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HOACHUTEJIBHASA 3AITUCKA
[Iporpamma o XuMuu Ha ypOBHE OCHOBHOT'O OOIIET0 0Opa30BaHus COCTaBJIeHa Ha
OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOEHUS OCHOBHOM 00pa30oBaTebHON
porpamMMbl OCHOBHOTO 00111ero oOpa3zoBaHus, npeactaBieHHbx B DI'OC 000, a
Tak)Ke Ha OCHOBe (pesiepanbHOi paboyueil mporpaMMbl BOCIIUTAHUS U C YUETOM
KOHIICTIIIUY TTPENOIaBaHusl Y4eOHOTO mpeaMeTa « XUMUs» B 00pa30BaTEIbHBIX
opranu3anuax Poccuiickon denepanuu.

[Iporpamma o xumMuun Ja€T MPECTABICHUE O LEJISX, OOIIEeH cTpaTeruu 00yJeHus,
BOCITUTAHUS U PA3BUTHSI O0YUAIOIINUXCS CPEACTBAMHU YU4EOHOTO MpeIMeTa,
yCTaHaBIMBAaET 0053aTeIbHOE IPEIMETHOE COIepKaHne, PeayCMaTpUBaeT
pacrpeiesieHre ero o KjaccaM U CTPYKTYpHpPOBaHHUE IO pasjiesiaM u TeMaM
POrpPaMMBI 110 XUMHH, ONIPEEIIIeT KOJTMYECTBEHHbIC U KaUeCTBECHHbBIC
XapaKTEPUCTUKU COJIEP KaHUSI, PEKOMEHTyEMYIO TOCIIEI0OBATEIbHOCTD U3YUEHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
y4eOHOT0 Ipoliecca, BO3PACTHBIX OCOOCHHOCTEW 00yJaroNIuXCsl, ONPEaAeIIsieT
BO3MOXKHOCTH TIPEAMETA JJI pean3alny TpeOOBaHMI K pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus, a Takke TpeOOBaHUI K pe3ybTaTaM 0O0y4eHHUsS] XUMHUH Ha YPOBHE
1eJei u3yueHusl peMeTa 1 OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEILHOMN
JEATEeIbHOCTH 00y4JaroIerocs o OCBOCHUIO YUYEOHOTO COACPKaHUSI.

3HaHWe XUMUHU CITY>KUT OCHOBOM 17151 (HOPMHUPOBAHUS MUPOBO33PEHUS
00y4Jaromierocs, €ro NpeICcTaBlIeHUu 0 MaTePUATLHOM €AMHCTBE MUPA, BAXKHYIO
pOJIb UTPAIOT GOPMUPYEMBIE XUMHUEH TTPEICTABICHUS O B3aUMONPEBPAIIEHUIX
SHEPIruM U 00 SBOJIIOIMU BEIIECTB B IPUPO/IC, O MYTIX PELICHUS TTI00TbHBIX
npo0JieM YCTOWYUBOIO pa3BUTHSI YEJIOBEUECTBA — ChIPbEBOM, SIHEPTEeTUUECKOM,
MUIIEBOM M 9KOJIOTUUYECKON O€30MacHOCTH, MPOOIIEM 3/[paBOOXPaHEHUS.

N3ydeHune xumuu:

CIIOCOOCTBYET peaau3aiii BO3MOKHOCTEH JJISI CaMOPa3BUTHS 1 POPMUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 0011el 1 HyHKIIMOHATHHOU TPAMOTHOCTH;

BHOCHT BKJIaJ] B (HOPMHUPOBAHNE MBITIUICHUS] U TBOPUYECKUX CTIOCOOHOCTEH
00y4Jarommxcsi, HABBIKOB UX CAMOCTOSATEIIBHOU y4eOHOM e TeIbHOCTH,
AKCTIIEPUMEHTAJIbHBIX U UCCIEA0BATEILCKUX YMEHUHN, HEOOXOAUMBIX KaK B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAaKOMHUT CO CHCHI/I(i)I/IKOI\/'I HAayYHOI'O MBIIJICHUS, 3aKJIaAbIBACT OCHOBEI
LCIO0CTHOI'O B3IJIs1[1a HA CAMHCTBO ITPHUPOJALI 1 YCJIOBCKA, ABJIACTCA OTBCTCTBCHHBIM



ATAIIOM
B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00yYaIOIINXCS;

CII0COOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYIHBIM
3HAHUSM, K IPUPO/IC, K YSJIOBEKY, BHOCUT CBOM BKJIA]] B 9KOJIOTHYCCKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HanpaBiieHUs B 00yYE€HUN XUMUU 00ECIIEYUBAIOTCS CeU(pUKON

coJiep KaHusl y4eOHOTo MpeaMeTa, KOTOPBIH SBISETCS eJaroruaecku
aJlalTUPOBAHHBIM OTpaXEHUEM 0a30BOI HAYKH XUMHUH HA ONPEIETIEHHOM dTare eé
pa3BUTHSL.

Kpr XUMHH Ha YPOBHC OCHOBHOI'O O6I[I€FO 06p330BaHH51 OPHUCHTHPOBAH HA
OCBOCHHC O6y‘IaI-OIHI/IMI/ICSI CUCTCMBI IICPBOHAYAJIbHBIX MOHSITUI XUMHHU, OCHOB
HeopraHqucxoﬁ XUMHH U HCKOTOPBIX OTACIIbHBIX 3HAYUMBbIX MMOHSITHHI

opr AHUYCCKON XMMHUH.

CrpykTypa conep:kaHusl IPOrpaMMBbl 10 XUMHUU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOT0 MoJx0/1a K €€ n3yuyeHuto. CoziepkaHue CKIabIBa€TCsA U3 CUCTEMBI
MOHATUH O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITHI O XMMUYECKOU
peakuun. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 TPUHIIUITY
IIOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX IIPEICTABICHUN
Pa3HOTO YPOBHS:

— AaTOMHO-MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;
— Ilepuonnueckoro 3akona /. 1. MeHnaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;
— YYEHHA O CTPOECHHM aTOMa U XMMHUYECKOM CBSI3H;

— TPEACTaBICHUM 00 JIEKTPOJIUTHUECKON AUCCOIMALIUM BEIIECTB B paCTBOPAX.

Teopernueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPUYECKH TTOJTYUYECHHBIX
U OCMBICTIEHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIILHO OT OJHOTO YPOBHS K
JPYTOMY, BBITIOJHSAS (PYHKITUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBONCTB,
CTPOEHHUS M BO3MOXHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MOJTYUYCHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue nporpaMmbl 1o XUMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO MPEICTABICHUS
0 XMMUYECKOM COCTABJIAIOLIECH HAyYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOMN
IIPUPOABI, IEHHOCTHOI'O OTHOLLIEHUS K HAYYHOMY 3HAHUIO U METOJAaM II03HAHUSA B
Hayke. M3ydeHue XuMuu NpOUCXOIUT C IPUBJICYUEHUEM 3HAHUN U3 paHEe



U3YYEHHBIX yueOHBIX npeaMeToB: «Okpyxaromumii Mup», «buosnorus. 5—7 kmacce»
n «Dusuka. 7 Kmaccey.

[Tpu u3ydeHnr XUMHUHN POUCXOIUT GOPMUPOBAHKE 3HAHUN OCHOB XUMUYECKOM
HayKH Kak 00JIJaCTH COBPEMEHHOTO €CTeCTBO3HAHMSI, MPAKTUUYECKOMN JAeATEILHOCTH
YeJIoBeKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a/1aua y4eOHOTO
npeaMeTa COCTOUT B (DOPMUPOBAHUH CUCTEMbl XUMHUYECKUX 3HAHUM —
BOKHEUTUX (PaKTOB, OHITHH, 3aKOHOB ¥ TEOPETUICCKUX TOJI0KCHUMA,
JIOCTYIHBIX 0000IIEHUI MUPOBO33PEHUECKOTO XapaKTepa, a3blka HaAyKH, B
MPUOOIICHUHN K HAyYHBIM METOJaM MO3HAHUS ITPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX PEeaKluid, B JOPMUPOBAHUHU U PA3BUTUHU MMO3HABATEIbHBIX YMEHUN U
WX IPUMEHECHHUH B y4eOHO-TI03HABATEIbHON U YYeOHO-UCCIIEI0BATEIIHCKOM
JeATEeIbHOCTH, OCBOCHHH TPaBUJI O€30I1aCHOT0 OOpaIlleHUs ¢ BEIIECTBAMH B
MTOBCETHEBHOM JKU3HHU.

[Tpu n3ydeHnn XMMUK Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHus BaXKHOE
3HAYEHHE MPUOOPENH TaKUE LIEJU, KaK:

— (hopMUPOBAHNE UHTEIUIEKTYaIbHO Pa3BUTOMN JTUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY IPUHSATHUIO PEILICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

— HAIPaBJICHHOCTh 00YYEHUSI HA CUCTEMATUYECKOE MPUOOIIEHNE 00YUaIOIUXCS K
CaMOCTOATENIbHOM MO3HABATEIHLHOM JIeITeIbHOCTH, HAYYHBIM METOJIaM MTO3HAHUS,
(bOpMHPYIONTUM MOTHBAIIAIO M PA3BUTHE CIIOCOOHOCTEH K XHUMHH,

— o0ecrieueHune yCcIoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOIIIMMUCS
OIIbITa Pa3HOOOPA3HON ACSITEILHOCTH, TIO3HAHKS U CAMOTIO3HAHUS, KITFOYCBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMI ), IMCIOIIUX YHUBEPCAIbHOE 3HAUCHUE IS
pa3IMYHBIX BUOB JIESATEIBHOCTH,

— ¢opmupoBaHue 001IeH (PYHKIIMOHATEHON U €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM YHCJIC YMEHUI OOBSICHSTH M OIICHUBAThH SIBJICHUS
OKPYKAIOIIEro MUPa, UCTIOJIb3Ysl 3HAHUS U OIIBIT, TIOJyUYCHHBIE TIPH U3yYEHUN
XUMUH, TIPUMEHSATH X MPH PEIICHUN MTPO0JIeM B TOBCEAHEBHOM KU3HU U
TPYAOBOM IEATEIBHOCTH;

— (hopMupoBaHUE Y 00YUYAIOMINXCSI TYMaHUCTUYECKUX OTHOIIICHUHN, TOHUMAaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUH JJ1s1 BEIPAOOTKH IKOJIOTUUYECKH 11EJI€CO00Pa3HOTro
MOBEJICHUS B OBITY M TPYAOBOU JEATEIHLHOCTH B IIEJISAX COXPAHEHUSI CBOETO
3I0POBbS U OKPYXAIOIIEH NIPUPOJHOMN CPENBL;



— pa3BUTHE MOTUBAIIUU K 00yUEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCITUTAaHHIO Ha OCHOBE YCBOCHHUS OOIIEUYETTOBEUECKHUX IICHHOCTEH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIIS U HANIPABJIICHHOCTH JTIbHEHIIIETO
oOy4JeHwUS.

OO111€€ YuCI0 YacoB, OTBEIEHHBIX JUIsl U3YYEHHS] XUMUU Ha YPOBHE OCHOBHOTO
oO1ero oopazoBaHus, cocTaBisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 Jaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC
IlepBoHayaibHbIe XUMUYECKUE TOHATHS

[Ipenmer xumuu. Pojb XUMUU B KU3HU 4YeJIOBEKA. XUMHUS B CUCTEME HayK.
Tena wu BemiecTtBa. du3nMueckue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemecTB. [loHATHE O MeTOHax MO3HAHUS B XUMHUH. UMCTBIE BellecTBa M CMECH.
CriocoOnI pa3jeneHust cMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3IeMEHTbl. CHMBOJIBI XMUMHUYECKHUX
251eMeHTOB. [IpocTsIe U CIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YYCHUE.

XuMuueckas (I)OpMYJIa. BaneHTHOCT, aTOMOB XMMHUUECKUX 3JIECMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocuTenbHasg aToMHas macca. OTHOCUTEIbHAS
MOJICKYJIAApHAA Macca. MaccoBas J0JI1 XUMHYCCKOI'O 9JICMCHTA B COCANHCHHNH.

KommuecTBo BemectBa. Monbs. MoisipHas macca. B3auMocCBsI3b KOIUYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

duznyeckre U XUMUYECKUE SBICHHS. XUMHUYECKash peakius U e€ MpU3HaKH.
3aKOH COXpAaHEHHs] MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYIOM, MpaBmiiaMu pabOThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM O00OpPYAOBaHUEM, U3YUEHUE U OINKCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHIE Mela ¢ KUCIOTON) SBIICHUH, HAOIIOIeHUE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pa3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHCIIOTHI C XJOPHUIOM Oapwsi, Pa3ioKeHHE THIPOKCHIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (I1),
U3yYCHHE CMOCOOOB pa3/eNICHHss CMeCei: C TIOMOIIBbI0 MarHuTa, (UIbTPOBAHME,
BBbIMIApMBaHWE, TUCTUILIAIMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/aHHUE MOJEJIeH MOJeKyJ
(IIapoCTEepPKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB



Bo3nyx — cmech razos. CoctaB Bozayxa. Kucinopon — 35eMEHT U MpOCToe
BemecTBo. HaxokneHue kucimopoia B Tpupoie, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoaa. CrocoObl
MOJIyYeHHUs] KUclopoda B JabopaToOpuu W TPOMBINUIEHHOCTUH. Kpyrosopor
KHciopoa B mpupoje. O30H — auioTporiHas MoAuUKaIusa KUCIopoaa.

TermnmoBoit >(hPekT XUMUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arps3HEHue
BO3IyXa, YCWJICHHE MMTAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »iemMeHT W mpocToe BemiecTBO. HaxoknmeHue Bojopoja B
npupose, GU3MYECKMEe M XHMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
noaydeHus. Kuciorsl U cosu.

Monsipabiii 00bEM razoB. Pac4éTsl M0 XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOAbl. Boma kak pactBoputelb. PacTBOpEL.
HacebllieHHble 1 HEHACBIIMIEHHBIE PACcTBOPBHI. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 10J1g BELIECTBA B pacTBOpPE. XMMHUYECKUE CBOMCTBa BOAbI. OCHOBaHUS.
Posib pacTBOpOB B MPUPOJIE M B KU3HMU 4eaoBeka. KpyroBopoT BOJbI B IpUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukaius neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccudukarms
OKCHUJIOB:  cosieoOpa3yromue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcugoB. Dusnmyeckue © XUMUYECKHE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Krnaccudukaiuss OCHOBaHUN: WIENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WUECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [TosyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinot. @usnyeckue u
XAMHUYECKUE CBOMCTBAa KuUCIOT. Psan aktuBHoctn MetaiuioB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Comu. Homenknarypa conei. @u3nueckue U XMMHYECKHE CBOWMCTBA COJICH.
[Tonmydyenue counen.

['eHeTnueckas CBSI3b MEXKY KJIACCAMU HEOPIraHUUYECKHUX COCIMHEHUM.
Xumuueckuu Ikcnepumenm:

KaueCTBEHHOE OTPEJICTICHUE COJIEP KaHMs KUCIOpOAa B BO3/yXe, MOTyUeHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aMMOJICUCTBHUS BEIMIECTB C KHUCJIOPOJOM M YCJIOBHUS BO3HUKHOBEHUS U



MpEeKpalieHusl TOpeHus (MmoXxapa), O3HaKOMJIeHHe ¢ oOpa3llaMu OKCHIOB U
OMHMCaHWE WX CBOMCTB, IOJy4YCHHE, COOWMpaHHE, paClO3HABAaHUE U H3YUYCHHE
CBOMCTB BOJIOpojia (TOpeHHe), B3auMojeiicTBre Bojopoaa ¢ okcuaom Mmeau (II)
(BO3MOKHO HCITOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJEHHE OOpa3IlOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIIEIOBaHHME OCOOCHHOCTEM PACTBOPEHHS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTBIO, TIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHOMN
MAacCOBOM JI0JIe PacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCMOJIb30BAHUE BUJICOMATEPUAIOB),
uccieoBaHe oOpa3lOB  HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumojeicTBua okcuaa menu (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KUCJIOT C METAJUIaMH, PEAKIUd HEUTpaIu3alyu, IOJyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METallla JAPYTMM M3 PacTBOpa COJU, PEIICHUE
HKCHEPUMEHTANIBHBIX 33/lad MO0 TeMe «BakHeWllne KiIacchl HEOPraHUYECKUX
COEOUHECHUI.

Ilepuonnuecknii 3axkoH u Ilepuoamueckasi cucTeMa XUMHYECKHX
iemeHToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHUMHYECKasi CBA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKH KIACCU(PUKAIMU XUMHUYECKUX dieMeHToB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). IJIEMEHTHI, KOTOPbIE 00pa3yoT aMpOTEPHBIE OKCHIBI
Y TUIPOKCUIBI.

[Tepnonnueckuit 3akoH. [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB /I,
N. Menneneena. KopoTkonepunoanas 17} JUTMHHONIEPUOIHAS bopmbl
[Tepuonnueckoit cucrembl xumuueckux 3memeHToB 1. Y. Menneneesa. 1lepuoast
u rpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX saep. M3oromnbl. Onektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuomnueckont cucremsl [l. WM. MengeneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA T10 €ro noJjiokeHuro B [lepuogunueckoi cucreme 1. . Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHUA paJuyCa aTOMOB XHMHWYCCKHX 3JICMCHTOB,
METaJIMYECKUX U HEMETAJUIMUECKUX CBOMCTB 10 rpyuniam M rnepuoaam.

