155. PepepanbHasa paboyas nporpamma no yye6Homy npegmety "Xumua"
(6a3oBbIN YPOBEHD).

155.1. ®denepanphas paboudas mporpamma o ydeObHomy mnpenmery "Xumwus'" (06a30BbIi
YPOBEHb) (J1ajiee COOTBETCTBEHHO - MPOTrpaMMa 10 XMMHHU, XUMHUs) BKJIIOYAET MOSICHUTEIHHYIO
3aIMCKY, COJepKaHue O0yUeHHUs, INTAHUPYEMbIE PE3YJIbTaThl OCBOCHHUS IPOTPAMMBI 10 XUMHH.

155.2. NosAcHUTeNnbLHaA 3anucka.

155.2.1. IlporpamMma o XMMHUU Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHuUs COCTaBJICHA HA
OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOCHUS OCHOBHOH 0Opa30BaTEeNbHOM MMPOrpamMMBbl
OCHOBHOro ob6mero obpaszoBanms, mpeactaBieHHbIx B PI'OC OO0, a Takke Ha OCHOBE
benepanpHO pabodeil mporpaMMBbl BOCIIUTAHUS U C YYETOM KOHIICTIIIUY MPETOaBaHuUs yIeOHOTO
npeamera "Xumus'" B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit deneparun.

155.2.2. Tlporpamma mo XxuMuu pa3zpaboTaHa C IENbI0 OKa3aHUS METOIUYECKON ITOMOIIN
YUUTEIIO B CO3JIaHUH PA0OYEH MPOrpaMMBbl 110 Y4eOHOMY MTPEIMETY.

[IporpamMMa 1Mo XWMHH JaeT NPEACTABICHHUE O IENX, OOIIeH cTpaTerud OOYyYCHHS,
BOCIIUTAHMSI W Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH YUEOHOTO MpPEIMETa, YCTaHABIWBACT
00s13aTeNIbHOE TPEJIMETHOE COJIEpIKAHKE, MPeTyCMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYPUPOBaHUE TI0 pa3jieiiaM u TeMaM IPOrpaMMBbl 10 XMMHHU, ONPEIENISIeT KOJIUYSCTBEHHBIC
Y KQUeCTBEHHBIC XapaKTEPUCTUKHU COACPKAHMSI, PEKOMEHIYEMYIO ITOCIIE0BATSILHOCTD H3yUCHUS
XUMHHU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUYaIOIINXCS, OMPEAEIIIeT BO3SMOXKHOCTH IPEAMETA IS peaTn3auu
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW IMPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00IIero o0pa3oBaHHs, a TaKXKe TpeOOBaHW K pe3yiabTaTaM OOyYeHUs XUMHUU Ha
YPOBHE IIeJIeH M3y4YCHHS MPEIMETa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOM JIEATEILHOCTH
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

155.2.3. 3HaHMe XMMHUHU CIYXUT OCHOBOM JuIsi (OpPMHUPOBAaHUS MHPOBO33PEHUS
oOyuyarolerocsi, €ro MpeiCTaBiIeHU 0 MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT
dopmupyeMble XUMHEH NpPEACTaBICHUS O B3aMMONPEBPALCHUSX SHEPrMM M 00 3BONIIOLUU
BEUIECTB B IMPUPOJIE, O MyTSIX pPELIEHUs IJI0OATbHBIX MpoOJeM YCTOWYMBOTO pa3BUTHUS
4eJI0BEYECTBA - CHIPhEBOM, SHEPreTUUECKOH, MUILIEBON U KOJIOTHYECKOi 6e3011acHOCTH, polIeM
3/IpaBOOXPAHEHMUSL.

155.2.4. 3y4yeHne XUMHH:

CIOCOOCTBYET peaanu3alii BO3MOXKHOCTEHN Ul CaMOpa3BUTHS U (HOPMHUPOBAHUS KYJIbTYpPbI
JUYHOCTH, ee 001el U (PyHKIIMOHATbHON T'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHUE MBIIIUICHHUS U TBOPUYECKHX CIIOCOOHOCTEN 00yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATEeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOW JKM3HM, Tak U B
npohecCHOHANBEHOM e TeNbHOCTH,

3HAKOMHT CO CHEIU(PUKOI HAyYHOTO MBIIIJIEHUS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIs/1a
Ha €IMHCTBO MPHUPOJBl M YEJIOBEKAa, SIBISETCS OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUHU
€CTECTBEHHO-HayYHOU IPaMOTHOCTH O0YyYaroIINXCs;

CIOCOOCTBYET (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPHPOJC, K 4YeJOBEKY, BHOCHT CBOW BKJIaJ B DKOJOTHYECKOE O0Opa3oBaHHE
o0yJaromuxcs.



JlaHHbIe HampaBlieHUs B OOy4eHMHM XHMHHM OOecreuuBaroTcs crenu(ukoil conuepikaHus
y4eOHOT0 npeaMeTa, KOTOPBI SIBIISICTCS TTEAarorn4ecky aaarTHPOBAHHBIM OTpaXKEHHUEM 0a30BOM
HAYK{ XMMUU Ha OTIPE/ICIICHHOM JTaIle €€ Pa3BUTHUA.

155.2.5. Kypc XxumMun Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHS OPHEHTHPOBAH Ha
OCBOCHHE O0YJAIOIIMMHUCS CHCTEMbI TIEPBOHAYAIILHBIX MOHSATUN XHUMUH, OCHOB HEOPTaHHUYECKOM
XUMHUH U HEKOTOPBIX OTJENIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKON XUMUH.

155.2.6. CtpykTypa comepskaHusi HpOrpaMMbl 1O XUMHH c(OpMHpOBaHAa Ha OCHOBE
CHCTEMHOT0 ToAxoAa K ee m3ydeHuro. ConeprkaHHE CKIIQJBIBACTCS M3 CHUCTEMBI IOHITUH O
XMMHYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATHH O XUMHUYecKoW peakiuu. O6e 3Tu
CHCTEMbI CTPYKTYPHO OPraHHM30BaHbI M0 MPUHIMUIY ITOCIEIOBATEIHFHOIO Pa3BUTUS 3HAHUHM Ha
OCHOBE TEOPETUYECKHX MPEACTABICHUI Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOT'O YU€HUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS,
[Tepuonnueckoro 3akona .M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
YUYEHUS O CTPOSHUU aTOMa U XUMUYECKOU CBS3H;

IIPEICTaBICHUI 00 MEKTPOIIUTUYECKON TUCCOLMAIIMH BEILIECTB B PACTBOPAX.

Teopernyeckne 3HaHUA pPACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH IIOJIYYEHHBIX H
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IOCIEOBATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBITTOJTHSS
(GyHKLIMU OOBSICHEHUS U TPOrHO3UPOBAHUSI CBOIMCTB, CTPOCHHUS U BO3MOKHOCTEN IPAaKTHYECKOTO
IIPUMEHEHUS U MTOIYYEHUS U3y4aeMbIX BEIECTB.

OcBoeHne mporpamMmbl IO XHMHH CIIOCOOCTBYET (DOPMUPOBAHUIO THPEACTaBIECHUS O
XUMUYECKOM COCTAaBJAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHOM IIpUPOJBI,
LIEHHOCTHOTO OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydyeHne xumun
MIPOUCXOUT C IPUBJICUEHUEM 3HAHUI U3 paHee U3YUYEHHBIX Y4eOHBIX peaAMeToB: "OKpyKarouuil
mup", "buonorus. 5 - 7 knaccel" u "®usnka. 7 knacc".

155.2.7. Tlpu u3y4yeHUU XUMHUHU MPOUCXOIUT (POPMHPOBAHUE 3HAHUNW OCHOB XUMHUYECKOU
HAaYKHU KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUYECKOM AEATEIbHOCTH YeJIOBeKa M KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajaya Y4eOHOTro MpeaMeTa COCTOMT B
(GOpMHpPOBAHUU CHCTEMBl XMMHYECKHUX 3HAHHUH - BaXHEWIIMX (AKTOB, MOHATHH, 3aKOHOB U
TEOPETUYECKHUX IOJIOKEHUH, AOCTYMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOIO XapaKTepa, S3bIKa
HayKH, B MPUOOIIEHUH K HayYHBIM METOJIaM TMO3HAaHUS MPHU U3YYEHUHU BEIIECTB U XMMUYECKUX
peakuuii, B GOpMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN M UX NPUMEHEHUH B y4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATEIbCKOM 1eATeTbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

155.2.8. Tlpu u3yuyeHMM XHMHUU Ha YpPOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs BaKHOE
3HaYeHHe NMPUOOpeNn TaKue e, Kak:

(dhopMUpOBaHHE HMHTEIUIEKTYalbHO PAa3BUTON IJIMYHOCTH, TOTOBOW K camMooOpa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATHIO PEIIEHUH, CIMOCOOHON aJanTHpOBaTHCS K
OBICTPO MEHSIOIINMCS YCIIOBUSM KU3HU;

HalpaBJIEHHOCTh OOy4YeHUS Ha CHCTEMaTH4ecKoe MpHOOIIeHHe oO0yJarommxes K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOAAaM  IO3HAHUS,
(bOopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;



o0ecrieyeHrne YCJIOBUH, CIOCOOCTBYIOIIUMX MPHUOOPETEHUIO OOYYalOIMMUCS — OIBITa
pPa3HOOOpA3HOH NESTENFHOCTH, MO3HAHHUS W CAMOIIO3HAHUS, KIIFOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMHGTGHHHﬁ), HMCIOIIUX YHUBCPCAJILHOC 3HAYCHHUEC JIA PA3JIMUIHBIX BUAOB JACATCIbHOCTH,

¢dbopmupoBanue o0meld (PpyHKIMOHAIBHON M €CTEeCTBEHHO-HAyYHOW IpaMOTHOCTH, B TOM
YHCIIe YMEHHUH OOBSICHATH U OIICHUBATH SBIICHUS OKPYKAIOIIETO MUPA, UCIIOJIb3Ysl 3HAHUS U OIIBIT,
MOJIyYEHHBIC MPH U3YyYECHUU XHUMHUH, MPUMEHATh UX MPHU PEIICHUH NpoOJieM B MOBCEIHEBHOI
JKU3HU U TPYJIOBOM JESTEIBHOCTH;

¢dbopMupoBaHue y oOy4arolmuxcs T'YMaHUCTHUYECKHX OTHOILIECHUH, MOHMMAaHUS I[EHHOCTH
XUMHUYECKHX 3HAHHWHA I BBIPAOOTKM 3KOJOTHUYECKH IEJIeCO00pa3HOro TOBEICHUS B OBITY U
TPYJIOBON JEATENILHOCTH B LEJSIX COXPAHEHHS CBOETO 37I0POBbS U OKPYXAlOIIeH MpUpOTHON
Cpenbl;

pa3BUTHE MOTUBALMM K O0YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHIO Ha
OCHOBE YCBOCHHMS OOIIEUEIIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Ipoduist
U HaIlPaBJIEHHOCTH JajIbHEUIIEro 00yueHHUs.

155.2.9. Obmee yncno 9acoB, PeKOMEHIOBAHHBIX JUIsl M3Y4EHUS] XUMHH, - 136 4acoB: B §
KJacce - 68 yacoB (2 4aca B Hezeqo), B 9 kinacce - 68 yacoB (2 yaca B HEJIEIIO).

155.3. CopepxxaHue oby4eHus B 8 knacce.
155.3.1. IlepBoHauanbHbIE XUMUYECKUE TTOHSITHSI.

[Ipenmer xumuu. Ponb XumuM B KM3HU 4YeloBeKa. XUMHS B cUCTeMe Hayk. Tema u
BelecTBa. u3znueckre CBOMCTBA BEIIECTB. ATpEraTHoe COCTOAHUE BenecTB. [lonsTre 0 MeTogax
MO3HaHMs B XUMHH. YKCThIE BelecTBa U cMech. CriocoObl pa3ieiicHUsI CMECEH.

ATOMBEI B MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CUMBOJIBI XUMHYSCKUX 3JIEMECHTOB. HpOCTI)Ie
" CJIOKHBIC BCIICCTBA. ATOMHO'MOH@KYHHPHOC YUYCHHUC.

Xumunyeckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BewecTB. OTHocuTenbHass aroMHas Macca. OTHOCUTENBbHAas MOJIEKYJSIpHAs Macca.
MaccoBast 10J11 XMMHUYECKOIO JIEMEHTa B COCAMHEHHH.

KomnuecTtso BeniecrBa. Monbs. MousipHas Macca. B3auMocCBs3b KOJIMYECTBA, MACChI M YHMCIIa
CTPYKTYPHBIX €IMHMUII BeulecTBa. PacueTsl o opMynaM XUMHUYECKUX COETUHEHUI.

dusnyeckue M XUMUYECKHE SBICHMS. XHMMHMUYECKas PEaKUUs W €€ NPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIeCTB. XuMUueckue ypaBHeHHs. Kiaccudukanus XUMUYECKUX peakiuuil
(coenuHeHUs, pa3IokKeHUs, 3aMeILeHHs], OOMEHa).

XUMUYECKUI 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCY/0H, MmpaBuiaMu padoThl B
1abopaTopuu U MpHEeMaMu 0OpalleHus ¢ 1a00paTOpHBIM 000pyI0OBaHUEM, U3YUEHUE U OTHCAHHE
(GU3UYECKUX CBOMCTB OOpa3lloB HEOPTaHWYECKHWX BEIIECTB, HAOMIOACHUE (HUIUISCKUX
(maBeHNe BOCKa, TasHHE JIbJIa, pACTUPAHUE caxapa B CTYIKe, KHIICHHE ¥ KOHACHCAIUsI BOJIbI) U
XUMHUYECKHX (TOpeHHME CBEYM, MpPOKaIMBaHUE MEIHON NPOBOJIOKH, B3aMMOJEHCTBHE Mena C
KUCJIOTON) SIBICHUN, HAOJIOJEHNE M ONHMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUECKUX PEaKLuil
(pa3znmoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOpUAOM Oapusi, pa3ioKeHHe
runpokcuaa meau (II) npu HarpeBanuu, B3auMoneicTBHe xese3a ¢ pactBopoM coiu meau (II),
U3Yy4eHUE CIOCOO0B pa3fielieHus: cMeceil (C MOMOIIbI0 MarHura, GUIbTPOBaHUE, BbIIIApUBAHUE,
JUCTWIIALMS, XpoMaTtorpadus), NpOBEIEHHUE OUYUCTKH IOBAPEHHOH CONHM, HAOIIOACHUE W
ONKMCAaHUE PEe3yJIbTaTOB IMPOBEICHUS OINbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHs] Macchl,



CO31aHHE MOJIETIEN MOJIEKYJI (ILIAPOCTEPIKHEBBIX ).
155.3.2. Baxueiiine npeacTaBUTEIM HEOPraHUUYECKHX BEIIIECTB.

Boznyx - cmech razos. CocrtaB Bo3ayxa. Kuciopoa - 31eMEHT M IPOCTOE BELIECTBO.
Haxoxnenue kuciopoja B mpupoje, GU3ndecKkue U XMMUUYECKHUE CBOWCTBA (peakluy TOPEHUS).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOJTy4eHHS KHCIOpoJa B JIabOpaTopuul U
npoMbIlUIeHHOCTH. KpyroBopot kucinopona B mpupoge. O30H - aluioTporHas MOAU(pUKAIuUs
KHCII0pO/a.

TemnoBoit 3pQexT XUMHUECKON peakIHH, TEPMOXMMHUYECKHUE YypaBHEHHUS, HK30- U
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib M MeETaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon - anemenT u npocroe BeniectBo. Haxoxnenue Bogopoaa B npupojie, pusnueckue
U XUMUYECKHE CBOWMCTBA, IPUMEHEHHUE, CIIOCO0bI MmostydeHus. Kuciaotel u comnu.

MoutsipHblii 00b€M ra3oB. Pacuersl 10 XUMUYECKUM YpaBHEHUSIM.

Oduznueckue CcBOMCTBa BOAbl. Boma kak pactBoputenb. PactBopsl. HacwliieHHBIE 1
HEHACBIILICHHBIE PacTBOpPbI. PacTBOpUMOCTh BelIECTB B Bojae. MaccoBas [0Sl BEIIECTBA B
pactBope. XUMHUYECKHE CBOWMCTBA BOJIbl. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJEC U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa M OYUCTKA
MPUPOAHBIX BO/I.

Knaccudpukanus Heopranmueckux coeauHenuid. Oxcuapl. Kinaccudukarus OKCHIIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OKCHI0B. DU3MUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHne okcuaos.

OcHoBanus. Kraccubukanus OCHOBaHMN: WIENOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenkiarypa ocHoBanuii. @uU3MYECKHME M XHUMHYECKHE CBOWCTBA OCHOBaHWU. [lomydeHue
OCHOBAaHMH.

Kucnotsl. Knaccugpukanusa xkuciaor. Homenknatypa kucinor. Ousndeckre U XUMUYECKUE
cBoiicTBa kucnoT. Psan akrusHoctu metauioB H.H. bekerosa. [lomyuenue kucmuor.

Comu. Homenknatypa coneit.
dusnyeckue u XMMU4YecKue cBoricTBa cosel. [lomyuenue conei.
I'eneTnueckas cBsI3b MEKy KJIaCCAMU HEOPTAaHUYECKUX COCTMHEHUN.

XUMHUECKUI HKCHEPUMEHT: KAueCTBEHHOE OIpe/IeIeHue COJAepXKaHUid KUCIOpoJia B
BO3/yXe, MOIy4YeHue, cCoOOMpaHne, paclio3HaBaHNE U N3YUeHHE CBOMCTB KHCIOPOa, HaOIroAeHne
B3aMMO/ICHCTBHS BELIECTB C KUCIOPOJOM U YCIOBHS BO3HUKHOBEHHUS U MPEKPALICHUs TOPEHUs
(moxkapa), o3HaKOMJIEHHE ¢ 00pa3IlaMy OKCHUJIOB U OTIMCAHUE WX CBOWCTB, TIOJyUYE€HHE, COOMpaHue,
pacrio3HaBaHHE U U3yYeHHE CBOMCTB BOJIOpOJIa (TOpPEHNUE), B3aUMOACHCTBUE BOIOPO/Ia C OKCHIIOM
meau (II) (BO3MOXKHO HCHONB30BaHME BHUAEOMATEpUAIOB), HaOMIOAEHHE OOPa3LOB BELECTB
KOJINYeCTBOM | MOJb, HCCIIEJOBaHUE OCOOEHHOCTEH pPACTBOPEHMsI BEILECTB C Pa3IUYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHUE PACTBOPOB C OMPEACICHHON MACCOBOM JI0JIEl PaCTBOPEHHOTO
BEIIECTBA, B3aUMOJIEMCTBUE BOABI C MeTaulaMd (HaTpueM U KajbleM) (BO3MOXHO
UCTIOIB30BaHUE BHUCOMATEPHATIOB), WCCIEIOBAaHHE OOpa3llOB HEOPTaHWYECKHUX BEIISCTB
pa3IMYHBIX KJIACCOB, HAOIIO/IEHNE M3MEHEHUS OKPAacKd HHJIUKATOPOB B pacTBOpax KHUCIOT U
nienouel, n3ydeHue B3aumozeiicTaus okcuna meau (II) ¢ pactBopom cepHO KUCITOTHI, KUCIIOT C



MeTaJlJlaMH, peakUuil HeHUTpaau3aluu, MOJIy4eHHE HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOTO MeTajula JIPYyTMM M3 pacTBOpa COJM, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7ad M0 TeMe
"BakHel1ne Kjacchl HEOPraHMYECKUX COEAMHEHNN" .

