155. ®egepanbHan paboyasa nporpamma no ydye6Homy npeamety "Xumua"
(6a3oBbIN YPOBEHb).

155.1. ®denepanbHas pabodas mporpamma o ydyeObHomy mnpenmery "Xumus" (6a30BbIif
YpOBEHB) (J1ajiee COOTBETCTBEHHO - MpOrpaMMa Mo XUMHHU, XUMHUs) BKIIOYAET MOSCHUTEIbHYIO
3aIUCKY, COJepXKaHue 00yUeHHUs, TNIAHUPYEMbIEe Pe3YIIbTaThl OCBOSHHSI TPOrPaMMBbI 110 XUMHUH.

155.2. NosscHUTenbHaaA 3anucka.

155.2.1. IIporpaMmMa o XMMHH Ha ypOBHE OCHOBHOT'O 00111ero 00pa3oBaHMs COCTaBJICHA Ha
OCHOBEe TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOM IMpOrpamMmbl
OCHOBHOTo ob6mero oOpaszoBanus, mpeactaBieHHbIx B @PI'OC OO0, a Takke Ha OCHOBE
(benepanpHON paboueil mporpaMMbl BOCIIUTAHUS U C YI€TOM KOHLICIIIMH NPENOAaBaHus y4eOHOTO
npenmMera "Xumuda" B o0pa3oBaTenbHbIX opranuzanusx Poccuiickoit @enepariui.

155.2.2. TlporpaMma 1o XMMHHU pa3paboTaHa C LEJIbI0 OKa3aHUS METOIUYECKON MOMOIIH
YUUTENIO B CO3/IaHUU pabouelt MporpaMMsl Mo y4eOHOMY MpeIMETY.

[IporpamMma 1o XUMHMM JaeT MpPEJCTaBICHHE O LENsIX, oOmed crpareruu oOydeHwUs,
BOCIIMUTAHUA U Ppa3BUTHUs OOYYAIOIIMXCS CPEACTBAMHM YyuyeOHOro NpeaMeTa, yCTaHaBIMBAET
00s13aTeNIbHOE MPEIMETHOE COJepKaHKe, MpelyCMaTpUBaeT pacipe/ielieHHe ero mo Kiaccam u
CTPYKTYpPHUPOBAHHUE 110 pa3aciiaM U TEMaM IIpOorpaMMbl IO XUMHH, OIMPEACIIACT KOJIUICCTBCHHBIC
Y KQUECTBEHHBIE XapaKTEPUCTUKHU COACPKAHMSI, PEKOMEHAYEMYIO ITOCIIE0BATEIbHOCTD U3yUYEHUS
XUMHH C YY€TOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEN 00yUaIOIINXCsl, ONPEeieT BO3SMOKHOCTH MpeIMeTa JIIsl peann3aluu
TpeOoBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl Ha YpPOBHE
OCHOBHOT0 o011ero obpa3oBaHus, a Takke TpeOOBaHUI K pe3yibTaraM OOy4YeHMsS XHUMHMU Ha
YpPOBHE ueneﬁ HU3YyYCHUA MMPEAMETAa U OCHOBHBLIX BU/I0B y‘Ie6HO-H03HaBaTeJ'IBHOI71 ACATCIIbHOCTH
00y4aroLIerocs o OCBOEHUIO Y4eOHOI0 COECPIKaHMUS.

155.2.3. 3HaHMe XUMHUU CIYXUT OCHOBOM 11 (OpPMHUPOBAHMS MHPOBO33PEHUS
o0yyaromerocsi, ero MmpejaCcTaBICHU O MaTepUATbHOM €AMHCTBE MHUPA, BAXKHYIO POJIb UIPAOT
(dbopMupyeMble XUMHEH MpencTaBiIeHUs O B3aUMOIIPEBPAILEHUSAX HSHEPTUU U 00 3BOIIOLUU
BEIIECTB B TMPHUPOJAE, O NYTAX peHIeHUs TIJI0OANbHBIX MPOOJieM YCTOMYMBOIO Ppa3BUTHUS
YEJI0BEUECTBA - CHIPhEBOM, IHEPTETUIECKOM, MUIIEBON M IKOJIOTHIECKOM 0€3011acHOCTH, pobIeM
3/IpaBOOXPAHEHUS.

155.2.4. I3yyeHre XUMHHU:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEHN I caMOpa3BUTHUS U (HOPMHUPOBAHUS KYJIBTYPbI
JUYHOCTH, ee 001el n (GyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHpPOBAHHE MBIILICHUS U TBOPUYECKUX CIOCOOHOCTEN 00yUarommxcs,
HAaBBIKOB nux CaMOCTOSITEIILHOU yqe6H01?1 JACATCIIBHOCTH, OKCIICPUMCHTAJIBHBIX u
UCCIICIOBATENILCKUX YMEHHUH, HEOOXOJUMBIX KaKk B IIOBCEIHEBHOM J>KHM3HHM, TaK U B
po¢eCCUOHANTBHON JEATETLHOCTH;

3HaKOMMUT CO CHeLII/I(I)I/IKOfl HAay4YHOTI'O MBINJICHU A, 3aKJIaIbIBACT OCHOBBI LICJIOCTHOT'O B3IJIAa
Ha CIWHCTBO IIPHUPOABI MW YCIOBCKA, SABIACTCA OTBETCTBCHHBLIM JSTAaIllOM B (bOpMI/IpOBaHI/II/I
eCTCCTBCHHO-Hay‘-IHOI\/'I IrpaMOTHOCTH o6yqaloumxc;1;

CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSM, K TPHUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOyyJaronuxcsi.



JlanHbple HampaBieHus B OOyuYe€HHMM XMMHUHU 00ECHEUMBAIOTCS CHELU(PHUKON COAep KaHUs
y4eOHOro MpeiMeTa, KOTOPbIH SBIISETCS NeIaroTHYeCcKl aJanTHPOBAaHHBIM OTpakKeHUEM 0a30BOM
HAyKU XMMUU Ha ONPEJEIICHHOM JTalle €€ Pa3BUTHS.

155.2.5. Kypc xumun Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHS OPHEHTHPOBAH Ha
OCBOEHHE 00YYArOIIMMHUCS CHCTEMBI NIEPBOHAYAIIBHBIX MOHATUH XUMHH, OCHOB HEOPTaHHUECKON
XUMHHU U HCKOTOPBIX OTACIIBHBIX 3HAYUMBIX HOHATHH OprﬂHH‘I@CKOﬁ XUMHH.

155.2.6. CtpykTypa coaepkaHusi MpOrpaMMbl MO XUMHH C(QOpPMHpPOBaHA Ha OCHOBE
CUCTEMHOI0 Tojxoja K ee uzydeHuto. CoJep’kaHue CKIAJbIBA€TCS U3 CHUCTEMBI MOHITHH O
XMMHUYECKOM 3JIEMEHTE M BEIIEeCTBE M CUCTEMbl MOHATHA O XUMHMYeckod peakiuu. O6e 3Tu
CUCTEMBI CTPYKTYpHO OPraHHW30BaHbl [0 MPUHIUIY IOCJIEOBATEILHOTO Pa3BUTHUSA 3HAHUNA Ha
OCHOBE TEOPETUUECKUX MPECTABIECHUIN Pa3HOIO YPOBHS:

ATOMHO-MOJICKYJISIPHOTO YUCHHUA KaK OCHOBEI BCETO €CCTCCTBO3HAHUA,
HepI/IO,Z[I/ILICCKOFO 3aKOHa ﬂI/I MCH,[[CJ'ICCBa KaK OCHOBHOTI'O 3aKOHa XMMHH,
YU€HUA O CTPOCHHUU aTOMa U XHUMHYISCKOM CBA3H,

HpeI[CTaBJ'IeHI/Iﬁ 00 SHCKTPOHHTHQGCKOﬁ AUCCcolran BEIICCTB B paCTBOpPaAX.

Teopernueckne 3HaHMA pPAacCMaTPUBAIOTCS HA OCHOBE SMIIMPHUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS IOCIEIOBATENIBHO OT OJJHOTO YPOBHS K APYTOMY, BBITTOJTHSS
(GyHKIMY 00BSICHEHHS ¥ IPOTHO3UPOBAHNUS CBOMCTB, CTPOCHUS U BOZMOKHOCTEHN MPaKTUYECKOTO
[IPUMEHEHUS U [TOJIyYEHUS U3YYaeMbIX BEILECTB.

OcBoeHue mnporpaMmbl MO XHUMHUHU CHOCOOCTBYeT (HOPMUPOBAHMIO TNPEICTABICHUS O
XUMUYECKOM COCTaBISIONIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MPHUPOJBI,
OEHHOCTHOI'O OTHOIICHHA K HAYYHOMY 3HAHUIO U METOJAaM IMO3HAHUA B HAYKE. I/IsyquHe XUMHUHN
MIPOUCXONT C IPUBIICYCHUEM 3HAHUH U3 paHee U3YUYCHHBIX Y4eOHBIX MpeaAMeTOB: "OKpyKaromuit
mup", "buonorus. 5 - 7 kiaccsl" u "®usuka. 7 kiacc".

155.2.7. llpu U3y4eHUH XMMHUU MPOUCXOAUT (HOpMUpPOBAHHE 3HAHMIA OCHOB XUMHYECKOM
HayKH Kak 00J1acTH COBPEMEHHOI'O €CTECTBO3HAHMSI, TPAKTUYECKOM 1eATEIHHOCTH YeJIOBEKa U KaK
OJTHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYpbl. 3agaua y4yeOHOro MpeaMeTa COCTOMT B
(hOopMUPOBAaHMM CHUCTEMBl XMMHYECKMX 3HAHUN - BaXKHEWIIMX (DaKTOB, MOHSTHUN, 3aKOHOB U
TEOPETUYECKUX TMOJO0KEHUH, TOCTYNMHBIX 00O0OIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, s3bIKa
HayKH, B MPUOOIIEHNHN K HAYYHBIM METOJIaM MO3HAHMS MPU U3YUYEHHUU BEUIECTB U XUMHYECKHX
peaxiuii, B GOpMUPOBAHUN U PA3BUTUH MO3HABATENBHBIX YMEHUN U UX MPUMEHEHUH B yueOHO-
MIO3HABATENBHON M y4eOHO-HCCIIEeI0BATENBCKON AEATEIBHOCTH, OCBOCHUHU TMPaBUII O€3011acCHOrO
oOpaleHus C BEIIECTBAMU B MIOBCEIHEBHON KHU3HH.

155.2.8. [lpn u3ydeHHMM XUMHUU Ha yYPOBHE OCHOBHOTO OOIIETO OOpa30BaHUSI BaKHOE
3HaYeHUE MPUOOPENN TaKue IeNd, KakK:

(GhopMHUpPOBaHNE WHTEIUICKTyaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CamMo0Opa30oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITETLHOMY NPHUHATHIO PEIIeHUH, CIOCOOHOW amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

HaIpaBJICHHOCTH 06y‘{eHI/I$I Ha CHCTEMAaTU4YCCKOC HpI/IO6IJ_IeHI/IC o6yqa10umxc51 K
CaMOCTOSATEIbHOM IM03HABaTEIILHOM JACATCIIbHOCTH, Hay4YHBIM METOJaM IIO3HAaHU,
(I)OpMI/Ipy}OH_II/IM MOTUBAIIUIO U pa3BUTUC CIIOCOOHOCTEH K XHUMUU,



obecriedyeHne YCJIOBUHM, CIOCOOCTBYIOIIMX MNPUOOPETEHUIO OOYYarOIMMUCS —OINbITa
pa3HOOOpa3HON JAESITETbHOCTH, MO3HAHHS M CaMOIO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIINI ), MMEIOIINX YHUBEPCAIBHOE 3HAUEHHE U1 Pa3IMUHbIX BUJOB JIEATEIBHOCTH;

dbopmupoBanre oOmeld (QyHKIIMOHAIBPHOW M €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, B TOM
qHCcIie yMEHH OOBSICHITH U OIICHUBATH SIBJICHHSI OKPYKAIOIIET0 MUPA, UCTIONB3Ys 3HAHHUSI U OTIBIT,
MOJTyYeHHBIE TPU U3YyYCHUHU XUMHUHU, MPUMEHSATh WX TPH PEHICHUH MPOOJIeM B MOBCETHEBHON
JKU3HU U TPYIOBOU JCATEIBHOCTH;

¢dopMupoBaHue y oOydaromuxcs T'YMaHUCTHUECKUX OTHOLICHHM, MOHMMaHUs LIEHHOCTH
XUMHUYECKHX 3HAHUU I BBIPAOOTKM SKOJIOTUYECKH 1IEJIeCO00pa3HOro MOBEJACHUS B OBITY U
TPYZIOBOM JEATEIBHOCTH B LENAX COXPAHEHHsI CBOETO 3J0POBbS M OKPYXKAKOIIEH MPUPOIHOU
Cpenbl;

pPa3BUTHE MOTHUBAIUHU K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO HA
OCHOBE YCBOEHUS O0IIEUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TTPpOdUIs
1 HamlpaBJIEHHOCTHU JaJIbHEHIIET0 00yUYeHHUS.

155.2.9. Ob11ee ynciao 4acoB, PEKOMEHIOBAHHBIX JUISI U3yUYEHUs] XUMUH, - 136 yacos: B 8
KJ1acce - 68 gacoB (2 yaca B He/lent0), B 9 kiacce - 68 4yacoB (2 yaca B HEJIEINIO).

155.3. CopepxaHue obyyeHusa B 8 knacce.
155.3.1. IlepBoHauanbHble XUMHUYECKUE TTOHITHS.

[Ipenmer xumun. Poiap XUMHUU B KW3HU 4YEJIOBEKAa. XUMHS B CHUCTeME HaykK. Tema u
BelecTBa. Gusnyeckre cBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue Beiects. [lonsTre o metonax
Mo3HaHus B XUMHUH. YucTeie BemecTBa U cMecu. CriocoObl pa3iesieHust CMeCeil.

ATOMBI M MOJIEKYJIBI. XUMUUYECKHE 3JIEMEHTBI. CUMBOJIBI XUMUUYECKUX JIEMEHTOB. [IpocThie
U CJIOJKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

XuUMHU4YecKas (I)opMyna. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
coCTaBa BCIICCTB. OtHocutensHas atomMHas Macca. OTHOCHUTENbHAS MOJICKYJIsIpHasd Macca.
MaccoBas g0JIs1 XUMAYECKOI0 AJI€MEHTa B COCJUHEHUH.

KomnuectBo BeniectBa. Mok, Mossipaast macca. B3anMocCBsI3b KOTUYECTBA, MACCHI U YU CIIA
CTPYKTYPHBIX €IMHHUII BelecTBa. PacueTsl o GpopmynamM XUMHUYECKUX COSTUHEHUH.

dusudeckre M XUMHYECKHE SBICHUI. XUMHUUYECKas pCaknusa M €€ IPU3HAKH. 3akoH
COXPaHEHUS MAacCChl BEIIEeCTB. XUMU4eckue ypaBHeHus. Kiaccudukanus XuMUIECKUX peakiuit
(coenuHeHws1, pa3IoKeHUs, 3aMEIIIEHUs, 0OOMEHA).

XUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYIOHU, MpaBuUiaMu paboOThl B
nabopaTopuu U IpueMaMu oOpanieHus ¢ JJabopaTopHEIM 000PYA0BaHUEM, H3YYCHHUE U ONTUCAHNE
(u3MUecKUX CBOKMCTB OOpa3lOB HEOPTaHWYECKUX BEIIECTB, HaOmoneHne (HHU3NUEeCKHX
(TutaBNIeHUE BOCKA, TasTHUE JIbJa, PACTHPAHHUE caxapa B CTYIKE, KHIICHUE ¥ KOHJICHCAITUS BOJIBI) U
XUMHYECKHX (TOpEHHE CBEYH, NMPOKATMBAaHUE MEIHON MPOBOJIOKH, B3aMMOJIECHCTBHE Mela C
KHCIIOTOH) SIBJICHWH, HAOIIOJCHHE W ONMCAHUE MPU3HAKOB MPOTEKAHUS XMUMHUYCCKHUX PEaKIIni
(pazmokeHue caxapa, B3aUMOJCUCTBHE CEPHON KHCIOTHI C XJIOPUIOM Oapusi, pasioKeHue
ruapokcuaa menu (I1) mpu HarpeBanum, B3auMoecTBHE kene3a ¢ pactBopoM coiu mean (1),
U3y4eHHEe CIOCOOOB pa3fielieHus: cMeceil (C TOMOIIbI0 MarHuTa, (UILTPOBaHKE, BhIMIAPUBAHUE,
TUCTUIUIANMS, XpomaTtorpadus), TPOBEICHUE OYHCTKHA IOBAPEHHOW COJHM, HAOIIOJIEHWE |
OMHMCaHUE PE3YJIbTATOB MPOBEICHUS OMbITA, WILIIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MAacChl,



CO3/IaHHEe MOJIeJIeH MOJIEKYH (IIapOCTEPIKHEBBIX ).
155.3.2. BaxHeiimne npeAcTaBUTENN HEOPTaHUYECKUX BEIIECTB.

Bosgyx - cmech rasos. CocraB Bo3myxa. Kucimopon - sjeMeHT M IpOCTOE BELIECTBO.
Haxoxnaenue kuciaopona B npupoze, Gpuznyeckue U XMMHUECKHe CBOMCTBA (peakiuyu TOPEHUs).
Oxcunpl. Ilpumenenue kuciaopoga. CnocoObl TOJTy4YeHHs KHCIOpoJa B JIabOpaTopuu U
npoMbliieHHocTH. KpyroBopot kuciopona B mpupone. O30H - aluIoTpoIiHas MOAU(UKaLuUs
KHCJIOPOJa.

TerioBoil >PQeKkT XUMHUUECKONW peaklud, TEPMOXHMUYECKUE YpaBHEHUS, IK30- U
SHAOTEPMHUUYECKHUE pEAKIUHU. TOIIMBO: Yroib M METaH. 3arps3HEHHE BO31yXa, YCWJICHHE
MapHUKOBOTO P PeKTa, pa3pylIeHHe 030HOBOIO CIIOSL.

Bonopon - anemeHT u npocroe BeniectBo. HaxoxeHue Bogopoaa B mpupoje, pusnyeckue
1 XMMHUYECKHE CBOMCTBa, MPUMEHEHHE, CLIOCOObI MoayyeHus. KucioTs! u comu.

MOHSIpHLIf/'I 00beM ra30B. PacueTsl M0 XUMHYECKUM YPaBHCHUSAM.

®uznueckue cBoiicTBa BoAbl. Boxa kak pactBoputenb. PactBopel. HacelmieHHblE 1
HEHACBIIICHHBIE PAcTBOPHI. PacTBOpMMOCTH BellecTB B BojJe. MaccoBas 10Js BELIECTBA B
pacTBope. XuMHueckue cBoicTBa Boabl. OcHOBaHuUA. Poib pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B Ipupoje. 3arpsi3HEHUE NMPHUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MIPUPOJHBIX BOJ.

Knaccudukanus wHeopranmueckux coeaumHenuil. Oxcuapl. Kiaccudukamus OKCHIIOB:
coyieoOpa3yroniue (OCHOBHBIE, KUCIIOTHBIE, aM(OTEpHBIC) U HecosieoOpasyromue. Homenknarypa
okcu10B. OU3NUecKe U XMMHUECKHUe CBOMCTBa OKcUI0B. [lomydeHne OKCHIoB.

