155. @enepanbHas padouyasi nporpaMmma no yueoHomy npeamery " Xumus"
(0a30BbIi1 ypOBEHD).

155.1. denepanbras pabovas nmporpamma mo ydebHomy mpenmery "Xumus"
(6a3oBbIN ypoBeHb) (mpeaMmeTHas o6nacTh "EcCTeCTBEeHHO-Hay4YHbIE MPEAMETHI")
(Tajee COOTBETCTBEHHO - MPOTpaMMa M0 XUMHH, XUMHS ) BKITFOYAET MOSICHUTEIIBHY O
3aIUCKY, COMIEPIKaHNe O0yUCHUS, TUTAaHUPYEMBbIC PE3yJIBTaThl OCBOCHHUS TIPOTPAMMBI
10 XMMUH.

155.2. ITosicHUTEILHASA 3AIMUCKA.

155.2.1. Tlporpamma 1o XUMHHM Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs
COCTaBJIECHa Ha OCHOBE TpeOOBaHMH K pe3yJbTaraM OCBOCHHS OCHOBHOI
00pa3oBarebHOM MPOTrpaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Taxxe Ha ocHOBE (hefepanbHON paboyeil MporpaMMbl BOCTIUTAHUS
M C YYEeTOM KOHUENUMU TmpernofaBaHusi ydeOHoro mnpeamera "Xumus" B
oOpasoBareNbHBIX Opranu3anusx Poccutickoit denepanum.

155.2.2. Ilporpamma o XuMuu pazpadoTaHa C 11eJIbI0 OKa3aHUsI METOUYECKOMN
MOMOIIY YYUTENIO B CO3aHUM paboyeit mporpaMmbl 10 y4eOHOMY MPEIMETY.

[IporpaMmma Mo XWMHUU JaeT MPEACTABICHUE O IeNAX, OOIIeH CTparernu
oOyueHus, BOCHHUTAHUS U Pa3BUTUS OOy4YAIOMIMXCS CpPEACTBAMH y4eOHOTO
OpeaMeTa,  yCTaHaBIMBAaeT  00s3aTelbHOE peIMETHOE cofiepKaHue,
IOpeayCcMaTpruBaeT paclpelieieHue ero Mo KiaccaM U CTPYKTYPHUPOBaHHUE IO
pasgenaM M TeMaM MOPOrpaMMbl MO XHMHH, OTMPEAETSeT KOIUYECTBEHHBIE U
KaueCTBEHHBIC XapaKTePUCTUKU cofepKaHus, PEKOMEHTYEMYIO
MOCIIEIOBATEIbHOCTh ~ M3YYEHHS XHMHU C YY€TOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM y4eOHOTro  mporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydJaromuXcs, OMNpeaeiaseT BO3MOXKHOCTH TMpenMera s
peanm3anyu TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIIbHOMN
IporpaMMBbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs, a TakKe TpeOOBaHMIA K
pesyabrataM 00yueHHUs] XUMHUM Ha YpOBHE LieJe U3yueHus npeaMera U OCHOBHBIX
BUJOB Y4YEOHO-TIO3HABATEIBHON JEATEIBHOCTH OOYyYaromerocsi Mo OCBOCHHIO
y4eOHOT'0 COAEepPKaHHUS.

155.2.3. 3HaHuEe XUMHUH CIIY>KUT OCHOBOM U151 (POPMUPOBAHMSI MUPOBO33PEHUS
oOyyarolerocsi, €ro MpeAcTaBICHUd O MaTepUalIbHOM €IUHCTBE MHPA, BAXKHYIO
poiib UrparoT (opMUPyEMble XUMHUEH MPEACTaBICHUS O B3aWMOIPEBPAILICHUSIX
SHEPruv U 00 DSBOJIIOLMM BELIECTB B IPUPOAE, O MYTAX pEHICHUsS II00aJbHBIX
npoOJaeM YCTOMYMBOIO pa3BUTHS YEJIOBEUYECTBA - CBIPHEBOM, SHEPreTHUECKOM,
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MUIIEBOUN 1 SKOJIOTUYECKON 6€30MacHOCTH, MPoOIeM 3ApaBOOXPaHEHUS.
155.2.4. 3yueHue XuMHu:

CIIOCOOCTBYET  peaiM3allid  BO3MOXHOCTEW  JJii  CaMOpPa3BUTUSL U
dbopMHUPOBAHUS KYJIBTYPbl TUYHOCTH, €€ 0011e U (yHKIIMOHAIBHOU TPaMOTHOCTH;

BHOCUT BKJIaJl B (QOPMUPOBAHHME MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEHN
oOyyaroluxcsi, HABBIKOB HX CaMOCTOSITEIbHOM  y4yeOHON  JeATeIbHOCTH,
SKCHEPUMEHTANbHBIX M HCCIIEJOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KakK B
IIOBCEJTHEBHOM KU3HHU, TaK U B IPOPECCUOHATILHON JESATENbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBINLICHUS, 3aKJIAJIbIBAET OCHOBBI
LEJIOCTHOI'O B3IJIA1A HA €AUHCTBO IIPUPOJBI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YYaIOIUXCS;

crocoOCTByeT (OPMUPOBAHUIO TIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K TIPUPOJIE, K YETOBEKY, BHOCHT CBOM BKJIA]l B DKOJIOTHYCCKOEC
o0Opa3zoBaHue 00y4arOIIUXCHl.

JlanHble HampaBieHUs] B OOy4YEHMM XUMHUHU OOECIEYMBAIOTCA CHEeHUPUKON
colepkaHusi  y4eOHOro  mpeameTa, KOTOpBIM  fABISETCS  MEJaroruuecku
aJlalITUPOBAHHBIM OTpa)keHUEM 0a30BOM HAyKH XMMHM Ha ONPEICICHHOM 3Talle ee
pa3BUTHSL.

155.2.5. Kypc Xxumum Ha ypOBHE OCHOBHOTO o00mero oOpa3oBaHus
OPUEHTHUPOBAH Ha OCBOEHHE OOYYAIOIIMMHUCS CUCTEMBI MTEPBOHAYATBHBIX TTOHITHMA
XUMHUHU, OCHOB HEOPTaHMYECKOW XHMHH W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX
NOHATHNA OPTaHUYECKON XUMUMU.

155.2.6. CtpykTypa copepkaHusi IporpaMmbl M0 XUMHUHU C(HOpMHpPOBaHA Ha
OCHOBE CHCTEMHOro moaxona K ee usyueHuro. ConeplkaHue CKIIaJbIBacTCs M3
CUCTEMBI MOHATUH O XMMHYECKOM 3JIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHHA O
XuMHueckor peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 IPUHIUITY
IIOCJIEIOBATEIbHOIO Pa3BUTHs 3HAHUN HAa OCHOBE TEOPETHUYECKHUX INPEACTABICHUM
Pa3HOTO ypOBHS:

aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCET0 €CTECTBO3HAHMS;
ITepunogunueckoro 3akona JI.M1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

Y4CHUA O CTPOCHUH aTOMa U XHUMHYECKOU CBA3U,



MPEICTAaBICHUN 00 PIMEKTPOTUTHIECKON TUCCOIMAIIIH BEIIECTB B PACTBOPAX.

Teopetnueckue 3HaHMS pacCMAarpuUBAalOTCs HAa OCHOBE OMIIMPUYECKH
MOJYYEHHBIX U OCMBICIICHHBIX (D)aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOTO
YPOBHS K APYTrOMY, BBIIOJHAA (PYHKIIMU OOBSICHEHUS U POTHO3UPOBAHUS CBOKCTB,
CTPOEHUSA U BO3MOKHOCTEW NMPAKTUYECKOIO MPUMEHEHHUS U MOJyYEHUS U3y4aeMbIX
BELIECTB.

OcBoeHue mporpamMmbl 1O XUMHUH  CHOCOOCTBYeT  (POPMHUPOBAHUIO
IPEJICTABIICHUS O XMMHUUECKON COCTABIISIONIECH HAyYHON KapTUHBI MUPa B JIOTHKE €€
CUCTEMHOM TPHUPOJIbI, IEHHOCTHOTO OTHOIICHUS! K HAyYHOMY 3HAHHUIO U METOAAM
NIO3HAHUs B HayKe. M3yuyeHrne XMMHUH POUCXOIUT C IIPUBJICYCHUEM 3HAHUI U3 paHee
U3YYCHHBIX yUeOHBIX mpeameToB: "Okpyxarommii mup", "buonorus. 5 - 7 kimaccer"
n "®usuka. 7 kiacc".

155.2.7. Tlpu u3y4eHHH XUMUHU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKOW HAayKu Kak O00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKON
NEATEIBHOCTH YENOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHBI. 3a1ada
y4eOHOT0 MpeaMeTa COCTOUT B (DOPMUPOBAHMM CHCTEMbl XMMHUYECKUX 3HAHUU -
BaXHENIINX (PaKTOB, MOHITHH, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH, TOCTYITHBIX
00001IeHNIT MHPOBO33PEHUYECKOIO XapakTepa, si3bIka HayKH, B IMPHOOILEHUU K
HAy4YHBIM METOAAM IIO3HAHUS IPU U3YYECHUU BEIIECTB U XUMHUYECKUX PEAKLHN, B
(opMHUpPOBaHUY U Pa3BUTHH [M03HABATEIbHBIX YMEHUHN U UX IPUMEHEHUU B YUEOHO-
NO3HaBaTeIbHOW U Yy4eOHO-HCCIEN0BATENbCKON JIEATEIBHOCTH, OCBOCHUH MPABUII
Oe301acHoOro ooparieHus ¢ BeIecTBaMH B [IOBCETHEBHOM JKU3HU.

155.2.8. Tlpu uzyyeHurn XMMUU Ha YPOBHE OCHOBHOTO OOIIETr0 0Opa3zoBaHMs
BaXHOE 3HAYCHUE TPUOOPENTH TaKHe LEIH, KaK:

dbopMUpOBaHUE UHTEIJIEKTYaJlbHO Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIIOUTUMCS YCIOBUSM KU3HU;

HAIPABJICHHOCTh 00yUYeHHUs HAa CUCTEMAaTHYECKOE MPUOOIICHIE 00yJaroIINXCs
K CaMOCTOSITEIbHON MTO3HABATEIHLHOU JIEATeIbHOCTH, HAyYHBIM METOJ[aM TIO3HAHUS,
(hOpMUPYIOINM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

oOecrieueHue YCIOBUHM, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYyYarOIIUMUCS
OnbITa Pa3zHOOOPa3HON NEATETBbHOCTH, MO3HAHUS W CAMOINO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB IEATEIIBHOCTH;



dbopmupoBanue  o0meld  (QyHKIMOHATBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIC YMEHUN OOBSICHSITH U OIICHUBAThH SBJICHUS OKPYKAIOIIIETO
MUPa, UCTIONIb3Ysl 3HAHUSI U OTIBIT, MMOJTYYEHHBIC TIPU U3YUCHUU XUMHUH, TTPUMEHSITh
UX MU PEIICHUH MPoOIeM B TIOBCETHEBHOM KU3HU U TPYIAOBOH JIEATEIHLHOCTH;

dbopMmupoBaHue y 00y4arOUXCsl TYMAHUCTUUYECKUX OTHOLICHUM, TOHUMAaHUS
IEHHOCTH XUMHUYECKUX 3HAHHUU N7 BBIPAOOTKHU DKOJOTUUECKHU IEJECO00pa3HOTo
MOBEJICHUS B OBITY ¥ TPYAOBOM JEATETLHOCTH B IEJISIX COXPAHEHHS CBOETO 3/I0POBbBSI
Y OKPYKArOIIEH IPUPOIHOM CPEIbI;

pa3BUTHE MOTHBAIMH K OOYyYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOCHHUS OOINEYEIIOBEYCCKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(HIIS U HANpPaBICHHOCTH JaJbHEUIICTO
00ydJeHMUSI.

155.2.9. O0uiee uncno 4acoB, PEKOMEHAOBAHHBIX JJI1 U3yYeHUSI XUMUH, - 136
yacoB: B 8 kiacce - 68 dacoB (2 yaca B Hezeno), B 9 kiacce - 68 yacoB (2 Jaca B
HEJIETIO0).

155.3. Conep:xanue o0yuenusi B 8 Kiacce.
155.3.1. IlepBoHaYanbHbIE XUMUYECKUE TTOHATHSI.

[Ipenmer xumun. Poiib XMMUU B KU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHE CBOWCTBAa BEIIECTB. ATperarHoe COCTOSIHHE
BeniecTB. [loHdaTne 0 mMerogax 1Mo3HaHWs B XUMHHU. UMCTbIE BEIIECTBA U CMECH.
CnocoObI pa3jiesnieHus: CMECeH.

ATOMBI M MONEKyabl. XHUMHYECKHE OIEMEHThL. CHMBOJIBI XUMUYECKHUX
IEMEHTOB. IIpocThie U Cll0KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popmyna. BanreHTHOCT, aTOMOB XUMUYECKUX 3JI€MEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTs. OTHocUTeNbHAs aToMHasg macca. OTHOCUTENbHAsS
MOJIEKYJIsIpHas Macca. MaccoBast 10J1s1 XMMUYECKOTO 3JIEMEHTA B COCAUHEHUM.

KonmnuectBo Bemectsa. Monbs. Moisiprasg macca. B3auMOCBs3b KOJIMYECTBA,
MacChl W 4YHCJA CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacdyersl 1o Qopmynam
XUMHYECKUX COCIUHECHUM.

duznueckrue U XUMUYECKUE SBICHH. XUMUYECKash Peakius U ee MPU3HAKH.
3aKOH COXpaHEHHs] MacChl BEIIECTB. XMMHUYECKHE ypaBHeHuA. Knaccudukarms
XUMHUYECKUX peakuuid (COeIUHEeHHUs, Pa3JIOKEHNUs, 3aMEILIEHUsI, OOMEHa).



XUMHYECKHUHN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MTOCYIOM, TPAaBUIIAMU
paboThI B 1abOpaTOpUHU U IPUEMaMU OOpAIICHHS C JIA00PaTOPHBIM 000PYIOBaHUEM,
U3yYCHHE U ONMHCcaHue (PU3NYECKUX CBOMCTB 00pa3lloB HEOPTAaHUYECKUX BEIIECTB,
HaOmoieHne Gpu3ndeckux (IIaBICHUE BOCKA, TasHUE JbJa, pACTUpPAHUE caxapa B
CTyIKE, KHUIICHHE W KOHJEHCAIMS BOJbI) M XUMUYECKUX (FOpPEHHE CBEYH,
IPOKAJIMBAHUE MEIHOU MPOBOJIOKH, B3aUMOJCIHCTBUE MeJla C KUCIOTOW) SIBICHUH,
HAOJIOICHWE W OINHCAaHWE TMPU3HAKOB TNPOTEKAHUS XUMHYECKHX PpPEaKIuil
(pa3nokeHue caxapa, B3aUMOJICHCTBHE CEPHOW KHUCJIOTHI C XJIOPUAOM Oapus,
pasnoxkenue ruapokcuna menu (II) mpu HarpeBaHuu, B3aMMOJAEHUCTBHE >KeJe3a C
pactBopom conu menu (1), uzyuenue cnocoOoB pazaeneHus cMeceil (C TOMOIIBIO
MariuTa, (QWIBTPOBAaHUE, BBIMAPWBAHKWE, JUCTWUIALMS, Xpomartorpadmus),
MPOBEACHUE OYMCTKH MOBAPEHHOW COJM, HAOMIOJEHUE M ONMUCAHUE PE3YJIbTaTOB
MPOBEACHUSL OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MaccChl, CO3JaHUE
MoJieniel MOJIeKyJ (IIapOCTEP>KHEBBIX).

155.3.2. Baxknenne npeAcTaBUTEIN HEOPraHUUYECKUX BEILIECTB.

Bosnyx - cmech razos. CocrtaB Bo3ayxa. Kucnopon - sneMeHT W mpocToe
BeniecTBO. Haxoxzaenuwe kucinopoga B mpupoae, (GU3HUECKUEe U XUMUYECKHE
cBoiictBa (peakiuu ropeHusi). Oxcunbl. [lpumenenue xkuciopoga. CrocoOsl
MOJTlyd4eHUsI KHUCIopona B Jjaboparopur W MpoMblluieHHOCTH. KpyroBopor
Kucnopona B rpupoze. O30H - ajuioTpoIiHas MOAUUKALIUS KUCIOPOIa.

TermoBoit 3 heKT XUMUYIECKOHN peakIny, TePMOXUMHUUYECKUE YPAaBHEHUS, DK30-
U SHJOTEpPMHUUYECKUE peakiuu. TOIUIMBO: yrojib U MeTaH. 3arps3HEHUE BO3/yXa,
yCUJIEHUE MapHUKOBOIO 3(PdeKkTa, pa3pylieHne 030HOBOTO CIOsI.

Bonopon - anemeHT u pocToe BemecTBo. Haxoxkaenne Bonopoaa B Mpupo/e,
du3znuecKue 1 XMuMUYECKHUE CBOICTBA, TPUMEHEHHE, CIOCOOBI ToTydyeHust. Kuciaorsl
Y COJIN.

MOHHpHLIﬁ 00BbeM ra3oB. PacueTsl 110 XUMUYECKUM YPaBHCHUAM.

duznueckue CcBoWcCTBA BOAbl. Boma kak pactBoputens. PacTtBopsl.
HacepimieHHble 1 HEHACBHIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 107151 BeIlIeCTBa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbL. OCHOBAHUSI.
Ponps pacTBOpOB B mpupone ¥ B KU3HU 4enOBeKa. KpyroBopor BOabl B MPUPOZE.
3arpsi3HEHHE TPUPOIHBIX BoA. OXpaHa v OUMCTKA IPUPOIHBIX BOJ.

Knaccuduxanus neopranmueckux coeauHeHuit. Oxcuawl. Knaccudukamms
OKCHJOB:  colieoOpasyromue (OCHOBHbIE,  KHCIOTHbIE, aM{QOTEepHbIE) U



HeconeoOpaszyromue. Homenknarypa oxcuaoB. Dusznueckue U XUMUYECKHE
CBOMCTBA OKCUIOB. [lonyueHue oKkCuaoB.

OcHoBanus. Krnaccuduxaruss OCHOBaHWH: TIEIOYM W HEPACTBOPUMBIS
ocHoBaHusd. HomeHnkiarypa ocHOBaHuW. DPU3MYECKHE W XUMHYECKUE CBOWCTBA
ocHoBaHui. [lomyyeHne ocHOBaHUM.

Kucnorsl. Knaccupukauust kucnor. Homenknarypa kuciaor. @usnyeckue u
XHMHUYECKHE CBOMCTBa KHUCIOT. Psan axktuBHoctm MetamioB H.H. bekerona.
[Tomy4yeHue KUCIOT.

Conu. Homenknarypa coneil.
DuU3NYECKHE U XUMUYECKHE CBOMCTBA cojiel. [lomyuenue come.
I'eneTnueckas cBsI3bp MEXKAY KIacCaMU HEOPTaHUYECKUX COCIUHECHUN.