155.3.3. Ilepuonuueckuii 3akoH u Ilepuoanueckas cucrema XUMuU4Yeckux siaeMeHToB J[. 1.
MenneneeBa. CrtpoeHue atoMoB. XUMHYEcKass CBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKIuu.

[TepBbie MOMBITKH KIaccU(DUKAIINE XUMUYECKUX JIEMEHTOB. [oHITHE O rpynmax CXOTIHBIX
3JIEMEHTOB (LIEJIOUHBIE U IIETI0OYHO3EMENIbHBIE METAJIIIbI, TaJIOT€Hbl, THEPTHBIE T'a3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHBIC OKCHUIBI M TUAPOKCHUIBI.

[lepuonuueckuii 3akoH. Ilepuogmueckass cucrema Xumudeckux siemMentoB J[.H.
MengeneeBa. KopoTkomepuonnas u anuHHoONepuogHas ¢opmbl [leprogudeckoil CHUCTEMBI
xumudeckux dsnemeHTtoB .M. MenneneeBa. Ilepuonbl u rpynmnbl. Duzndeckuil CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponsl. CTpoeHUE 3JIEKTPOHHBIX
obonouek aroMoB TmepBbIX 20 xumuueckux oanemeHToB llepuommyeckoit cucremsr J[.U.
MenaeneeBa. XapakTepucTUKa XUMHYECKOr0 3JIEMEHTA MO €ro MoJjioxkeHuto B llepuoanueckoi
cucreme JI.1. MeHnneneena.

3aKOHOMEPHOCTH U3MEHEHHS paJnyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETaJUIMYECKUX CBOWCTB IO TpymmaM M mepuoaaMm. 3Hadyenue [lepuoamdeckoro 3akoHa u
[lepuoanyeckoit CUCTEMbl XMMHUYECKUX DJIEMEHTOB JUIsl pa3BUTHs Hayku U mpaktuku. J[.U.
MenpeneeB - y4€HbI U T'PaKJaHHH.

Xumuueckas CBS3b. KoBasienTHas (monsipHas u HETOJsIpHAS) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XMMHUYECKUX 3JIEMEHTOB. lloHHAas CBS3b.

Crenenb okucneHus. OKUCIUTEIBHO-BOCCTAHOBUTEIIHHEIC pCaKkIuu. Hpoueccm OKHCJICHUA
1 BoccTaHOBJICHUA. OKUCIUTEIM U BOCCTAHOBUTEIIH.

XUMHUECKUI HSKCHEPUMEHT: HU3ydeHHE OOpa3llOB BEIIECTB METAIJIOB U HEMETaJlIoB,
BSaHMOI[CI\/JICTBI/Ie THAPOKCHUAA LUHKA C pacTBOpaMu KHUCIOT U meHOqeﬁ, MMPOBEACHUEC OIILITOB,
WITIOCTPUPYIOIIUX HPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKkIUil (ropeHue, peakuuu
Pa3oKEHUs1, COCUHEHMUS).

155.3.4. MexxnpeIMETHBIE CBSI3U.

Peanuzanus MeXnpeIMETHBIX CBSA3€H MpPU W3YYEHMHM XMMHUHU B 8 KJIAcC€ OCYIIECTBISETCS
yepe3 UCIOIb30BaHNe Kak OOIIMX €CTECTBEHHO-HAYYHbIX OHATHUI, TaK U MOHATHUH, SABISIOIINXCS
CHUCTEMHBIMU ISl OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO01re ecTeCTBeHHO-HAYYHbBIC TTOHITHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CHUHTE3, Kiaccu(UKaIus, TMePUOJUIHOCTh, HAOIIOICHNE, OHKCICPUMEHT, MOJICIUPOBAHHE,
MU3MEPEHUE, MOJIENIb, SIBIICHUE.

®usuka: Marepusi, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJI, H3OTOIbI,
pPaMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsj, BEIIECTBO, TeJIO0, O0beM, arperaTHoe
COCTOsIHHEC Bf€IICCTBaA, ras, (bHSH‘IeCKl/Ie BCJIIMYMHBI, €IHUHHUIIBI I/I3MepeHI/I$I, KOCMOC, IIJIaHCTHI,
3Be31b1, CoHIIE.

buonorust: potocuntes, npxanue, ouocdepa.



I'eorpadus: armocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPOJIBL, ITOJIE3HbIE HCKOMIAEMBIE,
TOILUIMBO, BOJHBIE PECYPCHI.

155.4. CopepxxaHue oby4yeHus B 9 Knacce.
155.4.1. BemecTBo u XUMHUYECKas PEAKIIMSL.

[lepuonuueckuii 3akoH. Ilepuogmueckass cucrema Xumudeckux sieMentoB J[.H.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB XHUMHUUYECKHX
3JIEMEHTOB TEPBBIX TPEX IEPUOIOB, Kajus, KIBIUSI W HMX COCAUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM AJIeMEeHTOB B llepronyeckoit cucteMe U CTpOEHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHUAbl XUMHUYECKON CBSI3U. THUMBI KPUCTALIMYECKUX PELIETOK,
3aBHCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU U BUJIa XUMUYECKOW CBSI3H.

KJ'IaCCI/I(l)I/IKaI_II/IH U HOMCHKJIaTypa HCOPraHHM4Y€CKHUX BCIICCTB. XHUMHUYECKHEe CBOMCTBA
BCIICCTB, OTHOCAIIMXCA K Pa3IMYHBIM KJIaCCaM HCOPraHWMYCCKUX COGHHHGHHﬁ, TCHCTUYCCKas
CBsA3b HCOPTaHNYCCKHX BCIICCTB.

Knaccuukanus XMMHYECKHX PEaKIHid 10 Pa3IMYHBIM IpU3HAKaM (IO YMCIIy U COCTaBy
YUYaCTBYIOIIHMX B PEAKIMH BEIIECTB, 110 TEILIOBOMY d((DEKTY, M0 U3MEHEHHUIO CTETICHEH OKUCICHHSI
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TI0 Yy4YacTHUIO KaTajiuzaTopa). OK30- |
SH/IOTEPMHUUECKUE PEAKIIMH, TEPMOXHUMHUYCCKHE YPABHCHUSI.

[lonste o cxopoctu xumuyeckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX M TeTepOoreHHbBIX peakuusx. Ilonarue o
karanuse. [lonsaTue o xumMuyeckoMm paBHOBeCHH. DaKTOPBI, BIUSIOLINE HA CKOPOCTh XUMHUYECKON
PEaKIMHU U MOJIOKEHNE XMMUYECKOI'O PaBHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKI[UU, AJICKTPOHHBIM OajaHC OKHCIUTEIBHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBiI€HUE YPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOIO OajlaHca.

TeOpI/I}I 3J'ICKTpOJ'II/ITI/I‘-IeCKOI71 JUCCOIIHMAIIU. 9J'ICKTp0J'II/ITLI U HEI3JICKTPOJIUTHI. KaTI/IOHLI,
aHUOHBI. MexaHn3M aucconranyi BEUIECTB € pa3JIMYHbIMU BUJAMU XHUMHYECKOH cBsA3U. CTerneHb
AUCCOoHalu. CunbHBIC U c1a0ble SJICKTPOJINTHI.

Peakuuu nonHoro oOMeHa. YciaoBHsI MPOTEKaHUS peakUUil MOHHOTO OOMEHa, MOJHbIE U
COKpAILCHHBbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
NpEJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
ITonsATHE O THIPONHU3E CONEN.

XUMHYECKUHN OKCIICPUMCHT. O3HAKOMJICHHEC C MOJACIAMU KPUCTAUIMYCCKUX PCIICTOK
HEOPraHMYECKUX BEIECTB - METAUIOB M HeMeTauoB (rpaduTa U anMasa), CIOKHBIX BELIECTB
(xJIopuIa HATPHS ), MICCIIEIOBAaHNE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW PEaKIIUi OT BO3ACHCTBUS
pa3NuYHbIX (PAKTOPOB, HCCIEIOBAHHE HIIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoOIEcca
JMCCOLMANNY  KUCIIOT, IIeNodeil M cojel (BO3MOXKHO HCIIOJIh30BAaHHE BHIECOMATEPHAIIOB),
IPOBE/ICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPU3HAKK IMPOTEKAHHs pPEaKUUid HMOHHOTrO OOMeHa
(oOpazoBaHue ocajaka, BblIEJICHHE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB, HLIOCTPUPYIOLIUX
OPUMEpPbl  OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (ropeHue, peakluud pas3IoKeHHs,
COCIMHEHUS), PACTIO3HABAHNE HEOPTAaHMYECKHX BEIIECTB C TIOMOIIBI0 KAYeCTBEHHBIX PEaKInii Ha
MOHBI, PELICHNE SKCIIEPUMEHTABHBIX 3a/1a4.

155.4.2. HemeTainbl ¥ UX COEINHEHMUS.



OOmast xapakTepucThka TranoreHoB. OCOOCHHOCTHM CTPOCHHMS AaTOMOB, XapaKTEpHbIC
creneHu okucieHusa. CTpoeHHe M (U3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB - TaJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeETaulaMH, HEMETaJlulaMu,
menoyamu). Xsoposopopoa. ConsiHas  KMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JIelcTBre XJI0pa U XJIOPOBOAOPOa Ha OPraHU3M 4elloBeKa. Baknenime Xinopuasl
Y X HaXO0XJIECHUE B IPUPOJIE.

OOmast xapaktepuctuka s1eMeHTOB VIA-Tpynmbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUS.

Crpoenne u pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB - KUCIOPOAA U Cepbl. AJUIOTPOIIHbIE
MOJTUGUKAIMA KHCIOpOJa M Cepbl. XUMHUYECKHE CBOicTBa cepbl. CepoBOIOPOMA, CTpPOCHHE,
(1)I/I3I/I‘-IGCKI/IG U XMMHUYECKHE CBOMCTBA. OKCI/IIILI CCPBbI KaK MPCACTABUTCIIN KHUCJIOTHBIX OKCHIOB.
CepHasi KUCJIOTa, (U3UYECKUE W XMMHUYECKHE CBOMCTBa (0OIIME Kak MpPEICTaBUTENs Kiacca
KHUCTIOT ¥ crienudrueckne). XMMUYECKHUE PEeaKIIiH, JISKAIUE B OCHOBE MMPOMBIIIICHHOTO criocoba
NoJydeHus: cepHOU KUCIOThI. [Ipumenenne. Comu cepHOM KUCIIOTHI, KaYeCTBEHHAsI PEaKIus Ha
cynbar-uoH. HaxoxaeHue cepbl M €€ COSAMHCHHH B TPHUPOJE. XUMHUYECKOE 3arpsi3HECHUE
OKpYKalolled Cpelpl COCIMHEHUSMHU cepbl (KHCIOTHBIC MO0XKIHW, 3arps3HEHHE BO3[yXa H
BOJIOEMOB), CITOCOOBI €0 IPEI0TBPAIICHUSI.

OOmiass xapakTepucThka dyeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUsI aTOMOB,
XapaKTEepPHBIE CTETICHH OKHCIICHMUS.

A30T, pacupocTpaHeHue B Ipupoje, pu3ndyeckue U XuMuyeckue cBoicTBa. Kpyrosopor
a3zoTa B Ipupojie. AMMHUAK, €ro GU3NYECKUEe U XUMUYECKUE CBONCTBA, ITOJIy4€HHUE U IPUMEHEHHUE.
Conn amMoHuS, UX (PU3HYECKHE U XMMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius
Ha MOHBI aMMOHHUsA. A30THas KHCJOTa, €€ IMOJlydyeHHe, (PU3MYeCKHe M XUMHUYECKHE CBOWCTBA
(oOume kak IpeicTaBUTeNs Kiacca KUCIOT M crneuududeckue). Vcnonap3oBaHue HUTPATOB U
coJiell aMMOHHUS B Ka4€CTBE MUHEPAJIbHBIX Y100peHni. XMMHUECKOE 3arpsi3HEHUE OKpY Karolei
Cpezbl COeIMHEHUSMH a30Ta (KUCIOTHBIE JOXK/IH, 3arpsi3HEHNE BO3/lyXa, IOYBbI U BOJJOEMOB).

®ocdop, amnorponHsle Moaupukanuu gocdopa, Gusnueckre U XMMUYECKHE CBOWCTBA.
Oxcun docopa (V) u dpochopras kucnora, Gpu3nvyeckue U XUMUUECKUE CBOWCTBA, OJIyUYECHHUE.
Hcnonp3oBanue ¢pocaToB B KaueCTBE MUHEPAIbHBIX YI100pEHUH.

OOmast xapaktepucTuka 3i1eMeHTOoB IVA-rpynmbel. OcCoO€HHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUSI.

VYraepon, amnoTpornHble MOAM(UKALNU, paclpoCTpaHEHHE B IpHpoJe, (U3NYecKue U
XUMHUYecKHe cBoiicTBa. Ancop6mus. Kpyrosopor yrnepona B npupoze. Okcuasl yraepoaa, ux
¢u3nyeckue M XUMHUYECKHE CBOWMCTBA, ACWCTBHUE HA HKHUBBIE OPraHU3MBI, IOIy4YE€HHE U
MpUMEHEHHe. DJKOJOTUYECKHe MpoOJeMbl, CBs3aHHbIE ¢ okcuaom yriepoaa (IV), rumoresa
r7100aIbHOTO TMOTEMJICHNUsT KIMMaTta, MapHUKOBBIM 3¢ (dekT. YroapbHas KHCIOTa M €€ COJH, UX
q)HSI/I‘IeCKI/IG U XUMHYCCKHUEC CBOfICTBa, MOJIY4YCHHEC W IMPUMCHCHHUC. KauecTBennas peaKkuug Ha
KapOoHaT-1oHBIL. Mcnonap3oBaHrue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIIEHHOCTH U CEITLCKOM
XO03SIUCTBE.

IlepBoHauanbHbIe MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHUSX yIiepoja
(MeraH, 3TaH, STUJIEH, alleTUJIeH, ITAHOJ, TJUIEPUH, YKCYCHasl KucioTa). [IpupoaHble HICTOUHUKH
YIJI€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HePTh), IPOAYKTHI UX MepepaboTKu (O€H3UH), UX POJIb
B OBITY U IPOMBIIIJIEHHOCTH.

[TousiTHe 0 OMOJOTMYECKH BaXKHBIX BCIICCTBAX: XUPaAX, Gem(ax, yrijieBoaax - v Uux poJjii B



KHU3HH 4YCJIOBCKA. MaTepI/IaJIBHOC CAUHCTBO OPraHUYCCKUX U HCOPTAaHNYCCKUX COCHHHCHHﬁ.

Kpemuuii, ero ¢usuueckne M XHUMUYECKHE CBOMCTBA, IMOIY4YEHHE W IPUMEHEHHE.
Coenunenus kpemHusi B mnpupoje. OOmme mpencraienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucnote. CUIMKaThl, UX HCIOJIB30BaHUE B OBITY, MEAMLUHE, IPOMBIIIJIEHHOCTH.
Baxmwueiimme cTpouTenbHbIE MaTepHalibl: KEpPaMUKa, CTEKJIO, LIEMEHT, OETOH, >KeIe300€TOH.
[TpoOnembl 6€30MacHOro NCIOIb30BAHUS CTPOUTENIBHBIX MaTEPUAJIOB B [IOBCEIHEBHON KU3HH.

XUMHUYECKUN SKCHEPUMEHT: HU3y4eHHE OO0pa3loB HEOPraHHMYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHUCIJIOTBI, NPOBEACHUE KAuYEeCTBEHHBIX PEAKIMA Ha XJIOPUI-MOHBI U HaONIOJEHHE
NPU3HAKOB HMX MPOTEKAHHs, OIBITHI, OTpaXKarolmue (QU3MUECKUe W XUMHUYECKHE CBOWMCTBA
rajloOTeHOB U UX COEIMHEHUH (BO3MOXHO HCIOJIb30BaHUE BUIEOMATEPUANIOB), 03HAKOMJICHHE C
o0Opa3maMu XJOpUI0B (TATOTEHUIOB), O3HAKOMIIEHHE ¢ O00pas3llaMu Ccepbl M €€ COeIUHEHHSIMU
(BO3MO’KHO HMCII0JIb30BAaHKE BHIE€OMAaTEPUAIIOB), HA0JIIOJEHHE ITpoLiecca 00YTIMBaHUs caxapa o
JIEHCTBUEM  KOHLUEHTPUPOBAHHOM CEPHOM  KHUCIOTHI, U3Y4CHHE XMMHYECKUX CBOMCTB
pa30aBIeHHON CEepHOW KHCIOThI, NMPOBEJCHHE KAuyeCTBEHHOM peakUuu Ha Cylb(aT-uoH U
HaOJIoIeHNEe TIpU3HAKa ee NMPOTEKaHUs, O3HAKOMIIEHHE C (DU3MUYECKUMH CBOHCTBAMH a30Ta,
dochopa u ux coeMHEHUH (BO3MOMKHO HCII0JIb30BaHUE BUI€OMATEPUAIIOB), 00pa3iaMy a30THBIX
u (ochopHBIX yHOOpeHHMIA, IMONy4YeHHE, COOMpaHHWE, pPAClO3HABAHWE W H3yYCHHE CBOWCTB
aMMMaKa, IPOBE/IEHUE KAUeCTBEHHBIX PEaKUMH Ha MOH aMMOHMSA U (ocdarT-HOH U U3ydyCHHE
IIPU3HAKOB UX MPOTEKaHMsI, B3aUMOJIEHCTBUE KOHIIECHTPUPOBAHHON a30THON KUCJIOTHI C MEJbIO
(BO3MO’KHO HCIIOJIb30BaHHE BUIEOMATEPUAIIOB), U3yYEHHE MOJIETICH KPUCTAIIMUECKUX PEIIeTOK
anMasa, rpaduTta, QyiepeHa, 03HaKOMIICHHE C TPOLIECCOM aCcOPOLMU PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IPOTHUBOrasa, ojlyyeHue, coOnpanue, paclo3HaBaHue u
U3y4eHHE CBOICTB YIJIEKUCIIOTO ra3a, NMPOBEJCHHE KAaYeCTBEHHBIX pEeakiuii Ha KapOoOHAT U
CWJIMKAaT-UOHbl ¥ M3y4YEHHE INPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MNpOIyKLIHEeH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHUE 3KCHEPUMEHTANbHbIX 3a7ad 1o Teme "Baxuelimme
HEMETaJUIbl U UX COEUHEHUs" .

