA3TUYHBIX
BUJIOB U (DOPM MpE/ICTABICHUS, TOTYyYAEMYIO U3 pa3HbIX UICTOYHUKOB (HAYYHO -MIOMYJIsipHast



JUTEpaTypa XUMHUYECKOTO COJEpKaHMsl, CIpaBOYHbIE MOCOOuUs, pecypchl HHTepHeTa),
KPUTUIECKU OIEHUBATh MMPOTHUBOPEUMBYIO M HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TPUMEHATh pa3UdHble METOJBl M 3alpoChl TNPU TOUCKE U OTOOpe
UHGOPMAIMK U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX JIJI1 BBIMIOJHCHUS YIECOHBIX U
MO3HABATEIbHBIX 337a4 OMNPENeIEHHOTO TUMa, NpHOOpeTeHHe ombiTa B 00JacTu
UCIIOJIb30BaHMs HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBIAJCHUE KYIbTYpPOH
AKTUBHOTO HCIIOJIH30BAHMS PA3JIMYHBIX MOUCKOBBIX CUCTEM, CaMOCTOSITEIIbHO BBHIOWpPATh
OoNTUMAITLHYIO (hopMy TpencTaBiIeHUs] HHOOPMAIMY U WLTIOCTPUPOBATH PEllaeMbIe 3a/1a4H
HECJIO)KHBIMHU CXeMaMH, JUarpaMMaMu, IpyTuMH GopMaMu rpadiki U UX KOMOWHAIMSIMU;

YMEHHUE UCIO0JIb30BaTh U aHAIM3UPOBAThH B Mpoliecce y4eOHOU U UCCIe0BATEIbCKOM
JeSTEILHOCTH WHGOPMAIMI0 O BIMSAHUMA IPOMBIIDICHHOCTH, CEILCKOTO XO3SHWCTBA U
TPAHCIIOPTA HA COCTOSHUE OKPYXKAOUIEH ITPUPOTHOM CPEBI;

59.5. Y oOyuwaromerocss OyayT cOOPMHUPOBAHBI CJEAYIONIME YHUBEPCATbHBIC
KOMMYHHUKATHBHBIC JICHCTBUSA

YMEHHME 337aBaTh BOMNPOCHI (B XOJ€ Auaiora M (Wih) JUCKYCCHUM) MO CYUIECTBY
o0cyxmaeMoil TeMbl, (POPMYTHUPOBATH CBOU TMPEJIOKECHUS OTHOCHUTEIHHO BBHITIOJHEHUS
MPEIOKEHHOW 334U,

npuOOpEeTEeHNEe ONBbITa TPE3CHTAIMA PE3YJILTATOB BBITIOJHEHUS XHMHUYECKOTO
IKCcTIepUMeEHTa (J1Tab0paTOPHOTO OIBITA, TA00PATOPHON PabOTHI IO UCCIICTOBAHUIO CBOWCTB
BEIIECTB, YICOHOTO MPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMHU TIO3HABATEIbHOW U
UCCIICIOBATEIhCKOM ISATENHHOCTH TIPH PEIICHUHA BO3HUKAIOIINX MPOOJIeM Ha OCHOBE yuéra
0OIMX MHTEPECOB M COTJIACOBAHUS MO3UIINN (00CYXICHUSA, 0OMEH MHCHHSIMH, «MO3TOBBIC
IITYPMBD», KOOPJHHAIMS COBMECTHBIX JIEHCTBUM, OTpEEICHHEe KPUTEPUEB IO OICHKE
KauecTBa BHITIOJIHEHHON pabOThI U IpYTHe);

5.6. Y oOyuaromerocss Oyayr cQOpMHUpPOBaHBI CJEAYIOUIME YHUBEpCAIbHbIC
peryJsITUBHBIC IEHCTBHUS:

YMEHUE CaMOCTOSTEIILHO  ONPENSISATh IENd  JIeATEIIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJMPOBaTbh M TMPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NeSTEIbHOCTh, BBIOWpaTh Haubosee d(ddexkTuBHBIE CHMOCOOBI peleHUs Yy4eOHBIX U
MO3HABATENbHBIX 33134, CAMOCTOSATEIHHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIN
AITOPUTM JEHCTBUN MIPU BBIMOJHEHUM 33JaHUN C y4E€TOM TOJIy4YE€HHUS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMAX, OLIEHUBATh COOTBETCTBHE MOJYYECHHOTO
pe3yibTara 3assBICHHOM IIEIH;

YMEHHE WCIOJh30BaTh W AHAIM3UPOBATh KOHTEKCTHI, MpeajiaraéMbie B YCIOBUHU
3aJIaHuH.