XUMHAYECKHN JKCIIEPUMEHT: KAueCTBEHHOE OIPENICIICHUE COACPKAHUSA
KHCIIOpO/ia B BO3/lyX€, IOIYyYEHUE, COOMpaHNe, PACIIO3HABAHUE U U3YUEHHE CBOMCTB
KHACIIOpO/ia, HAONIOIEHUE B3aWMOJACWCTBUS BEIIECTB C KHUCJIOPOJOM M YCIIOBHS
BO3HUKHOBEHUSI U MPEKpaIleHUs TopeHus (moxapa), 03HaKOMJIeHHe ¢ oOpa3uaMu
OKCUJIOB M OIHMCAHUE MX CBOICTB, IMOJy4Y€HUE, COOMpaHHe, pacrno3HABAHHE U
U3y4YEeHHE CBOWCTB BOJOpo/a (TOpeHHE), B3aMMOACHCTBUE BOJOPOJA C OKCHUIIOM
meau (II) (BO3MOXKHO HCIONIB30BAaHUE BUIEOMATEPUANIOB), HAOMIOIEHHE 00pa3IoB
BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIEAOBaHHE OCOOEHHOCTEH pPacTBOPEHHUs
BEUIECTB C Ppa3IMYHON pacTBOPUMOCTBIO, NPHUILOTOBIEHHE PpPACTBOPOB €
OIPEICICHHOW MAaCCOBOM JI0J€W PACTBOPEHHOI'O BEIIECTBA, B3AUMOIAEHCTBUE BOBI
¢ MertaJmlaMu  (HaTpueM HW  KajgbluueMm)  (BO3MOXKHO  KCIOJb30BaHUE
BUJICOMATEPHUAIIOB), UCCIEA0BAHNE 00Pa31I0B HEOPTAHUYECKUX BEUIECTB Pa3INYHBIX
KJIACCOB, HAONIO/IEHNE M3MEHEHUsI OKPACKH HMHJIMKATOPOB B PACTBOpPAxX KHUCIOT U
miesioueld, u3ydyeHue B3aumojencTBus okcuga meau (1) ¢ pactBopom cepHoi
KHCJIOTBI, KHCIOT C METAJUIaMH, pEaKUUd HEUTpaau3aluu, IMOIyYEeHHe
HEpPACTBOPUMBIX OCHOBAHHWW, BBITECHEHHWE OJHOrO METala JIPYTHM U3 pacTBOpa
COJIM, PEIICHUE HSKCIEPUMEHTANbHBIX 3aJady Mno TeMe 'BakHelmme Kiacchl
HEOPraHUYECKUX COCTUHEHUIT".

155.3.3. Ilepuonuueckuii 3akoH u llepuoguueckass cucremMa XHUMHUYECKUX
anementoB JI.MI. Menneneea. CrpoeHue aromoB. XHMHYECKash CBS3b.
OKHCANTETEHO-BOCCTAHOBUTENBHBIE PEAKIINN.

HepBBIe ITOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XUMUYECKUX »dJeMEHTOB. IloHsaTue o
rpynmax CXOAHBIX J3JICMCHTOB (HICJIOIIHBIC H IIECIOYHO3CEMCIBHBIE MCETAJIIBI,



raJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTepHbBIE OKCHUJIBI U
TUJIPOKCHJIBL.

Ilepnonnuecknii 3akoH. Ilepmommueckas cucTeMa XMMHYECKMX DIIEMEHTOB
.M. Menneneea. KopoTkonepuonHas W JJIMHHONEpUOnHas  (OPMBI
[Iepnonnueckoii cucremsl xumudeckux aemeHToB .M. Menneneesa. [lepnoasl u
rpymmbl. OU3NYECKUI CMBICI MTOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U T'PYIIIbI
AJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX sifep. M3oTonsl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J0YeK aToMOB IMepBbIX 20 XMMHYECKUX  DIEMEHTOB
[Tepnognueckont cucremsl JI.M. MeHnneneesa. XapakrepucTuka XUMHYECKOIO
AJIEMEHTA 1O €ro NnojoxkeHuro B [lepuonnueckont cucreme [I.11. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAJJIMYECKUX CBOMCTB MO TpyIIiaM U MepuojaM. JHaYCHUE
[Teprognueckoro 3akoHa u [lepnonnveckor CUCTEMbI XUMHUYECKUX SJIEMEHTOB IS
pa3BUTHs HayKHu U npaktuku. [I.11. MeHnaenees - yuyeHbIN U IpakIaHNH.

Xumuyeckass cBsI3b.  KoBajeHTHas (HOJ’ISIpHaSI )41 Hel'IOJ'IHpHaSI) CBs3b.
QHGKTpOOTpI/IIIaTeJIBHOCTL XUMHYECKHUX 2JIEeMEHTOB. MOHHAas CBSI3b.

CreneHb OKHCJICHUA. OKHCIIUTEIIBHO-BOCCTAaHOBUTEIbHEIC PCaAKIUU.
HpOI_[CCCBI OKHMCJICHHS M BOCCTAHOBJICHUS. OKMCIIMTEIIM U BOCCTAHOBUTEIIH.

XUMUYECKUN D3KCIIEPUMEHT: H3ydeHHE OOpa3loB BEIIECTB METaNIOB H
HEMETAJUIOB, B3aUMOACUCTBHE THUIAPOKCHIA IMHKA C pacTBOpaMH KHUCJIOT U
LIEJI0YEH, IPOBEACHUE ONBITOB, WLIIOCTPUPYIOIIHUX IPUMEPHI OKHUCINUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLH (TOPEHUE, PEAKIINH PA3JI0KEHHUS], COSTUHEHUS).

155.3.4. MexnpeIMeTHbIE CBSI3HU.

Peanmam/lﬂ MCKIIPEAMCTHBIX CBsI3EM IIpu HM3YyUYCHHHU XHUMHHU B 8 KJacce
OCYHICCTBIIACTCA 4YCPE3 HUCIIOJIB30BAHHC KaAK O6IHHX CCTCCTBCHHO-HAYYHbIX
HOHﬂTHﬁ, TaK H HOHHTHﬁ, ABJIIAOIIUXCA CUCTCMHBIMU I OTACIIBHBIX ITPCIMCTOB
CCTCCTBCHHO-HAYYHOI'O MHKJIA.

OOmre ecTeCTBEHHO-HAYYHbIC TOHSTHS: HAy4YHBIA (DaKT, THUIOTE3a, TEOPHS,
3aKOH, aHauu3, CHHTE3, KIacCH(PUKAIUsI, TEPHOANIHOCTh, HAOIIOICHUE,
3KCIEPUMEHT, MOACIUPOBAHNUE, U3MEPEHNE, MOJIEIb, SIBICHUE.

®du3uKa: Marepusi, aToM, IEKTPOH, NPOTOH, HEUTPOH, NOH, HYKJIU]I, ©30TOIIbI,



PaIuoOaKTUBHOCTh, MOJICKYJA, JJICKTPUYSCKUN 3apsj, BEIISCTBO, TENO, 00BEM,
arperaTHo€ COCTOSIHME BeIIeCTBa, Ta3, (U3WYCCKUE BEIUYHHBI, CIHHHIIBI
U3MEPEHUs, KOCMOC, TIaHeThl, 3Be3/bl, COMHIIE.

buonorus: dorocuntes, apixanue, onocdepa.

['eorpadusi: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE TOPO/BI, MTOJIE3HbIE
MCKOTIaeMBbI€, TOIIJINBO, BOTHBIE PECYPCHI.

155.4. Conep:xanue o0yuenusi B 9 Kiacce.
155.4.1. BemecTBo U XUMUYECKasi peaKIusl.

[Tepnonnueckuii 3akoH. Ilepuogmueckass cucTeMa XUMHYECKHX SJIEMEHTOB
J.1. MenneneeBa. CTpoeHHue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHUHM CBOIICTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOAOB, KA, KATBIIUI U UX COCTMHEHUI
B COOTBETCTBUHU C MOJOKEHUEM JIEMEHTOB B [ leproanueckoii cucrteme U CTpOCHUEM
X aTOMOB.

CTpOCHI/Ie BCIICCTBA. BHUJbI XMMHUYECKON CBSI3U. THIIbI KpUCTATININYCCKUX
PEUICTOK, 3aBUCUMOCTD CBOMCTB BCIICCTBA OT THIIA KpHCTaHHHqCCKOﬁ PCUICTKU U
BHUa XUMHUYECKOU CBSI3U.

KJIaCCI/I(l)I/IKaHI/IH N HOMCHKJIaTypa HCOPraHMYCCKHX BCIICCTB. XUMHUYECKHUE
CBOMCTBA BCHICCTB, OTHOCAINUXCA K PpPa3JIM4YHbIM KJIaCCaM HCOPIraHHYCCKHUX
COCﬂHHeHHﬁ, ICHCTUYCCKAsA CBA3b HCOPTraHNYCCKHUX BCIICCTB.

Knaccudukanuss XUMHYECKUX PeakUUid O PA3IMYHbIM MPU3HAKAM (110 YUCITY
M COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETIEHEW OKUCIEHUS XMMHYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTUIO KaTan3aTopa). JK30- U SHJIOTEPMUYECKHE PEaKLUU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[lonsitue o ckopocth XumHu4ecko peakiuu. [loHarue 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUUYECKUX peakiusax. [IoHsTHE O TOMOTeHHBIX M Te€TEePOTeHHBIX
peakuusax. [lonsatue o karanmse. [loHsTre 0 XMMUyecKoM paBHOBeCcHH. DaKTOPBHI,
BIIASIIOIIME HA CKOPOCTh XUMHUYECKOM pEAaKUUMHU U TIOJ0XKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCITUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKIMHM,  DJIEKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peakumu. CocraBnenue YpaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKIMi €  HUCIIOJB30BAHUEM  METOJA



AJIEKTPOHHOTO OaJlaHca.

Teopus 1EKTPOIIUTHUECKON AUCCOLMAIUU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHnW3M JHCCOIMALIMM BELIECTB C PA3JIWYHBIMU BUIAMHU
XxuMuueckou cBsizu. Ctenenp aucconnanuu. CHIIbHBIE U CJ1a0ble AIEKTPOJIUTHI.

Peakiuu moHHoro oomMeHa. YcinoBusl POTEKaHUSI PeaKklMii HOHHOTO OOMEHa,
MOJIHBIE W COKpAIllCHHbIE HWOHHBIE ypaBHEHUs peakuuil. CBONCTBa KHUCIIOT,
OCHOBaHUM U COJIeH B CBETE MPEACTABICHUN 00 AIEKTPOTUTUYECKONU TUCCOIIUALINH.
KadecTBeHHbIe peakiiu Ha HOHBIL. [TOHATHE O THIPOIU3E COTEH.

XUMHUYCCKHH SKCIICPUMEHT: O3HAKOMJICHHE C MOJACISIMH KPHCTALTUNYCCKUX
pelIeTOK HeOPraHMYECKUX BEIIECTB - METAJNIOB M HEMETaIIIOB (TpaduTa u anMasa),
CIIOKHBIX BEIIECTB (XJIOPUJA HATPHs), HMCCICIOBAHHE 3aBUCHMOCTH CKOPOCTH
XUMHAYECKOH PEaKIUH OT BO3JSHCTBHUSA Pa3IMUHBIX (DaKTOPOB, HCCIICTIOBAHHE
AIIEKTPOMPOBOHOCTH PACTBOPOB BEIIECTB, MPOIECCa MUCCOIUAIANA KHUCIIOT,
miesioued U coieil (BO3MOXKHO HMCIOJB30BAHHWE BHIEOMATEpUaJOB), MPOBEACHHUE
OTIBITOB, WJUTFOCTPUPYIOMIUX TPU3HAKU TMPOTCKAHUS PEAKIUid HOHHOTO OOMeHa
(oOpazoBaHue oOcajaka, BbIJCIICHUE Tra3a, OOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPUMEPhl  OKHUCIUTCIHPHO-BOCCTAHOBHUTEIBHBIX — PEaKIUN
(ropeHHe, peaklMK Pa3JIOKCHUS, COCAWHCHHMS), pPACIO3HaBaHHE HEOPTaHHYCCKHUX
BCIIECTB C IIOMOINBIO KAYECTBEHHBIX pEaKkIMid Ha HOHBI, peIIeHUe
AKCIIEPUMEHTAIBHBIX 3aJ1a4.

155.4.2. Hemerasuibl 1 ©X COEAUHEHUS.

OO6mas  xapakTtepucTtuka TrajoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIeHHs. CTpoeHHe U (PU3MYECKHE CBOKMCTBA MPOCTHIX
BELIECTB - TaJIOT€HOB. XMMUYECKHE CBOWCTBA HA MPUMeEpE XJiopa (B3auMoAecTBUE
C MeTajulaMH, HeMeTajulamMH, Iesodamu). XiopoBoaopod. ConsiHas KHUCIOTa,
XUMUYECKUE CBOWCTBA, IIOJlydyeHUe, IpuMeHeHue. Jleicrteue xjaopa H
XJIOPOBOZOPO/a HA OPraHMU3M YeJIOBEeKa. BaxkHenmme XJI0puapl U UX HaAXOXKICHUE B
IIPUPOLE.

Obmas xapakrepuctuka 37eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

Crpoenue u Gu3nUeCKHe CBOWCTBA MPOCTHIX BEIIECTB - KHUCIOPOAA M CEPHI.
AnnorponHbie MoAU(UKAIIMKM KUCIOpOAA U Cepbl. XUMHUYECKUE CBONCTBA CEPHI.
CepoBogiopoj, ctpoeHue, GU3nIecKre U XuMUIecKkrue cBoicTBa. OKCHUIbI CEPhI KaK
MpeACTaBUTENIN KUCIOTHBIX OKCHI0B. CepHast KUCI0Ta, PU3NUeCKue U XUMUUYECKHE



CBOMCTBa (00IIME Kak TMPEACTaBUTENsS Klacca KUCIOT U CHenupuyecKue).
XUMHUYECKHE PEaKlny, JieXkallle B OCHOBE MPOMBIIIIEHHOTO CII0c00a MOTy4YeHus
cepHoil kuciotel. [Ipumenenne. Conu cepHON KUCIIOTBI, KAYECTBEHHAs pEaKIUs Ha
cynbdar-uoH. HaxoxkneHue ceppl W €€ COCAUHEHHMH B MpUpoAe. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIMIEH cpefbl COENUMHEHHUSIMU Ccepbl (KUCIOTHBIE JOXKH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €T0 MPEAOTBPAILICHHUS.

OOmas xapaktepucTuka 3J1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHHE B NPUPOAE, PU3NUYECKUE U XMMHUYECKHE CBOWCTBA.
Kpyrosopot a3ora B npuposae. AMMuax, ero pu3nueckue U XuMHUUeCKUe CBOMCTBA,
noigyyeHue M npumeHeHue. Comu aMMOHUS, UX (PU3NYECKUE U XUMHUYECKHUE
CBOMCTBa, NpuMeHeHHe. KadecTBeHHas peakuus Ha WOHBI aMMOHUA. A30THas
KHUCIIOTa, €€ TOoJydeHHne, (U3MYEeCKMe M XUMHUYECKHE CBOHCTBa (OOmme Kak
OpeCTaBUTENSl Kilacca KUCIOT U crneuuduueckue). Mcnonp30BaHME HUTPATOB U
coJieil aMMOHHMSI B Kau€CTBE MUHEPAJIbHBIX yI0OpeHUl. XUMHUUECKOE 3arpsi3HEHHUE
OKpYyKaroliend cpeabl COEIMHEHUSAMM a30Ta (KUCIOTHBIE TOXKIU, 3arpsi3HEHHE
BO3/1yXa, IOYBBI U BOJJOEMOB).

docdop, amnorponHbie Mmoaudukanun Gocdopa, puznuecKkre U XUMHIECKUE
coiictBa. Oxcup gocdopa (V) u dochopnas kuciora, GU3NIECKUE U XUMHUUECKUE
cBoiicTBa, monydenue. Mcmomnbp3zoBanue QocdaroB B KauecTBE MHHEPAIbHBIX
ya0OpEeHHUiA.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIICHUSI.

VYriepon, amaoTpomHbBIE MOMU(HKAIIMU, PpACIpPOCTPAHCHHE B TPHPOIE,
dbuznyeckrue M XUMHYECKHE CBoicTBa. AgncopOums. KpyroBopor yriepona B
npupoze. OKCuabl yriiepoja, nx Gu3ndecKkrue i XHMHUYECKHUEe CBOWCTBA, ICHCTBHE Ha
KUBBIC OPTaHWU3MBbI, TMOJIYYCHHE W TNPUMEHEHHE. OKOJIOTHYECKHE MPOOJIEMBI,
CBsI3aHHBIE ¢ okcuaoM yriepona (I1V), runoresa mo6ansHOTo MOTEIICHHSI KITMMAara,
NapHUKOBBIN 2 (DeKT. YroapHas KHCIIOTa U €€ COJIU, X (PU3NYECKUE U XUMUYECKHE
CBOICTBA, MONTy4YeHUE U IpuMeHeHne. KauecTBeHHas peakius Ha KapOOHaT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH W CEIHCKOM
XO35ICTBE.

[lepBoHavyanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriepona (MeTaH, 3TaH, STUJIEH, alleTHIIeH, 3TaHOJ, NIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HCTOYHUKH YITIEBOJOPOIOB (YTOJb, IPUPOIHBIN ra3, HEPTh), IPOAYKTHI



ux nepepaboTku (OEH3UH), X POJIb B OBITY M MPOMBIIIICHHOCTH.

[TonsiTHe 0 OMONIOTMYECKN BaXKHBIX BEIIECTBAX: KHPax, OeIKax, yrieBoaax - u
UX POJM B IKU3HU 4YEJOBEKa. MarepualibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHECHUM.

KpemHuuii, ero ¢Qusnyeckne W XHMHUYECKHE CBOWCTBA, IIOJYyYEHUE W
npumeHeHue. CoeMHeHns KpeMHus B mpupoje. O01ue npecTapieHus 00 okCuae
kpemuus (IV) u xkpemHueBoil kuciote. CUIMKAThl, UX HMCIOJIb30BAHUE B OBITY,
MEIULMHE, TPOMBIIIJIEHHOCTH. BaXkHelIne CTpOUTEIbHbIE MAaTEPUATIbl: KEPAMUKA,
CTEKJIO, IIEMEHT, OeTOH, >kene300eToH. [Ipobiaembl Ge30MacHOTO MCMONIb30BaAHUS
CTPOUTEJIBHBIX MAaTEPUAIIOB B IOBCEHEBHOM KU3HU.