OcnoBanusa. Knaccudukamuss OCHOBaHWM: WIEIOYM W HEPACTBOPHMBIC OCHOBAHUSA.
Homenkiarypa ocHoBanuil. @uU3MYECKHME M XMUMHUYECKHUE CBOWCTBA OCHOBaHMU. [lomyuenue
OCHOBaHHUI.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinor. @u3ndeckue U XUMUYECKUE
cBoiicTBa KUCHo0T. P aktuBHocTH MetaiuioB H.H. bekerosa. [lonyuenne kucior.

Comu. HomeHkuatypa conei.
du3nYecKre U XMMUYeCcKue cBoicTBa cosel. [lomydenue coneil.
I'eneTnyeckas CBA3b MEXAY KjacCaMH HEOPraHMYECKUX COCTUHEHUI.

XUMHYECKUH DKCMEPUMEHT: KauyeCTBEHHOE OMpEeIeHUE COJEPKaHUs KHUCIOpoaa B
BO3/yXe, MOJTy4YeHHe, coOupaHue, pacrio3HaBaHUE W U3yUYEHUE CBOWCTB KHCIOPO/Aa, HAOI0IeHUE
B3aMMOJICHCTBYS BEIIECTB C KHCIOPOJOM M YCJIOBHSI BOSHHUKHOBCHHS M MPEKPAIICHUS TOPSHUS
(moxapa), 03HaKOMJICHHE ¢ 00pa3IlaMy OKCHJIOB U OMTMCAaHUE UX CBOMCTB, MOTYYeHHE, COOMpaHue,
pacrno3HaBaHHe U U3yUeHHE CBOMCTB BOJOpO/ia (TOPEHHE), B3aUMOIEHCTBHE BOJIOPO/Ia C OKCUAOM
mean (II) (BO3MOXKHO HCTHOJB30BAHUE BHJIEOMATEPUANOB), HAONIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HWCCIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C PA3TUIHON
PacTBOPUMOCTHIO, PUTOTOBJICHHE PACTBOPOB C OINPEACTICHHON MacCOBOM JT0JIeH pacCTBOPEHHOTO
BEIIIECTBA, B3aUMOJICCTBHE BOJBI C MeTaulaMH (HaTpueM U KajblueM) (BO3MOXKHO
UCTIONB30BAaHUE BHJAEOMATEpUATIOB), HCCIEAOBaHUE OOpa3lOB HEOPTraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB, HAOIOJCHUEC M3MEHEHHUS OKPACKH WHIWKATOPOB B PAaCcTBOPAx KHCJIOT U
nienouei, n3ydeHue B3anmoecTsus okcuna meau (1) ¢ pactBopoM cepHON KHCIOTHI, KUCIIOT C



METaJlJIaMH, peakUnil HEeNUTpaau3aluy, MOJIyYeHUE HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE
OJTHOrO MeTajla JPyI'MM M3 pacTBOpa COJM, PELIEHHE SKCIEPUMEHTAIBHBIX 3ajad 10 TeMe
"BaykHel11e KJI1acChl HEOPraHUUECKUX COSUHEHUN" .

155.3.3. Ilepuonnueckuii 3akoH u [lepuoanueckas cucrema XUMU4YeCcKux sneMeHToB J[.1.
MenneneeBa. CtpoeHue aToMoB. XuUMHUYecKass CBs3b. OKHCIUTEIbHO-BOCCTAHOBUTENIbHbBIC
peaxkuuu.

[TepBble MONBITKU KIaccH(UKALUN XUMUUECKUX 37eMeHTOB. [IoHATHE O rpynmax cXOIHBIX
3JIEMEHTOB (L[EJIOYHBIE U IIETI0OYHO3EMENIbHBIE METAIIJIbI, TaJIOT€Hbl, THEPTHBIE T'a3bl). DJIIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEPHbIE OKCHJIBI U TUAPOKCH/IBL.

[lepmonnueckuit  3akoH. Ilepmogudeckas cucrtema XUMH4YecKuX dseMmeHTtoB .M.
MenneneeBa. Koporkonepuognas W JuiMHHONEpHOAHas ¢opmbl lleproauueckoil cUCTEMBI
xumuueckux dnemeHTtoB .M. Menneneea. Ilepuonbl u rpynmbl. Duznueckuidi CMBICT
IIOPSIKOBOT'O HOMEPA, HOMEPOB MEPUOJA U IPYIIILI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX 1ep. M3oTomnbl. DnekTponsl. CTpoeHHe 31eKTPOHHBIX
obonouyek aroMoB mepBbIXx 20 xumuueckux osnemeHToB Ilepuoandeckoit cuctemsr JI.U.
MenzeneeBa. XapakTepucTHKa XMMHUECKOIO JIEMEHTa MO ero mnojoxeHuto B [lepuoguueckoit
cucteme .M. Menpeneena.

3aKOHOMEPHOCTH M3MEHEHHUS paJuyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJUINYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO TpyNmaM M InepuojaMm. 3HaueHue llepmonnyeckoro 3akoHa u
[Iepnoanueckoil CUCTEMBI XMMHUYECKHX 3JEMEHTOB JUIsl PAa3BUTHs Hayku W mnpaktuku. J[.U1.
MeHieneeB - yY4eHbIN U IpaXkIaHNH.

Xumuyeckas CBSI3b. KoBanentnas (momnsipHast u HETIOJISIpHAST ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenens okucnenns. OKHCINTEIbHO-BOCCTAHOBUTEIBHEIC PCaKkmuu. Hpoueccm OKHCJICHHUA
1 BocCcTaHOBJICHUSA. OKHCIUTEIIN U BOCCTAHOBUTEIIH.

XUMHYECKUN DKCIIEPUMEHT: HW3y4YeHHE OOpaslloB BEIIECTB METAIJIOB M HEMETALIOB,
B3aUMOJICCTBUE THUJIPOKCUIA IIMHKA C pacTBOpaMU KHUCIOT M LIEIOYEH, MPOBEIECHUE OMBITOB,
WUTFOCTPUPYIOIMIUX MPUMEPHI OKUCITUTETHFHO-BOCCTAHOBUTEIBHBIX pPeakiuid (TOpeHHUE, PeaKiuu
pa3NOKEHUsI, COSTUHECHHS).

155.3.4. MexxnpeaAMETHbIE CBSI3H.

Peamuzanus MCKIIPCIMETHBIX CBs3EH puU U3y4YCHUH XWUMHU B 8 kmacce OCYHICCTBJIIACTCA
4Ycpe3 NCII0JIB30BAHUEC KaK O6H_II/IX CCTCCTBCHHO-HAYYHBIX HOHSITI/II\/II, TaK " HOHﬂTHﬁ, SIBITFOIINX CA
CUCTCMHBIMH JJId OTACIIbHBIX NPEAMETOB €CTCCTBCHHO-HAYYHOT'O IIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE TOHITHS: HaAy4YHbIN (aKT, TUIIOTe3a, TEOPHs, 3aKOH, aHAJIH3,
CHHTE3, Kiaccu(uKkauusi, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCIHEPUMEHT, MOJEINPOBaHHE,
U3MEpPEHUE, MOJEIIb, SIBJICHHE.

@dwuszuka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIWA, HW30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJA, SJCKTPHUSCKHUU 3apsj, BEMECTBO, TEJIO, O0bEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKHe BETUYHMHBI, €IUHHIIBI M3MEPEHHUs, KOCMOC, IJIaHETHI,
3Be31b1, ComHIle.

buonorus: porocunres, qpixanue, buochepa.



I'eorpacdus: atmocdepa, runpochepa, MUHEPATIBI, TOPHBIE TOPO/IBI, TTOJIE3HBIE UCKOTIAEMBIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

155.4. CopepxxaHue obyyeHus B 9 Kknacce.
155.4.1. BeniecTBo M XUMHUYECKas PEAKIIMSL.

[lepnonnueckuit  3akoH. Ilepmoguuyeckas cucrtema XUMH4YecKMX dseMmeHTtoB .M.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOMCTB XHMHYECKHX
3JIEMEHTOB IMEPBBIX TPEX IEPUOAOB, Kajus, KaJIbLMS W HMX COCJUHEHUH B COOTBETCTBUHU C
II0JIOKEHUEM DJIEMEHTOB B lleproanyeckoi cucreMe U CTPOEHUEM UX aTOMOB.

CTpOGHI/Ie BE€IICCTBA: BUIBI XUMHYSCKOH CBSI3U. THIIBI KPpUCTATNIMYECKUX PCIICTOK,
3aBHUCHUMOCTh CBOMCTB BCIICCTBA OT TUIIA KpI/ICTaHJII/I‘lCCKOP'I PCLICTKU U BU 1A XUMHYECKOM CBS3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHMYECKHUX BEIIECTB. XHWMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIUXCS K Pa3jIMYHBIM KJlacCaM HEOPraHUYECKUX COEAUHEHHM, T€HETHYECKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccuukanus XMMUYECKHX peakiyil MO pa3lWYHbIM MpU3HAKaM (IO YUCIY U COCTaBy
y4acCTBYIOUIMX B peaKIMH BEIIECTB, [0 TEII0BOMY 3((DeKTy, 0 U3MEHEHUIO CTENEHE OKUCIIEHUs
XUMHUYECKHX DJIEMEHTOB, 110 OOpaTUMOCTHM, IO YYacTHIO KaTajau3aropa). OJK30- U
SHIOTEPMHUUYECKHUE PEAKIIUN, TEPMOXUMUYECKNE YPABHEHUSI.

Ilonstue o CKOpPOCTH XUMHYSCKOMN pCaKkuu. [TonsTue 00 O6paTI/IMLIX )51 H606paTI/IMBIX
XUMHYCCKUX PEAKIUAX. IlonssTHE O TOMOTEHHBIX H TCTCPOTCHHBIX PCAKIHUAX. Ilousarue o
katanuze. [loHsaTre o XuMHu4eCKoOM PaBHOBCCHHU. (I)aKTOpBI, BJIMAOIIUC HAa CKOPOCTDH XUMHYECKOM
PEAKIMU U IMMOJIOKCHHUE XUMHUIYCCKOI'0O PAaBHOBECHS.

OKHUCIIUTENEHO-BOCCTAHOBUTENIBHBIE PEAKIIMU, D3JEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIIOIb30BaHUEM METO/1a HJIEKTPOHHOr 0 OanaHca.

Teopust JMEKTPOIIUTHICCKON JTUCCOIMMANNN. DJICKTPOIUTHl U HEIIEKTPOIUTHL. KaTHOHBI,
aHMOHBI. MeXaHN3M JUCCOLMAIIMY BEIIECTB C PA3IMUYHBIMH BUJAMU XUMUYECKOU cBsi3U. CTeneHb
nuccoranui. CUITbHBIE U CJTa0bIe SJIEKTPOJIHUTHI.

Peakiiun noHHOro oOMeHa. YCIIOBHS MPOTEKaHMUsS PeaKklUUii MOHHOIO OOMEHa, MOJIHbIE U
COKpallleHHbIE MOHHbIE ypaBHEHHUs peakiuil. CBOICTBa KHCJIOT, OCHOBAaHUI M cojeil B cBeTe
npeAcTaBiIeHU 00 3JIEKTPOIUTHYECKON Jucconuanuu. KadecTBEeHHbIE peakUUMd Ha HOHBL
[TonsiTue o0 ruApOIU3€E COJIEH.

XVWMHUYECKUN DKCHEPUMEHT: O3HAKOMJIEHHE C MOJAEISAMHU KPUCTAJUIMUECKUX PELIETOK
HEOpPraHMYECKHUX BELECTB - METANIOB U HEMETayuloB (rpadura U aiMasa), CIOKHBIX BEIECTB
(x11opuaa HaTpus ), UCCIIeI0BaHUE 3aBUCMOCTH CKOPOCTH XUMHUYECKON PEaKLUU OT BO3ACHCTBUS
pa3nuyHbIX (PAKTOPOB, HCCIIEAOBAHHE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IpoLecca
JMCCOIIMALMU  KHUCJIOT, IIejoded M coieil (BO3MOXXHO HCHOJIb30BAHHWE BHCOMATEPHAIIOB),
MIPOBEJICHUE OINBITOB, WIUTIOCTPUPYIOMIMX TMPU3HAKK MPOTEKaHUs peakuuid MOHHOro oOMeHa
(oOpa3zoBaHMe oOcalKka, BbIIEJEHHE Ta3a, OOpa30BaHME BObBI), OMNBITOB, HJUIIOCTPUPYIOLIMX
MIPUMEPBbl  OKUCITUTENIbHO-BOCCTAHOBUTENBHBIX pPEaKIUi (rOpeHHe, peakluu pas3sioKeHHUs,
COEJIMHEHMS ), PACTIO3HABAHUE HEOPTAHUUYECKUX BEILECTB C IIOMOILBIO KAUECTBEHHBIX PEaKIIMMA Ha
HOHBI, pEeUIeHHE SKCIIEPUMEHTAIIBHBIX 3a71au.

155.4.2. HemeTanisl 1 UX COEAUHEHHUS.



OOmiass xapakTepucTuka TramoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbBIE
crenieHn okuciieHns. CTpoeHwe W (U3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB - TaJOTEHOB.
XYMUYEeCKHue CBOWCTBA Ha TMpHMepe Xjopa (B3aWMOJCIHCTBHE C MeTaUlaMH, HEeMeTaJUIaMu,
miesiouamu).  Xioposogopon. ConsiHash KHUCIOTa, XUMHYECKHE CBOWMCTBA, TIOJy4YEHHE,
npumMeHeHue. JleficTBre Xj10pa U XJIOPOBOJIOPO/Ia HAa OpraHu3M YelioBeka. BaxkHelue XJI0puabl
1 WX HaAXOXJACHUE B IPUPOJIE.

OOmrast xapakTtepucTuka 3jeMeHTOB VIA-rpymnmbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHH OKUCIICHHUS.

Ctpoenue u (puznyeckre CBOMCTBA MPOCTHIX BEIIECTB - KUCIOPOJIA U CEPbl. AJUIOTPOITHBIE
Moau(UKAIIUU KUCIOpPOJa M Cephl. XMMHUUYECKHe CBOMCTBAa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢usnyeckue U XxuMHUYeckue cBoicTBa. OKCHUIBI Cephbl KaK MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB.
CepHas kuciota, (pu3Mueckue U XHMMHUYECKHE CBOWCTBa (00IIMEe Kak IMpeacTaBUTENs Kiacca
KUCJIOT ¥ crienupuieckre). XUMUYEeCKHE PeaKifH, JeKalliie B OCHOBE TPOMBIIIIEHHOT0 crioco0a
noJtydeHus cepHoi KucioTel. [Ipumenenne. Conu cepHON KUCIOTHI, KaYECTBEHHAs! peaklus Ha
cyiabdar-uoH. HaxoxaeHue cepbl M €€ COEAMHEHUH B Npupoae. XUMHUYECKOE 3arps3HEHue
OKPY’KaIOIIeH Cpenbl COCAMHEHUSIMU Cepbl (KUCIOTHBIC [OKIM, 3arps3HEHHE BO3AyXa U
BOJIOEMOB), CITIOCOOBI €T0 MPEOTBPAIICHHUS.

OOmiasi xapakTepucTuka 3ieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHMUS.

A30T, pacnpocTpaHeHue B Npupoie, (pusnueckue U XxumMudeckue coictBa. Kpyroeopor
a3oTa B pupojie. AMMHUAK, ero GU3NUECKre U XUMHUUECKUE CBOIMCTBA, MTOTyuyeHHE U TPUMEHEHHE.
Conu aMMoHuS, UX QU3NYECKHE U XMMHYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peaxius
Ha MOHBI aMMOHHUA. A30THas KHCJIOTa, €€ IOoJlyueHHe, (pu3nuecKkue M XUMHUYECKHEe CBOMCTBA
(obmme kak mmpeacTaBUTENs Kiacca KUCIOT M crneuuduueckue). Mcnoap3oBanue HUTPATOB U
coJieil aMMOHUS B Ka4eCTBE MUHEPAIIbHBIX YA0OpeHH. XUMHUECKOE 3arps3HEHUE OKpYKarolen
Cpellbl COeIMHEHUSIMHU a30Ta (KMCIOTHBIE JI0K/IU, 3arpsA3HEHNE BO3/yXa, IOYBBI U BOJIOEMOB).

®ocdop, amnorpornHsle Mogudukanuu Gocdopa, puU3NUECKHe U XUMHUUYECKUE CBONCTBA.
Oxkcun docdopa (V) u dbochopHas kucinora, Gu3nyecKkue U XUMUYECKUE CBONCTBA, MOJIyUYEHHUE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX y100pEHUH.

OO6mrast xapakrepuctuka smemMeHToB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepPHbIE CTETIEHU OKUCIICHUS.

VYrnepon, amioTpomnHble MOAUGUKALMK, PAacIpOCTpaHEHUE B Mpupoje, (usnueckue u
XUMHYeckHre cBoicTBa. AncopOuus. Kpyrosopor yriaepona B mpupoje. OKCHIIBI yriepoja, ux
¢u3znueckue M XHUMHUYECKHE CBOMCTBA, JEWCTBHE Ha KHUBBIE OPraHU3MBI, IOIY4YEHHE U
OpUMEHeHHe. DKOJornyeckue mnpoOieMbl, CBsi3aHHblE ¢ okcuaom yriepoxa (IV), rumoresa
IJ100abHOTO MOTEIUIEHUs KJIMMaTa, MapHUKOBBIM 3QQeKT. YronpHas KHCIOTa U €€ COJHU, HX
¢u3nyeckue U XMMHUYECKHE CBOWCTBA, MOJy4YeHHE M NMpuUMeHeHHe. KauecTBeHHas peakiusi Ha
KapOoHaT-uoHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SICTBE.

[lepBoHayanbHbIE TOHATHSA 00 OPraHWYECKUX BEIIECTBAX KaK O COEIMHEHUSX YIJepoja
(MeraH, 3TaH, THJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHas KucioTa). [IpupoiHbie HCTOUHUKU
YTJIEBOIOPOAOB (Yrojb, IPUPOIHBIN ra3, He(Th), IPOAYKTHI UX epepabOTKH (OEH3MH), UX POJIb B
OBITY ¥ IPOMBILIUIEHHOCTH.

IlonsaTHe 0 OMOJIOTHYECKH BaKHBIX BCIICCTBAX: XHUpaAX, 6em<ax, YIia€BoJgax - U Uux pojid B



JKH3HHU YCJIOBCKA. MaTCpI/IaJIBHOC CANHCTBO OPraHUYCCKUX U HCOPTAHUICCKUX COCIUHEHMH.

Kpemuuii, ero ¢usnueckue M XHMHUYECKHME CBOWCTBA, IMOJIy4YeHHE M MPHUMEHEHHUE.
Coenunenuss kpemHusi B mpupoje. OOmme mnpencraBieHus o0 okcuzae kpemuus (IV) u
KpeMHueBoil kuciore. CUIMKAThl, UX HCIOJb30BaHUE B OBITY, MEIULUHE, MPOMBIIIIEHHOCTH.
Baxwneiimme cTpouTenbHblE MaTepHalbl: KEpaMHKa, CTEKJIO, IIEMEHT, OETOH, >KelIe300€TOH.
[IpoGembl 6€30MacHOr0 UCTONIb30BAHMS CTPOUTEIBHBIX MATEPHAJIOB B IOBCEIHEBHOM JKHU3HH.