5.7. IlpenmeTHbIe pe3yabTaThl 0CBOEHUS MPOTPAMMBI 10 XMMHUU Ha YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHus.

B cocTaBe mpeaMeTHBIX PE3yNbTaTOB MO OCBOCHUIO OOSI3aTEILHOTO COJIEPKAHMS,
YCTAaHOBJICHHOTO JaHHOW denepalibHOM pabouell mporpamMMoOM, BBIJCISIOT: OCBOCHHBIE
oOydJarmMMICsT HayYHbIE 3HAHHSI, YMEHHUS U CHOCOOBI JeicTBUi, cnenuduyeckue s
NpEeIMETHON 001acTh « XUMUS», BUIBI JEATEIHHOCTH IO MOJYyYEHUIO HOBOTO 3HAHMS, €r0
UHTEpIIpeTallii, MPeoOpa30BaHMI0O W TNPUMEHEHHUIO B Pa3jMUYHBIX YYEOHBIX M HOBBIX
CUTYaITUSX.

5.7.1. K koHiyy oOyueHuss B 8 kimacce y oOywaromierocss 0yay chopMHUpPOBaHBI
CTICTYIOIIHE TTPEAMETHBIE PE3yIbTaThl 110 XUMHUH:



PaCKpBIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSATUN: aTOM, MOJIEKYJIa, XUMUIECKHUI
AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH (OJTHOPOJHAS U HEOJHOPOIHAsA),
BAJICHTHOCTh, OTHOCHUTEIbHAS ATOMHAs M MOJIEKYJSpHas Macca, KOJUYECTBO BEIECTBA,
MOJIb, MOJISIPHAsI Macca, MacCoOBas J0JIS1 XUMHUUECKOTO JIEMEHTA B COCTMHEHUH, MOJIIPHBIN
00bEM, OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATENIbHOCTh, CTEIIEHb OKUCIICHUS,
XUMUYECKasi peakius, KilacCupuKalMs peakiuil: peakiuu COCAUHEHUS, PEaKIuu
Pa3JIOKEHHSI, PEAKIIMH 3aMEIICHUs, PeaKkIini 0OMEHa, 9K30- U SHIOTEPMHUUECKUE PEaKIInH,
TEIUIOBOM 3 dEeKT peakiyu, SApO aroMa, AIEKTPOHHBINA CJIOW aToma, aTOMHas OpOuTallb,
pagdyc aToma, XMMHUYECKasi CBsA3b, MOJSIPHAS M HEMOJIIpHas KOBAJICHTHAas CBS3b, MOHHAs
CBSI3b, HOH, KATUOH, aHUOH, PACTBOP, MAacCOBas 10Ji4 BellecTBa (pOIEHTHAs] KOHIICHTPAIIHs] )
B PacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHA M MPUMEHSATH ITH
MOHSATUS TIPU OTIMCAHUU BEIIECTB M UX MPEBPAIlICHUH;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIs COCTaBJCHUsS (OpMys BEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIIUM;

OTIPEACIATh BAJCHTHOCTh aTOMOB D3JIEMEHTOB B OWHAPHBIX COCIMHEHUSX, CTEICHBb
OKHUCJICHUS DJJIEMEHTOB B OHWHAPHBIX COCIAMHEHUSX, TMPHUHAJICKHOCTh BEIIECTB K
OTpeACIEHHOMY KJIACCY COEAMHEHUM IO popMyJiaMm, BUJ XUMUYECKOH CBS3U (KOBAJICHTHAS U
WOHHAs1) B HEOPTaHUYECKUX COCTUHEHUSIX;

packpbiBaTh cMbIC [lepuoanueckoro 3akoHa .M. MenneneeBa: 1eMOHCTPUPOBATH
MOHUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX DOJEMEHTOB OT HX
noJsioxkeHus B [leproandeckoii cucteMe, 3aKOHOB COXPAHEHHUS MacChl BEILIECTB, TOCTOSTHCTBA
COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO  y4Y€HMs, 3aKOHa ABOTaJpO, ONMUCHIBATh U
XapakTepu3oBarh TaOIMUHYIO Gopmy Ileproamdeckoil CUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
pa3aMuarth TOHATUS «TJIaBHas mnoarpynmna (A-rpymma)y U «noOodHas MOATpYIIa
(b-rpymnma)», manbie 1 00JbIIME TEPUObI, COOTHOCUTh 0003HAYEHUS, KOTOPBIE UMEIOTCS B
tabmmie «llepuogumyeckas cuctema xumudeckux dnemeHTtoB J[.M. MenneneeBa» ¢
YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XUMHUYECKHUX JICMEHTOB (COCTaB | 3apsij
Aa7pa, 001Iee YUCIIO JIEKTPOHOB U PACTIPEAEICHUE UX IO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKHE SJIEMEHThI, HEOPTaHWYECKUE BEIIECTBA, XUMUYIECKHE
peaknu (110 YMCJTY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEILIECTB, MO TEINIOBOMY A (dEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XMMUYECKHUE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  MOJTBEpKJIas  ONUCAHWE  TIpUMEpaMU  MOJIGKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKHUX PEAKIIUNA;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KAUECTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPAIECHUN B PA3JIMYHBIX YCIOBUSX;