XUMHUYECKUHN DKCTIEPUMEHT: M3yueHHue oOpaslloB HEOPTaHWYECKHUX BEIIECTB,
CBOMCTB COJITHOW KHCIJIOThI, TPOBEACHUE KAYECTBEHHBIX PEAKIIMI HA XJIOPUI-UOHBI
¥ HaONIO/IEeHNEe TPU3HAKOB WX MPOTEKAHMS, OMBITHI, OTpPaKaroNe (pu3udeckue u
XUMUYECKHE CBOMCTBA TAJIOTEHOB UM UX COEJUHEHUM (BO3MOKHO HMCIOJIb30BAaHUE
BUJIEOMATEPHUAJIOB), O3HAKOMJIEHME C OOpa3laMu XJOPUAOB (TaJOreHUI0B),
O3HAaKOMJIEHHE ¢ 00pa3laMu Cepbl U €€ COSAMHEHUSIMU (BO3MOXKHO HCTIONIb30BaHUE
BUJIEOMaTEpHAaNIOB), HaOIIOEHUE Tpoliecca OOyIIMBaHUs caxapa MoJ JeWCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, HW3YYEHHE XUMHUYECKUX CBOWCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, TPOBE/ICHNE KaueCTBEHHOM PEaKIMu Ha Cylbdar-
WOH W HAOJIONCHHE TMpU3HAKa €€ MPOTEeKaHWs, O3HAKOMJIEHHWE C (PU3NYECKUMHU
cBoiicTBamMu azota, (Gocdopa W UX coemuHEHUN (BO3MOXKHO HCIIONTH30BAHUE
BUJICOMATEpPHAIOB), oOpa3iiaMu a30THBIX U (HOCPOPHBIX yAOOPEHUI, MOTyUYEHUE,
coOupaHue, pacrno3HaBaHHE U U3YYEHUE CBOMCTB aMMHUaKa, MPOBEACHUE
Ka4eCTBEHHBIX PEaKIMi Ha MOH aMMOHUs U (ocdaT-uoH U U3yUyeHHE MPU3HAKOB UX
IIPOTEKAHUsA, B3aUMOJECUCTBUE KOHLEHTPUPOBAHHOW A30THOM KHUCJIOTBI C MEBIO
(BO3MOXHO HCIIOJIb30BAHHE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJienen
KPUCTAJUIMYECKUX pEeHIeTOK anMasa, rpaduta, ¢ysuiepeHa, O3HAKOMIIEHHUE C
IpoleccoM aAcOpOIMM PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YyTIEM H
YCTPOWUCTBOM MPOTHBOTra3a, MOJIy4YyeHUue, COOUpaHue, pacrlo3HaBaHUE U W3yUYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE KAUYeCTBEHHBIX PEAKIMHA HAa KapOOHAT W
CUJIMKAT-UOHbI W H3yYECHHE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIHUEH CHIIMKATHOW MPOMBIIIUIEHHOCTH, PEIIEHUE SKCIIEPUMEHTATBHBIX 3a1a4
1o TeMe "BaxkHele HeMeTaliIbl U UX COeqUHEHNA".

155.4.3. MeTtajuisl 1 X COeTUHEHUS.

OO6m1as xapakTepruCcTUKa XUMHUYECKHUX 3JIEMEHTOB - METAJIJIOB HA OCHOBAHUH MX
nonoxxeHus B [lepronnueckoit cucreme xumuueckux anemeHToB .M. MenneneeBa



U CTpoeHHUs aToMOB. CTpoeHue MeTaINIOB. MeTalllmn4eckas CBSI3b U METaJNINYECKasl
KpUCTAJUIMYECKasT PElIETKA. OJIEKTPOXUMHUYECKHM PsJ] HANPSIKEHUH METaJUIOB.
dusnueckue U XUMHUYECKHE CBOMCTBa MeTayuioB. OOmue crocoObl MONTydeHHs
MmeTawioB. [loHsATHE O KOPPO3UMM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT
koppo3uu. CmiaBbl (CTallb, YyT'YH, JIOPATIOMUHUIA, OpOH3a) U UX MPUMEHEHUE B
OBITY W MPOMBILIIIEHHOCTH.

[IlesouHble MeTaIUIBL: TIONOXKEHHE B Ileprognveckor CUCTEME XMMHUYECKHUX
anemeHToB J[.M. MeHnneneeBa, CTpOCHHME HX aTOMOB, HAXO0XKICHUE B IIPUPOJE.
dusznyeckre 1 XUMHYECKHE CBOMCTBA (Ha mpumMepe HaTpus U Kaiaus). OKCUIbI U
TUJIPOKCHU/JIBI HATPpHUS U Kauius. [ [puMEeHEeHNE MEeI0OYHBIX METAJIJIOB U UX COCIMHEHHUM.

[IlemouyHO3eMENbHBIE META/UIBI MAarHuil W KaJdbIMi: IIOJIO)KCHHE B
[lepnognueckoi cucreme xumuueckux 3nemenToB /.M. MenneneeBa, cTpoeHne ux
aTOMOB, HaxOXxJeHHe B npuponae. Ou3ndeckue U XMMHUYECKUE CBOMCTBA MarHus U
Kanblus. Baxueilire coeMHeHs Kaablusl (OKCHUT, THAPOKCU]T, COJIN). JKeCTKOCTh
BOJIBI U CIIOCOOBI €€ YCTPaHCHMUSL.

AnmtoMuHui: nonoxkeHue B Ilepuonnueckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
.. MeHnneneeBa, CTpOEHHE aroma, HaxOXKICHWE B npupoac. DPuU3NUECKUE U
XUMHUYECKHE CBOMCTBA altOMUHUA. AMGOTEpHBIE CBOMCTBA OKCHAA M THAPOKCH]IA
ATIOMHUHHUSA.

JKenezo: nonoxxenue B [lepuoguueckon cucreme Xxumudeckux 3yeMeHToB .M.
MeHieneeBa, CTpOEHUE aToMa, HAaX0XKACHUE B Ipupoie. PU3nuecKue 1 XUuMUYECKUe
cBoMcTBa xene3a. OKCuIbl, THAPOKCHIbI U cou conu xene3a (II) u xenesza (I11), nx
COCTaB, CBOMCTBA U MOJIyYEHHE.

XUMHUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3ilaMi METaJJIOB U CILIaBOB,
ux (U3NYECKUMU CBOMCTBAMM, H3y4YEHHE pE3yJbTaTOB KOPPO3UU METAJIOB
(BO3MOXXHO HCIOJIb30BAaHHUE BHUCOMATEpPHATIOB), OCOOCHHOCTEH B3aMMOACUCTBUS
OKCH/Ia KaJIbIIUS U HAaTPUs C BOJOW (BO3MOXKHO MCIIOJIb30BAHUE BUICOMATEPHUAIIOR),
HCCIIeZIOBaHNE CBOMCTB >KECTKOM BOJBI, TIPOIECCa TOPEHUS Kejle3a B KHUCIOPOC
(BO3MOXKHO  HCMOJB30BAaHWE  BHJICOMATEpPHUAIOB), IMPU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX pEaKIINil HaA MOHBI (MarHus, Kajablvs, aTFOMUHUS, TMHKA, xese3a (1)
u sxeneza (III), mequ (II), HaOmromeHWe W ommcaHWE TPOIECCOB OKPAITUBAHUS
JIaMEHU HWOHAMU HaTpus, Kaiusl M Kajdblus (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBAHUE aM(POTEPHBIX CBONCTB THAPOKCHIA AIFOMUHUS U
TUAPOKCHUIA IIMHKA, PEIICHUE DKCIIEPUMEHTANIBHBIX 3a7ad 1o Teme "Baxueliue
METaJUIbl U UX COCAMHEHUS".



155.4.4. Xumus 1 oKpyxarolias cpeja.

BemectBa u Marepuanbl B MOBCEAHEBHOW >XKW3HHM 4YeIOBEKa. bezomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peaknuii B ObITy. IlepBas momomis mpu
XMMHYECKUX 0KOrax U OTPABJICHHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpennl (mpeienbHas JOMycTUMas
KoHIleHTpanus BemiecTB (ganee - [1J1K). Pons xuMuu B pemieHUn 3KOJIOTHYECKUX
npooIieM.

XUMUYECKUM OKCIICPUMCHT: U3YUCHHC O6p8,3HOB MarcpuruajioB (CTGKJIO, CIIJIaBbI
MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJ'IBI).

155.4.5. MexnpeamMeTHbIE CBS3U.

Peanuzanust MeXnpeAMETHBIX CBSI3€H MpU M3YYEHUH XUMHM B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 MCIOIb30BAaHHE KaK OOIIUX €CTECTBEHHO-HAyYHBIX
MOHATUH, TAK W MOHATUH, ABISIOIIMXCS CUCTEMHBIMU JUJISI OTJEIBbHBIX IMPEAMETOB
€CTECTBEHHO-HAYyYHOIO [IMKJIA.

OOmue ecTeCTBeHHO-HAyYHBIC TOHSATHS: HAy4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIaccuukamus, TMEepUOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, HW3MEPEHHE, MOJENb, SBJICHHE, TapHUKOBBIN
3¢ deKT, TEXHOTOTHS, MaTEPHUAITHI.

dusnka: Marepusi, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJI, U30TOIIbI,
pPaIMOaKTUBHOCTD, MOJIEKYJIA, AIEKTPUUYECKUHN 3aps, MIPOBOJIHUKH,
MOJTyTPOBOIHUKY, ~ JTUAJICKTPUKH, (POTOPIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperarHoe€ COCTOSIHUE BEUIECTBA, a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAJIIINYECKAs
pelieTka, CIuiaBbl, (PU3NUYECKHE BEJIMYMHBI, €AUHUIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3B€3/1bI, COJHIIE.

buonorusi: gorocunTes, npixanue, Ouocdepa, PKOCHCTEMA, MHUHEPATbHbBIE
yA00peHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, rugpocdepa, MUHEpaNIbl, TOPHBIE MTOPOJIbI, MOJIE3HBIE
UCKOIIaeMbI€, TOTUIMBO, BOTHBIE PECYPCHI.

155.5. Ilnanupyemblie pe3yJibTaThl OCBOCHHUSI MPOrpaMMbl 0 XHUMHHU Ha
YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHusl.

155.5.1. M3yueHue XuMHUM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs



HANPABJICHO Ha JIOCTHKEHUE OOYYaIOIIMMHKCS JTUYHOCTHBIX, METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIBTATOB OCBOCHUS yU€OHOI0 MpEeIMETa.

155.5.2. JlngHOCTHBIE PE3yIbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTHralOTCs B XOJA€ OOy4eHUsT XMMHH B €IUHCTBE Yy4eOHOU H
BOCIIUTATENIbHON JIEATEIbHOCTU B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIETYPHBIMU U JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, MPUHATHIMU B
oOliecTBe MpaBWJIaMd M HOPMaMU TMOBEIEHUS M CHOCOOCTBYIOT IIpolieccam
CaMONO3HAHUs, CAMOPA3BUTHA U COLMATN3ALIMN 00yYatOIINXCS.

155.5.3. JluuyHOCTHBIE pe3yIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOITUXCSI
PYKOBOJCTBOBATBHCS ~ CUCTEMOM  IO3UTHUBHBIX LIEHHOCTHBIX OpPHUEHTALMUA U
paclIMpEeHUeE OIbITA ACSATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

) marpuoTU4EeCKOro BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOLIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACIEQUI0, INOHMMAaHMS 3HAUYEHUS XMMHMYECKOM HAyKM B JKH3HU
COBPEMEHHOI0 00IIecTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHON HMH(pOpManuen o
NEPEAOBBIX JOCTUKEHUAX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOM XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U O0ILECTBA;

2) rpaskJIaHCKOTO BOCTIUTAHUSI:

MPEACTABJIEHUS] O COLMAIIBHBIX HOPMAaX W MPAaBAJIAX MEXKJIMYHOCTHBIX
OTHOLIEHUA B KOJIJIEKTHBE, KOMMYHUKATUBHOI KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYyrMX  BHJAX
JESTEIHPHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW MACSITEIBHOCTH IIPH
BBITIOJIHCHUU Y4YEOHBIX, TIO3HABATENIbHBIX 3aJ1a4, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IAaHUM YUYEOHBIX MPOEKTOB, CTPEMJICHUS K B3AaMMOTIOHUMAHUIO
Y B3aUMOIIOMOIITH B ITPOIIECCE ATOM yUeOHOM AesTeTbHOCTH, TOTOBHOCTH OIIEHUBATh
CBO€ TOBEACHUE M IOCTYNKH CBOHUX TOBApHILEH C MO3WLIMU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHI NOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO MTO3HAHUS:

MHPOBO33PEHYECKUX MPEACTABICHUN O BELIECTBE M XMMHYECKOW PEAKIIUH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PA3BUTHUS HAYKU U COCTABJIAIOLIUX
OCHOBY ISl TIOHUMAaHMS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOAbI, B3aUMOCBSI3SX YEJIOBEKA C
MIPUPOJHOU CPENOM, O POJIM XUMHUHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;



MO3HABATEJIbHBIX MOTHUBOB, HAIIPABJICHHBIX HAa MOJIYYCHHWE HOBBIX 3HAHUU I10
XUMHUH, HEOOXOTUMBIX JJII OOBSICHEHHS HAOFOaeMBIX IIPOIIECCOB U SBIICHUM;

MO3HABATEIHLHOM, WH(OOPMAIIMOHHON M YUTATENHCKOW KYJIbTYPBI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMU TEKCTaMM, CHPABOYHOMU
JUTEPaTypoul, JTOCTYNHBIMU TEXHUYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

MHTEepeca K OOy4YeHHI0 W TO3HAHMIO, JIIOO03HATEILHOCTH, TOTOBHOCTU M
CIIOCOOHOCTH K  caMOOOpa3oBaHUIO, MPOEKTHOM M  HMCCIEI0BaTEIbCKON
NeSITENIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABIECHHOCTH U YPOBHSA OOy4YEeHHS B
JIaJIbHEUIIIEM;

4) popmupoBaHUs KYIBTYPBI 3TOPOBBS:

OCO3HAaHUS IIEHHOCTH >KM3HH, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
37I0pOBBIO, YCTAHOBKHM Ha 3JI0pOBBIN 00pa3 >KM3HM, OCO3HAHMS IOCIEACTBUI U
HEMPUATHS BPETHBIX MPUBBIUEK (YIOTPEOIICHUS aNIKOTONs, HAPKOTUKOB, KypeHUs),
HEOOXOIUMOCTH  COONIONEHUS TMpaBUil OE30MaCHOCTH TMpHU  OOpallleHHH C
XUMHYECKHMHU BEIIECTBAMU B OBITY U peaabHOU KU3HU;

5) TpyIOBOTO BOCTIUTAHMUSI:

MHTEpeca K MPaKTUYECKOMY M3YUEHHIO Tpodeccuil U Tpyza pa3inuyHOro poja,
YBaXXEHHUE K TPYLY U pe3yJbTaraM TPYAOBOM JAEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs TpPEAMETHBIX 3HAaHMW 1O XUMHH, OCO3HAaHHOro  BbIOOpa
WH/IUBUTyaJIbHOM TPACKTOPHH MPOAOKEHUST 00pa30BaHUsA C YUYETOM JTMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHEMHON Npo(heCCUOHATBHOM IEATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb a/IallITUPOBATHCS B IPO(ECCUOHATIBHON CpeNiE;

6) SKOJOTMYECKOT0 BOCIIMTAHHUS:

HKOJIOTUYECKH 11eJIECO00Pa3HOT0 OTHOIICHHSI K PUPOJIC KaK UCTOYHUKY YKU3HH
Ha 3emJie, OCHOBE €€ CyIIEeCTBOBAaHUS, IOHUMAHHS IICHHOCTH 370pPOBOTO |
O6e3omacHOro oOpa3a KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
(GU3NIECKOMY W TICHXHUYECKOMY 370pPOBBIO, OCO3HAHHUS IICHHOCTH COOJIOICHUS
IpaBHJI OE30ITACHOTO MMOBEACHHUS IPH padOTE C BEIICCTBAMH, a TAKXKE B CHTYAIIHSIX,
YTPOXKAIOINX 37I0POBBIO M JKU3HH JIFONICH;

CHOCOOHOCTH MPUMEHSATh 3HAHUS, MOJTYYaeMble NPU U3YYEHHH XUMHH, IS
pelIeHusl 3a7ad, CBI3aHHBIX C OKPYXXAIOLIEW INPUPOAHOM CpPENOW, IOBBILICHUS



YPOBHS  DKOJIOTHYECKOW  KyJAbTYphl, OCO3HAHHS II00AJBHOTO  Xapakrepa
AKOJIOTUYECKHX MPOOJIEM U My TEH UX PEIIeHUsI TOCPEICTBOM METOJOB XUMUU;

DKOJIOTMYECKOTO  MBILIUICHUSA, YMEHHMS  PYKOBOACTBOBAarbCs UM B
IIO3HABATEJIbHOM, KOMMYHUKAaTUBHON M COLMAJILHON MTPAKTHKE.

155.5.4. Meranpeametnsie pe3yabTartel. B coctaBe MeTanpeaMeTHBIX
pe3y/lbTaTOB  BBIJCNSAIOT 3HAUYMMble Uit (OPMHUPOBAHUS  MHUPOBO33PEHUS
oOllleHay4YHbIe TOHSATUS (3aKOH, TEOpHs, MPUHLMIM, THUMOTe3a, (PakT, cucTema,
MPOIIECC, SKCTIEPUMEHT M APYTO€), KOTOPhIE HCTIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIpeJAMETaX M IO3BOJISIIOT HAa OCHOBE 3HAHUM M3 ITHUX MPEIMETOB
dbopMHpOBaTh TMPEJACTABICHHWE O IEJIOCTHOM HAyyHOHW KapTUHE MHpa, H
yHUBEpCAJIbHBIC yueOHBIE JEWCTBUA (IMO3HABaTeIbHBIC, KOMMYHHKATHBHBIC,
peryiasSTHBHBIC), KOTOphle oOecmeunBalOT (popMUpOBAaHHE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TIJITAaHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOU NeATeThHOCTH.
MeranpeamMeTHbie pe3yabTaTbl OCBOEHUS 00pa30BaTeIbHOM MPOTPaMMbl IO XUMUU
OTPXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU MO3HABATEIbHBIMU ACHUCTBUSIMHU, B TOM
Yucle:

1) 6a30BBIC JIOTMYECKHUE TCUCTBUSA:

YMEHHME HCIOJIb30BaTh IIPUEMBI JIOTUYECKOTO MBILUICHUS [PU OCBOCHUHU
3HAHUMW: PACKPBIBATh CMBICI XMMUYECKUX MOHATHUN (BBIACIATH WX XapaKTE€pHbIE
NPU3HAKY, YCTAHABIMBAaThb B3aMMOCBA3b C APYTMMHU MOHSATHUSAMH), HCIOJIb30BaTh
MOHATHS 711 OOBSICHEHUST OTJCIBHBIX (JAKTOB U SIBICHUH, BRIOMPATh OCHOBAHUS U
KPUTEPHUH TS KIACCU(PHUKAITMUM XUMHUYECKUX BEMIECTB M XUMHUYECKHX PEAKITUH,
yCTaHABJIMBATh MNPUUYUHHO-CIICICTBEHHBIE CBSI3U MEXIYy OObEKTAMU HU3Yy4YECHUS,
CTPOUTH JIOTMUECKUE PACCYKJIeHUs (MHIYyKTUBHBIC, ACIYKTUBHBIEC, 110 aHAJIOTUN),
MIPOBOINTH BBIBOJIBI U 3aKJIFOUEHUS;

YyMEHUE TNPUMEHSATh B TNpollecCe€ TMO3HAHUS TOHATUS (TpPEeIMETHBIE W
METanpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh IIMPOKO NMPUMEHSIEMbIE B XUMUU MOJIEIbHbBIC MPEACTABICHUS -
XUMUYECKANA 3HAK (CMMBOJI 3JEMEHTa), XuMuueckas ¢opMmylia U ypaBHEHUE
XUMUYECKOW PEaKIUU - TIPU PEIICHUH y4eOHO-TI03HABATEIBHBIX 33/1a4, C yYEeTOM
3TUX MOJACJBHBIX MPEACTABICHUN BBISBIKITH M XAPAKTEPU30BATH CYIIECTBECHHBIC
MPU3HAKUA U3YYaE€MbIX OOBEKTOB - XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUM,
BBISIBJISITH ~ OOILIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEACTBEHHBIE CBSI3U U
MIPOTUBOPEYMS B U3YUAEMbIX MPOLIECCAX U SIBJICHUSX;

2) 6a30BbIC UCCIIEAOBATEIbCKUE EHCTBUS:



YMCHHUC HCIIOJIB30BATh IIOCTABJICHHBIC BOIIPOCBI B Ka4YCCTBC HHCTPYMCHTA
ITIO3HaHH, a TAKKC B KAYCCTBC OCHOBBI AJIsA CI)OpMHpOBaHI/IH T'HIIOTC3hI 110 IIPOBCPKE
IMPaBUJIIbHOCTH BbICKA3bIBACMbIX CY)I(I[CHHP'I;

