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ypoBeHb) (mpeamerHas o0aacTh «EcTecTBeHHO-HAydHBIC MPEIMETHI») BKIFOYACT
MOSICHUTEJIBHYIO 3aITUCKY, COepKaHue 00YUCHUS, TUTAHUPYEMbIC PE3YIbTaThl OCBOCHUS
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MpOrpaMMbl TI0 XUMHUH, TEMATHUYECKOe IUTAHHUpPOBAaHWE, TepedeHb (KoaudukraTop)
pacrpeielIeHHbIX M0 KJaccaM MpPOBEPSEMbIX TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuUs U JIIEMEHTOB
CONIepKaHMUsl IO XWUMHUHU, TMepedeHb (KoaudukaTop) MPOBEPSIEMBIX TpeOOBaHUN K
pe3ynbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHON MPOTpaMMbl OCHOBHOTO OOIIETro
o0pa30BaHUs U PJIEMEHTOB COJIEPYKAHMS TI0 XUMUH.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XMMuU Ha YPOBHE OCHOBHOTO 00111€eT0 00pa30BaHUs COCTABJICHA Ha
OCHOBE TpeOOBaHUM K pe3ybTaTaM OCBOEHUS OCHOBHOI 00pa30BaTEIbHON MPOTPAMMBI
OCHOBHOTO 00111eT0 00pa3oBanus, npeacTaBieHHBIXx B PI'OC OO0, a Ttakke Ha OCHOBE
benepanbHOl paboyeit mporpaMMbl BOCIUTAHUS U C YIETOM KOHIICTIIIUHN TTPETIOIaBaHMUSI
yueOHOTO mpenMera «XuMus» B o00Opa3oBaTelIbHBIX oOpraHu3anusx Poccuiickoi
denepanum.

[IporpamMmma mo xuMuM pa3paboTaHa C LEJIbI0 OKa3aHUS METOJMYECKON MOMOIIH
YUYUTENIO B CO3/IaHUU pabouel MporpaMMsbl M0 Y4EOHOMY MPEIMETY.

[Iporpamma 1Mo XMMHUM AaeT MpeICTABICHUE O TENsIX, 00Iel cTpaTeruy O0y4IeHHs,
BOCIIUTAHUS W  Pa3BUTHs  OOYy4YAIOIIMXCA CPEACTBAMU  y4yeOHOTO TIpeIMeTa,
yCTaHaBIMBaeT  00s3aTeNbHOE  MPEAMETHOE  COJAEpX,aHue,  IpeayCMaTpUBAET
pacnpeiesieHue ero 1o KjaccaMm U CTPYKTYPUPOBAHHE T10 pa3jiesiaM U TeMaM MPOrpaMMbI
M0 XUMHUHU, ONpEIeNseT KOJWYECTBEHHbIE W KAYECTBEHHBIC XapaKTEPUCTUKHU
CoJlep KaHMsl, PEKOMEHJIyEMYIO TOCIEA0BATeIbHOCTh HU3YYEHUS XUMHH C Y4YeTOM
MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEW OO0y4YaroMIMXCs, ONpEACNsieT BOZMOXHOCTH MpeaAMeTa IS
peanuzanuu TpeOOBaHWI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs, a Takke TpeOOBaHHM K
pe3yibTaTaM 00yUeHHs] XMMHUH Ha YPOBHE 1ieJIel U3y4ueHus IpeMeTa 1 OCHOBHBIX BUIOB
y4eOHO-T103HABATEIbHOU JIESITEILHOCTH OOYYalomerocss IO OCBOCHUIO Yy4eOHOro
COJICp>KaHMUS.

3HaHWE XWMHH CIYXXUT OCHOBOW JJisi  (POPMUPOBAHUS  MHUPOBO33PEHUS
o0Oy4Jaromnierocsi, ero MpeACTaBICHUN 0 MaTepUaIbHOM EIUHCTBE MUPA, BAXKHYIO POJIb
UTrparoT GOpMUPYEMBbIE XUMHUECH MPECTABICHUS O B3aUMOIIPEBPAIICHHIX SHEPTHH U 00
HBOJIIOIUMYU BEIIECTB B MPHUPOJIC, O MYyTIX PEIICHUs TI00ATbHBIX MPOOJIEM yCTOWIUBOTO
Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPTETUYECKOM, MUILIEBOM U IKOJOTUYECKON
06e30macHOCTH, TPOOIIEM 3PABOOXPAHECHHS.
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N3yyeHue XuMHUH: CIOCOOCTBYET peaanu3allyd BO3MOKHOCTEH JIJIsl CAaMOpPa3BUTHS U

dbopmupoBaHUs
KYJIbTYpbI IMYHOCTH, €€ 0011el U GyHKIHOHATBHOU IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBILIUICHUS W TBOPUECKHUX CIOCOOHOCTEH
oOyyaroluxcs,  HaBBIKOB WX  CaMOCTOATENbHOM  Y4eOHOM  J1eATENbHOCTH,
HKCIEPUMEHTAIbHBIX U  HCCIENOBATENIbCKUX YMEHHUH, HEOOXOAUMBIX Kak B
MOBCE/IHEBHON KHU3HU, TaK U B MPO(PECCHOHAIBHON AESITENbHOCTH; 3HAKOMHUT CO
CHelM(PHUKON HAyYHOTO MBIIIUICHUS, 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOTO
B3IJI[]a HAa €IMHCTBO MPHUPOJbI U YEJIOBEKA, SIBJISETCA OTBETCTBEHHBIM JTAallOM B
(OpMHpPOBAHUN E€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH OOYyYarolIUXCsl; CIHOCOOCTBYET
(OpMHPOBaHUIO LIECHHOCTHOT'O OTHOILIEHUS K €CTECTBEHHO-HAYYHbIM
3HaHUSM, K MPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOIMUYECKOE 0Opa3oBaHUE
oOy4Jarommxcs.

JlanHble HampaBiieHHs B OOYy4YeHMM XHMHHM OO€CIEYMBAIOTCS CHEUU(DUKON
coJiep>KaHusl yueOHOT0 MPEeAMETa, KOTOPBIN SBIISIETCS EAArOrMueCcKy aanTHPOBAHHBIM
OTpak€eHUEM 0a30BOIl HAYKM XMMHUH Ha ONPEJIETICHHOM 3Talle €€ Pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS OPUEHTHPOBAH Ha
OCBOCHHME OOYYaIOIIMMHCS CHUCTEMbl TNEPBOHAYANBHBIX TMOHATHUA XHUMHH, OCHOB
HEOPraHUYECKOM XMMHHU U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHITUH OPraHUYECKOU
XUMUHU.

CrtpykTypa cojepkaHusi NpOorpaMMbl MO XUMHUH Cc(HOpMHpOBaHAa Ha OCHOBE
CUCTEMHOT0 MOAX0/1a K €€ n3yueHuro. CoaeprkaHue CKIagbIBAETCS U3 CUCTEMBI TIOHATUI
0 XMMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI 0 XuMuueckoi peakuuu. O6e
3TH CUCTEMBI CTPYKTYPHO OPraHHW30BaHbl 110 MPUHUUIY MOCIEA0BATEIBHOIO Pa3BUTHUSA
3HAHMM Ha OCHOBE TEOPETHYECKUX IPEACTABICHUM pPa3HOrO YpPOBHA:  ATOMHO-
MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HaHUsA; lleproandeckoro 3akoHa
JI.. MeHpneneeBa Kak OCHOBHOIO 3aKOHAa XMMHH; YYEHHS O CTPOCHUHM aToOMa M
XUMHUYECKOMN CBSI3U; MPEJCTABICHUN 00 AIEKTPOTUTUUYECKON TUCCOIMAIIMN BEIIECTB B
pacTBoOpax.

TeopeTnyeckre 3HaHUS paCCMATPUBAIOTCS HA OCHOBE SMIIMPUUYECKH MOJIYYEHHBIX H
OCMBICIIEHHBIX (paKTOB, PA3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHA K APYTrOMYy,
BBIMONHAS (PYHKIMKM OOBSICHEHHA M TPOTHO3HPOBAHHUS CBOMCTB, CTPOCHHUS  H
BO3MOYKHOCTEH MPAKTHYECKOTO MPUMEHEHHUSI U MTOTYUYEHUS U3YYaeMBbIX BELLECTB.

OcBoeHnune nporpaMmbl 0 XMMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPECTABICHUS O
XUMHUYECKOMN COCTaBISIONIECH HAYYHOM KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOU MPUPO/IBI,
LEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJIaM NIO3HaHUs B Hayke. M3yueHue
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XUMHUH IPOUCXOAUT C MPUBJICYEHUEM 3HAHUI U3 paHEe U3YUEHHBIX YUEOHBIX TPEAMETOB:
«Oxpyxaromuit Mupy», «buonorus. 5—7 knacce» u «Puszuka. 7 Kiiacey.