BBIYUCJIISITh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJTI0 XUMUYECKOTO dJIeMeHTa 1o (opMyJie COCAUWHEHHs, MacCOBYIO JOJIIO BEIIECTBA B
pacTBOpE, IPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN pEAKIUY;

MIPUMEHATh OCHOBHBIE OTIEPAIlUU MBICIUTEIbHON JAEATeIbHOCTA — aHAJIM3 U CUHTE3,

CpaBHEHHUE, 000011eHHE, CUCTEMAaTHU3alIHIO, KJIaCcCU(UKALIUIO, BBISIBJICHUC
MPUYUHHO-CJIEACTBEHHBIX CBSI3€M — UIA M3YYEHHS CBOMCTB BEIIECTB M XUMHYECKHX
peaKIuii, €CTECTBCHHO-HAyYHBIC METOJbI IIO3HAHUS — HaOJIOJCHHE, H3MEpEHHE,

MOJIEIIMPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICIICHHBIN);
CJeI0oBaTh MpaBWJIAM IOJIb30BAaHHUA XMMHUYECKOM MOCYI0M M J1a0OpaTOpHBIM
o0OpyloBaHMEM, a TaKkKe MpaBuWiaM oOOpalieHuss C BEUIeCTBaMH B COOTBETCTBHU C



WHCTPYKIUSAMHU TI0 BBITIOJHEHHUIO JIAOOPATOPHBIX XUMUUYECKUX OIBITOB IO IMOJYyYCHUIO U
coOMpaHuIo ra3000pa3HBIX BEMIECTB (BOAOPO/1a M KHCIOPO1a), IPUTOTOBJICHUIO PACTBOPOB C
ONPENENEHHON MacCOBOM JOJIEM PAacCTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH
XUMHYECKHUE HKCTIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IMIENIOYEH U KHCJIOT C MMOMOIIBIO
UHIMKATOPOB (JakMyc, PeHOIPTAICUH, METUIOPAHX U JIPYTHE).

5.7.2. K xonmy obywenus B 9 kijacce y oOyuaromerocs Oyay chopMHUpPOBaHBI
CTICTYIOIIHE TTPEAMETHBIE PE3yIbTaThl 110 XUMHUH:

PaCKpBIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX TMOHATUN: XUMHUECKUN DJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHMOH, aHHWOH, MPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPUIIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAsl pEaKIUsi, XUMHUUECKasl CBA3b,
TEIIOBOM  3((deKT peakmuu, MOJb, MOJSIPHBIH O00BEM, pacTBOP, DJIEKTPOJIMTEHL,
HEDJICKTPOJUTHI,  DJIEKTPOJIMTUYECKAs  JUCCOLMALMSA, PEaKIUu HMOHHOro OOMeEHa,
KaTalu3arop, XUMHYECKOE paBHOBECHE, OOpaTuMble U HeoOpaThUMble pEeaklivu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHBIE PEAKIIUU, OKUCIUTEIh, BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAHOBIICHUE, AJUIOTPOTHs, aM(POTEPHOCTh, XUMHUECKasl CBSI3b (KOBAICHTHAS, NOHHA,
METAJUIMYECKasA), KPUCTALIMUECKAs PEelIETKa, KOPPO3Us METAUIOB, CIUIABbl, CKOPOCTb
XUMHUYECKOH peakluu, npeaenbpHo qomyctumas konueHnrpauus [IJIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHATUA M MPUMEHSATH 3TU
MOHATHS MIPU OTIMCAHUK BEIIECTB U WX MPEBPaICHUH;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [JIsl COCTaBJieHHsS (POpMyN BEHIECTB U
YPaBHEHUN XUMHUYECKHUX PEAKLINN;