NpUOOPETEHHE OMbITa IO IUIAHUPOBAHUIO, OpPraHU3alUd W TMPOBEACHUIO
YUYEHHYECKUX OKCIEPUMEHTOB: yMEHHME HAOIIO#aTb 3a XOIOM IIpoLecca,
CaMOCTOSITENIBHO IPOTHO3UPOBATh €0 pe3yibrar, (popMysInpoBaTh 00OOLICHUS U
BBIBOJIBI [10 pe3yJIbTaTaM MPOBEJECHHOTO OMbITA, UCCIAEA0BAHUS, COCTABIIATH OTUET O
IPOJIEIIaHHOM padoTe;

3) pabota ¢ uHpOpMaITHE:

yMEHHE BBIOMpPATh, AHAIM3UPOBATH M HWHTEPIPETUPOBATh HWHOOPMAIIIIO
Pa3IUYHBIX BUJIOB U (POPM MPEICTABICHUS, TIOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHUKOB
(HaydHO-TIOMYJISIpHASL ~ JIUTEpaTypa XWMHUYECKOTO CONIEp)KaHUs, CIPABOYHBIC
nocoOus, pecypchl MHTepHeTa), KPUTHYECKH OIEHWBATh MPOTUBOPEUMBYIO U
HEJOCTOBEPHYIO MH(DOpMAIIUIO;

YMEHHE TIPUMEHSTh PAa3IUYHBbIE METOIBI M 3alpoChl MPH TOUCKE W OTOOpE
UHPOpPMAIIMK W COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOMUMBIX ISl BBITIOTHEHHUS
yueOHBIX M TIO3HABATENbHBIX 33a]a4 ONpeAETICHHOTO TUIla, IPUOoOpETEHHE OIbITa B
o0JlacTH  WCTIONB30BaHMsS  MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX — TEXHOJIOTHUH,
OBJIQJICHUE KYJIBTYpOIl aKTUBHOTO MCHOJIb30BAHUSI PA3IIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMpATh ONTUMAJIbHYIO (pOpMy mpeacTaBieHUs UHPOpPMALIUU U
WLTIOCTPUPOBATh peIIaeMble 3a7addl HECIOKHBIMH CXEMaMH, JHarpaMMaMHu,
apyrumMu popmMamu rpaduKy U KX KOMOMHAIIMSIMHU;

YMEHUE HCIOJIb30BaTh W aHaJW3MpOBaTh B Ipolecce ydyeOHOU U
UCCJIeIOBATENIbCKON JESTENbHOCTH MH(GOPMALIMIO O BIMSHUU MPOMBIIUICHHOCTH,
CEJBbCKOT'0 XO35MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY’KAOIEH TPUPOTHON CPEbI;

155.5.5. Y obyuaromerocs 6yayT chopMUPOBaAHBI CIIEYIONINE YHUBEPCATIbHBIC
KOMMYHHUKATUBHbBIE I€UCTBUSA:

YMEHHE 33J]aBaTh BOMPOCHI (B XOJ€ AUanora u (Win) JUCKYCCHH) IO CYILECTBY
oOcyxmaeMoil  TeMbl, (OPMYTUPOBATH CBOM TMPEUIOKECHHS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIOKEHHOM 3a/1a4H;

MPUOOPETEHHUE OMBITA MPE3CHTAIIUU PE3YJbTaTOB BBHITIOJTHEHUS XHUMHYECKOTO
AKCIIEpUMEHTA (J1a00paTOPHOTO OMbITA, JIJAOOPATOPHOUM pabOThl MO HCCIIEIOBAHUIO
CBOMCTB BEIIECTB, YYEOHOTO MPOECKTA);



3aMHTEPECOBAHHOCTh B COBMECTHOH CO CBEPCTHMKAMM IO3HABATEIBHOW U
UCCIIEZIOBATENIbCKOM JIEATENbHOCTH TPHU PEIICHWH BO3HUKAIOIIMX MpodieM Ha
OCHOBE ydeTa OOIIMX MHTEPECOB M COTIACOBAaHMS MO3UIMN (0OCYXIeHHs, OOMEH
MHEHUSMH, '"MO3rOBbIE€ IITYpPMBI', KOOpAWHALMS COBMECTHBIX JCHCTBUH,
OIpEJIEIICHHE KPUTEPHUEB IO OLIEHKE KaueCTBA BBHINOJIHEHHOW PabOThI U JPYTHE);

155.5.6. Y obyuaromierocst OyayT chopMUpPOBaHBI CIIEYIONINE YHUBEPCATIbHBIC
PETYIISITUBHBIC JICHCTBUS

YMEHHE CAMOCTOSITENIbHO OINPEAeNATh UEIU JIEeATeIbHOCTH, IJIAHUPOBAThH,
OCYIIECTBIISITh, KOHTPOJIUPOBATH M TPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BBIOUPaTh Hanboee 3(h(PEeKTUBHBIE CIIOCOOBI PEIICHUs] YUeOHBIX U
MO3HABATENBHBIX 3a/1a4, CaMOCTOATEIbHO COCTAaBISITh WM KOPPEKTHUPOBATH
IIPEUIOKCHHBIN  AJITOPUTM  JIE€MCTBUM TIPH BBINOJHCHUU 33JaHUM C y4YETOM
TIOJTyYCHHSI HOBBIX 3HAHWKA 00 HM3ydaeMbIX OOBEKTaX - BEIIECTBAX M PEAKIIHSIX,
OLICHHBATh COOTBETCTBHE MOJTYUEHHOTO PEe3yIbTara 3asiBICHHOM 1IeIH;

YMEHHUE UCIIOIB30BATh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEJIaraéMbl€ B YCIOBUU
3aJIaHUM.

155.5.7. IlpenmeTHbIE pe3yabTaThl OCBOCHUS IPOTPAMMBI 10 XUMHUHU HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUsI.

B cocraBe mnpeaMeTHBIX pe3yJabTaroOB 10 OCBOCHHIO  00s3aTEIBLHOTO
COJIEp’KaHMsI, YCTAHOBJIEHHOTO JaHHOW (denepanbHON pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYyYalOIIMMUCS HAy4YHbIE€ 3HAHUS, YMEHHUS U CIOCOOBI
NeHCTBUH, crnenupuIeckne JUis NpeaMeTHor obnactu  "Xumusa', BUIBI
JNEATENIBHOCTH IO  TMOJYYEHUIO HOBOIO  3HAHWS, €ro  HHTEPHpPETalNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIUsX.

155.5.7.1. K xonnmy oOydenuss B 8 Kiacce y oOydaromerocs OyayT
c(OpMHUPOBAHBI CIEAYIONINE TPEIMETHBIE PE3YJIBTAThI IO XUMUU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IIOHSATHUWA: aroM, MOJIEKYJa,
XUMHYECKUI JIEMEHT, TPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OHOPOAHAS
Y HEOJHOPOHAs), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAsl M MOJICKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAas Macca, MaccoBas OIS XHUMHYECKOro
AJIEMEHTa B COEAWMHEHUHU, MOJSIPHBIA 00bEM, OKCHUJ, KHUCIIOTa, OCHOBAaHUE, COJb,
ANEKTPOOTPULIATEILHOCTh,  CTEMEHb  OKHUCJICHUS, XHUMHYECKas  peakius,
KJaccuuKalusl peakiuii: peakiuu COCAUHEHUS, PEaKIIUU PA3I0KECHUS, PEaKIIuU
3aMeIlIeHUs, pPeakiuu OOMEHa, DK30- U IHAOTEPMUUYECKHE PEaKIMHU, TEIUIOBOU



addexr peakiuu, sAPO aTroMma, SIESKTPOHHBIA CIIOH aTroma, aTroMHas OpOHTalb,
paanyc atoMa, XMMHYECKasi CBS3b, MOJSPHAs M HEMOJSPHAs KOBaJEHTHAsl CBS3b,
WOHHAs CBSI3b, WOH, KAaTWOH, AaHWOH, PacTBOpP, MAaccoBas JOJs BEIIeCTBa
(mpolLieHTHas! KOHIIEHTpAlIKsI) B PaCTBOPE;

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKHX MMOHSITHI U IMPUMCHATH
OTH MOHATHA IIPHU OIMMCAHWH BCIUICCTB U UX HpCBpaH_IGHI/If/'I;

MCIIO0JIb30BaTh XMMUYECKYIO CUMBOJIUKY JJISI COCTaBJICHUSI (POPMYJT BEIIECTB U
YPaBHEHUU XUMHUYECKUX PEAKIUM;

OTpECNIATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OHHApHBIX COEAMHEHHSIX,
CTENEHb OKHCIICHUS DJJIEMEHTOB B OWHApPHBIX COCIUHEHUSX, MPUHAIICKHOCTH
BEIIECTB K OMPECICHHOMY KJIAcCy COEAMHEHUH 1Mo (opMysiaM, BUJ XUMUYECKOM
CBsI3U (KOBAJIEHTHAs U HIOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath  cMmbicn  [lepuommueckoro  3akona .M.  Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XUMHUECKHUX
3JIEMEHTOB OT WX MOJOXKEeHUA B llepuomnueckord cucteme, 3aKOHOB COXPAHEHUS
MaccChbl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YUYE€HHUS, 3aKOHA
ABorajipo, ONucChIBaTh M XapakTepu3oBarh TabauuHyro Qopmy llepuoanueckoit
CUCTEMBbl XMMHUYECKHX AJIEMEHTOB: pas3iinyarh MOHATUA 'TiaBHas noarpynna (A-
rpynna)" u "moOGounas moxarpymnmna (b-rpynma)", mMameie w OGoOJbIIME TEPUOIBI,
COOTHOCHUTH 0003HAYCHHsI, KOTOPhIE UMEIOTCS B Tabnuiie "[lepuogudeckas cuctema
xumudeckux anemeHToB J[.M. MenaeneeBa" ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij siapa, o0Ilee 4uciio
AJNIEKTPOHOB M pACHPEICTICHUE UX IO AIEKTPOHHBIM CJIOSM);

KJIacCU(PHUIMPOBaTh XUMHYECKHE DIEMEHTHI, HEOPTaHWMYECKHUE BEIIECTBA,
XUMHUYECKHE PEaKIUH (TI0 YUCTY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, 11O
TErI0BOMY 3P heKTy);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACcCOB, IIOATBEPXKIas OIMUCAHHUE MPUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIMX XUMUUYECKUX PEAKIINN;

MIPOTHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCUMOCTH OT MX KAauE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TNPOTEKAHHS XUMHYECKUX NPEBPALICHUN B PA3JIAYHBIX
YCJIOBHUSIX;

BBIYUCIISATh OTHOCHUTENIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JOJII0 XHMHUYECKOIO 3JIEMEHTa Mo (OpMylle COEAMHEHHUS, MAacCOBYIO



JIOJIF0 BEIIECTBA B PACTBOPE, IPOBOAUTH PACUEThl 10 YPABHEHHUIO XUMHUYECKOU
peakuuu;

MIPUMCHSITh OCHOBHBIC OICPAIIMM MBICITUTCIBHON JCATCILHOCTH - aHAu3 U
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMATU3aIUI0, KiIacCU(UKAIUIO, BBISIBICHUE
IPUYUHHO-CJICICTBEHHBIX CBS3CH - JIJIS1 U3YYCHHS CBOMCTB BEIIECTB U XUMUYECKHIX
peaKIii, eCTECTBEHHO-HAyYHbIE METOJbI IMO3HAHUS - HAONIOICHUE, W3MEPCHHE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (peabHbIN U MBICIICHHBIN);

CJIeIOBaTh MpPaBWJIAM TOJB30BAHMS XMMHUYECKOM MOCYHOW M J1abOpaTOPHBIM
o0opyIoBaHUEM, a TAKXKe MpaBUIaM OOpaIleHUsl C BEIIECTBAMHU B COOTBETCTBHUU C
UHCTPYKIMSIMU 110 BBINOJIHEHUIO JTA0OPATOPHBIX XWMHUYECKUX OIBITOB TIO
NOJYYEHUI0 U COOMpPAaHHIO Tra3000pa3HBIX BEIIECTB (BOIOpPOJAa U KHUCIOPOJa),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEHAEICHHOW MacCOBOM JOJEH PaCTBOPEHHOIO
BEUIECTBA, IUIAHMPOBaTb M MPOBOJUTh XHUMHYECKHE HKCHEPUMEHTHI 110
pacro3HaBaHHUIO PACTBOPOB IIEJI0YEH U KUCIIOT C TOMOIIbIO MHIMKATOPOB (JJAKMYC,
(denondranent, METUIOPAHK U IPYTHUE).

155.5.7.2. K xonny oOydenuss B 9 kiacce y oOydaromerocs OyayT
c(OpMHUPOBAHBI CIEAYIONINE TPEIMETHBIEC PE3YJIBTATHI IO XUMUU:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSTUM: XUMUUYECKUHN AJIEMEHT,
aToM, MOJIEKyja, UOH, KaTMOH, aHWOH, MPOCTOE BEIIECTBO, CJIOXHOE BEIECTBO,
BAJICHTHOCTb, JJICKTPOOTPHUIIATEIbHOCTh, CTENEHb OKHUCJCHMS, XHUMHUYECKas
peaKIys, XUMHIECKasl CBS3b, TEIIOBOM 3 (EKT peakIuu, MOJIb, MOJIIPHBIA 00bEM,
pacTBOp, DJIEKTPOIUTHI, HEIIEKTPOIUTHI, DSICKTPOJIUTUYECKAS JAUCCOIUAIIUS,
peakiuu MOHHOTO OOMEHa, KaTajau3arop, XMMUYECKOe paBHOBECHUE, OOpaTUMBbIE U
HEOOpaTuMbIe peakiuu, OKHCJIMTEIILHO-BOCCTAHOBHUTEIILHBIC peakiuu,
OKUCIIUTENb, BOCCTAHOBUTEIb, OKHCJICHHE W BOCCTAHOBJICHUE, aJUIOTPOMUS,
aM(oTepHOCTh, XMMHYECKas CBsI3b (KOBaJICHTHAs, WOHHAs, MeETaJJInyeckKas),
KPUCTAJUTMYECKasd PEelIeTKa, KOppo3usi METAIIOB, CILJIaBbl, CKOPOCTh XUMHUYECKOM
peakiuuu, npeaeabHo nonycrumas konreHntpanus [1JIK BemecTna;

HIITIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHYCCKHX MOHSITUN U IIPUMCHATD
OTHU IIOHATHSA IIPHU OIIMCAHNU BCIICCTB U UX HpeBpaI]_[eHI/Iﬁ;

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJISl COCTaBICHUS (POPMYII BEIIECTB U
YPaBHEHHM XUMUYECKUX PEAKLNN;

OmnpcaAcyIATh BAJICHTHOCTb M CTCIICHb OKHUCIICHUSA XHUMHYCCKUX JJICMCHTOB B
COCAMHCHUAX PA3JIMYHOIO COCTaBa, MPHUHAAJICKHOCTh BCHICCTB K OIMPCACICHHOMY



KJIAcCy COeMHEHUM 1o opmysam, BU XUMHUECKON CBSA3M (KOBaJeHTHAs, MOHHAs,
METAJIJIMYECKasi) B HEOPraHWYECKUX COCIUHEHMSX, 3apsi[i MOHA MO XUMHUYECKOU
dbopMmyIie, XapakTep Cpe/ibl B BOIHBIX pACTBOPaX HEOPTaHUUYECKUX COCTUHECHUM, THIT
KPHUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbicn  Ilepuoguueckoro 3axkona J[.M. MenneneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHHE: OMHUCHIBaTh M XAPAKTEPU30BATH TAOIUYHYIO
dopmy Ilepuonuueckoil cUCTEMbl XMMHUYECKUX 3JIEMEHTOB: pa3linyaTh IMOHSATHUSA
"maBHas noarpynna (A-rpynmna)" u "nmodounas noarpynna (b-rpynna)", maineie u
OoJbIIIME IEPUO/IBI, COOTHOCUTH 0003HAUEHUs1, KOTOPbIE UMEIOTCS B IEPUOANUYECKOM
TaOIUIe, C YHUCIOBBIMH XapaKTEPUCTUKAMM CTPOCHMSI aTOMOB XHMHUYECKHUX
3JIEMEHTOB (COCTaB U 3aps]l sijipa, oOliee YUCIIO IEKTPOHOB U paclpeesieHne ux
IO DJEKTPOHHBIM CIJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCAMHEHUM B MpeJenax MajblX MEPUOIOB M IIIABHBIX
HNOATPYMNI C YYETOM CTPOCHHS KX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPraHWYECKHE BEIECTBa,
XUMUYECKHE PeaKIuu (MO YUCIY U COCTAaBY YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, MO
TerioBoMy 3¢G(deKTy, M0 HU3MEHEHHUIO CTENEeHEW OKHUCICHUS XUMHUYECKHX
3JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) O0OMME U cHenupUIecKUe XHUMUUYECKUE
CBOMCTBA MPOCTHIX M CJIOXKHBIX BEIIECTB, MOATBEPXKAAsl OMHCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX Y MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUIECKUX PEAKITUN;

COCTaBJISITh YPABHEHHMSI SJIEKTPOTUTUUECKON JUCCOLMALIMHN KUCIIOT, IIEJIOUEN U
COJIEH, NIOJIHBIE ¥ COKPAILICHHbIE YPABHEHUS PeaklUii HOHHOTO OOMEHa, ypaBHEHUS
peakiuii, MNOATBEPKIAIOIIUX CYLIECTBOBAHME TE€HETUYECKOM CBS3M MEXKIY
BEUIECTBAMHU PA3JIUYHBIX KIJIACCOB;

PAaCKpPLIBATH CYIITHOCTb OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
MoCpCaACTBOM COCTABJICHUA 3JICKTPOHHOI'O OajlaHca dTHUX peaKuHﬁ;

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT HX CTPOCHHA,
BO3MOKHOCTH ITPOTCKAHUA XUMHNYCCKHUX npeBpameHHﬁ B PAa3/IMYHBIX YCIIOBUAX;

BBIYKCIIATh OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJISIPHYKO MacChl BELIECTB,
MacCOBYIO JOJK0 XMMHUYECKOTO 3JEMEHTa MO (POpMyse COEIUHEHHS, MaCCOBYIO
JIOJI0 BEILLECTBA B PACTBOpPE, MPOBOAUTH PACYETHI MO YPABHEHUID XUMHYECKOU
peaKkIuy;

coOnroiaTh MpaBHiia MOJIb30BAHUS XMMHUYECKOW MOCYI0M U J1abOpaTOpHBIM



o0opymoBaHUEM, a Tak)Ke MpaBuUiia OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUMUSIMU O BBINOJIHEHUIO JA0OPAaTOPHBIX XHMHYECKHX OMBITOB IO
MOJTYYCHUIO M COOMPAHMIO Ta3000pa3HbIX BEIIECTB (aMMHAKa M YITIEKHUCIIOTO Ta3a);

IIPOBOJUTH PEAKLNH, IMOATBEPKAAIONINE KAYECTBEHHBIM COCTAB Pa3IMYHBIX
BELIECTB: pACIIO3HABATh ONBITHBIM IyTEM XJOPUAOPOMHUJI-, MOIUI-, KapOOHAT-,
¢docdar-, cunukar-, cynabdar-, THAPOKCUI-UOHBI, KATUOHBI AMMOHHMS U HOHBI
W3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIIME B BOIHBIX PAacTBOpPax HEOPTaHUYECKHUX
BEILIECTB;

MIPUMEHATh OCHOBHBIC OIEPAIlMd MBICIUTEIbHON JEATEIBHOCTH - aHalu3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEeHHE, CHUCTEeMaTHU3alldi0, BBISBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H - JUISI U3YUYEHHSI CBOMCTB BEIICCTB U XUMHUUYECKUX PEAKIIUH,
€CTeCTBEHHO-HAyYHbIC  METOABl  TIO3HAHMSA -  HAONIONCHHWE, H3MEpeHHe,
MOJIEIMPOBAHUE, IKCIEPUMEHT (PEabHbII U MBICIEHHBIH).