3nauenue [lepuoamyeckoro 3akona u [leppoanvyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB ISl pa3BUTHA Hayku W Tpaktuku. [[. WM. MenneneeB — yd€HbIM U
rpaK1aHVH.



Xumuueckass cBa3b. KoBajeHTHas (mojisipHass ¥ HENOJSIpHas) CBS3b.
DNEeKTPOOTPUIIATENHLHOCTh XUMUYECKUX IJIEMEHTOB. IOHHAs CBA3b.

CrerneHp OKHWCJICHUS. OKHUCIIUTEIHHO-BOCCTAHOBUTEILHBIC peakIuu.
[Iporecchl OKUCIeHUsI U BOCCTaHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEIIH.

Xumuueckuiui IKcnepumenm:

u3ydeHue oOpaslioB BEIIECTB METANIOB W HEMETaUIOB, B3aUMOJCHCTBHUE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M IIEJIIOYEH, MPOBEIACHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKLUU
(ropenue, peakliMy pa3IoKeHUs], COSTUHEHU).

Mesrcnpeomemmnbnie ceasu

Peanmnsanns MeXNpenMETHBIX CBSI3€M NpPH HM3YYEHUM XUMHHA B 8 Kilacce
OCYILECTBISIETCS. 4YE€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX
MOHATHUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMM JUIS OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC MOHATHS: HAy4YHBIM (PakT, TUIOTE3a, TEOpHs,
3aKOH, aHaliu3, CHHTE3, KiIacCupUKalus, TEePUOJNYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJIEIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHHUE.

dusuka: Marepusi, aToM, 3JJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJA, JJEKTPUUYECKUN 3apsl, BEIIECTBO, TEJO,
00bEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, PU3MYECKUE BEIUYUHBI, €AUHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOJIbI, OJE3HBIE
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



9 KJIACC
BeiecTBo M XMMHUYecKasi peaKIus

[lepnonmueckuit 3akoH. [leproanueckas cucteMa XUMUYECKUX JJIEMEHTOB /l.
N. MenpaeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX TMEPUOAOB, Kalldsd, KaJIbLHMs M HX
COCIMHEHHH B COOTBETCTBMM C IIOJIOKEHHEM »3JIEMEHTOB B Ilepuoguueckoit
CUCTEME U CTPOECHUEM UX ATOMOB.

Crpoenue BemiecTBa: BUAbl XMMUYECKOM CBS3U. THIIBI KPUCTAJNTMYECKHX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

KHaCCI/I(i)HKaI_[I/IH N HOMCHKJIATYpPpa HCOPIraHHYCCKHX BCIIICCTB. XUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAINMUXCA K PA3JIMYHBIM KJIaCCaM HCOPIaHHNYCCKHUX
COG,Z[HHGHHﬁ, T'CHCTHYCCKAsA CBA3b HCOPIraHMYCCKHUX BCIICCTB.

Knaccudukanysa XuMHYECKUX peakivil 0 pa3IMYHbIM MMPU3HAKAM (IO YUCITY
¥ COCTaBy YYacCTBYIOIIMX B pEaKIHMHM BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
WU3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue o ckopoctu xumuueckou peakiuu. [lonsarrne 06 oOpaTUMBIX U
HEOOPATUMBIX XMMHUUYECKUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsatne o karanuze. [loHsITHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pEaKIUMU M TOJOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIIUM,  DJICKTPOHHBIM  OaiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHON ~ pEaKITUHU. CocraBiicHME  ypaBHEHHUH
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi C  HCIOJb30BAaHHEM  METOJIa
AIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOJIUTUUECKON JUCCOLMALIUM. DJICKTPOIUTHI U HEIJICKTPOIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAlUM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aucconuanuu. CUabHbIE U CIa0ble SJIEKTPOIUTHI.

Peakiuun noHHOTO OOMEHA. Y CJIOBUS MPOTEKAHUS PEeaKIMii HOHHOTO OOMEHa,
MOJHbIE M COKpAllléHHbIE HOHHBIE YypaBHEHUs peakinuil. CBoOWCTBAa KHCIOT,
OCHOBAaHMM U COJ€M B CBETE TMPEACTaBICHUN 00 DIEKTPOIUTHIECCKOM
nuccormanyu. KauectBeHHbIE peakiiui Ha MOHBIL. [[oHSTHE O THAPOIN3E COJIEH.

XumuuecKkuil IKcnepumenm:



O3HAKOMJICHUE C MOJCISIMH KPHCTALIMYECKUX PEHIETOK HEOPTraHWYCCKUX
BCIIIECTB — MCTAIOB W HEMETaIoB (Tpadura M anamasa), CIOKHBIX BEIICCTB
(X7Iopuna HaTpus), MCCICOBAHNE 3aBHCHMOCTH CKOPOCTH XMMHYECCKON peaKIHH
OT BO3JICUCTBHS Pa3IMYHBIX (DAKTOPOB, HCCIICIOBAHHUE 3JICKTPOIPOBOJTHOCTH
pacTBOPOB BEIIECCTB, MpoIlecca JUCCONMAIIMM KHCIOT, MIeJIoYeld W coJieh
(BO3MOXXKHO  WCMOJB30BAaHME BHJCO MaTEPHAIOB), IIPOBCJCHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ NPH3HAKH  NPOTEKAHWS  PEakIWid  HOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa3oBaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEaKIUn
(ropeHme, peakiuu Pas3IoKCHHS, COCTUHEHHUS), PACITIO3HABAHUE HEOPTaHUICCKUX
BCIIECTB C TIOMOIIBI0O KAYECTBEHHBIX pEAaKIUii HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAILHBIX 3a]1a4.

HemeTaabl 1 UX COeAMHEHHUS

OO6mast xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTallaMH, WIeJo4aMH). XJIOPOBOAOPO/I.
ConsHas KuciIoTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHeHue. [lericTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M 4eJIOBEeKa. BakHelmme XJIOpuipl U UX
HAXO0XKJEHUE B IPUPOJE.

OO6mast xapakrepuctuka 3eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTeNeHH okucieHuss. CTpoeHue W (pU3MYecKue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMHUYECKHEe cBOMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
OpeICTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peakllvu,
Jexale B OCHOBE MPOMBIIUIEHHOTO CHOco0a MOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucinoThl. Conu CEepHON KUCIOTHI, KAYECTBEHHAs! PEAKIIMS Ha
cynbdar-uon. Haxoxmenue cepbl U €€ COCNMHEHHWA B MpUpOJie. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEW Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OOmast xapaktepuctuka 3yeMeHTOB VA-rpymnmnbl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHBIC CTETICHH OKUCIICHUA. A30T, paclpoCTpaHEHHE B TPUPO/IE,
duznyeckre U XuMU4Ieckue cBoicTBa. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
duznyecKkue u XMMHUYECKUE CBOMCTBA, NoyyeHue U npuMeHenue. Con aMMOHMS,
uX pU3nYecKue U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasi KHUCIOTa, €€ MoJdydyeHHe, (PU3NYECKUe U XUMUYECKUE
CBOMiCcTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenu(puvecKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHSA B KAauyeCTBE MHUHEPAIbHBIX



ynoOpeHuil. XuMU4eCcKoe 3arps3HEeHUE OKPYKAIOIICH Cpelbl COSTMHCHUSIMU a30Ta
(KUCIIOTHBIE JTOXKIIM, 3arpsi3HEHHWE BO3AyXa, MOYBBI W BomoéMoB). Docdop,
aoTpornHbie Monupukamuu docdopa, GU3MUECKUE W XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dbocdhopnas kuciora, GU3nIecKue 1 XUMHUYECKUE CBOMCTBA,
nonydenue. Mcnonp3oBanue GpochaToB B KauecTBE MUHEPATBHBIX YI0OPCHHIA.

OOmast xapakrepuctuka 3yeMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHHUSA.  YTIEpOJ,  aJIOTPOITHBIC
Moau(duUKaKMKu, pPacIpoCTpaHEHHEe B TNPUPOJE, (PU3UUECKHE W XUMHUYECKHE
cBorcTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
dbu3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBSA3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza ri100aJbHOTO NOTEIUVIEHUS] KiIUMaTa, [apHUKOBBIN
3¢ ¢eKkT. YronbHas KUCIOTa U €€ COJH, UX (PU3NYECKUE U XUMUYECKHE CBONCTBA,
nojsyyeHue W npumeHeHue. KadecTBeHHass peakuuss Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CEIBCKOM
XO3SUCTBE.

[lepBoHauanbHbIC TOHATHS 00 OPTraHUYECKUX BEHIECTBAX KAK O COCAMHEHUIX
yriepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, STaHOJ, TJIUIIEPUH, YKCYCHAsl KUCIIOTa).
[IpupoaHble HMCTOYHHUKH YIJIEBOJAOPOAOB (Yroyib, NPUPOIHBIA Ta3, HEDTH),
MPOAYKTHI UX TMepepaboTku (OCH3WH), UX POJb B OBITY W IPOMBIIIJICHHOCTH.
[ToHsaTHEe 0 OMONOTMYECKH BaKHBIX BEIIECTBAX: KUpaX, OCIKax, yriIeBoaaxX — U UX
PO B JKU3HM 4YEJIIOBEKAa. MarepualibHOE€ €AUHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTMHECHUM.

KpeMuuii, ero ¢usnueckue u XUMHUYECKHE CBOICTBA, NOJYy4YEHUE U
npuMenenue. CoenuHeHus: KpeMHusi B mpupoje. OOmue mnpeactaBiieHus 00
okcune kpemaust (IV) u kpemaueBoi kuciore. CUIUKAThI, UX UCIOJH30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHeline CTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, ene300eToH. [Ipobiempl 6e30macHOTO HMCIOJIB30BAHMS
CTPOUTENIbHBIX MATEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuiu IKcnepumenm:

U3ydeHue o0pa3IoB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAYCCTBCHHBIX PEaKIMi Ha XJIOPUI-UOHBI M HAOIIIOJICHUE TTPU3HAKOB
UX TIPOTEKAHMS, ONBITHI, OTpaxkaromue (GU3NISCKHE U XUMHUUYCCKHE CBOMCTBA
rajoreHoB M WX COCAWHEHHH (BO3MOXKHO HCMOJIb30BaHHWE BHJICOMATEPUAIIOB),
O3HaKOMJICHHE ¢ oOpa3laMyd XJOpHAOB (TaJIOTCHUIOB), O3HAKOMJICHHE C
obpasmamMmu  ceppl U e€ coeAMHEHHSIMH  (BO3MOXXHO  HCIIOJIb30BAHHUE
BUJICOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUS caxapa MO JACUCTBHEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOThI, HW3y4YEHHWE XUMHUYECKUX CBOMCTB
pa30aBIEHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peakiuu Ha Cyabdar-



WOH W HaOJIOJeHNEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBoiicTBamH a3oTa, (ochopa W MX coenuHEHUH (BO3MOXKHO HCIIOJIb30BAHHE
BHUJICOMATEepHUaIIOB), oOpa3iaMu a30THBIX M (POCHOPHBIX YI0OpEeHUH, MOJydYeHHE,
coOupaHue, paclo3HaBaHWE W W3YYCHHE CBOWCTB aMMHUakKa, IPOBEICHHEC
KaueCTBEHHBIX PEAKIM Ha MOH aMMOHHS M (ocdaT-HOH U W3YYCHHE NMPU3HAKOB
WX MPOTEKAHUS, B3aMMOJICHCTBHE KOHIICHTPHUPOBAHHON a30THON KHUCIIOTHI C MEJIBIO
(BOBMOXKHO  WCIIOJIb30BaHHWE  BUJCOMATEPHANIOB),  H3YYCHHE  MOJENeH
KPUCTAJUIMUECKNX PEmETOK anmasa, Trpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHBOTa3a, MOIy4YeHHE, COOMpaHHe, paclio3HAaBaHUE W W3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEICHNE KauyeCTBEHHBIX peakluidi Ha KapOoOHAT W
CHJIMKAT-UOHBl M W3yYCHHE TMPU3HAKOB WX IMPOTCKAHUSA, O3HAKOMJICHHE C
MPOAYKIINCH CHUJIMKATHOW TPOMBINUIICHHOCTH, PEIICHWE JKCIEePUMEHTATBHBIX
3aj1a4 o TeMe «BaxkHeliue HeMeTalIbl U KX COSTUHEHUS.

MeTa/iibl 1 UX COECIMHEHUS

OO6m1as xapakTepUCTUKAa XUMUUYECKUX IJIEMEHTOB — METAJIOB HA OCHOBaHUU
MX TMOoJiokeHuss B Ileproanyeckol CUCTEME XHUMHUYECKUX dIEeMEHTOB /I.
N. MenaeneeBa u ctpoeHus aTomoB. CTpoeHrE METAIIOB. MeTaunyeckas CBSI3b
W METaUIM4EeCKass KpUCTAUIMYECKass pemi€Tka. IJIEKTPOXUMHUUYECKUU  psil
HaIpsHDKCHUN MeTalioB. u3nueckne U XUMHUECKHE CBOMCTBA MeTayioB. OO01ne
criocoObl ToydeHuss MeTauioB. I[loHATHE O KOpPpPO3WM METAJJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTYH, JIOPATIOMUHUM,
OpoH3a) ¥ BX NMPUMEHEHUE B OBITY M MPOMBIIIIIICHHOCTH.

[Ileounple MeTayuIbl: MOJIOKEHUE B llepruonnyueckon cucreMe XHUMHYECKHX
anemeHToB JI. M. MenneneeBa, CTpOEHHME MX aTOMOB, HAaXOXACHUE B IPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U kanus). OKcuabl u
TMAPOKCUIBl HaTpuss W Kanus. lIpumMeHeHue IIeJOYHBIX METAUIOB M HX
COCIMHEHUMN.

[IlenoyHO3EMENBHBIE METAJUIBI MAarHui W KaJlbLIMK:  TIOJIOKCHUE B
[Tepuognueckon cucreme xumuuyeckux siemeHToB [l. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxOXJIeHUE B npupoae. PU3n4ecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueliuie coequHEHHs Kalblus (OKCHI, THIPOKCHI, COJIH).
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AmomMuHUN: TTookenne B [leproanueckoil cucteMe XMMUYECKUX JIEMEHTOB
J. W. MenpneneeBa, cTpoeHME aToMa, HaxOXXAeHUWE B mnpupone. Pusnueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AJIOMUHUSL.



XKeneszo: monoxxkenue B [leproanyeckoit cucteMe XUMUIECKHX d71eMeHTOB [l
. MeHneneeBa, CTpOCHHE aroma, HaxOoXJIeHHe B mpupoge. Dusuveckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcu b, TMApOKCcHabl U cou xenesa (1) u sxenesa
(IIT), mx cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3laMud METaUIOB M CIUIAaBOB, HUX (U3HUUECKUMU
CBOMCTBAMH, H3yUYCHHE  PpE3YJbTATOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHIA
KaJbIU W HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOLlEcCa TOPEHUS JKEeJe3a B KUCIOPOJIE
(BO3MOXXHO ~ HCIIOJB30BAHUE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHMS
KAUYEeCTBECHHBIX PEAKIMM HAa WOHBI: MarHus, KajbliMs, aJIIOMUHUS, [IMHKA, Keje3a
(IT) u xenesza (I11), meau (II), HabnroAeHUE U OMKMCaHUE MTPOLIECCOB OKPAITMBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxkunelue
METAJUJIBI U KX COSTUHCHHUSI.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa m marepuanbl B TMOBCEIHEBHOW JKM3HM YEJIOBEKa. be3onacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momoib npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYXKarolllel cpeabl (MpeaenbHas AOMyCTHMast
KOHIIEHTpalus Beuiects, nainee — [1/1K). Ponb xuMun B pemieHnn 3KOJIOTMYECKUX
po0Iem.

Xumuueckuii IKcnepumernm:

U3ydeHue 00pasIioB MaTEepHaIOB (CTEKJIO, CIJIaBbl METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mescnpeomemnmnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpH H3y4eHUHM XUMUU B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TAK U MOHATUM, SIBJISIIOIIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC TOHATHS: HAy4HBIM (PaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukaius, TMepUOIUIHOCTb, HAOIIOCHUE,



OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIEib, SBICHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusnka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUII,
W30TOMBI, PAAMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsil, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, paCTBOPUMOCTH, KpUCTAIIMYECKast
peméTKa, CIUIaBbl, (PU3UUYECKHE BEIWYUHBI, €AMHHUIIBI W3MEPEHHs, KOCMHUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorusi: (1)OTOCI/IHT63, ABbIXaHHC, 6ﬂoc¢)epa, 9KOCUCTCMA, MHUHCPAJIBHBIC
y,[[06peHI/I$I, MHUKPOI3JICMCHTBI, MAKPOJ3JICMCHTEI, ITMTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE OPOJIbI, OJIE3HbIE
MCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaTbl OCBOCHHSI MPOrpaMMbl OCHOBHOIO  OOILETro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCITUTATEIbHON AESATENBHOCTA B COOTBETCTBUU C TPATULIUOHHBIMUA POCCUHCKUMU
COLIMOKYJIbTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPHUHSATHIMH B
o0IlIecTBE MNpaBWIaMd M HOPMaMu IIOBEJEHHMS U CHOCOOCTBYIOT IIpOLEccaM
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALAN O0y4YarOIUXCsl.