155.4.3. Metaiuibl U X COEIUHEHMS.

OOm1ast XxapakTepUCTHKA XUMUYECKHX 3JIEMEHTOB - METAJJIOB HA OCHOBAHUU X TOJIOKEHUS
B Ilepnomnueckoit cucreme xummyeckux 3iaeMeHTOB (.M. MenneneeBa m CTpOEHHUS aTOMOB.
Crpoenne MmertamnoB. Meramnueckas CBA3b M METaUNIMYECKas KPUCTAJUIMYECKAs PEILIETKA.
DNEeKTPOXUMUYECKUN Pl HampsikeHUH MerauioB. DU3MYECKMe W XUMUYECKHE CBOMCTBA
MetauioB. O0IuMe crocoObl MoMydYeHus: MeTaioB. [ToHATHE O KOPPO3UU METaIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmuaBbl (CTaib, YYryH, AIOPATIOMUHHUNA, OpOH3a) M HX
IpUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[Ilenounsle meTamibl: monoxeHue B [lepuoanyueckoit cucteMe XUMUYeCcKuX nemenToB /1. 1.
MeHnneneeBa, CTpOEHUME HX aTOMOB, HAaXxOXJAeHHE B mpupone. PU3MUYECKHE U XUMHUUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJOYHBIX METAJJIOB U UX COCAMHECHUM.

[I{erouHO3EMeENBHBIE METAJUIBI MArHUHM U KaJblUi: ITosoxeHue B [lepnoandeckoii cucreme
xuMmuueckux sneMmeHToB .M. MeHnneneeBa, CTpoeHHME KX aTOMOB, HaXOXJICHHE B IPHUPOJE.
dusnueckrie U XUMHYECKHUE CBOMCTBA MarHUS M KalbIus. BakHeHIHe coemWHEHUS KalabIHs
(okcun, ruapoKcu, conun). JKecTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHHSI.

Amomunuil: mnonoxkenue B Ilepuonnueckol cucreme Xxumudeckux dnemeHtoB .M.
MeneneeBa, CTpOCHHE aTOMa, HaxOXKAeHUE B npupoae. Pusznyeckue U XMMUYECKUE CBOMCTBA
anmoMuHUs. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMUHHSL.



Kenezo: mnonoxenne B Ilepmonnueckoil cucrteme Xxumuueckux anemeHToB JI.U.
MenneneeBa, CTpOEHUE aTOMa, HaxOXAeHUE B mpupoae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
skene3a. Okeuibl, TupoKcuabl U conu conu xkenesa (I1) u xxenesa (III), ux cocras, cBoicTBa U
MOJTyYeHHE.

XUMHAYECKUH DKCIEPUMEHT: O3HAKOMJICHHE C O0pa3laMi METaUIOB U CIUIaBOB, UX
(GU3UYECKUMH  CBOMCTBaMM, H3Y4YEHUE PE3yJbTaTOB KOPPO3HH METAIOB  (BO3MOYKHO
MCII0JIb30BAaHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEM B3aUMOCHCTBUSA OKCH/IA KaIbIUs U HATPHUSI C
BOJIOM (BO3MOXXHO HCIIOJB30BAaHUE BHICOMATEPHAIIOB), UCCIEAOBAHUE CBOWMCTB JKECTKOW BOJIBI,
mpoliecca TOPEHHUsl >Keje3a B KHUCIOpoJe (BO3MOXKHO MCHOJB30BaHUE BUIEOMATEPHAIIOB),
MIPU3HAKOB MPOTEKaHUs KAaUeCTBEHHBIX PEAKIIU Ha MOHBI (MarHusl, KajabIus, aJFOMUHMS, [TMTHKA,
xenesa (II) u xxenesa (111), meau (11), HabiroaeHNE U ONTUCAHUE TPOIIECCOB OKPAIIMBAHUS INIAMEHHU
MOHAMU HATPUS, KT U KaJbIUs (BO3MOXKHO MCIIOJIb30BaHUE BHICOMATEPUAIIOB), HCCIICIOBAHNE
aM(pOTEepHBIX  CBOWMCTB THAPOKCHAA QIIOMHHHS W  THAPOKCHIA [MHKA, pCEIICHUE
AKCIIEpMMEHTAIBHBIX 3aJ1a4 110 TeMe ""BakHel e MeTajulbl U UX COSUHEHHUS ",

155.4.4. Xumus u oKkpy>Karolas cpesa.

BemectBa u mMarepuabl B IIOBCEIHEBHOW KU3HU 4Ye€JIOBEKAa. be3omacHOe HCIIONb30BAHUE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momouis nmpu XUMHUYECKHX O0XKOTrax M
OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karolled cpefbl (IpeaenbHas JOMyCcTUMas KOHIEHTpaIus
Beniects (nanee - [1/IK). Ponp Xxumuu B penieHuu 3K0JI0THYECKUX MPOOIIeM.

XUMUYECKUH 3KCIIEPUMEHT: U3y4yeHUE 00pa3lioB MaTepuaioB (CTEKIIO, CILIaBbl METAJIIOB,
HOJIMMEPHBIC MaTepUAJIbI).

155.4.5. MexnpeaMeTHbIe CBSI3H.

Peanuzanms MCKITPEAMCETHBIX CBsI3eM IIpu U3YYCHUU XUMHU B 9 knacce OCYHICCTBIIACTCA
Ycpe3 UCII0JIb30BAHNEC KAaK 06HH/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHfI, TaK U HOH?ITI/II\/'I, ABJIAOIITUX CSA
CUCTCMHBIMH JJI OTACIIbHBIX NPEAMETOB €CTECCTBCHHO-HAYUYHOT'O [IUKJIA.

OO6mre ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAy4YHbIN (DAKT, TUIIOTE3a, 3aKOH, TEOpHS, aHAJU3,
CUHTE3, KIacCHU(pUKalusi, MNEePUOIUYHOCTh, HAOMIOJACHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNE,
WU3MEPEHHE, MOJICIb, SIBICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTEPHAITHI.

®dusnka: wmarepus, aroM, OJEKTPOH, HIPOTOH, HEUTPOH, HOH, HYKIHWJ, H30TOIBI,
palHOaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUYECKUUA 3apsil, MPOBOJHUKH, IOIYNPOBOJHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHME BEIIeCTBa, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAIUTMYECKASI PEIIETKA, CIIJIaBbl, (PU3UYECKUE BEJIMUNHBI, TUHUIIBI
M3MEPEHUS], KOCMUYECKOE MPOCTPAHCTBO, MJIAHETHI, 3B€3/1b1, COMHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, 3KocHUcTeMa, MHUHEpAJIbHbIE YAOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHBIE BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MuUHEpasbl, TOPHBIE TOPObI, [T0JIE3HBIE HCKOMIAEMBIE,
TOIIJIMBO, BOJHBIE PECYPCHI.

155.5. MnaHupyemble pe3ynbTaTbl OCBOEHUA NporpaMmMmbl MO XMMUM Ha
YPOBHE OCHOBHOro obLero o6pasoBaHus.

155.5.1. U3yyeHue XUMHUHM Ha ypOBHE OCHOBHOI'O OOILEro oOpa3oBaHMs HAIpPaBICHO Ha



JOCTUXKCHUC O6yanOHlHMHCSI JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W MNPCAMCTHBIX PC3YyJIbTATOB
OCBOCHHS y4eOHOTO TIPeIMETA.

155.5.2. JInaHOCTHBIE PE3YyIHTATHl OCBOSHUS MTPOrPaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHus
JOCTUTAIOTCS B XOJIc O0OYYCHHUsI XMMHUHU B €IUHCTBE YUECOHOI M BOCITUTATEIBHOM JICATEIEHOCTH B
COOTBETCTBUHN C TpaaAUIIUMOHHBIMHA pOCCHﬁCKHMH CONUOKYJIBbTYPHBIMHA n AYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOINECTBE MpPaBUJIAMHU M HOPMaMH TOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINN 00yIarOIIUXCS.

155.5.3. JInuyHOCTHBIE ~ PE3YJbTAThI OTpaXaloT ~ T'OTOBHOCTH o0ydJaronmxcs
PYKOBOJICTBOBATbCSl CUCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPUEHTALMM U PACUIMPEHHUE OIbITa
JESITEIBHOCTH Ha €€ OCHOBE, B TOM UHMCJIE€ B YACTH:

1) naTprOTUYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, NMOHMMAHHS 3HAuU€HUs XUMHUYECKOH HAayKM B JKM3HHM COBPEMEHHOI'O OOIECTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLUel 0 MepeaoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoOHCTBe
MHpa 1 001IecTBa;

2) rpaX1aHCKOr0 BOCIIUTaHMUSL:

IIPEICTABICHUS] O COLMAJBHBIX HOPMax M IPaBHIaX MEXKIMYHOCTHBIX OTHOILIECHUH B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTM B OOILECTBEHHO IIOJIE3HOH, Yy4yeOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYruX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIIBHOCTH IIPU BBIIIOJHCHHUHU y‘IC6HI)IX, IIO3HABaTCJIbHBIX 3aJa4, BBIIIOJIHCHHUU
XMMHUYECKHX 3KCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MTPOEKTOB, CTPEMJICHUS K B3aMMOIOHUMAHUIO
¥ B3aMMOINIOMOILIM B Ipoliecce 3TOM y4eOHOU JesITeNbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE
IIOBEJICHUE U ITOCTYIIKU CBOUX TOBAPHILEH C O3ULIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM
OCO3HaHUS MTOCJIEJICTBHUM ITOCTYIIKOB;

3) HEHHOCTHU HAYYHOT'O ITO3HAHU:

MHPOBO33PEHUECKUX  MPEJCTABICHUHA O  BEHNIECTBE M  XUMHUYECKOM  peakiuw,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM U COCTaBIIAIONIMX OCHOBY JJIs
MOHMMAaHHUS CYITHOCTH Hay4YHOUN KapTUHBI MUPA, IPEACTABIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TIPUPOBI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJHON CPElOM, O POJIM XMMHUU B TTO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIX MOTHBOB, HAINPABJICHHBIX HA IMOJYYEHHUE HOBBIX 3HAHMM IO XHMHH,
HEOOXOIUMBIX IS O0BSICHEHUST HAOIIOJAaeMBIX TIPOILIECCOB U SBJICHHIA;

MO3HABATENbHOM, MH(POPMALIMOHHON M UYUTATENbCKON KYJIbTYPHI, B TOM YHCIIE€ HABBIKOB
CaMOCTOSITENIbHOM PadOThl ¢ y4eOHBIMH TEKCTaMHM, CIIPABOYHOM JHUTEpaTypoH, JAOCTYIHBIMU
TEXHUYECKUMU CpeICTBaMHU UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeca K OOYYEHHWIO W TO3HAHMIO, JIFOOO3HATEIHPHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
camM000pazoBaHUI0, TIPOEKTHON U MCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHHs B ajbHeHeM;

4) bopMHUpOBaHUS KYJIBTYPHI 37J0POBBS:

OCO3HAaHUA OHCHHOCTHU XU3HU, OTBETCTBECHHOT'O OTHOIICHHA K CBOEMY 3/I0POBBIO, YCTAHOBKHU



Ha 3JI0pOBBI 00pa3 >KU3HH, OCO3HAHMS TOCIEACTBUNH M HENPHUATHA BPEIHBIX MPUBBIYCK
(ymoTpeOneHuss ajakorojisi, HAapKOTUKOB, KYypEHHUs), HEOOXOAMMOCTH COOJIOACHHUS TPaBUI
0€3011aCHOCTH MTpHU OOPALICHUN C XUMHUECKUMH BEIIECTBAMH B OBITY U pPEAIbHOM KU3HHU;

5) TpyZ1OBOTO BOCIIUTAHUS:

MHTEpeca K MPaKTHUYECKOMY M3yYeHHIO MPO(eccHil U Tpyaa pa3InyHOTO pojia, yBaKEHHE K
TPYZAY U pe3yibTaTaM TPYIOBOU AEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHUS ITPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHOTO BBIOOpPAa MHIMBHUIYaIbHOH TPAGKTOPUU MPOIOIDKEHHS
0o0pa30BaHUsl C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHUH, OOIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHANBbHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXO/UMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B TPO(ECCUOHAILHON CPeae;

6) PKOJIOrMYECKOTO BOCITUTAHUS:

9KOJIOTHYCCKH I_[eJ'ICCOO6p33HOFO OTHOILICHUA K IMMPUPOAC KaK HCTOUYHHUKY >KM3HH Ha 3€MJ'IG,
OCHOBC €€ CYLICCTBOBAHUs, IOHUMAHHA LHCHHOCTU 3J0POBOro u 0e301acHOTO 06pa3a KHU3HHU,
OTBCTCTBCHHOI'O OTHOIICHHA K CO6CTB€HHOMy (1)H3H‘ICCKOMY U TICUXHUYCCKOMY 3J0POBLIO,
OCO3HaHus LICHHOCTH CO6JHOIIGHI/I$I IMpaBuJI 0e30I1aCHOTO MOBCACHUA IIPpHU pa60Te C B€IICCTBaMU,
a TaKKC B CUTyallUAX, YIPOXKAOIMIUX 3JOPOBbIO U ) KU3HU J'IIO,HGfI;

CTIIOCOOHOCTH MPUMEHSTh 3HAHMUS, TIOTyd9aeMble TIPU H3YyYCHUU XUMUH, ISl pEHICHUs 3a/1a4,
CBSI3aHHBIX C OKPY)KAIOLIEH NMPUPOAHON Cpesloif, MOBBILIEHUS YPOBHS SKOJOTMUECKON KYJIbTYpHI,
OCO3HAHUSI INI00ATBHOTO XapaKTepa KOJIOTHUECKHX MTPOOJIEM U ITyTel MX PelIeHHUs IIOCPEICTBOM
METO/I0B XUMUH;

OKOJIOTMYCCKOro MBINUICHHSA, YMCHHA PYKOBOJACTBOBATHCA HM B H03HaBaT€JII)HOI>'I,
KOMMYHHKaTI/IBHOﬁ n COHH&HBHOﬁ IIPpaKTHUKCE.

155.5.4. MeranpeameTHsle pe3ysbTaThl. B cocraBe MeTanpeiMETHBIX pe3ylbTaToB
BBIJICJIAIOT 3HAuMMBble s (POPMUPOBAHHMS MHUPOBO33PEHHUs OOILICHAYYHBbIE TOHATHS (3aKOH,
Teopus, NPUHLUN, TUNoTe3a, (aKT, CUCTEMa, IPOLECC, SKCIEPUMEHT U JAPYroe), KOTOpble
UCTIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbIX YUEOHBIX MTPEeIMETax U MO3BOJISAIOT HA OCHOBE 3HAHUN U3
TUX MpeAMETOB (OPMUPOBATH MPEACTABIECHUE O LEJIOCTHOW HAyYHOM KapTUHE MHpa, U
yYHUBEpCaJbHble YyueOHble JeficTBUA (TO3HABaTelbHbIE, KOMMYHUKATUBHbIC, PETYISTHBHBIC),
KOTOpBIE 00ecreynuBaroT (pOPMUPOBAHHWE TOTOBHOCTU K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U
OCYILIECTBIICHHIO ~ Y4eOHOM  JeATeNnbHOCTH. MeTtanpeqMeTHble  pe3ylbTaThl  OCBOEHUS
o0pa3oBaTeNbHON  MporpaMMbl MO XMMHHM  OTpaXkaroT  OBJIQJEHHE  YHHUBEPCAIbHBIMU
MIO3HABATEJILHBIMU JIEHCTBUSAMU, B TOM YHCJIE:

1) 6a3oBbIe JIOTHYECKUE JEHCTBUS:

YMEHUE UCIOJIb30BaTh IIPUEMBI JIOTUYECKOI'O MBIIUICEHUS IPU OCBOCHUU 3HAHUM:
PacKpbIBATh CMBICII XUMHUECKUX MOHATHH (BBIAENIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABIMBATh
B3aUMOCBSI3b C JIPYTMMHU MOHATUSMH), UCIIOJIB30BaTh MOHATHS JUI OOBSCHEHHS OTJIENbHBIX
(bakTOB U SIBICHUI, BBIOUPATh OCHOBAHMS U KPUTEPHUH JJIs KTacCu(DUKAIMM XUMUYECKUX BEIIECTB
U XMMHMYECKHX PpEaKIMi, YCTaHaBIMBATh MPUYUHHO-CIEJICTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyXkAeHHs (MHIYKTUBHbBIE, NE€AYKTUBHbIC, 10 aHAJIOTUH),
IIPOBOJUTH BBIBOJIbI U 3aKIIOYEHUS;

yYMEHHE MPUMEHATh B Ipollecce MO3HAHUS MOHATHUS (MPEAMETHbIE M METalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, NPeoOpa3oBBIBATH MHIMPOKO
IPUMEHSIEMbIE B XUMHUHU MOJEJIbHbIE MPEICTaBICHUS - XUMHUYECKUN 3HaK (CUMBOJI dJIEMEHTa),
XuMHu4eckass ¢GopMmyida U ypaBHEHME XUMHUYECKOM peakuuud - TpH pPELIeHHHu YyueOHOo-



MO3HABATCJIbHBIX 3aJda4, C€ Y4YCTOM JOTUX MOICIIBLHBIX HpGI[CTaBJIeHI/Iﬁ BbIABJIIATD U
XapaKTEPHU30BaTh CYHICCTBCHHBIC ITPU3HAKH H3Yy4aCMbIX 00BEKTOB - XMMUYECKHX BCIICCTB U
XUMHUYCCKHUX peaKI_II/If/’I, BBIABJIATH o6ume 3aKOHOMCPHOCTHU, NPUYINHHO-CJICACTBCHHLIC CBA3U U
IIPOTHUBOPECUHMA B U3YyHACMBIX ITPOILECCAX U SABJICHUAX,

2) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

YMCHHUE HCIIOJIB30BAaTh IIOCTABJICHHBLIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTaA IIO3HAHUA, a
TaKXKC B Kad4€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/ISI TUIIOTE3blI 110 IPOBCPKE IIPABUIIBHOCTHU
BBICKA3bIBACMBIX Cy}I(,Z[eHPlﬁ;

npUOOpEeTeHUe OMbITa MO IJIAHWPOBAHUIO, OPTaHU3AIMH U TPOBEACHUIO YYEHUYECKUX
9KCHEPUMEHTOB: yMEHUE HAOII0/1aTh 33 X0A0M IIPOLIecca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €r0
pe3yibTar, (opMyIHpoBaTh 00OOLICHHS W BBIBOJBI IO pe3yJabTaTaM IPOBEICHHOTO OIIBITA,
UCCJIEIOBaHMsl, COCTABIIATh OTYET O IIPOJIEIAHHON padoTe;