[Ipy M3yyeHUU XUMUU MPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB XMMHUYECKOM
HAayKd Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, INMPAKTHUUECKOW JesITeIbHOCTH
YyelloBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYypbl. 3ajaya y4deOHOTO
MpeaMeTa COCTOMT B (DOPMUPOBAHUM CUCTEMbl XMMHUYECKMX 3HAHUN — BaKHEHIIMX
(akTOB, MOHATHI, 3aKOHOB U TEOPETHUYECKUX MOJIOKEHUH, AOCTYNHBIX 000OLIEHUN
MHPOBO33PEHYECKOTO XapaKTepa, SI3bIKa HAyKH, B MPUOOLIEHUH K HAYYHBIM METOJaM
MO3HAHUA TPU H3YYEHUU BEIIECTB U XMMHYECKUX peakuuid, B (OpMUpPOBAHUU U
Pa3BUTHM IMO3HABATEIIBHBIX YMEHUA UM MX NPUMEHEHUU B YUEOHO-IIO3HABATEIBbHON U
y4eOHO-HMCCIIEI0BATENBCKOM AESITEIbHOCTH, OCBOCHHUH MPABUJI O€30MacHOr0 00palleHus
C BEIIECTBAMU B ITOBCEIHEBHOM KU3HHU.

IIpy u3yyeHMuM XMMHMM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSl Ba)KHOE
3Ha4YeHHE NMPUOOPENTN TAKUE LIETH, KaK:

dbopmupoBanue MHTEJIEKTYaJIbHO pa3BUTON JUYHOCTH, rOTOBOM
K CaMO00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY HPHUHITHIO PEIICHHH,
CIOCOOHOM aAanTHUPOBATHCA K OBICTPO MEHSFOIIMMCS YCIOBHAM U3HH; HAIIPABICHHOCTh
oOy4YeHHs Ha CHCTEMAaTHIECKOE MPUOOIIeHNEe 00yIaroIX sl
K CaMOCTOSATEIbHOW I03HABATEIbHOW JEATEIbHOCTH, HAyYHBIM METOJAaM IO3HAHMS,
(GopMUpYIOIIMM MOTHBALIMI0 W pa3BUTUE CIOCOOHOCTEH K XHUMHUHU; OOecleueHHue
YCIIOBUH, CIOCOOCTBYIOIIMX IMPHOOPETEHUIO OOYyYaroIIMMHUCA ONbITa Pa3HOOOpa3HOM
JESTENbHOCTH, TO3HAHWSA W CaMONO3HAHUS, KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETCHLIUI), HWMEIOIIUX YHUBEpPCAIbHOE 3HAYEHHE JJIs Pa3IMYHbIX BHJIOB
nesTenbHOCTH; (GopMHpOBaHHWE O0O0mIe (YHKIMOHAIBHON U €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH,

B TOM YHCJI€ YMEHUN OOBSCHATH U OLICHUBATh SIBICHUS OKPYXKAIOIIEr0 MUPa, UCIIOJIb3YS
3HAHMS U ONBIT, MOJYYECHHbIE NPHU WU3YYEHUU XMMHH, IPUMEHATh UX IPU pPELICHUHU
npobsieM B TIOBCEIHEBHOM JKU3HU M TPYJIOBOM JEATENBbHOCTH; (HOPMHUpPOBAHHE Y
o0yyaromxcs r'yMaHUCTUYECKUX OTHOIIEHUM, TOHUMaHUS
LHEHHOCTH XUMHUYECKUX 3HAHWM JUisl BBIPAOOTKH 3KOJIOTMYECKH LIEeIeco00pa3HOro
MOBEAEHUS B OBITY U TPYAOBOU IE€ATEILHOCTH B LIEJISAX COXPAHEHUS CBOETO 3I0POBbsSI U
OKpY Karollleld TPUPOAHOU Cpebl; Pa3BUTHE MOTHUBALUU K 00YUYEHHUIO, CIOCOOHOCTEN K
CAMOKOHTPOJIKO M CaMOBOCHHUTAaHUIO HAa OCHOBE YCBOEHHs OOLIEYEIOBEYECKHUX
IEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY MpOQWIs M HAMPaBICHHOCTH
JaJbHENIIEro 00y4eHus.

OO0111ee 4ynciao 4acoB, peKOMEHOBAHHBIX Ul U3YYEHHs XUMUH, — 136 gacos:
B 8 Kiacce — 68 yacoB (2 "yaca B Hezeno), B 9 kiacce — 68 yacoB (2 4aca B HEJIEIO).
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COAEPKAHUE OBYUEHUA

9 KJIACC BemecTBO U XUMHYeCKAsl peaKkuusi
[Tepunonnueckuit 3akoH. [lepuoanyeckas cucreMa XuMuueckux 3neMeHToB . 1.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOVCTB
XUMUYECKUX JIEMEHTOB NIEPBBIX TPEX NEPUOAOB, KaIusl, KAIBIUA U UX
COEIUHEHUN B COOTBETCTBUH C MOJIOKEHUEM DIIEMEHTOB B [leproanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.
CrtpoeHue BemecTBa: BUAbl XUMUUYECKOHN CBSI3U. THUIIBI KPUCTATIIIMYECKUX PEIIETOK,
3aBHCUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKN U BUJA
XAMHUYECKOU CBSI3H.
Knaccudukaiuys 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.
Knaccudukanus XMuMHUYECKUX PEaKIMil MO pa3IMuHbIM MPU3HAKaM (10 YKUCTy U
COCTaBY yYacTBYIOIIMX B PEaKLUU BELIECTB, MO TEIIOBOMY 3P dekTy, Mo
W3MEHEHHIO CTENIEHEH OKUCIICHHS] XUMUUECKUX JIEMEHTOB, 110 0OPaTUMOCTH, TIO
Y4acTHUIO KaTajau3aTopa). JK30- U IHAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKHE
YpaBHEHUS.
[Tonsitue o ckopocTn XuMuueckon peakuuu. [Tonsitue 06 0OpaTUMBIX U
HEOOpATUMBIX XUMUYECKUX peakiusax. [[OHITHEe 0 TOMOTEHHBIX M TeTEPOTEHHBIX
peakuusax. [lonsarue o karanuse. [lonsTe 0 XuMruyeckoM paBHOBeCcUU. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XUMUUYECKOUN PEAKIINU U MOJ0KEHUE XUMUYECKOTO
paBHOBECHSL.
OKUCIUTENBHO-BOCCTAHOBUTEIbHBIC PEAKIINH, JIEKTPOHHBIN OanaHc
OKUCJIMTEIBbHO-BOCCTAHOBUTEIBLHOU peakinu. CocTaBleHUE ypaBHEHUN
OKHUCJIMTEIbHOBOCCTAHOBUTEIBHBIX PEAKIIUN C UCIIOJIBb30BAHUEM METOAA
AIIEKTPOHHOTO OanaHca.
Teopus IEKTPOIIUTHYECKON AUCCOIUALIAN. DIEKTPOJIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, aHnOHBI. MexaHn3M AUCCOIMALIMN BEMIECTB C PAa3JIMYHBIMU BUIAMU
XuMu4eckoi cBsi3u. CteneHs aucconuanuu. CHUIbHBIC U CIA0bIE SJIEKTPOJIUTHI.
Peakiiuu noHHOTO OOMEHa. Y CJIOBHS TPOTEKAHUSI PEAKIIU HOHHOTO OOMEHa,
MIOJIHBIE U COKpAIICHHbIC HOHHBIE YpaBHEHUS peakinil. CBOMCTBa KUCIIOT,
OCHOBAaHMI U COJICH B CBETE MPEJCTABICHUIN 00 AIEKTPOIUTHIECKOM
nucconuannu. KadecTBeHHbIE peakuy Ha MOHBL. [loHATHE O THAPOIH3E CONEN.
Xumuyeckui 5KChepumenm:

O3HAKOMJIEHUE  C MOJENSIMUA  KPUCTAINIMYECKUX PEIIETOK

HEOPraHUYECKHUX
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BEIIECTB — METAJJIOB 1 HEMETAIIOB (TpaduTa U aiMasa), CJI0KHBIX BEIIECTB
(XJIopuIa HATPHsl), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUUYECKOM peaKiiuu
OT BO3JICUCTBHS Pa3IMYHBIX (DAKTOPOB, UCCIIEIOBAHUE JIEKTPOIPOBOIHOCTHU
pacTBOPOB BEIIECTB, IIPOIIECCa AUCCOIUALIMU KUCIIOT, EI0UYeH U conen
(BO3MOYKHO UCIOJIb30BaHUE BUJICOMATEPUAIIOB), TPOBEJICHUE OIBITOB,
WUTFOCTPUPYIONTUX TIPU3HAKY MTPOTEKAHUS PEaKIIMii HOHHOTO oOMeHa
(oOpa3zoBanue ocajaka, BeIJICJICHHE ra3a, 00pa30BaHUE BObI), OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
(ropeHue, peakiu pa3aoKeHUs, COSAMHEHNS ), PaClIO3HABAHUE HEOPTaHUYECKUX
BEILIECTB C IOMOILbIO KAUECTBEHHBIX PEAKIIUI HA HOHBI, PEIICHUE
AKCHEPUMEHTAIBbHBIX 3a]1a4.