JIMYHOCTHBIC PC3YJIbTAThI OTpaXXaroT I'OTOBHOCTD 06yt1a101111/1xc;1
PYKOBOIACTBOBATLCA CUCTEMOM ITO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaHI/Iﬁ )51
pacmiupCHUC OIIbITA ACATCIIBHOCTU HA eé OCHOBE€, B TOM 4YHCJIC B HaCTH.

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOIIECHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAay4YHOMY HAcCJICIHI0, MOHMMAHMS 3HAYCHUS XUMUYECKONM HAyKH B JKHW3HHU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
NEPENOBbIX JOCTHXKEHHUSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaKAaHCKOr0 BOCITUTAHMS:

MPEACTABJICHUSI O COLMAJIbHBIX HOPMAax W MNPaBWIAX MEXJIMYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNIbCKOM,  TBOPYECKOM W APYrMX  BHAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4YEOHOM JESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJECHHE W TOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUS

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aHUMOCBS3SX 4YEJIOBEKA C
MIPUPOJHOM CPEZIO, O POJIM XUMHUHU B IIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



M03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA IMOJYYEHHUE HOBBIX 3HAHWUU 1O
XUMHUH, HEOOXOIUMBIC NJiI1 OOBSCHEHHS HAOII0JaeMbIX IPOIICCCOB U SIBJICHUH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHON M YUTATEIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4YeOHBIMM TEKCTaMH, CIIPAaBOYHOMU
JUTEpPaTypor, JOCTYIIHBIMH TEXHHYECKMMHU CpPEACTBAaMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

WHTEpPEC K OOYYCHHIO W TIO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3OBaHWIO, TPOCKTHOM H  HCCIIEIOBATEIHCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOyUEHHS B
JaJIbHEHIIIEM;

4) popMupPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEICTBUUA U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTA COOJNIOJIEHUsT TIpaBWJI OE30MacHOCTH TMPU OOpaIlleHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpEC K MPAKTUYECKOMY U3YUYEHUI0 TIpodeccuil u Tpyia pa3indyHOTO Poja,
YBOXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW TI0 XUMHUH, OCO3HAHHBIA BHIOOD
WHUBUTyaJIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30oBaHUsl C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHON IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

DKOJIOTUYECKU IIeJIecO00pa3HOe OTHOIICHHE K TPHUPOJAE KaK HCTOYHHKY
KHU3HU Ha 3emiie, OCHOBE €€ CYyIIeCTBOBAaHUS, MOHUMAaHKNE [IEHHOCTH 3JJ0POBOTO H
Oe3omacHOro o6Opasza JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3NUECKOMY W TCHXHYECKOMY 3JIOPOBBIO, OCO3HAHWE IIEHHOCTH COOIOJICHHS
npaBujI 0€30MMaCHOTO MOBEICHUS IPU pabOTE ¢ BEIIECTBAMH, a TAK)KE B CUTYAIIHSX,
YIPOXKAIOIIUX 30OPOBBIO U YKU3HH JIFOJICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJTYyYaeMble TPH H3YYCHUH XUMHH, JJIS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHHUS
YPOBHSI  DKOJIOTUYECKOW  KYJBTYpPbl, OCO3HAHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,



9KOJIOTHUYCCKOI'0 MBINUICHWA, YMCHUSA PYKOBOJACTBOBATLCA MM B HOBHaBaTeHBHOﬁ,
KOMMYHHK&THBHOﬁ )41 COHH&J’ILHOﬁ ITPAKTHUKC.

METAINIPEJMETHBIE PE3YJIBTATBI

B coctaBe MeTanmpeaMETHBIX pE3yJIbTAaTOB BBIIAEISAIOT 3HAYUMBIE IS
(GopMUpOBaHHS MHPOBO33PEHUs OOILIEHAYyYHbIE MOHATUS (3aKOH, Teopus,
IPUHLIUII, TUTIOTE3a, PaKT, cucTeMa, MpPoIlecC, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W TO3BOJISAIOT Ha
OCHOBE 3HaHUUM M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHON
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (ITI03HABATEIIbHBIE,
KOMMYHUKATHUBHBIE, PEryJIATHBHBIE), KOTOpbIE O0OECIEeUnBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBIICHUIO y4eOHOU
NEATEIBbHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA
Bba3oBble Jornueckue aeiicTBUs:

YMEHHUSI HCHOJIb30BaTh IPUEMBI JIOTUYECKOTO MBILUICHUS IIPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTePHbIE
MPU3HAKH, YCTAaHABIIMBaTh B3aUMOCBS3b C JAPYTMMHU HOHSTHUSMH), HCIOJIb30BaTh
TOHATHUS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB M SBJICHUM, BEIOUpPATh OCHOBAHUS U
KpUTEpUH VISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Yy4YCHWS,
CTPOUTH JIOTUUECKUE paCCyX IeHUs (MHIAYKTUBHBIC, ACAYKTUBHbBIC, 10 aHAJIOTUN),
JIeJIaTh BBIBOJIBI Y 3aKJIFOUEHHUS;

YMEHUE TNPHUMEHATh B MPOLECCE TO3HAHUSA NOHATUS (IPEAMETHBIE U
METaIpEeAMETHBIE), CHMBOJINYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHbIE NMPEACTABICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas (opMmyja M ypaBHEHUE
XUMUYECKON pEeaKIUu — MPU PEHICHUH Y4eOHO-TI03HABATENbHBIX 33714, C YYETOM
OTUX MOJEJBHBIX IPEACTABICHUN BBIABIATh M XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MIPOTUBOPEYHS B U3y4aEMbIX ITPOLIECCAX U SBIICHUSIX.

Ba3zoBnle uccienoBarejbcKue 1eCTBUSA.



YMCEHHC HCIIOJIB30BATh ITOCTABJIICHHBIC BOIIPOCHI B Ka4YC€CTBC HHCTPYMCHTA
IIO3HaHHA, a TaKXKC B KadCCTBC OCHOBBLI JJIA (1)0pMI/IpOBaHI/I$I THUIIOTC3bI IIO
IMIPOBCPKEC IIPABUJIBHOCTH BBICKA3bIBACMBIX CY)KI[CHI/II\/'I;

npuoOpeTeHne OmbITa MO TUIAHUPOBAHHMIO, OPTraHU3allMd M IPOBEICHUIO
YUYEHHUYECKUX OSKCIIEPUMEHTOB, YyMEHHME HalOloJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yibTar, (popMysinpoBaTs 0000IIEHUS U
BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIECTOBAHMS, COCTABIATh OTUET
O MPOJIETTaHHOM padore.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMPATh, AHAJIU3UPOBATH W HUHTEPHPETUPOBATH HH(GOPMALIHIO
pa3IUYHBIX BUIOB U (GOPM MPEICTABIEHUS, OJIYyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIONyJIApHAs JHUTEpaTypa XUMHUYECKOIO COJEpXkaHUSA, CIPABOYHBIE
nocobusi, pecypcsl MHTepHETa), KpPUTUYECKH OIIEHUBATh MPOTUBOPEUYHMBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHME MPUMEHATh PA3IUYHBbIE METOJbI M 3alpOChl MPU MOHUCKE U OTOOpE
UHGOpMAllMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JMJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEIEHHOrO TUIA, TIPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJIbTYpOIl aKTUBHOTO MCIOJIb30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENBHO BBIOMPATh ONTUMANBbHYIO (hOpMY IIpeAcTaBIeHHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 3a7a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu popmamu rpaduKi U KX KOMOMHALUSAMY;

YMEHHME HCIIOJIb30BaTh W aHAJIM3UpPOBaTh B Ipolecce Yy4yeOHOH U
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

yMEHHUsI 3a/JlaBaTh BOMPOCHl (B XxoAe Auaiora W (WIM) JIUCKYCCUHU) MO
CylIecTBy  oOcyXnaemoil  Tembl, (GOpPMYJIUpPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJILHO BBIMOJHEHHS TPEAJIOAKEHHOMN 3a/1a4H;

YyMEHUsI ~ TPEACTABISATh  MOJIyYEHHBIE  Pe3yjibTaThl  IO3HABATEIbLHOU
JIEATCIBHOCTM B YCTHBIX M TMHCBMEHHBIX TEKCTax; JejaTh MPE3CHTAIUIO
pEe3yAbTaTOB BBHIMOJHEHUS] XMMHYECKOTO JKCIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO MTPOEKTA);



yMEHHsI Y4eOHOTO COTpPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIILHOM M HWCCIICJIOBATENLCKON  JEATENBHOCTH  TNPH  PEIICHUHU
BO3HUKAIOIINUX TPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3uIuii (00CyXIeHus1, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBHUW, OIpENEJICHHE KPUTEPHUEB IO OIIGHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeI‘yJIHTI/IBHLIe YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂZ

YMEHUE CaMOCTOSITEIbHO OIpPEACNATh 1€ JESITeIbHOCTH, IUIaHUPOBATD,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JesTEeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
[O3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTaBISATh MIUM KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVCTBUM TIPA BBINOJHEHUM 33JaHAA C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHWBAaTh COOTBETCTBHE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCTIONIb30BaTh M AHATTM3UPOBATh KOHTEKCTHI, IPe/IjlaraéMble B YCIOBUHU 3aJaHH.

IMPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe mnpeaMETHBIX pe3ylbTATOB II0 OCBOEHUIO 00A3aTEIBHOTO
COJIep>KaHMs, YCTAHOBJIEHHOIO JaHHOM (enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYYaIOIIMMHCS HAy4YHbIE 3HAHUSA, YMEHUS U CIOCOObI
NEUCTBUM, BHIBl JACATEIBHOCTH MO TMOJYYEHUIO HOBOIO 3HAHUSA, €ro
WMHTEpHpEeTalny, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX H
HOBBIX CUTYyaIUsX.

K xonity o0y4yenus B 8 kijiacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHWYECKUX TIOHSATHUW: aTOM, MOJIEKYJa,
XAMUYECKUU  DBJIEMEHT, TMPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOIHAasT W HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCUTEIbHAsI aTOMHas U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas
JIOJISI XUMUYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCHUJ, KUCIIOTA,
OCHOBAaHHUE, COJb, JJEKTPOOTPULIATEIBHOCTh, CTEICHb OKUCIICHUS, XWMHUYECKas
peakius, KiacCu(pUKaIus peakiuii: peakiiui COSANHECHHUS, PEaKIIUU Pa3I0KEHUS,
peakiuu 3aMelIeHus, peakiuu OOMEHa, JK30- M JHJAOTEPMHUYECKUE PEaKIINH,
TEIUI0BOM A(PGEeKT peakmuu, Sapo aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IOJSIpHAsS U  HEMOJsIpHAs
KOBAJICHTHAsI CBsI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PAaCTBOP, MACCOBAasl 0JIA
BelecTBa (IIPOLICHTHAsI KOHIICHTpAIUs) B pacTBOpPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHATUNA U IPUMEHSTH 3TU
MOHSITUS MPU ONMMMCAHUM BEILIECTB U UX MPEBPAILICHUN;



WCITOJIb30BAaTh XUMHUYECKYI0O CHMBOJIUKY MJISI COCTaBJieHUS (POPMyJI BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

OTIPEIENIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTETICHb
OKHUCJICHHS] DJIEMEHTOB B OMHApHBIX COEIUHEHUSIX, MPUHAJICKHOCTh BELIECTB K
ONpeNeIEHHOMY KJIACCy COEAMHEHMM 1o QopMynaMm, BUJ XUMHYECKOU CBS3H
(KOoBaJICHTHAs! M HIOHHAsI) B HEOPTaHUYECKUX COCAMHECHUSIX;

pPaCKpBIBATH cMmbicn  Ilepuogmueckoro 3akoHa /. N. Menpneneena:
JEMOHCTPUPOBATh  INMOHHUMAHHWE  IEPUOJUYECKOM  3aBUCHUMOCTH  CBOMCTB
XAMHUYECKUX 3JIEMEHTOB OT MX IOJIOXKEHHS B llepuomnueckor cucreMe, 3aKOHOB
COXPAaHEHHsSI MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOIO
y4eHUs, 3aKOHa ABOTaIpO;

OMHUCHIBATh U XapakTepu3oBaTh TabmuuHyio (opmy Ilepuomnueckoil cucTeMbl
XUMHUUYECKUX BJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MOArpyImna (A-rpymnmna)» u
«mobounas moxarpymnmna (b-rpymnmna)», Manbie ¥ OOJBIINE MEPUOABI, COOTHOCHUTD
o0o3HaueHusi, KoTopble wumerorcas B Tabmune «llepuoanueckass cucrema
xuMmuueckux 3nemeHtoB Jl. M. MenzaeneeBa» ¢ 4MCIOBBIMU XapAKTEPUCTUKAMU
CTpPOEHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijipa, oOIIee YUCIo
AJIEKTPOHOB U pACTIPEICTICHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIaccu(pUIMpOBaTh ~ XMUMHYECKHE  DJIEMEHTHI, HEOPraHWYeCKHE  BEIECTBa,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TerI0BoMY 3P (DEKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, TOATBEPKJasi OINHWCAHUE MPUMEPAMU MOJEKYJISIPHBIX ypaBHEHUM
COOTBETCTBYIOIIMUX XUMUUYECKUX PEAKLINIA;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOTO COCTaBa,
BO3MOKHOCTH TPOTEKAHUSA XUMUYECKUX MPEBPAIIEHUN B PA3JIMYHBIX YCIOBUSX;
BBIUHUCIISIT OTHOCUTEJIBHYK) MOJIEKYJISIPHYIO W MOJISIPHYRO MACChl BELIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa Mo (OpMyJie COCIUHEHHUS, MACCOBYIO
JIOJII0 BELIECTBA B PAacTBOPE, MPOBOAUTH PACUEThI [0 YPABHEHUIO XUMHUUYECKOU

peaKIuu;
MPUMCHSITh OCHOBHBIC OIIEpAllUd MBICIIUTEIIBHOM JIEATEILHOCTH — aHalIu3 H
CHUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEeMAaTU3AINI0, KIIaCCH(UKAIIUIO, BBISBICHUC
MPUYUHHO-CICACTBEHHBIX CBSI3¢M — I M3YYCHHS CBOWCTB BEIIECTB U

XUMUYECKUX PEAKIINM, eCTECTBEHHO-HAyUHbIE METO/bl NTO3HAHUS — HAOJIOACHHUE,
U3MEpEeHUe, MOICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICIICHHBIN);

CJIeI0BaTh TMPaBWJIAM TOJIb30BAHUS XHMMHUYECKOW TMOCYJO0M U J1abopaTOpHBIM
000OpyZ0BaHUEM, A TaKXKe MpaBUiiaM OOpaIIeHHs C BEUIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSIMA 110 BBINOJIHEHUIO JITAOOPATOPHBIX XHMHUYECKUX OIBITOB IO
MOJIYYEHUI0 W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOAOpOAa M KHUCIOPOIA),
IPUTOTOBJICHUIO PACTBOPOB C OMNPEICIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOIO
BEIECTBA, IUIAHUPOBAaTH M MPOBOJUTH XUMHUYECKHE IKCIEPUMEHTHI 110
pPacno3HaBaHHUIO PACTBOPOB ILEJIOYEH W KHCIOT C IOMOIUBI HWHAMKATOPOB
(makmyc, peHondTanenH, METUIIOPAHXK U APYTHUE).