XUMHUYECKUH ODKCIEPUMEHT: H3y4deHHe oOpa3l0OB HEOPraHMYECKHX BEIIEeCTB, CBOWCTB
COJISTHOM KHUCIIOTBHI, MPOBEACHHWE KAYEeCTBEHHBIX pPEaKIWi Ha XJIIOPUA-WOHBI M HaOIIOACHWE
NPU3HAKOB HMX TPOTEKAHUS, OMBITHI, OTpa)karomme (U3NUECKUe U XUMHUYECKHE CBOHCTBA
TaJIOTEHOB W UX COCMMHEHHH (BO3MOXXHO HWCIIOJNIb30BaHUE BUICOMATEPUAIOB), O3HAKOMIICHHE C
oOpa3iamMu XJOpUA0B (TaJOTeHHUIOB), 03HAKOMJICHHE C O0pa3laMH Cepbl U €€ COCTUHEHUSIMU
(BO3MOXHO UCTIOJIb30BAHNE BHUICOMATEPHAJIOB), HAOIIOICHHE TIpoliecca O0yTIIMBAaHMS caxapa Mol
NEHUCTBHEM  KOHIIGHTPHUPOBAHHOW CEPHOM  KHUCIIOTBI, U3yYCHHE XHMHUYECKUX CBOWCTB
pa30aBiIeHHON CEepHOW KHUCIIOTHL, NMPOBEACHHE KAUECTBEHHON peakluud Ha cyiabpaT-uOH U
HaOMO/IeHNe TpHU3HAaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3MYEeCKHMMH CBOWCTBAMHU a30Ta,
(dhocdhopa 1 ux coequHeHNN (BOZMOXKHO MCTIOIB30BaHKIE BHICOMATEPHATIOB), 00pa3IiaMu a30THBIX
u (dochopHBIX yHOOpeHHUii, MONy4YeHHe, COOMpaHUE, pPACIO3HABAHWE W H3yUYEHUE CBOMCTB
aMMUaKa, TIPOBEJICHIE KAYeCTBEHHBIX PEakiMii Ha MOH aMMOHHUS W (docdar-noH W H3ydeHUe
NPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THOW KHCIOTHI C MEIBIO
(BO3MO>KHO MCTIOJIB30BaHUE BUACOMATEPHAIIOB), H3YYEHUE MOJIENIEH KPUCTAUTMIECKAX PEIIETOK
anmasa, rpadura, pynnepena, 03HAKOMIIEHUE C TPOIIECCOM aJICOPOIMN PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YTJIEM U YCTPOWCTBOM IMPOTHUBOTA3a, MTOyYeHHEe, COOMpaHue, paclio3HaBaHUE U
U3y4YEeHHE CBOWCTB YTJEKUCIIOrO ra3a, MpOBEJCHHE KAYeCTBEHHBIX peakluid Ha KapOoHAT U
CWIMKAT-HOHBl W W3YYCHHWE TMPU3HAKOB HX MPOTEKAHWS, O3HAKOMIICHHE C MPOIyKITUEH
CWJIMKATHOW TPOMBIIIJIEHHOCTH, PEIIEHHEe IKCIEPUMEHTATbHBIX 3a7ad mo Teme '"BaxkHeiimue
HEMETAJUILI U UX COeTUHEHU".

155.4.3. MeTtajuibl U UX CO€QUHEHUS.

OO6mrast XxapaKTepUCTHKa XUMUYECKHUX JIEMEHTOB - METaJUIOB Ha OCHOBAHUH UX TOJOKEHUS
B Ilepuoguueckoit cucreMe xumuuyeckux diaeMeHToB J[.MI. MeHneneeBa U CTpOEHHUSI aTOMOB.
Crpoenue metaioB. MeTtaummueckas CBs3b M METALTMYECKAs KPHUCTATMYECKAs peEIIeTKa.
DNEKTPOXUMHUYECKUN Pl HampspkeHud MertauioB. DU3MUecKMe W XUMUYECKHE CBOMCTBA
MeTtamioB. Obmue crmocoObl moydeHus: MeTauioB. [IoHATHE 0 KOPPO3UH METAIJIOB, OCHOBHBIC
CrocoObl 3amUThl UX OT Kopposuu. CmaBbl (CTanb, YyTyH, JIOPATIOMUHUN, OpOH3a) M UX
MIPUMEHEHUE B OBITY U MTPOMBIIIIICHHOCTH.

[[{enounsle MeTaibl: IONIOkKEHUE B [lepronnueckoit cucreme xumuieckux anemenTosn J1.1.
MenneneeBa, CTpOo€HHE WX aTOMOB, HaxoXJeHue B mpupoae. dusmdeckue W XUMHUYECKHE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUS U Kanwus. [I[puMenenue
MIETOYHBIX METAIIOB U UX COEIUHEHHU.

[[lenrouno3emenbHbIE METAIIIBI MArHUM U KaJdblUi: NosnoxeHue B [lepuoanueckoii cucreme
xuMudeckux sneMeHTtoB JI.MI. MeHneneeBa, CTpOEHUE KX aTOMOB, HAXOXJIECHHE B MPHUPOJE.
®u3nueckue U XMMHYECKUE CBOMCTBA MarHus W KalbliMsl. BakHelne cCOeMHEHUs KalabIus
(oxcum, THAPOKCH I, coH). JKeCTKOCTh BOJIBI M CIIOCOOBI €€ YCTPaHEHHUS.

Amomunuii: nonoxenue B Ilepuoanueckoil cucrteme xumuuyeckux saemMeHtoB J[.H.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Mpupojae. Ouzndeckue 1 XMMAYECKHUE CBOMCTBA
anmroMuHMS. AM(OTEpHBIE CBOWCTBA OKCUAA U THIPOKCH/IA AITFOMHHHSL.



Kenezo: mnonoxenune B Ilepmoanueckoil cucreme xumuyeckux osnemeHtos J[.H.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B mpupojae. OPu3ndeckue 1 XMMAYECKHUE CBOMCTBA
xkene3a. OKcubl, THIPOKCH LI U conu coiu xkenes3a (II) u sxenesa (III), ux cocras, cBoiicTBa U
MOJTy4YEeHUE.

XUMHUYECKUH DKCIEPUMEHT: O3HAKOMJICHHE C OO0pa3laMd METaUlOB U CIUIaBOB, HX
(GU3MYECKUMH  CBOWCTBAMH, W3Y4Y€HHE PE3yJBTaTOB KOPPO3UH METAIOB  (BO3MOXKHO
UCTIONIb30BaHUE BHIEOMATEPUAIOB), 0COOEHHOCTEN B3aUMOICHCTBUS OKCUIA KATbIUs U HATPUS C
BOJIOM (BO3MOXXHO HCTIOJB30BaHUE BUIEOMATEPHAIIOB), UCCIEIOBAHUE CBOWCTB JKECTKOM BOJBI,
mpoliecca TOpPEHUsl JKele3a B KHUCIOpoJe (BO3MOXKHO HMCHOJIb30BAaHUE BHJIEOMATEPHANIOB),
MIPU3HAKOB MTPOTEKAHUS KAUECTBEHHBIX PEAKIIMii Ha MOHBI (MarHus, Kalblys, aTFOMUHUS, ITUHKA,
xenesa (II) u xxenesa (I1I), menu (I1), HabmroAeHIE U ONTMCAHUE TIPOIIECCOB OKPAIIMBAHS TUIAMEHU
WOHAMU HATPUS, KU U KaJabIns (BO3MOXKHO HCTIOIb30BaHUE BHICOMATEPHAIIOB), HCCIICIOBAHNE
aM(pOTEepHBIX  CBOWCTB THIPOKCHIA AalIOMHHHMS W THUAPOKCHIA [IMHKA, pEIIeHUe
SKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe "'BakHelne MeTaluibl U UX COEAMHEHHUS .

155.4.4. Xumus u okpyskaromias cpesa.

BemectBa u MaTepuanbl B MOBCETHEBHOW KXU3HM YesioBeKa. be3omacHoe MCMOIb30BaHHE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas moMoImp MpH XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XUMHUECKOe 3arpsi3HEHUE OKpY>Karoulel cpenbl (mpeaenbHas JOMyCTUMAasi KOHIEHTPALHs
BemecTB (nanee - [1/1K). Ponb xuMun B penieHny SKOJIOTHIECKUX TTPOOIEM.

XUMHUYECKUH IKCIIEPUMEHT: U3y4YeHHEe 00pa3loB MaTepHalioB (CTEKJIO, CIUIAaBbl METAJUIOB,
MOJINMEPHBIE MaTepuabl).

155.4.5. MexnpeaMeTHbIE CBS3H.

Peanu3anus MeXIpeaMETHBIX CBSI3€M MPHU M3Y4YEHUH XUMHUU B 9 Kiacce OCyIIeCTBISETCA
yepe3 UCIOb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U MOHATHH, SIBIISIOLIUXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTeCTBeHHO-HAYYHBIE TTOHSTHS: HAYYHBIN (haKT, TUIIOTe3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, KiacCU(UKAIUs, TEePUOIUIHOCTh, HAOIIOIEHNe, DSKCIEPUMEHT, MOJCIUPOBAHNUE,
U3MEepEeHHe, MOJIETh, SIBJICHHUE, TAPHUKOBLIN 3(peKT, TEXHOIOTHUSI, MAaTepUAIIHIL.

dwusuka: Marepus, aroM, O3JEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIWI, HW30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, OJJIGKTPUYECKUI 3apsl, MPOBOJHHUKH, IOJYIPOBOJIHUKH,
TUDJIEKTPUKH, (DOTOIIIEMEHT, BEIECTBO, TEJIO, 00BEM, arperaTHoOe COCTOSIHHME BEIIeCTBAa, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAILTUYECKAs! PEIIETKa, CIUIaBbl, (U3NUECKHE BETMUUHBI, €TUHUIIBI
M3MEpEeHUs, KOCMHYECKOE MPOCTPAHCTRO, TUTAHETHI, 3Be3/1bI, COJTHIIE.

buonorus: ¢ortocunTes, apixanue, Ouocdepa, dKOcHCTEMa, MUHEpaJbHBIE YI0OpeHUs,
MHKPO3JIEMEHTBI, MaKPOIJIEMEHTHhI, MUTAaTeNIbHbIE BEIIECTBA.

I'eorpacdus: atmocdepa, runpochepa, MUHEPATBI, TOPHBIE TOPO/IBI, TTOJIE3HBIE UCKOTIAEMBIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

155.5. MNnaHupyemble pe3ynbTaTbl OCBOEHUS NporpaMmMmbl MO XMMUM Ha
YpPOBHE OCHOBHOro 0o6LLero o6paszoBaHus.

155.5.1. 3yyenne XuMuUM Ha ypOBHE OCHOBHOTO OOMIETO 00Opa3oBaHHS HAIpaBICHO HA



JOCTIKEHHE OO0YYaloIUMKCS JUYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX Pe3yJbTaTOB
OCBOEHHS y4eOHOI0 IpeMeTa.

155.5.2. JInuHOCTHBIE PE3yNbTaThl OCBOCHHS ITPOrPaMMBbl OCHOBHOT'O O0IIIEro 00pa3oBaHMs
JIOCTUTAIOTCS B X0J1e 00y4YeHHsI XUMUHU B €IMHCTBE Y4eOHOM M BOCIIUTATEIbHON NESTEIBHOCTH B
COOTBETCTBUM C  TPAJAULHUOHHBIMU POCCHUHCKMMM  COLUOKYJBTYPHBIMM ¥  JYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMU B OOLIECTBE MpaBWJIAMU U HOPMaMmH IMOBEACHUS U
CHOCOOCTBYIOT IpOIIeccaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATN3AIMH 00yUYaIOIIUXCSL.

155.5.3. JIuduHOCTHBIE  pE3yJdbTaThl  OTPaXalOT  TOTOBHOCTh  OOyYaromIMXcCs
PYKOBOJCTBOBATbCSI CUCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALUH M PACIIMPEHUE OIIbITA
NeSITeIbHOCTH Ha €€ OCHOBE, B TOM UHUCJIE B YACTH:

1) MaTpUOTUYCCKOT'O BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U HAYUHOMY
HACJIE/INI0, TIOHUMAaHMSA 3HA4YeHHs XMMHUYECKOM HAayKd B J>KM3HHM COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh OCTOBEPHOW HH(OpMAIei o MepeaoBhIX ITOCTHKECHUSX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOWCTBE
MHpa U1 00IIeCTBa;

2) Tpa’XxJIaHCKOI'0O BOCITUTAHUA:

MPEJCTABICHUS O COIMAJIbHBIX HOpPMax M NPaBWIAX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, y4ueOHO-
HCCIIEI0BATEIIBCKOM, TBOPUECKOW M IPYTUX BHUIIAX JNEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOH NIeATETHbHOCTU MPHU BBITOJHEHUU Y4eOHBIX, MO3HABATENBHBIX 33/1a4, BBHITOIHEHUU
XUMUYECKHUX IKCIIEPUMEHTOB, CO3/IAaHUN YUYESOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHHIO
¥ B3aUMOIIOMOINM B TpOIEcCe ITON y4eOHOUW IesTeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE U MOCTYIKHA CBOUX TOBAPUIIEN C MO3UIIMU HPABCTBEHHBIX U TPABOBBIX HOPM C yUETOM
OCO3HAHMS MOCIEACTBUN TOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MMO3HAHUS:

MHPOBO33PCHUYCCKUX HpCIICTaBJ'ICHI/Iﬁ 0 BCIICCTBC n XUMHUYECKOU pcaknuu,
COOTBETCTBYIOIINX COBPEMCHHOMY YPOBHIO Pa3BHUTHA HAYKHM W COCTABIAIONIMX OCHOBY [JIA
IMOHUMaHHA CYIIHOCTH Haquoﬁ KapTUHBI MUpa, HpCIICTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTSIX
PasBUTHA NPHUPOABI, B3AMMOCBA3AX YCJIIOBEKA C HpI/IpOHHOﬁ cpe110171, 0 POJIM XUMHHU B MMO3HAHUU
OTUX BaKOHOMepHOCTCﬁ;

IMO3HAaBAaTCJIbHBIX MOTHBOB, HAIPABJICHHBIX Ha IIOJIYYCHHUEC HOBBIX 3HAaHUU TIO0 XHUMHU,
HCO6XOI[I/IMBIX JJIs 00BSICHEHHS Ha6J'IIOI[aCMLIX IMpoLIeCCoOB U HBHCHHﬁ;

MO03HABATEIbHON, MHPOPMAIIMOHHON M YMTATENbCKOW KYJIBTYpBI, B TOM YHCJI€ HAaBBIKOB
CaMOCTOSITENIbHOW pabOThl C Y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JMTEPATypOH, IJOCTYIHBIMHU
TEXHUYECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpeca K O0yYeHHI0 W TIO3HAHMIO, JTHO0O03HATETbHOCTH, TOTOBHOCTH U CIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW W HMCCIIEIOBATEILCKON ACATEIHPHOCTH, K OCO3HAHHOMY BBIOOpY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B HadbHEHIIIEM;

4) hbopmMupoBaHUS KYJIbTYphI 310POBbS:

OCO3HAHUSA HCHHOCTHU JKU3HU, OTBECTCTBCHHOT'O OTHOLICHHUA K CBOCMY 310POBbI0, YCTAHOBKHU



Ha 3JI0pOBBII 00pa3 KH3HH, OCO3HAHMS TOCJIEACTBUNA M HENPHUIATHS BPEIHBIX MPUBBIUECK
(ymoTpeOiyieHnss ajiKoroJisi, HApKOTUKOB, KYypEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS TPaBUI
0€30MaCHOCTH IIPU OOPAIIEHUH C XUMHUUYECKUMH BEIIECTBAMU B OBITY U pealbHOM KU3HH;

5) TpyZIOBOTO BOCIIUTAHUS:

MHTEpeca K MPaKTHUECKOMY U3yUYeHHIO podeccuil u Tpyaa pa3IuyHOro poja, yBaKeHHE K
TPYZly U pe3yjbpTaTaM TPyJA0BOM IEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHMS ITPEAMETHBIX
3HaHUM 10 XUMHM, OCO3HAHHOI'O BBIOOpPAa MHIMBHIYaJbHOM TPAEKTOPUHU MPOJOJKEHHUS
o0pa3oBaHMsl C Yy4E€TOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
UHTEPECOB M MOTpeOHOCTEH, YCHemHOW MpopecCUOHATBbHON MAEATENbHOCTH U Pa3BUTHUS
HEO0OXOIMMBIX YMEHUN, TOTOBHOCTh a/IallTUPOBATHCA B MpOo(deccnoHalbHOM cpee;

6) PKOJIOTUYECKOTO BOCITUTAHHUS

AKOJIOTMYECKHU 11eJIeCO00pa3HOro OTHOLIEHUS K MPHUPO/Ie KaK UCTOYHHUKY >KM3HHU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMaHMs LIEHHOCTH 3/0pOBOro M 0e30macHOro odpasa >KM3HH,
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (U3NYECKOMY M IICUXUYECKOMY 370POBbIO,
0CO3HAHM IIECHHOCTHU COOJIIOICHUS MTPaBHII O€30M1aCHOT0 MOBEACHUS TP pabOTE ¢ BELIECTBAMHU, A
TaK)Ke B CUTYyallUsX, YTPOKAIOLINX 3/I0POBBIO U KU3HU JIIOJIEH;

CMOCOOHOCTH MPUMEHSATH 3HAHUS, TTOJIydaeMble IIPU U3YUSHUN XUMUH, JJIs pEIIeHus 3a/1a4,
CBSI3aHHBIX C OKpPY KaIOIEel MPUPOTHON CPeIOM, MOBBIIICHNS YPOBHS dKOJOTHYECKON KYJIBTYPBI,
0CO3HaHMA TTI00AILHOTO XapaKTepa SKOJIOTHYECKUX MTPOOJIeM U MyTel UX pelleHus oCpeCTBOM
METOJI0B XHMHH;

JKOJIOTMYECKOTO MBILUICHHUS, YMEHHUS PYKOBOACTBOBAaTbCA KM B II03HABATEJIbHOM,
KOMMYHHUKATUBHOM M COIIMATILHON MPAKTUKE.