ONpEAeNATh BAJEHTHOCTh M CTENEHb OKUCJICHUS XUMHYECKHX DJJIEMEHTOB B
COCAMHEHMSIX PA3JIMIHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEAEIEHHOMY KIaccCy
COCIUHEHUM 110 hopMyJiaM, BU XUMUYECKOM CBS3H (KOBAJICHTHASI, MOHHAS, META/THYECKasl )
B HEOPTaHUYECKUX COCMHEHUSX, 3apsi] MOHA 110 XUMUYECKOH (hopMyJie, XapaKTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHUM, THUIl KPUCTALUIMYECKON PpEeIETKA
KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIca [lepuonnueckoro 3akona J[.11. MenneneeBa u 1eEMOHCTPUPOBATh
€ro IMOHHMMAaHHUE: OINHUCHIBATh M XapakTepu3oBaTh TabimuHyro ¢opmy Ilepumoanueckoit
CHUCTEMbI XUMHUYECKHUX JIEMEHTOB: pa3jIMyarh NOHATUS «IJ1aBHas noAarpynna (A-rpymnmna)» u
«mmoboynas moxarpymma (b-rpymma)», wmameie w  OoNbIIME TIEPHOABI, COOTHOCHTH
0003HaYEHUs, KOTOpbIE MMEIOTCS B MEPUOJAUYECKONM TabiMile, C YHUCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHUS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps]l siapa, od1iee
YUCJIO AJIEKTPOHOB W paclpeiesieHue MX MO SJIEKTPOHHBIM CJ0SIM), OOBACHATH 00IIMe
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JIEMEHTOB M MX COCIUHEHUH B Mpeenax MasbIX
NEPHUOJIOB U IIIaBHBIX MOATPYHN C Y4ETOM CTPOECHUS UX aTOMOB;

KJaccu(UUIMPOBaTh XUMUYECKHUE 3JIEMEHThI, HEOPTraHUUECKHE BELIECTBA, XUMUYECKUE
peakiuu (10 YHUCITy U COCTaBYy YUaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO TETIIOBOMY 3 (deKTy,
110 U3MEHEHUIO CTETICHEN OKUCIICHUS XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOmMME U chenupuueckue XUMHYECKUE CBOMCTBA
MPOCTBIX M CJIOXKHBIX BEIIECTB, MOJATBEPKAasi OMUCAHUE MPUMEPAMH MOJEKYJSPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIHA;

COCTAaBJISITh YPABHEHUS 3JIEKTPOJIMTUYECKON JUCCOMALINY KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YpaBHEHUS pPEAKIM HMOHHOTO OOMEHa, ypaBHEHUS peakiui,
MOJTBEPIKIAIONIMX CYIIECTBOBAHUE MEHETUUYECKOW CBA3M MEXK/Y BEIIECTBAMHU Pa3IMUHBIX
KJIACCOB;



PacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUNA MOCPEACTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OallaHca dTHX peaKiuii;

IPOTHO3MPOBATh CBOKWCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS, BO3MOXKHOCTH
NPOTEKAHUSA XUMUYECKUX MPEBPAICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYUCJIISITH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JOJII0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COECAUHEHMs, MacCCOBYIO JOJIIO BEUIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOU PEaKIInu;

cobmofarb TMpaBuja TMOJb30BaHHUS XUMHUYECKOW TMOCYAONM U J1abOpaTOpHBIM
0o0OpygoBaHMEM, a TakXke IMpaBwia OOpAlllEHHs C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLMSIMU IO BBINOJHEHUIO Ja0OPATOPHBIX XUMHUYECKHX OMNBITOB IO MOJYYEHUIO U
coOupaHuio Ta3000pa3HBIX BEIIESCTB (aMMHUAKa U YIJIEKUCIIOTO Ta3a);

IPOBOJUTH PEAKIIUU, TTOATBEPKIAIOIME KaueCTBEHHBIN COCTAB Pa3JIMYHBIX BEUIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPUAOPOMUA-, UOAUM-, KapOoHat-, ocdar-, cummKar-,
cynb(dar-, TUAPOKCUA-UOHBI, KAaTHOHbl AMMOHHMS W HMOHBI H3YYEHHBIX METAIIOB,
OPUCYTCTBYIOLME B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX BEILECTB;

NPUMEHITh OCHOBHBIEC OIEPAIMM MBICIUTEILHON NIEATEIbHOCTH — aHaJIM3 U CUHTE3,
CpaBHEHUE, 000011IeHNE, CUCTEMATU3AIINIO, BBISIBJICHUE IPUUYUHHO-CJIEICTBEHHBIX CBA3EH —
IUIsL U3YYEHHUsI CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIUM, ECTECTBEHHO-HAYYHbIE METO]IbI
MO3HAHUSA — HaOMIOICHHWE, W3MEPEHHE, MOJICTMPOBAHME, OSKCIEPUMEHT (pealbHbId U
MBICJICHHBIM).