HeMeTaaibl 4 MX coeIMHEHUS

OO1as xapakTepucThKa rajioreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okuciaeHus. CTpoeHue u GU3nIecKrue CBONCTBA MPOCTHIX
BEILIECTB — raJJOr€HOB. XMMUYECKUE CBOMCTBA HAa IIPUMEPE XJI0pa
(B3auMOJEHCTBUE C METAINIaMU, HEMETaJIaM1, 1Ie109aMu). XIJI0POBOAOPO/I.
ConsiHas KucinoTa, XUMUYECKHE CBOICTBA, MOJTy4YEeHHE, MpUMeHEHueE. [lelicTBue
XJIOpa U XJIOPOBOAOPOa Ha OpraHu3M 4esoBeka. BaxHenme XJaopuasl 1 uxX
HaXO0XJICHUE B TIPUPO/IE.

O61mas xapakTepucTika meMeHToB VIA-rpyribl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHHUSI.

Crtpoenue u puznueckue CBOMCTBA MIPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
AJI0TpOITHBIE MOAU(DUKAIIUKA KUCTIOPOJia U cephl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBo10po1, CTpOEHUE, PU3NUECKHE U XUMUYECKHE CBOMCTBA. OKCHJIBI CEPBI KaK
MPEICTaBUTENIN KUCIOTHBIX OKCUIO0B. CepHas KuciaoTa, GU3nIecKue u
XUMHUYECKHEe CBOMCTBA (00IIKe KaK MpeICTaBUTENS Kilacca KUCTOT U
cnerupuyeckne). XuMUYECKUE PEaKIIMHU, JeKalllie B OCHOBE MPOMBIILIEHHOTO
crioco0a noiydeHus cepHoit kuciothl. [Ipumenenue. Conu CepHON KUCIOTHI,
KaueCTBEHHasl peakius Ha cylbdaT-uod. HaxoxxaeHue cepbl U ee COeAMHEHUN B
npupojie. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COSAMHEHUSMU CEPhI
(KUCIIOTHBIE TOXKIH, 3arPs3HEHUE BO3AyXa M BOJIOEMOB), CIIOCOOBI €T0
npeAoTBpaICHUSI.

OO6m1as xapakTepucTuka 351eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

A30T, pacpocTpaHeHHe B MpUpoe, GU3NIeCKue U XMMHUIECKUE CBOMCTRA.
KpyroBopot azora B npupojie. AMMHAK, ero PU3NUeCKue U XUMUUECKUE CBOWCTRA,
nojiyueHue u npuMmenenue. Coau aMMOHUS, UX (QU3UUECKUE U XUMHYECKHUE
CBONMCTBa, NpuMeHeHue. KauecTBeHHas peakiysi Ha MOHbl aMMOHUSA. A30THas
KHCIIOTa, €€ MoTydeHUe, PU3NIECKUe U XUMUISCKHE CBOMCTBA (00mre KaKk
MpeACTaBUTEIIA Kilacca KUCIIOT U crienrduyeckue). Mcrnonbp3oBaHue HUTPATOB U
coJieil aMMOHUS B Kaue€CTBE MUHEPATIbHBIX yI00peHU. XUMUUECKOE 3arpsi3HEHHE
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OKpY’KarolIeh cpeibl COETUHEHUSIMU a30Ta (KUCIOTHBIE TOXKIH, 3arPsI3HEHUE
BO3/TyXa, ITOYBBI U BOJOEMOB).
docdop, amnorpornHbie Mogudukanuu Gocdopa, GU3MIECKUE U XUMHUUECCKHE
cBorictBa. Oxcnn pocdopa (V) u pochopras kuciora, GU3NISCKUE U XUMUICCKHEC
CBOiiCTBa,  mnoiayuyeHue. Mcnons3oBanue (docharoB B KayecTBe
MUHEPAIBHBIX YI00pPCHUH.
Oo6mas xapakTepucTika meMeHToB [V A-rpytibel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTEIICHNU OKUCIICHHUS.
VYruepona, amioTpornHbie MOIU(UKALIMU, pACTIPOCTPAHEHHUE B MPUPOJIE,
dbusnyueckue U XuMU4Yeckue cpoiictra. AncopOuus. KpyroBopor yrieposa B
npupoze. OKCubl yriaeposa, ux Gpu3ndeckue 1 XUMHUIECKHUe CBONCTBA, ICHCTBUE
Ha )KMBBIC OPTaHU3MBI, TTOJTYYCHUE U IPUMEHEHHE. DKOJIOTHIECCKUE TIPOOIIEMBI,
CBsi3aHHbIE ¢ oKcuaoM yriepoaa (IV), runoresa rinodanbHOro MOTEMICHUS
KJIMMaTa, TapHUKOBBIN dPekT. YToapHas KUCIIOTa U €€ CONMH, UX GU3HUECKUE U
XUMHUYECKHE CBOMCTBA, TIOJIyYeHUE U MpuMeHeHne. KauecTBeHHas peakius Ha
KapOoHaT-noHkl. Mcrnonb3oBanrne kKapOOHATOB B OBITY, METUIIMHE,
MPOMBIIIICHHOCTH U CEJIbCKOM XO35MCTBE.
[lepBoHaUaNBbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIECH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIO0TA).
[TpupoaHbIe UCTOYHUKHU YTIAEBOAOPOA0B (YroJib, IPUPOIHBIN ra3, HeTh),
MPOJYKTHI UX TIepepadOTKu (OCH3UH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH.
[ToHsiTHE O OMOJIOTHYECKH BAXKHBIX BEIIECTBAX: )KUPaAX, OCIKax, YIIeBOIax — U UX
POJIM B KU3HHM YeoBeKa. MaTepHualbHOE €IMHCTBO OPTaHUYECKHUX U
HEOPTraHUYECKUX COCTMHEHUM.
Kpemuuii, ero pusnveckrne 1 XUMHUIECKUE CBOMCTBA, MOTyUYCHUE U TPUMEHEHUE.
CoenuHeHust KpeMHUs B ipupoje. O0mue mpeacTaBiIeHus] 00 OKCUAC KPEMHUS
(IV) u xpemuueBoit kucnore. CHIMKAThI, UX UCIOJIb30BAHKUE B OBITY, MEUIIMHE,
MPOMBIIIVICHHOCTH. BakHEHIITEe CTPOUTENbHBIE MAaTEPHAIIBI: KEpaMHUKa, CTEKIIO,
LIEMEHT, O€TOH, xene300eToH. [IpobdaeMbl 6e301acHOro UCI0JIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B MOBCEIHEBHOM XKU3HU. XUMUUeCKuii IKCNepUMeHm:
u3ydeHue o0pa3ioB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIIOTHI,
MIPOBEICHUE KAaY€CTBEHHBIX PEAKITNN HA XJIOPUJI-MOHBI U HAOJTIOICHHE PU3HAKOB
UX MPOTEKAHUS, OTIBITHI, OTPAKAIOIIHE (PU3NISCKHE U XUMUICCKHE CBONCTBA
TaJIOTEHOB U UX COEIUHEHUM (BO3MOYKHO MCIIOJIb30BAHUE BUIEOMATEPUATIOB),
O3HAKOMJICHHE C 00pa3IiaMu XJIOPUJIOB (TaJIOTEHUIOB), O3HAKOMJICHHE C
oOpasiiaMu cephl U €€ COeIMHEHUAMU (BO3MOYXHO UCIIOI30BaAHUE
BUJIEOMATEPUAIIOB), HAOJIIOIEHUE TIpoliecca OOyTIIMBaHUS caxapa Mo JeHCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI, U3yYEHNE XUMUYECKUX CBOVCTB
pa30aBIEHHON CEpHOM KUCIIOTHI, IPOBEJICHNE KAUECTBEHHOW peakluy Ha CyJibdat-
WOH U HAOJII0/ICHUE MPU3HAKA €€ TIPOTEKAHUsI, 03HAKOMJICHHE ¢ (PU3NUECKUMHU
cBoOicTBaMU a30Ta, hocdopa U X coequHEHUN (BO3ZMOKHO UCTIOIH30BAHUE
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BUJICOMATEPHUAITIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX YI0OpEeHUH, TIOTyICHHE,
coOupaHue, pacro3HaBaHUE U U3YUYEHHE CBOMCTB aMMHaKa, MPOBE/ICHHUE
KaueCTBEHHBIX pEaKIIMii Ha MOH aMMOHUS U (ocdaT-uOH U U3yUEHUE TPU3HAKOB
UX IIPOTEKAHUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTBI C MEJIbIO
(BO3MOYKHO UCIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUECHUE MOJIeNen
KPUCTAITMYECKUX PEIIETOK aliMasa, rpaduta, dyiiepeHa, 03HaKOMJIEHUE ¢
MPOLIECCOM aJCOPOIMHN PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM yTIIEM U
YCTPONCTBOM IIPOTHBOTA3a, MOJy4YCHHE, COOMpaHne, pacliO3HABAHNE U U3YUCHUE
CBOMCTB YIJICKHUCIIOTO ra3a, MPOBE/ICHUE KaueCTBEHHBIX peakiuii Ha kapOoHaT U
CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX MPOTEKAHUsA, 03HAKOMJIEHUE C
MPOAYKIMEN CHIIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIIBHBIX
3a1a4 1o TeMe « BakHeume HeMeTalIbl U UX COSIMHEHUD». MeTa/liIbl M UX
cOoeIMHEeHM S