3) pabora ¢ uHpOopMaIUei:

yMeHHU€E BbIOUpPATh, aHAIM3UPOBATh U UHTEPIPETUPOBATh UH(OPMALIMIO PA3TUYHBIX BHUJIOB
1 OpM MPEICTABICHHS, TOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAsT TUTEpaTypa
XMMHUYECKOI'0 COZIepKaHusl, CIIpaBOYHbIE [T0coOUs, pecypchbl IHTepHeTa), KpUTHYECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE MPUMEHSATh PA3JIMYHbIC METOJBI U 3aIPOCHI IPU MOUCKE U 0TOOpEe MH(POPMAIMU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX ISl BBITOJIHCHUS YICOHBIX M MIO3HABATEIBHBIX 3314
OIPENICICHHOTO THUIA, MPHOOPETCHUE OIbiTa B 00JAaCTH WCIIOJIb30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTUBHOTO HCITOJIb30BAHUS PA3TMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOUPATh ONTUMANbHYIO (OpMy TpeacTaBICHHS
uH(pOpMAIMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4d HECIOXKHBIMA CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu U UX KOMOUHAIIUSAMU;

YMEHHE HCIOJIb30BaTh U AHAJU3UPOBATh B Ipoliecce y4eOHOW M HCCIeI0BaTEeNIbCKON
JEeSTENIbHOCTH HH(POPMAIIUIO O BIUSHUU MPOMBIIIIEHHOCTH, CEIbCKOTO X03sIIICTBa M TpaHCTIOPTa
Ha COCTOSIHUE OKPY>KAIOIIEeH NPUPOTHON CPEBI;

155.5.5. YV oOyuatomerocss OyayT cQOpPMHPOBAaHBI CIEAYIOLIME YHUBEpCAIbHbIE
KOMMYHHKATHBHBIE JISHCTBUS:

YMEHHME 3aJaBaTh BOINPOCHl (B XoJe auanora u (WiIM) AMCKYCCHU) MO CYIIECTBY
obcyxmaemMoil TeMbl, (OPMyIUpPOBATH CBOM MPEIOKEHUS OTHOCUTEIHHO BBIMOJTHEHUS
MpeAJIOKEHHOM 3a1a4u;

HpI/IO6p€TeHI/I€ OIIbITA MPE3CHTAMN PC3YJIbTATOB BBIITOJIHCHUA XUMHUYCCKOT'O OKCIICPUMCHTA
(;1TabopaTOpHOro OMbITa, TAOOPAaTOPHON PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO
MIPOEKTA);

3aMHTEPECOBAHHOCT B COBMECTHOM  CO  CBEPCTHHUKAMM  IIO3HABATCIIBHOW U
UCCIIEI0BATEIbCKON JIEATENIBHOCTU NPH PEIICHUHM BO3HHMKAIOIIUX MPOOJEM Ha OCHOBE ydera
OOIIMX HHTEPECOB M COIJIACOBAaHUS MO3UIMHA (0OCYXIeHHs, OOMEH MHEHHUSIMH, '"MO3rOBBIE
HITYpMBbI'", KOOPJIMHALIMSI COBMECTHBIX JIEVCTBUH, ONPEACIICHNE KPUTEPUEB 10 OLIEHKE KayecTBa
BBITTOJIHEHHOHN pabOTHI M IpyTHUE);

155.5.6. 'V oOyuaromerocss OyayT chOpPMHPOBAaHBI CIEAYIONIME YHUBEPCATHHBIC
pETyIATUBHBIE NEHCTBUS:



YMEHUE CaMOCTOSITEIILHO OMNpPEACNATh LETU ACSITeIbHOCTH, MIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBaTh W TMpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESTEIbHOCTb, BBIOMpPATH
Hauboee 3P PEKTUBHBIE CIIOCOOBI pelIeHUs YIeOHBIX 1 T03HABATEIBHBIX 33/1a4, CAMOCTOSTEIILHO
COCTAaBJISITh UM KOPPEKTUPOBATH MPEJI0KEHHBIN aJITOPUTM JE€HCTBUM IPHU BBIIOJIHEHUH 33JaHUN
C YYEeTOM IMIOJIYYCHHS HOBBIX 3HaHMA 00 HM3ydaeMbIX OOBEKTaX - BEHIECCTBAX M PEAKIIUSIX,
OLICHUBATh COOTBETCTBUE MTOJIyYEHHOT'O PE3yJIbTaTa 3asiBJICHHON LIEJIH;

YMCHHC UCIIOJIb30BATh U aHAJIM3UPOBATH KOHTCKCTHI, ITPCJIaracMbIC B YCIIOBUU 3aI[aHI/If/'I.

155.5.7. llpeameTHbIe pe3ysibTaThl OCBOCHUS MPOTPAMMBI 10 XMMHHU Ha YPOBHE OCHOBHOT'O
o011ero 06pa3oBaHus.

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHUIO 0053aTENBHOTO COJIEPIKAHUM,
YCTAHOBJICHHOTO JaHHOH (exepanbHOW pabodell MporpamMMmoi, BBIIENAIOT: OCBOCHHBIC
0o0y4JarloIMMUCS HAay4HbIE 3HAHHS, YMEHUS U CIOCOOBI JCUCTBUN, BHUABI JEATEIBHOCTH IO
MOJTyYEHUIO HOBOT'O 3HAHUS, €r0 HHTEPIPETALIMH, TPEOOPa30BAHUIO U MPUMEHEHHIO B PA3TMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

155.5.7.1. K xonmy oOyueHuss B 8 Kiacce y oOydaromerocs OyayT CHOPMHPOBAHBI
CIIETYIOIIUE TIPSIMETHBIC PE3y/IbTAThI 10 XUMHH:

PACKpBIBATL CMBICI OCHOBHBIX XHWMHYCCKHX TIOHSTHH: aToM, MOJICKYIJIa, XUMHUYECKUH
JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, CMECh (OJHOPOIHAs W HEOTHOPOJHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsh M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBasi JIOJSi XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJISPHBIH 00BeM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, JEKTPOOTPULIATEILHOCTD, CTETIEHh OKUCICHHSI, XUMHUECKas
peakus, KiaccuUKalMs peakiHid: pPeakUud COSIAWHEHUS, PEaKIUH Ppa3JIOoKCHHs, PEaKLIUH
3aMeIICeHUs], Peakui 0OMeHa, K30- M YHIO0TEPMUYECKHE PEaKIuH, TEIIIOBOH dPeKT peakuunu,
SAPO aToMa, JIEKTPOHHBINA CIIOW aroMa, aTOMHasi OpOUTalb, pauyCc aToMa, XMMUYECKasl CBS3b,
noJsipHad MW HEIMOJAPHAad KOBAJICHTHAsA CBA3b, MOHHAA CBA3b, MOH, KaTWUOH, aHUWOH, PacTBOD,
MaccoBas J10J1s BelllecTBa (IPOLIEHTHAs! KOHIEHTpalKs) B pacTBOPE;

HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUH 1 IIPUMCHATH OTU MOHATUA
IIpU ONTMCAHUU BCHICCTB U UX npeBpameHI/Iﬁ;

HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUsI ()OPMYJT BEIIECTB U ypaBHEHUI
XUMUYECKUX PEAKLIUN;

OTIPENIEATh BAJEHTHOCTh AaTOMOB DJJEMEHTOB B OWHApHBIX COEIWHEHHUSX, CTEIEHb
OKHCJICHHS JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, TPUHAITIC)KHOCTh BEIIECTB K ONPEACTICHHOMY
KJIacCy COoeAuHEHUW 1o ¢opMmysiaMm, BHA XUMHUYECKON CBsi3M (KOBaJeHTHAs M HWOHHAas) B
HEOPTraHWYECKUX COETMHECHUSIX;

packpsiBaTh cmbici Ilepunonnueckoro 3akona JI.M. MeHneneeBa: JOe€MOHCTPUPOBATH
MIOHMMAHHE NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOKEHUS B
Ilepnonnueckoi cucreme, 3aKOHOB COXPAHEHHUsI MACChI BEIIECTB, TIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo, ONMUCHIBATh U XapaKTepu30BaTh TaOIMUYHYIO (OpMY
[Tepuoanueckoit cucTeMbl XUMUYECKUX AIEMEHTOB: pa3nyaTh MOHATHUS "TiaBHas noArpymnmna (A-
rpynna)" u "mobounas noxarpymnmna (b-rpymma)', manele u OoJbIIME MEPUOJBI, COOTHOCHUTH
0003HaYeHMsI, KOTOphIe UMEIOTCs B Tabiuie "[lepuonnueckas cucreMa XUMUYECKUX DJIEMEHTOB
J.1. MenneneeBa" ¢ 4ncIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XUMUYECKUX JIEMEHTOB
(cocTaB u 3apan sapa, 00IIee YUCIIO FIEKTPOHOB U paclpeiesieHne X MO 3JIEKTPOHHBIM CI0AM);

KJ'IaCCI/I(I)I/II_[I/IPOBaTL XUMHUYCCKHUEC DJBJICMCHTBI, HCOPraHUYCCKHC BCIICCTBA, XUMHUUYCCKUC



peakuuu (10 YUCITy U COCTaBY yYacTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEINIOBOMY 3P DEKTY);

XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XMMHUYECKUE CBOKMCTBA BEIIECTB PA3JIMYHBIX KIJIACCOB,
HOI[TBep)KI[aSI OIIMCAHUC HpI/IMepaMI/I MOHeKy.]IHpHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOH_[I/IX XUMHWYCCKHUX
peaKIuii;

IMIPOTrHO3UPOBATH CBOICTBa BEIIECTB B 3aBHCHMOCTH OT HX Kade€CTBEHHOTO cocCTana,
BO3MOJXHOCTHU IIPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,

BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELECTB, MACCOBYIO JOJIO
XMMHUYECKOTO 3JIeMEHTa IO (hOopMyJie COEIMHEHMs, MacCOBYIO [JOJIO BEIIECTBA B PacTBOpE,
IIPOBOJIUTH PACUEThl 110 YPAaBHEHUIO XUMUYECKOU pEaKlvH;

NPUMEHSATh OCHOBHBIC OIEPAIlMM MBICIUTEIFHON AEATENbHOCTH - aHalU3 W CHHTES,
cpaBHEHHE, 0000LIeHHe, CHCTEMaTH3alMil0, KIAacCHU(MKALWIO, BbISIBICHHE MPUYUHHO-
CIIC/ICTBEHHBIX CBSI3€H - JJIS1 U3yYECHUS] CBOMCTB BELIECTB M XUMHUYECKHUX PEaKIMi, ECTECTBEHHO-
HAay4HbIC METOJbI TIO3HAHMS - HAOIIOJCHUE, H3MEPEHHE, MOJCIMPOBAHHE, SKCICPHUMEHT
(peanbHBIN ¥ MBICJICHHBIN ),

ClleIOBaTh  NPaBWJIaM  IOJIb30BAaHHMS ~ XUMHUYECKOW TOCYAOH U J1a0OpaTOpHBIM
000pyI0BaHUEM, a TAKXKe IPaBUIIaM 0OpallleHus ¢ BELIECTBAMHU B COOTBETCTBUH C HHCTPYKIUAMU
II0 BBIIIOJIHEHUIO J'Ia60paT0pHI)IX XUMHUYCCKUX OIIBITOB IO IOJYYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (BOJOPOJa U KUCIOPOJIa), IPUTOTOBJICHUIO PACTBOPOB C OINPEIeIEHHON
MacCoOBOM JOJEH pPACTBOPEHHOI'O BEIECTBA, IUIAHUPOBAaTH MW IPOBOJUTH XUMHUYECKHE
SKCHEPUMEHTHI 110 Paclo3HaBaHUIO PACTBOPOB ILIEJIOUEH M KUCIOT C IMOMOIIBI0 MHIMKATOPOB
(maxmyc, penondranenH, METHIIOPAHXK U IPYTHE).

155.5.7.2. K xoHmy o0yyeHuss B 9 kiacce y oOydaromerocs OyayT cQOpMHUpPOBaHBI
CJICAYIOIINE IPEAMETHBIEC PE3YIIbTAThl IO XUMUU:

pacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKUX IIOHATHUH: XUMUYECKHM DIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHHWOH, IIPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, BaJCHTHOCTD,
JJIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHUCIECHUs, XUMUYECKas peaklus, XUMHU4YECKas CBs3b,
TEIIOBOM 3P PEKT peakiiu, MOJIb, MOJIIPHBIH 00BEM, pacTBOpP, AJIEKTPOJIUTHI, HEANEKTPOIIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOLMALUS, pPEaKIUd HOHHOIO OOMEHa, KaTajau3aTrop, XMMHUYEeCcKoe
paBHOBECHE, 00paTUMBbIE 1 HEOOPATUMBbIE pEAKIINU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIUH,
OKHCIUTENb, BOCCTAHOBHUTENb, OKHCICHME M BOCCTAHOBIIEHHE, AJIOTPONHs, aM(pOTEPHOCTb,
XUMHUYECKasl CBs3b (KOBaJE€HTHAas, HOHHAs, METaJuIM4yecKas), KpHUCTaUIMYecKash pelIeTKa,
KOppO3Usl METajlIOB, CILIABBI, CKOPOCTb XHUMHUYECKOW pEaklHUH, IMPEeAeibHO IOIyCTUMas
koHueHrpanus [1/IK Bemecrsa;

HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHWYCCKUX MMOHATHH U MIPUMCHATDH 3THU TOHATUA
IIpu OIMMCaHUHX BCHICCTB U UX npeBpameHHﬁ;

UCIOJIb30BAaTh XUMHUECKYIO CUMBOJIMKY JJISI COCTaBICHHs (hOPMYJI BELIECTB U YpaBHEHHMA
XUMUYECKHUX PEAKINN;

OIPEIENATh BAJIEHTHOCTb U CTEIIEHb OKUCIICHWS XUMUYECKUX JJIEMEHTOB B COCIMHEHMSIX
pPa3sIMYHOTO COCTaBa, NPUHAJIEKHOCTb BEHIECTB K OINPEACICHHOMY KJIACCy COCOUHEHHH I10
dbopmynaM, BUJ XUMUYECKON CBSA3M (KOBaJEHTHAasl, HOHHAs, METAIJIMUECKas) B HEOPTaHUUYECKUX
COEIMHEHUSX, 3aps]l MOHA MO XUMHYECKOH (opmyse, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAUHEHUM, TUII KPUCTAIIIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbich [lepronnueckoro 3akona J[.M. MeHneneeBa U 1€EMOHCTPUPOBATH €TI0



NOHMMaHME: OIMCHIBaTh U XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuoanyeckoii cucTembl
XUMUYECKHUX AJIEMEHTOB: pa3jinyaTh MOHATHUS 'TiaBHas noarpynna (A-rpynma)" u "moOouHas
noarpynna (b-rpynma)", manbie ¥ OosblIve MEPHOABI, COOTHOCHTH 00O3HAuEHHs, KOTOpHIE
UMEIOTCS. B TMEPUOJUYECKON Talbiuie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps AApa, 00IIee YKCIIO SJICKTPOHOB U pacIpeIeICHUE UX 0
JJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB U
UX COEJAMHEHMH B IpeAesax MajblX NEPUOAOB U IVIABHBIX MOATPYII C Y4E€TOM CTPOEHHUS HX
aTOMOB,

KJIACCU(UIIUPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHMYECKHE BEIIEeCTBA, XWMUYCCKUE
peakiuu (110 YUCIY U COCTAaBY YYAacTBYIOIIUX B PEAKIMH BEILIECTB, [0 TEIJIOBOMY 3 (deKTy, 1o
M3MEHEHUIO CTEIICHEW OKUCICHUS XUMUYECKHUX AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIUE U CHIEIU(PUUECKIE XUMHUUECKHUE CBOMCTBA IPOCTHIX U
CJIOKHBIX BEIECTB, MOATBEPK/Iasl OMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

COCTAaBJIATh YPAaBHEHUS JJIEKTPOJIMTHYECKOW IUCCOLMALIMM KHUCIOT, LIEI0YEH U COJIEH,
MOJIHBIE M COKPAIICHHBIE YypaBHEHHUs pEakluii HOHHOIO OOMEHa, YpaBHEHUS peaKlui,
MOATBCPXKAAIOIMUX CYHICCTBOBAHUC TE€HETHYECKOM CBSI3H MCXKAY BCHICCTBAMH PA3JIMYHBIX
KJIACCOB;

PaCKpbIBaTh CYIMIHOCTH  OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKum”I MoCcpcaACTBOM
COCTAaBJICHUA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKum“I;

IIPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHHS, BO3MOXHOCTHU
MMPOTCKAHNA XUMHUYCCKUX npeBpameHHfI B PA3JIMYHBIX YCIIOBUAX;

BBIYUCIIATE OTHOCUTCIIbBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChI BEICCTB, MACCOBYIO DOJIHO
XUMHUYCCKOI'o J2JIEMCHTA IIO q)OpMy.]'Ie COCAUHCHUA, MACCOBYHO HOJIFO BCHICCTBA B PACTBOPE,
MMPOBOAUTL PaCYCThI IO YPABHCHHUIO XUMHYISCKOMN pCaKknuun;

coOMrofaTh MpaBWia  TOJNB30OBAHMS ~ XMMUYECKOW TMOCyIod ©  J1ab0paTOpHBIM
00opyIoBaHNEM, a TaKXKe MPaBHIIa OOpAIIeHHS ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKITUSIMU
MO BBIMOJHEHUIO Ja0OPAaTOPHBIX XHMHUYECKHX OIBITOB M0 TMOJNYYCHHI0 H COOMpAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKLUHU, MOATBEPKAAIONINE KAaYECTBEHHBIN COCTaB pAa3JIMYHBIX BEIECTB:
pacro3HaBaTh OIBITHBIM IyTEM XJOPUAOPOMHI-, MOAMI-, KapOoHar-, Qocdar-, cunmmkar-,
cynbdar-, TUAPOKCHUI-WUOHBI, KATHOHBI aMMOHHMSI M HMOHBI H3YYEHHBIX  METaJlIOB,
MPUCYTCTBYIOIIHNE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

IIPUMEHSTh OCHOBHBIE OINEPAlMM MBICIUTEIBHON NEATEIbHOCTH - aAHAJIN3 U CHHTE3,
cpaBHEHHE, 0000IIEHNE, CHCTEMATHU3aIUIO, BBISIBICHHE MTPUYMHHO-CIEACTBEHHBIX CBS3EH - IS
W3YYEHHUS CBOMCTB BEIIECTB U XUMHUYECKHUX PEAKIIUI, €CTECTBEHHO-HAYyUHbIE METO/IbI TIO3HAHMS -
Ha0JII0/IeHue, U3MEepEeHNe, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

155.6. B ¢denepanpHbIX W perHoOHANBHBIX MPOLEAYpax OIEHKHM KauecTBa 0Opa3oBaHUS
UCIIONB3YeTCsl  MepedyeHb (KoAu(UKATOp) paclpeleseHHbIX 0 KJlaccaM IPOBEPSIEMBIX
TpeOoBaHUIl K pe3yapTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTeNbHON MPOrpaMMbI OCHOBHOTO
0011ero 00pa3oBaHuUs U AIEMEHTOB COJEPKAHMS TI0 XUMUH.