155.5.4. MeranpeameTHsle pe3ysbTaTel. B cocraBe MeTanpeiaMETHBIX pe3yJIbTaToB
BBIICTISIIOT 3HAUMMBblE U1 (POPMHUPOBAHUS MHPOBO33PEHHS OOIEHAyYHbIE MOHITHUS (3aKOH,
TEOpHsl, MPUHIMI, TUIOTe3a, (PakT, cucrema, MPOLECC, SKCIEPUMEHT U JpPyroe), KOTOphIE
HCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETaX U MO3BOJISIIOT HA OCHOBE 3HAHUH U3
THX MpeaMeToB (HOpMUpPOBaTH MPEACTABICHUE O IEJIOCTHOW HAayyHOW KapTHHE MHpaA, U
yHHUBEpcaJbHble yueOHbIe AeWcTBUs (IO3HABaTEJIbHbIE, KOMMYHUKATUBHBIE, PETYJSTUBHBIC),
KOTOpbIe oOecreunBaoT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U
OCYIIECTBJIEHUIO  y4yeOHOW  JesATeNbHOCTH. MeTanpeaMeTHble  pe3yJbTaTbl  OCBOEHUS
o0pa3oBaTeNbHOW  MPOrpaMMbl 1O XUMHHM ~ OTPaXKalOT  OBJIQJCHHE  YHHBEpPCAIbHBIMU
M03HABATEIbHBIMU JIEUCTBUAMHU, B TOM YHCIIE:

1) 6a3oBbIe JTOTHYECKUE JCHCTBHUS:

YMEHUEC HCIIOJIB30BATh IMIPHUEMBI JIOTUYCCKOI0 MBINUICHUA TP OCBOCHUU 3HAHUIM:
PACKPBIBATH CMBICII XUMHWYCCKUX MOHSITHH (BLII[eJ'IHTL HX XapaKTCPHBIC IPU3HAKH, YCTAHABJINBATH
B3aUMOCBA3b C OPYIrUMHU HOHSITI/ISIMI/I), HUCIIOJIB30BaTh IIOHATHUA OJIA 00BACHEHUS OTACIBbHBIX
(I)aKTOB nu HBJ'ICHPIﬁ, BLI6I/IpaTL OCHOBAHUA U KPUTCPUU JJIA KJ'IaCCI/I(bI/IKaI_[I/II/I XHUMHWYCCKUX BCIICCTB
N XUMHYECCKUX peaKuHﬁ, YCTaHaBJIMBATh MPUYUHHO-CIICACTBCHHBIC CBA3U MCEXKIY 00beKTaMH
N3YUCHUA, CTPOUTH JIOTMYCCKHUEC PACCYKIACHUSA (I/IH,Z[YKTI/IBHBIG, ACAYKTUBHBIC, I10 aHaJ'IOl"I/II/I),
IPOBOAWUTE BEIBOJAbI U 3aKIIFOYCHUS,

yMEHHE NPUMEHATHh B INpOLECCe MO3HAHMS MOHATHUA (IpeAMETHbIE U MeTallpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIONb3yeMble B XUMHH, NPeoOpa3oBbIBATH LIMPOKO
IOpUMEHsIeMble B XUMUHU MOJIEIbHbIE MPEJCTABICHUS - XMMUYECKHI 3HAK (CUMBOJ 3JEMEHTa),
xuMmuueckass ¢opMyla M ypaBHEHHE  XUMHUYECKOW  peakuud - TpU  pelIeHUuu



yueOHO-TI03HABaTeIbHBIX 33/1a4, C YYETOM OJTHUX MOJENbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU HM3yYaeMbIX OOBEKTOB - XMMHMYECKHUX BELIECTB U
XUMHUYECKHX pPEaKUuil, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEICTBEHHBIE CBS3H U
MIPOTUBOPEYUS B U3yUaEMBIX IPOLECCAX U SABJICHUSIX;

2) 0a3oBbIC HCCeI0BaTeIbCKUE NCHCTBUS:

YMCEHUEC HCIIOJIB30BAaTh ITOCTABJIICHHBIC BOIIPOCHI B KAa4YC€CTBEC HHCTPYMCHTA IIO3HAHUA, a
TAK)XXC B Kadu€CTBC OCHOBBLI JJIA (I)OpMHpOBaHI/ISI THIIOTE3bl IO MPOBCPKE MPABUIBHOCTH
BBICKa3bIBA€MBIX CY)I(JIQHI/II;'I;

npuoOpETEeHUE OMbITa 1O IUIAHUPOBAHUIO, OPTaHU3aIMM U TMPOBEACHUIO YYCHUYCCKUX
IKCTIEPUMEHTOB: YMEHHE HAOIIOAATh 32 XOIOM MPOIIECca, CAMOCTOSATENILHO MPOTHO3UPOBATh €T0
pe3yabTar, (HOpMyJTHUPOBATH OOOOIICHHS W BBIBOJBI IO pE3yJibTaTaM IPOBEJACHHOTO OIIbITA,
MCCIIeIOBAHUSI, COCTABIISITh OTYET O MPOJICIaHHOMN padorTe;

3) pabota ¢ uHpOpmManueit:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALINIO PA3IUYHBIX BUJIOB U
(dopM mpeacTaBiIeHUs, OTYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAy4HO-IIOIMYJISIpHAs JUTEpaTypa
XUMHYECKOT'0 COJIepKaHus, CIpaBOYHbIE TOcoOus, pecypchl IHTepHeTa), KpUTHUECKU OLIEHUBATh
IPOTUBOPEUYHBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHE MPUMEHSTh Pa3IMYHble METO/BI U 3alpOChl MPHU MOUCKE U 0TOOpe MHPOpMALUH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JJIsl BHIIIOJHEHUSI YUEOHBIX M MO3HABATENbHBIX 3374
OTpe/IeNIEHHOr0 THIIA, MPUOOPETEeHHE OMbITa B 00JACTH HUCHOJIb30BaHUS HH(OPMALMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYpOU aKTUBHOTO MCIIOJIB30BAHMSI PA3IMUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSTEIbHO BBIOMPATh ONTUMAIbHYIO (OpMY MpeAcTaBIeHUS
UHPOPMALIMK U HUTIOCTPUPOBATH peEIIaeMble 3314l HECJIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpauku U UX KOMOUHALUSAMU;

yYMEHHE MCIIONB30BaTh M AHAJIM3MPOBAaTh B IMpolecce y4eOHOHM M HCCIeN0BaTeNbCKON
JeSATeIbHOCTH UH(DOPMAIIMIO O BIUSHUYU IPOMBIIUIEHHOCTH, CEJIbCKOT0 X031UCTBA U TPaHCIIOpTa
Ha COCTOSIHME OKPY KAIOLIEH MPUPOIHON CPEIbI;

155.5.,5. 'V oOyuaromerocss OynyT chOpPMHPOBAaHBI CIEAYIONINE YHUBEPCAIbHBIC
KOMMYHHKATHUBHBIC JCHCTBUS:

yMEHHE 3a/laBaTh BOMPOCHl (B XOJe Juanora W (WiId) JUCKYCCHM) IO CYLIECTBY
oOcyxmaeMoil TeMmbl, (OPMYIUPOBATH CBOM NPEAJIOKEHHS OTHOCHUTENBHO BBITIOJTHEHUS
MPEITIOKEHHOM 3a/1a4H;

MPHOOpPETEHHUE OTBITA MTPE3ECHTAIIMH PE3YIbTATOB BHIIIOJIHEHUS XUMHUYECKOTO IKCIIEPUMEHTA
(;rabopatopHOTO OMBITa, Ta00OPATOPHOI PAadOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, y4€OHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCT B COBMECTHOM CO  CBEpCTHHKAaMU  [O3HABaTEJIbHOM U
UCCIIEIOBATEICKON JIEATENIbHOCTU NPH PEIICHHM BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE ydera
Oo0LIMX HMHTEPECOB U COIVIACOBAHUS MO3ULUN (00CyXaeHHs, OOMEH MHEHHSMH, '"MO3rOBbIE
HITYpMbI", KOOPAUHALMS COBMECTHBIX JEHCTBUI, ONPEEIEHNE KPUTEPUEB 110 OLIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTHE);

155.5.6. YV oOywaromerocst OynyT chopMHpOBaHBI CIEAYIOIINE YHHUBEPCATbHBIE
pETyJISTUBHBIEC TICHUCTBHUS:



YMEHHUE CaMOCTOSITEJIBHO ONPEAENATh LEIU ACATEIbHOCTH, INIAHUPOBATh, OCYLUECTBIIATS,
KOHTPOJIUPOBATh W TPU HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOKO JIESATEIBHOCTH, BHIOMpATH
Hauboee Y3 PeKTUBHBIE CIOCOOBI pelIeHns YIeOHbBIX 1 TT03HABATENbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJISITh WJIKA KOPPEKTHUPOBATH MPEITIOKEHHBIN AJITOPUTM JIEUCTBUM ITPHU BHIMOJHEHUH 3aJaHUM
C y4eTOM IMOJYYCHHS HOBBIX 3HAHHMNA 00 M3y4yaeMbIX OOBEKTax - BEIIEeCTBAX U PEaKIIUsAX,
OIIEHUBATh COOTBETCTBUE MOJYYEHHOTO PE3YJIbTaTa 3asiBJICHHOM LIEJIH;

YMCHUC HUCIIOJIb30BATh U aHAJIU3UPOBATH KOHTCKCTEI, IIPCAJIaraCMbIC B YCIIOBUH 3aIaHU.

155.5.7. IIpeameTHBIE pe3yabTaThl OCBOCHHS ITPOrpaMMBbl IO XUMHUHU HA YPOBHE OCHOBHOIO
o01iero oOpa3oBaHUsL.

B cocraBe mnpenMeTHBIX pe3yJbTaTOB 10 OCBOCHHMIO OO0S3aTEILHOIO COJAEpIKaHUS,
YCTAHOBJIEHHOTO JaHHOM (exepanpbHOW pabouell MporpaMMoi, BBIIENAIOT: OCBOCHHBIE
o0y4JarlomuMuUCs Hay4YHblE 3HAHUS, YMEHHMS U CIOCOOBI ACHCTBHM, BUABI NIE€ATEIBHOCTH IO
HOJYYEHHIO HOBOT'O 3HAHUSI, €r0 MHTEPIPETALUH, IPeoOpa30BaHUIO U IPUMEHEHUIO B PA3TUYHBIX
y4eOHBIX 1 HOBBIX CUTYaIUsX.

155.5.7.1. K xonmy oOyuenuss B 8§ kiacce y oOyuaromerocss OyayT cCGOpPMHPOBAHBI
CJICYIOIHE TTPEIMETHBIEC PE3YIbTAThI IO XUMHUU:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IOHATHI: aToOM, MOJEKYJa, XUMHUYECKHUN
JIEMEHT, MPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAs U HEOJHOPOJHAS),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBas JI0JIsI XUMHUYECKOTO 3JIEMEHTa B COEJIMHEHUHU, MOJIPHBIA 00beM,
OKCH/JI, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas
peakuus, KJ'IaCCI/I(i)I/IKaHI/ISI peaKHHfIZ p€akuuu COCAUWHCHHA, PCAKIUU PA3JIOKCHUA, PCAKIUU
3aMeIIeHus], peakliuu 0OMeHa, 3K30- U SHIOTEPMUYECKUE PEaKIMU, TEIUIOBON 3((eKT peakiuu,
PO aToMa, JEKTPOHHBIN ClI0W aToMa, aTOMHasi OpOUTalb, paAlyC aToMa, XUMUYecKas CBS3b,
NOJIIpHAsl U HENOJIsIpHas KOBAJEHTHAs CBSA3b, MOHHAs CBS3b, MOH, KATHOH, aHMOH, pacTBOp,
MaccoBasi J10J1sl BeLECTBA (MPOLIEHTHAs KOHIIEHTPAIUsl) B pacTBOPE;

HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHU U IMPUMCHSATD 3TH ITOHATUA
IIpH OIIMCAaHHUU BEIICCTB U UX npeBpameHI/Iﬁ;

UCITOJIb30BAaTh XUMHUECKYIO CUMBOJIUKY Il COCTaBIEHHs (hOPMYJT BELIECTB U YPaBHEHHI
XUMUYECKHUX PEAKIINN;

OTpENAENATh BaJCHTHOCTh aTOMOB OJJIEMEHTOB B OHHAPHBIX COEIWHEHUSX, CTENEHb
OKHCJICHUS PJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, IPUHAITIEKHOCTH BEIIECTB K OMPEACIICHHOMY
KJIACCy COeAMHEHMN 1o QopmylaMm, BUJ XUMHYECKOW CBs3W (KOBaJeHTHAas M HWOHHAs) B
HEOPTaHUYECKUX COCTMHEHUSX;

packpsiBaTh cMmblca [lepuonmyeckoro 3axona JI.MI. MenneneeBa: I1eMOHCTpUPOBATH
MMOHMMAaHHE MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[leproauueckoii cucTemMe, 3aKOHOB COXPaHEHMsI MAacChl BEILIECTB, TIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHa ABOTaJpO, OMUCKHIBATh U XapaKTEpHU30BaTh TaOIUUHYIO0 (HopMy
[leproauueckoii cucTeMbl XMMMUYECKHX IEMEHTOB: pa3anuyaTh MOHATHUSA "TiIaBHas noArpynmna (A-
rpynna)’ u "moOounas noxarpymmna (b-rpynma)’, manble W OoJbline NEpUOABI, COOTHOCHUTH
0003HaueHHs, KOTOpble UMetoTcs B Tabnuie "[lepuoandeckas cucreMa XUMUYECKUX AJIEMEHTOB
J.1. MenpeneeBa" ¢ 4nCI0BBIMU XapAaKTEPUCTUKAMU CTPOCHMSI aTOMOB XHMHUYECKHUX 3JIEMEHTOB
(coctaB u 3apsn sapa, o0I1ee YUCIIo SJIEKTPOHOB M paclpeieieHue UX 110 3JIEKTPOHHBIM CII05M);

KJ'IaCCI/I(i)I/IHI/IpOBaTI) XUMHUYCCKUE DOJICEMCHTBI, HCOPraHNMYCCKHUEC BCUICCTBA, XHUMHUUYCCKHE



peaxiyu (10 YUCIy U COCTaBy YYacCTBYIOLIMX B PEaKIMH BEUIECTB, 10 TEIJI0BOMY 3P QeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIINE XMMHUYECKHE CBOMCTBA BEIIIECTB PA3IMUHBIX KJIACCOB,
MIOATBEPIK/1asl ONIUCAHKUE IIPUMEPAMU MOJIEKYJIPHBIX YPABHEHUI COOTBETCTBYIOIUX XUMUYECKUX
peaKuuii;

MMPOrHO3UPOBATH CBOMCTBA BC€IICCTB B 3aBHUCHUMOCTH OT HX KadC€CCTBCHHOI'O COCTaBa,
BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHAX,

BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JOJTIO
XMMHUYECKOTO 3JIEMEHTa Mo (QopMyJie COETUHEHHs, MAcCOBYIO JOJI0 BELIecTBa B PacTBOpE,
MIPOBOJIUTH PACUEThI IO YPABHEHUIO XUMHUECKON peaKIlnu;

MPUMEHSATh OCHOBHBIE OIEpPAlMM MBICIUTEIBHON AEATEIbHOCTH - AHAJIW3 M CHUHTE3,
CpaBHEHHME, O00OOIIEHHe, CHCTEMAaTH3alluI0, KIAcCU(DUKAINIO, BBISBICHHE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€H - JJISl U3yYEHHUS CBOWMCTB BEUIECTB U XUMUYECKUX PEAKIMi, €CTECTBEHHO-
HAay4YHBIE METOJbI TMO3HAHUS - HAONIIOJEHUE, H3MEpEeHHEe, MOJCIUPOBAHHUE, JKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

ClleZIoBaTh ~ NpaBWJIaM  I[OJIb30BaHMS  XUMHUYECKOW TMOCyIOH U  J1abopaTOpHBIM
000pyI0BaHUEM, a TAK)KE TPaBUIIaM 0OpaIeHHsI C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSIMHU
[0 BBINOJHEHUIO JAa0OpAaTOPHBIX XWMHYECKUX OIBITOB IO TOJYYEHHIO M COOUpPAHUIO
ra3000pa3HBIX BEUIECTB (BOJOPOAA M KHCIOPO/A), IPUTOTOBICHUIO PACTBOPOB C OMPEIEICHHOM
MaccoBOW JI0JIe pacTBOPEHHOI'O BEIIECTBa, IUIAHUPOBATh M TMPOBOJUTH XHUMHYECKUE
AKCIEPUMEHTHI 10 PACIO3HABAHHUIO PACTBOPOB IIEIIOUEH M KHCIOT C TIOMOIIBI0 HHIUKATOPOB
(makmyc, dpeHondranent, METUIOPAHXK U IPYTHE).

155.5.7.2. K xonumy oOydenus B 9 kiacce y oOyuaromierocsi OyayT chOpMUPOBAHbI
CJICYIOUINE IPEIMETHBIE PEe3yIbTaThl IO XUMUU:

pPacKpbIBaTh CMBIC] OCHOBHBIX XMUMHUYECKHX IOHATHUH: XUMHUYECKHM DSJIEMEHT, aToM,
MOJIEKYJIa, HMOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHMS, XHMHYECKas pPEaKlus, XUMUYECKas CBS3b,
TETI0BOM 3(PPEKT peakiuu, Mojb, MOJSPHBIH 00BEM, PACTBOP, IIEKTPOIUTHI, HEAIEKTPOIUTHI,
UIEKTPOIUTUYECKAs JUCCOLMALNASA, DPEAKIUU HOHHOIO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHue, 00paTUMbIe U HEOOPATUMBIE PEAKIINHU, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH,
OKHCIIUTEIb, BOCCTAHOBMTENb, OKHCICHME U BOCCTAHOBIIEHHUE, AIOTPONUs, aM(pOTEPHOCTb,
XUMHYecKast CBA3b (KOBAJEGHTHAs, WOHHAs, METAJIMYEcKas), KpHUCTaNIM4ecKas pelIeTKa,
KOppO3Usl METaJUIOB, CIUIABBI, CKOPOCTh XHMHMYECKOW pEaKIUH, NPEIEIbHO JIOIyCTUMAs
xoHueHrpauus [IIK Bemectsa;

HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U IPHUMCHATH OTU ITOHATUSA
ITpU ONMMCAaHUU BCIICCTB U UX HpeBpaLL[eHPIP'I;

MCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JUIsl COCTaBJIeHUs (JOPMYJI BEUIECTB U ypaBHEHUI
XUMUYECKUX PEAKLIUN;

ONPEACNISITh BAJEHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX HJIEMEHTOB B COCIMHEHHUSX
pa3IMYHOrO COCTaBa, NMPUHAJIEKHOCTh BELIECTB K OINPEICIECHHOMY KJIacCy COEOUHEHHM IO
dhopmynaM, BUJ XUMUYECKON CBSI3H (KOBaJIEHTHAs, HOHHAs, METAJUTMUECKasi) B HEOPTaHUYECKHUX
COCIMHEHUSX, 3apsA] MOHA MO XUMHYECKOH (opmyre, xapakTep Cpeabl B BOIHBIX PacTBOpax
HEOPraHWYECKUX COCAMHEHUM, THI KPUCTANTMYECKON PEIIeTKH KOHKPETHOTO BEIIECTBA;

PaCKpbBIBATE CMBICJI HCpI/IOI[I/I‘-ICCKOFO 3aKOHa I[I/I MeHnpeneeBa u ACMOHCTPHUPOBATL €ro



IOHMMAaHME: OIMCHIBaTh M XapaKTepu30BaTh TabinuHyo (opmy I[leproanyeckoil cucTembl
XUMHUYECKHX DJIEMEHTOB: pa3jnyaTh NOHATUA "TiaBHas moarpymnmna (A-rpynmna)" u "moOouHas
noarpynna (b-rpynma)", manbie u OGoJsibliMe NEPHOABI, COOTHOCUTh OOO3HAYEHMS, KOTOPHIE
UMEIOTCA B TEPUOAMYECKOl Tabiuile, C YHUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XMUMHUYECKHX JIEMEHTOB (COCTaB U 3aps spa, 00Iee YHCII0 3JIEKTPOHOB U paclpeieieHue ux 1o
IJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB U
UX COCIMHEHMM B IpEJAeNiax MajblX MEPUOJOB W TIIABHBIX IOAIPYIII C YYETOM CTPOEHUS HX
aTOMOB;