155.6. B (enepanbHbIX W pPErMOHAJIBHBIX MNPOLEAYypax OLEHKH KayecTBa
00pazoBaHUs UCIIOJIB3YETCs MepedeHb (KONU(PUKATOP) pacipeieICHHBIX 10 KjiaccaM
IpOBEPsIEMBIX TPEOOBaHUN K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHOM
IPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHus U JIEMEHTOB COJEP>KaHUS 10 XUMUHU.

TaOmuma 23

[IpoBepsiemble TpeOOBaHUS K PE3YJIBTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaresibHOM Mporpammel (8 Kiiacc)

Kon [IpoBepsieMble peIMETHBIE PE3YIBTAThl OCBOCHUS OCHOBHOU
IPOBEPSEMOT | 00pa30BaTEIHLHOM TPOrpaMMbl OCHOBHOI'O OOIIIEro 00pa3oBaHuUs
0 pe3yJbTara

1 ITo Teme: "[lepBoHavYaIbHBIE XUMUYECKUE MTOHATHS"

1.1 PaCKpbIBATh CMBICJ OCHOBHBIX XUMHUYECKHX TMOHSATHIL: aToM,
MOJIEKYJIa, XUMUYECKUI DJIEMEHT, IPOCTOE BELIECTBO, CIOKHOE
BEIIECTBO, CMECH (OIHOPOHAS U HEOAHOPO/IHAS ), BAJIECHTHOCTD,
OTHOCHTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJIWYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MacCOBast 1011 XUMHYECKOTO
DJIIEMEHTA B COCAMHEHUHU, MOJISIPHBIH O00bEeM, XHUMHUYECKas
peakmusi, Kiaccuukanus peakiuil: peakiuu COEIUHCHHUS,
peaKkUuu Pa3foKEeHUs, PEaKIUU 3aMElICHUs, peakluu oOMeHa,




9K30- ¥ SHJOTEPMHUYECKHUE PEAKIINH, TEIII0BOM A (DHEKT peakiinu,
pacTBOp, MaccoBas J10JIs BEIIeCTBa (IPOLIEHTHAS] KOHIIEHTPAI[us)
B pacTBOpe

1.2

WJTFOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX TTOHATHMN
U TPUMEHSTh 3TU TIOHSATHUS IIPU ONMCAHWUW BEIIECTB M HX
MpeBpaILCHUI

1.3

UCIIONIB30BATh XUMHUYECKYI0 CHUMBOJIMKY Ui COCTAaBJICHMS
(dopMyI BEHIECTB ¥ YpaBHEHUM XUMHUECKUX PeaKuit

1.4

PacCKpbIBaTh CMBICH 3aKOHOB COXPAHEHHS MAacChl BELIECTB,
MIOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHA
ABoraapo

1.5

ONpCACIATL BAJICHTHOCTL dTOMOB JJICMCHTOB B 6I/IHapHBIX
COCOAMHCHUAX

1.6

KJIACCU(UIMPOBATh XUMUYECKHE PEAKLIUU (TI0 YHUCTY U COCTABY
YYaCTBYIOLLMX B PEAKIMU BELIECTB, N0 TEIMJIOBOMY (P (DEKTY)

1.7

BBIYUCIIATH OTHOCUTEIBbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl
BEILIECTB

1.8

BBIYHCIIATH MAaCCOBYIO JIONI0 XHUMHYECKOTO DJJIeMEHTa II0
dbopmyne coeTMHEHus,

1.9

BBITUCJIITh MACCOBYHO IOJIFO B€CHICCTBA B paCTBOPC

1.10

IPUMEHATh  €CTECTBEHHO-HAYYHbIE METOJAbl IIO3HAHHS -
HAOMIOZCHUE, W3MEPEHHE, MOJECIUPOBAHUE, AKCIIEPUMEHT
(peaJIbHBIN U MBICIICHHBI )

I[Io Teme: "BaxHeWmme NpeICTABUTENN HEOPraHUYECKUX
BEILECTB"

2.1

PACKPBIBATb CMBICI OCHOBHBLIX XHMHYCCKHX TTOHSITHIA: OKCH I,
KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

ONpENENATh NPUHAIEKHOCTh BEIIECTB K OMNPEACICHHOMY
KJIAcCy COE€MHEHUH 1o popmynam

2.3

KJ1accu(pUIUPOBAThH HEOPTAHUYECKHUE BEIIECTBA
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XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA
BEILIECTB  PA3JIMYHBIX KIJIACCOB, MOATBEpPXkKIas ONUCAHUE
npuMepaMyd MOJIEKYJISIPHBIX YPAaBHEHHM COOTBETCTBYIOLIUX
XUMHYECKUX PEaKIUn

2.5

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
Ka4e€CTBEHHOTO COCTaBa, BO3MOXHOCTH IIPOTEKAHUS
XUMHYECKUX IPEBPALICHUN B PA3JIMYHBIX YCIOBUAX

2.6

CIEOBaTh IpaBWIaM IIOJIb30BAHUSI XMUMHUYECKOW TMOCYIOU U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MIPaBUIaM OOpaIlleHUs
C BelecTBaMH B COOTBETCTBUU C HUHCTPYKUMSIMH  TIO
BBITIOJIHCHUIO  JTAOOPATOPHBIX ~ XUMUYECKHUX  OIMBITOB IO
MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOAA U
KHUCIIOpO/ia), TPUTOTOBIIEHUIO PACTBOPOB C OINpeAeSIEHHON
MacCOBOM JIOJIEd PAaCTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh H
IPOBOJUTh XWMHUYECKHUE SKCIEPUMEHTHI [0 PaCIO3HABAHHIO
pacTBOpPOB IIEJNOYEH U KHUCIOT C IOMOUIIBIO HHANKATOPOB
(maxkmyc, penondranent, METUIOPAHK U APYTHUE)

2.7

IIPOBONUTH PACUYETHI 10 YPABHEHUIO XUMUUYECKON PEAKLINU

ITo Teme: "lIlepuognueckuit 3akoH u Ileproguyeckas cucrema
xumudeckux sneMeHToB J[.M. MenaeneeBa. CtpoeHrne aTOMOB.
XuMHU4ecKasi  CBS3b. OKHUCIUTENHHO-BOCCTAHOBUTEIHHBIE
peakuun”

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKHMX MOHATHH: SJIPO
aroma, 3JEKTPOHHBIMA CJIOW aroMa, aToMHasi OpOUTalb, paguyc
aroma, XMMH4Y€ECKasi CBsI3b, OJSIpHAs U HENOJIspHask KOBaJ€HTHAas
CBS3b, ANIEKTPOOTPULATENILHOCTh, UOHHAS CBS3b, MOH, KaTHUOH,
AHUOH, CTENIEHb OKUCIICHUS

3.2

KJ'IaCCI/I(l)I/H_II/IpOBaTB XUMHNYCCKHUEC 3JICMCHTHI

3.3

ONMMCHIBATH W XapaKTepu30BaTh  Tabmu4Hyo  Qopmy
[lepronnyeckold CUCTEMBl XUMUYECKUX JJIEMEHTOB: Pa3inyarb
noHsaTuss "miaBHas noarpynna (A-rpynma)' u "moOouHas
noxrpytmma (b-rpynmna)", "maneie" u "Oonpire" nmepuoabl

34

packpsiBath cMbIca [lepuoanueckoro 3akona .M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJUYECKON 3aBUCHUMOCTH




CBOMCTB XUMHYECKHUX DJEMEHTOB OT UX T[OJOXKEHHS B
[Iepuonnueckon cucreme

3.5 COOTHOCHUTH 00O3HA4YCHHUsS, KOTOpbIE HMEIOTCS B TaOJIHUIIe
"Ilepuonuueckas cucTeMa XuMHYecKux oanementoB .M.
MeHnneneeBa" ¢ YHCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS
aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsj sijapa, ooliee
YUCJIO DJEKTPOHOB U PACHPEACIICHUE HX IO AICKTPOHHBIM

CJIOSIM)

3.6 ONpEAENATh CTENEHb OKHUCIEHUS OJIIEMEHTOB B OHHApHBIX
COETMHEHMSIX

3.7 ONpEeNENATh BUJ XUMUYECKON CBA3U (KOBaJ€HTHAs U MOHHAs) B

HCOPraHU4CCKUX COCIMHCHUAX

Tabnuia 23.1

[IpoBepsiemMble IEeMEHTHI coaiepkanus (8 Kiacc)

Kon [IpoBepsieMblii 3JIEMEHT CONEPKAHUS

1 HCpBOHa‘{aHBHLIG XUMHNYCCKHUC ITOHATHUA

1.1 IIpenmeT xumuu. Posib XUMUU B )KU3HU YEJIOBEKA. XUMHUS B CUCTEME
Hayk. Tena u BeniectBa. u3nueckue CBOMCTBA BEIIECTB. ATpEerarHoe
COCTOSIHME BEIIICCTB

1.2 |IloHsTHE O METONAX IMO3HAHMS B XMMHUH. UHCTBIC BEIICCTBA M CMECH.
CriocoOsI pa3aeneHus: cMecei

1.3 | AToMBbI 1 MOJIEKYJIbl. XUMUYECKHUE 3JIeMEHTHI. CUMBOJIBI XUMUYECKUX
anemMeHTOB. [IpocThie U CI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYIISIPHOE
y4eHue

1.4 |Xumuueckas  Qopmyna. BameHTHOCTP  aTOMOB  XUMHYECKHX
AIIEMEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs
aroMHasi macca. OTHocuTeNnbHasE MoOJIeKyJlsipHas Macca. MaccoBas
JI0JIs1 XUMUYECKOTO PJIEMEHTA B COEIMHEHUU

1.5 |KomnuectBo BemecrBa. Monb. MomsspHass Macca. B3anmocBssss




KOJIMYECTBA, MACCHI M YKCJIA CTPYKTYPHBIX €AUHHUII BEIIECTBA. PacueTsl
o hopMysaM XUMHUYECKUX COCTMHEHUN

1.6

Ou3nvecKkue W XUMHYCCKHUE SIBICHUSA. XUMHUYECKas peakius U ee
MpU3HAKU. 3aKOH COXpaHEHUSI MacChl BEHIECTB. XHUMHUYECKUE
ypaBHeHus. Knaccudukanus XUMHUYECKUX peakiuil (CoenuHeHMs,
pa3lioKeHUs, 3aMeIeHUs], OOMEHa)

1.7

XUMHAYECKHM DKCIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOM IOCYAOU, C
npaBwiaMu paboThl B Ja0OpaTopuu M TpHUEMaMu OOpalieHUs ¢
1abopaTOpHBIM O00OPYIOBAHHEM, U3YUEHUE U ONMHMCaHue (HU3UUECKHUX
CBOMCTB  OOpa3lOB HEOPraHMYECKUX  BEIIECTB, HAOIIOJEHUE
¢uznyeckux (TUiaBjIeHUE BOCKA, TasiHUE JIbJla, pacTUpaHUE caxapa B
CTYIIKE, KUIIEHWE U KOHACHCAIUsl BOAbI) U XUMHUYECKUX (TOpeHue
CBEYM, NPOKAJIIMBAHUE MEIHOU IMPOBOJIOKHU, B3aUMOJACHCTBUE MeJa C
KHUCIIOTOM) SIBJICHUH, HAOMIOJCHUE U ONHMCaHUe TPU3HAKOB MPOTEKAHUS
XUMHYECKUX PEaKMil (pa3sIoKeHHe caxapa, B3auMOJICHCTBHE CEPHOU
KHUCIIOTHI C XJIOPHJIOM Oapusi, pasznoxkenue ruapokcuna meau (1) mpu
HarpeBaHuM, B3aUMOJCHCTBUE kKeje3a ¢ pactBopoM conu meau (I1),
M3y4YEHUE CIIOCOOOB pa3zelieHusi cMmeceil (C TMOMOIbI0 MarHuTa,
(buiasTpoBaHuE, BbIIAPUBAHUE, JAUCTWULSINUSA, XpoMartorpadus),
MPOBEJICHNE OYUCTKHA MOBApPEHHOW COJNM, HAONIOEHHWE M OIMCaHUE
pE3yJIbTaTOB  MPOBEACHUSI  OMNbITA, WJUIIOCTPUPYIOLIETO  3aKOH
COXpaHEHMS MacChl, CO37[aHIE MOeNIeld MOJIEKYI (IIapOCTEPKHEBBIX)

Baxwueiinue MMPpEACTABUTCIIN HCOPIraHNMICCKUX BCIICCTB

2.1

Bo3nyx - cmech ra3zoB. CocrtaB Bo3gyxa. Kuciopon - snemeHT u
npocTtoe BemlecTBo. Haxoxkaenue kuciaopoaa B npupoze, hpuznueckue
U XUMHYECKHue CBoMcTBa (peakuuu ropenus). Oxcuabl. [lpumenenue
kucinopona. CrocoObl TONYy4YEeHHsS] KHCIOpoAa B Jaboparopuul U
npombinieHHocTH. KpyroBopor kucinopoga B mnpupozae. O30H -
AJUTOTpOITHAS MOAU(HUKAIUS KHCIOPOAa

2.2

TermoBoit  >PdexT XuMHUYECKOW peakiuu, TEPMOXUMUUYECKHE
YpaBHEHUS, IK30- M SHIOTEPMHUYECCKHUE PEaKIMH. TOIUTHBO: YrOJib H
MeTaH. 3arps3HeHHE BO3yXa, YCHJIEHHWE MapHUKOBOro 3ddexra,
paspyiieHne 030HOBOTO CJIOS

2.3

Bonopon - anemeHt u npoctoe BemectBo. HaxoxaeHune Bogopoaa B
npupone, (U3MYEeCKMe U XHUMHYECKHE CBOWCTBA, NPUMEHEHHE,




crocoObI nonyuyeHus. Kucinorsl u conu
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MOHHpHBIﬁ 00BbEeM ra3oB. PacueTsl 110 XUMUYECKUM YPaBHCHUAM

2.5

dusnueckre CBOMCTBAa BOAbL. Boma kak pacTBopuTENb. PacTBOpHL.
HaceilienHble 1 HEHACBIIIEHHBIE PACTBOPHI. PACTBOPUMOCTH BEIIECTB
B BoJic. MaccoBasi /107151 BEIIECTBA B pacTBOPE. XUMMHYECKHUE CBOMCTBA
Bozbl. OcHOBaHUs. Poib pacTBOPOB B MPUPOJIC U B JKM3HHU YEJIOBEKA.
KpyroBopot Boabl B ipupojie. 3arpsisHeHUe NpUpOAHbIX BoJ. OxpaHa
Y OYMCTKA IPUPOIHBIX BOJ

2.6

Kiaccudukanus HEOPraHUYECKUX COCIMHCHUU. Okcusl.
Knaccudukamus okcunos: coaeoOpasyromiue (OCHOBHBIE, KUCIOTHBIE,
amporepusie) u HeconeoOpasyromue. HomeHknaTypa OKCHIIOB.
DU3UUECKHE U XUMUYECKUE CBOMCTBA OKCUIOB. [lonmydyeHne okcuaos

2.7

OcHoBanus. Kitaccudukanuys 0CHOBaHMIA: IIEJI0YH U HEPACTBOPUMBIE
ocHoBaHud. HomeHknarypa ocHoBaHui. OU3n4yecKkue 1 XMuMHYECKUE
CBOWCTBA OCHOBaHMM. [loydyeHne ocHOBaHUM

2.8

Kucnorel. Knaccudukanmss  kucior. HomeHknarypa  KHUCIOT.
OU3UYECKNE U XUMHYECKHE CBOWCTBA KHUCIOT. Pl aKTUBHOCTH
metaiuioB H.H. bekerona. [lonyuyenue kucinor

2.9

Conu. Homenknarypa coseil. @u3n4eckue U XUMUYECKHUE CBOMCTBA
conen. [lomyuenue coneun

2.10

I'eneTnueckas cBsI3b MCKIY KiIaCCaMHU HCOPIraHN4YCCKUX COGI[I/IHeHI/Iﬁ

2.11

XUMHUYECKUIN IKCIIEPUMEHT: KAU€CTBEHHOE OIPEIEIICHUE COJIEPKAHUS
KHCJIOpOJIa B BO3JyXe, IMOJIyYeHHE, COOMpaHHUE, paclo3HaBaHHE WU
M3yYeHHUE CBOWCTB KHUCJOpOAa, HAOMIOJACHUE B3aMMOJICUCTBUS
BEILIECTB C KUCIIOPOJIOM M YCJIOBHSI BO3HUKHOBEHUSI U MPEKpaIICHUS
ropeHus (moskapa), O3HaKOMJIEHHE ¢ 00pa3laMu OKCUJIOB U OITMCAHUE
WX CBOWCTB, TOJy4Y€HHE, COOMpaHHE, pPaclo3HABAHWE W H3y4UCHUE
CBOMCTB BOJIOpOAa (TOpPEHUE), B3AMMOJICUCTBUE BOAOPO/Ia C OKCHIOM
Meaqu  (II)  (BO3MOXHO  HKCIHOJNB30BAHUE  BHUJIEOMATEPHUAJIOB),
HaOmoneHre 00pasIoB BEIIECTB KOJIUYECTBOM 1 MOJIb, UCCIIEIOBAHKE
0COOCHHOCTEHN PacTBOPEHUS BEIIECTB C Pa3IMUHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEAECICHHOW MacCOBOM JOJIEH
PacCTBOPEHHOI'O BEIIECTBA, B3aMMOJICUCTBHE BOABI C METAJIAMHU
(Harpuem u KQJIBIIAEM) (BO3MOXKHO HCTIOJIb30BAHUE




BUJIEOMATEpPHAIIOB), ONpPEACIECHUE PACTBOPOB KHUCIOT U IIEIOYEH C
MOMOIIIbIO MHAMKATOPOB, HCCIEAOBaHUE 00pa3lloB HEOPraHMYECKHX
BEIIECTB pPa3JIMYHbIX KJIACCOB, HAOIIONEHUE H3MEHEHHS OKpacKu
WHIUKAaTOPOB B  pacTBOpax KHUCIOT M  IIEJo4Yed, H3ydeHue
B3aumojencTeua okcuaa meau (II) ¢ pactBopoM cepHON KHCIOTHI,
KHCJIOT C METaulaMH, peakuuid HEUTPAIM3alHM, IOJIyYEHHUE
HEPacCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OAHOTO METaJIa JPYTUM U3
pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7ady 10 TeMe
"BaxxHeinue Kiacchl HEOPraHMYECKUX COeAUHECHUI"

ITepuoguueckuii 3akoH u Ilepuoguueckas cUCTEMAa XUMHYECKUX
anementoB JI.1. MenaeneeBa. CtpoeHue aroMoB. XMMHUYECKasl CBSI3b.
OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

3.1

[TepBbie MONBITKH KIaCCU(PUKAIIMM XUMHYECKHUX IeMeHTOB. [ToHsTHE
O Tpynmnax CXOJHBIX AJIEMEHTOB (ILEJIOYHBIC M IIEIOYHO3EMEIbHbIC
METaJlJIbl, TaJIOTeHBI, MHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIC 00pa3yIoT
aM(oTepHBIC OKCUIBI M THIPOKCH/IBI

3.2

Ilepuognueckuin 3axkoH. Ilepuomnueckas cucreMa XUMHYECKUX
DJIEMEHTOB .. Menpeneesa. Koportkonepuonnas u
anuHHONepuoaHast ¢opmel llepronndyeckoit CUCTEMBl XUMHUYECKUX
anemenToB .M. MenneneeBa. Ilepnoasl m rpynnel. dusnueckui
CMBICJI TOPAIKOBOIO HOMEPA, HOMEPOB MEPHUOAA U TPYIIIBI JIEMEHTA

3.3

Crpoenne aromoB. CocraB aTOMHBIX suep. M3oTomsl. DIIEKTPOHBL.
CtpoeHue 3JeKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XMMHUYECKUX
DJIIEMEHTOB [Tepunonnueckon CHUCTEMBI JI.1. Meneneena.
XapakTepucTUKa XUMHUYECKOTO JJIEMEHTAa MO €ro MOJOKEHUIO B
ITepuonnueckou cucreme .M. Menneneera

3.4

3aKOHOMEpPHOCTH  HM3MEHEHHUS  paguyca aroMOB  XUMHYECKHX
AIIEMEHTOB, METANINYECKUX U HEMETAINTMYECKNUX CBOMCTB M0 rpynnam
u nepuonaM. 3HaueHue llepumonnueckoro 3akoHa u Ileproguueckoi
CUCTEMbl XUMHYECKHUX DJIEMEHTOB JJI1 Pa3BUTHUS HAYKU U MPAKTHUKHU.
JI.. MenneneeB - yd4eHbIA U ITPaKIAHUH

3.5

Xumnueckas cBsi3b. KoBaseHTHas (MOJIsApHAsi U HEMOJSPHAs) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIeMEHTOB. MloHHas CBSI3b

3.6

Crenennp okucineHus. OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIC pCaKIuu.