Tabmauma 23



[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
o0pasoBarenbHON MTporpamMMmsI (8 Ki1acc)

Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTesIbHOI MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHUs
pe3yJibrarta
1 [To Teme: "IlepBOHavYaIbHBIE XUMUYECKUE MTOHITHS"

11 pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHSATHI: aToM, MOJIEKYyJa,
XUMUYECKUM 3JEMEHT, MPOCTOE BELIECTBO, CI0XHOE BEIIECTBO, CMECh
(omHOpOJHAS ¥ HEOJHOPOJIHAsS), BAJIEGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs macca,
MaccoBasi A0JIsI XUMUYECKOTO AJIEMEHTa B COSAMHEHUH, MOJIAPHBIN 00BeM,
XUMHUYECKash peakuus, KiacCu(PUKAIUs PEaKlHil: peakluuu COeTUHEHHUS,
pPEaKIMK PA3TIOKCHHS, PEaKIUH 3aMEIICHUs, PeaKInu OOMEHa, 5K30- U
SHAOTEPMHUYECKHUE pEaKIHH, TerIoBoi ddGdeKT peakiuu, pacTBop,
MaccoBast 10Jis1 BellecTBa (IIPOLIEHTHAs: KOHIIEHTpAI|sl) B pacTBOpe

1.2 WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHMYECKUX MOHATUH H
MPUMEHSATH 3TU MOHATHUS TP ONMKUCAHUU BEIIECTB M MX MPEBPAIICHUI

1.3 UCTIOJIB30BaTh XMMUYECKYIO CHMBOJIMKY ISl COCTaBJICHHUS (DOPMYJT BEIIECTB
Y YPaBHEHUI XUMHYECKUX PEaAKIINIl

1.4 pPacKpbIBaTh CMBICT 3aKOHOB COXPAHEHMSI MAacChl BEIECTB, IOCTOSHCTBA
cOCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKoHa ABOraapo

1.5 OIpPEEIATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUX

1.6 KJacCH(UIUPOBaTh XUMHUYECKHE peakuud (M0 YHUCIy M  COCTaBy
Y4YacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEMI0BOMY 3(deKxTy)

1.7 BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB

1.8 BBIYUCIIATH MAacCOBYIO JIOJIO XHMMHUYECKOro 3JIeMeHTa 1o (opmyie
COETMHEHUS,

1.9 BBIUNCIIATh MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

1.10 OPUMEHATh €CTECTBEHHO-Hay4YHbIE METOJIbl IO3HaHMA - HaOJIIoAeHue,
U3MEepEeHHNe, MOIETUPOBAaHNE, SKCIIEPUMEHT (pealIbHbII U MBICIIEHHBIN )

2 [To Teme: "Baxneiimue npeacTaBUTETN HEOPraHUIECKUX BEIIECTB"

2.1 PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHSATHI: OKCHJ, KHCJIOTa,
OCHOBaHUE, COJIb

2.2 ONpEACNATh IPUHAIIECKHOCTh BEIIECTB K OINPEAEIEHHOMY Kjaccy
coeuHeHu no popMynam

2.3 KJIacCU(PUITMPOBATh HEOPTAHMYECKHUE BEIIECTBA

2.4 XapaKTepu30BaTh (OMHUCHIBATh) OOIME XWMUYECKHE CBOWCTBA BEIIECTB

Pa3JIMYHBIX KJIACCOB, MOATBCPIKAAA OIMMCAHUC ITPUMCPAMU MOJICKYIISIPHBIX




YpaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUI

2.5

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT MX KaYECTBEHHOI'O
COCTaBa, BO3MOXKHOCTH IIPOTEKAaHUs XHUMHUYECKMX IIPEBpPAlCHUN B
Pa3IMYHBIX YCIOBUAX

2.6

CJIeZIOBATh IIPAaBUJIaM MOJIb30BAHUS XMMUYECKOHM MOCYI0M 1 J1aOOpaTOPHBIM
o0opynoBaHMEM, a TaKKe NpaBUiIaM OOpalleHus C BEIIEeCTBAMU B
COOTBETCTBUM C HMHCTPYKIMSMU IO BBINOJHEHHIO JIaOOpaTOPHBIX
XUMHUYECKHX OMBITOB 10 MOJTYYCHHUIO U COOMPAHUIO T'a3000pa3HBIX BEIIECTB
(Bomoposa M KHMCIOPOAA), MPUTOTOBIEHHIO PACTBOPOB C ONPEIEICHHOMN
MacCOBOHM JI0JIEM pacTBOPEHHOI'O BEIECTBA, IJIAHUPOBATb M IPOBOAMTH
XMMHUYECKHE SKCIIEPUMEHTHI 10 Paclo3HaBaHUIO PACTBOPOB ILENOYEH U
KHCJIOT C TOMOIIBIO HHIUKATOPOB (JaKMYC, (PeHOIPTATCHH, METHIOPAHX U

Apyrue)

2.7

MMPOBOAUTDL paCYCThI 10 YPABHCHHUIO XUMHYECKOM pCakuuu

[To Teme: "llepuoanueckuii 3axon u [lepuoandeckas cucTeMa XMMHUYECKUX
snemeHToB .M. MengeneeBa. CTtpoeHue aToMoOB. XHUMHYECKAs CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUK"

3.1

PaCKpbIBaTb CMBICIT OCHOBHBIX XHWMHWYCCKUX IMOHSTHM: AApO aroma,
BHGKTpOHHHﬁ clioi aToMa, aTOMHas Op6I/ITaJ'IB, paaunyc atroMa, XUMHUUYCCKast
CBA3b, noJjrsipHasd u HCIOJIsIpHAad KOBaJICHTHAasA CBs3b,
QJICKTPOOTPpUIATCIIbHOCTh, HOHHAsA CBA3b, MOH, KaTHOH, AHUMOH, CTCIICHbL
OKHCJICHHUA

3.2

KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHNYCECKHUEC 3JICMCHTBI

3.3

ONHKCBHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy Ileproamueckoit
CHUCTEMBl XMMMYECKMX OSJIEMEHTOB: pa3iuuyaTb MOHATUA "TJIaBHas
noarpynna (A-rpynna)" u "nodounas noarpynna (b-rpynna)", "maneie" u
"OonpiIre" nepuoabl

3.4

packpbeiBaTh cmbicn Ilepuommyeckoro 3akona .M. Mengaeneesa:
JIEMOHCTPUPOBATh IOHUMAaHUE IEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHX DJIEMEHTOB OT UX MOJ0KeHU B [leproauyeckon cucreme

3.5

COOTHOCUTH 0003HAUEHUSs, KOTOpbIe UMeITcs B Tabnuie "[lepuoanueckas
cucreMa xumudeckux osieMeHTtoB JI.MI. MeHnneneeBa" ¢ YHCIOBBIMU
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB H
3apsan  snapa, oOllee 4YHCIO JJIEKTPOHOB U paclpelieieHHe HuX 10
AIIEKTPOHHBIM CIIOSIM)

3.6

OnpeaAcCIATh CTCIICHb OKUCIICHUSA 3JIEMCHTOB B 6I/IHapHI)IX COCINMHCHUAX

3.7

OTpENeNsATh BUJ XWMHUYECKOW CBs3M (KOBAJICHTHAass W WOHHAs) B
HEOPraHUYECKUX COECIUHEHUSAX

Tabmuua 23.1

ITpoBepsiemble 2JIEMEHTHI coiepKaHus (8 Kiacc)




Kon

[IpoBepsiemMblil 2I€MEHT COAEpKaHUS

HCpBOHa‘IaJIBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poiab XMMHUM B KU3HU YellOBeKa. XMMUS B CUCTeME Hayk. Tena
u BemecTBa. Gu3nyuecKue CBOMCTBA BELIECTB. ATrperaTHOe COCTOSIHUE BEIIECTB

1.2

[TonsTe o MeTogax mo3HaHusi B XUMHH. YucTeie BemecTBa U cmecu. CrocoObl
paszeieHust cMecen

1.3

ATOMEBI 1 MOJICKYJIBI. Xumuueckue 31eMeHThl. CHMBOJIBI XMMHYECKUX DJICMCHTOB.
HpOCTBIG " CJIOKHBIC BEUICCTBA. ATOMHO'MOJ’ICKYJ'IHPHOG YUCHHC

14

Xumuaeckas (bopMyna. BanleHTHOCTE aTOMOB XHMMHUYECKUX D3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OrHocutenpHas aroMHasg Macca. OTHOCHTEIbHAS
MOJICKYJISIpHas Macca. MaccoBas J0JIA XUMHYCCKOI'0O 3JIEMCHTA B COCAMHCHHUHN

1.5

KonnuectBo BewmectBa. Monb. MoisipHas macca. B3auMOCBA3b KOJINYECTBA,
Macchl W YHClIa CTPYKTYPHBIX €IMHHUI[ BemiecTBa. Pacdyersl mo ¢opmynam
XUMHUYECKHUX COCIUHEHUM

1.6

®u3nuecKue 1 XUMUYECKUE SIBJICHUSA. XUMHUUECKasi pEaklMs U €€ IPU3HaKU. 3aKOH
COXpPAaHCHHMSI MAacChl BEIISCTB. XWMHUYSCKHE ypaBHeHUs. Kiaccudukanus
XUMHUYECKHUX PEaKIHii (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

1.7

XUMHUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOH MMOCYII0H, C MPaBUIIaMH
paboTel B jaboparopud ¥ TpHeMaMd oOpamieHuss ¢ J1a00paTOpHBIM
o0opynoBaHUEM, H3Y4YE€HHE U ONUCaHWEe (PU3NYECKUX CBOKMCTB 00pas3IoB
HEOPraHMYECKUX BEIIECTB, HAOMOIeHHE (PU3NUECKUX (TIJIaBIICHHE BOCKA, TasHHUE
Jblla, pacTUpaHHE caxapa B CTYNKE, KHIICHHE W KOHJICHCAIUs BOJBI) H
XUMHYECKHX  (TOpEHHME  CBEYM, MNPOKAIMBAHWE  MEIHOW  TPOBOJOKH,
B3aUMOJICIICTBHE Mela ¢ KHUCJIOTOM) SBJIEHUM, HaONIOJeHHEe W ONHCaHHE
NPU3HAKOB  TPOTEKAaHWs XWMHUYECKHX  peakuuid  (pa3loKeHwe  caxapa,
B3aMMO/IEHICTBHE CEpHON KHUCIOTHI C XJIOPUIOM Oapus, pa3iokeHne TuApoKCcHuIa
menu (I1) mpu HarpeBaHuu, B3auMoIeiicTBHE kKene3a ¢ pactBopoM coiu meau (1),
u3ydeHHe crnocoOO0B pa3zeneHus cMecel (C MOMOIIbI0 MarHuTa, (puiabTpoBaHue,
BBITAPUBAHWE,  JTUCTHULALMUS,  Xpomarorpadus), TPOBEICHHE  OYUCTKH
MOBAPEHHOM CONM, HAOMIOACHNE U ONKCAHHE PE3YJIbTATOB IPOBEIEHUS OIbITA,
WITIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAacChl, CO3/IaHHUE MOJENeld MOJEKYI
(IrapocTep>KHEBBIX )

Baxneiine MNpEACTAaBUTCIIM HCOPTaHUYCCKUX BCUICCTB

2.1

Bo3ayx - cmeck razoB. CocraB Bo3ayxa. Kuciopon - 2JIeMEHT W MPOCTOE
BemecTBo. HaxoxkeHue kuciopoja B MpHupone, (U3NYECKHe U XUMHUYECKUe
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue xuciaopoga. CrocoOb
MOJIy4YeHHUsl KuclaopojJa B JabopatopuM W NpPOMBIIUIEHHOCTH. Kpyrosopot
Kucinopoaa B npupoje. O30H - aioTponHas MoAU(GUKAIUSA KUCIopoaa

2.2

TemoBoit 3 PexT XuMHUIecKol peakiiuu, TepPMOXUMUYECKUE YPaBHEHUS, K30~ U
OHAOTEPMUUYECKUE peakluu. TOIIMBO: yrojib M METAaH. 3arps3HEHHE BO3AYXa,
YCUJICHHE MTApHUKOBOTO 3¢ (eKTa, pa3pyIlieHrne 030HOBOTO CII0S

2.3

Bomopox - snemeHT M mpocTtoe BemiecTBo. HaxoxiaeHue Bogopona B MPHPO/IE,




bu3nYecKue W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TOIYYCHHUSI.
Kucnorts! u conun

2.4

MonsipHblii 00beM ra3oB. PacueTsl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

®dusnyeckue cBoicTBa Bojbl. Boxa kak pactBopurelb. PactBopsl. HackiieHubie
Y HEHACBILIEHHbIE pacTBOpbl. PacTBOpUMOCTH BemiecTB B Boje. MaccoBast 10Js
BElIECTBA B pacTBOpe. XUMHUECKHE CBOWCcTBA BO/bl. OcHOBaHMs. Poiib pacTBOpoOB
B MPUPOJI€ U B KU3HU yenoBeka. KpyroBopor Bojabl B mpupoje. 3arps3HeHue
IpUPOIHBIX BoA. OXpaHa ¥ OYMCTKA IPUPOJHBIX BOJ

2.6

Knaccudukanust Heopranmuecknx coenuHeHui. Oxcuapl. Krnaccudukarus
OKCHJIOB:  coyieoOpasyromuie (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) U
HecosieoOpasyronue. HomeHnkmarypa okcuaoB. (Du3nueckMe U XHUMHYECKHE
CBOMCTBA OKCHIIOB. [lomyuenue okcuaoB

2.7

OcHoBanwmst. Kimaccudukanys OCHOBaHU: 1IeJI0YN U HEPACTBOPUMBIC OCHOBAHHSI.
Homenknarypa ocHoBaHuil. @U3UYECKHUE U XUMUYECKHUE CBOMCTBA OCHOBAHHIA.
[Tonydyenne ocHOBaHHIt

2.8

Kucnotel. Knaccudukanus xucinor. Homenkimarypa kucior. ®usndeckue u
XUMHUYECKHE CBOMcTBa KUCIOT. Panm axtuBHocth MetauioB H.H. bekerosa.
ITomy4yenue kucior

2.9

Comu. Homenknarypa coseil. @usznueckne W XUMHUYECKHE CBOWCTBA COJIEH.
ITonyuenue conen

2.10

I'eneTnyeckas cBs3b MEKAY KilaCCaMU HCOPIraHUYICCKUX COCI[I/IHGHI/Iﬁ
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XVMMHUYECKUH IKCIIEPUMEHT: KaU€CTBEHHOE ONPECIICHUE COAECPKAHMSI KUCIOpOia
B BO3JyXe, IOJy4YeHHE, COOMpaHHWe, pacllO3HABaHWE W W3YYCHHE CBOICTB
KHCJIOpO/ia, HaOMIo/IeHNe B3aMMOJEHCTBHS BELIECTB C KHUCIOPOAOM M YCIOBHS
BO3HUKHOBEHHUSI M TIPEKpAIICHUs TOpeHUs (Tokapa), O3HaKOMJIEHHE ¢ 00pa3aMu
OKCHMJIOB U ONMCAaHUE WX CBOMCTB, MOJIydyeHHE, COOMpaHME, paclio3HaBaHHUE U
U3YyYEHHE CBOMCTB BOAOpOJa (TOpeHue), B3auMOIEUCTBHE BOJIOPO/IAa C OKCHIOM
menu (II) (Bo3MOXXHO HCIIONIB30BaHKE BUI€OMATEPUAIOB), HAOI0AeHNEe 00pa3LoB
BEIIECTB KOJMYECTBOM 1 MOJb, HcCCielIoBaHHME OCOOEHHOCTEH pacTBOPEHUs
BEUIECTB C PA3IMYHOM PpPacTBOPUMOCTBIO, IIPUTOTOBJIEHHE PpacTBOPOB C
ONPEAECICHHON MacCOBOM JI0JI€ pacTBOPEHHOTO BEHIECTBA, B3aWMOJICHCTBUE
BOJBl C MeTaulaMd (HaTpueM M KajbliieM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), OINpPEAEICHUE PAcTBOPOB KHUCIOT M IIENOYEH C MOMOUIBIO
UH/IMKAaTOpOB, MCCIe0BaHUE O00pa3ll0OB HEOPTaHMYECKUX BEIIECTB pa3IMYHBIX
KJIaCCOB, HAOJII0JIEHNE N3MEHEHUSI OKPACKH MHIMKATOPOB B pacTBOpax KUCIOT U
menao4en, n3ydeHue B3aumojneicTBus okcuga menu (II) ¢ pactBopom cepHoit
KHCIIOTBI, KHCIIOT C MeETaUlaMH, pEeaKklul HEeUTpaau3anuu, IOJIy4YeHue
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO METajljla IPyruM M3 pacTBOpa
COJIM, pEIICHHE SKCIEePUMEHTAIbHBIX 3a7ady Mo TeMe '"BaxkHelmme Kiacchl
HEOPraHUYECKNUX COEAUHEHUN"

Ilepuoanueckuii 3akoH u [lepuoanueckas cucrema XUMHUYECKHUX 3yieMeHToB [1.1.
MenneneeBa. CrtpoeHne aroMoB. XUMHYecKass CBA3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU

3.1

HCpBLIC IOIIBITKH Knaccmbmcaunn XUMHYECKHX 3JeMeHTOB. IloHsaTue o rpynmax




CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIEIOYHO3EMENIbHbIE METaJllbl, I'aJOTeHBI,
UHEpPTHBIE Tasbl). DJEMEHTHI, KOTOpble 00pa3yloT amM(OTepHble OKCHUABI H
TUAPOKCHUIBI

3.2 ITepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XxuMudeckux snemeHToB J1.1.
MengeneeBa. Koporkonepuonnas u mmuaHONEproaHas Gopmel [lepruonndeckoii
cuctembl xumuueckux ssemeHToB .M. MengeneeBa. Ilepuoasl u TpyIIibl.
®u3NUeCcKuil CMBICI OPSIKOBOTO HOMEPA, HOMEPOB MEePUO/a U IPYIIIIbI SJIEMEHTA