OO01mas xapakTepUCTHKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX
nosiokeHus B [lepuoguyeckon cucreme XuMu4ecKkux 3aueMeHToB J[. 1.
MenpeneeBa u ctpoeHust atToMoB. CTpoeHHE METAIIIOB. MeTarnyeckas CBs3b U
METAJUINYECKAS] KPUCTAJUITMYECKAs! pelIeTKa. DIEKTPOXUMUYECKUIN P
HanpsDKeHUH MeTaimoB. Ou3nveckre u XUMUIeCKUe CBOMCTBA MeTaiutoB. O0mue
CIIOCOOBI TTOJTYYEHHUSI METAJIIOB.

[ToHsiTHE O KOPPO3UH METAILJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOPPO3UHU.
CrnaBel (CTalb, 9yT'YH, JIOPATIOMUHUN, OpOH3a) U MX IPUMEHEHNE B OBITY U
MIPOMBIIIJIEHHOCTH.

[[lenounbie MeTANIBL: TTOJ0XKEHUE B [leproandeckoil cucTeMe XuMUYECKUX
sanemeHToB [[.1. MenaeneeBa, CTpoeHUE UX aTOMOB, HAX0KJCHUE B IIPUPOJIE.
du3nyuecKkrue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl u
TUJIPOKCUABI HATPUA U Kanusl. [ [puMeHeHne men0uYHbIX METAVIOB U UX
COEIMHEHUM.

[IlemoyHO3EMENBbHBIE METAUIBI MATHUW M KATBLHM: MOJIOKeHHE B [lepuoanyeckon
cucteme xuMuieckux 3nementoB JI.1. MenaeneeBa, CTpoeHUE UX aTOMOB,
HaXO0XJEHHE B pupojie. PU3nUecKue 1 XMMUYECKUE CBOMCTBA MarHus U KaJlbIIUsl.
Baxueiiimme coequHeHUs Kaablus (OKCUI, THAPOKCHU/I, COn). JKeCTKOCTh BOJBI U
CIOCOOBI €€ YCTPaHEHHUS.

AmomuHui: nosioxkenue B [leproanueckoit cucteMe XuMH4IeCKux 3yemMeHToB .M.
MeHieneeBa, CTpOEHHUE aTOMa, HaX0kAeHUE B npupojae. dusnyueckue u
XUMUYECKHE CBOMCTBA aTlOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHU/IA U THAPOKCUIA
AJTIOMUHUSL.

Keneso: nonoxenue B [lepruoanueckoit cucteMe XuMuaeckux annemeHtos .M.
Menaeneesa, CTpoeHUE aTOMa, HAX0XKAEHUE B ITpupoae. Pusnyeckue u
XUMUUYECKUE CBOMCTBA kene3a. OKCuIbl, Tuapokcu bl U conu xkenesa (1) u xxenesza
(III), ux cocraB, CBOMCTBA U MOJYUYCHUE. XUMUYECKUL IKCNEPUMEHM.!
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O3HaKOMJICHHE ¢ 00pa3IiaMyi METAJIOB U CIIABOB, MX (DU3HMUECKUMH CBOMCTBAMH,
U3Yy4YEHHUE Pe3yJbTaTOB KOPPO3UHU METAIIIOB (BO3MOKHO HCIOJIb30BAHKE
BUJIEOMATEPUAIIOB), OCOOCHHOCTEN B3aMMOJICUCTBHS OKCHU/IA KAJIbIIUS U HATPHUS C
BOJI0M (BO3MOHO UCITOJIb30BAHUE BUJIEOMATEPUAIIOB), UCCIEAOBAHUE CBOMCTB
YKECTKOM BOJBI, IPOLIECCA TOPEHUS Keye3a B KUCI0poe (BO3MOKHO
UCIOJIb30BAaHUE BUJEOMATEPUAIIOB), IPU3HAKOB IPOTEKAHUS KaYECTBEHHBIX
peakiuii Ha HOHBI (MarHusl, Kaablus, ATIOMUHUA, ITIMHKa, Kene3a (11) u sxenesza
(I11), meau (1), HabnrOAEHKE U ONTMCAHKUE TTPOLIECCOB OKPAIIMBAHUS TUIAMEHU
MOHAMHU HATPUSI, KU U KaJIbIUs (BO3MOXKHO UCTOJb30BAHUE BUICOMATEPUATIOR),
uccienoBanne aMQpOTEepHBIX CBOMCTB TMAPOKCH/IA ATIOMUHUSA THAPOKCUJIA ITUHKA,
pelIeHNEe SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHeimme MeTamibl U UxX
COEIUHEHUD». XMMHS U OKPY:KAKIIasA cpeaa

BemectBa 1 Marepuabl B MOBCEIHEBHOM KM3HU YelloBeka. bezonacHoe
UCIIOJIb30BAHUE BEIIECTB U XUMHUECKUX peakinii B ObITy. [lepBas momomp mnpu
XUMHUUYECKUX 0KOTaX M OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKaroulel cpeibl (MpeAesibHas 10mycThUMas
KoHI1eHTpalus BemiectB (nanee — [1JIK). Ponas xumuu B penieHuu 3K0JI0rM4eCKux
npoOnem. Xumuueckuti IKCnepumenm:

u3ydeHue o0pa3loB MaTepUAIOB (CTEKIIO, CIIJIaBbl METAJIJIOB, TOJIUMEPHbBIE
MaTepualbl).

Mesicnpeomemnvie cea3u

Peanusanysa MeXpeIMETHBIX CBSA3EM IPU U3YYEHUN XUMHUH B 9 Kiacce
OCYUIECTBIISIETCS UEPE3 UCTIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHbBIX
MOHSATUM, TaK U IOHATUMN, SABJISIIOLIUXCA CUCTEMHBIMU JUIS1 OT/IEIIbHBIX TPEAMETOB
€CTECTBEHHOHAYYHOT'O ITUKJIA.

OO6miue ecTeCTBEHHO-HAYUHbIC TTOHATHS: HAYYHBIM aKT, TUIIOTE3a, 3aKOH, TEOPHs,
aHaJM3, CUHTE3, KJlaccuuKalus, NepuoANIHOCTh, HAOJI0IeHUE, YKCIIEPUMEHT,
MOJIETTUPOBaHUE, U3MEPEHUE, MO/IENb, SIBJICHHE, MAPHUKOBBIN 2D (DEKT,
TEXHOJIOTHSI, MaTEPHUAJIBIL.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI,
PaauoOaKTUBHOCTb, MOJIEKYJIA, JJIIEKTPUUYECKHI 3apsi/l, TPOBOIHUKH,
MOJTYITPOBOTHUKH, TUAICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEINO, O0BEM,
arperaTHOe COCTOSIHME BEIlIeCTBa, ra3, pacTBOp, PACTBOPUMOCTh, KpUCTAIIIMYECKas
pelieTKa, CruiaBbl, (PU3NUYECKUE BETUUYUHDI, €IMHUIIBI U3MEPEHUSI, KOCMHUECKOE
MPOCTPAHCTBO, TIAHETHI, 3B€3/bl, COJIHIIE.

buonorus: porocuntes, apixanue, ouocgepa, 3KocucreMa, MUHEpaJbHbIE
yA00pEeHHMs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TTOPOJIbI, MTOJIE3HBIE
MCKOIIa€MbIE, TOIUIMBO, BOJHBIE PECYPCHI.