HpOHGCCI)I OKHCJICHUA 141 BOCCTAHOBJICHU:I. OxucauTenn u
BOCCTAHOBUTCIIN

3.7

XUMHUYECKHM SKCTIEPUMEHT: U3y4eHre 00pa3IioB BEIIECTB METAIOB U
HEMETAJVIOB, B3aWMOJECHCTBHE THAPOKCHUJIA I[IMHKA C pacTBOPaMH
KHCJIOT U WIEJO0YEed, MPOBEACHUE OMBITOB, WIUIIOCTPUPYIOIIUX
MPUMEPBl  OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX peaKkluil (ropeHue,
peaKkuuu pasyioKeHuUs, COSAMHEHUS)

Tadmuna 23.2

[TpoBepsiembie TpeOOBaHMS K pe3yJibTaTaM OCBOCHHS OCHOBHOM
oOpasoBaresbHOM mporpammsl (9 kiace)

Kon

IIPOBEPSAEMOT | 00pa30BaTEIHLHOM ITPOrpaMMBbl OCHOBHOTO OOIIEro 00pa30BaHHUs
0 pe3yJybTara

IIpoBepsieMble peIMETHBIE PE3YIBTAaThl OCBOCHUS OCHOBHOU

1

ITo Teme: "BemiecTBo 1 XuMHu4ueckas peakuus"

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATUNA: pacTBOp,
AJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS
JUCCOLMALINS, pPEAaKUMd HOHHOro OOMEHa, Karajau3arop,
XUMHUYECKOE PaBHOBECHE, 00paTUMbIe U HEOOpATUMBIE PEAKIIUH,
OKHCIIUTENIbHO-BOCCTAHOBUTENIbHBIE  PEAKIMH, OKHUCIIHUTEIb,
BOCCTAHOBUTENb, OKUCJIEHUE W BOCCTAHOBJIIEHUE, AJIOTPOIHS,
aMm(doTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAas, HWOHHAas,
MeTaNInYecKasi), KpUCTAJUTMYECKasl pelleTKa, CIUIaBbl, CKOPOCTh
XUMHUYECKOU peaKInu

1.2

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHSTUM
U TPUMEHSATh STU TOHATHS TMPU ONHUCAHUU BEIIECTB M HX
MpEBpaILCHUI

1.3

COCTABJISATh yPAaBHEHUS DJICKTPOJIMTUYECKOM JUCCOLMALUAU
KHUCJIOT, IIEJI0YEH U COJIEH, ITOJHbIE U COKPALICHHBIE YPAaBHEHUS
peaKIyii HOHHOTO OOMeHa

1.4

PaCKpPLIBATh CYITHOCTDb OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
peaKuHﬁ MOoCPCACTBOM COCTABJICHUS JJICKTPOHHOI'O OanaHca




3TUX pEaKIUMN

1.5

IMPOBOANUTL PACUCTHI I10 YPABHCHHIO XUMHYECKOU pCaKuuun

ITo Temam: "Hemetaiuiel 1 ux coeauHenud" u "Metamisl 1 UX
coenuHeHusa"

2.1

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEeHUu(PpUIECKUe
XUMUYECKHE CBOMCTBA TPOCTHIX M  CIOXKHBIX BEIIECTB,
MOATBEPIK/Iasi ONMUCAHUE TTPUMEPAMHU MOJIEKYJSIPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOLIMX XUMUUECKUX PEAKIUN

2.2

COCTaBJIATH YPaBHEHUS peakuui, MTOATBEPKIAFOLINX
CYLIECTBOBAHME T'€HETUYECKOW CBSI3M MEXIY BEIlIECTBAMU
Pa3IMYHBIX KJIACCOB

23

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTpPOEHU, BO3MOXHOCTH IIPOTEKAHUS XUMHYECKUX
IIPEBPALCHNN B PA3JIMYHBIX YCIOBUAX

24

CJIEZIOBAaTh MpaBWJIaM TOJb30BAHHUS XUMHUYECKOW TMOCYIOH U
1a060paToOpHBIM 000PYIOBAHUEM, a TAK)KE MpaBUIaM OOpaIeHus
C BeHIECTBAMH B COOTBETCTBUHM C HMHCTPYKIHSIMH  TIO
BBIMIOJIHEHUIO  JTAOOPATOPHBIX ~ XWMHUYECKHUX  OMBITOB  TIO
NOJYYEHHUIO M COOMpPaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U
YIJIEKUCIIOTO Tra3a)

2.5

IIPOBOJIUTH PEAKIINH, MTOATBEPIKIAIONINE KAYeCTBCHHBI COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABAThH OIMBITHBIM IyTEM XJIOPHUI-,
OpomMua-, Momua-, kapOonar-, Qocdar-, cumukar-, cyiabdar-,
TUAPOKCUI-UOHBI, KaTHOHbI aMMOHHS, HWOHBI HM3yUYEHHBIX
METAJVIOB,  TPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHWYECKHUX BEIIECTB

ITo Teme: "Xumus u okpyxatomas cpeaa'

3.1

pACKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX TmoHsaThi: [IK
BEIIECTBA; KOPPO3US METAJLIIOB

3.2

MIPUMEHSATh OCHOBHBIE OIEPAIIMUA MBICIUTEIBLHON JAEATEIIbHOCTH
- aHaJM3 W CHHTE3, CpaBHEHHE, 0000IICHNEe, CHCTEMaTH3AaIIMIO,
BBISIBIICHUE MPUYMHHO-CIICJICTBEHHBIX CBSI3€U - JJISI M3YyUCHUS




CBOWCTB BELIECTB M XUMHYECKUX pEaKIMi; €CTECTBEHHO-
Hay4YHbIE€ METONbI TO3HaHUS - HaOJIOIeHHe, W3MEpEeHue,
MOJIETTUPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICIEHHBIN)

Tabnuma 23.3

[IpoBepsiemMble eMEHTHI coaepkanus (9 Kiacc)

Kon [TIpoBepseMBblii JIIEMEHT COAECPHKAHUSA

1 BemectBo u xumnueckas peakuus. Ilosropenune

1.1 |Illepmommueckuii 3akoH. llepuonnueckas cucTeMa XHUMHUYECKHX
anemeHnToB [[.M. Menaeneera. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B
M3MEHEHHH CBOMCTB XMMUYECKHUX JIEMEHTOB MEPBHIX TPEX MEPUOIOB,
Kajus, KaJblUsd U UX COCOUHEHUN B COOTBETCTBHUU C IIOJIOKCHUEM
2JIEMEHTOB B [leprnoaudeckoil cHCTEME U CTPOEHUEM UX aTOMOB

1.2 |CrpoeHue  BemiecTBa:  BHJBI  XUMHYECKOM  CBSI3UM.  THIIBI
KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA
KPUCTAJUIMYECKOM  PEIIeTKH W BHJA  XMMHUYECKOM  CBSI3H.
Knaccudukamuss u HOMEHKIaTypa HEOPraHUYECKHX BEIIECTB
(MexayHapoaHasi U TpUBUAJIbHAs). XUMUYECKUE CBOMCTBA BEILIECTB,
OTHOCSIIIMXCA K PAa3JIMYHbIM KJIACCAM HEOPTraHMYECKUX COCIUHEHUU,
T€HETUYECKAs CBSI3b HEOPTaHUYECKUX BEILIECTB

1.3 | Knaccuduxamust XUMHYECKUX PEAKIIUH MO pa3IMYHBIM MMPU3HAKAM (I10
YUCIIy U COCTaBY YYacCTBYIOIIMX B PEaKIMM BELIECTB, IO TEIUIOBOMY
ahdekTy, MO HBMEHEHUIO CTEMEeHEW OKHUCICHUS XUMHYECKHUX
AIIEMEHTOB, MO OOPaTUMOCTH, MO yYaCTHUIO KaTaiu3aropa). JK30- U
DHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE ypaBHeHus. [loHsaTne
0 CKOPOCTH XMMHUYECKOW peaKuu

1.4 |I[lonsitue 00 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX DPEaKIUSX.
[loHATHE O TOMOTEHHBIX M TE€TEpOreHHBIX peakuusx. [lonarue o
XUMUYECKOM paBHOBecHH. DakTopbl, BIHSIOIIUE HA CKOPOCTH
XUMUYECKOU PEAKIUU U MOJIOKEHNE XUMUUECKOTO PABHOBECHS

1.5 | OkucnuTearHO-BOCCTAHOBUTEIIbHBIC PEAKIIMHU, JICKTPOHHBINA OanmaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIILHOU peaKunu. CocraBnenue




YPAaBHEHUM  OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pE€akUuh ¢
MCITOJIb30BAaHUEM METOJIa AJIEKTPOHHOTO Oajlanca

1.6

Teopusi  AAEKTPOIUTUUECKOM  AUCCOUMAIMU.  ODJEKTPOJUTHI U
HEAIEKTPOJIUThl. KaTuoHbl, aHHOHBL. MeEXaHu3M JIHCCOLMALINU
BEIIECTB C PAa3JIMYHBIMHU BHJAMH XUMHUYECKOH CBs3U. CTeneHb
nucconuranui. CuiabHbIE U Ca0ble AIEKTPOIUTHI. Peakiuu MOHHOTO
oOMeHa. YCJIoBUS MPOTEKaHUS PEAKIMii MOHHOTO OOMEHa, TIOJTHBIC U
COKpAIIICHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBOICTBa KHUCIOT,
OCHOBAaHHUM M COJIEH B CBETE MPEACTABICHUN 00 DIEKTPOTUTHYECKOM
nuccounanu. KauecTBeHHbIE peakuuu Ha HWOHBL. [loHsATHE O
TUJIPOJIU3E COJIe

1.7

XUMUYECKUM  DKCIIEPUMEHT:  O3HAaKOMJIEHME C  MOJEISIMU
KPUCTANIMYECKUX PEHIETOK HEOPTaHMUECKUX BEIIECTB - METANIOB U
HeMeTa/uioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJopuia
HaTPUsl ); UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKON pPEeaKIuu
oT BO3ICHCTBUS Pa3ITUYHBIX (bakTopoB; UCCJIEIOBAaHUE
AIIEKTPOIIPOBOAHOCTH PACTBOPOB BELIECTB, Ipoliecca AUCCOIUAINH
KHCJIOT, IeJoued ©u  cojied  (BO3MOXHO  HCIIOJIb30BaHHE
BUJICOMATEPUAJIOB);  TMPOBEACHHUE  ONBITOB,  HWLTIOCTPUPYIOIINX
MPU3HAKK MPOTEKaHHUs peakuuid HOHHOro obmeHa (oOpa3zoBaHue
ocajaka, BbIJEJIeHWE ra3za, oOpa3oBaHHE  BOJABI);  OIIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii  (ropeHuwe,  peakIuu  pa3joXKEHUs,  COCAUHCHHUS),
pacno3HaBaHUE HEOPTaHWYECKHUX BEIIECTB C MMOMOIIBIO KAYECTBEHHBIX
pEaKIyii Ha MOHBI; peIIEHNE YKCIIEPUMEHTAIBHBIX 3a]1a4

Hewmeramnel u ux COCONMHCHUA

2.1

OO6mras xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIe cTeneHu okucienus. Ctpoenue u Gu3ndeckKre CBONCTBa
MPOCTHIX BEMIECTB - TAJIOT€HOB. XUMHUUYECKHUE CBOMCTBA HA MPUMEPE
xJiopa (B3aUMOJICUCTBUE C METaJUIaMH, HEMETallJIaMH, IIEI0YaMH).
XnopoBopopon. ConsHass  KUCIIOTa, XHWMHUYECKHE  CBOMCTBA,
MoJydyeHue, NnpumeHeHue. [leiicTBue xyiopa W XJIOPOBOAOpPOAA Ha
OpraHu3M 4YeJIOBeKa. BakHelmme XJIOpUIbl U UX HaXO0XKICHUE B
MIpUPOJIEC

2.2

Obmas xapakrtepuctuka 31aeMeHTOB VIA-rpynnsl. OcobeHHOCTH




CTPOEHUSI aTOMOB, XapaKTEpHbIE CTENEHU OKuciieHus. CTpoeHue u
¢du3nUecKue CBOMCTBA MPOCTHIX BEIIECTB - KHUCJIOPOJAa M CEpBI.
AmnoTpornHbie  MOAU(MUKAIIMKM KUCIOpPOAa W Cepbl. XUMHYECKUE
cBoiicTBa cepbl. CepoBOIOpO, CTPOCHHE, (PU3NIECKIE U XUMUYECKHEC
cBoicTBa. OKCHIIBI CEPbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, GpU3MYECKUE U XUMUYECKUE CBOMCTBA (0OIIHME KaK
MpeACTaBUTEN KJlacca KHUCIOT U creuuduyueckue). XuMUUYECKUe
pEaKIyy, JIeKalue B OCHOBE MPOMBIIIJIEHHOTO croco0a MoixyyeHus
cepHol kucaotel. [Ipumenenue. Conu CEpHOM KUCIIOThI, KAYECTBEHHAS
peaknus Ha cyibdar-uoH. HaxoxneHue cepbl U €€ COSAMHEHHH B
npupone.  XHMHUYECKOE  3arpsi3HEHUE  OKPYXKAIOWIEW  Cpensl
COCAMHEHUAMM Cepbl (KUCIOTHBIE HOXIU, 3arps3HEHUE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €r0 MPEJOTBPAILICHUS

2.3

OOmass xapakTepucThKa 3MeMeHTOB VA-rpymmbl. OcoOeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEeHH OKUCICHHS. A3OT,
pacnpocTpaHeHue B mpupojae, Gu3ndeckue U XMMUYECKHUE CBOMCTBA.
Kpyrosopor azora B mnpupome. AMMHAK, €ro (uU3MUYECKUe Hu
XUMHYECKHE CBOWCTBA, OJTyUeHUE U MpuMeHeHne. Cou aMMOHHSI, BX
busznyeckue U XUMHUYECKHE CBOMCTBa, mpuMeHeHHe. KauecTBeHHas
peakiysi Ha HOHBI aMMOHHUA. A30THas KHCIIOTa, €€ IOJy4YeHHE,
dbu3nueckue U XUMHUYECKHE CBOMCTBa (0OIMe Kak MpeicTaBUTENsS
KJ1acca KHCIIOT U cneruduueckue). Mcnonb3oBaHue HUTPATOB U coiel
aMMOHHUSI B KauyeCTBE MHUHEPAJIbHBIX yHAoOpeHuil. XuMHUECKoe
3arpsi3HEHUE OKPYXKAIOIIe cpelbl COeINHEHUSIMHU a30Ta (KUCIOTHBIE
JO0K]IU, 3aTPsA3HEHUE BO3IyXa, TOYBBI U BOJOEMOB)

2.4

®ocdop, amrorponubie Momubuxanuu docdopa, GuznUecKue u
xumuueckue cpoiictBa. Okeua gocdopa (V) u docdopnas kuciora,
¢bu3nyueckue U XMMHUYECKUE CBOWCTBA, monydeHue. Mcmonb3oBaHue
¢docdaroB B kauecTBe MUHEPAJIbHBIX YI0OpEHU

2.5

OOmas xapakrepuctuka 3iemMeHToB [VA-rpynmel. OcobeHHocTH
CTPOCHHSI aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. YIIEpo/,
AJUIOTPONIHbIE ~ MOAU(UKALIMM, PACHPOCTPAHEHHE B  MPUPOJIE,
busnueckue U XUMHUYEcKue cBoMcTBa. AgncopOuusa. Kpyroeopor
ymiepoga B mpupone. Okcuipl  yriepoja, UX (U3MYECKHEe U
XUMHUYECKHE CBOMCTBA, IEHCTBUE HA )KUBBIE OPraHU3MBI, IOJIyYEHHE U
NpUMEHEHHE. ODKOJIOrMYeCKHe MpOoOJeMbl, CBS3aHHBIE C OKCHUIOM
ymepona (IV); rwumoreza 1m10o0ambHOTO TIOTEIJICHUS KIMMATa;




napHUKOBBIN A (EKT. YroapHas KUCIOTa U €€ COIH, UX (PU3UIECKUE U
XUMHUYECKHUE CBOWMCTBa, MOJNy4eHHE W NpuMeHeHune. KadecTBeHHas
peaknus Ha KapOoHar-woHBI. Vcmonb3oBaHHEe KapOOHATOB B OBITY,
MEAWIIHE, POMBIITUICHHOCTH U CEITHCKOM XO35HCTBE

2.6

IlepBoHavaibHbIC TOHATHS OO0 OPraHUYECKUX BEIIECTBaX KaK O
COEMHEHUAX yriepona (MeTaH, 3TaH, 3THIIECH, AlETWICH, 3TaHOII,
[JIMIEPUH, YKCyCHasl KuciioTa). X cocTaB U XMMHUYECKOE CTPOECHUE.
[lonaTe O OMOJOTMYECKM BaXXHBIX BEIIECTBAX: >XHUpax, OeyKax,
YIJIEBOJAX - U X POJIM B )KM3HU YeJOBEKa. MarepuaibHOE €IUHCTBO
OPraHUYEeCKHUX U HEOPTaHUYECKUX COCTUHEHUN

2.7

Kpemuuii, ero ¢usnueckre ¥ XUMHUYECKHUE CBOWCTBA, MOIYYCHHE H
npuMmenenne. CoeaMHeHHs KpeMHus B npupome.  OOmume
npezacraBieHus 00 okcuzae kpemuus (IV) m KpeMHHEBOH KHCIIOTE.
CuiuKaThl, UX UCITOJI30BaHUE B OBITY, MEIUIIMHE, TPOMBIITUICHHOCTH.
BakHelile cTpoUTeIbHBIC MaTepHUallbl: KepaMUKa, CTEKIIO, IIEMEHT,
O0etoH, keme300eroH. IIpoOimempl ©6€30macCHOTO  HCHOJIB30BAHUS
CTPOUTEILHBIX MaTepPHAJIOB B TIOBCETHEBHOM JKU3HH