3.3 Crpoenue atomoB. CocraB aToMHbIX saep. M3otomnbl. Dnextponbl. CtpoeHue
JIEKTPOHHBIX  000JOYeK aTOMOB MepBbIX 20 XMMHUYECKMX 3JIEMEHTOB
Ilepuonnueckorr cucremsl [I.1I. MenneneeBa. XapakTepUCTUKA XMUMHUYECKOTO
3JIEMEHTa 1O ero nojoxkeHuto B [lepuoguyeckoii cucreme .. Menneneena

3.4 3aKOHOMEPHOCTH HU3MEHEHHUS pajuyca aTrOMOB XHMMHYECKHUX 3JIEMEHTOB,
METAIIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYIIIAM U IepruojiaM. 3HaUeHue
ITepuoanueckoro 3akoHa u llepuoanyeckoil CUCTEMbl XMMHYECKUX 3JIEMEHTOB
JUIS pa3BUTHS HAyKU U NpakTuku. .M. MeHeneeB - ydeHbId U rpak1aHuH

3.5 Xumudeckass CBs3b. KoBaJieHTHass (TOJIIpHAass W HEMOJSpHasi)  CBS3b.
DIEKTPOOTPUIIATEIIBHOCTh XUMUIECKUX JIEMEHTOB. MlOHHAs CBSI3b

3.6 Crenens okucieHus. OKUCIUTEILHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporeccs
OKHCJICHUS U BOCCTaHOBJIECHUS. OKUCIUTENN U BOCCTAHOBUTEIU

3.7 XUMHUYECKUH SKCIIEPUMEHT: M3y4eHHe oOOpa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEWCTBUE THAPOKCHAA LMHKA C pacTBOpaMU KHCIOT U
LICJI0YEH, IIPOBEICHUE OINBITOB, HIIIOCTPUPYIOIIUX IPUMEPBl OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX peaKluil (rOpeHue, peakliuu pas3yioKeHUs, COETUHEHMS)

Tabnuua 23.2

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOMN
o0OpazoBarenbHON TTporpamMmsl (9 Kiacc)

Kon [IpoBepsiemble MpeaMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIeTr0 00pa30BaHus
pe3yJbTara
1 I[To Teme: "BemecTBo 1 xuMudeckas peakuus"
11 pacKpbIBaTh  CMBICII OCHOBHBIX ~XUMHMYECKHMX IIOHATHI:  pacTBOp,

SJICKTPOJINTEI, HEBJICKTPOJIMUTEIL, SJICKTPOJIUTHICCKAA Jucconuanus,
pCakiiukn HMOHHOTI'O O6MeHa, KaTaJIn3aTop, XHUMHYCCKOC PaBHOBECHUC,
O6paTI/IMBIC n H606paTI/IMBIe pCakru, OKUCINUTCIbHO-BOCCTAHOBUTCIILHBIC
PC€aKknun, OKHCIUTECIIb, BOCCTAHOBUTCIIb, OKHUCJICHUEC N BOCCTAHOBJICHHUC,
AJUIOTPOITHA, aM(I)OTepHOCTL, XHUMHYCCKasaA CBA3b (KOBaJ'IeHTHaSI, HOHHAasd,
MeTaJ'IJ'II/I'-IeCKaSI), KpucTtaJlsliIndeCKas peUIcTKa, CIIJIaBHhI, CKOpPOCTH
XUMHYECKOM pCaknuun

1.2 HIUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH WU
MMPUMCHSATDH OTU IMOHATHS ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaH_[CHI/Iﬁ




1.3

COCTaBIIAITh yPaBHEHUS DJIEKTPOJUTHUYECKONW JAMCCOLHUALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, IOIHBIE U COKPAICHHBIC YPABHEHUS PEAKLM HOHHOTO
oOMeHa
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pacKpbIBaTh  CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKiuil
MOCPEICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCca ATHX PeaKIuii

1.5

IIPOBOJIUTH PACUEThl 110 YPAaBHEHUIO XUMUYECKOU peaKkiuu

ITo Temam: "HemeTtamas! 1 ux coeauaeHusa" U "MeTauibl U UX coeTuHEeHn"

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOMMEe MU CHeHUPUUSCKHEe XUMHYECKUE
CBOMCTBA TMPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXKAas OIMCAHUE
npUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX
XAMHYECKHUX PEaKui

2.2

COCTaBJIATL YpPaBHCHUS peaKHHfI, MMOATBCPKAAOIINX CYHICCTBOBAHUEC
TeHETUYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMIPOIrHO3UPOBATH CBOMCTBa BCHICCTB B 3aBHCHUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH HPOTCKAaHHUA XHUMHYCCKHUX HpeBpaHIGHI/If/'I B pPa3IMYHBIX
YCIIOBUAX

2.4

CJIEZIOBATh MTPABUJIAM TT0JIb30BAHUS XUMHUYECKOW MOCY/I0H U 1a00paTOpHBIM
o0opynoBaHuEeM, a TaKKe NpaBUiIaM OOpamieHus C BEIIECTBAMU B
COOTBETCTBUM C WHCTPYKIMSAMH TI0 BBINOJHEHHUIO J1TA0OPaTOPHBIX
XUMHUYECKHX OIBITOB 10 IMMOTYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIICCTB
(aMMHaKa U yriIeKuciIoro rasa)

2.5

IPOBOJINUTH PEAKLIUH, TIOATBEPKIAIOIINE KaYeCTBEHHBIN COCTaB Pa3IMIHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM IIyTEM XJIOpUA-, OpOMHUI-, MOIHI-,
kapOoHatr-, Qocdar-, cunukar-, cyiabpar-, THIPOKCUA-UOHBI, KATHOHBI
aMMOHUS, MOHBl H3YYEHHBIX METAJUIOB, IMPHCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB

ITo Teme: "Xumus u okpyxaromas cpena”

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHueckux mnoHatui: ITJIK Bemecrtsa;
KOPpPO3Hs METAJIIOB

3.2

MPUMEHSTh OCHOBHBIE OTIEpPAIIMN MBICTUTEIFHON EeATENHHOCTH - aHAIIU3 U
CHHTE3, CpaBHEHHE, 0000IICHIE, CHCTEMATH3aIIUIO, BBISIBJICHUE IPUUUHHO-
CIIEICTBEHHBIX CBS3€U - ISl M3YYEHHs] CBOMCTB BEIIECTB M XUMHUYECKUX
peaKkiuii; eCTEeCTBEHHO-HAyYHbIE METO/Abl TIO3HAHHS - HaOII0JICHHE,
U3MepeHHne, MOICTUPOBaHNE, SKCTIEPUMEHT (PEealIbHbII U MBICIICHHBI )

Tabmnuua 23.3

[TpoBepsiembie 3n1eMeHTHI cosiepxkanus (9 kiace)

Kon

[TpoBepsiemMblil 2IEMEHT COAEpKaHUS

BemectBo 1 xumnueckas peakuus. [loBropenue




1.1

Ilepuoanueckuii 3akoH. Ilepuoanyeckas cucrema xuMudeckux snemeHToB J1.1.
MengeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOWCTB
XHMHYECKUX DJIEMEHTOB IMIEPBBIX TPEX MEPUOJIOB, Kalusl, KaJIbLHUI U HX
COCMHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM 3yieMeHTOB B llepuonnueckon
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BellecTBa: BHABI XMMHMYECKOH CBA3M. THIBI KPUCTAJIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU U
BUJa XUMH4eckod cBs3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYeCKUX
BEUIECTB (MEXAYHapOJHAs U TpUBHAIbHAsA). XMMUYECKUE CBONCTBA BEIIECTB,
OTHOCSIIMXCA K  Pa3iIu4HBIM  KJlaccaM  HEOPraHUYECKHX  COCOUHCHMH,
TE€HETUYECKasl CBSI3b HEOPTaHUYECKUX BEILECTB

1.3

Knaccugukanus XuMHYECKUX peakiyid Mo pa3IUuYHbIM MpU3HAKaM (110 YUCIy U
COCTaBy YYacTBYIOIIMX B pEaKLUMU BEIIECTB, IO TemiaoBoMy 3¢ddekry, 1o
U3MEHEHHIO CTETICHEeH OKHUCICHUS XUMHUECKUX 3JIEMEHTOB, 110 00paTuMOCTH, 1O
Y4YacTHIO KaTalu3aropa). DK30- U S3HI0TEPMUUYECKHE PEAKLIUU, TEPMOXUMHUYECKUE
ypaBHeHus. [IoHsATHE O CKOPOCTH XMMUYECKOU peaKkIuu

14

IToustre 00 O6paTI/IMbIX n HeO6paTI/IMI>IX XUMHUYCCKUX PCAKIHAX. ITonsatue o
TOMOI'CHHBIX M I'€TCPOrCHHBIX PCAKIHAX. IlonsTHE O XMMHYECKOM PAaBHOBCCHHU.
CDaKTOpr, BJIMAIOIIHUE Ha CKOPOCTb XHUMHYISCKOMN pPCakiun MW IIOJOKCHHEC
XUMHUYCCKOT'O paBHOBCCHA

1.5

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pcaKkuuu, E)JIGKTpOHHHﬁ OanaHc
OKHCJIUTEIHFHO-BOCCTAHOBUTEIILHOM pe€aKuuu. CocraBneHue ypaBHeHI/Iﬁ
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ C HUCIOJIB30BAaHUEM  MCTOIA
QJICKTPOHHOI'O OanaHca

1.6

Teopust 3NEKTPOTUTUYECKON IUCCOUMALMU. DIEKTPOJIUTHI U HEIEKTPOJIHTHIL.
Karnonsl, aHnoHbl. MeXaHW3M IHCCOLMALIMK BEUIECTB C Pa3jIMYHbIMHU BHIaMU
xuMu4eckoi cBs3u. CreneHb aucconnanu. CUibHbIE U cialble 3JIEKTPOIUTHI.
Peakiiuu mnoHHOTO OOMEHA. YCJIOBHUSI MPOTEKaHUS PEaKIUd MOHHOTO OOMEHa,
IIOJIHBIE W COKpAIllCHHbIE HOHHBIE YypaBHEHMs peakuuid. CBoMCTBa KHCIOT,
OCHOBaHMH U coled B CBeTe NPEACTaBICHHH 00 AJIEKTPOIUTUUYECKON
mucconnanuu. KauectBeHHble peakiiuu Ha HOHBL. [loHATHE O rMApONIN3E conen

1.7

XVUMUYECKUN OSKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISMU KPUCTAITNYECKUX
pEIIeTOK HEOpraHMYeCKHUX BEIIECTB - METAJUIOB UM HeMeTauioB (rpadura u
anMasa), CIOKHBIX BEHIECTB (XJOpUAAa HATpus); HCCIEIOBAaHUE 3aBUCHMOCTHU
CKOPOCTHM XHMHYECKOM peaklUuu OT BO3JEHCTBUS PA3NIUYHBIX (DAaKTOPOB;
UCCIIEIOBAHUE  DJIGKTPOMPOBOJHOCTH  PAcTBOPOB  BEIECTB,  Mpoliecca
JUCCOLMAIIMN  KHCIIOT, IMIeJIOYed ©  COoJed  (BO3MOXHO  HCIIOJb30BAHHE
BUJICOMATEPHAIOB); TPOBEJCHHE OMbBITOB, HIUIIOCTPUPYIOMIUX  MPHU3HAKU
MPOTEKAHUs PEaKIMii HOHHOTO oOMeHa (0OpazoBaHME Ocajlika, BHIICICHHUE Ta3a,
o0pa3oBaHHE BOJIbI); OMBITOB, WLIIOCTPUPYIOMIUX MTPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTENIBHBIX pPEaKIUN (FOpeHHEe, peakluu pa3ioXKEeHHs, COCAUHEHHS);
pacro3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIbID KAaYECTBEHHBIX PEAKIIHIA
Ha MOHBI, pemeHMe BKCHepI/IMeHTaJ'IBHI)IX 3aga4d

Hemeramie! 1 ux COCINHCHUA

2.1

OOmas  xapaktepuctuka TramoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,




XapakTepHble CTeneHu okucieHus. CtpoeHue U GU3NYEeCKUe CBOWCTBA MPOCTHIX
BEIIECTB - TaJoOreHoB. XHMHYECKME CBOWCTBA Ha IpUMEpEe  XJopa
(B3aMMOJEHCTBIE C MeETalllIaMM, HEeMeTalllaMM, Liejoyamu). XJIOpPOBOJOPOJ.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHE, puMeHeHue. JleiicTBue
XJIOPa M XJIOPOBOAOPOJA HAa OPraHM3M YelOoBeKa. BakHeWlnue XJIOopuabl U UX
HaxO0’KJICHUE B IIPUPOJIE

2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnel. OcCOOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHbIC CTENEeHH OKucieHus. CTpoeHue u (GpHU3NUECKHe CBOMCTBA
IPOCTHIX BEIECTB - KUCIOPOIa M Cepbl. AJIIOTPONHBIE MOAU(DUKALIUY KHCIOPOIa
U cepbl. XMMUYeCKHe CBOiicTBa cepbl. CepoBOAOPON, CTpOEHHE, (PU3UUECKHE U
XUMHYECKHE CBOMCTBA. OKCI/I[[bI CCPBI KaK MPCACTABUTCIN KUCIOTHBIX OKCHUIOB.
Cepnast kucnmora, Qu3MYECKHE U XHMHYECKHE CBoicTBa (oOmme Kak
NpeICTaBUTENsl Kijacca KUCIOT U crnenuduyeckue). XUMHUYECKUE PEaKIuu,
JeXale B OCHOBE HPOMBIIUICHHOTO CHOCO0a IONYyYEHUS CEPHOM KHCIOTHI.
[Tpumenenue. Conu CEpHON KUCIOTHI, KAUECTBEHHAsI PEaKIusl Ha CyIb(haT-uoH.
HaxoxneHue cepsl M €€ COSIMHEHUH B NpHpoae. XHMHYECKOE 3arpsi3HEHUE
OKpYXarolled cpeabl COSAUHEHMSIMH Cepbl (KHUCIOTHBIE AO0XKAU, 3arps3HEHHE
BO3JlyXa U BOJOEMOB), CIIOCOOBI €0 MPEA0TBPAILCHHS

2.3

OO0mass xapakTepucTuka d31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHUS. A30T, paCIpOCTPAaHEHUE B MPUPOJE,
dbuznueckue u Xumrueckne ceoricta. Kpyrosopor azora B mpupojie. AMMHAK, €ro
du3nYecKue U XUMHUYECKUE CBOMCTBA, MOTydYeHHue U ipuMeHenue. Cojii aMMOHHS,
ux puU3NYECKUe U XUMHUYECKHEe CBOMCTBA, pruMeHeHne. KauecTBeHHas peakuus Ha
WOHBI aMMOHUS. A30THasl KUCJIOTa, €€ MONTYYCHHE, PU3NYCCKUE U XUMHUYCCKUE
cBOiicTBa (0OIIME KaK TMpEJCTaBUTENsl Klacca KHUCIOT U cHeruduyecKue).
Hcnonb3oBaHne HUTPATOB W COJEH AaMMOHHS B KaueCTBE MHUHEPAIbHBIX
ynobpeHuii. XUMHUYECKOE 3arps3HEHHE OKPYKAIOIIEeH Cpeabl COSAUHEHHUSIMU
a3oTa (KMCIIOTHBIE JI0%K]U, 3aTpsI3HEHNE BO3/yXa, 1I0UYBBI U BOJIOEMOB)

2.4

®ocdop, amnorponHsie Monupukanuu (ocdopa, ¢puzNUecKue U XUMHUUYECKUE
cBoiictBa. Oxcua ¢ocdpopa (V) u dochopHas kucnora, ¢GuznyecKkue u
XUMUYECKHE CBOMCTBa, moiydueHue. lcmonb3oBanue ¢ocharoB B KauecTBe
MUHEPATBHBIX YI00pEeHUIA

2.5

OO6mass xapakrepuctuka 31eMeHTOB I[VA-rpynnel. OcCOOEHHOCTH CTpPOEHHUS
aTOMOB,  XapaKTepHblE CTENEHW OKHCICHHSA.  YIJIepoA,  aJUIOTPOIHbIE
MOJTU(UKAIINHA, PACIPOCTPaHEHHE B MpPHUPOJE, (UIUYECKHE W XUMHUYECKHE
cBoicTBa. Ancopouus. KpyroBopot yriepozaa B mpupoze. OKcubl yriaepoja, ux
dbuznyeckne W XUMHYECKHE CBOWCTBA, JCWCTBHE Ha >KUBBIE OPTraHU3MBL,
NOJTyYeHHUE W TPUMEHEHHE. DKOJOTHYECKUE MPOOIEMBI, CBA3aHHBIE C OKCHIIOM
yraepoaa (IV); rumore3a rino0anbHOrO MOTEIUICHHS] KIMMaTa; MapHUKOBBIHA
s dexT. YronabHast KUCTIOTa U €€ COJH, NX (U3NUYECKUE U XUMUYECKHE CBONCTBA,
noillyueHue W TpuMeHeHue. KauecTBeHHas peakmusi Ha KapOOHAT-HOHBI.
Hcnonp30Banne kKapOOHATOB B OBITY, MEAUIIMHE, TIPOMBIIIJICHHOCTH M CEITLCKOM
XO03511CTBE

2.6

[TepBoHavanbHBIE TOHATHS 00 OPraHUYECKHWX BEIMIECTBAX KaK O COETUHEHUSIX
yriaepojna (MeTaH, 3TaH, JTWJEH, alleTWIEH, 3TaHOJ, TJHUIEPUH, YKCyCHas
kucioTa). Ux coctaB u xumudeckoe crpoenue. [loasiTne 0 OMoI0orndecku BakHBIX
BEIeCTBAaX: JKHUpaX, Oenkax, YrieBoJaxX - M WX pPOJM B JKU3HU YEIOBEKA.
MartepuanbHOE €TUHCTBO OPTaHUYECKUX U HEOPTAaHUIECKUX COCTMHECHUN




2.7

Kpemnnii, ero gpusznueckre 1 XUMUUYECKHE CBOMCTBA, IMOJTYyYEeHHUE W TTPUMEHEHHE.
Coenunenus kpemHus B npupoje. OOmmue npeacTaBieHus 00 OKCHIe KpeMHUs
(IV) u kpemuneBoi kuciiore. CHIMKATBI, UX UCIIOJIb30BaHUE B OBITY, MEJIUIIUHE,
MIPOMBINIJICHHOCTH. BakHEWIIne CTpOUTENbHBIE MaTepUANIbl: KepaMUKa, CTEKJIO,
IIEMEHT, OeToH, Xene300eToH. IIpobGnembl 0e30macHOTO  MCIOJIB30BAHUS
CTPOUTEIILHBIX MAaTEPUAJIOB B MOBCEAHEBHON KU3HU