K xoHIity 00y4yeHust B 9 kijiacce rnpeMeTHbIe pe3ybTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSTHH: XMUMHUYECKHI SJIEMEHT,
aTOM, MOJIEKYJa, UOH, KaTUOH, aHHOH, MPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb OKHUCIEHUS, XUMHUYECKas
peaxius, XMuMU4ecKas CBsI3b, TEIUIOBOM 3(PPEKT peakinu, MoJb, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HE3JIEKTPOJUTHI, JJIEKTPOIUTHYECKAs IUCCOIUALMS,
peakluy HOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMbIE U
HEoOpaTUMBbIe peakuuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEbHBIE peakuuu,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHCICHHE M BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJCHTHAs, HOHHAs, METAJTHYECKas),
KpUCTAJUIMYECKasl pElIETKa, KOPPO3Us METAJUIOB, CIUIABbl, CKOPOCTh XMMUYECKOU
peakuuu, npeaensHo nonycrtumas konuentpanus [1/IK Bemectsa;
WJUTIOCTPUPOBATH B3AUMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUN U IPUMEHSThH 3TU
MOHATHSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIi COCTaBJeHUS (OPMyI] BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUM;

ONpPENENATh BAJIEHTHOCTh W CTENEHb OKUCIEHUS XHUMUYECKHX 3JEMEHTOB B
COEJIMHEHUAX Pa3IUYHOr0 COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy coeauHeHud 1o ¢dopMynaMm, BHUA XUMHUYECKOW CBsi3u (KOBaJICHTHas,
VMOHHAs, METAJUIMYecKasi) B HEOPraHWYECKHUX COCAMHEHUSX, 3apsA]l HOHA IO
XUMUYECKON (popmysie, XapakTep Cpeabl B BOAHBIX PAaCTBOPAX HEOPTaHUYECKHX
COEIMHEHUM, TUIT KPUCTAINIMYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;
packpbiBaTh  cMmbicn  Ilepuommueckoro  3akona J[. W. MenumeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAHHE: OMUCHIBATH M XapaKTepU30BaTh TAOIHUHYIO
dopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHATHUS
«riaBHas noArpynna (A-rpyrmma)» u «mnobounas noarpynmna (b-rpynna)y, mansie u
Oonblllie MEpPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEITCA B
NEePUOJIMYECKON TaONMIE, C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAl sApa, oOllee YHUCIO BJIEKTPOHOB U
pacripeielieHue UX Mo 3JEKTPOHHBIM CJI05IM), OOBACHATH 00IIME 3aKOHOMEPHOCTH
B U3MEHEHHUU CBOICTB JIEMEHTOB U MX COCIMHEHUM B MPEeNiax MaJlbIX NEPUOOB
Y TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHUS UX aTOMOB,

KJacCU(PUIMPOBATh  XMMHYECKHE  DJEMEHThI, HEOpraHWYEeCKue  BEUIECTBA,
XUMUYECKHE peaklny (10 YUCIIy U COCTaBY YYaCTBYIOUIUX B PEAKLMU BEIIECTB, 11O
TerioBoMy 3(G(deKTy, MO0 U3MEHEHHIO CTENeHEH OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME U CHEIUPUICCKUE XUMHUYECKHUE CBONCTBA
NpPOCTBIX M  CJOXHBIX  BENIECTB, TMOJTBEp)KJas OMNUCAHWE MpUMEpPaMu
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUK;
COCTaBIISAITh YPAaBHEHUS JJIEKTPOJUTHUYECKON TUCCOLMALMM KHCIOT, IIEI04Yer u
COJIEH, TIOJIHBIE ¥ COKPAIIEHHBIE YPABHEHMSI pEaKI[Mii MOHHOTO 0OMEHa, YpaBHEHUS



pEaKUHil, TMOATBEPXKAAIOIMIMX CYHIECTBOBAHUE TIE€HETUYECKOM CBS3U MEXKIY
BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

PACKpPBIBATh CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM
COCTaBJICHHUS JICKTPOHHOTO OajlaHCca 3TUX PEaKIIUi;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCMUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH ITPOTEKAHUA XUMUUYECKUX MPEBPAIIEHUN B PA3JIMYHBIX YCIOBUSX;
BBIUUCIISITh OTHOCUTEIBHYI0 MOJIEKYJSIPHYIO W MOJSIPHYIO MacChl BEUIECTB,
MAacCOBYIO JIOJI0 XHUMHYECKOTO 3JIeMEHTa 1o (OpMyJie COCTUHEHUS, MACCOBYIO
JIOJII0 BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHYECKOU
peaKunu;

coOJiIoiaTh TpaBUJIa TOJb30BAHUS XHUMHUYECKOW TMOCYI0H U Ja0OpaTOpHBIM
o0opyioBaHUEM, a TaK)Ke MpaBuUia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUM C
WHCTPYKIMSIMUA TIO BBINIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB IO
MOJTYYSHHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB (aMMHaKa U yIieKUCIIOro Tra3a);
MPOBOAUTh PEAKIMH, ITOATBEPKIAOIMIME KAYECTBEHHBIM COCTAaB Pa3IMYHbBIX
BEILIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPHA-, OpOMHUJI-, HOAUI-, KapOOHAT-,
dbocdar-, cwimkar-, cynbhar-, THIAPOKCUI-UOHBI, KaTHOHBl aMMOHHUS U HOHBI
W3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIICCTB;

MIPUMEHSATh OCHOBHBIE OIEPAllMM MBICIUTEIBHON JIEATEIBHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, OO0OOIIEHNE, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJIE€JICTBEHHBIX CBS3€U — JJISI U3yYEHHUsI CBOMCTB BENIECTB U XUMHYECKUX PEAKIINM,
€CTECTBEHHO-HAyYHbIC  METOJbI TO3HAHWS — HAONIOZIeHHWEe, HW3MEpEeHue,
MOJEIUPOBAHNe, YIKCIIEPUMEHT (pEealbHbIN 1 MBICJIEHHBI).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumenoBanue pa3ienoB ¥ TeM MPOTpaMMbl KonunuaectBo yacos DNEeKTPOHHBIE
n/n Bcero| Kontponsnele | Ilpakruueckue (mappossre)
paGoTHI paGoTHI oOpa3oBaTeyibHbIC
pecypcsl
Paznen 1. IlepBoHayajibHbIe XMMHUYECKHE MIOHSITHS
1.1 | Xumus — BaxkHasi 001aCTh €CTECTBO3HAHUSA U )
MPAKTUYECKOU eI TEIIbHOCTH YeI0BEKa
1.2 |BemecTBa 1 XUMUYECKUE PEAKITHH 15 1
Hroro mo pazaeny 20
Paznen 2. BaskHeiimue npeacTaBuTe/ i HeOPraHuyecKMx BeuecTn
2.1 |Boznyx. Kucnopon. [Torstiue 06 okcumax 6
2.2 |Bomopon. [lonsTre 0 KMUCIOTaX U COMAX 8
2.3 |Bona. PactBopsl. [lorsiTHE 06 OCHOBaHMSIX 5
2.4 |OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHEHUN 11
Hroro no pazgeny 30

Paspnea 3. Ilepuoaunyeckuii 3axoH u Ilepuoanueckas cucrema xumuyeckux 3jemeHToB /[. . Menneneesa. Ctpoenue
aToMOB. XuMHYecKasi cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKI UM

3.1 |Ilepuoamueckwuii 3akoH u [lepuoanueckas cucrema 7
xumnueckux 3nemeHToB . . Menaeneesa. CtpoeHue
aToma

3.2 | Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC 8 2
peakiumn

Hroro no pasgery 15

Pe3epBHOE Bpems 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




9 KVIACC

Ne HanmenoBanue pa3znesnoB 1 TeM IpOrpamMMsl KomnuecTBo yacos DNEeKTPOHHBIE
n/n Bcero| KountposbHbie [IpakTueckue (ungposeie)
PaBOTEI pPaBOTEI o0Opa3oBaTeNbHbIC
pecypcsl
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKIIuu
1.1 |([loBTopeHnue u yriayOieHue 3HAaHUM OCHOBHBIX pa3zesioB Kypca 8| 5 1
KJjacca
1.2 |OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEAKLIUI 4
1.3 |DnextporuTHyeckas TUCCONUANNS. XUMUYCCKHUE PEAKIIUH B 8 1 1
pacTBopax
Htoro no pazneny 17
Pasznen 2. HemeTaJsIbI M HX cOeTMHEHHS
2.1 |OO0u1as xapakTepuCcTUKa XUMHUECKUX dieMeHToB VIIA-rpynmel. | 4 1
l"asorensr
2.2 |OOmras xapaKTepUCTHKA XUMHUECKUX AIIEMEHTOB VIA-TpymnmbL. 6
Cepa u e€ coequHeHus
2.3 |OOmras xapaKTepUCTHKA XUMHUECKUX IIEMEHTOB V A-TpYIIIIHL. 7 1
Azot, hochop u X coeUHEHHS
2.4 |OO0mas xapakTepUCTUKA XUMHUECKUX AJIEMEHTOB [V A-Tpynmbl. 8 1 2
VYTraepon M KpeMHHH U UX COSTMHEHUS
Hroro 1o pasneny 25
Paszpnen 3. Metasuibl B UX COEIMHEHUS
3.1 [OO6mue cBoiicTBa METAIUIOB 4
3.2 |Baxueiinie MeTauisl 1 UX COEIUHEHNS 16 1 2
Htoro no paszneny 20

Pa3n

e 4. XuMusl M OKPY’KaoIas cpeaa




Ne HanmenoBanue pa3zneinoB 1 TeEM IPOrpamMMel KomnuecTtBo 4acos DNEeKTPOHHBIE
n/n Bcero| KoHTposbHbIE I[IpakTuueckue (unpossie)
pPaGOTHI PABOTEI o0Opa3oBaTeNbHbIC
pecypchl

4.1 |BemectBa u MaTepuabl B )KMU3HU YEIOBEKA 3

Htoro mo pazneny 3

PesepBHOe Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

8 KUIACC
Kopg IIpoBepsiemble npeAMeTHbIE Pe3yabTAThI 0CBOCHUS
NPOBEPsieMOr0 OCHOBHOM 00pa30BaTeJIbHOM MPOrPAMMbI OCHOBHOI'O 001I1Ero
pe3yJbTara oOpa3zoBaHus
1 ITo Teme: «IlepBoHavanbHBIE XUMUYECKUAE TTOHSITHS

pPacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX MOHSTHUI: aToM,
MOJIEKYJIa, XUMUYECKUHN AJIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BELIECTBO, CMECh (OAHOPOHASI U HEOJHOPOAHAS), BAJIEHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAasi U MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas J10JIs1 XUMUYECKOTO

1.1 AJIEeMEHTa B COCAMHEHUHM, MOJISIPHBIA OO0BEM, XUMHUYECKas
peakuus, KilaccupUKalus peakiuil: peakiuu COeIUHEHUS,
peakiuy Pa3lIoKEeHUsI, PEaKIMKU 3aMelIeHHs, peakIui OoOMeHa,
9K30- M DHHAOTEPMUYECKUE PpEaKIMH, TEIIOBOU 3(¢eKT
peaklMH, pacTBOp, MaccoBas [0Jid BelecTBa (MpPOLEHTHas
KOHIICHTpAIIUs1) B pAaCTBOPE
WJUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHYECKUX MTOHSATUM

1.2 U TPUMEHSTh JTH TOHSTUS TPU ONHCAHUU BEIIECTB U MX
IIPEBpALICHUN

13 UCIIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY JUISl COCTaBJICHUS
(dbopMyT BEIIECTB M YPABHEHUM XUMUYECKUX PEaKIUn
pacKpbIBaTh CMBIC 3aKOHOB COXPAaHEHHS MacChl BEUIECTB,

14 MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHA
ABorazipo

15 OTpENENsTh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OMHApHBIX
COEJIMHEHHUSX

16 KJIaCCU(PHUIIMPOBATH XUMUYECKUE PEAKITUU (TI0 YHCITYy U COCTaBYy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, O TEMIOBOMY 3P hEKTy)

17 BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO
MacChl BEIIECTB

18 BBIYHCIIATH MAaCCOBYIO JOJIO XUMHUYECKOTO JJIEMEHTa IO
dbopmysie CoeTMHEHNS,

1.9 BBIYHCJIATh MACCOBYIO JIOJIKO BEIIECTBA B PACTBOPE
MPUMEHITh  €CTECTBEHHOHAyYHbIE  METOJbl  TO3HAHUS —

1.10 HaOJIOJICHHE, W3MEpPEHHE, MOJICTMPOBAHUE, AKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN )




Kon
NPoBepPsIEMOro
pe3yJjbTara

IIpoBepsieMble IpeAMeTHbIE Pe3yabTAThl 0CBOEHMUSI
OCHOBHOI 00pa30BaTeJIbHON MPOrPpaMMbl OCHOBHOTI'0 00111er0
oOpa3zoBaHus

[Io Teme: «Baxnenmme mnpencTaBUTEN HEOPraHUYECKUX
BEILIECTBY

2.1

PAaCKpPbBIBATh CMBICII OCHOBHBIX XHWMHYCCKUX TTOHSITUI: OKCHn,
KHCJIOTa, OCHOBAaHUC, COJIb

2.2

ONpENENATh MPUHAMICHKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIACCY COeIMHEHUH 10 popMyiam

2.3

KJ'IaCCI/I(bI/IHI/IpOBaTB HCOPraHN4YCCKNUC BCUICCTBA

2.4

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
BEIIECTB  Pa3IMYHBIX KJIACCOB, TMOJATBEpXk Aasi  OMHCAHHE
OpUMEPAMH  MOJIEKYJISIPHBIX YPAaBHEHH COOTBETCTBYIOLIUX
XUMUYECKUX pEaKIUil

2.5

IIPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBHCHUMOCTH OT HX
Ka4CCTBCHHOI'O cocCTana, BO3MOXXHOCTH IIPOTCKAHNA
XUMHNYCCKHUX HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIEN0BATh MPABWIIAM TMOJIb30BAHUS XHWMHUYECKOM TMOCYJIOW U
71a00paTOPHBIM 000PYIOBaHUEM, a TAKXKE MPaBUIaM 0OpallleHUsI
C BEIIECTBAMHU B COOTBETCTBHHM C WHCTPYKIIUSMH IO BBITTOTHE-
HUIO JA00pPaTOPHBIX XUMHUYECKHUX OIBITOB IO TIOJYYCHHUIO H
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHOW MAaCCOBOM J0OJIEU
pPacTBOpPEHHOTO  BEIIECTBa, IUJIAHUPOBaTh H  MPOBOAUTH
XUMHUYECKUE HKCTIEPUMEHTHI
[0 PacCrnO3HABAHUIO PACTBOPOB WIENIOUYEH U KUCIOT C MOMOIUIBIO
WHJUKATOPOB (JTakMyc, heHondTaienH, MeTUIOPAHK U IPYTHe)

2.7

ITPOBOJANTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEAKIIUU

ITIo Teme: «llepnonmueckuit 3axkoH u Ilepmoamdeckass cucrema
xumudeckux 3nemeHtoB /l. 1. MenaeneeBa. CTpoeHHE aTOMOB.
Xumuyeckas CBSI3b. OKHUCAUTENBHO-BOCCTAHOBUTEIBHBIE
pEeaKIn

3.1

PaCKpbIBATh CMBICII OCHOBHBIX XHMHUYECKHUX IIOHSITHU: SIPO
aToMa, JJIEKTPOHHBIN CJIOW aToma, aTOMHas OpOWTalb, Paguyc
aToMa, XHMUYECKas CBsI3b, MNOJSIPHAsE M HENOJIIpHas
KOBAJICHTHAsI CBA3b, DJICKTPOOTPUIATEILHOCTh, UOHHAS CBSI3b,
VOH, KATUOH, aHUOH, CTENIEHb OKUCJICHUS

3.2

KHaCCI/I(bI/ILII/IPOBaTB XUMHUYCCKHUE IJICMCHTHI

3.3

ONMHMCHIBATH W  XapakTepu3oBaTh  TaOMU4YHYIO  (Hopmy
[leproanueckoit CUCTEMbl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh
NOHSTHUS «rJIlaBHas mnoarpynna (Arpymma)y u  «noOoyHas




Kon
NPoBepPsIEMOro
pe3yJjbTara

IIpoBepsieMble IpeAMeTHbIE Pe3yabTAThl 0CBOEHMUSI
OCHOBHOI 00pa30BaTeJIbHON MPOrPpaMMbl OCHOBHOTI'0 00111er0
oOpa3zoBaHus

noarpynmna (brpynna)y, «Masnsie» u «00IbIINE» TEPHOIBI

3.4

packpeiBath cMbIci llepuoanueckoro 3akona JI.1. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TMEPUOJMYECKON 3aBUCHUMOCTH
CBOMCTB XMMUYECKHUX AJIEMEHTOB OT UX ToJioxkeHus B [lepuoau-
YECKOW CUCTEME

3.5

COOTHOCHUTh OOO3HAYCHHUs, KOTOpPhIE HWMEIOTCA B TaOIUIlE
«Ilepuoanueckas cucrema XUMHUYECKHUX HJIIEMEHTOB
J.1. MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sjapa, oOlee
YHCIIO AIIEKTPOHOB
U pacmpeeeHIe X M0 JIEKTPOHHBIM CIIOSIM)

3.6

ONpENENATh CTENEeHb OKHUCICHUSI DJIEMEHTOB B OWHApHBIX
COECIUHEHUAX

3.7

OIIpCACIIATE BHUO XUMHYECKOM CBS3H (KOBaJ'IeHTHa}I )51 I/IOHHEUI)
B HCOPTAaHNYCCKHUX COCOAMHCHUAX




9 KIIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

1

IIpoBepsieMble MpeaMeTHbIE Pe3yJIbTAThI 0CBOCHMS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOT'O
001ero odopasoBaHus

I1o Teme: «BeniecTBoO U XUMUYECKAsl PEAKLIHS

1.1

PAaCKPbIBATh CMBICJI OCHOBHBIX XUMHWYCCKHUX TTOHSITHIA: pacTBop,
SJICKTPOJINTHI, HCOJICKTPOJIUTHI, QJICKTPOJIUTHUICCKAs
aucconuanust, pPeaKnuu HMOHHOIO O6MCHa, KaTajiu3artop,
XUMHNYCCKOC PABHOBCCHUC, O6paTI/IMI>I€ u H€O6paTI/IMBI€ pCaKk-
OH1H, OKHUCJIUTCIBHOBOCCTAHOBUTCIIBHEBIC pCaKnuun,
OKHUCJIUTCIIb, BOCCTAHOBUTCIIb, OKHMCJIICHHC MW BOCCTAaHOBJICHHC,
AJJIOTPOIINA, aM(bOTepHOCTL, XUMHUYCCKas1 CBA3b (KOBaJ'IeHTHaSI,
HOHHAa, MGTEUIJ'II/ILIGCKEUI), KpUCTATIIINYCCKAaA pGHIéTKa, CIIJIaBBbI,
CKOpPOCTb XUMHYECKOMN PCaAKINH

1.2

WUIKOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX  XMMHYECKUX
MOHATHW Y MPUMEHATH ITU MOHITHUSA NPHU ONMCAHUH BEIIECTB U
VX IIPEBpPAlICHUN