KJIaccU(UIUPOBaTh XWMHUYECKHUE 3JEMEHThI, HEOPraHWYECKHE BEIECTBA, XUMHUYECKHUE
peakuuu (1Mo YUCITy M COCTaBYy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(deKTy, 1o
U3MEHEHHUIO CTETIeHEeH OKUCIICHUS! XUMUUECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) O0IINE U CTICTTM(PUICCKIE XHUMUIECKHNE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEILIECTB, MOATBEPK/as OMUCAHUE IPUMEPAMH MOJIEKYISPHBIX U MOHHBIX YPaBHEHUUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA,

COCTABJIAATh YPABHEHUS DIIEKTPOJIMTUYECKOW JMCCOLMALMM KHUCIIOT, IIEJIOYEH U COJIEH,
MOJIHBIE M COKpaleHHble YypaBHEHHS peakuuid HOHHOIO OOMEHa, YpaBHEHMs peaKlUid,
MOATBEPKJAIOIINUX CYLICCTBOBAHUE TE€HETHMYECKOW CBSA3M MEXKIY BELIECTBAMHU pPa3iIU4HBIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAaKUUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCca 3THX PeaKLuii;

MMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHUA, BO3MOKHOCTU
IPOTCKAHUA XUMHUYCCKUX npeBpameHI/n‘/'I B PA3JIMYHBIX YCIOBHUAX]

BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JOJTIO
XMMHUYECKOTO 3JIEMEHTa Mo (QopMyJie COETUHEHHs, MAcCOBYIO JOJI0 BELIecTBa B PacTBOpE,
MIPOBOJIUTH PACUEThl IO YPABHEHUIO XUMHUECKON peaKIlny;

coOnofaTh  MpaBWiIa  TOJIB30BAHMSI ~ XMMHUYECKOW Mocyqo u  J1ab0paTOpHBIM
000pyI0BaHUEM, a TaKXKe MpaBuiIa 0OpalleHHs ¢ BEIECTBAMU B COOTBETCTBUU C UHCTPYKLUAMHU
[0 BBINOJIHEHUIO JAaOOPAaTOPHBIX XHUMHUYECKHX OIBITOB [0 TMOJIYYEHHI0 M COOMpaHUIO
ra3oo0pa3HbIX BELIECTB (AMMHUAKa M YIIEKUCIIOro ras3a);

MIPOBOAMTH PEAKIMH, MOATBEP)KIAIOIINE KAUECTBEHHBINI COCTAaB pA3JIMYHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM ITyTeM XJOPHUIOPOMMI-, MOAMMI-, KapOoHaT-, docdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATUOHBl AMMOHMS U HOHBl H3YYEHHBIX  METaJIOB,
IPUCYTCTBYIOIKE B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

IMPUMCHATE OCHOBHBIC OIICpaliuu MBICITHTEIIFHOM JCATCIIBHOCTH - aHaJIu3 W CHHTE3,
CpaBHCHHC, O606IJ_ICHI/IC, CUCTCMATU3AUI0, BBIABJICHUC ITPUIUHHO-CIICACTBCHHBIX CBs3EH - JJIA
U3y4YCHUA CBOMCTB BE€IICCTB 1 XUMHUYCCKUX peaKHHﬁ, €CTCCTBCHHO-HAYUYHBIC METO/IbI ITO3HAHHUA -
Ha6J'IIO,Z[CHI/IC, HN3MCPCHUC, MOACIIMPOBAHUC, SKCIICPUMCHT (peaﬂbHHﬁ )51 MBICHCHHBIﬁ).

155.6. B ¢enepanbHbIX W pernoOHANBHBIX MpPOLEAYpax OLEHKH KauecTBa 00pa3oBaHUS
UCTIONIb3YyeTCsl TepeueHb (KOAU(HUKATOP) paclpelesieHHbIX IO KiaccaM IPOBEPSIeMbIX
TpeOOBaHUI K pe3ysbTaTaM OCBOECHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOIO
o011ero o0pa3oBaHUs U HIEMEHTOB COAEPKAHUS 110 XUMHH.

Tabnuua 23



[IpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
o0OpazoBaTenbHON TporpamMmsI (8 Kiacc)

Kon [IpoBepsieMble mpeIMETHBIE PE3yJIbTAThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa30BaTeIIbHON MPOTrpaMMBbl OCHOBHOTO O0IIIET0 00pa3oBaHus
pe3yibTaTa
1 ITo teme: "llepBoHavanbHble XMMUUYECKHE IOHATHA"

1.1 PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX IMOHATHUM: aToM, MOJIEKYyJa,
XUMUYECKHA DJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpOIHAS ¥ HEOJHOPOJIHAS), BAIGHTHOCTh, OTHOCUTENIbHAS ATOMHAS U
MOJICKYJISIpHAsE Macca, KOJMYECTBO BEIIeCTBa, MOJb, MOJSpHas Mmacca,
MaccoBast JOJSl XUMHUYECKOT0 3JIEMEHTa B COSAMHEHUHU, MOJISIPHBIN 00BeM,
XUMUYECKasi peakius, KiIacCU(UKaIUs peakiuii: peakiud COeTUHECHUS,
pEaKkuu pas3lioKEHUs, PeaKIMh 3aMEeIIeHHs, PeaKiuu OOMeHa, HK30- H
SHIOTEPMUYECKHE pEaKIMH, TeIIoBolH d3((GEeKT peakiuu, pacTBop,
MaccoBasl I0JisA BelecTBa (MIPOLIEHTHAs KOHIICHTPAIlHs) B pacCTBOPE

1.2 WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHSATUH U
MIPUMEHSATDH 3TU NOHATHUS IIPU ONHUCAHUM BEIIECTB U UX MIPEBPAICHUI

1.3 MCIOJIb30BaTh XUMHUECKYIO0 CHMBOJIMKY JIJIsl COCTaBIIeHUS (hOpMYJI BEIIECTB
Y YPaBHEHUN XUMHUYECKUX PEaAKIUI

1.4 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHSI MacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHHs, 3aKOHa ABOTraJpo

1.5 OTIpEeIeNATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX

1.6 KIAaCCU(PUIIMPOBATh XUMHYECKHE peakiuu (M0 YUCIy U COCTaBy
YYacTBYIOIIUX B PEAKIIUU BEUIECTB, MO TEIIOBOMY 3P deKTy)

1.7 BBIYHUCIISITH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYEO MacChl BEIIIECTB

1.8 BBIUHCIIATH MAacCOBYIO [OJII0 XHMMHMYECKOTO »djeMeHTa 1o ¢opMmylie
COCIMHEHMUS,

1.9 BBIYMCIIATh MACCOBYIO JOJIFO BEILIECTBA B PACTBOPE

1.10 NPUMEHATh €CTECTBEHHO-HAYYHBIE METOJbI IO3HAHMSA - HAONIOJICHHE,
U3MepeHHe, MOIETUPOBAaHNE, SKCTIEPUMEHT (PEealIbHbIN U MBICIICHHBI)

2 ITo Teme: "BaxHelme npe1cTaBUTENId HEOPraHUYECKUX BEIIEeCTB"

2.1 pPacKpbIBaTh CMBICJ OCHOBHBIX XMUMHUYECKHUX MOHSATHUH: OKCHJ, KHCIIOTA,
OCHOBaHUE, COJIb

2.2 OIIPEAENATh IPUHAJIEHKHOCTh BEIIECTB K OINPEIEICHHOMY KJIaccy
COEJIMHEHUH 1o Gopmynam

2.3 KIIACCU(PUITUPOBATH HEOPTAHUIECKUE BEIIECTBA

2.4 XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB

Pa3IUYHBIX KJIaCCOB, IIOATBEPIKAAA OIMMCAHUE ITPUMEPAMU MOJICKYJIAPHBIX




YPaBHEHUN COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIUN

2.5

IMPOTrHO3NPOBATH CBOMCTBaA B€IICCTB B 3aBUCUMOCTH OT UX Ka4YCCTBCHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B
Pa3JINYHBIX YCIIOBHUAX

2.6

CJIEZIOBATh MTPABHUJIAM TTOJIB30BaHUS XUMUYECKOH MTOCYI0H U Ta00paTOpHBIM
o0opyoBaHHEM, a TaKKe NpaBuUiIaM oOOpalleHus C BeIleCTBAMHU B
COOTBETCTBUM C WHCTPYKIMSAMH TIO BBIOJHEHHIO J1TaOOpaTOPHBIX
XMMUYECKHX OIBITOB I10 MOJyYEHHIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(Bomopoma M KHCJIOPOAa), MPHUTOTOBICHUIO PACTBOPOB C OIPEIEIIEHHON
MaccOBOM J10JIelf pacTBOPEHHOI'O BEIIECTBA, IJIAHUPOBATH U MPOBOIMTH
XUMHYECKHE JIKCIIEPUMEHTHI 110 PACIO3HABAHWIO PACTBOPOB MIETOYEH U
KHCJIOT C TOMOILBIO MHJUKATOPOB (JIaKMYC, (eHON(TaTenH, METHIIOPAHK U

ApyrHe)

2.7

MPOBOAMTDH PACUEThI [0 YPaBHEHUIO XUMUYECKOM peakiuu

ITo Teme: "llepuoanueckuii 3akoH u [leproanyueckasi cucTeMa XUMHUYECKUX
sanementoB J.M. MenpaeneeBa. CTpoeHue aTtoMoB. XHUMHUYECKas CBS3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU"

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUH: sIpo aTroma,
AIIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, PaUyC aTOMa, XUMUYECKast
CBSI3b, HoJsipHas u HeMoJsIpHast KOBaJICHTHAs CBSI3b,
AIIEKTPOOTPULIATEILHOCTh, UOHHAsI CBA3b, MOH, KaTHOH, aHUOH, CTENEHb
OKHCIICHHS

3.2

KJ'IaCCI/I(i)I/II_II/IpOBaTB XUMHNYCCKHEC 3JICMCHTBI

33

ONHKCBHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoguueckoii
CUCTEMBl XMUMHYECKHMX OJJIEMEHTOB: pa3iuyaThb MOHITHUS 'TJIaBHas
noarpymnna (A-rpynmna)" u "nob6ounas noarpynna (b-rpynmna)", "mansie" u
"OGompiine" nepruobl

34

packpbiBaTh cMbicn  [lepmogmyeckoro 3akona J[.M. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE MEPUOJUUYECKON 3aBUCHMOCTH CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJIOXKCHUA B HepHOHquCKOﬁ CHUCTEMCE

3.5

COOTHOCHUTH 0003HaUYEHUs, KOTOpBIe UMeIoTCs B Tabiuie "l[lepuoanyeckas
cucremMa xuMmuueckux oanemeHtoB J[.M. MenaeneeBa" ¢ 4YHCIOBBIMU
XapaKTePUCTUKAMH CTPOCHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsn  sjpa, oOIee YHCIO JJIEKTPOHOB U paclpelelicHHe UuX II0
AIIEKTPOHHBIM CJIOSIM)

3.6

OonpeaAcCIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHECHUAX

3.7

OIpCaAcCIsATb BU XHUMHYECKOH CBS3U (KOBaJIeHTHaH u I/IOHHaH) B
HCOPTaHNUYCCKUX COCIUHCHUAX

Taobmuma 23.1

[TpoBepsiembIe 351IeMEHTHI conepkaHus (8 Kiacc)




Kon

[IpoBepsieMblil AIEMEHT COJIEPHKAHUS

HepBOHa‘-IaJ'II)HI)Ie XUMHUYCCKUEC ITIOHATHUA

1.1

[Tpenmet xumun. Posib XMMUH B AKU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK. Tena u
BellecTBa. Pu3nuecKkue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

HOHHTI/IC 0 MCTOJax INIO3HAHHA B XHUMHUH. I’II/ICTBIG BCIIECCTBA U CMCCH. CHOCO6BI
paszeseHus: cMecei

1.3

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHTHI. CUMBOJIBI XUMUUECKUX 3JIEMEHTOB.
[IpocTbie U COXKHBIE BEIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumnueckass Gopmyna. BaneHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA COCTaBa BelecTB. OTHOCHTENbHAsE aTOMHAas Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast 1011 XMMUYECKOTO JIEMEHTA B COCIMHEHUHT

1.5

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocCBsA3b KOJIMYECTBA,
Macchl W UHWCIAa CTPYKTYPHBIX €IWHMII BemiecTBa. Pacyersl mo dopmynam
XUMHWYCCKUX COGI[I/IHGHI/Iﬁ

1.6

du3nvecKre 1 XUMAYECKUE ABIICHUS. XMMHYECKast pEaKIIHs U €€ PU3HAKK. 3aKOH
COXpaHEHHMS MacChl BeEIIeCTB. XUMHYeckne ypaBHeHus. Kaccudukanus
XUMUYECKHUX Peakluid (COeTMHEHUS, PA3JIOKEHUS, 3aMEIIICHHsI, 0OMEHA)

1.7

XUMUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCYJIOM, ¢ MpaBUIIaMHU
paGoTel B Jaboparopuud W TpueMamMu oOpamieHuss ¢ JabopaTOpHBIM
o0opyaOBaHHMEM, H3y4YE€HHE U ONucaHue (U3MUECKUX CBOWMCTB 00pasloB
HEOPraHMYEeCKUX BEIECTB, HaOM0IeHNe PU3NUECKUX (TIIaBIeHUEe BOCKA, TasHUE
JbJa, pacTUpaHME caxapa B CTyNKe, KHUIEHHE U KOHJEHCAlUsl BOJbI) H
XUMHUYECKUX  (TOpEHHE  CB€YM, MPOKAJIMBAHUE  MEIHOM  IPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCJIOTOW) SIBJIEHWW, HAOIIO/IEHNEe MW OIHCaHue
IIPU3HAKOB  MPOTEKaHWs XUMHYECKMX peakuuid (pasjokeHue  caxapa,
B3aMMOJICIICTBIE CEPHON KUCIIOTHI C XJIOPUAOM Oapusi, pa3ioxeHHe IUApOKCHIa
menu (II) npu HarpeBaHuM, B3auMoJeiicTBHE xene3a ¢ pactBopoM conu meau (11),
M3y4deHHue Croco0O0B pazfeieHusi cMecel (C TOMOIIBI0 MarHuTa, (PrIbTpOBaHUE,
BbIIAPUBAHUE,  JUCTWUIALMUSA,  Xpomarorpadus), MpPOBEIEHHE  OUYUCTKH
MOBapeHHOM cosy, HaOIIOJeHNEe U ONMMCAaHUE PE3YJbTaTOB MPOBEICHUS OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWS MacChl, CO3JaHUE MOJENEH MOJEKYJI
(1apocTep>KHEeBbIX)

Baxwuerive npencTaBuTeNd HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx - cmech razoB. CocrtaB Bo3ayxa. Kuciopoa - 3JeMEHT UM MPOCTOE
BemecTBo. HaxoxneHwe kuciaopoja B mpupoje, (U3MUeckne M XUMHYECKUE
cBoiictBa (peakmuu ropenus). Oxcupawl. [Ipumenenuwe xucimopona. CrocoOb!
MOJy4eHHUsl KHUCIOpoJa B JA0OpaTopuM W TPOMBINUICHHOCTH. KpyroBopot
Kuciopoaa B pupoze. O30H - ajutoTporHas Moau(UKALUs KUCIOpo1a

2.2

TemnoBoit 3 PexT XuMHUYecKoi peakiinu, TepPMOXUMUYECKUE YPaBHEHUS, K30~ U
AHAOTEPMUYECKHE peakiuu. TOIIMBO: yrojib M METaH. 3arps3HEHHUE BO31yXa,
yCHJIEHHE TapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOSI
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Bogopon - anemeHT u mpocTtoe BemiecTBo. HaxokaeHue BogopoJa B MPHPOJE,




bu3MYeCKne W XUMHUYECKHE CBOICTBA, NMPUMEHEHHE, CIOCOOBI TMOJYYECHUSI.
Kucnots! u conn
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MOJ'ISIpHLIﬁ 00beM ra30B. PacueTsl M0 XUMHYECKUM YpaBHCHHUAM

2.5

dusnyeckue cBoCTBa BoAbl. Boma kak pactBoputens. PactBopbl. HaceiieHHbIE
Y HEHACBHIIIEHHbIE PACTBOPHL. PacTBOpUMOCTh BemIECTB B Bojae. MaccoBasi 10is
BEILIECTBA B pacTBope. XMMUYECKUE CBOMCTBA BOAbL. OcHOBaHUs. Poiib pacTBOpoB
B MPUPOJIC U B XKU3HU uejoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HeHne
MpUPOHBIX BOJ. OXpaHa U OYUCTKA MPUPOJIHBIX BOJI

2.6

Knaccudpukanus neopranmdeckux coequHennit. Oxcuapl. Knaccudukanus
OKCHUJIOB:  cosieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, amMQpOTEpHbIE) U
HeconeoOpasyromue. Homenknatypa oxcuaoB. Dusnueckne M XUMHUYECKHE
cBoiicTBa OKcUAOB. [lomyueHne okcuaoB

2.7

OcnoBanus. Knaccugukanus OCHOBaHMI: 11€JI0YM U HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBanmii. dusndyeckue U XMMHUYECKHE CBOMCTBA OCHOBAHUI.
[Tonydyenue ocHOBaHMI

2.8

Kucnorel. Knaccudukanus kucior. Homenkmarypa kucior. dusnyeckwe u
XUMHUYECKHE CBOMCTBA KHCIOT. Pan aktuBHocTu MetayuioB H.H. bekerosa.
[Tomyuenue KucmoT

2.9

Comu. Homenknarypa coneil. ®@usznyeckue M XHMHUYECKHE CBOMCTBA COJIEH.
ITomyuenue conen

2.10

I'eneTmyeckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COG}II/IHCHI/Iﬁ

2.11

XUMHUYECKUH SKCTIEPUMEHT: Kau€CTBEHHOE OMpeIeNIEHNE COepKaHMs KUCIOpoaa
B BO3JyXe, NOJy4YeHUE, COOHMpaHHe, paclo3HaBaHHE M H3yYCHHE CBOMCTB
KHUCIIOpOoJia, HAOI0eHNe B3aUMOJIEHUCTBUS BELECTB C KUCIOPOJOM M YCIIOBHUS
BO3HUKHOBEHUS U NMPEKpaIeHNs ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3lamu
OKCHJIOB U OIMCaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHHe, paclo3HaBaHUE U
U3yueHHe CBOMCTB BOJOpOJa (FOpEeHHE), B3aMMOACHCTBHE BOJAOPOAA C OKCHIOM
meau (II) (Bo3MOXKHO MCIONIb30BaHKE BUIEOMATEPHUAIIOB), HAO0IeHIE 00pa3lioB
BEIIECTB KOJMYECTBOM 1 MOJIb, HCCIIEOBaHUE OCOOEHHOCTEH pacTBOPEHUS
BEUIECTB C PAa3IMYHOM pPacTBOPUMOCTBIO, IPUTOTOBJIEHHE PAaCTBOPOB C
OINpPEEIIEHHOM MAacCOBOM J10JIe pPacTBOPEHHOI'O BEIECTBA, B3aUMOJAEHUCTBHE
BOABI C MeTaJylaMu (HaTpueM M KajublueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), ONpPEAEICHNE PACTBOPOB KHCJIOT U IIEJIOYEH C MOMOIIBIO
MHAMKATOPOB, HCCIEIOBaHHE 00pa3lloB HEOPTaHWYECKUX BELIECTB Pa3IUUHbIX
KJIaCCOB, HAOJIOIEHNE N3MEHEHHsI OKPACKU MHAMKATOPOB B PACTBOpaX KUCIOT U
nienoue, n3ydeHue B3aumozeiicTBus okcuga meau (II) ¢ pactBopom cepHoit
KHUCIIOTBI, KHCJIOT C METaJlaMH, pPEaKUuil HeHTpaau3aluu, IOJIy4eHHE
HEPACTBOPUMBIX OCHOBAHMM, BHITECHEHHE OJJHOTO METajljla IPyTUM M3 pacTBOpa
COJIM, PEIIEHUE HKCIEPUMEHTAIBHBIX 3a7ad Mo Teme 'BakHeWIne Kiacchl
HEOPraHWYECKUX COCTMHEHUIN"