2.8

XUMHYECKUH SKCHEPUMEHT: H3y4eHHE OOpa3loB HEOPraHMYECKUX BEILECTB,
CBOICTB COJIIHON KHUCIIOTBI; MPOBEACHHE KAYECTBEHHBIX PEAaKIUil Ha XJIOPHUA-
WOHBI W HaOJIOEHUE TMPHU3HAKOB HUX MPOTEKAHMS; OIBITHI, OTPAKAIOLIHIE
buznyecKkue U XMMUYECKUE CBOICTBA rajlor€HOB U MX COCJAMHEHUN (BO3MOXKHO
UCITIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C OOpa3liaMd XJIOPHJOB
(ranoreHu10B); O3HAKOMIIEHHE ¢ 00pa3liaMu Cepbl U €€ COeTMHEHUAMHU (BO3MOXKHO
UCTIOJIb30BaHUE BHJICOMATEPUAIOB); HAOIIOICHNE TIpoliecca OOYTIMBaHUS caxapa
MOJl IeWCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI; U3yUYEHHUE XUMHYECKHX
CBOWCTB pa30aBIIEHHOW CEpHON KUCIIOTHI, TPOBEACHNE KaueCTBEHHOMN peakIiy Ha
cynp(haT-uOH M HaONIOJICHHWE TpU3HAKA €€ MPOTEKaHUs; O3HAKOMIICHHE C
¢u3ndeckuMu CcBOicTBaMU as3ora, (ochopa W KX COCTUHEHUH (BO3MOIKHO
UCIIONIb30BaHUE BHJIEOMATEPHANIOB), O0pa3lamMu a30THBIX U  (pochopHBIX
ynoOpeHuil; moJjiyueHue, coOupaHue, paclo3HaBaHUE U M3YUYCHHE CBOWCTB
aMMuaKa; IpoBeJIeHIE KaueCTBEHHBIX peaKlnii Ha HOH aMMOHUA U docdaT-uoH U
U3ydeHHE NPU3HAKOB HMX IPOTEKAHMs, B3aUMOJCHCTBUE KOHIEHTPHPOBAHHOM
A30THOW KHCIOTBI C MeAbl0 (BO3MOXKHO HCIIONB30BAaHUE BHUAEOMATEPUATIOB);
U3YYCHHUE MOJCNIel KPHUCTAUIMYSCKUX PEIIeTOK anmasa, rpadura, (yiuiepeHa;
O3HAKOMJICHHE C  TPOLECCOM  aAcOpOIUU  pPACTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOTA3a; MOJydeHHE, COOMpaHue,
pacrmo3HaBaHWE€ ¥ W3YYEHHE CBOWMCTB YIJIEKUCIOIO Trasa; MpPOBEACHHE
Ka4eCTBEHHBIX peaKlnii Ha KapOOHAT- U CHIIMKAT-HOHBI U H3yYEeHUE TPU3HAKOB X
MPOTEKAHUs; O3HAKOMIIEHHWE C MPOAYKIHMEW CHIMKATHOH TNPOMBIILIEHHOCTH;
peleHre dKCIepUMEHTATBHBIX 3a/1a4 1Mo TeMe "BakHeimme HeMeTayutbl U UX
coeuHeHus"

MeTaisl ¥ UX COSAUHECHUS

3.1

OO0mrast XapakTepuCTUKa XMMUYECKHX JJIEMEHTOB - META/JIOB HA OCHOBAaHUM MX
nosnoxenuss B Ilepuonmueckod cucrteme XMMHUYecKMX anemeHToB J[.M.
MenneneeBa u ctpoeHust atoMoB. CTpoeHre MeTaioB. MeTamnueckas CBsA3b U
MeTaJJIMYecKasl ~ KpUCTAJUIMYECKass  pelieTka.  ODJIEKTPOXUMUYECKUH  psl
HaIPsHKEHUN METaJIOB

3.2

Ouznyeckue U XUMUYECKHe CBOWCTBAa MeTayioB. OOIIMe CrocoObl MONydeHus
MeTasuioB. [loHSATHE O KOPPO3UH METaIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
Koppo3uu. CriaBsl (CTallb, YyTyH, AIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B
OBITY U IPOMBIIIIIEHHOCTH

3.3

[Ilenounsle MeTayuibl: nosnoxeHue B Ilepuonuyeckoil cuCTeEME XHMHUYECKHX
anemenToB JI.MI. MenneneeBa; CTpoeHHME MX aTOMOB; HaxOXKJIEHHUE B IPUPOJE.
dusnuecKkue u XMMUYECKHe CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCHIIBI U
TUAPOKCHUIBI HATpUd W KajluAi. HpI/IMeHeHI/Ie OICJIOYHBIX METAIJIOB N HX
COCIMHEHUN

3.4

[IlenoyHO3eMENBHBIE METAUIBI MATHUN U KaJIbLIMI: 1T0JI0KeHUE B [lepnoanueckon
cucreme xumudeckux snemeHToB /.M. MenneneeBa; CTpoeHHE HX aTOMOB;




HaxoKJIeHue B pupoe. Pu3nyeckre 1 XUMUIECKHNE CBOWCTBA MarHUs U KaJIbITHsI.
Baxneitmume coenrHeHus Kaablus (OKCU, TUAPOKCH, cOJIn). ZKECTKOCTh BOJIbI U
CIOCOObI €€ yCTpaHEHUs

3.5

AntomuHuii: nonoxenue B Ilepmoauueckoil cucreMe XMMHUYECKUX 3IIEMEHTOB
.. MeHnneneesa; CTpOCHHE aTOMa; HAaXOXKJIECHHUE B mpupoxae. Pusznueckue u
XMMHUYECKHE CBOMCTBA aIOMUHMSL. AM(OTEpHbIE CBOWCTBA OKCUIA U THAPOKCHIA
AJIFOMHUHUA

3.6

Kene3o: nonoxenne B [lepuoanyueckoil cucteMe XUMUYECKUX 3jeMeHToB J[. .
MenneneeBa; CTpoeHHE aToMa; HaxokJaeHue B mnpupoae. Dusuueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKCuabl, ruapoKcuabl u coiu xenesa (1) u sxenesa
(III), ux coctaB, CBOMCTBA U MOJyUYCHHE

3.7

XUMUYECKUH SKCTIEPUMEHT: 03HAKOMIICHHE C 00pa3I[aMi METAJIJIOB U CIJIAaBOB, UX
(GU3NYECKUMU  CBOWCTBAMH;, H3Y4YCHHE PE3YJIbTaTOB KOPPO3UM METAJJIOB
(BO3MOHO HCIIOJIB30BAHUE BHICOMATEPUAIOB), OCOOEHHOCTEH B3aMMOICHCTBUS
OKCHJIa KajJbllMsi M HATpus C BOJOM  (BO3MOXXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MCCIICIOBAHUE CBOMCTB JKECTKOW BOJIBI; MPOIecca TOPEHUs
xKele3a B KUCIopoJie (BO3MOXKHO MCIIOJIb30BaHUE BHICOMATEPUAIIOB); IIPU3HAKOB
MPOTEKAHUS KAYECTBEHHBIX pPEaKIMii Ha WOHBI (MAarHUs, KaJbIHs, AFOMHHHUS,
nuHka, xenesa (I11) u xenesa (I11I), menu (I1); HabmrogeHNE U OMTUCAHUE TIPOIIECCOB
OKpalllMBaHUsl IUIAMCHM HMOHAMH HATpUs, Kajdus W Kaiblus (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATCPHANIOB); HCCIICIOBAaHUE aM(pOTEPHBIX CBOWCTB
THJIPOKCUIA ATIOMHUHUS M THIPOKCHIA IIMHKA, PEIICHHE KCIIEPUMEHTAIbHBIX
3a1a4 1o Teme "BakHeime MeTaibl U UX COeIMHEHUS "

XuMus u OKpYyXKaromasa cpeaa

4.1

HoBble marepuansl u TexHosiornu. BemiectBa u Marepuanbl B NMOBCEIHEBHOU
JKU3HU 4YelloBeKa. XMMHS U 3J10poBbe. be3onacHoe MCIOJb30BaHUE BEUIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas moMoImip MpH XUMHUYECKHX OXKOTax H
OTpPaBJIEHHUSX

4.2

OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH. XMMHUYECKOE 3arps3HEHUE OKpYKarolen
cpeast ITJAK. Pons XxuMuum B pemieHUM 3Kojoruyeckux mnpobusiem. Ilpupoansie
UCTOYHUKU YTJIEBOJOPOAOB (yrojib, MPUPOAHBIM ra3, HedTh), MPOAYKTHI HX
nepepadoTKH, UX POJIb B OBITY U IPOMBIIIIEHHOCTH

4.3

XUMHUYECKUH 3KCIIEPUMEHT: U3ydYeHue oOpa3loB MaTepHalloB (CTEKIJIO, CIUIABbI
METaJIJIOB, MOJIMMEPHBIE MaTEpUAIIbI)

155.7. Jlna mpoBeneHus OCHOBHOTO T'OCY/IapCTBEHHOT0 dK3aMeHa 1mo xumun (naiee - OI'D
M0 XMMHUU) UCIONB3yeTCs NepeueHb (KoauduKaTop) MpoBepsieMbIX TPEOOBAHUN K pe3ylibTaTaM
OCBOCHHMSI OCHOBHOH 00pa3oBaTelbHONM MPOTpaMMbl OCHOBHOTO 00mIero oOpa3oBaHHs U

9JICMCHTOB COACPIKAHUA.

Tabmnuua 23.4

IIpoBepsemsie Ha OI'D no xumun TpedoBaHUs
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MpOTrpamMMbl
OCHOBHOT'O 00111eT0 00pa3oBaHus




Kon
IIPOBEPSIEMOTO
TpeOOBaHUs

[TpoBepsieMble TpeOOBaHUS K MPEIMETHBIM pe3yabTaTaM 0a30BOT0 YPOBHS
OCBOEHHsI OCHOBHO# 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0O
obpa3zoBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

O II03HABa€MOCTHU SIBJIEHUM MNPUPOJIbI, IOHUMaHHE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMHYECKOH HayKh Kak OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIeld KyJabTyphl M IPaKTUYECKOU
NeSITeIbHOCTH YEJIOBEKA B YCIIOBUSIX COBPEMEHHOTO O0IIIECTBA; TIOHUMaHUE
MeCTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

O Hay4YHbIX ME€TOJAaX IIO3HaHHsA, B TOM YHCJIC OSKCICPUMCHTAJIBHBIX H
TCOPCTUUCCKHUX MCTOAAX UCCICAOBAHNA BCUICCTB U U3YYCHUSA XUMHUYCCKUX
peaKHHﬁ; YMCHHUE HCIIOJIb30BATh MOACIHU I 00BIACHEHHUS CTPOCHUA
ATOMOB 1 MOJICKYIJI

1.3

0 cdepax mpoPecCHOHATHHOU NEATEIHHOCTH, CBS3aHHBIX C XHMHEU H
COBPEMEHHBIMM  TEXHOJIOTHSIMH, OCHOBAaHHbIMM Ha  JTOCTHXKEHHSX
XUMUYECKON HAYKH, YTO TTO3BOJIUT OOYYAIOIIUMCSI pacCMaTpUBaTh XUMUIO
Kak cdepy cBoeil Oyayieil mpodecCHOHANbHON AEITeTbHOCTH U CIENaTh
OCO3HAHHBII BHIOOP XUMUU KaK POMUIHHOTO MPEJAMETa P MEePexo/ie Ha
YPOBEHB CpeHEro 00111ero 00pa3oBaHus

Bnagenue cucteMo XMMHUYECKUX 3HAHMU U YMCHHUC IMPUMCHATHL CUCTCMY
XUMHUYCCKHUX 3HaHI/If/'I, KOTOpas BKIIKOYACT:

2.1

BaXHEHIINE XUMUYECKHE TIOHATUS: XUMUYECKHUI DJIEMEHT, aTOM, MOJIEKY1a,
BEILECTBO, MPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOJHAS M HEOAHOPOIHAS
CMECh, OTHOCHUTENIbHbIE aTOMHAas M MOJIEKYJIIpHAs MacChl, KOJIUYECTBO
BEIIIECTBA, MOJb, MOJSpHAas Macca, MOJISAPHBIA OOBEM, OKCHJ, KUCIOTA,
OCHOBaHUE, COJb (CpelHss), XUMUYECKasi PEeaKIMsl, peaKluu COCIUHEHMS,
peaKkIMK pa3iokKeHUs, peaklli 3aMelIeHUs, peakuu oOMeHa, TEII0BOM
b dexT peakiuu, 9K30- U IHAOTEPMUUYECKUE PEAKIIUU, PACTBOP, MacCOBasI
JI0JI1 XUMUYECKOT0 JIEMEHTA B COEAMHEHNH, MAcCOBas 10JIsl U IIPOLIEHTHAs
KOHIIEHTpalUsl BEIIECTBA B PAacTBOpE, AP0 aToMa, 3JEKTPOHHBIN ciol
aTomMa, aroMHas oOpOWTanb, paauyc aToMa, BAJEHTHOCTb, CTEMEHb
OKHUCJICHHS, XUMHUYECKasl CBA3b, DJIEKTPOOTPHULATEIBHOCTh, MOJIApHAs U
HENOJISIpHAsl KOBAJICHTHAs CBA3b, MOHHAs CBsI3b, METAJUIMYECKAs CBS3b,
KpUCTAJZIMYECKasl ~ pemierka  (aTOMHas, HMOHHAas, MeTaJlJIM4ecKas,
MOJIEKYJIsIpHasi), HMOH, KaTHOH, AaHWOH, 3JEKTPOJIUT M HEIJIEKTPOJIHT,
QIIEKTPOJINTUYECKAsT ~ JUCCOLMAlMsI,  peakuud  HOHHOro  oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHbIE peakuum, OKHCJIUTENb u
BOCCTaHOBUTEIb, OKUCIICHHE U BOCCTAHOBJIEHUE, JIEKTPOJIN3, XUMUYECKOE
paBHOBecHe, 00paTUMBbIe U HEOOPAaTUMbIE PEAKLIUHU, CKOPOCTh XUMHUYECKOM
peakuuu, katanusarop, IIJIK, koppo3us meTamioB, CIUIaBsl

2.2

OCHOBOITOJIAraroOlie€ 3aKOHbl XMUMHH: 3aKOH COXPaHEHUs MaccChl,
nepuoauueckui 3akoH .M. MenneneeBa, 3aKOH NOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJIpo

2.3

TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIpHAS Teopus, TEOPHS




AJIEKTPOJIUTUYECKON JUCCOIHAIIHI

BJ'Ia,I[eHI/IC OCHOBaMH XUMHUUYECKOM I'PaMOTHOCTH, BKJ'II-O‘IaIOH_[ef/'Ii

3.1

YMEHHE MPaBUIHHO KCIOJb30BAaTh M3YUYECHHBIE BEIIECTBA U MaTepuasbl (B
TOM YHCJI€ MUHEpaIbHBbIC YIOOPEHHS, METAJUIbl U CIUIaBbl, MPOIYKTHI
nepepaboTKU MPUPOJAHBIX UCTOUHUKOB YIII€BOIOPOAOB (YIJIsl, IPUPOIHOTO
ra3a, HeTu) B OBITY, CETLCKOM XO3S1CTBE, HAa IPOU3BOJICTBE M IOHUMAHHE
3HA4YEHUS KUPOB, OEJIKOB, YIJIEBOJOB JJIsl OpraHuM3Ma 4ellOBEKa; yMEHUeE
MPOTHO3UPOBATH BIUSHUE BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPraHU3M
YEJIOBEKa U OKPYXKAIOILYIO IPUPOJIHYIO CPERY

3.2

YMEHUE MHTETPUPOBATh XUMHUYECKUE 3HAHUS CO 3HAHUSAMHU JIPYTUX
yueOHBIX MPEIMETOB

3.3

HaJIM4Yue OmbITa pabOThl C Pa3NIUYHBIMU HCTOYHUKAMU HHQOpPMAIMH IO
XUMUM  (HayyHas ¥  HAy4YHO-TIOMYJIApHAs JIUTEparypa, CJOBapH,
CIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBAThb I/IH(l)OpMaLII/IIO O BCHICCTBAX, HX
MMPEBPAICHUAX U MMPAKTUYCCKOM MMPUMCHCHUU U YMCHUC HCIIOJIB30BAThH €€
JJIA pCHICHUA y‘IC6HO'HO3HaBaTeJ'II>HbIX 3aJda4

Bnanenue ocHOBaMM MOHSATUHHOIO amnmnapara U CUMBOJUYECKOIO SI3bIKA
XUMHUHU JJI9 COCTaBieHUs! (GOpMYJT HEOPTaHMUYECKUX BEIIECTB, YPaBHEHUI
XUMHYECKHUX PeaKiluii; ocHoBamu xumuueckor HomeHkinatrypsl (IUPAC u
TPUBUAIBHOM )

YMeHue OOBSCHATH CBA3b IOJOXKEHUS 3ieMeHTa B llepuonnueckoit
CUCTEME C YHMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHMSI aTOMOB XUMHUYECKUX
AJIEMEHTOB (COCTaB | 3apsa  sjapa, oO0IIee YHCIO DJIEKTPOHOB),
pacnpeneieHueM DJIEKTPOHOB [0 DHEPreTHYECKUM YPOBHSM aTOMOB
NEPBBIX TPEX MEPUOJIOB, KAJUA U KaJbLIUs

[IpencraBienue 0 NEPUOAMYECKOW 3aBHCUMOCTH CBOMCTB XHMHYECKHX
DIIEMEHTOB (paguyc aToMa, OJJIEeKTPOOTPHUIATETbHOCTh), MPOCTHIX U
CJIOKHBIX BE€HICCTB OT IIOJOXCHUA 3JICMCHTOB B HepI/IOHI/I‘IGCKOI\/'I CHUCTEMCEC
(B ManbIX MEpUOAaX M TJIABHBIX MOATPYIIAX) U DIEKTPOHHOTO CTPOCHUS
aToma

YMenue knaccuuuupoBarh:

7.1

XUMHUYCCKUEC 3JICMCHTEI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKUC PCAKINHN

YMeHue Onpeaciarh:

8.1

BAJICHTHOCTD U CTCIICHb OKUCIICHUA XUMHUYCCKUX 3JICMCHTOB, 3apsa] HOHA

8.2

BHU/JI XUMHYECKOM CBSI3U U TUII KpHCTaHHHqCCKOﬁ CTPYKTYPBI B COCITUHCHUAX

8.3

XapaKTEp CpCaAbl B BOAHLIX paCTBOpPAX BCUICCTB (KI/ICJ'IOT, OCHOBaHHf/'I)