2.8

XUMHYECKUN HKCIIEPUMEHT: H3ydeHHEe OoOpa3lloB HEOPTraHUYECKUX
BEILECTB, CBOMCTB COJIIHOM KHCJIOTBI; MPOBEICHUE Kaue€CTBEHHBIX
peaKIMil Ha XJIOPUJI-MOHBI U HAOIIOIEHUE TPU3HAKOB UX MPOTEKAHUS;
OMbITHI, OTpaXkarolue (U3NYeCKUe U XHMHUYECKUE CBOMCTBA
TaJIOTEHOB W UX COEAUHEHUH  (BO3MOXKHO  MCIOJb30BAHHE
BUJICOMATEpPHAIIOB);  O3HAKOMJIEHHE C  oOpa3liaMu  XJIOPUJOB
(ramoreHuI0B); 03HAKOMIIEHHE C 00pa3liaMu CEPhI U €€ COSTUHEHUSIMU
(BO3MOXKHO  HCIOJIb30BAHME  BHUICOMATepUaliOB);  HaOIIOECHUE
npouecca oOyIIMBaHUs caxapa IMoj AeUCTBUEM KOHLUEHTPUPOBAHHOMN
CEpHOM KHUCIIOTHl; U3yYEHUE XHUMHUYECKHX CBOMCTB pa30aBICHHOU
CEpPHOM KHUCIOTHI, MPOBEICHNE KAaueCTBEHHOW peakuuu Ha cyibQar-
MOH W HAONIONEeHWE TMpHU3HAKAa €€ NPOTEKaHUs; O3HAKOMIICHUE C
¢u3nueckuMu CBOMCTBaMH a3ora, ¢ocdopa U HUX COECAUHEHUH
(BO3MOYKHO HCITIOJIb30BAHHE BUAEOMATEPUANIOB), 00pa3liaMu a30THBIX
1 pochopHBIX y10OpeHUt; MoaydyeHue, coOupaHue, paclio3HaBaHUE U
M3Y4YEHHE CBOMCTB aMMHAaKa; MIPOBEACHUE KAUECTBEHHBIX PEaKLMil Ha
MOH aMMOHHUS U (PochaT-uoH U U3yYeHHE MPU3HAKOB UX MPOTEKaAHUS,
B3aUMOJICVICTBUE KOHLICHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MEIBIO
(BO3MOYKHO HCIMOJB30BaHUE BUIEOMATEPHUANIOB); U3yUYEHHE MOJEIEH
KPUCTAJUIMYECKUX  PEIIEeTOK  anmasa, rpadura, QyuiepeHa;




O3HAKOMJICHHE C IIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHUBOTA3a; IOJYYEHHE,
cobupaHue, paclio3HaBaHWE W M3Y4YCHHE CBOMCTB YIIIEKHCJIOTO rasa;
MPOBEACHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT- U CUIIMKAT-UOHBI U
M3YyUYCHUE MPU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C MPOIYKIUEH
CUJIMKaTHOM MPOMBIIUICHHOCTH; PEIICHUE SKCIEPUMEHTAIIbHBIX 3a]a4
o teMe "BakHeilmme HeMeTauIbl U UX coeaquHeHU "

MeTaniabl 1 UX COCOIUMHCHUA

3.1

OOmas XapakTepUCTHKAa XMMHUYECKHUX D3JIEMEHTOB - METAJJIOB Ha
OCHOBAaHHMM UX MOJOXEHHUs B Ilepmonnueckoil cucrteMe XMMHYECKHUX
anemenToB J[.MI. MeHneneeBa u crpoeHuss aromoB. CTpoeHue
MeTajuIoB. MeTtaimmdeckast CBsI3b U METAININYECKAst KpUCTAIUIMYECKas
pemieTka. DIEKTPOXUMHUYECKUI Psi/i HAIIPSKEHUI METAJIOB

3.2

dusnuyeckre 1 XUMHUYECKHE CBOMCTBAa MeTalioB. OOIHME CIIOCOObI
MOJTyYCHHSI METaJIOB. [IOHATHE O KOPPO3WH METAJJIOB, OCHOBHBIC
CrocoOBl  3amuThl HUX OT Kopposuu. CrutaBbl (CTalb, 4YYyIYH,
TIOpaIOMUHUN, OpoH3a) W WX TPUMEHEHHE B OBITY U
MIPOMBIIIJICHHOCTH

3.3

[llenounsie MeTambl: mnojioxeHue B Ilepuogmueckon cucreme
xumuueckux snemeHTtoB [[.M. MenaeneeBa; CTpO€HHME MX aTOMOB,;
HaxoXxJeHue B npuponae. Ousnyeckue U XMMHUYECKHE CBOICTBa (Ha
npuMepe HaTpust U Kanusi). OKCUIBI U TUJIPOKCUIBI HATPUSI U KaJTHSL.
[IpumeHeHne METOUYHBIX METAIIIOB U KX COCIMHEHUI

3.4

[[lemouyHO3eMENbHBIE METaAJIbl MarHUM W KaJdbIMM: MOJIOXXCHHE B
Ilepnonnueckoi cucreme xumuaeckux aiueMenToB .M. Menneneesa;
CTPOCHME HX AaroMOB; HaxXOXAEHWE B mpupone. Puznyeckue u
XHMHUYECKUE CBOMCTBA MarHusl U Kajblius. BaxxHeiie coeTuHEHUs
KaJbIus (OKCUJI, TUAPOKCHUI, COJn). JKECTKOCTh BOJBI M CIIOCOOBI €€
YCTpaHCHUS

3.5

AmoMuHMi: TIoNokeHue B Ilepuogmueckoil cucreMe XUMHUYECKHUX
anemenTtoB J[.M. MeHneneeBa; CTpoeHHE aroma; HAXOXKICHHE B
npupone. Pu3MyeCKHe W XUMHUYECKHE CBOWMCTBA  AJIIOMHUHUSL.
AMdoTepHBIC CBOMCTBA OKCHJIA U THAPOKCHIA ATFOMUHUS

3.6

Kenezo: mnomoxenue B IlepruoaMYEecKO CHCTEME XHUMHUYECKUX




anementoB J[.M. MeHneneeBa; cTpoeHHE aroma; HAXOXKICHHE B
npupojae. Pu3nMdyecKkue M XUMHUUYECKUE CBOMCTBa xene3a. OKCHUIBbI,
ruapokcuabl u conu xenesa (1) u sxenesa (III), ux cocras, cBolicTBa U
MOJTy4YEeHUE

3.7 | XuUMHYECKHI IKCIEPUMEHT: O3HAKOMJICHHE C 00pa3IiaMu METAJIJIOB U
CIUTABOB, WX (DU3UYECKUMH CBONCTBAMHU; HW3YYCHHE PE3yJIbTaTOB
KOPPO3UU METAJJIOB (BO3MOXXHO MCIOJB30BaHHE BUJEOMATEPHAIIOB),
0COOEHHOCTEN B3aMMOJIECUCTBHS OKCHJA KaJIbIUS M HATpUsl C BOJOM
(BO3MOXKHO  MCHOJB30BAaHUE BUJEOMATEPHUANIOB); HCCIEIOBAHUE
CBOMCTB KECTKOM BO[bI; IpolEecca TOPEHUs XKejae3a B KHUCIOPOAE
(BO3MOXKHO  MCHOJB30BAHME  BHUJICOMATEpPUAJIOB);  MPU3HAKOB
MPOTEKaHNs KAYECTBEHHBIX PEAaKIUi Ha HOHBI (MarHus, KajbLMs,
aMrOMUHUS, ITMHKA, xerne3a (11) u sxenesa (I111), menu (II); Habaronenue
M ONHUCAaHHE MPOLECCOB OKpAIIMBAaHUS IUJIAMEHU HOHAMHU HaTpHs,
Kallis W Kajdblus (BO3MOXXHO MCIOJb30BAaHUE BHUAEOMATEPHUATIOB);
ucciaenoBanne aM(OTEpHBIX CBOWCTB THAPOKCHIA QIIOMUHHUS U
TUJAPOKCHIA LIMHKA; PEHIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 MO0 TEME
"Ba)xHene MeTalIbl U UX COSTUHECHU"

4 XuMHS 1 OKpY’Karouas cpeaa

4.1 |HoBple Marepuansl M TeXHOJOTMM. BemecrBa u marepuayisl B
MOBCEHEBHOM JKU3HM 4YeJOBeKa. XHMMHUSA M 3740poBbe. be3omacHoe
MCIIOJIb30BAaHUE BEILECTB M XUMHUUYECKUX peakiuil B ObITy. I[lepBas
MIOMOILb IPH XUMUYECKHUX 0’KOraX U OTPaBIECHUSIX

4.2 | OCHOBBI JKOJOTHYECKOW TI'PAMOTHOCTH. XHMHUYECKOE 3arpsi3HEHUE
okpyxatomieit cpenpl [1JIK. Poins XUMuM B pelIEHUHN SKOJIOTHYECKHUX
npo6iieM. [IpupoHbie ICTOYHUKH YTITIEBOIOPOAOB (YTOJb, TPUPOIHBIN
ra3, He(Th), MPOMYKTHI HMX IEepepadOTKH, HX POJb B OBITY H
MIPOMBIIIJIEHHOCTH

4.3 | XuMHUYECKUH IKCTIEPUMEHT: U3y4YeHHe 00pa3iioB MarepuaioB (CTEKIIO,
CIUIaBbl METAJIJIOB, IOJIUMEPHbBIE MATEPUAJIbI)

155.7. lns npoBeaeHUs OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa MO0 XUMHUU
(manee - OI'D Mo XMMUM) UCIONB3YETCs MEpPEUeHb (KOAU(PHUKATOP) MPOBEPSIEMBIX
TpeOOBaHMUI K pE3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBI
OCHOBHOTO 00111er0 00pa30BaHMs U 3JIEMEHTOB CONIEP KAHUSI.



Tabnua 23.4

ITpoBepsiembie Ha OI'D o xumuu TpeOOBaHUS
K pe3yJibTaTaM OCBOECHHSI OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMBbl
OCHOBHOT'O 00111eT0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHMS K TPEIMETHBIM pe3ysIbTaTaM
IPOBEPSAEMOr 0a30BOr0 YpOBHSI OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOM
0 TpeOoBaHMs | IPOrpaMMBbl OCHOBHOT'O 0011ero oopazoBanust Ha ocHoBe PI'OC

1 IIpencrasnenue:

1.1 0 MO3HABAEMOCTHU SIBJICHUH MPUPOJIbl, TOHUMaHHE 0OBEKTUBHON
3HaYMMOCTH OCHOB XHMMHYECKOW Hayku Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOIIEH KYJIBTYphl
U TPAKTHYECKOM JEATEIbHOCTH 4YEJIOBEKAa B  YCIOBHUAX
COBPEMEHHOro OOIIEeCTBa; MOHMMAHME MECTa XUMHUHU Cpeau
IPYTHX €CTECTBEHHBIX HAyK

1.2 0 HAy4YHbIX  METOJAX  ITO3HAHWS, B TOM  4YHCIE
AKCIEPUMEHTAJIBHBIX M TCOPETHUYECKHUX METOJIaX HCCIICIOBAHUS
BEIIECTB M  M3YyYCHUS XUMHUYECKUX pEaKklHil; yMeHHue
UCIIOJIb30BAaTh MOJIENU JJI1 OOBSICHEHUS CTPOCHHSI aTOMOB H
MOJIEKYJT

1.3 o cdepax npodeccHoOHATBHONU JEATEIIBHOCTH, CBS3aHHBIX C
XUMHUEH W COBPEMCHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSX XUMUYECKON HAYKH, YTO TTO3BOJIUT 00yJarOIIMMCS
paccMmarpuBaTh ~XUMHIO Kak cdepy cBoed  Oymymiei
npoeCCHOHAILHON JIeATEIPHOCTH W CAeNaThb OCO3HAHHBIN
BBIOOp XUMHUH Kak MPOQPHUILHOTO TpeaMeTa TpHU Iepexojie Ha
YPOBEHb CPEAHETO 00LIero 0Opa3oBaHuUs

2 Bnanenue cucremMon XUMHUYECKUX 3HAHUM U YMEHHUE ITPUMEHSTh
CHUCTEMY XMMHUUYECKUX 3HAHUM, KOTOPask BKIIFOYACT:

2.1 BaKHEHIITNE XUMUUECCKUEC TIOHATHS: XUMUYCCKHI DJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE M  CJOXKHOE BEIIECTBO,
OJIHOPOJIHASI U HEOJHOPOJIHASI CMECH, OTHOCUTEIIbHBIC AaTOMHAs U
MOJIEKYJISIPHAS. MAacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MOJIIpPHBIA OObEM, OKCHUJ, KHCJIOTa, OCHOBAaHUE, COJIb




(cpenHsAs), XMMHUYECKas peakUus, pPEaKIUH COEAUHEHHS,
peakLuu pa3IoKEeHUs], PeaKIMU 3aMEelIeHUs], peakiuu oOMeHa,
TETUI0BOM 3((EKT peakinu, 3K30- U SIHIOTEPMUUECKHUE PEAKIUH,
pacTBOp, MaccoBas J0Js1 XUMUYECKOIO JIEMEHTA B COEIMHEHUH,
MaccoBasi [JOJii M MPOLEHTHAs KOHIIEHTpauus BellecTBa B
pacTBope, AIpO aroMa, SJIEKTPOHHBIA CJIOW aroMa, aToMHas
opOuTanb, paguyc aroma, BaJ€HTHOCTb, CTENEHb OKUCIEHUS,
XUMHUYECKasi CBS3b, JJIEKTPOOTPULATEILHOCTb, MOJSpHAs U
HETOJIsIpHAasl KOBAJEHTHAs CBSI3b, HOHHAS CBSI3b, METAJJINUECKAs]
CBS3b, KpHUCTAJUIMUECKass  peleTka (aroMHas, HOHHas,
METaJlJIM4ecKasi, MOJEKYJIspHasi), MOH, KaTHOH, aHHUOH,
AJIEKTPOJIUT U HEJIEKTPOJIUT, JIEKTPOIUTHYECKAS TUCCOUALNS,
peakld MOHHOTO OOMEHa, OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC
pEeaKlu, OKHUCIHUTEIb W BOCCTAHOBHUTENb, OKHUCIECHUE U
BOCCTAHOBJIEHUE, JJIEKTPOJIM3, XHMHUYECKOE DPABHOBECHE,
oOparumble U HeoOpaTUMblEe PEaKUUU, CKOPOCTh XUMHUYECKON
peakuuu, karanuzarop, [IJIK, koppo3us MeTanioB, CIIaBbl

2.2

OCHOBOIOJIAraroIre 3aKOHbl XUMHUU: 3aKOH COXPAHEHUSI MAcCCHhlI,
nepuonnuecknii 3akoH /.M. MeHmeneeBa, 3aKOH IMOCTOSIHCTBA
cocCTaBa, 3aKOH ABOTaJipo

2.3

TEOPUM XHMHM: AaTOMHO-MOJICKYJISIpHAs TEOpHs, TEOpHs
IEKTPOIUTUYECKOU TUCCOLUALIUN

BH&}IGHI/IC OCHOBaMHU XUMHYECKOMN I'paMOTHOCTH, BKJ'IIO‘I&IOIIICI‘/’IZ

3.1

yMEHUE TNPaBUJIBLHO MCIOJb30BaTh M3yUYECHHBIE BEIIECTBA U
Marepuaisbl (B TOM YKCIIE MUHEpaIbHbIE YIOOpEHUS, METAILIbI U
CIUIaBbl, MPOIYKThl MEpepabOTKU MPUPOJHBIX HCTOUHUKOB
yIJIEBOAOPOJOB (YIVIsi, NPHUPOIHOTO Tasza, HedTHU) B OBITY,
CEJIbCKOM XO3SIIICTBE, HA TPOU3BOACTBE U MOHMMAHUE 3HAYCHUS
KUPOB, OEIKOB, YITIEBOJOB JJisi OpPraHM3Ma 4YelIOBEKa;, YMEHUe
POTHO3UPOBATH BIUSHHUE BEILIECTB U XUMUYECKUX ITPOILIECCOB HA
OpraHu3M YeJIOBEKAa U OKPYKAIOIIYIO IPUPOJHYIO CPELy

3.2

YMEHUE MHTErPUPOBATH XUMHUYECKUE 3HAHHUS CO 3HAHUIMU
APYTUX YY€OHBIX PEIMETOB

3.3

HaJIM4YME oOmblTa padoThl C pPa3Iu4YHbBIMU  HCTOYHHKAMHU
uHpopMallMM 1O XUMHUU (HaydHass M HAYYHO-NOIYJIApHas




JUTEepaTypa, CIOBapH, CIIPABOYHUKU, MHTEPHET-PECYPCHI)
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YMCHHUC OOBEKTUBHO OLICHUBATDb I/IH(i)OpMaHI/IIO O BCHICCTBAX, UX
IMPpCBpAIICHUAX HW IIPAKTHYCCKOM IIPUMCHCHHHU W YMCHHUC
HCIIOJIB30BATh €C IJIA PCIICHUA y‘-Ie6HO-H03HaBaTeJ'II>HI>IX 3aJa4d

Biianenne ocHoBaMU NOHSATUWHOTO alapara i CUMBOJINYECKOTO
S3bIKa XUMHH JUISI COCTaBJi€HHUS (HOpMYyJ HEOPraHWYECKHUX
BEIIECTB, YPABHCHUNW XHWMHUYECKUX PEAKIUMHA; OCHOBaAMH
xumuueckord HomeHknatypsl (IUPAC u tpuBuanbHO)

YMeHue  OOBSICHSATH  CBSI3b  TOJIOXKEHHUS  DJIEMEHTa B
[lepuoguueckoii CUCTEME C YHCIOBBIMH XapaKTEPUCTHKAMU
CTPOCHHMSI aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB | 3apsI sI/Apa,
o0lllee YUCIIO DJIEKTPOHOB), PACIPENCICHUEM DIIEKTPOHOB IO
DHEPTreTUYCCKUM YPOBHSIM aTOMOB TIEPBBIX TpPEX IEPHUOJOB,
KaJIusl U KaJbIus

[IpencraBnenue O TEPUOAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX 3JIECMEHTOB (pannyc aroma,
AMEKTPOOTPHUIIATEIILHOCTD), MPOCTHIX U CJOXKHBIX BEIIECTB OT
MOJIO’KEHUST AyieMeHTOB B llepuonuueckoil cucreme (B MajibixX
NeproJIax M TJIABHBIX IOJATPYIIIAX) W AJIEKTPOHHOTO CTPOCHHS
aroMa

YMeHue kiaccupuImpoBarh:

7.1

XUMHWYCCKHNEC OJICMCHTEI

7.2

HCOPIraHNYCCKHUC BCIICCTBA

7.3

XUMHNYCCKHEC pCaKIIUU

YMeHue onpenesnsirh:

8.1

BAaJICHTHOCTh M CTCIICHb OKHCJICHHA XHMHYCCKUX JJICMCHTOB,
3apAa OHaA

8.2

BUJI XUMUYECKON CBSI3M U TUIl KPUCTAIMYECKOW CTPYKTYpPHI B
COEAMHEHUSX

8.3

XapakTep cpeabl B BOJHBIX pPAcTBOPax BEIIECTB (KHUCIOT,
OCHOBaHUM)