10



denepanbHas pabouas nmporpamma | Xumus. 8—9 kiaccsl (0a30BbIi ypOBEHb)

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHN
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

N3yuenne xuMuu Ha ypoOBHE OCHOBHOTO OOIEro 0Opa3oBaHUsl HAIMPaBIECHO Ha
JOCTH)KEHUE OOYYalolUMHCS JIMYHOCTHBIX, METalmpeAMETHBIX W  IPEAMETHBIX
pE3yIbTaTOB OCBOEHHUS yUeOHOTO MpeIMETA.

JIMYHOCTHBIE PE3YJIbTATHBI

JIngHOCTHBIC PE3YJIbTAThl OCBOCHUS IIPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs
JOCTUTAIOTCS B XOJi¢ OOy4YeHHUS XHMHUU B €IUHCTBE Y4Ye€OHONH M BOCIHUTATEIIBHOM
JESATETLHOCTA B COOTBETCTBHH C TPATUIIMOHHBIMUA POCCUUCKUMHU COIIMOKYJIBTYPHBIMU H
JTYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, IPUHATHIMH B OOIIICCTBE MTPaBUIaMU U HOPMaMHU
MOBEJICHUS M CITOCOOCTBYIOT ITPOIIECCaM CaMOITO3HAHMS, CAaMOPa3BUTHUS U COIMATU3AIINN
o0y4Jarommxcs.

JInunocTtHbIE pE3yIbTaThI OTpaxaroT TOTOBHOCTD oOydJarormxcs
PYKOBOJICTBOBAThCS CHCTEMOW IMO3UTHUBHBIX IICHHOCTHBIX OPHCHTAIIMK M PacIIMpEHUC
OIIBITA JIEATEIHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIMTAHMA:

IICHHOCTHOT'O OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUICCKOMY
U HAydYHOMY HACJCAWI0, TOHMMAHHUS 3HAYCHUS XWMHUYCCKOW HAyKH B IKH3HH
COBPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEPHOW HHpOpManuen o
MIEPEIOBBIX  JIOCTIDKEHUSX M OTKPBITUSAX MHPOBOH M OTEYECTBEHHOH XUMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpa M OOIIECTBA;

2) rpaskaaHCKOr0 BOCIIMTAHMS:
MpEACTaBICHUS O COIMATILHBIX HOPMAaX U MPaBWIaAX MEKIMYHOCTHBIX OTHOIIECHUN

B KOJUICKTUBE, KOMMYHHUKATUBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4eOHOMCCIIeI0BATEIHCKOM, TBOPUSCKON M IPYTUX BUJAX ACATEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JCATEILHOCTH  IIPU  BBHINIOJHEHUHW  yYCOHBIX,
MO3HABATEIbHBIX 3a71a4, BBITIOJJHCHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUHU YUCOHBIX
MPOEKTOB, CTPEMJICHUS K B3aHUMONOHMMAHUIO M B3aWUMOIOMOIIM B MPOIIECCE ATOMU
y4eOHOM AesATEeTbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJIEHHUE M TMOCTYIKH CBOUX
TOBApUILEH C TMO3UIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:
MHUPOBO33PEHYECKUX NPEACTABICHUA O BEIIECTBE W XHUMHUYECKOW pPEaKLMH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABISIOIIMX OCHOBY
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IJI1 TIOHMMaHUsl CYIHOCTH HAy4YHOW KapTHHBI MHpA, MPEACTAaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPUPOBI, B3AUMOCBSA35X YEJI0BEKA C IPUPOAHOUN CPEIOH, O
POJIM XMMHH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

ITO3HABATEIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA ITOJIyYE€HHE HOBBIX 3HAHUU
0 XUMHUHU, HEOOXOOUMBIX IJisi OOBSCHEHHs HAOJIIOJAEMBIX IPOLIECCOB U SIBJICHUM;
MO3HAaBaTENbHOM, HHPOPMAIIMOHHON U YUTATEIBCKOM KyJIbTYPbl, B TOM YHCIJIE HABBIKOB
CaMOCTOSITENIFHOM pPabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHON JIUTEPaTypoil,
JOCTYIIHBIMM TEXHHUYECKUMU CPEACTBAMHU MH()OPMALMOHHBIX TEXHOJOTHW; UHTEpEca K
00y4YEHUIO U TIO3HAHUIO, JTF0003HATETbHOCTH, TOTOBHOCTH
Y CIIOCOOHOCTH K CaMO00OpPa30BaHNUI0, IPOEKTHON U UCCIIEJ0BATEIBCKOM JEATENBHOCTH, K
OCO3HAHHOMY BBIOOPY HAINpaBJIE€HHOCTH U YPOBHs O0yU€HHUS B IajbHEHIIIEM;

4) popMHpOBaAHUA KYJIbTYPbI 310POBb:

OCO3HAaHMUS LIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 370POBBIM 00pa3 »U3HHU, OCO3HAHUSA MMOCIIEACTBUN U HEMPUSATHUS BPEIHBIX
NpUBBIUEK (YNOTpeOJeHUs] alKOroyis, HAPKOTUKOB, KYpEHHUs), HEOOXOJIUMOCTH
coOJII0/IeHUsT MpaBul 0€30MACHOCTU MPU OOpAIEHUU C XMMUYECKUMHU BEIIECTBAMHU B
OBITY U peaibHOM KU3HU,

5) Tpy10BOr0 BOCIIUTAHUSA:

WHTEpPECa K MPAKTHUYECKOMY HW3Yy4YeHHIO Tpodeccwii U Tpyaa pa3IMdHOTO poja,
YBaXEHUE K TPYAY U pe3yiabTaTaM TPYAOBOU ACSATEIBHOCTH, B TOM YHCIIC HA OCHOBE
MPUMEHEHUS MMPEAMETHBIX 3HAHUHM MO0 XMMHUH, OCO3HAHHOTO BHIOOpA WHAMBUIYAJTLHON
TPACKTOPUH TPOJODKCHHUS] O00pa30oBaHUS C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIENIHON
npoecCHOHaNbHON NEeATETbHOCTH W Pa3BUTHS HEOOXOJIUMBIX yMEHHH, TOTOBHOCTH
aJanTHPOBATHCA B MPOheCcCUOHAIBHON CpeJIe;

6) PK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00Pa3HOro OTHOIICHUS K IPUPOIE KaK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMSI, TOHUMAaHUs IIEHHOCTH 3J0POBOTO U 0€30MacHOro
oOpa3a >KHM3HH, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY U
NCUXUYECKOMY 3J0pPOBbIO, OCO3HAHUSI LIEHHOCTH COOJIIOJIEHUSI TMpaBuil O€30I11acHOTO
MOBE/ICHUs MPU paboTe € BEIIECTBAMH, a TAKXKE B CUTYAIUIX, YTPOXKAIOIIKX 3I0POBbIO U
’KU3HU JII0JIeH; CHOCOOHOCTH MPUMEHSTH 3HAHUSI, [T0JIy4aeMble PU U3yUYEHUU XUMUH,
JUI pELIEHUs 3a7ay, CBA3AHHBIX C OKPYXKAIOIIEH NPUPOJHOU CpPEIOW, ITOBBILICHUS
YPOBHSI SKOJOTUYECKON KYJIbTYpbl, OCO3HAHUS TTI00AbHOTO XapakTepa 3KOJOTHYECKHUX
npoOieM M MyTed HUX peleHuss MOCPEICTBOM METOJOB XUMHUHU; 3KOJIOTHYECKOTO
MBIIUIEHUS, YMEHUS PYKOBOJICTBOBATHCA UM B ITIO3HABATEIIBLHOM,

12



denepanbHas pabouas nmporpamma | Xumus. 8—9 kiaccsl (0a30BbIi ypOBEHb)

KOMMYHHKATUBHOW U COLMAIIBHON ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpeaqMETHBIX PE3YyJbTAaTOB  BBIACISIOT 3HAYKMMBbIC JUTSt
bopMHpPOBaHUS MHUPOBO33PEHUSI OOICHAYYHBbIC TMOHATHUS (3aKOH, TEOPHs, MPHUHITHII,
rurnoresa, pakTt, CUCTEMA, IPOIIECC, IKCIIEPUMEHT U JAPYroe), KOTOPhIe UCTIONB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEJAMETaX W MO3BOJISIIOT HA OCHOBE 3HAHUU M3 ITUX
npeaMeToB (OpPMHUPOBATH MPEACTABICHUE O IEJIOCTHON HAy4YHOM KapTUHE MHUpa, U
YHUBEpCalbHble  y4eOHble  JeHCTBUA  (IIO3HABaTeNIbHbIE,  KOMMYHUKATUBHBIE,
PEryJSTUBHBIE), KOTOpble obOecrneunBaroT  (HOPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOATENILHOMY TIAHUPOBAHUIO U OCYLIECTBICHUIO YU€OHOM JESITEIbHOCTH.