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMUYECKHUX 35ieMeHTOB . 1.
MengeneeBa. CrpoeHue aTromMoB. XuUMHYecKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKITUU

3.1

HepBHe TIOIIBITKH Knaccmbnxaunn XHMHYECKHX 3JeMeHTOoB. Ilonsarue o rpynmnax




CXOIHBIX 3JIEMEHTOB (IIEJIOYHBbIE U WLIEJIOYHO3EMEIbHBIE METAJlIbl, I'aJIOTEHBI,
MHEpPTHBIC Ta3bl). DJEMEHTHI, KOTOpble 00pa3yloT aM(oOTepHble OKCUABI U
TUAPOKCHUIBI

3.2 Ilepnonnueckuil 3akoH. [lepuoguueckas cucreMa XUMUYECKUX 3J1eMeHTOB J[.M.
MenneneeBa. Kopotkonepuoanas u anmuHHonepuoHas Gopmel [lepuonnueckoit
cucrteMbl xumuyeckux sneMeHToB .M. Menneneesa. llepuoasl m rpymnmsl.
@u3HYECKU CMBICII IIOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIIBI 3JIEMEHTA

33 Crpoenne atomoB. CocraB aToMHbIX saep. M3ortomel. Dnexktponsl. CtpoeHue
ANIEKTPOHHBIX  00O0JIOYEK AaToMOB TepBbIX 20 XUMHYECKHX DJIEMEHTOB
ITepuonnueckoir cucremsl .M. Menneneesa. XapakTepucTHKa XUMHAYECKOTO
aJIeMEeHTa Mo ero nosoxenuto B [lepuoanyeckoii cucreme [I.1. Menneneena

3.4 3aKOHOMEPHOCTH M3MEHEHHUsI paauyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METaJUIMYECKUX U HEMETAINTMYECKUX CBOMCTB M0 rpynnam U neprojaM. 3HaueHue
Ilepnonnueckoro 3akoHa u Ilepruoguueckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHSA HayKu U NpakTukU. J[.J1. MeHenees - y4eHbIN U Ipak 1aHuH

3.5 Xumuueckass cBs3b. KoBajeHTHas (mosisipHas W HEMOJIApHAsi)  CBS3b.
ONEeKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. VIOHHas CBA3b

3.6 Crenenb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecch
OKHMCJICHUA ¥ BOCCTAaHOBICHUA. OKUCINTEIIN U BOCCTAHOBUTEIN

3.7 XUMUYECKUH OKCIIEPUMEHT: U3ydeHHe o0Opas3loB BEHIECTB METAUIOB U
HEMETAJIJIOB, B3aMMOJACHUCTBHE TUAPOKCHIA LMHKA C pPAacCTBOPAMH KHUCIOT U
LIEJIOYEH, IIPOBEACHUE ONBITOB, WIIIOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakIil (ropeHue, peakiuu pa3aokKeH!s, COeAUHEHUS)

Tabnuua 23.2

[TpoBepsieMbie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHUS OCHOBHON
oOpazoBarenbHON TporpamMmsl (9 Kiacc)

Kon [IpoBepsieMbie MpeIMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOrpaMMbl OCHOBHOT'O 00IIIeTO 00pa30BaHUs
pe3yJibTara
1 ITo Teme: "BemiecTBo 1 XxuMuueckas peakus"
1.1 pacKpbIBaTh  CMBICI OCHOBHBIX XHUMHYECKHX IOHSATHH: pacTBOp,

ANEKTPOJUTHI,  HEJICKTPOIUTHI,  AJEKTPOJUTHYECKAS  JUCCOIHMAIIHS,
peakuu HMOHHOTO OOMEHa, KaTalu3arop, XHMHYECKOE paBHOBECHE,
o0paTuMble 1 HEOOpATUMbIC PEAKIIMH, OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIC
peaKiMK, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHUE U BOCCTAHOBJICHUE,
ajutoTponusi, aMpoTepHOCTh, XUMHUYECKasl CBSA3b (KOBAJIGHTHAs, MOHHAS,
MeTaJuIMuecKasi), KpPUCTAJUIMYECKasl  peIleTKa, CIUIaBbl, CKOPOCTb
XUMHYECKOW peaKkiuu

1.2 HIUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHX MOHATUH U
MPUMCHSATH 3TU MMOHATHSA IPU OITMCAaHUH BEIICCTB U UX npeBpameHm‘/’I




1.3

COCTAaBJIATH ypaBHCHI/IH BHGKTpOHHTquCKOﬁ arucconuanmnu KHCIIOT,
IEJI0YEH U COJIeH, TIOJHBIC U COKPAIIICHHBIC YPAaBHEHHS PEaKIUii HOHHOTO
oOMmeHa

1.4

PaCKpeIBaTb CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/II\/JI
MoCpeACTBOM COCTABJICHUS 3JICKTPOHHOT'O OanaHca 3TUX peaKuHﬁ

1.5

MNPpOBOAUTD PACYCTEI 10 YPABHCHUTIO XUMHYECKOM peakuuunu

ITo TemaMm: "HemeTrannabl 1 ux coequaeHus" u "MeTalisl U UX cOequHeHus"

2.1

XapakTepu30BaTh (OMUCHIBATH) OOmMEe W crenuuuecKkue XUMHYECKHE
CBOMCTBAa TMPOCTBIX M CIIOXKHBIX BEIIECTB, IOATBEPKAasl OIHUCAHKE
npUMepamMu MOJIEKYJISIPHBIX W HMOHHBIX YpPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEaKInii

2.2

COCTaBJISITb YpaBHCHUMA peaKHHﬁ, MNOATBCPIKAAOIMUX CYIICCTBOBAHUC
TeHETHYSCKOM CBS3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KIIACCOB
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MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOKHOCTH TPOTEKAHUSI XUMUYECKHX TMPEBPALIECHUA B PA3TUUYHBIX
YCIOBUSX

2.4

CJIEZIOBATh MTPABHUJIAM TTOJIB30BAHUS XUMUYECKOH MTOCYI0H 1 JTa0OpaTOpHBIM
o0opyoBaHHMEM, a TaKKe NpaBuiIaM oOOpalleHus C BEIIeCTBAMU B
COOTBETCTBUM C HHCTPYKIUAMH II0 BBIIIOJIHCHUIO na60paTopHHx
XMUMUYECKHX OIBITOB I10 MOJyYEHHIO U COOMPAaHUIO ra3000pa3HbIX BELIECTB
(aMMHaKa 1 yTriIeKUcsoro ra3a)

2.5

MIPOBOJIUTH PEAKIINH, IOATBEPKAAIONINE KAYECTBEHHBIN COCTAB Pa3IMYHBIX
BEIIECTB: PACIO3HAaBaTh OMNBITHBIM MyTEM XJIOpUA-, OpOMUA-, MOAWI-,
KapOoHaT-, Qocdar-, cunukar-, cyiabpaT-, TUAPOKCUA-UOHBI, KATHOHBI
AMMOHUS, MOHBl H3YYEHHBIX METAaJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUIECKUX BEUIECTB

ITo Teme: "Xumus u okpysxatomas cpeaa"

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux monsTui: IIJIK Bemectna;
KOPPO3Hs METAJIOB

3.2

IIPUMEHSATHh OCHOBHBIE ONEPALIUU MBICIUTEIBHON 1€ATEIbHOCTH - AaHATIU3 U
CHHTE3, CpaBHEHHE, 0000I1IeHNEe, CUCTEMAaTH3all1I0, BbISIBICHHE TPUIHMHHO-
CJIEJICTBEHHBIX CBSI3€H - U M3YYEHMsI CBOMCTB BEIIECTB M XUMHUYECKHX
peakIMii; ecTeCTBEHHO-HAayuHbleé METO/bl IO3HaHUsA - HaOIro/eHue,
U3MEpEHHUE, MOIETUPOBAHNE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIIEHHBIN)

Tabmuma 23.3

[TpoBepsiembie 351eMeHTHI conepkanus (9 kimacc)

Kon

HpOBepHeMHﬁ QJICMCHT COACPIKaAHUA

BemecTBo 1 XuMHuUecKas pcaKuus. HOBTOpCHI/IC




1.1

Ilepnonnueckuil 3akoH. [lepuoguyeckas cucremMa XUMUYECKUX 3J1eMeHTOB J[.M.
MenneneeBa. CTpoeHue aTroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOWCTB
XUMHYECKUX JJIEMEHTOB IIEPBBIX TpeX MEPHUOAOB, Kajaus, KalbLUd M HX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHHEM 3JeMEHTOB B Ilepmommueckoit
CHUCTEME U CTPOCHHUEM MX aTOMOB

1.2

CrpoeHue BemiecTBa: BHAbl XHUMHUYECKOM CBS3U. THNBI KpHUCTANIMYECKUX
pELIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKOU PELIETKU U
BUJa XuMuyeckoi cs3u. Kiaccuduxanuss ¥ HOMEHKIATypa HEOPraHWYeCcKHX
BEIIECTB (MEXIyHapOoAHas M TPUBMAJbHAs). XMMHUECKUE CBOICTBa BEILECTB,
OTHOCSIIMXCA K  pa3MYHbIM  KjlaccaM  HEOpPraHUYECKUX  COCIUHEHUH,
TE€HETUYECKas CBSI3b HEOPIaHUYECKUX BEIIECTB

1.3

Knaccugukanus XuMHYECKUX peakiyii Mo pa3IuyHbIM MpU3HAKaM (110 YUCIy U
COCTaBy YYacTBYIOIIMX B peaklMW BEUIeCTB, MO TeIioBoMy 3¢ddexty, mno
M3MEHEHUIO CTENIeHEeH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, TI0 0OpaTUMOCTH, IO
Y4acTHUIO KaTajau3aTopa). DK30- U SHIOTEpPMUUECKHE PEaKluu, TEPMOXUMHUUECKHE
ypaBHeHUs1. [ToHATHE 0 CKOPOCTH XMMHYECKON peaKkLuu

1.4

[Tonstue 06 OOpaTUMBIX M HEOOPATUMBIX XMMUYECKHX peakuusx. [loHsrue o
TOMOTEHHBIX U T€TEePOTeHHBIX peaknusax. [IoHATHe 0 XMMUYECKOM PaBHOBECHH.
@dakTopbl, BIMIIOIIME HA CKOPOCTh XMMHUYECKOM pEakUud M MOJOXKCHHE
XMMHUYECKOTO PAaBHOBECHS

1.5

OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC peaKIuu, AIIEKTPOHHBIN Oananc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu.  CocTaBieHUE  ypaBHEHMMH
OKHCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMid C  HCIOJb30BAaHHEM METO/Ia
AIIEKTPOHHOTO OaslaHca

1.6

Teopust 31EKTPONUTUYECKON AMCCOLUAIMM. DJIEKTPOJUTHI U HEIIEKTPOJIUTHI.
Katnonbl, aHnoHbl. MexaHU3M JIUCCOIMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xumudeckoi cBs3u. CreneHp nucconuanuu. CWIBHBIE U CTa0bIe AIEKTPOJIUTHI.
Peakiun moHHOro oOMeHa. YCIOBHS TPOTEKAHHWS PEaKIMid WOHHOTO OOMEHa,
MOJIHBIE W COKpAIllEHHbIE HWOHHBbIE ypaBHEHHUs peakiuid. CBoHcTBa KHUCIOT,
OCHOBaHWUH H COJIGH B CBETE TMPEACTaBICHUH 00 JJICKTPOJUTHYECKON
nuccormainuu. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE 0 TUIpONH3e comeit

1.7

XUMH4YeCKUHU SKCIICPUMCHT. O3HAKOMJICHHEC C MOJACISAMH KPUCTAJUIMYCCKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB - METAUIOB M HEMETauioB (rpadura u
ajgMmasa), CIIOKHBIX BEIIECTB (XJIOpUIA HATPHUs),; HCCICAOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHUYECKOW peaKkIMh OT BO3ACUCTBUS pa3iMyHbIX (HAKTOPOB;
UCCIIC/IOBAaHUE  DJICKTPONPOBOAHOCTH  PAacTBOPOB  BEMIECTB,  Ipolecca
JUCCOIMALIMU  KUCJIOT, TIeJIo4Yer u  colicii (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB); TPOBEJACHHE ONBITOB, WUIIOCTPUPYIOUIUX  TPU3HAKU
NPOTEKAHUsI PeaKIMii HOHHOTO oOMeHa (00pa3oBaHUE OcajiKa, BBIACICHHE rasa,
o0pa3oBaHHE BOJIbl); ONBITOB, WIIOCTPUPYIOIIUX HIPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX pPEaKIUi (TOPCHHE, PEaKIUU Pa3IOXKCHUs, COCIAMHCHUS);
pacro3HaBaHUE HEOPTAHWYECKUX BEIICCTB C TIOMOIIBIO KAYSCTBECHHBIX PEAKITHIA
Ha MOHBI; PEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4

Hemetamnsl 1 UX cCOeIMHEHUS

2.1

06ma${ XapaKTCPUCTHKA  T'aJIOFCHOB. OcoOeHHOCTH CTPOCHUA aTOMOB,




XapakTepHbIEe CTETeHU okucieHus. CtpoeHue u (GU3NIECKHe CBOWCTBA MPOCTHIX
BELIECTB - TaJoOreHoB. XHUMHYECKHE CBOWCTBA Ha MpUMEpe  XJjopa
(B3auMozielicTBUE € MeTa/llaMd, HEMeTaJlllaMM, LIelo4amu). XJIOPOBOJOPON.
ConsiHasg KHCIIOTa, XUMUYECKHE CBOWCTBA, MOJyYeHUE, MpuMeHeHnue. Jleiictue
XJIOpa M XJIOPOBOJOPOJIa Ha OpPraHW3M 4eJIOBeKa. BakHeulme XJIOpuibl U UX
HaxXO0JIEHUE B IPUPOJIE

2.2

OO6mas xapakrepucTuka 371eMeHTOB VIA-rpynmbl. OCOOGEHHOCTH CTpPOEHHS
aTOMOB, XapaKTepHble CTeNeHU okucieHus. CtpoeHue U (pU3HUEeCKUe CBOWCTBA
IPOCTHIX BEILECTB - KUCIOPOJIa U Cepbl. AITIOTPONHbIE MOAU(DUKALIMY KHCIOpOJa
U cepbl. XUMHYECKUE cBOMcTBa cepbl. CepoBOAOPO, CTpOCHHE, PU3NYECKUE U
XUMHUYECKHE cBOMCTBA. OKCHUJIBI CEepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUIOB.
CepHass kucnora, (U3HMYECKME U XHUMHYECKHME CBOHCTBa (oOmme Kak
IpEeJCTaBUTENs Kjacca KUCIOT U crneuuduyeckue). XHUMHUYECKHE pEaKLUH,
JeKalMe B OCHOBE MPOMBILIUIEHHOTO CHOC00a MOJIY4YEHHsS] CEPHOM KHCIOTHI.
[Tpumenenue. Conu cepHON KHCIOTHI, KaUeCTBEHHAs! peaklus Ha Cyib(ar-uoH.
HaxoxneHnue ceppl U €€ COEAMHEHH B NPUPOJE. XUMHUYECKOE 3arpsi3HEHUE
OKpY’Kalollel cpeibl COSAMHEHUSIMH cepbl (KUCIOTHBIE HOXKIHU, 3arps3HEHUE
BO3/lyXa 1 BOJJOEMOB), CIIOCOOBI €r0 MPEI0TBPALCHUS

2.3

OO6mass xapakTepucTtuka d3j1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTEMEHU OKUCICHUSA. A30T, paclpoCTpaHEeHHE B MPHUPO/IE,
du3ndeckre u XuUMUIecKne cBoicTBa. KpyroBopor a3ota B mpupoie. AMMHAK, €ro
¢du3nueckre 1 XMMUYECKHe CBOMCTBA, MOJTyuyeHHe 1 npumMenenue. Coum aMMOHMS,
nux (1)I/ISI/I'-IGCKI/Ie U XUMHNYECKHUEC CBOﬁCTBa, IMPUMCHCHUC. KauecTBeHHas peaKkuus Ha
MOHBI aMMOHUs. A30THas KHCIIOTa, €€ MOJyyeHHe, (PU3HMUECKue U XUMHUYECKHUE
cBoiicTBa (00IIME Kak NpEeACTaBUTENd Kiacca KHUCIOT U CHeUUu(UUYECKUE).
Hcnonb3oBaHWE HHUTPATOB W COJEH aMMOHMS B KadyeCTBE MHHEPaIbHBIX
ynoOpeHnii. XUMHUYECKOe 3arpsi3HEHHE OKPYKAMOMIEH Cpeapl COCTUHEHUSMHU
a30Ta (KUCIOTHBIE JOXK/IHU, 3arpsiI3HEHNE BO3/1yXa, IOYBHI U BOJIOEMOB)
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®ocdop, amnorponHsle Moaudukanuu ochopa, GUMUECKUE U XHUMUYECKHE
cBorictBa. Oxcun dochopa (V) u dochopnas kuciora, Quanueckue u
XMMUYECKHe CBOWCTBa, monydeHue. lcmonb3oBanue ¢ocdaroB B KauecTBe
MHHEPAITbHBIX y100peHHH

2.5

OOmras xapakrtepuctuka 3jeMeHTOB I[VA-rpymnmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapakTEpHblE CTENEHW OKUCIEHMA. YIIEpoJ,  aUIOTPOIHbIE
MoauduKaluK, pacrnpocTpaHeHue B Mpupoae, (U3MYECKHe H XUMHYECKHe
cBoiicTBa. Ancopbuus. KpyroBopot yriepoaa B mpupoje. OKCuabl yriepoza, ux
dusznyeckne W XUMHYECKHE CBOWCTBA, JCHCTBHE HA JKHUBBIE OPraHU3MBL,
NOJy4YeHHE M NMpPUMEHEHHE. DKOJOTHUECKUE MPOOJIEMBbl, CBA3aHHBIE C OKCHIIOM
yraepoaa (IV); rumoreza rino0anbHOrO MOTEIJICHHS KIMMAaTa; MapHUKOBBIM
addekt. YroapHas KHCIOTA U €€ CONH, UX (PU3MYECKUE U XUMUYECKHE CBOWCTBA,
noisydyeHue u mnpuMmeHenue. KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TIPOMBIIIJICHHOCTHA M CEILCKOM
X031iCTBE