1.3

COCTaBJISITh YPABHECHUS DJICKTPOJUTUUECKOU JIUCCOIUALUN
KUCJIOT, IIEJI0Ye H  COJIEHM, TOJIHBIE U COKpAIIEHHBIE
YpaBHEHHS PEaKIMii HOHHOTO 0OMeHa

1.4

PacKphIBaTh CYIIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaklMii MOCPENCTBOM COCTaBJICHHSI 3JEKTPOHHOIO OaliaHca
ATUX PEaKIU

1.5

ITPOBOJANTH PACUETHI 110 YPABHEHUIO XUMUYECKOW PEAKIIUU

Ilo remam: «HemeTamisl 1 nx coequHeHus» U «MeTallibl U UX
COEIMHEHUI

2.1

XapakTepu3oBaTh (OMUCHIBATh) OOIME U chenupuuecKue
XUMHUYCCKHE CBOMCTBA TMPOCTBHIX U CJIOXKHBIX  BEIECTB,
MOATBEP)KIAss OMHCAHUE MPUMEpPaMU  MOJICKYJISIPHBIX U
MOHHBIX YPABHCHHH COOTBETCTBYIONTUX XUMHUUYECKHUX PEAKITUN

2.2

COCTaBJISITh YpaBHEHUSA peaxkuui, MOJITBEPKAAIOIINX
CYIIECTBOBAHUE T'E€HETUYECKON CBSI3M MEXKIY BEIIECTBAMU
PAa3JUYHBIX KJIACCOB

2.3

MMPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX
CTpPOEHHUS, BO3MOXHOCTH MPOTEKAHUS XUMHYECKUX
MIPEBPALIEHUN B PA3JIMYHBIX YCIIOBUSIX

2.4

CJIEIOBaTh MpPAaBWJIaM IIOJIb30BAHUSA XUMHYECKOWU IOCYIOW WU
J1a00paTOPHBIM o0opyioBaHUEM, a TaKxe MpaBuIaM
oOpallleHHsI ¢ BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSIMHU




Kon
NPoBepPsIEMOro
pe3yJjbTara

IIpoBepsieMble peIMeTHbIE Pe3yJIbTATHI 0CBOCHMS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOT'O
001ero oopasoBaHus

1O BBINIOJHEHUIO J1A00PATOPHBIX XUMHUYECKUX OMBITOB TIO
MOJIYYCHHUIO U COOMPAHMIO Ta3000pa3HbIX BEIMIECTB (aMMHaKa U
YIJIEKHUCIIOTO ra3a)

2.5

MIPOBOIMTH PEAKIINH, TTOITBEPKIAIONNE KaYeCTBEHHBIN COCTAB
Pa3IUYHBIX BEIISCTB: PAaCO3HABATH OIMBITHBIM MyTEM XJIOPHI-,
OpomMu, wosua, kapooHar, ¢pocdar, cuMKar, cyiabdart, THAPO-
KCHUJMOHBI, KATHOHBl aMMOHUS, WOHBI M3YYCHHBIX METAJLIOB,
MPUCYTCTBYIOIIME B BOJHBIX pPAacTBOpPaxX HEOPTaHUYECKUX
BEIICCTB

I1o Teme: «XUMUS M OKpYKAIOIasi CPeiar

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XuMH4eckux moHsatuil: [TJIK
BEIIECTBA; KOPPO3USI METAJJIOB

3.2

IIPUMEHSATH OCHOBHBIE onepauuu MBICIIUTEIIbHOU
JIESATEILHOCTH — aHallu3 W CUHTE3, CpaBHEHHE, 0000IleHue,
CUCTEMATHU3allMI0,  BBIABICHUE  NPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUISI WU3YYEHUS CBOMCTB BEHIECTB U XUMHUYECKHX
pPEaKLNl; €CTECTBEHHOHAYYHBbIE METOAbl TO3HAHWUS — Ha-
OJtoleHHe, U3MEpPEHUEe, MOJECIMPOBAHUE,  SKCIEPUMEHT
(peaJibHBINM U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblil 3JIEMEHT COAECPKAHUSA

HCpBOHaanBHBIe XUMHUYCCKHUEC ITOHATHA

1.1

[Ipenmer xumuu. Pomp XWMuUHM B JKA3HH YEJIOBEKa. XHUMHUSA B
cucreMe Hayk. Tena u BemiectBa. dusznueckre CBOMCTBA BELIECTB.
ArperatHoe COCTOSIHUE BEIIECTB

1.2

[TonsiTHe O METOJAxX IMO3HAHUS B XUMHH. YHCThIC BEIIECTBA H
cmecu. CriocoObl pa3iesIeHUst CMeCei

1.3

ATOMBI W  MOJEKYJbl. XHUMHUYECKHE AJIeMEHTbl. (CUMBOJIBI
XAMHUYECKUX 3JIEMEHTOB. [IpocThie U clioXkHbBIE BemecTBa. ATOMHO-
MOJICKYJISIPHOE YUEHUE

1.4

Xumuueckasi ¢opmyna. BaleHTHOCT aTOMOB  XHMHYECKHX
AJIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAS
atomHasg macca. OTHOCHUTENIbHAs MOJIEKYJIsIpHasi Macca. MaccoBas
JIOJIs1 XUMUYECKOT0 3JIEMEHTA B COEIUHEHUH

1.5

KommmuectBo BemecrBa. Mosb. MossipHas macca. B3auMocBsisb
KOJIMYECTBA, MAacChl W YMCIIA CTPYKTYPHBIX €IWHHUI[ BEIIECTBA.
Pacuétel no hopmynamM XUMHUYECKUX COEAUHEHUN

1.6

@u3NYeCKNe U XUMUYECKHUE SIBICHUSA. XMUMHUYECKAST pPeakuus u e€
NIPU3HAKU. 3aKOH COXPaHEHHs MacChl BEHIECTB. XHMUYECKHUE
ypaBHeHus. Krnaccudukanuss XUMHUYECKUX peakuuil (CoenuHeHus,
pa3IoXKeHMs, 3aMellleHusl, OOMeHa)

1.7

XUMHUYECKUMN SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKON NOCYA0M, C
mpaBuiIamMu paboThl B JabopaTopuud W NpuéMaMu OOpaIeHus: C
Ja00paTOpHBIM  OOOPYJIOBaHMEM,  M3y4YeHHE U  OINHUCAHUE
bu3nyeckux CBOMCTB 00pa3lOB HEOPraHMYECKUX  BEILECTB,
HaOmoeHne  (Qusnueckux (MJIaBJIGHHE BOCKa, TasHHUE JIbJa,
pacThpaHue caxapa B CTYNKe, KUIEHUE U KOHACHCAlUs BOJABI) U
XUMHUYECKUX (TOpEHHE CBEYH, MPOKAJMBaHUE MEIHOU MPOBOJIOKH,
B3aMMOJICHCTBUE Mejla C KHUCJIOTOW) SIBJIICHWM, HaOtoJcHUE U
OMHMCAaHWE  TPU3HAKOB  MPOTEKaHUS  XUMHUYECKUX  PEaAKIUH
(pa3noxxkeHue caxapa, B3aMMOJICHCTBUE CEPHOM KHUCIOTBI C
xjopuaoM Oapusi, paznoxkenue ruapokcuna Mmenu(ll) mpm
HarpeBaHUM, B3aUMOJEHCTBHE kene3a ¢ pactBopoM cosd meau(ll),
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U3y4eHHe CIIOCOOOB pasfeNieHus] cMecel (C MOMOINBI0 MarHuTa,
¢mibTpoBaHNe, BBIAPUBAHUE, TUCTWULALUSA, Xpomatorpadusi),
NPOBEICHUE OYMCTKH MOBAPEHHOW COJIM, HAOIIONEHUE W ONMUCAHUE
pe3ybTaTOB IPOBEICHUS OMbITAa, WJUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHUs Macchbl, CO3JIaHMe Mojienein MOJIEKYJI
(IapocTep»HEBBIX)

Baxueiimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cMech rasos. CocraB Bo3ayxa. Kuciopon — 31eMeHT u
npoctoe  BemecTBo. Haxoxknenue kuciopona B IPUPOJIE,
duznyeckue U XUMHUYECKUE CBOIMCTBA (peakiuu ropeHus). OKCHUbI.
[Tpumenenue kuciaopoga. CrocoObl MONy4YEHHUS KHUCIOpOJAa B Jia-
OopaTopum W THpPOMBINUIEHHOCTH. KpyroBopor kuciaopona B
npupoe. O30H — aJTIOTPOINHAs MOIM(UKALHS KHCIOPOa

2.2

TennoBoli 3p@exT XUMUYECKOH peakuud, TEPMOXUMHUYECKHUE
yYpaBHEHUS, 3K30- U SHAOTEPMUUYECKUE peaknu. TOIMINBO: yrojib U
METaH. 3arps3HEHUE BO3/yXa, YCUJIEHUE IMMApHUKOBOro 3(dekxTa,
paspyleHre 030HOBOIO €105

2.3

Boxopoxn — aneMeHT U npocroe BewecTso. HaxoxaeHue Boaopoaa B
npupojae, (pu3MYecKue W XUMHYECKHE CBOMCTBa, NPUMEHEHUE,
crocoObI oryueHust. Kucinotsl 1 comm

2.4

MouisipHbIil 00bEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YpaBHEHUSAM

2.5

dusnueckrne CBOMCTBA BOJbI. Boxa kak pactBoputenb. PacTBOpSL.
HaceilieHHbIE ¥ HEHACBILIEHHBIE  pacTBOpBl.  PacTBOpMMOCTH
BEIIECTB B Bojae. MaccoBas [0 BellecTBa B PacTBOPE.
XumMuueckue cBoictBa BoAbl. OcHoBaHus. Ponb pacTBOpoB
B IPUPOJIE U B JKU3HU 4YenoBeKa. KpyroBopor Boabl B HpPHUPOIE.
3arpsi3HeHHe NpUPOIHbIX BoJA. OXpaHa v OYMCTKA NPUPOIHBIX BOJI

2.6

Knaccuduxanus HEOPTraHUYECKUX COECIVUHEHNH. OKcunasbl.
Knaccuduxanus OKCH/IOB: coJyieo0pa3yroiue (OCHOBHBIE,
KHUCJIOTHBIE, aM(oTepHbie) U HecosieoOpasyromue. HoMmeHknarypa
OKcHJ0B. Pu3nueckue M XUMHUECKHE CBOMCTBA OKCHJIOB.
ITosrydyeHue okcuoB

2.7

OcHoBaHus. Kiaccuduxanus OCHOBaHUM: IEI0YHN u
HEPACTBOPUMBIE OCHOBaHMUSI. Homenknarypa OCHOBAHMH.
du3nyeckne M XUMHUYECKHE CBOMCTBAa OCHOBaHuil. [losryueHne
OCHOBAHUU

2.8

Kucnorel. Knaccudukaruss kucior. Homenkiarypa KHCIIOT.
DOU3nyeCcKkue M XUMHYECKHME CBOMCTBA KHUCJIOT. Psm akTMBHOCTH
MetaiuioB H.H. bekerosa. [lomyyenue kucior

2.9

Conu. Homenknatypa coneil. @u3nueckiue 1 XUMHYECKHE CBOMCTBA
conent. [lonyduenue comnen
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2.10

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

['eHeTnyeckass  CBSI3b  MEXKAY  KjJlaccaMd  HEOPraHUYECKHX
COeIMHEHUN

2.11

XUMUYECKUN JKCIIEpUMEHT: Ka4eCTBEHHOE OIIpEAECIICHUE
COJIEp)KaHUsSl  KHCIIOpPOJA B BO3AYyXE, IOJIyYeHHE, COOMpaHHe,
pacno3HaBaHWE M HW3YYEHUE CBOWCTB KHCIOPOAa, HAONIOJCHHE
B3aMMOJICUCTBUS ~ BEIIECTB C  KHCIOPOJOM M YCIIOBHS
BO3HMKHOBEHUS U NPEKpaIleHHs] TOpeHus (Ioxkapa), 03HAKOMIICHHE
Cc oOpa3naMyd OKCHJOB U OIHMCAHUE WX CBOWCTB, IMOJy4YCHHE,
coOuMpaHue, pacrno3HaBaHWE U M3YyUYEHHE CBOMCTB BOAOPOJA
(ropenue), B3aumojencTBue Boaopoga ¢ okcuaoMm Meau(Il)
(BO3MOXXHO  HCHOJB30BAHME  BUJECOMATEPUATIOB), HAOJIOJCHUE
oOpa3loB  BEHIECTB  KOJMYECTBOM | MOJIb,  HCCIIEIOBaHUE
OCOOCHHOCTEM pacTBOPEHMsI BEIIECTB C pPa3jIMYHON pacTBOpU-
MOCTBIO, IIPUTOTOBJIEHHE PACTBOPOB C OINPEACIEHHOM MACCOBOU
JIOJIEA  PACTBOPEHHOIO BEHIECTBA, B3aUMOJCHWCTBHE BOJBI C
MeTalaMd (HaTpUeM W KallbIlieM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), OINPEAEIIEHUE PACTBOPOB KHCIOT M IIEJIOYEh C
MOMOILBIO MHIUKATOPOB, UCCIIEI0BaHNE 00pa3L0B HEOPTaHUYECKUX
BEILECTB PA3JIMYHBIX KJIACCOB, HAOIIOJACHUE W3MEHEHUS OKpPACKH
WHJVAKAaTOPOB B pacTBOpax KUCIOT U  IIEJIIOYEH, H3yYCHHUE
B3aumozeincteus okcuna meau(Il) ¢ pactBopoM cepHOW KHCTOTHI,
KUCJIOT C METaUulaMH, pPEaKkluid HEUTpaau3aluu, IOJIydYeHUe
HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO METajla APYyTrUM
Y3 PacTBOpa COJIM, PELICHUE SKCIIEPUMEHTAIBHBIX 3aJa4 I10 TeME
«BaxHenmme KIacCbl HEOPTaHUYECKUX COCTMHCHUI)

[Tepunonnueckuii 3akoH u llepuoanueckas cucrema XuMHUYECKUX
sanemeHToB [[.11. MenneneeBa. CTpoeHrue aTOMOB. XUMHUYECKas
CBsI3b. OKMCIUTEIIbHO-BOCCTAHOBUTEJBHBIE PEAKIIUN

3.1

[lepBble TOMBITKH KJIACCU(PUKAIMH XUMHUYECKHX DJIEMEHTOB.
[lonsiTue o Tpynmax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE |
MICJIOYHO3EMENBHBIC  METAJUIbl, TaJIOT€HBbl, WHEPTHBIC Tas3bl).
DneMeHThl, KOTOpble 00pa3yloT amMpOTepHbIE OKCHABI H
TUAPOKCHJIBI

3.2

ITepuomnueckun 3akoH. Ilepuommueckas cucremMa XUMHYECKHUX
DJIEMEHTOB J.N. Menneneesa. KopoTkonepuoanas 51
JUIMHHOTNIepuoaHas Gopmel [lepuoanydeckoil cuCTEMbl XUMUYECKHUX
aneMeHToB [[.M. Menneneesa. Ilepuoasl u rpynmel. Ousndyeckui
CMBICI TOPSAKOBOIO HOMEpa, HOMEPOB TNEPUOAA W TPYMIBI
DIIEMEHTA

3.3

Crpoenune atomoB. CocTaB aTOMHBIX siiep. M30TOmnbl. DNEKTPOHBI.
CTtpoeHre AIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 2() XUMHUECKUX
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DJIEMEHTOB [Tepunoauueckon CHUCTEMBI JI.1. Menneneena.
XapakTepUCTUKA XUMHYECKOTO JJIEMEHTA MO €ro IOJOXKEHUIO B
ITepuoanueckon cucreme .M. Menaeneena

3.4

3aKOHOMEpPHOCTM H3MEHEHHMS pajuyca aTOMOB XUMHUYECKUX
AJIEMEHTOB, METAUIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO
rpynnamM u nepuojaM. 3HaudeHue llepuoamdeckoro 3akoHa U
[leprpoan4eckol CUCTEMBl XMUMUYECKHX JJIEMEHTOB JJISI Pa3BUTHUS
Haykd U nipakTuku. JI.M. MeHneneeB — y4€HbIA U TpaXJaHUH

3.5

Xumuueckas cBsizb. KoBasieHTHas (MOJsipHAst U HETIOJISIpHASI) CBA3b.
DIEKTPOOTPUIATETLHOCTh XUMUUYECKUX 3JIEMEHTOB. MlOHHAs CBSI3b

3.6

Crenenb okuciieHusi. OKUCIUTEIBHOBOCCTAHOBUTEIbHBIC PEAKIIUU.
[Ipomecchl  OKUCIIEHMSI W BOCCTAHOBIICHHWS. OKHUCIUTENH U
BOCCTAHOBUTEIU

3.7

XHUMHYECKUMN OKCIICPUMCHT: U3YUCHHC 06p33]_IOB BCIICCTB MCTAJIJIOB
Hn HCMCTAJJIOB, B33PIMOI[€I>1CTBPIC THAPOKCHUIA OTHUHKaAa C paCcTBOpPaMH
KHCJIIOT H HlGJ'IO“IGfI, IIPpOBCACHUC OIIBITOB, HIITIOCTPUPYIOIMINX
IMPpUMCPBI OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ (FOpGHI/IG,
PCAKIIHUU PA3JIOKCHHUA, COGI[I/IHGHI/IH)
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HpOBepﬂeMblﬁ JIEMEHT COACPKAHUNA