ITo3HaBaTebHBIE YHUBEPCAJIbHBbIE YUeOHbIE 1eCTBUS Ba3oBbie
JIOTHYEeCKHe NeCTBUA:

YMEHUE UCTOJIb30BaTh MPUEMBbI JIOTHYECKOTO MBIIIJICHUS IPU OCBOCHUHW 3HAHUIA:
pPacKphIBaTh CMBICII XUMUYECKUX TOHSATHH (BBIIETSATh WX XapaKTepHbIE NPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C APYTMMH TOHSITHSMH), HCIOJIB30BATh MOHATHS IS
OOBSICHEHUS OTACNIbHBIX (PAKTOB W SIBIICHWUM, BHIOMpPATh OCHOBAHHUS M KPUTEPUU IS
KJacCu(UKAIMU XUMHUYECKUX BEHIECTB W XUMHUYECKUX PEaKIUH, YCTaHABJIMBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXIY OOBEKTaMH H3yYEHHs, CTPOUTH JIOTHUYECKUE
paccyxjeHus (MHAYKTUBHBIE, NEAYKTUBHBIC, 110 aHAJIOTHH), MPOBOJUTH BBIBOABI U
3aKJTFOYCHMS;

yMEHUE TPUMEHATh B TIPOIECCE TMO3HAHUS TMOHATUA (TPEIMETHBIC u
MeTarpeJMETHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJCIH, HCIOIb3yeMble B XUMUH,
mpeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHH MOJICTIbHBIC TMPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMBOJ 3JIEMEHTA), XuMU4eckas (hopmysia U ypaBHEHUE XUMHUYECKOM
peakiuu — MpU PEHICHUH Yy4eOHO-TI03HABATENIbHBIX 3a1ad, C YUY€TOM ATHUX MOJIECIbHBIX
MIPE/ICTABIICHUN BBISBISATh M XapaKTEPU30BATh CYIECTBEHHBIE NMPU3HAKUA H3Yy4aeMbIX
O0OBEKTOB — XUMHUYECKHX BEIIECTB U XUMHUYECKUX PEaKIUid, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, TMPUYUHHO-CJICJACTBEHHBIC CBS3UM M MPOTHBOPEYUS B H3Yy4AEMbBIX
mpolieccax u siBJeHusix. bazoBble nuccieqoBare/bCKue 1edCTBUA:

YMEHUE HCITOTH30BATh MOCTABIEHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUS,
a TaK)Ke B KAYECTBE OCHOBHI JIJIsI (JOPMUPOBAHUS TUTIOTE3BI TI0 MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUH; TPHOOPETEHHE OMBITA 0 IUIAHWPOBAHUIO, OPTaHU3aIUN U
MIPOBEICHUIO YUYEHUYECKUX JKCIEPUMEHTOB, YMEHHE HAOJIFOMAaTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €ro pe3yiabTaT, (HOpMyIupoBaTh OOOOIICHHS U
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BBIBOJIBI TI0 pe3yJIbTaTaM IPOBEICHHOTO OIbITa, MCCICIOBAHUS, COCTABIATH OTUYET O
poJIeIaHHoM padoTe.

Pa6ora c nundopmanueii:

YMEHHE BBIOMPATH, AHAIM3UPOBATh U UHTEPIPETUPOBATH HHOOPMALIUIO PA3TUYHBIX
BUIOB © (QopM TMpeACTaBICHHUS, TMOJYyYaeMyK) U3  pPa3HbIX HCTOYHHKOB
(HayYHOTIOMYJISIpHAST JIUTEpATypa XHUMHYECKOTO COJACpKAHUS, CIPABOYHBIC TOCOOUS,
pecypcbl MIHTepHETa), KPUTUYECKH OIEHUWBATh MPOTUBOPEUUBYIO UM HEAOCTOBEPHYIO
uH(bOpMAITHIO;

YMEHHE MPUMEHSTh Pa3IMUHbIE METOIbI U 3aMIPOCHI MPU MOUCKE U 0TOOpE
uH(OPMAITUU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOAUMBIX TSI BHITIOTTHEHUS YUYECOHBIX U
MO3HABATENFHBIX 3a/1ay OMNpPEJCICHHOTO THUIA, MPUOOPETeHHE OmbITa B 00JACTH
UCIIOJIb30BaHUSI ~ WH(OPMAIMOHHO-KOMMYHUKATHUBHBIX ~ TEXHOJOTHUW,  OBJIAJICHUE
KYJIbTYPOU aKTUBHOT'O UCIIOJIb30BaHUS PA3JIMYHBIX TIOMCKOBBIX CUCTEM, CAMOCTOSITEIILHO
BBIOMpATh ONTUMAIBHYIO (POpMYy NpelICTaBleHUs HHPOPMALMU W WILIIOCTPUPOBATH
perraemMbie 3a/1a4r HECTIOKHBIMU CXEMaMU, JuarpaMMaMiu, IpyruMu popmamu rpaguku
U UX KOMOUHAIIUSIMU;

YyMEHHME  MCIOJIb30BaTh W aHAJIM3UpPOBATh B Mpoliecce y4ueOHOI
U UCCJIEeIOBATEIbCKON JEATENHHOCTU HH(OPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOUIEH IPUPOTHON CPEIbI.

KomMMmyHuKaTHBHBIE YHUBEPCAJIbHBbIE YUeOHbIE IeHCTBUSA:

yMEHHE 3aJlaBaTh BOIPOCHI (B X0J€ auaiora u (Wiu) AUCKYCCHM) MO CYIIECTBY
o0cyxnaeMoi TeMbl, (POPMYIUPOBATh CBOU MPEI0KEHUSI OTHOCUTEIBHO BBITTOJIHEHUS
MPEUIOKEHHON 3a7a4M; TPUOOPETEHHUE OIbITA MPE3CHTAIMN PE3YIbTATOB BBINOTHEHUS
XUMHUYECKOTO
HKCIIEPUMEHTa (J1a0OpaTOPHOTO OTbITA, JIA0OPATOPHONW pabOThl MO HKCCIEAOBAHHUIO
CBOMCTB BEIIECTB, YYEOHOrO0 TIPOEKTA); 3aWHTEPECOBAHHOCTH B COBMECTHOH CO
CBEPCTHUKAMHU MMO3HABATEIIHLHON
1 UCCJIEI0BATEILCKON JCATEILHOCTH MPU PEIICHUN BO3HUKAIOIIMX MTPOOJEM HAa OCHOBE
ydyeTa OOLIMX MHTEPECOB M COTJIACOBaHMS MO3UIUNM (0OCYKJIeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE MITYPMbI», KOOPAUHAIIMS COBMECTHBIX JCHCTBUM, ONpe/IeIeHHe KPUTEPUEB
IO OIIEHKE KaYeCTBA BHITIOJTHEHHON pabOTHI U APYTHE);

PeryasiTuBHbIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBHSA:
YMEHHUEC CaMOCTOATCIIbHO OHIPCACIIATL HOCIHM ACATCIbHOCTH, IIJIAHWPOBATD,
OCYHICCTBJIATh, KOHTPOJUPOBATHL H IIpHU HCO6XOI[I/IMOCTI/I KOPPEKTUPOBATL CBOIO
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JeSTENhHOCTh, BBIOMpaTh HambOosiee 3(PPeKTUBHBIC CMOCOOBI pelieHUsT Y4eOHBIX U
MO3HABATEIbHBIX  33J]a4, CAMOCTOSITEJIbHO COCTABJISATh WM  KOPPEKTUPOBATH
MPEJIOKEHHBIM AJITOPUTM JI€MCTBUM NPH BBINOJHEHUN 33JaHUN C YYETOM IOJYUYCHUS
HOBBIX 3HAHWI 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEaKIUAX, OICHUBATH
COOTBETCTBHE MOJYYEHHOTO pEe3yJibTaTa 3asBJICHHON 1€IM, YMEHUE HCIIOJIb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, MPE/IJIaraéMbI€ B YCIOBUU 33a/IaHUI.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeamMeTHBIX pe3yJbTaTOB MO OCBOEHUIO 00S3aTENIBHOIO COJIEP KaHMUS,
YCTaHOBJICHHOT'O JIaHHOM (penepanbHON paboueld mporpaMMOM, BBIACNISIOT: OCBOCHHbBIE
0Oy4YaroIIMMUCS HAyYHbIE 3HaHUS, YMEHHS U CIIOCOOBI IEUCTBUH, cienuduuecKkue s
MpeAMETHON 001acTH « XUMHUS», BUABI IEATEITLHOCTH MO MOJIYYEHHIO HOBOT'O 3HAHUS, €T0
MHTEPIPETaLNU, NPeoOpa3oBaHUI0 U MPUMEHEHUIO B PAa3JIMYHBIX YYEOHBIX M HOBBIX
CUTyalUsX.