2.6

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COETUHEHHSIX
yraepoaa (MeTaH, 3TaH, 3TWUJIEH, AUETWIEH, 3TaHOJ, IJIMIEPUH, YKCYCHas
kucnota). Ux coctaB u xumuueckoe ctpoeHue. [lonsaTre o OMonoruyecku BaKHbIX
BEIIECTBAaX: JKHMpaX, OelKax, YIJIeBOJAaX - M WX POJIM B KU3HU YEJIOBEKA.
MatepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTaHUMUYECKUX COSAMHEHUN




2.7

Kpemuuii, ero ¢pusnueckue 1 XUMUYECKUE CBOMCTBA, NOJyUYEHUE U IPUMEHEHHE.
CoenuHenus kpeMHUs B npupoze. O0mue npeacTaBieHus 00 OKCUAe KpeMHHUS
(IV) u xpemuueBoit kucnote. CUIMKAThI, UX UCIIOJIIB30BAHUE B OBITY, MEAMIIMHE,
IIPOMBIIIJIEHHOCTH. BaxkHeHIIne CTPOUTENIBHBIE MaTepUalbl: KEpaMHUKa, CTEKJIO,
[EMEeHT, OeToH, kene300eToH. [Ipobirembl 06€30MacHOTO  HCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPHUAJIOB B IOBCEJHEBHON KU3HU

2.8

XUMHUUECKUH SKCIEPUMEHT: HU3yueHHe OOpa3lloB HEOPraHWYECKHUX BEIIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IPOBEJEHUE KAYECTBEHHBIX PEAKIMM Ha XJIOPUJ-
MOHbl W HaOJIOZIEHUE TPHU3HAKOB HUX MPOTEKaHMS; OINbITHI, OTPAXKAIOLIUE
¢u3znyecKue U XMMUYECKUE CBOICTBA rajIOT€HOB U UX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C OOpa3liaMu XJOPHJIOB
(ramoreHu10B); 03HAKOMJICHHE C 00pa3IamMu Cephl U €€ COCTMHEHHUSIMU (BO3MOYKHO
UCIIOJIb30BaHUE BHJIEOMATEPUAIOB); HAOII0IeHHE Tpoliecca OOyTriIMBaHMs caxapa
IIOJ1 JEUCTBUEM KOHILICHTPUPOBAHHOM CEPHOM KHUCIIOTHI; U3yYEHHE XUMHUYECKHUX
CBOWCTB pa30aBIeHHON CEpHON KUCIIOTHI, IPOBEACHNE KaUeCTBEHHOH peakiuy Ha
cyibpdar-MoOH M HaONIOICHWE TpU3HAKA €€ IPOTEKaHHUs; O3HAKOMJICHHE C
¢u3nueckuMu cBoiicTBaMU as3ora, (ochopa M HUX COCTUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpUaNoOB), oOpa3luaMu a30THBIX U (PochopHbIX
ynoOpeHuil; MoslyueHue, coOuWpaHue, pPacCHO3HABAHWE U H3yYEHUE CBOWCTB
aMMuaKa; IpoBeJIcHNE KaueCTBEHHBIX peaKlMii Ha HOH aMMOHUA U GpocdaT-uoH u
U3y4YEHHE NPU3HAKOB MX IPOTEKAHUS, B3aUMOJEHCTBUE KOHLIEHTPUPOBAHHOU
A30THOM KHCIIOTBI C MeAbl0 (BO3MOXKHO MCIIONb30BAaHUE BHUAECOMATEPUATIOB);
U3yuyeHHe MojeNieil KpUCTAIIIMUeCKUX peIIeTOK anMasa, rpadurta, QymiepeHa;
O3HAKOMJICHHE C  IPOLECCOM  aAcopOLMUM  pacTBOPEHHBIX  BEILECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM IPOTHUBOTrasa; MojiyueHue, coOupaHue,
pacrmo3HaBaHME€ U H3Y4YEHHE CBOMCTB YIJIEKUCIOrO Trasza; IpOBEJCHHE
Ka4eCTBEHHBIX peakluii Ha KapOOHAT- ¥ CHIIMKAT-UOHBI U H3YUYE€HUE IPU3HAKOB UX
[IPOTEKaHUs; O3HAKOMJIEHHE C NPOAYKIMEW CHIMKATHON IPOMBIIIIEHHOCTH;
pEILlIeHNEe SKCIEPUMEHTAIbHBIX 3ajad 1o Teme "BakHellne HeMeTaulbl U UX
coeuHeHus"

Mertannsl 1 uX COCINMHCHUA

3.1

OO61mas xapakTepuCTUKa XMMHUUECKHX 3JIEMEHTOB - METAJIJIOB Ha OCHOBaHUM HMX
nosnoxenus B llepuonmueckoir cucreme XMMHYeCKuX anemeHToB  J[.M.
MenneneeBa u cTpoeHus: atomoB. CTpoeHHe METAJNIOB. MeTtannuyeckasi CBS3b U
METaJJIMYECKasi  KPUCTAJUIMUECKas  pemlieTka.  OJIEKTPOXUMUYECKUH  psij
HanpsHKEHUH METaJIOB

3.2

duznueckre U XUMHYECKHE CBOMCTBAa MeTayuioB. OOmue crocoObl MOTydeHUS
MCTAJIJIOB. HOHHTHC (0] KOppOBI/II/I METaJ1JIOB, OCHOBHBIC CHOCO6LI 3allIUTHBI UX OT
koppo3uu. CrutaBsl (CTaib, YyryH, JIOPATIOMHHHMN, OpOH3a) U UX IIPUMEHEHHE B
OBITY U IPOMBILIUIEHHOCTH
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[llenounsle Metayuibl: mnosoxkeHue B Ilepuogmueckoil cucTeMe XUMHUYECKHX
anemenToB J[.M. MenzeneeBa; cTpoeHHe UX aTOMOB; HAaXOXJEHHUE B NPHPOJIE.
dusnuecKkre 1 XUMUYECKHE CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKcuasl U
TMIPOKCUABI HaTpus M Kaius. lIpuMeHeHue IIeNOYHBIX METaJIOB U HX
COEIMHEHUN
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[I{esrouHO3EMENBHBIE METAIUIBI MATHUI U KAJIbLIAN: TI0JI0KEeHUE B [lepronnueckon
cuctemMe xuMmuyeckux snemeHToB J[.M. MenneneeBa; CTpoeHME HMX aTOMOB;




HaXOXXIACHUC B IIPUPOJC. dm3nyeckre 1 XUMHYECKIE CBOMCTBA Mardus 1 KaJlbIUs.
BaxHeiiine coeJuHEHUS KAbIHs (OKCHUII, TUAPOKCH], coiik). JKeCTKOCTh BOIbI U
CTIIOCOOBI €€ YCTpaHEeHHUs

3.5

AmomuHuit: nonoxkeHue B llepuomnyeckoit cucteMe XUMHUYECKHUX SJIEMEHTOB
JA.N. MeHnneneeBa; CTpoeHUE aTOMa; HaxXOXXJAEHUE B mpupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aIOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCH 1A
ATIOMUHHUS

3.6

Keneso: nonoxenue B [lepuonnueckoid cucteme XuMuueckux sneMentoB J[.1.
MeHnneneeBa; CTpOCHUE aToMa; HaxOoXAeHWe B mnpupoge. Dusznueckue u
XHUMHYECKHE CBOMCTBA xene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (1) u xxenesa
(III), mx coctaB, CBOMCTBA U MOJIyYEeHHE

3.7

XUMUYECKUH SKCTIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3iaMi METaJJIOB U CIIJIaBOB, UX
GU3MYECKUMU CBONCTBAMH; HW3YYCHHE pE3YJIbTaTOB KOPPO3UHM METAJIOB
(BO3MOXHO HCIIOJIB30BaHKME BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOICHCTBUS
OKCHJAa Kalubllusi © HATpusi C BOJOW (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); UCCIEIOBAaHUE CBOMCTB >KECTKOW BOJIbI; Mpoliecca TOpeHus
JKenesa B KHCIIOpoae (BO3MOXHO HCIIOh30BaHUE BUACOMATEPHUATIOB); MPU3HAKOB
MIPOTEKaHUsl KAYECTBEHHBIX pEaKlMii Ha MOHbI (MarHus, KaibliUs, aJIOMUHUSA,
nuHKa, xxenesa (I1I) u sxenesa (I111), meau (I1); Habmr0AEHNE U ONIMCAHUE TTPOIIECCOB
OKpalllMBaHUsl IUIAMEHW HWOHAMM HATpHsl, Kalusg U Kajblus (BO3MOXKHO
UCTIONIb30BAaHUE BHJIEOMATEPUANIOB); HCCIENOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMUHUS M THAPOKCUAA LMHKA; PEIICHUE 3KCIEePUMEHTAIbHBIX
3a1a4 1o teme "BaxHeile MeTaibl U UX COeIUHEHUS"

XuUMHA ¥ OKpYyXKarolas cpeaa

4.1

HoBble martepuansl U TEXHOJOTHHM. BemecrBa M marepualnbl B NMOBCEIHEBHOM
J)KU3HU 4YellOBEeKa. XUMUS U 370pOBhe. be3onacHoe HMCnosib30BaHUE BEIIECTB U
XUMHUYECKHX peakinuii B ObiTy. [lepBas mMOMOIIb NMPH XUMUYECKHX OXKOTaX H
OTpaBJICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOU TPAMOTHOCTH. XMMHUYECKOE 3arps3HEHUE OKPY KAIOIIEH
cpensl ITJIK. Ponb XxuMum B pelieHuu 3Konoruueckux mnpobnem. IlpuponHbie
UCTOYHUKU YTJIEBOAOPOAOB (Yroyib, HNPUPOAHBIM ra3, HedTh), MPOAYKTBI HX
nepepadoTKH, UX POJIb B OBITY M TPOMBIIIIIEHHOCTH

4.3

XYUMUYECKUN 3KCHEPUMEHT: U3ydyeHHe o0pa3loB MaTepuayioB (CTEKIIO, CILIABBI
METAJUIOB, TOJIMMEPHBIE MaTepHAaIbl)

155.7. Jlna nmpoBeeHrs OCHOBHOTO T'OCYIapCTBEHHOTO dK3aMeHa 1mo xumuu (fganee - OI'D
110 XMMHH) HCIIONB3YETCs NepedyeHb (KOIU(PUKATOP) MPOBEPIEMBIX TpeOOBaHMI K pe3yIbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHON MporpaMMbl OCHOBHOTO 001Iero oOpa3oBaHUS U

OJICMCHTOB COACPIKAHUA.

Tabnuua 23.4

[TpoBepsiembie Ha OI'D 1m0 XUMUU TPeOOBAHUS
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON MPOTpaMMBI
OCHOBHOTO 00111eT0 00pa3oBaHus




Kon
MIPOBEPSIEMOTO
TpeOoBaHUS

IIpoBepsieMble TpeOOBaHUS K MPEAMETHBIM pe3yJibTaTaM 6a30BOTr0 YPOBHS
OCBOECHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O OOILEro
oOpa3oBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TIIO3HAaBaE€MOCTHU  SIBIICHUIA npupoabl, IMMOHHUMAHUC 00BEKTHUBHOM
3HAYMMOCTH OCHOB XHUMHYECKOI HAayKH Kak obnact COBpPEMEHHOT'O
€CTCCTBO3HaHHUsA, KOMIIOHCHTA O6IJ.I€I>1 KYJbTYpbl H HpaKTquCKOﬁ
JACATCIBHOCTH YCJIOBEKA B YCIIOBHUAX COBPEMCEHHOT'O 06HIGCTBa; IIOHUMAaHHEC
MECTa XUMHUHU CPpCIU NAPYTIUX CCTCCTBCHHBIX HAYK

1.2

O HAay4YHbIX MCTOAAX IIO3HAHHWA, B TOM YHCJIC ISKCICPUMCHTAJIBHBIX U
TECOPCTHUCCKUX METOAAaX UCCICAOBaHNA BCUICCTB U U3YUCHUA XUMHUYCCKUX
peaKuHﬁ; YMCHHUC HUCHOJB30BATH MOACIU IJId 00BSICHEHHS CTPOCHUA
dTOMOB 1 MOJICKYJI

1.3

0 chepax mpodheccCHOHANBHOU IEATEILHOCTH, CBA3aHHBIX C XHMHCH H
COBpPCMCHHBIMHA TCXHOJIOI'usIMU, OCHOBAHHBIMU Ha JOCTUKCHUAX
XMMHUYECKOW HAYKHU, YTO TMO3BOJHUT O0YUYArOIIUMCS pacCMaTPUBATh XUMHIO
Kak cdepy cBoeil Oyaymiei mpopecCHOHANTBHON ACSITEILHOCTH U CENATh
OCO3HAHHBII BHIOOP XMMHUH KaK MPOMUILHOTO MpeaMETa MPH Mepexoie Ha
YPOBEHb CPEJHEro 00IIero 00pa3oBaHusI

Bianenue cucreMoil XMMUYECKUX 3HAHMM M YMEHHME NPUMEHSTh CUCTEMY
XUMHUYECKHUX 3HAHUM, KOTOPAsl BKIIFOYAET:

2.1

BaKHEHIINE XUMUYECKHE TIOHATUSA: XUMUYECKHUI JIEMEHT, aTOM, MOJIEKYJIa,
BELIECTBO, NIPOCTOE U CJIOXKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs
CMECh, OTHOCHUTEIIBHBIE aTOMHAas M MOJIEKYJIIpHAs MacChbl, KOJNYECTBO
BELIECTBA, MOJIb, MOJISIpHAs Macca, MOJSIPHBbIA O0bEM, OKCHJ, KHUCIIOTa,
OCHOBaHME, COJb (Cpe/Hss), XMMUYECKasl peakiys, Peaklui COeINHEHMS,
peakLuy pa3ioKEHUs, peakluy 3aMelleHus, peakuuu oOMeHa, TEII0OBOM
3 EeKT peakuuu, 3K30- U IHAOTEPMUUECKUE PEAKIIUU, PACTBOP, MAaCCOBast
JI0JIs1 XUMHUYECKOT0 JIEMEHTA B COEAMHEHUH, MaccoBasi 0JIs1 U IPOLIEHTHAS
KOHIEHTpalusl BELIECTBA B PAacTBOPE, AP0 aTOMa, 3JIEKTPOHHBIM CIOU
aToMa, aroMHas oOpOWTandb, paauyc aroMmMa, BaJEHTHOCTb, CTENEHb
OKHUCJICHHS, XUMHUYECKas CBA3b, AIEKTPOOTPHULATEIBHOCTD, IOJIApHAs HU
HEenoJIsipHasi KOBAJIEHTHAsl CBsI3b, MOHHAs CBS3b, METAJNIMYECKas CBS3b,
KpUCTalNIM4YecKass  pemieTka  (aTOMHas, HOHHAs, MeTajulndeckas,
MOJIEKYJISIpHasl), WOH, KaTUOH, AaHMOH, JJIEKTPOJUT M HEDIEKTPOJIUT,
ANIEKTPOIUTUYECKAs ~ JUCCOLMAlMs,  peakuud  HOHHOro  oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu, OKHUCJIUTENb u
BOCCTAHOBHUTEIb, OKUCIEHUE U BOCCTAHOBIIEHUE, MIEKTPOJIN3, XUMUYECKOE
paBHOBECHE, 0OpaTUMbIE U HEOOPATUMBbIE pEAKIIUU, CKOPOCTh XUMHUECKON
peakuuu, katanusarop, ITJIK, koppo3ust MeTamios, CIIaBbl

2.2

OCHOBOIIOJIATAIOIIME 3aKOHbl XUMHUHU: 3aKOH COXpPaHEHUsi MaccChl,
nepuoguyeckui 3axkoH JI.M. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aK0H ABOrajpo

23

TCOpHUU XHUMUU: ATOMHO-MOJICKYJISIpHAaA TCOpu, TCOpHUA




BHGKTpOJII/ITH‘IeCKOfI Jucconalnu

Brnanenue ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH:

3.1

yMEHHE MPaBUIBLHO KCIOJIb30BATh M3YUYEHHBIE BEUIECTBA U MaTepHalibl (B
TOM YHCJI€ MHHEpaJbHbIE YA0OpEHMs, METAIbl M CIUIaBbl, MPOIYKTHI
nepepaboTKU MPUPOJAHBIX UCTOUHUKOB YTIIEBOI0POAOB (YIJIsl, IPUPOIHOTO
raza, He)TH) B OBITY, CEJIbCKOM XO31CTBE, HA IPOU3BOACTBE M TIOHUMaHHE
3HAYEHUs KUPOB, OEIKOB, YIJIEBOAOB JJIsi OpraHM3Ma YellOBeKa; YMEHUeE
IIPOTHO3UPOBATH BIMSHUE BEIIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHUu3M
YEJI0BEKa U OKPYIKAOIILYIO IPUPOJIHYIO CPEAY

3.2

yYMEHHE WHTETPHUPOBATh XUMHYECKHE 3HAHUS CO 3HAHUSAMH JAPYTHX
y4eOHBIX IPEAMETOB
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HAJIMYME ONbITa PabOTHl C PA3NUYHBIMH HCTOUYHUKAMH HMH(POPMALUHU IO
XUMUM  (HayyHas W  HAy4YHO-NIOMYJISIpHAs JIUTEparypa, CJIOBapH,
CIIPAaBOYHUKHU, UHTEPHET-PECYPCHI)
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YMCHUC 00BEKTHBHO OLICHUBATh HH(i)OpMaIII/IIO O BCIICCTBAxX, HX
MNPEBpAlICHUAX U MMPAKTUYCCKOM IPUMEHCHUU U YMCHUC HCIIOJIb30BATh €€
AJI pCHICHUA y‘-IC6HO-HO3HaBaTeJIBHBIX 3aga4

BilaneHne ocHOBaMM INMOHATHMHHOIO amnmapara ¥ CHUMBOJIMYECKOIO s3bIKa
XUMHH IJI COCTaBJIeHHs (POpMyYT HEOPTaHMUYECKUX BEIECTB, YPaBHEHUU
XUMUYECKHX peakinii, ocHoBamu xuMuuecko HomeHkiatypsl (IUPAC u
TPUBUAIBHON)

VMeHue OOBSACHAThL CBS3b IIOJIOXKECHHS JJIEMCHTA B HepnozmquKoﬁ
CUCTEMEC C YHUCIOBBIMH XapPAKTCPUCTHKAMH CTPOCHUSA aTOMOB XUMHYCCKUX
9JICMCHTOB (COCTaB u  3apsaa saapa, O6H_ICC YHuCIIo BHCKTpOHOB),
pacnpeaciicHuEM JJICKTPOHOB 110 JSHCPIreTUYCCKUM YPOBHAM aTOMOB
MEPBLIX TPEX MICPUOAOB, KAJIUA U KAJIbIINUA

IIpencraBineHne O NMEPUOJUYECKONW 3aBUCUMOCTH CBOMCTB XMMHYECKUX
AIIEMEHTOB (paauyc aToMa, JJIEeKTPOOTPHUIATENbHOCTb), MPOCThIX U
CJIOKHBIX BEILECTB OT IOJIOKEHUS 3JIEMEHTOB B [lepuoanueckoit cucreme
(B MasibIX MmepUOAAaX U TJIaBHBIX MOATPYIIAX) U 3JIEKTPOHHOTIO CTPOEHUS
aToMa

YMmenue kinaccuumpoBarh:

7.1

XUMHNYCCKHUE 3JICMCHTBI

7.2

HCOPTaHNYCCKUC BCUICCTBA

7.3

XUMHUYCCKUC pCAKIINN

YMeHue onpenesrs:

8.1

BAJICHTHOCTD M CTCIICHDb OKHUCJICHHUA XUMHUYCCKUX 3JIEMCHTOB, 3apsaa HOHA

8.2

BUJI XMMHYECKOM CBSA3H U TUIl KPUCTAINIMYECKON CTPYKTYPBI B COSTMHEHHSIX

8.3

XapakTep cpelbl B BOAHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHUM)




8.4

OKHCIIUTECIIb U BOCCTAaHOBHUTCIIb

9 YMeHue xapakTepus3oBarh pU3NUECKUE U XUMUYECKUE CBOMCTBA:
9.1 MIPOCTHIX BEIIECTB (KHCIOPOJ, O30H, BOJOPOJ, rpaduT, ajiMas, KpeMHH,
azot, ocdop, cepa, XJI0p, HATPUH, KA, MarHUH, KaJbIHi, ATFOMUHUM,
KEIE30)
9.2 CJIOXHBIX BEIECTB, B TOM YHCJI€ UX BOJHBIX PAacTBOPOB (BOJa, aMMHUAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCUABI U TUAPOKCUABl MeTaiioB [ - IIA
rpym, amomunus, meau (I1), nunka, xenesa (I u I11), okcuasr yraepoaa (11
u IV), xpemnuus (IV), a3ota u pocdopa (Il u V), cepsr (IV u VI), cepuucras,
cepHas, a30TUCTas, a30THas, (ocopHas, yrojibHas, KpeMHUEBas KUCIOTA U
UX COJIH)
9.3 IIPOrHO3MPOBATh U XapaKTEpPU30BaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT
UX COCTaBa U CTPOCHHs, NMPUMEHEHHE BEIIECTB B 3aBUCUMOCTU OT HX
CBOICTB, BO3MOXHOCTb IIPOTEKAaHUs XHMMUYECKHUX IpPEBpalleHUll B
Pa3IMYHBIX YCIOBUIX
10 YMeHHue coCTaBiIsATh MOJIEKYJIAPHbIE U HOHHBIE YPABHEHUS PEaKIuii, B TOM
qucie:
10.1 peakuuii MOHHOTO oOMeHa
10.2 OKUCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHi
10.3 WUTIOCTPUPYIOUINX XMMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB (TpYI)
HEOpPraHMYECKUX BEILECTB
10.4 MOATBEPKIAIOIIUX TEHETHUECKYIO B3aUMOCBSI3b MEX/1y HUMU
11 YMeHue BbIUUCIATh (IPOBOAUTH PACUETHI):
11.1 OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOT0 3JIEMEHTA B COSMHEHUH
11.2 MacCOBYIO JIOJIFO BEUIECTBA B PaCTBODPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
11.4 M0 YpaBHEHUSM XUMHUYECKHUX PEaKIUi U HaXOJUTh KOJMYECTBO BEIIECTBA,
00BEM M Maccy peareHTOB WIH MPOYKTOB peakluu
12 Bnanenue (3HaHne OCHOB):
12.1 OCHOBHBIMM METOJ[AMU HAYYHOTO ITO3HAHUsS (HaOII0JeHHUEe, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJEJIMPOBAHUE) MPU HU3YUYEHUM BEUIECTB U XUMHUYECKHX
ABJICHUH; yMeHHE chOpPMYIIMPOBATH MPOOJIIEMY M MPEAJIOKUTh IMYyTH e€e
pelieHus
12.2 0e301acHo paboThl ¢ XUMHYECKUMU BEIIECTBAMU, XUMUIECKOU TIOCYI0H 1
1abopaTOPHBIM 000PYTIOBAaHUEM
12.3 mpaBWJIaMyd O€30MacHOTO OOpalleHus] C BEIIeCTBAMHU, UCIOIb3yEeMbIMU B

HOBCGI[HGBHOﬁ JKU3HH, IpaBUJIaMU IIOBCACHHUA B HCIIAX C6€pe)KCHI/I$I




30pOBbSl M OKpYXKarolled NPUPOAHOW Cpeabl; ITIOHUMaHuE Bperaa
(omacHOCTH) BO3/IEHCTBHS HA KUBbIE OPIaHU3MBbI ONIPE/IEICHHBIX BEILECTB,
Croco0OB YMEHBIIICHHS U TIPEIOTBPAIICHHUS X BPEIHOTO BO3ICHCTBHS

13 Hanuuue npakTUYeCKMX HABBIKOB IUIAHUPOBAHMSA UM OCYILECTBIICHHS
CIEAYIOIIHUX XUMUYECKUX SKCIIEPUMEHTOB:

13.1 HU3YUCHUC U OIIMCAHUC (1)I/I3I/ILICCKI/IX CBOICTB BCIICCTB, O3HAKOMIJICHHUEC C
q)HSI/I‘IeCKI/IMI/I U XUMHWYCCKUMH SABJICHUSIMU, OIIBITHI, WIITHOCTPHUPYIOIIUC
MMPU3HAKH TPOTCKAHUA XUMHUYCCKUX peaKI_II/Iﬁ

13.2 u3yueHre crnocoOoB pa3aeneHus cMecen

13.3 MOJIy4YeHUE KHUCIIOPOJa U M3yUYEHHE €ro CBOMCTB; MOJyYEHHE BOAOPOJA U
W3Y4YEHHE €ro CBOMCTB; IMOJy4YEHHE YTJICKUCIIOro ra3a U H3Y4YEHHE €ro
CBOWCTB; IMOJy4€HUE aMMHUaKa U U3YUYECHHE €T0 CBOWCTB

13.4 MPUTOTOBJIEHUE  PACTBOPOB C  ONPEACICHHOM  MacCOBOM  JIOJEH
pPacTBOPEHHOTO BEIIECTBA

13.5 NPUMEHEHUE HMHIUKATOPOB (JaKkMyca, MeTuiopaHxka u (eHondranenna)
JUISL OIIPE/ICTIEHNSI XapaKTepa Cpe/ibl B PaCTBOpaxX KUCIOT U LIeT04eit

13.6 UCCJIEJOBAaHHUE U ONKMCAHUE CBOMCTB HEOPTAaHUYECKUX BEIIECTB Pa3INUHbIX
KJIACCOB; M3Y4YEHHE B3aUMOJICMCTBUS KHUCIOT C METalJIaMM, OKCHUIAMHU
MCTAJUIOB, PAaCTBOPUMBIMHU W HCPACTBOPUMBIMHU OCHOBAHWAMHU, COJISIMHU,
NOJIyYeHHE HEpPacTBOPUMBIX OCHOBAHMI; BBITECHEHHE OJHOTO0 MeTajula
IpYyTUM W3 pacTBOpa COJM; HCCIEAOBaHME aM(OTEPHBIX CBOWCTB
THJIPOKCUIOB JIFOMUHUS U IIUHKA

13.7 pelIeHne S3KCHEepPUMEHTANbHBIX 3a7ad 1o TemaM: "OCHOBHBIE KJIACChI
HEOPTraHWYECKNX COCIUHECHHH'"; "DIEKTpPOJUTHYECKass JUCCOIHaIus';
"BaskHeHIIne HeMeTauIbl U UX coenuHenns'’; "BaxkHelme MeTajiabl M UX
coennuenusa”

13.8 XMMHYECKHE SKCIEPUMEHTBI, WUTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS

peaxiuit HFOHHOTO OOMEHa; KaueCTBEHHBIC PEaKI[MU Ha MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAaX MOHBI: XJIOPHUA-, OPOMHI-, HOAH -, CyIbdaT-, pocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THUIPOKCHUI-MOHBI, KAaTUOHBI aMMOHWSI,
MarHus, KaJIbI¥s, ATFOMUAHUSA, JKeme3a (2+) u xxenesa (3+), menu (2-+), muHKa

14 Ywmenue:

14.1 MPEACTABIATh  pe3yJbTaThl  AKCIEpUMEHTa B (OpPME  BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB )41 Ta6JII/III " BBISBJIIATH 3MHI/IpI/I‘I€CKI/IC
3aKOHOMEPHOCTH

14.2 YCTaHABIIMBATh CBSI3W MEXAYy pealbHO HAOMI0JaeMBIMU XUMHYECKHUMHU

SABJICHUAMH MW IIpoHeCCaMH, MNPOUCXOAANIMMHU B MAKpO- WU MHKPOMHUPCE,
00BACHATH MIPpUYINHBI MHOFOO6paSI/I${ BCIICCTB

Tabauua 23.5

HepequL 9JICMCHTOB COACPIKAHUA, ITPOBCPACMBIX HAa OCHOBHOM



TOCyJapCTBECHHOM 2K3aMCHC 110 XUMHUH

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

HepBOHa‘-IaJ'II)HI)Ie XUMHUYCCKUEC ITIOHATHUA

1.1

YucTeie BemecTBa u cMecH. CriocoObl pa3ieNieHus CMece

1.2

ATOMBI B MOJIEKYJIBI. XMMUYECKHE dJIEMEHTBI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocTsle U CIIOKHBIE BELIECTBA.

1.3

Xumnueckas Gpopmyna. BareHTHOCTh aTOMOB XMMUYECKHX 31eMeHTOB. CTeneHb
OKHCIIEHUS

1.4

3aKOH TIIOCTOSHCTBA COCTaBa BCHICCTB. OTHOocuTeNbHAsT aTOMHAs Macca.
OTtHOCHTEILHAS MOJICKYJISIpHasg Macca. MaccoBas 10JIs1 XUMHYECKOIr0 3JIEMEHTA B
COCIMHCHHNHU

1.5

KonnuectBo BemectBa. Monb. MomsipHas macca. MousipHblii 00beM Tra3os.
B3aumocBsI3b KOJIMYECTBA, MACChI U YUCIIa CTPYKTYPHBIX €MHUIL BELIECTBA

1.6

dOu3nyecKue ¥ XUMUICCKHE SBIICHUS. XUMUIeCKas pCaKkuusd U €€ NIprU3HaKu. 3aKkoH
COXPAaHCHUS MAaCChl BEIICCTB. XHUMHYECKHUE YpaBHCHUA

ITepuoanueckuii 3akoH U [lepuoanueckas cucteMa XUMUYECKHUX 3J1eMeHTOB J[. 1.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuoanueckuii 3akoH. Ilepuoguyeckas cucrema XUMUYeCKuX 3jeMeHToB [[.U.
Menpneneesa. Ilepuoasl u rpynmsl. @U3MUECKUI CMBICI MOPSAIKOBOIO HOMEpA,
HOMEPOB MEPHO/Ia U TPYMIbI DJIEMEHTA

2.2

Ctpoenune atomoB. CocTtaB aroMHbIX sifiep. M3otomnbl. DiekTpoHbl. CTpoeHue
SJICKTPOHHBIX 060.]10‘161( aTOMOB TMCPBLIX 20 XUMHWYCCKUX 3JIECMEHTOB
[Tepuoanueckoii cucremsl .. Menneneena
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3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB XMMHYECKHX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaus, Kaibluad (paauyca aTOMOB, OJJIEKTPOOTPHUIATEIBHOCTH,
METAITUYECKUX U HEMETAIIMYECKUX CBOMCTB) U X COEAMHEHUN B COOTBETCTBUU
C TIOJIOKEHUEM JIeMEeHTOB B [lepronyueckoit cucteMe U CTPOCHUEM UX aTOMOB

Crtpoenue BelecTa

3.1

Xumudeckass CBsi3b. KoBasieHTHast (TOJisipHAass W HEMOJSIpHAsi)  CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMHUYECKUX 3JIEMEHTOB. Hounas CBSI3b.
Meraiunueckas CBSI3b
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Tumel KpUCTAUIMUECKUX PEMIETOK (aTOMHAas, WOHHAs, METALTHYECKas),
3aBHCUMOCTb CBOWMCTB BEIIECTBA OT TUINA KPUCTALIMYECKOM PELIETKA U BHJAA
XAUMHUYECKOU CBA3U

Baxwuelie mnpencTaBuTeNd HeOpraHMyeckux BemiecTB. Hemeramnsl u  ux
COCANMHCHUS. MeTaJI.HBI 1 UX COCAUHCHUA

4.1

Knaccudukanus ¥ HOMEHKJIATYpa HEOPTraHUYECKHX COCIWHEHUH: OKCHJIOB
(coneobpasyroiue: OCHOBHBIC, KUCIIOTHBIE, aM(POTEpPHBIC) U HECOJICOOPa3YIOIIIHE;




OCHOBaHUH (lenoun u HEpPacTBOPHUMBIE OCHOBaHU); KHCJIOT
(kucnopoacoepKalie 1 0ECKUCIOPOIHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiei (CpeTHUX U KHUCIIbIX)

4.2

®dusnueckre 1 XUMUYECKHE CBONCTBA IPOCTHIX BEIIECTB-HEMETAIJIOB: BOJIOPO/A,
XJI0pa, KUCIOPOAa, cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs
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du3nyeckue U XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JINTHA,
HaTpus, Kajlusd, MaravuAa U KaJIbWs, aTlOMUHUA, JKEIIC3a. :‘)J'IeKTpOXI/IMI/I‘IeCKI/Iﬁ paa
HaHpH)KeHI/Iﬁ METAJIJIOB

4.4

PuU3NYECKHUE U XMMHYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHWN HEMETAJUIOB:
XJIOPOBOJIOPO/1a, CEPOBOIOPO/Ia, aMMHUAKa

4.5

duznueckre 1 XUMUIECKHUE CBOMCTBA OKCHIOB HeMeTasuioB: ceprl (IV, VI), azota
1L, IV, V), docdopa (III, V), yrmepoma (II, 1V), kpemuus (IV). Ilomyuenue
OKCHJIOB HEMETAIIJIOB

4.6

XHUMHYECKHE CBOMCTBA OKCHAOB: MeTailioB IA - IIIA rpymm, muaka, meau (1) u
skenesa (11, II). [TonyyeHne OKCHAOB METAILIIOB

4.7

XUMHUYECKHUE CBOWCTBA OCHOBAHWHA M aM(OTEPHBIX THAPOKCHIOB (Ha mpuUMepe
THJIPOKCHJIOB aJIIOMUHUS, Kele3a, IMHKA). [lomydyenune ocHoBaHui 1 aM(pOTEpHBIX
TUJPOKCH]IOB

4.8

OO01mue XUMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOIHOW, CEPOBOIAOPOIHOM,
CEPHUCTOM, CcepHOUl, a30THOH, (ochopHOl, KpeMHUEBOU, yroimpHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHIEHTPUPOBAHHOM CEpPHOM W Aa30THOW KHCIOT.
[Tosrydenue kucnor

4.9

OO6ue xuMHYecKre cBoicTBa cpeanux coneil. [lomyuenue comneit

4.10

[Tomydenue, cobupaHue, pacro3HaBaHUE BOAOPOJA, KHCIOPOIa, aMMHUAKa,
YTJIEKUCIIOro ra3a B JIabopaTopuu

4.11

[Tonyuenne ammuaka, CEpHOM M a30THOM KHCJIOT B MPOMBINUICHHOCTH. OOmue
CHOCOOBI OTYYSHHS METAJIIOB

4.12

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGIII/IHCHI/II;'I

XUMUYECKUE PEAKIUU

5.1

Knaccudukanus XuMHUUECKHX peakuil MO pa3Iu4HbIM IpU3HAKaM: M0 YUCIY U
COCTaBy YYacTBYIOUIMX B pPEaKIMU BEIECTB, HO TemioBoMy 3(dekry, Mo
MU3MEHEHUIO CTEIICHEW OKHUCIICHHUSI XUMHYECKHUX YJIEMEHTOB

5.2

TemoBoit a3¢(heKkT XUMUYECKOH peakuu, TEPMOXUMHUUECKHE YpaBHEHUS. DK30- U
SHIOTEPMHUYECKUE PEAKIMH. TEPMOXUMHUUYECKNE YPABHEHUS
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OKHCIIMTEIFHO-BOCCTAHOBHUTEIILHBIE pCaKknuu. OKHUCIIUTEIH U BOCCTAHOBHUTEIIH.
[Iporiecchl OKUCIICHHS] U BOCCTAHOBJICHHUS. DJIEKTPOHHBIN OanaHC OKHUCIUTEIHHO-
BOCCTAHOBUTEJILHOMN peaKuu

5.4

Teopust 3NEKTPOIUTUYECKON quccoruanuu. KaTnoHsl, aHHOHBI. DJIEKTPOIUTHI U
HeRIeKTPoJuThl. CUIIbHBIE U clla0ble ANIeKTPoauThl. CTeneHb AUCCOIHANN




5.5 Peakiun monHoro oOMeHa. YCIOBHS NPOTEKaHUs pPEAKIUil MOHHOTO OOMeEHa,
MOJIHBIE U COKpAIIIEHHbIE HOHHBIE YPaBHEHHS peaKlui

6 XUMUS U OKpYyKaromias cpesia

6.1 BemectBa M Marepualibl B IOBCEJHEBHOM JKM3HM 4eloBeKa. beszomacHoe
HCIIOJIb30BaHUE BEILIECTB M XMMUUECKHUX peakluii B 1aboparopuu u Obity. [lepBas
MOMOIIb MPU XUMHUYECKUX 0KOTaX U OTPABICHUSIX

6.2 XUMHUECKOE 3arpsi3HEHHE OKPY KatoIIel cpe/ibl (KMCIOTHBIC JOXK/IU, 3arpsI3HEHNE
MOYBBI, BO3/yXa M BOJOEMOB), CIOCOOBI ero mnpenorspauieHus I[lpenenbHas
nomyctumas  koHneHtparus BemectB (IIJIK). Ponp xumum B perieHun
AKOJOTHYECKUX TpoOsieM. YcCuieHue MapHUKOBOro 3ddekra, paspyiieHue
030HOBOTO CJIOSI

6.3 [Tpumenenue cepsl, a3oTa, pocdopa, yriaepona, KpeMHUS U UX COCIUHEHUH B
ObITY, MEAMIIMHE, IPOMBIIUIEHHOCTH M CEJIbCKOM Xo3sicTBe. llpuMenenue
METAJUIOB M CIUIAaBOB (CTajlb, YYyTyH, AIOPATIOMHUHUH, OpoH3a) B OBITY H
MIPOMBINIJICHHOCTH UX coeAnHeHUud. [IoHsATHE 0 KOppO3UM METaIOB, OCHOBHbBIE
CHOCOOBI 3aIIUTHI UX OT KOPPO3HH

6.4 [TpupoaHble WCTOYHHUKH YTJIEBOJOPOJOB (Yrojib, NPUPOAHBIA Ta3, HEDTH),
MIPOJIYKTHI UX MepepaboTku (OEH3HMH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5 [lepBoHayanbHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COETUHEHHSIX
yraepoaa (MeTaH, 3TaH, 3TWUJIEH, AUETWIEH, 3TaHOJ, IJIMIEPUH, YKCYCHas
kucnota). [loHsATHE O OMONOTMYECKM BaXKHBIX BEIIECTBAX: >KUPAX, OeNKax,
YIJIEBOJAX - U UX POJIM B )KU3HU YeJIOBEKa

7 Pacuersr:

7.1 o popMysaM XUMHYECKUX COSTUHEHUN

7.2 Macchl (MacCoBOM) JIOJIM PACTBOPEHHOTO BEIIIECTBA B pacTBOpE

7.3 10 XUMHYECKUM YPaBHEHUSIM
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