BemectBo u xumnueckas peakius. [loBropenne

1.1

[Tepuonnueckuii 3akoH. Ilepumoamdeckass cucTEMa XUMHUYECKUX
sanemenToB /.M. Menneneera. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUM CBOWCTB XHUMHUYECKHUX DJJEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KaJIMs, KaJblUs W HMX COCAMHEHUN B COOTBETCTBUHM C
MIOJIOKEHHUEM AJIEMEHTOB B lleprnoanueckon cucTeMe U CTPOEHUEM UX
aTOMOB

1.2

Ctpoenue  BemIeCTBA:  BHUJBl  XUMHUYECKOW  CBSI3U.  THIbI
KPUCTAJUTMYECKUX PENIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA
KPUCTAJUIMYECKOM  PEIETKH M BUJAA  XMMHYECKOM  CBS3U.
Knaccudukanms © HOMEHKIATypa HEOPraHUYECKHX BEIECTB
(MexTyHapoHasl U TPUBHUANIbHASA). XUMHUUYECKHE CBOMCTBA BEILIECTB,
OTHOCSIILIMXCS K PA3JIMYHBIM KjlacCcaM HEOPTaHWYECKUX COCIUHEHMU,
T€HETUYECKAasl CBSI3b HEOPraHUYECKUX BEIECTB

1.3

Knaccudukanus XUMHUYECKUX PEaKLMil MO pa3InyHbIM IpPU3HAKAM
(M0 4ucay W COCTaBy YYAcCTBYIOIIMX B PEAKUUU BEIIECTB, IO
TEIJIOBOMY 3(P(EeKTy, MO U3MEHEHHI0 CTENEeHEHl OKHCICHUS
XUMUYECKUX  BJEMEHTOB, IO  OO0paTMMOCTH, IO  Yy4YacTHUIO
KaTaau3aTopa). DK30- 151 SHIAOTEPMHUYECKHE peakuuu,
TEPMOXUMHUYECKUE ypaBHEHHS. [loHATHE O CKOPOCTHM XMUMHUYECKOU
peaxkuuu

1.4

[Tonsitue 00 OOpaTUMBIX M HEOOPATHMBIX XUMHYECKUX PEAKITUSX.
[loHsiTHE O TOMOTEHHBIX M TETEPOreHHBIX peakiusax. [loHsTHe o
XUMUYECKOM paBHOBecHU. @DakTOpbl, BIMSIONIME HA CKOPOCTh
XUMUYECKON PEAKITUHU U TIOJIOKCHHE XUMUYIECKOTO PAaBHOBECHS

1.5

OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIE PEAKIIMM, SJIECKTPOHHBIA OaJlaHC
OKHCJINTEIILHO-BOCCTAHOBUTEIILHOMN peaKumm. CocraBienune
ypaBHECHUI OKHCJIUTEILHO-BOCCTAaHOBUTEILHEIX peakiui c
HCIIOJI30BaHUEM METO/JIa AJICKTPOHHOTO OajaHca

1.6

Teopust DJIEKTPOIUTUYECKONM  JUCCOIMALMH.  DJICKTPOJUTHI U
HEIEKTPOUThL. KaTHOHBI, aHWOHBI. MexaHu3M JUCCOLUALAN
BEIICCTB C pAa3JUYHBIMM BHJAMH XUMHUYECKOW CBs3u. CTeneHb
nucconanyi. CHIIBHBIE M CTaOble 3JICKTPOJIUTHI. PeaKkuyn HOHHOTO
oOMeHa. YClIoBHS MPOTEKaHUs Peakiuii HOHHOTO OOMEHa, TIOJIHBIE U
COKpAIlIEHHBIE HWOHHBIC YypaBHEHUs peakiui. CBOHCTBAa KHCIOT,
OCHOBAHUW U COJICH B CBETE MPEJCTABICHUN 00 3JIEKTPOIUTHYECKOM
nuccoruanvu. KadecTBeHHble peakuuu Ha UWOHBL [loHsTHE O
TUJIPOJIA3E COJIEN

1.7

XUMUYECKUU DKCIIEPUMEHT: O3HAKOMIJICHUE C MOJICISIMH
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KPUCTAIUTMUECKUX PEHIETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB U
HEeMeTauloB (rpadura W anmasza), CIOXKHBIX BELIECTB (XJIOpHIA
HATpUs); HCCICNIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHMHYECKOU
peakiuu OT BO3JCHCTBHUS pa3iMYHBIX (PAKTOPOB; HCCIIETOBAaHHUE
AJIEKTPOTPOBOTHOCTA PACTBOPOB BEIIECTB, MpOIEcca AUCCOIMALINN
KHCJIOT, Inejgodell u  coiedl  (BO3MOXKHO  MCIIOJIB30BAaHHE
BUJICOMATEPHUAIIOB); MPOBEACHUE OMNBITOB, WIUIIOCTPUPYIOUIUX IpH-
3HAKHU MPOTEKaHUs peakUuii HOHHOTO oOMeHa (00pa3oBaHHE OCajIKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHMUE BOJIbl); ONBITOB, WJUIIOCTPUPYIOLINX
OpUMEPBl OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (ropeHue,
peakuuun pa3ioKeHHUs, COETMHEHMUS); pacrno3HaBaHHe
HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX pPEaKLUUN Ha
WOHBI; pEeIICHUE SKCTIEPUMEHTAIBHBIX 3a71a4

HewmeTtamnel u ux COCIUHCHUA

2.1

OO6m1as xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTerneHu okucienus. CrpoeHne U (PuU3NUECKHUe
CBOMCTBA MPOCTHIX BEIMIECTB — raJlor€HOB. XMMUYECKUE CBOMCTBA HA
npuMepe xyopa (B3aUMOJECUCTBHE C MeETaulaMH, HEMeTaJUIaMH,
nienoyamu). XsopoBoaopoa. ColsiHas KUCIOTAa, XUMHYECKUE CBOM-
CTBa, IOJy4YECHHUE, NIpUMEHEHHE. JIelCTBUE XJI0pa U XJIOPOBOJAOPOIA
Ha OpPraHU3M 4YelIoBeKa. BakHeWlne XJIOpUAbl U UX HAXOXKICHUE
B MIPUPOJIC

2.2

OO6mast xapakrtepuctuka 3iemMeHToB VIA-rpymnmbel. OcobeHHOCTH
CTPOEHHUsI aTOMOB, XapaKTE€pHbIE CTENeHU OKucieHus. CTpoeHue u
(¢u3nuecKkue CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJAa U CEpHI.
ANnoTponHble MOAM(PHUKAIMU KHUCIOPOAAa M Cepbl. XUMHUYECKHE
cBoiictBa cepbl. CepoBOJOpOA, CTpOCHHME, (PUNYECKUE U
XUMUYECKHE CcBOMcTBAa. OKcuabl cepbl Kak IPEACTaBUTEIN
KHUCJIOTHBIX OKCHOB. CepHas KHUCIO0Ta, PU3NYECKUE U XUMHUYECKHE
cBoiicTBa  (oOmMe  Kak  MPEACTaBUTENs  Kjacca  KHCIOT
u cneuuduueckue). XUMHUECKHE pPEaKIUH, JeKalldie B OCHOBE
OPOMBIIIJIEHHOTO  crmoco0a  TMOJy4YyeHUs  CEpHOM  KUCIOTHI.
[Ipumenenue. Conu CEpHOM KHUCIOTHI, KaYECTBEHHAs PEaKIus Ha
cynbdar-uoH. HaxoxxneHue cepbl U €€ COCOUHEHUN B MPUPOJIE.
XUMHUYECKOE 3arpsA3HEHUE OKPY>KAIOIIEH CPeibl COCTUHEHUSIMU CEPBI
(KUCIIOTHBIE IO, 3arpsi3HEHUE BO3JlyXa M BOJIOEMOB), CIIOCOOBI
€ro MpeIoTBPaIICHUS

2.3

OO6mast xapakTtepuctuka djemMeHToB VA-rpymmbl. OcoOeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEPHbIC CTENEHU OKHUCICHHS. A3OT,
pacnpocTpaHeHue B TpUpoje, PU3nIecKne U XMMHUIECKUE CBOMCTRA.
KpyroBopor a3ora B mnpupome. Ammuak, ero Qusnyeckue
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Y XUMHYECKUE CBOMCTBA, MOIy4eHUE U npuMeHeHne. Cou aMMOHHS,
ux  (uznueckue W XMMUYECKHE  CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHass peakiusi Ha MOHbBI aMMOHHS. A30THas KHCIIOTa, €€
nojiyuyeHue, (U3MUeCKhue M XHUMHUYECKHE CBOMCTBa (0OmIue Kak
IpeCTaBUTENs Kilacca KUCIOT U cneuuduueckue). Mcmnonb3oBanue
HUTPATOB U COJIEH aMMOHHSA B KayeCTBE MUHEPAIbHBIX yT0OpEHHIA.
XHAMHMUYECKOE 3arpsi3HCHHE OKPYKAIOIIEW Cpeabl COECIUHEHUSMHU
a3oTa (KUCIIOTHBIE JOXKIM, 3arps3HEHHE BO3/1yXa, IIOYBBl U
BOJIOEMOB)

2.4

®ochop, ammorponHsie Moaudbuxanuu docdopa, Quznyeckue u
xumuueckue cBorctBa. Oxcun dochopa(V) u dochopnas kucnora,
du3nUecKkue U XMMUYECKHE CBOWCTBA, moiydyeHue. Mcnonab3oBaHue
(docdaToB B KaueCTBE MUHEPAJIBHBIX YI00PEHHI

2.5

OOmast xapakrtepuctuka 3iemMeHToB I[VA-rpynmel. OcobeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCIEHUS. YTIIEepO.,
aJJIOTPOIIHbIE  MOAM(UKALMM, PpPacIpoCTpaHEHHE B  IMPUPOJAE,
¢usznyeckue M XuMUUeckue cBoicTBa. AnacopOuums. Kpyrosopor
yriaepoaa B mpupone. Okcuubl yriaepoaa, HUX (uU3NUECKUe WU
XUMHUYECKUE CBOMCTBA, JICVCTBUE HA JKMUBBIE OPraHU3MBbI, [IOJy4YECHHE
U TMpUMEHEHHE. DKOJIOTHYECKUEe MPOOJIEMBbl, CB3aHHbBIE C OKCHIOM
yraepona(IV); rumore3a rio0adbHOTO TOTEIUICHUS — KJIMMATA,
NapHUKOBBIN 3P PeKT. YronbHas KUCIOTa U €€ COIH, UX (PU3ndYecKkue
U XMMUYECKHE CBOWCTBA, MOJydYeHHE U npuMeHeHue. KauecTBeHHas
peakuusi Ha kapOoHaT-uoHbI. Mcnonb3oBaHue KapOOHATOB B OBITY,
MEJIUIMHE, TPOMBIIIJIEHHOCTH M CEJIbCKOM XO0351CTBE

2.6

[lepBoHauanbHBIC TIOHATHS OO0 OpPraHUYECKUX BEIIECTBaX Kak
0 COCIMHEHMAX yriepojaa (MeTaH, 3TaH, dTWJIEH, alleTUJICH, TaHO,
TIIMIICPHH, YKCYyCHasl KUCIoTa). MIX cocTaB M XMMHUUYECKOe CTPOCHHE.
[Tonsatre o OWOJOTHYECKH BaXXHBIX BEIIECTBAX: JXKHpax, OelKax,
yIIeBOJaX — U X POJIM B )KU3HU YeJIOBeKa. MaTepuaibHOEe €IMHCTBO
OpraHUYeCKUX M HCOPTraHWYECKUX COCTMHCHUI

2.7

Kpemuuii, ero ¢gusnyeckue u XMMUYECKHE CBOMCTBA, MOJIYYEHHUE U
npumeHenue. CoeauHeHuss KpemHuss B npupoge. OOmiue
npexacraBienuss o0 oxcuae kpeMHusA(IV) u kpeMHUEBOW KHCIOTE.
Cunukarbl, HUX HWCHONB30BaHUE B OBITY, MEIMIIMHE, MPOMBIIII-
JEHHOCTH. BakHelilllne CTpouTEIbHBIE MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeToH, jkeie300eToH. IIpobimeMbl Oe30macHOro
VICITOJIb30BAHUSI CTPOUTEIBHBIX MAaTEPUAJIOB B IIOBCETHEBHOW KU3HH

2.8

XUMHYECKUN JKCIEPUMEHT: HM3YYCHHE OO0pa3I0B HEOPTaHMYECKUX
BEIIECTB, CBOMCTB COJITHOM KHCJIOTBHI, MPOBEACHUE KAaYECTBEHHBIX
peakiuMii Ha XJOPUA-HWOHBI M HAONIOJIEHWE TMPU3HAKOB HX




Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

MPOTEKAHUS; OIBITHL, OTpaXaroNe (QU3NIECKUEe W XUMHUUYCCKHE
CBOICTBA TaJIOT€HOB M MX COEAUHEHUN (BO3MOXXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAJIOB);  O3HAKOMJICHHE C OOpa3lamMu  XJIOPHJIOB
(raoreHu7I0B);  O3HAKOMJIEHHE C oOpa3uamMu cepel U €€
COCIMHEHHUSAMH (BO3MOYKHO HCHOJIb30BAaHUE BHUAEOMATEPUAIIOB);
HaOMIOICHUE Tmporecca OOyIrIMBaHHUS caxapa TOA JEeHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM KHUCJIOTBHI; H3yYE€HHE XUMHUYECKHUX
CBOMCTB pa30aBJICHHON CEpHOM KUCIIOTHI, POBEICHUE Ka4eCTBEHHON
peakiuu Ha cyibhaT-uoH W HAOMIOJEHUE MPU3HAKa €€ MPOTEKAHMUS,
O3HAaKOMJICHHE ¢ (PU3MUECKUMHU CBOWCTBaAMHU a30Ta, Gocdopa U uX
COCIMHEHUNH  (BO3MOXKHO  KCIOJB30BAHHE  BHUJACOMATEPHUAJIOB),
oOpasllaMu a30THBIX U (GOCHOPHBIX YIOOpEHUM; TOIyUEHUE,
coOupaHue, pacrno3HaBaHHME MW H3YyYEHHUE CBOICTB aMMHAaKa;
MPOBEJICHNE KAYECTBEHHBIX peaKIMii Ha MOH aMMOHHUS U pocdaT-uoH
U W3y4YeHUE TMPU3HAKOB UX MPOTEKaHUsA, B3aUMOJECHCTBUE
KOHLIEHTPUPOBAHHOM A30THOM KHUCIOTBI C MEAbI (BO3MOXKHO
UCITOJIb30BaHUE BUJIEOMATEPHUAIIOB); U3y4eHue Moesnen
KPUCTAUIMYECKUX  pemETOK  anmasza, rpadura, ¢yiiepeHa;
O3HAKOMJIEHUE C IMPOLIECCOM aJCOpPOLMH PAaCTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IMPOTUBOrasa; MOJYYEHUE,
coOupaHue, pacro3HaBaHUE U M3YyUYCHHE CBOMCTB YIIEKHUCIOTO rasa;
MPOBEICHNE KAYECTBEHHBIX PEaKlUii Ha KapOOHAT- U CUIIMKAT-UOHBI
M HW3yYCHHE TMPU3HAKOB MX NPOTEKAHUS; O3HAKOMIICHHUE C
MPOAYKLIHUEN CUJIMKAaTHOU MIPOMBIIUIEHHOCTHY; pelieHue
AKCHEPUMEHTAIBHBIX 3ajJlay 1o TeMe «BaxHeliine HeMeTaulbl U X
COEJIMHEHUSD)

MeTajinsl ¥ ux COCAUHCHUA

3.1

OO0mast xapakTepUCTHKAa XMUMHYECKUX DJIEMEHTOB — METAJJIOB Ha
OCHOBAHUU HUX NOJOXKEeHUs B llepnoanueckon cucreme XUMUYECKUX
anemenToB JI.MI. MennaeneeBa u ctpoeHus aroMoB. CTpoeHue
METaJIOB. Meramnunueckas CBSI3b 151 METaJUIM4YeCcKas
KpUCTAJUTMYECKasl PEHIETKA. DJIEKTPOXUMUUYECKUN Pl HAMPSKECHUM
METAJJIOB

3.2

dusnueckue U XUMHUYECKHE CBOMCTBA MeTauioB. OOImue crocoObl
noJrydeHus: MeTayioB. [IoHATHE O KOPpPO3WH METAJIOB, OCHOBHBIC
CIocOOBI  3ammThl WX OT Koppo3uu. CruiaBel (CTalb, YYTYH,
JTIOpATIOMUHUN, OpoH3a) W HMX MNpPUMEHEHHE B OBITY U Mpo-
MBIIUIEHHOCTH

3.3

[Ilemounbie MeTamabl: nosoxenue B Ilepuonndeckon cucreme
xuMmuueckux sneMeHToB [[.U. MeHnneneeBa; CTpoeHHME HX aTOMOB;
HaxoXXJeHue B npupoje. Ou3nueckue U XUMMUYECKHE CBOMCTBA (Ha
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npuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U KaJIHSL.
[IprumeHeHne METOYHBIX METAJIOB U UX COCTMHEHHMN