8.4

OKHCIINTEIIb U BOCCTAaHOBHUTCIIb

9 YMeHne XapaKkTepr30BaTh GU3NIECKUE U XUMUYECKHE CBOWCTBA!
9.1 MPOCTHIX BEIIECTB (KHCIOPOJ, O30H, BOAOPOJ, TpaduT, anmas, KpEeMHUH,
azot, hocdop, cepa, XJI0p, HATPUH, KAITUH, MarHUH, KaJbIUi, ATFOMUHUH,
JKee30)
9.2 CJIOXKHBIX BEIECTB, B TOM YHCIIE X BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOJOPOJ], OKCUABI M THIPOKCUABI MetaiwioB [ - [IA
rpymi, amomunus, meau (1), uunka, xenesza (11 u 1), oxcuast yraepoaa (11
u IV), xpemuus (IV), azota u pochopa (11 u V), cepor (IV u VI), cepaucras,
CepHasi, a30TUCTas1, a30THas, (hocopHasi, yroJibHasl, KpeMHUEBAsE KUCIIOTA U
UX COJIN)
9.3 NPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT
WX COCTaBa W CTPOCHWS, NMPUMEHEHHE BEIISCTB B 3aBUCHMOCTH OT HX
CBOWCTB, BO3MOXXHOCTh TIPOTCKAHUS XWMHUYECKUX MPEBpAICHUH B
Pa3ITUYHBIX YCIOBUAX
10 YMeHue COCTaBIsATh MOJIEKYJISIPHBIC U HOHHBIC YPABHECHUS PEAKIUi, B TOM
qHCIIe:
10.1 peakIuii HOHHOTO OOMEHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUH
10.3 WUTIOCTPUPYIOIINX XMUMHUYECKHUE CBOMCTBA M3YYEHHBIX KIJIACCOB (TPYIIM)
HEOPraHMYECKUX BEIIECTB
10.4 MOITBEPKTAIOINX TCHETUYCECKYIO B3aUMOCBSI3b MEXK/TY HUMH
11 YMeHue BEIMUCIATH (IPOBOIUTH PACUEThI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMHYECKOTO AJIEMEHTA B COSTMHEHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
11.4 II0 YPaBHEHUSIM XHUMHUYECKUX PEAKIUN MU HaXOIUTh KOJIMYECTBO BEIECTBA,
00BEM M MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
12.1 OCHOBHBIMH METOJAaMH HAYYHOTO TO3HAHUS (HaOIIOJeHUE, U3MEpEHHE,
OKCMIEPUMEHT, MOJEIMPOBAaHNE) MPH W3YYCHHUU BEIIECTB M XUMHYECKHX
SIBIICHHIA; yMeHHe C(HOpPMYIHPOBATh NPOOJIEMYy H TPEUIOKUTH IYyTH ee
peleHus
12.2 0e30macHoi paboThl C XUMHUUYECKUMH BEIIECTBAMU, XUMUYECKOU TIOCYI0H 1
71a00paTOPHBIM 000PYIOBaHUEM
12.3 npaBWiIaMyd O€30MaCHOTO OOpaIlleHHs] ¢ BEIIeCTBAMH, MCIOIb3yeMBIMU B

MMOBCEOHEBHOM JKU3HH, IpaBUJIaMU IMOBCACHUSA B HCIAX c6epe>I<eH1/15{




3[I0POBbSl M OKPYXKAaloled NpPUPOJHOM Cpeapl; MOHMMAHUE Bpena
(OHaCHOCTI/I) BOSI[GP'ICTBHSI Ha )KUBBIC OpraHrU3Mbl OIIPCACIICHHLIX BCIICCTB,
CI0CcOO0B YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

13 Hannaue IMPAKTUYCCKHUX HABBIKOB IINIAHUPOBAHUA W OCYIICCTBICHUSA
CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB:

131 U3y4eHHe M ONHMcaHue (U3NYECKUX CBOWCTB BELIECTB; O3HAKOMIICHHE C
(GU3MYECKUMU U XUMHUYECKUMH SIBICHUSMH; OIBITHI, MIUTIOCTPHPYIOIINE
IIPU3HAKYU IIPOTEKAHUS XUMUYECKUX PEaKIUI

13.2 H3y4eHHUe CIIOCOOOB pa3CIICHHs CMecei

13.3 MOJIy4YeHUE KUCIIOPOJla U M3YYEHHE €r0 CBOWCTB; MOJY4YEHHE BOJOpOJa U
U3YYEHHUE €r0 CBOWCTB; IOJYYEHHUE YIJIEKUCIIOIO Ta3a U H3Y4YEHHE €ro
CBOICTB; MOJyYeHHE aMMHUaKa U U3yUYEHUE ero CBOWCTB

13.4 MPUTOTOBJICHHE  PAacTBOPOB C  OMNpPEIEICHHONM  MaccoBOil  Josei
PacTBOPEHHOTO BELLECTBA

135 NPUMCHEHUE HHIUKATOPOB (TakMyca, MeTuiopamxka u (eHoidranenna)
TS OIPEJICIICHUsI XapaKTepa Cpelibl B paCTBOPaxX KUCIOT M IIET0ueH

13.6 HCCIICIOBAHUEC U OIIMCAHUC CBOMCTB HCOPraHUYCCKUX BCUICCTB PA3JIMYHbIX
KJIaCCOB; HU3Y4YCHHC B3aUMOJICHCTBUSI KHCJIOT C METaliaMu, OKCHIaAMH
MCTAJJIOB, PpaCTBOPUMBIMU H HCPACTBOPUMBIMU OCHOBAHUAMH, COJISIMHU,
IMMOJIY4YCHHUEC HCPACTBOPUMBIX OCHOBaHHfI; BBITCCHCHHEC OJHOI'0 METallia
ApyrumM H3 pacTBOpa COJIM; HCCICAOBAaHUC aM(I)OTCpHBIX CBOMCTB
TUAPOKCUA0B aIFOMHUHUA 1 HUHKA

13.7 pelieHue SKCIEePUMEHTAIbHBIX 3a7ady 1mo TeMaM: "OCHOBHBIE KIJIacChl
HEOPraHWYECKHX COEIMHEHHH"; "DIeKTpoiauTuyeckas aucconuanus';
"Ba)kHelmne HeMeTaluibl U UX coenuHenns'; "BaxHelnme MeTaaiabl H UX
coequHEHUA"

13.8 XUMUYECKHE HKCIIEPUMEHTHI, WJUIIOCTPUPYIOUIUE TMPU3HAKUA MNPOTEKAHMS

peaxIuii FOHHOTO 0OMEeHa; KaueCTBEHHBIE PEaKIUU Ha MPUCYTCTBYIONIUE B
BOJIHBIX PAaCTBOpax MOHBI: XJIOPUI-, OpPOMUI-, HOAU-, CyIbdaT-, pocdar-,
KapOOHAT-, CHJIMKAT-aHHOHBI, THIPOKCHI-UOHBI, KATHOHBI aMMOHWS,
MarHusl, KaJlbllus, aTlOMUHUS, XkKene3a (2-+) u xkene3a (3+), menu (2+), nuHKa

14 Ymenue:

141 NpEJCTaBIsATh  pe3yiabTaTbl  dKCIIEpUMEHTa B (OpMe  BBIBOJOB,
JI0Ka3aTeiabCcTB, TIpapUKOB M TaOMUIl M  BBUIBIATH AMIHUPHUYECKHUE
3aKOHOMEPHOCTHU

14.2 YCTaHaBIMBATh CBSI3U MEXAY peaJbHO HAOII0JaeMbIMU XUMHYECKHUMHU

ABJICHUSMU U TIPOLIECCaMH, IPOUCXOJSAIIMMH B Makpo- M MHKPOMHPE,
OOBSACHATH MPUYMHBI MHOTOOOPa3Hsl BEIIECTB

Tabmuma 23.5

Hepequb OJIEMCHTOB COACPIKAHUSA, IMTPOBEPACMBIX HA OCHOBHOM



ToCyAapCTBCHHOM 3K3aMCHC 110 XUMHNU

Kon [IpoBepsiemMblil 3J1eMEHT coaep KaHus
1 [lepBoHavYa/IbHBIE XUMUYECKUE MTOHATHUS
1.1 YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei
1.2 ATOMBI U MOJIEKYJTbl. XUMUYECKUE 3JIEMEHTHI. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
[IpocTble U ClIOXKHBIE BEIIECTBA.
1.3 Xumuyeckasi popmyna. BaeHTHOCTh aTOMOB XUMUYECKUX 31€MEHTOB. CTeneHb
OKHCJIEHHUS
1.4 3aKOH TIOCTOSIHCTBA cocTaBa BemlecTB. OTHoOcUTENbHAasE aTOMHas —Macca.
OTtHOCuTENbHAs MOJIEKYJIApHAs Macca. MaccoBast 107151 XMMUYECKOIO 3JIEMEHTA B
COEIMHEHUU
1.5 KonuyectBo BemectBa. Mosb. MonsipHass macca. MomsipHblid 00BEM Ta30B.
B3auMocCBA3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €IMHHUIL BEILIECTBA
1.6 Pu3NUecKue U XUMUYECKUE SIBJICHUS. XUMHUUECKasi peaklMs U €€ IPU3HaKu. 3aKOH
COXpaHEHHUS MAcChl BEUIECTB. XUMUUECKUE YPABHECHHUS
2 Ilepnonnueckuil 3akoH u lleproanyeckas cucrema XMMU4eCKUX ieMeHToB J[. M.
MenpeneeBa. CTpoeHHE aTOMOB
2.1 Ilepnonnueckuil 3akoH. [lepuoguyeckas cucremMa XMMUYECKUX 31eMeHTOB J[.M.
Menpneneesa. Ilepuonsl u rpynmnsl. @U3HYECKUI CMBICI MOPSAKOBOIO HOMEDA,
HOMEPOB Ieproa U IpyMIibl F1€MEHTa
2.2 Crpoenune atomoB. CoctaB atoMHbIX sijaep. M3oromsl. Dnektponbl. CTpoeHue
DIIEKTPOHHBIX ~ 000JI0YeK aTOMOB TepBbIX 20 XUMHYECKHX OSJEMEHTOB
ITepnonnueckoi cucrems! JI.11. Menneneena
2.3 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYECKHX JJIEMEHTOB TEPBBIX TPEX
MEepPUOJIOB, Kalus, Kaiublug (paadyca aTOMOB, 3JIEKTPOOTPHUIATENBHOCTH,
METaJUIMYECKUX U HEMETATHYECKUX CBOMCTB) U UX COCTMHEHUI B COOTBETCTBUU
C TIOJIOKEHUEM 3JIEMEHTOB B [lepuoanueckoil cuctemMe U CTpPOEHUEM UX aTOMOB
3 CrpoeHue BeniecTBa
3.1 Xumuyeckass cBs3b. KoBajeHTHas (MONsipHAsT W HEMOJIApHAsi)  CBS3b.
ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKMX  3JeMeHTOB.  MoHHas  CBS3b.
Mertannnueckas CBs3b
3.2 Tunel KPUCTAITUYECKHX PEIIeTOK (aroMHasi, WOHHAs, MeTallIndecKasi),
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW DPEIMICTKH W BHJIA
XUMUYECKOU CBS3U
4 Baxueiiimme mnpeacTaBUTENM HEOPraHMYECKUX BemecTB. Hemeramisl u  ux
coeMHeHUs. MeTaslibl U UX COeAMHEHUS
4.1 Knaccudukanuss m HOMEHKIATypa HEOPTaHHMYECKUX COCIUHEHHH: OKCHIOB

(coneoOpasyromue: OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U HECOIC00Pa3yIOIIIHE;




OCHOBaHUH (memoun u HEpPacTBOPUMBIC OCHOBaHMS); KHUCJIOT
(xucnopozacoaepxkaiue u 6eCKUCIOPOIHEIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIC);
coJiel (CpeTHUX U KHUCJIBIX )

4.2 Pu3nuecKue 1 XMMUYECKUE CBOMCTBA MPOCTHIX BELIECTB-HEMETAIIJIOB: BOAOPOAA,
XJIOpa, KHCIIOPOa, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS

4.3 ®u3nyeckue U XUMUYECKHE CBOICTBA IPOCTBHIX BEILECTB-METAIIIOB: JIMTHS,
HaTpUsl, KaJIKsl, MAarHus U KalblUsl, ATFOMUHUSA, JKeJe3a. DIEKTPOXUMUYECKUH Pl
HaIPSHKEHUN METaJlIOB

4.4 ®u3nueckue U XUMUYECKHE CBOMCTBA BOJOPOJHBIX COCAVMHEHUN HEMETAIJIOB:
XJIOpPOBOJIOPOJIA, CEPOBOAOPOAA, AMMHAKA

4.5 dusnueckue 1 XMMUYECKHE CBOMCTBA OKCHUI0B HeMeTasuioB: cepsl (IV, VI), azorta
{1, 1V, V), docdhopa (IlI, V), yrmepona (II, 1V), kpemuus (IV). Ilomyuenue
OKCHJIOB HEMETAJJIOB

4.6 XuMuyeckue cBoicTBa okcu0B: MetamuioB IA - IIIA rpynmn, nunka, meau (II) u
xenesa (1L, II). [Tony4yenne okcua0B METAIIOB

4.7 XUMUYECKUE CBOMCTBA OCHOBaHMM U aM(OTEPHBIX THAPOKCUAOB (Ha mpuMepe
THJIPOKCHUIOB aJIIOMHUHUS, Kele3a, uHKa). [lomyuenne ocHoBaHM 1 aM(pOTEPHBIX
TUAPOKCHJIOB

4.8 OO0mue XUMUYECKHE CBOMCTBAa KHUCIOT: XJIOPOBOJOPOIHOW, CEPOBOAOPOIHOM,
CEPHHUCTOM, CEepHOU, a30THOU, (ochopHOH, KpeMHHUEBOH, yroiapHOW. OcoOble
XMMUYECKHE CBOICTBA KOHIEHTPUPOBAHHOM CEPHOM W Aa30THOW KHUCIOT.
[Toy4yenue kuciot

4.9 OO0mme XxuMHYECKUe CBOMCTBa cpenHux coseid. [lomydenue conei

410 |IlomydeHnue, coOuWpaHHWe, paclo3HaBaHWE BOJOPOJA, KHCIOPOaa, aMMHAaKa,
YIIJIEKHUCIIOTO Ta3a B J1abopaTopuu

411 |TlonyyeHue amMMuaka, CEpHOM M a30THOM KHMCIOT B MpOMbIIUIEHHOCTH. OOmme
CHOCOOBI MOJTYYEHUS METAIUIOB

412 |I'enetnueckas CBA3b MEXJy KJIaCCAMU HEOPraHUYECKHX COEAMHEHUH

5 XHUMHUYECKUE PeaKun

5.1 Knaccudukanus XuMHYECKUX PeaKIUil MO pa3IuyHbIM MPU3HAKAM: IO YUCIY U
COCTaBy YYacTBYIOIIMX B peakLUWU BEIIECTB, MO TEIUIOBOMY 3¢ (eKTy, Mo
W3MEHEHHUIO CTENIEHEN OKHUCIIEHUSI XUMUYECKUX 2JIEMEHTOB

5.2 TennoBoil 3¢ pexT XUMUUYECKON peakIiy, TEpPMOXUMUYECKHE YPaBHEHUS. DK30- U
SHAOTEPMHUUYECKUE PEeaKINH. TepMOXUMHUUYECKHE YPaBHEHUS

5.3 OKHCITUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTENH.
[Tporiecchbl OKUCIIEHUST U BOCCTAHOBJICHUSA. DIEKTPOHHBIN OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIBHOMN pEaKIuU

5.4 Teopust >MeKTpOUTUUECKON auccoruanuu. KaTnoHbl, aHUOHBI. DJIEKTPOIUTHI 1

HE3JICKTPOJIHUTHI. CubHBIC U cl1a0ble SJICKTPOJINUTHI. CremncHb AUucconmuanumn




5.5

Peakiiun moHHOro oOMeHa. YCIIOBHS TPOTEKAHHS PEaKIMi MOHHOTO OOMEHa,
IIOJIHBIE Y COKPAILICHHBIC HOHHBIC YPABHEHUS PEaKLIUU

6 XuMHS ¥ OKpYyKarouas cpeia

6.1 BemecrBa u Marepuassl B IIOBCEIHEBHOM JKM3HU 4ellOBEeKa. be3omnacHoe
HCIIOJIb30BAaHUE BEILIECTB M XUMUUECKHX peakuuil B taboparopuu u ObITy. [lepBas
MOMOIIb MPU XUMUYECKUX 0)KOTaX U OTPABICHHSIX

6.2 XUMHYECKOE 3arpsA3HeHHE OKpYKaroIen cpebl (KUCIOTHBIE JOXKIH, 3arpA3HEHHE
MOYBBI, BO3JlyXa W BOJOEMOB), CHOCOOBI ero mupemorBpamicHus l[IpenenbHas
nonyctumas koHueHtpanus BemiectB  (IIJIK). Pomp xumum B pemenun
OKOJIOTMUECKUX TpoOsieM. YCHUJIEHHE MapHUKOBOro J3(dekra, paspylicHue
030HOBOTO CJIOSI

6.3 [Ipumenenue cepsl, a3zota, (ocdopa, yriepona, KpeMHUS U UX COCIUHEHUN B
OBITy, MEIWIIMHE, MPOMBIIIJICHHOCTH M CEIBLCKOM Xo3siicTBe. [IpuMeHeHue
METAJIJIOB M CIUIAaBOB (CTaslb, YYyTyH, IOPAIIOMHHHMI, OpoH3a) B OBITY U
MPOMBINIJICHHOCTH UX coeAnHEeHMA. [IoHSATHE O KOPPO3HH METalIOB, OCHOBHBIC
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4 [IpuponHble HCTOYHUKH YTJIEBOJOPOAOB (Yroib, MNPUPOAHBIN ra3, HEPTH),
IPOAYKTHI MX TIepepaboTKu (O€H3UH), MX POJIb B OBITY U POMBIIIJICHHOCTH

6.5 [TepBoHaYaIbHBIC TIOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCTUHEHUSX
yriaepoaa (MeTaH, 3TaH, OJTWUJICH, AalETHJICH, STaHOJ, IJIMLEPHUH, YKCyCHas
kuciiota). [loHsATHe O OMOJIOTMYECKHM Ba)XXHBIX BEIIECTBAX: >XKHpax, OejKax,
YIIeBOJaX - U UX POJIH B JKU3HU YEJIOBEKa

7 Pacuetsr:

7.1 o popmynaM XUMUYECKIX COCTMHEHUHN

7.2 Macchl (MaccoBOi) 0K PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 0 XUMUYECKUM YPaBHCHUSIM
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