K konmy oOyuenns B 8 Kkiacce y oOyuaromerocs OyayT chOpMHUPOBAHBI
CJIEIyIOIME IPEIMETHBIE PE3YJIBTATHI 10 XUMUU:

pPacKpbIBaThb CMBICI OCHOBHBIX XWMHMYECKHMX IOHATHM: aTOM, MOJIEKYJa,
XUMHUYECKUI 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCHUTEIbHAs AaTOMHAasi M MOJEKYJsSIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS MAcCa, MacCoOBas A0JII XUMUYECKOTO AIIEMEHTA B
COCIMHEHUH,  MOJIIPHBIM ~ 00bEM,  OKCHJ,  KHCIOTa,  OCHOBaHUE,  COJb,
ANEKTPOOTPULIATENLHOCTh, CTEIIEHb OKUCIIECHUS, XUMHUYECKasl peakuus, KiacCu(puKarus
pEaKIui: peakuuu COCIUHEHHUs], PEAKIUH PA3JI0OKEHMS, PEAKIIMM 3aMEILECHUS, PEAKIINU
oOMeHa, 9K30- M SHAOTEPMHUUECKUE PEaKIMU, TeIIOBON 3P (EKT peakiuu, SApo aroma,
AIIGKTPOHHBIN CJIOH aroma, aToMHas OpOuTallb, PaJuyC aTOMa, XUMHUYECKas CBA3b,
IIOJISIpHAss W HEIOJsApHAas KOBAJICHTHAs CBSA3b, MOHHAsl CBS3b, MOH, KaTUOH, AaHMOH,
pacTBOp, MaccoBas JIOJIsI BellecTBa (MPOLEHTHAs KOHLEHTpauusi) B PAacTBOPE;
WJUTKOCTPUPOBATH B3aUMOCB3b OCHOBHBIX XUMUUYECKUX ITOHATUN U IIPUMEHATD 3TU
MOHATHSI TIPU ONMCAHWM BEIIECTB M HX IMPEBPAIICHUI; HCIIOJIB30BaTh XWMHUYECKYIO

CUMBOJIMKY JJIsl COCTaBJI€HHS (pOPMYJT BEILIECTB
U YPaBHCHUN XMMMUYECKUX PEAKLUH; ONPENEIATh BaJECHTHOCTH aTOMOB JJIEMEHTOB B

OMHApHBIX COEAMHEHUSAX, CTEIIEHb
OKHUCJIEHUSI 3JIEMEHTOB B OMHAPHBIX COEIMHEHHUAX, MPUHAJICKHOCTh BEIIECTB K
OIPEJEICHHOMY KJIACCy COEUHEHUH 10 PopMyiaM, BUJI XUMUYECKOH CBS3H
(koBajieHTHasT M MOHHAsg) B HEOPTraHMYECKUX COEJIMHEHHUSX; PACKphIBaTh CMBICI

[Tepnonnueckoro 3akoHa /[.M1. Meneneesa: 1eMOHCTPUPOBATH
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MMOHMMAHHUE NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHX D3JIEMEHTOB OT HX
nonoxeHnust B llepuoamyeckol cucreme, 3aKOHOB COXPAaHEHHMSI MACChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHAa ABOTaJpo; OMKUCHIBATh U
xapakTepu3oBaTh TabnuuHyr0 (opmy Ilepuoamueckoil CHUCTEMBI XUMHUYECKHUX
AJIEMEHTOB: pas3NinyaTh IOHATUS «TJaBHas mnoarpymma (A-Tpynma)y U «mobodHas
noarpynmna (b-rpynma)», Mansie u OOJBIINE TEPHOJBI, COOTHOCHUTH O00O3HAUCHUS,
KOTopble uMetoTcs B Tabnuie «Ilepuoanueckas cucrema XuMudeckux snemeHnToB J[. .
MeHzieneeBay C YUCIOBBIMU XapaKTEpPUCTHKAMH CTPOCHHUS aTOMOB XHUMHUYECKHX
AJIEMEHTOB (COCTaB M 3apAll sjipa, 00Iee YUCIO JIEKTPOHOB U pacIpe/iesieHue UX I0
AJNIEKTPOHHBIM CJIOSIM); KJIACCU(DUIIMPOBATh XUMHUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE
BEILIECTBA,

XUMUYECKUE peakiuu (MO YUCIYy M COCTaBy YUYacTBYIOUIMX B PEAKIMU BEILECTB, IO
TerioBoMy 3G (dEKTy); XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA
BEIIECTB PAa3JIMYHBbIX KJIACCOB, IMOJATBEPXKAAs ONUCAHUE NPUMEPAMU MOJEKYJISIPHBIX
YPAaBHEHHUM COOTBETCTBYIOLIMX XHWMHWYECKUX PEaKUWi; MPOrHO3UPOBATH CBOWCTBA
BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'0 COCTaBa,

BO3MOXHOCTH MPOTEKAHUSA XUMUYECKUX MTPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO H MOJIIPHYIO MacChl BEIECTB, MACCOBYIO
JI0JIF0 XUMUYECKOT'0 AJIeMEeHTa 1o (opMyJie COeIMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, IPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIMU; IPUMEHSTh
OCHOBHBIE ONEPALIMN MBICIUTENBHOMN AEATENILHOCTH — AHAIU3 U CUHTE3,

CpaBHEHHE, 00o0111eH1e, CUCTEMATH3ALINIO, KJ1accu(UKaIuIo, BBISIBIICHUE
MIPUYUHHOCIEACTBEHHBIX CBSI3€M — I U3YYEHUS CBOMCTB BEHIECTB M XUMUYECKHUX
peakiii, €CTeCTBEHHO-HAay4YHbIE€ METOJAbl IMO3HAHMS — HAOJI0JIEHue, H3MEpEHHUE,
MOJICTUPOBaHUE, SKCIIEPUMEHT (pealbHbIi U MBICICHHBIN); Cle0BaTh IpaBUJIaM
MOJIb30BaHUSI XUMUYECKOM MOCyA0M 1 1a00paTOpHbIM

o0OpyI0OBaHUEM, a TaKXKe MpaBWiIaM OOpAaIleHHs] C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSIMU T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB IO TIOJYUYCHUIO U
COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHCIOPOJa), HPUTOTOBIICHUIO
PacTBOPOB C ONPEACICHHON MAaCCOBOM JOJIEN pACTBOPEHHOT'O BEILIECTBA, INIAHUPOBATh U
[IPOBOJIUTh XUMHUYECKUE DKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB WLIEIOYEN U
KHUCIIOT C MIOMOIIIbIO0 UHANKATOPOB (JTaKMyC, peHoN(TaNenH, METHIOPAHX U JIPYTHE).

K xonmy oOyuenus B 9 kiacce y oOydaromerocss OyayT chOpMHUpPOBAHBI
CJIETYIONTME TTPEIMETHBIE PE3YJIbTATHI IO XUMUU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IMOHATHN: XUMUYCCKUN FJIEMEHT, aTOM,
MOJIEKyJa, HOH, KaTHOH, aHHOH, TIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BaJICHTHOCTD,
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AIEKTPOOTPULIATENLHOCTh, CTENEHb OKUCIICHMS, XUMHUYECKasi peakius, XUMHUYeCcKas
CBsI3b, TETUIOBON 3((HEKT peakinu, MOJb, MOJSPHBI 00BEM, PacTBOP, JIEKTPOJIUTHI,
HEAJICKTPOJUTHI, JJICKTPOIUTHYECKAsT JIUCCOIMAIUSA, PEaKIMd HMOHHOTO OOMEHa,
KaTaau3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMBIE PEaKIINH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIIb, OKUCIICHHE
U BOCCTAHOBIICHHE, aJUIOTPOmusi, aMm(pOTEPHOCTh, XMMUYECKasl CBI3b (KOBaJEHTHas,
MOHHAs, METAIUTMYECKas), KPUCTAINIMYECKasl peIIeTKa, KOPPO3Usi METAJUIOB, CILIABHI,
CKOPOCTh XHMMHYECKOM peakluu, MNpeAesbHO jomycruMmas KkoHueHtpauus [IJIK
BEILECTBA; WJUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TIOHATUUA U
MIPUMEHSITh 3TH
MOHSATUSI TIPU ONMUCAHUM BEIIECTB W UX MPEBPAIICHUI; HCIOIB30BaTh XUMHUYECKYIO

CUMBOJIMKY JIJIsl COCTaBJIEHHS (pOPMYJT BEILIECTB
U YPaBHEHUN XUMHUYECKUX PEaKUU; ONPEAEISITh BAaJEHTHOCTh U CTEIEHb OKUCIEHUS