3.4

[Ilenoyno3eMenbHbIE METaAAbl MarHUi W KalbLMH: MOJ0XKECHHUE B
[Teproanueckoi cucTeMe XUMHUYECKUX JIEMEHTOB J.1.
MenzeneeBa; CTPOEHHE HMX AaTOMOB; HAaxXO0XJICHHE B MPUPOJIE.
du3nyecKkue U XMMHUYECKHE CBOMCTBA MarHus M Kajiblusa. BaxHei-
[IMe COCAWMHEHUs] KajablUs (OKCHJ, TUAPOKCHI, coiu). JKECTKOCThH
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUS

3.5

AmoMunuil: nosioskeHue B llepuonnyeckold cucTeMe XUMHYECKHX
anemeHToB J[.M. MeHneneeBa; CTpOCHHME aTOMa; HAXOXKJICHHUE B
npupoae. DusnMueckue MW XUMHYECKHME CBOMCTBA  AJFOMUHUSL.
AmMdoTepHbIe CBOMCTBA OKCHJA Y TUAPOKCUIA ATFOMUHUS

3.6

Kenezo: mnonoxenue B Ilepuonnueckoil cucreMe XHUMHUYECKHUX
anemeHToB J[.M. MenneneeBa; CTpoeHHE arToMa; HAxXOXICHUE B
npupoje. Pu3nyeckne U XUMHUYECKHE CBOWMCTBa xkene3a. OKCUpbl,
ruapokcu sl U conu xkenesa(ll) u sxenesa(lll), ux cocras, cBoiCTBa U
IIOJIy4YECHUE

3.7

XUMUYECKHUI IKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3laMi METaIOB U
CIUIaBOB, MX (PU3MUYECKUMH CBOMCTBaAMH; H3yUYCHHUE PE3YIbTATOB
KOPPO3UU METAIOB (BO3MOXKHO MCMOJIb30BAHUE BUACOMATEPUAIIOB),
OCOOCHHOCTEHW B3aMMOJICUCTBUS OKCHUJIa KAJIBIIUSI M HATPUS C BOAOU
(BO3BMOXKHO  HCIOJB30BAaHUWE BUACOMATEPHUATIOB); HUCCIEIOBAHUE
CBOMCTB KECTKOM BOJBI, MPOILIECCa TOPEHUS KeJie3a B KHUCIOPOJE
(BO3BMOXKHO  HCIIOJIb30BaHHE  BHJICOMATEPHAIIOB); MPU3HAKOB
MPOTEKAaHUSI KAYECTBEHHBIX pPEaKIMi Ha HMOHBI (MarHus, Kajblus,
anmomMunus, uHka, xxenesa(ll) u xenesa(lll), meau(Il); nabmonenue
YW OINMCAHWE TMPOIECCOB OKpAIWBAHWS IIJIAMEHHM WOHAMU HaTpHs,
KIS U KaJIbIUs (BO3MOXKHO HKCIIOJIb30BAaHHE BHJICOMATEPHANIOB);
uccienoBanue amMQGOTEPHBIX CBOMCTB THAPOKCHAA AFOMUHUS H
TUIPOKCHAA IIMHKA; PEIICHUE AKCIIEPUMEHTAIBHBIX 3a74ay 10 TEME
«BaxxHelmnmme MeTaabl U UX COCIUHCHUSY

XUMHs U OKpYXKarollas cpeaa

4.1

HoBbele marepmansl u TexHOJIOTUM. BemectBa W marepuaibl B
MOBCEIHEBHOM JKM3HU YEJIOBEKA. XHUMHUS U 37I0pOBbE. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XMUMHUYECKUX peakiuii B ObiTy. [lepBas
TTOMOII[b MPU XUMHUYECKHUX OKOTaxX U OTPABJICHUSX

4.2

OCHOBBI 3KOJIOTMYECKOW TPAMOTHOCTH. XUMHYECKOE 3arpsi3HCHUC
okpyxatonier cpenbl [IJIK. Posb XumMuu B pelieHH 3KOJIOTUYECKUX
npobiem.  I[IpupogHbie  WMCTOYHHMKH  YIIIEBOAOPOAOB  (YroJib,
MPUPOJIHBIN Ta3, HEPTh), IPOIYKTHI UX EPEPaOOTKHU, UX POJIb B OBITY
Y IPOMBIIIEHHOCTH
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XAMHYECKHI  DKCIIEPUMEHT: H3ydyeHHe OO0pasloB MaTepuajoB

4.3
‘ (cTexs0, CrIaBbl METAJJIOB, MOJIMMEPHBIE MATEPHAIIBI)




ITPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

IIpoBepsiemble TPeOOBaHUA K MPEAMETHBIM pe3yibTaTaM

0a30BOI0 YPOBHSI OCBOCHNSI OCHOBHOM 00pa30BaTe/JIbHOM

MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30oBaHUs HA OCHOBeE
dIrocC

Kon
NPoBepPsieMOro
TpeOOBaAHUS

1 [IpencraBnenue:

O  TO3HABAaEMOCTM  SBJICHUW  TNPUPOABI,  IIOHMMaHUE
OOBEKTHBHOM 3HAYMMOCTH OCHOB XUMHUYECKOM HAyKH Kak
00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, KOMIIOHEHTA OO0IIeH
KyJbTYpbl M TMPAKTUYECKOW JCATEIBHOCTH YEJIOBEKa B
YCIIOBUSIX COBPEMEHHOTI'O 00IIECTBA; MOHUMAHUE MECTa XUMUU
CpPEeaM IPYIUX €CTECTBEHHBIX HAYK

1.1

O HaAy4yHbBIX METOJAaxX IIO3HAaHUA, B TOM  YHUCIE
DKCIIEPUMEHTAIIBHBIX 151 TEOPETUYECKUX METOJax
1.2 VCCIICIOBAHNS BEIIECTB U M3YYEHUS XHMHYECKHX PEaKLUU;
YMEHUE HCIOIb30BaTh MOJEIN I OOBSICHEHUS CTPOCHUS
aTOMOB U MOJIEKYJI

o chepax mpodhecCHOHAIBHOM JEATCIIBHOCTH, CBS3aHHBIX C
XUMHUEH U COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAaHHBIMHM Ha
JTOCTIDKCHHMSIX ~ XMMHYECKOWM  HAyKh,  YTO  ITO3BOJIUT
1.3 oOydJaromumcsi paccMaTpuBaTh XUMHIO Kak cdepy cBoei
Oynymieit npodeccuoHanbHON NESITEIHPHOCTH U CIeIaTh
OCO3HAHHBIA BHIOOP XMMHH KaK MPOPUIBLHOTO MPEeaAMeTa TpH
nepexo/ie Ha YPOBEHb CPETHET0 00IIero o0pa3oBaHus

Bnagenue cucreMol XMMHMYECKHX 3HAHWM W YMEHHE
MPUMEHATH CUCTEMY XMMHUYECKUX 3HAHUH, KOTOPAsl BKJIIOYACT:

BOKHEUIINE XUMHUYECKHE TMOHITHUA: XUMHUYECKHH JIIEMEHT,
aTOM, MOJIEKYJA, BEIIECTBO, IMPOCTOE M CIIOKHOE BEIIECTBO,
OJHOPOJHAsI U HEOJHOPO/IHASI CMECh, OTHOCUTEJIbHBIE aTOMHAs
U MOJIEKYJsIpHasT Macchl, KOJHMYECTBO BEIIECTBA, MOJb,
MOJISIpHasE Macca, MOJIIpHBIA 00BEM, OKCHJA, KHCJIOTa,
OCHOBaHME, COJIb (CpedHsisl), XUMUYECKas pPEeaKus, pPeakinu
COCIMHEHUS, PEAKIMH pPAa3JIoKEHUs, PEAKIUU 3aMEeIlEHus,
peakuuu oOMeHa, TeIoBolM »H(G(dEeKT peakuuu, 5K30- U
SHAOTEPMHUYECKUE PpEaKIMH, pacTBOp, MaccoBas  JOJs
XUMHYECKOTO DJIEMEHTAa B COEIMHEHUH, MaccoBas IO U
MPOLIEHTHAs! KOHILIEHTPAIlUs BEIIECTBA B PACTBOPE, SAPO aTOMA,
AIIEKTPOHHBIN CJIOW aroma, aTOMHasi OpOUTallb, PaInyC aToMa,

2.1




Kon
MPOBePsSIeMOro
TpeOOBaHUS

IIpoBepsieMble TPeOOBAHUA K MPEAMETHBLIM pe3yJibTaTaM

0a30BOr0 YPOBHSI OCBOEHNSI OCHOBHOM 00pa3oBaTe/IbHOI
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BaJICHTHOCTb, CTENEHb OKHUCIICHHSA, XUMUYECKasi CBS3b,
AIIEKTPOOTPHULIATEIILHOCTD, noJIsIpHast Y HEMOJISIpHAS
KOBaJICHTHAsl CBS3b, HMOHHAs CBs3b, METAJUIMYECKasl CBS3b,
KpHUCTaJUIMYECKasl pel€Tka (aTOMHasi, MOHHAs, MeTaJUINYeCKasl,
MOJIEKYJISIpDHAsA), MOH, KaTHUOH, aHWOH, OJJIEKTPOJIUT U
HEDJIEKTPOJIUT, DJIEKTPOJIUTHYECKAsT IUCCOLMALNS, PEaKLUu
MOHHOI'O oOMeHa, OKHUCJIUTEIBbHO-BOCCTAHOBUTEIIBHBIC
peaKluy, OKHUCIUTENb U BOCCTAHOBMUTEIb, OKHCICHHE U BOC-
CTAHOBJICHUE,  DJJEKTPOJM3,  XMMHYECKOE  PABHOBECHE,
oOpaTuMble U HEOOPATUMBIE PEAKIMU, CKOPOCTh XMUMHUYECKON
peakuuu, katanu3arop, [IJIK, koppo3ust MeTamioB, CILIaBbI

2.2

OCHOBOIIOJIArarolNe 3aKOHbl XWMHH: 3aKOH COXPAHEHHUS
Macchl, nepuoaunueckuid 3akoH [J[.M. MenpgeneeBa, 3akoH
MOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo

2.3

TEOPUU XHMHHU: aTOMHO-MOJIEKYJISIDHAs TEOpHUs, TEOPHUs
ANEKTPONUTUIECKON JTUCCOLUALINHT

Bnanenne OCHOBaMH XUMHUYECKOM rPaMOTHOCTH,
BKJTIOUAIOIIIEN:

3.1

yMEHUE TPaBUIBHO HCIOJIH30BaTh H3YUYEHHBIE BEIIECTBA M
MaTepHuaibl (B TOM YHCIIe MUHEpaIbHbIC YI0OpEHUSI, METaJUIbI
U CIUIaBbl, MPOJYKTHI MEepepabOTKH MPHUPOJAHBIX HMCTOUYHUKOB
YTAEBOAOPOAOB (YIJig, MPUPOIHOTO raza, HePTH) B OBITY,
CEJIbCKOM XO3SMCTBE,
Ha TPOU3BOJACTBE W MOHUMAHUE 3HAYCHUS >KHPOB, OCIKOB,
YTJIEBOIOB JIJIT OpTaHW3Ma YeI0OBeKa; YMEHHE MMPOTHO3UPOBATh
BIIUSIHAE BEIIECCTB M XHUMHYECKUX IPOIIECCOB HA OPTraHU3M
YeJIOBEKa M OKPYKAIOITYI0 TIPUPOIHYIO CPETY

3.2

YMEHHE HMHTEIPUPOBATH XUMHUYECKUE 3HAHUSA CO 3HAHUAMH
JIPYTUX y4EOHBIX MPEIMETOB

3.3

HaJM4Me oOmnbITa padOThl C pPa3IUYHBIMU HCTOYHHUKAMU
uHpopMauu 1O XUMHUM (Hay4dHass ¥ Hay4dyHO-TIOMYJsipHas
JUTEpATypa, CIOBAPH, CIIPABOYHUKU, UHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHUBHO OIEHUBATh MH(OpPMAIUIO O BEIIECTBAX,
WX TPEBPAIICHUSAX W MPAKTUUYECKOM MPUMEHEHUU U YMEHHE
UCIIOJB30BaTh €€ JUIsl pelleHHus Y4ueOHO-TIO3HABaTEIbHBIX
3a1a4

Bnanenue OCHOBaMH HNOHATUHMHOTO armapara "
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CUMBOJIMYECKOTO $I3bIKA XUMHHU [IJII COCTaBICHUS (HOPMYIT
HEOPraHUYECKUX BEIIECTB, YPABHEHUM XUMUYECKUX PEaKIUK;
ocHOBamMM  xumuueckoil — HomeHknatypel (IUPAC wu
TPUBHAITHHOM )
YMeHue OOBACHATHL  CBSI3b  MOJOXKEHUS  JJIEMEHTa B
[lepuoauyeckoil CUCTEME C YUCIOBBIMH XapaKTePUCTHUKAMHU

5 CTPOCHHUSI aTOMOB XMUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsll
anpa, oO0Iiee  YWClIo  BJIEKTPOHOB),  paclpeielieHUEM
AJIEKTPOHOB IO JIHEPTETUUECKUM YPOBHSM AaTOMOB TIEPBBIX
TPEX MEPUOJIOB, KA U KAJIbIUS
IIpencraBmenne O NEPUOIUYECKONM 3aBUCHUMOCTH CBOWCTB
XUMUYIECKUX 3JIEMEHTOB (panuyc aToma,

5 AIEKTPOOTPULIATENBHOCTE), MPOCTHIX U CIIOKHBIX BEIIECTB OT
MOJIOKEeHUS 31eMeHTOB B [lepuoauueckoil cucreme (B MallbIx
nepuoaax M riaBHbIX MOJArPYINax) U JIEKTPOHHOTO CTPOCHUS
aToma

7 YMeHue kinaccuuimpoBarh:

7.1 XUMHYECKHUE IIEMEHTBI

7.2 HEOPraHWYECKHE BEIECTBA

7.3 XUMHYECKUE PEaKIUU

8 YMeHue onpeaensiTh:

8.1 BAJICHTHOCTh M CTENEHb OKHUCIICHHS XUMUYECKUX 3JIEMEHTOB,
3apsii HOHA

8.2 BUJI XUMUYECKOU CBSI3U M TUIl KPUCTALUIUUECKON CTPYKTYpPHI B
COETMHEHUSX

83 XapakTep cpeAbl B BOJHBIX pacTBOpax BEHIECTB (KHUCIOT,
OCHOBAHUI )

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIIb

9 YMeHne xapakTepu3oBaTh (PUBMUECKHE U XUMHYECKUE
CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOAOPO, Tpadur, aimas,

9.1 KpeMHUH, a30T, ¢pocdop, cepa, XJIOp, HATPUM, KaJIHA, MarHui,
KaJIbIIUM, ATFOMUHUM, J)KEJIE30)
CJIO’KHBIX BEIIIECTB, B TOM YHCJI€ UX BOJHBIX PACTBOPOB (BOJA,

9.2 aMMHMaK, XJIOPOBOAOPO/, CEPOBOIOPO/I, OKCUJIBI U THAPOKCHUIBI

MetaioB [-ITA rpynn, amtomunus, meau (II), nunka, *xenesza
(IT u III), okcuast yraepona (Il u IV), kpemuus (IV), azora u
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dbochopa (IIT u V), ceper (IV u VI), cepHucras, cepnas,
a3oTucTas, aszorHas, (ocdopHas, yrompHas, KpPEMHHEBAs
KHCJIOTa U UX COJIN)
MPOTHO3UPOBATh M XapaKTEPH30BaTh CBOMCTBA BEIIECTB B
3aBUCUMOCTH OT HWX COCTaBa W CTPOCHHS, NPUMEHEHHUE

9.3 BEIICCTB B 3aBHCUMOCTH OT UX CBOMCTB, BO3MOXKHOCTH
MPOTCKaHUS XUMHYECKHX TPEBpAlIEHUH B  pa3IdIHBIX
YCIIOBUSIX

10 YMGHI/IGU COCTaBIIATh MOJIEKYJISIPHbIE W WOHHBIE YypaBHEHUS
peaxiuii, B TOM YHCIIe:

10.1 peakuuii HOHHOro 0OMeHa

10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI

103 WUTIOCTPUPYIOIIUX ~ XUMUYECKHE  CBOMCTBA  M3YYCHHBIX
KJIacCOB (TPYTII) HEOPTAHUUECKHUX BEIIECTB

10.4 MOATBEPKIAIONINX TEHETUIECKYIO B3aUMOCBS3h MEXKITY HUMHU

11 YMeHHe BBIUUCIIATH (MIPOBOAUTH PACUETHI):
OTHOCHUTEIBHYI0  MOJICKYJSIPHYIO ¥  MOJISPHYIO  MAacChl

11.1 BEIIECTB, MACCOBYIO [JOJI0 XUMHYECKOTO JJIEMEHTa B
COCIMHECHUN

11.2 MAacCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €ro0 Maccy, 00beM ra3oB
M0 YPaBHGHMSIM XHMMHYECKHUX pEaKIuii W  HaXOAUTh

11.4 KOJIMYECTBO BEIECTBA, OO0OBEM M MacCy pEareHTOB WIH
MIPOTYKTOB PEAKITUN

12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJJaMHd HAay4YHOTO TO3HaHUS (HAOMIOJEHUE,