8.4

OKHUCJIUTCJIb 1 BOCCTAHOBUTCIIb

9 YMeHue xapakTepu3oBaTh GU3NUECKUE U XUMUYECKHUE CBOMCTBA!

9.1 IPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOAOPOH, rpaduT, anmas,
KpeMHUH, a30t, hocdop, cepa, XJop, HATPUN, KalaHil, MarHuM,
KaJIbLIMi, AJIFOMUHHUM, KEIEe30)

9.2 CJIOHBIX BEILIECTB, B TOM YHMCJIE UX BOJIHBIX pacTBOPOB (BOJa,
aMMHAK, XJIOPOBOJAOPOA, CEPOBOIOPOJ, OKCUABI U TUIIPOKCHUIBI
MeTaioB [ - I[IA rpynm, antomunust, meau (1I), uunka, sxenesa (11
u III), oxcunel yrmepona (II u IV), xpemuus (IV), azora u
dochopa (IIT m V), ceper (IV m VI), cepuucras, cepHas,
a3oTHCTas, a30THasg, (ocdopHas, YroiapHas, KpEeMHHEBas
KHCJIOTa ¥ UX COJIM)

9.3 MPOTHO3UPOBATh W XAPAKTEPU30BATh CBOWCTBA BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHUSI, MPUMEHEHNE BEIIECTB
B 3aBUCUMOCTH OT HX CBOWCTB, BO3MOXXHOCTh IPOTECKAHUS
XUMUYECKUX MPEBPALIEHUN B PA3JIMUYHBIX YCIOBUAX

10 YMeHHEe COCTaBIsATh MOJICKYJSPHbIE W HOHHBIC YpaBHEHHS
peakuuii, B TOM YUCJIE:

10.1 peakiii HFOHHOro 0OMeHa

10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN

10.3 WUTIOCTPUPYIOIIUX XUMUYECKAE CBOKMCTBA M3YYEHHBIX KJIACCOB
(TpyIil) HEOPTaHNYECKHUX BELIECTB

104 MOATBEPKAAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU

11 YMeHue BBIYUCIISTH (IIPOBOJUTH PACYETHI):

11.1 OTHOCUTEJIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MacChl BEILECTB,
MaCCOBYIO JIOJIF0 XUMUYECKOTO AJIEMEHTA B COCTMHEHUHT

11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B paCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB

11.4 [0 YPaBHEHUSAM XUMHUYECKHX PEAKIUNA U HAXOAUThH KOJIUYECTBO

BEIIECTBA, O0BEM U MACCy PEAreHTOB WM MPOAYKTOB pEaKIMu




12

Brnanenue (3HaHue 0CHOB):

12.1

OCHOBHBIMM METOJIaMU HAy4yHOTO TIO3HaHUs (HaOironeHue,
U3MEpEHUE, HKCIIEPUMEHT, MOJICJIUPOBAHUE) TPU HU3YUYCHUU
BEIIECTB M XUMHUYECKHUX SIBICHUH; yYMEHHE C(OpPMYIHpOBaTH
npo0iieMy U TPEUIOKUTh MYTH €€ PEIICHUS

12.2

0e301acHOM pabOThl ¢ XUMHUYECKHUMH BEIIECTBAMH, XUMHUYCCKOM
MOCYZIOH 1 1a00paTOPHBIM 000PYIOBAaHUEM

12.3

npaBuiaMu ~ 0€30IacHOrO  OOpalleHuss ¢ BEIIeCTBaMH,
UCTIONIb3YEMbIMU B TIOBCEIHEBHOW  KW3HH, IpaBUJIAMU
MIOBEICHUSI B TICNIIX COEPEKCHHsI 370POBBSI U OKpPYKArOIIeH
IPUPOIHON Cpe/ibl; TOHMMaHUE Bpe/a (OMacHOCTH) BO3ACHCTBUS
Ha JKUBBIE OPTaHU3MBI OIPEICICHHBIX BEIIECTB, CIOCOOOB
YMEHBIIICHHS U MPEIOTBPAICHUS UX BPETHOTO BO3ICHCTBUS

13

Hanuuue IMPAKTUICCKHUX HAaBBIKOB IIJTaHUPOBAHUA u
OCYIICCTBJICHHUA CICAYIOINX XUMHYCCKUX SKCIICPUMCECHTOB!

13.1

U3y4eHHe U ONUCaHWe (PU3NUYECKHUX CBOMCTB BEIIECTB;
O3HaKOMJIEHHE C (U3UYECKUMHU W XHMHUYECKUMH SIBICHUSIMU,
ONBITHI, WIUTIOCTPUPYIOIINE MPU3HAKUA MTPOTEKAHUS XUMUYECKHUX
peakuuit

13.2

N3Y4YCHHC CIT0CO00B pa3aciiCHusA cMmecen

13.3

MOJIYYCHUE KHUCIOPOIa M HU3YyUYEHUE €r0 CBOMCTB; IMOJYYEHHUE
BOJIOPOa U U3YUEHHE €T0 CBOMCTB; MOIYy4YeHUE YIIIEKUCIIOrO ra3a
Y M3y4YE€HHUE €r0 CBOWCTB; MOJyYEHUE aMMHaKa U U3YUYCHHUE €ro
CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHOW MAacCOBOM JI0JICH
PacCTBOPEHHOIO BEIIECTBA

13.5

NpUMEHEHUE  HWHIUKATOPOB  (JaKMyca, METWJIOpaHXkKa M
denondranenna) Juis  ONpeAeNieHUS XapakTepa cpeibl B
pacTBOpax KHUCIOT U LIEJI0YEN

13.6

HCCJICAOBAHHUC N OIIMCAHUC CBOMCTB HCOPraHNn4CCKUX BCIICCTB
Pa3iINYHbIX KJIACCOB;, H3YUYCHHUC BBaHMOI[efICTBHﬂ KHCJIOT C
METaJllIaMU, OKCHdaMH MCTAJIIIOB, pPaCcTBOPpUMBIMHU "




HEPACTBOPUMBIMH  OCHOBAHUSAMH,  COJSIMH;  IOJyYEHHUE
HEPACTBOPUMBIX OCHOBAHHI; BBITECHEHUE OJHOTO MeETajlia
JPYTHM U3 PACTBOpA COJIU; UCCIIEIOBaHUE aM(POTEPHBIX CBONCTB
TUJIPOKCHJIOB ATFOMUHUA U [IUHKA

13.7 pelIeHrne JKCIEePUMEHTANbHBIX 3a1a4d 1o TtemaMm: "OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX COETUHEHMI"; "DIeKTpoluThuecKas
aucconmanus'; "BaxHelmme HeMeTalulbl M X COCAUHCHUS';
"BaxHeiume MeTabl U UX COCTUHEHUS"

13.8 XUMHUYECKUE DKCIIEPUMEHTHI, WIUIIOCTPUPYIOIIUE IIPU3HAKU
NPOTEKaHMSI PEaKIMil HOHHOTO 0OMEHA; KaueCTBEHHBIE PEaKIINH
Ha TPUCYTCTBYIOIIKWE B BOJHBIX PACTBOpPaX HOHBI XJIOPHUI-,
Opomun-, uomua-, cyiabdar-, docdar-, kapOoHAT-, CHUIUKAT-
AHUOHBI, TUIPOKCHUII-MOHBI, KATUOHBI AMMOHUS, MarHus,
KaJbIus, allOMUHUA, Kene3a (2+) u xene3a (3+), meau (2+),

[IMHKA
14 YMmenue:
14.1 MPEACTABIATh PE3yabTaThl KCIEpUMEHTa B (OpMe BBIBOIOB,

JI0Ka3aTeNIbCTB, TPa(QUKOB U TAOJIUIl U BBISBISITH SMIIUPUIECKUE
3aKOHOMEPHOCTHU

14.2 yCTaHABIMBATh CBSI3U MEXKAY pealbHO  HaOII0IaeMbIMU
XUMUYECKUMHU SIBJICHUSIMUA U TIPOIECCAMH, MPOUCXOAAIIUMU B
MakKpo- M MHUKPOMHUpPE, OOBSICHATh NPUUYMHBI MHOTO00pa3ms
BELIECTB

Tabnuia 23.5

HepequL QJICMCHTOB COACPIKaHU:A, ITIPOBCPACMBIX HAa OCHOBHOM
rocyaapCTBCHHOM 3K3aMCHEC 110 XUMHUHU

Kon [IpoBepsieMblii 3JIEMEHT CONEPKAHUS

1 HCpBOHa‘{aHLHble XUMHNYCCKHUC ITOHATUA

1.1  |Yucteie BemecTBa U cMecH. CriocoObl pa3aesieHus: cMecei

1.2 ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHUE 311€MEHThI. CUMBOJIBI XUMHUYECKUX




OJICMCHTOB. HpOCTbIG H CJIOKHBIC BCIICCTBA.

1.3

XuMudeckas (I)OpMYJIa. BanenTHoCTh aTOMOB XUMHNYCCKHUX
s1eMeHTOB. CTeIIEHh OKHUCIICHUS

1.4

3aKoH TMOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAsl aTOMHas
Macca. OtHocuTenbHas MOJIEKyJsipHas wmacca. MaccoBas [0
XUMHUYECKOTO IEMEHTA B COCIMHEHUU

1.5

KonmnuectBo BemectBa. Monbs. MomnspHas macca. MomnspHblii 00beM
ra3oB. B3anMOCBsS3b KOJIMYECTBA, MACChl M YHCIA CTPYKTYPHBIX
€IUHUIL] BEIIECTBA

1.6

PuU3NYECKUEe U XUMHUYECKHUE SIBJICHHS. XMMHUYECKAsl PEakUus U €€
MpU3HAKU. 3aKOH COXPaHEHUsI MacChl BEIIECTB. XHUMUUYECKHUE
YpPaBHEHUS

Ileprnognuecknit 3akoH u lleproguueckass cuUCTEMAa XUMHYECKUX
anemenToB .M. MenneneeBa. CTpoeHne aToMOB

2.1

Ilepuonnueckuii 3akoH. Ilepuomuueckas cucTeMa XUMHYECKHUX
anemeHnToB .M. MenneneeBa. Ilepnoasl m rpynmnel. dusnueckui
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI AJIEMEHTA

2.2

Crpoenue aromoB. CoctraB aromMHbIX saep. M30Tombl. DIEKTPOHBI.
CtpoeHue 3JeKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XUMHUYECKUX
aneMmeHTOB llepunonnueckont cucremsl .M. Menneneesa

2.3

3aKOHOMEPHOCTH B H3MEHECHHM CBOWCTB XUMHYECKUX DJIEMEHTOB
NEpPBBIX TpeX MEepUONIOB, Kalud, Kaiblus (paadyca aToOMOB,
AIEKTPOOTPULATENBHOCTH, METAUIMYECKUX W HEMETAJUIMYECKHUX
CBOMCTB) U X COEJUHEHUI B COOTBETCTBUU C TIOJI0KEHUEM DJIEMEHTOB
B Ilepuoanueckoil cuCTEME U CTPOCHUEM UX aTOMOB

CTpOGHI/IG BCIICCTBA

3.1

Xumunyeckas cBsizb. KoBaneHTHast (mosjsipHass M HEMOJspHAas) CBS3b.
DNEeKTPOOTPUILIATETLHOCTh XUMHUUYECKUX deMeHTOB. MoHHasi CBS3b.
Metannuyeckast CBsI3b

3.2

Tunel KPUCTAJUIMYECKUX pPELIETOK (aromHas, MOHHas,
METaJIJIMYecKasi), 3aBUCHUMOCTh CBOMICTB BEUIECTBA OT THUINA
KPUCTAJJIMYECKOUN PEIIETKU U BUIA XUMUUECKON CBSI3U




Baxnenme npeacTaBUTeN M HEOPraHMYecknx BemecTB. HemeTramibl
U UX COCIMHEHMS. MeTalibl U UX COeTUHEHUS

4.1

Knaccudukamuss ¥ HOMEHKIaTypa HEOPraHMYECKUX COCTUHEHUM:
OKCHJIOB (cosieo0pa3yrolue: OCHOBHbBIC, KUCIOTHBIE, aM(OTEPHBIC) U
HECOJICOOpa3yIoIIne, OCHOBaHWUN (IIEI0OYM ¥ HEPACTBOPHUMBIC
OCHOBaHHSA); KHUCIOT (KHCIOPOJCOAEpKaIlue M OECKHUCIOPOIHbIE,
OJTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

4.2

DU3NYECKHUE U XUMUYECKHAE CBOMCTBA MPOCTHIX BENIECTB-HEMETAIIIIOB:
BOJIOpOJIa, XJIOpa, KHUCJIOponaa, cepwl, azora, docdopa, ymiepona,
KPEMHUS

4.3

DU3NYECKHE U XUMHYECKUE CBOWCTBA MPOCTHIX BEIIECTB-METAIIIOB:
JWTHS, HATPUS, KaJMs, MarHuss W KaJblWs, AIIOMHUHUS, XKEJe3a.
DNEKTPOXUMHUYECKUH Psil HANPSHKEHUH METAIIOB

4.4

®dusnveckue M XUMHUYSCKHE CBOMCTBA BOJOPOAHBIX COCIUHCHHIA
HEMETaJJIOB: XJIOPOBOAOPO/IA, CEPOBOIOPOIA, aMMHAKA

4.5

du3nyeckre 1 XUMUYECKHE CBOICTBA OKCUI0B HEMETaLIOB: cepsl (IV,
VI), azora (II, 1V, V), dochopa (III, V), ymepona (II, IV), kpemuus
(IV). TlonydyeHue OKCHI0B HEMETAILJIOB

4.6

XUMHUYECKHUE CBOMCTBA OKCHIOB: MeTaioB [A - IIIA rpymnm, 1uHKa,
memu (I1) u xxenesa (11, II1). [TonyyeHnre okCHI0B METAJLIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAaHUN M aM(POTEPHBIX THAPOKCHUIOB (Ha
npUMepe TUIPOKCUIIOB aJIOMUHMS, >Kele3a, LHHKa). [lomyuenue
OCHOBaHMI ¥ aM(POTEPHBIX THIAPOKCUIOB

4.8

OO0mue XUMHYECKHME CBOMCTBA  KHUCJOT:  XJIOPOBOJIOPOIHOM,
CEpPOBOJIOPOAHOM, CEPHHCTOM, CEpHOW, a3o0THOH, ¢ochopHOH,
KPEMHUEBOM,  YTOJIBHOM. Oco0Oble  XMMHYECKHE  CBOMCTBA
KOHLICHTPUPOBAHHOM CEPHOW U a30THOW KHUCJIIOT. [lomyuenue kuciaor

4.9

OO01re XMMUYEeCKre CBOMCTBA cpeHuX cofieid. [lomydenue coneit

4.10

[lomydenue, coOupaHue, pacrno3HaBaHHE BOAOPOJA, KHUCIOPOIA,
aMMuaKa, yrIIeKUCIIOoro ra3a B Jaboparopun

4.11

ITonydyenue amMmmuaka, CEpHOU U a30THOM KHUCIJIOT B IIPOMBIIUIIEHHOCTH.
OO61mue crocoObl TOTYyUYEeHUS METAILIOB




4.12

I'eneTnyeckas cBs3b MCIKAY KiIaCCaMU HCOPIraHNYCCKUX COCI[HHGHHFI

XHUMHUYECKHE PCaKInn

5.1

Knaccuduxarus XuMuIecKuX peakiiuii o pa3auyHbIM MPU3HAKaM: 10
YUCIIy U COCTABY YYACTBYIOIIHUX B PEAKIMHU BEUIECTB, IO TEIIOBOMY
ahdexry, MO0 W3MEHEHHUIO CTEMEeHEW OKHCICHUS XHUMHYCCKHUX
AJIEMEHTOB

5.2

TermoBoit  >PdexkT XuMHUYECKOW peakiu, TEPMOXUMUUYECKHUE
ypaBHEHUS. DK30- U SHJOTEPMUUYECKHE peaKkiuu. TepMOXuMUIEeCKue
ypaBHEHUS

53

OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE — peakuuu.  OkucauTenn U
BOCCTaHOBUTENU. [Ipomecchl OKHUCIEHHST M BOCCTAHOBJIEHUS.
DJNEeKTPOHHBIN OAJTAHC OKUCIUTEIBHO-BOCCTAHOBUTEIBHON peakluu

54

Teopusa SIEKTPOIUTHYECKOM Aucconyanuu. KaruoHbl, aHWOHHBI.
DONEKTPONUTHI U HEINEKTPONUTHI. CUIIbHBIE U CIA0BIE AIEKTPOIUTHI.
CrenieHp TUCCOAAIINN

5.5

Peakunu moHHOTO OOMEHA. YCIOBUSA MPOTEKAHUS PEAKIUN MOHHOTO
oOMeHa, NIOJIHbIE M COKPALIEHHbIE HOHHBIE YPaBHEHUS PEAKIIHiA

XuMHSA U OKpy’Karomas cpena

6.1

BemecrBa u Marepuanibl B IIOBCEJHEBHOM JKM3HM 4YEJIOBEKA.
be3onacHoe HCHONB30BAHME BEMIECTB M XHUMHUYECKHX PEAKUUN B
naboparopuu u ObITy. [lepBasi moMoIs P XUMHUYECKUX OXKOrax U
OTPABJICHUSX

6.2

XUMHUYECKOE 3arps3HEHHUE OKPYXKAIOIIEH cpefbl (KUCIOTHBIE JTOXKIM,
3arps3HEHHUE TOYBBI, BO3JyXa W BOJOEMOB), CHOCOOBI €ro
npenoTBpaiienus [IpenenbHas aAomMycTUMasl KOHIICHTpAIUs BEIIECTB
(ITAK). Ponp xumMuu B pelieHUH IKOJOTUUECKUX MpoOiieM. YcusieHue
napHUKOBOTO 3 (dexTa, pa3pylieHre 030HOBOTO CIIOS

6.3

[Ipumenenue cepwl, azora, docdopa, ymiepona, KpeMHUS U HUX
COCIMHEHU B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH W CEJIhCKOM
xo3siiictBe. IIpuMeHeHWe MeTaioB W CIUIaBOB (CTalb, YYTYH,
TIOPATIOMUHUH, OpOH3a) B OBITY ¥ TPOMBITINICHHOCTH X COCTMHEHU.
[ToHsiTHE O KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT




KOpPpO3UH

6.4 |I[lpuponHble MCTOYHHMKHU YIJIEBOIOPOAOB (Yrojb, MPUPOIHBIA Ta3,
He(Th), TPOAYKTHI MX IepepabOTKu (OCH3UH), UX POJb B OBITYy H
MIPOMBIIIJIEHHOCTH

6.5 |[lepBoHauanbHbIE MOHATHS OO0 OpPraHWYECKHX BEIIECTBAX KaKk O
COEMHEHUAX yriepona (MeTaH, 3TaH, STHJICH, AlUETWIEH, 3TaHOIL,
[JIMIEPUH, YKCYCHas Kuciota). [loHaTHe 0 OMOJIOTHYECKH Ba)KHBIX
BEILIECTBAX: )XKUpax, OeJKax, yIJIeBOAAX - U UX POJIU B )KU3HU YEJIOBEKA

7 Pacuetsr:

7.1  |mo popmynaM XUMHUECKUX COSTUHECHUMA

7.2 |Mmacchl (MaccoBOI) 10JIM paCTBOPEHHOTO BEIIECTBA B pACTBOPE

7.3 |10 XUMUYECKUM YPAaBHEHHSIM
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