121 U3MEpPCHHE, SKCIICPUMEHT, MOJCIMPOBAaHNE) TPH H3YUCHUHU
BCIIIECTB M XUMHUYCCKHUX SIBJICHHUH; yMeHUE C(HOPMYITUPOBATH
po0JIeMy U TIPEIJIOKHUTH TYTH €€ PEIICHUS

122 O6e3omacHoi  pabOTBI €  XMMHYECKHMMH  BEIIECTBaMH,
XUMHYECKOUN MOoCy101 U J1a00paTOpHBIM 000pY10BaHUEM
mpaBuiIamMu  0e30macHOro  OoOpameHusi ¢  BeIIeCTBaMH,
UCIIOJIb3YyEeMBbIMH B TIOBCEHEBHOM JKM3HHU, MpaBUJIaMU

123 MOBEJICHUSI B TIEJSIX COEPEKEHUS 30POBBSI M OKpYKArOIIeHh

NPUPOJHONM  Cpedbl; TNOHUMaHWe Bpeaa  (OMACHOCTH)
BO3/ICICTBUS HA JKUBBIE OPTraHU3MBbl OMpPEJCIEHHBIX BEILECTB,
CIIOCOOOB YMEHBIIICHHUS W TPEAOTBPAICHUS WX BPEIHOTO




Kon
MPOBePsSIeMOro
TpeOOBaHUS

IIpoBepsieMble TPeOOBAHUA K MPEAMETHBLIM pe3yJibTaTaM

0a30BOr0 YPOBHSI OCBOEHNSI OCHOBHOM 00pa3oBaTe/IbHOI

NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs HA OCHOBE
eoroc

BO3JIEUCTBUA

13

Hamuune IMPAaKTHYCCKUX HaBBIKOB IIJIAHUPOBAHUSA 141
OCYHICCTBJICHUA CIICAYIOIMNUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

W3yYCHUE M ONHCAaHWEe (PU3NUECKUX CBOWCTB BEINECTB;
O3HAKOMJICHUE C (PU3UYECKUMU U XUMUYECKUMH SIBJICHUSMU;
OITBITHI, WIUTIOCTPUPYIOIINE MPU3HAKU MIPOTEKAHUS
XAMHUYECKUX PEaKIUun

13.2

HN3YyUCHUC CII0CO00B Pa3aCiICHUA cMmecen

13.3

IIOJIy4EHUE KUCIIOPOAAa U U3YYEHHE €r0 CBOWCTB; IOJIyYEHUE
BOJZIOPO/Ia Y U3YYEHHUE €0 CBOWCTB; MOJYYEHHE YTIIEKHUCIOTO
ra3da W H3yYEHHE €ro CBOWCTB; IIOJIy4YEHUE aMMHAKa U
W3YYEHHUE €r0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MACCOBOM JOJIEH
PacTBOPEHHOI'O BELIECTBA

13.5

NpUMEHEHUE UWHAMKATOpOB (JIakMyca, METUJIOpaHXkKa U
dbenondranenna) s  ONpeNEICHUs XapakTepa Cpelasl B
pacTBOpax KUCJIOT U MIEIOUYEH

13.6

WCCIICIOBAHUE W OINMCAHWE CBOMCTB HEOPTraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB; HW3YYCHHE B3aUMOJCHUCTBUS KHUCJIOT C
METAUIaMH,  OKCHUIAAMHA  METAJUIOB,  PAacTBOPUMBIMH U
HEPAaCTBOPUMBIMU OCHOBaHMSIMHU, COJISIMU; TTOJTYYECHHUE
HEPAaCTBOPUMBIX OCHOBAHUWI; BBITCCHCHUE OJIHOTO METajlja
JPYyTUM W3 PpacTBOpa COJM; HCCleAoBaHUE aM(OTEpHBIX
CBOMCTB T'HJIPOKCUI0B AIFOMUHUS U [IUHKA

13.7

pellIeHUE AKCIEePUMEHTANBHBIX 3a7ad 1Mo TemMaM: « OCHOBHBIE
KJIACChl HEOPTAaHUYECKUX COCAMHEHUI; « DIEKTPOJIUTHIECKAs
auccouuanusy; « BaxxHennne HemeTallibl U UX COCAUHCHUS;
«BaxxHelnme MeTaIbl U UX COSTUHEHUS

13.8

XUMUYCCKHUE DKCIEPUMEHTBI, HWILTIOCTPUPYIOIINE TPU3HAKU
MPOTEKaHUS pEakIuid HMOHHOTO OOMEHa; KauyeCTBCHHBIC
peakIMM Ha TPUCYTCTBYIOIIME B BOIHBIX PACTBOpPAX HOHBIL:
xJiopua-, opomua-, noaua-, cyibdar-, docdar-, kapooHat-,
CWIMKAT-aHUOHBI, THAPOKCHUJI-MOHBI, KATHOHBI aAMMOHHS,
MarHusi, KajablMs, allOMUHUs, >kene3a (2+) u keneza (3+),
Menu (2+), HuHKa

14

YMeHue:

14.1

NPEJICTaBISTh PEe3yJabTaThl SKCIIEPUMEHTa B ()OpME BBIBOJIOB,




IIpoBepsiemble TPeOOBaHUA K MPEAMETHBIM pe3yibTaTaM

leOB:;(;[HeMOFO 0a30BOr0 YPOBHSI OCBOEHNSI OCHOBHOM 00pa3oBaTe/IbHOI
T m T NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs HA OCHOBE
eoroc
JIOKa3aTeNbCcTB, TrpadkoB W TaOMWII W BBIIBIATH
AMIIUPUYECKUE 3aKOHOMEPHOCTH
yCTaHaBJIMBAaTh CBA3UM MEXKIYy peajbHO HAOII0aeMbIMU
14.2 XUMHUUYECKUMH SIBICHUSIMU U MPOIECCAMU, MPOUCXOASIIUMU B
Makpo- U MHUKPOMHpPE, OOBSICHATH MPUYUHBI MHOTO0Opa3us
BEILECTB

HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

1

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

HepBOHa‘{aHBHBIG XUMHUYCCKHUC ITOHATHA

1.1

Yucteie BemecTBa 1 cMecu. CiocoObl pa3ieieHus cMecei

1.2

ATOMBI U MOJICKYJIBI. XuMuueckue 31eMeHThl. CUMBOJIBI XMMHUECKHX
DJICMCHTOB. HpOCTBIe H CJIOXXHBIC BCIICCTBA.

1.3

Xumuyeckas  (opmyna. BaleHTHOCTP  aTOMOB ~ XUMHUYECKHX
71eMeHTOB. CTENEeHb OKUCICHUS

1.4

3aKkOH TMOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs
Macca. OTHocuTenbHasT MOJEKyJsipHas Macca. MaccoBas J10ys
XUMHUUYECKOTO JIEMEHTA B COCIMHECHUU

1.5

KonuuectBo BemectBa. Monb. MonsipHas macca. MoJisipHblil 00bEM
ra3oB. B3anMOCBSI3b KOJMYECTBA, MAacChl M 4YHUCJIA CTPYKTYPHBIX
€IMHUI] BEIIECTBA

1.6

@u3nuecKue W XHMHYECKUE SIBIICHUS. XHUMHUYECKas peakuus u eé€
NpU3HAKU. 3aKOH COXPAaHEHUS MacChl BEHIECTB. XHUMHUYECKHE
YpaBHEHHSI

ITepuomnueckui 3akoH U llepuoguueckas cUCTEMa XHUMUYECKUX
sanemenToB /.M. MenneneeBa. CTpoeHue aTOMOB

2.1

[Tepuomnueckun 3akoH. Ilepuoauueckas CcHUCTEMa XHUMUYECKHUX
aneMeHToB JI.M. Menneneesa. Ilepuonsl u rpynnel. Pu3ndecKui
CMBICJI TTOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOA U IPYIIIbI SJIEMEHTA

2.2

Crpoenne atomoB. CocTaB aTOMHBIX siep. M30Tombl. DIEKTPOHBI.
CrtpoeHre 3JIeKTPOHHBIX 000JI0YeK aTOMOB NEPBBIX 20 XMMHUYECKHX
saneMeHToB [lepnoanueckon cucremsl .M. MenneneeBa




Kon

2.3

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

3aKOHOMEpPHOCTH B HM3MEHEHUU CBOWCTB XMMHUYECKHX DJIEMEHTOB
NEpBbIX TPEX TMEPUOJIOB, Kalus, KalblUs (paadyca aTOMOB,
AIEKTPOOTPULIATEIBHOCTH, METAJUIMYECKUX W HEMETAJUIMYECKHUX
CBOMCTB) M HX COCAMHEHHMH B COOTBETCTBHU C IIOJOKEHHEM
771eMEHTOB B lleprnonueckor CUCTEME U CTPOEHUEM UX ATOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumudeckas cBsi3b. KoBasieHTHas (TOJISIpHAs W HEMOJISIpHAs) CBS3b.
DJIEKTPOOTPULIATELHOCTh XUMHUYECKUX 3JIEMEHTOB. OHHAs CBS3b.
MeTtamnyeckast CBA3b

3.2

Turbl KPUCTAJINYECKUX pPEETOK (aToMHa, WOHHAs,
MeTajuInyecKas), 3aBUCUMOCTb CBOWMCTB BelllecTBa OT THIA
KPHUCTAUINYECKON PEIIETKN U BUJIA XUMHUYECKOMN CBSA3U

Baxneiinme NpCaACTAaBUTCIIN HCOPIraHUYCCKHUX BCHICCTB. Hewmertamibl
H UX COCAUHCHMA. MeTtaibl U ux COCIUHCHUA

4.1

Knaccudukanms w HOMEHKIaTypa HEOPraHMYECKUX COCIMHECHMIA:
OKCUJIOB (cosieo0pasyroliue: OCHOBHbBIC, KUCIOTHBIE, aM(OTEpHBIE) U
HecosneoOpasyroniue; OCHOBaHUM  (IIETOYM W HEPACTBOPUMBIC
OCHOBaHUA); KHUCJIOT (KUCIOPOJCOAEpKaIIMe W OECKUCIOPOIHBIC,
OJIHOOCHOBHBIC I MHOTOOCHOBHBIE); COJICH (CPEHUX U KUCIIBIX)

4.2

dusnyeckre 1 XUMUYCCKHUE CBOWCTBA MPOCTHIX BEIICCTB-HEMETAJIOB:
BOJIOpOJia, XJIOpa, KHCIOpoaa, cepbl, a3oTa, docdopa, yriepona,
KPEMHHS

4.3

Pu3n4ecKue U XMMUYECKUE CBOWMCTBA IPOCTHIX BEILIECTB-METAJUIOB!
JUTUSA, HATpUs, Kallds, MarHUS W KalbluWs, aAJTIOMUHUS, >KEJIe3a.
DJIEKTPOXUMHUYECKHAN PsIJT HAIPSHKEHUM METAJUIOB

4.4

Ou3NYEeCKne W XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COECAUHECHUM
HEMETAIJIOB: XJIOPOBOJAOPO/IA, CEPOBOAOPOJIA, AMMHUAKA

4.5

@u3nyecKkne U XMMHYECKUE CBOMCTBA OKCUIOB HEMETAJUIOB: CEPBI
(IV, VI),  azora(Il, IV, V),  docdopa(Ill, V), yraepoma(ll, IV),
kpemHusi(IV). ITonyyeHrne okCua0B HEMETAIIIOB

4.6

Xumuueckue cBoiMcTBa OKcHoB: MeTawioB |A—IIA rpynm, 1uHKa,
meu(Il) u xenesa(Il, 111). [Tonyyenne okcuI0B METAIIIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBAHMI M aM(pOTEPHBIX THIPOKCHIOB (Ha
npuMepe THUJIPOKCHJIOB aJIOMHUHUA, jKene3a, IuHKa). [lomydeHwue
OCHOBaHUU M aM(OTEPHBIX TUIPOKCHIOB

4.8

OO0mue XUMUYECKHE CBOMCTBA  KHUCJOT:  XJIOPOBOJOPOIHOM,
CECPOBOJIOPOHOM, CEPHHUCTOM, CEpHOH, a30THOM, (oCchHOPHOMH,
KPEMHHUEBOW,  YT'OJBHOM. OcoOble  XMMHYECKHE  CBOMCTBA
KOHIIEHTPUPOBAHHOW CEPHOU M a30THOU KHUCIOT. [lonydyeHue kuciaor

4.9

OO6mue XuMUYecKre CBOMCTBa cpeiHuX coseit. [lomydyenue comneit




Kon

4.10

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

[Monydyenne, coOuwpaHue, paclo3HaBaHWE BOJOPONA, KHUCIOPOJA,
aMMHaKa, YTIIEKHCIIOTO Ta3a B J1abopaTopuun

411

[TonmyyeHne ammuaka, CEpHOM U a30THOM KUCIIOT B MPOMBILLICHHOCTH.
OO01me crnocoObl NOJyYEeHHs] METAIJIOB

4.12

['eneTnyeckas CBs3b MCIKAY KJIaCCaMH HCOPTaHNYCCKHUX COC,HHHGHI/IfI

XHUMHYECKHE PCAKINHU

5.1

Knaccudukanus XUMHUYECKUX PEaKIUil MO Pa3IUYHbIM MPU3HAKAM:
[0 YUCIy M COCTaBy YYacCTBYIOIIMX B PpEAKUHWH BELIECTB, IO
TerioBoMy 3(hdexTy, N0 H3IMEHEHHIO CTENeHEeW OKUCICHHS
XUMHAUYECKUX JIEMEHTOB

5.2

TeroBoli  3PdeKkT XUMHUECKOW PpEeaKkIuu, TEePMOXUMHUUYECKHUE
ypaBHEHHS. DK30- U SHIOTEPMUYECKUE PEAKIUU. TepMOXUMUYECKUE
ypaBHEHUS

5.3

OKHCIUTETPHOBOCCTAHOBUTENIbHBIE ~ peakuuu.  OKUCIAUTENIH |
BoccTaHOBUTENH. [Ipomecchl  OKUCIEHHS UM BOCCTAHOBJICHMS.
DJIEKTPOHHBINM 0aTaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHON Peakuu

5.4

Teopus dSJIEKTPONUTUYECKOM Jaucconranuv. KaTuoHbI, aHUOHBL.
DNEKTPOIUTH U HEANEKTPOIUThl. CUIIbHBIE U CJIA0bIe AJEKTPOJIUTHI.
CreneHp aucconuanuu

5.5

Peakiuun oHHOTO OOMEHA. YCJIOBHSI MPOTEKAHUS PEAKIMA MOHHOTO
0oOMEHa, TTOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE YPABHEHHUS PEaKITUil

XHUMUS U OKpYKaroIas cpena

6.1

BemecrBa u marepuanibl B NOBCEIHEBHOW JKHW3HU YEJIOBEKA.
be3onacHoe HCIIOIB30BaHUE BENIECTB M XUMHYECKHX PEAKIHUM B
naboparopun u ObITy. IlepBas moMoIs Py XUMHUYECKUX OXKOTaX MU
OTPaBJICHUSX

6.2

XUMUYECKOE 3arps3HEHHE OKpY’Karolleh cpenbl (KUCIOTHBIE TOKIH,
3arps3HEHHUE TOYBBI, BO3JyXa H BOJOEMOB), CIOCOOBI €0
npenotBpamieHus [IpenenbHas momycTumas KOHIEHTpAIUSI BEIIECTB
(ITAK). Posnb XMMHUM B pELICHUN 3KOJIOTMUECKUX MpoOsieM. Y CulieHHne
napHUKOBOTO A (dekTa, pa3pylieHre 030HOBOTO C0s

6.3

[Ipumenenue cepwl, azora, Qocdopa, yriepojaa, KpeMHUS H UX
COCIMHECHUI B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH M CEIIbCKOM
xo3siicTtBe. IlpumMeHeHne MeTaioB W CIUIAaBOB (CTaib, 4YYTYH,
JTIOpATIOMUHUNM, OpoH3a) B OBITYy ¥ TPOMBIIUICHHOCTH WX
coenuHeHn. TloHATHE O KOPPO3WM METANIOB, OCHOBHBIC CIIOCOOBI
3aIIUTHI UX OT KOPPO3UH

6.4

[IpupoaHble MCTOYHUKH YIJIEBOJOPOAOB (Yroyib, MPUPOAHBIA Tras,
He(Th), MPOAYKTHI MX TepepadoTku (O€H3MH), UX poJib B OBITY U
IPOMBIIITIEHHOCTH




Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

[lepBoHauanbHblE TIOHATHS OO0 OPraHUYECKUX BEIIECTBaX Kak o
COCIMHEHUSIX yriiepojia (MeTaH, 3TaH, ATWICH, AaleTWICH, 3TaHoI,

6.5 TJIMIEPYH, YKCyCHas kwuciora). [loHsTHe 0 OWOIOTMYEeCKH BaXKHBIX
BEIIECTBAX: KHUpax, OeJKax, yriIeBoIaX — ¥ UX POJIM B )KU3HU YEJIOBEKA
7 Pacuéthi:
7.1 | mo popMynam XMMHUYECKUX COCTMHCHUN
7.2 | macchl (MaccoBOM) TOJIM paCTBOPEHHOTO BENIECTBA B PACTBOPE
7.3 | MO XUMHUYECKUM YPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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