XUMHYECKUX IJIEMEHTOB
B COCAMHEHUSX Pa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K OINPEACICHHOMY
KJIACCy COEAMHEHWH 1Mo (opMyiaMm, BHJI XMUMHUYECKOW CBS3U (KOBAJICHTHAs, MOHHAS,
METAJUIMYECKasi)) B HEOPraHMYECKUX COCJAMHEHUAX, 3aps]l HOHA [0 XUMHUYECKOU
dbopmyrie, XxapakTep cpeibl B BOJAHBIX PAaCTBOPAaX HEOPTaHUYECKUX COCAMHEHUH, THUII
KPUCTAJNTMYECKOWN PElIeTKU KOHKPETHOTO BEIIECTBA;

PaCKpBIBATh CMBICJI ITepuoauueckoro 3aKOHa J.H. Menneneesa
U IEMOHCTPHUPOBATH €r0 MOHUMAHKE: ONMUCHIBATh U XapaKTepHU30BaTh TAOIUUHYIO (HOpMYy
[leproauyeckoli CHUCTEMBl XUMHUYECKHX OJJIEMEHTOB: pa3linyaTh IOHATHUS «IJIaBHAS
noarpynna (A-rpynna)» u «mnodounass noarpynna (b-rpynma)», mansie U OoJbLIne
MEPHUOJIbl, COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCS B IEPUOJUYECKON TaOIUIE, C
YUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M
3apsan sApa, oOlee YUClIo 3JIEKTPOHOB M PACHPENCNICHUE UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEHTOB U UX COCTUHEHUI
B MpeJenax MajblX MEPUOJOB M TJIABHBIX MOATPYII C YYETOM CTPOEHHUSI MX aTOMOB;
KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHThI, HEOPraHUYECKHUE BEIIECTBRA,
XUMHUYECKHE PEaKuu (M0 YUCITY U COCTAaBY YYACTBYIOIIMX B PEAKIMMU BEIIECTB, IO
TersioBoMy 3G (HEKTy, 0 U3MEHEHUIO CTENEHEW OKUCICHHUS XMMHUYECKHX JIEMEHTOB);
XapaKTepHu30BaTh (OMUCHIBATH) OOIIUE U CICIIM(PUIECKUE XUMUYECKHUE CBOMCTBA
MIPOCTBIX M CIIOKHBIX BEILIECTB, MOATBEPKIAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX H
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEaKIMil; COCTABIATh YpaBHEHUS
ANEKTPOJUTUYECKON JUCCOUHUALMU KUCIIOT, IET0UEN
U COJIeH, MOJIHBIE W COKpAIICHHbIE YPAaBHEHUsI pEaKlUuii MOHHOr0 OOMEHa, ypaBHEHUS
peaKkIui, MOATBEPKIAIOIINX CYIIIECTBOBAHUE MEHETUUECKOM CBSI3M MEXK]y BEIIECTBAMU
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pa3IMYHBIX KJIACCOB; PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKunii TOCPEACTBOM
COCTaBJICHHSI AJIEKTPOHHOTO OajlaHCa dTUX PEaKIIHii; MPOrHO3UPOBATh CBOMCTBA BEIIECTB
B 3aBHCHUMOCTH OT MX CTPOCHHsI, BO3MOXHOCTH
MPOTEKaHUSI XUMUYECKUX TMPEBpAICHUH B PA3JIUYHBIX YCIOBUAX; BBIUYUCISATH
OTHOCHUTEJIbHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO JOJIIO
XMMHYECKOTO 3JIeMEHTa MO (OopMyse COEIMHEHHUS, MAcCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHl MO YPAaBHEHUIO XMMHMUYECKON peakIHH; COO0JII0/IaTh
MpaBuJia MOJb30BaHUSI XUMUYECKON TTOCYI0N 1 TaOOPaTOPHBIM
00Opy/IOBaHUEM, a TaK)Ke MpaBWiIa OOpalleHHs] C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMU TIO BBIIIOJIHEHUIO TAOOPATOPHBIX XUMUYECKIX OTBITOB TIO MOJIYYECHUIO U
cOOMpaHHUIO Ta3000pa3HBIX BEIIECTB (aMMHaka M YIJIEKUCJIOro Tras3a); MPOBOJUTH
peaKIuy, MOATBEPKAAIONINE KaYeCTBEHHBIN COCTaB PA3INYHBIX
BEIIECTB: PACIO3HABaTh OMbBITHBIM IyTEM XJOPUIOPOMHUI-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cyiabhar-, THAPOKCU]I-UOHBI, KATHOHBI aMMOHUS M MOHBI U3YYEHHBIX
METaJIOB, MPHUCYTCTBYIOUIME B BOAHBIX pPACTBOpPAaX HEOPraHMYECKHX BEIIECTB;
MPUMEHSATH OCHOBHBIE OIEpAllMU MBICTUTENBHOW AESATENbHOCTH — aHAJIU3 M CHUHTE3,
CpaBHEHHE, O0O0OIIEHNEe, CHCTEMAaTU3allMIo, BBISBICHHEC NPUYHMHHO-CIEACTBECHHBIX
CBSI3€H — JITIs1 U3YUYCHHSI CBOICTB BEIIECTB U XUMUYECKUX PEaKIIHiA, €CTeCTBEHHOHAYYHBIE
METOJI TO3HAaHWSA — HAOMIOJAEHNE, W3MEPEHHEe, MOJEINPOBAHUE, OSKCIIEPUMEHT
(peanbHBIN U MBICTICHHBIN).
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9 KIIACC
HaumeHnoBaHue
No KomnuecTBo OcCHOBHBIE BUJIbI
pa3fenoB U TEM Coneprxanue 00ydeHus
/Tt 4acoB NEeATENbHOCTUA 00yUYaroInuXxcs
y4eOHOTO TIpeIMeTa
BemecTBo 1 XMMUYECKHE PeaKIUU
1.1 [ToBTOpEHUE H 5 Ilepponnueckun  3aKOH. XapakTepu3oBaTh
yriayOneHue 3HaHuMN [Tepuonuueckas CUCTEMA | XUMHUYECKHUE DBJIEMEHTHI MEPBBIX
OCHOBHBIX Pa3/IejiOB xuMuuyeckux osnemeHtoB J[.M. | Tpex nepuomoB, Kamus U
Kypca MeHeneena. CrpoeHne | KaIbLMSl MO MX TOJIOKEHUIO B
8 Kiacca atroMoB. 3akoHomepHocTH B | [lepmogmueckoit cucreme /1. .
W3MECHECHUU CBOMCTB Memneneena.
XUMHUYECKUX anemeHToB | KiaccuduuupoBats U Ha3bIBaTh

MEPBBIX TPEX MEPUOJIOB, Kajus,
KBS U MX COCIWHECHUH B
COOTBETCTBUHM C TOJIOKCHUEM
2JIEMEHTOB

B Ilepronnueckou
CUCTEME M CTPOCHHUEM HUX
aTOMOB.

Crpoenue BenecTna: BUIbl
Tuner

XAMHYECKOM  CBS3H.

HEOPTraHUYECKHUEC BEIIIECTBA
M3yYEHHBIX KJIacCOB.
OnuceIBaTh oO0mue

XUMHYECKHE CBOMCTBA BCIICCTB

Pa3JIUYHBIX KJIaCCOB,
IOJITBEPKIATH CBOMCTBA
IpUMEpPaMu MOJICKYJIAPHBIX
ypaBHEHUM XUMHYECKHUX
peaKIuu.
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BUJIA XUMHUYECKOU CBSI3H.

KPUCTALIMYECKUX PELIETOK, OnpenensTsb BUJT
3aBUCUMOCTb CBOWCTB XUMHUUYECKOU CBA3U U THII
BEIIECTBA oT THUIIA KPUCTALUIMYECKON pELIETKH

KPUCTAJNIMYECKON PEIIeTKH M | BELECTBA.

[Iporuo3upoBaTh CBOMCTBA

Knaccuduxanus U | BEWIECTB B 3aBUCUMOCTU OT X
HOMEHKJIaTypa CTPOCHHUS.
HEOPTaHNYECKUX BCIICCTB. BeicTpanBaTh pa3BepHYyThIE
XUMHYECKHE CBOMCTBA MMUCHEMEHHBIC
BCIICCTB, OTHOCSIIUXCS K Y YCTHBIE OTBETHI C OMOPOM
pas3InIHbIM Kl1accaM Ha nHOPMAIIHIO U3 YUYCOHUKA U
HEOPraHUYECKUX COCIMHEHU, CITPaBOYHBIX MaTepUajoB,
T'€HETHUYCCKaA CBA3b I'PaMOTHO
HEOPraHUYECKUX BEIIECTB.

Xumuueckuii IKcnepumenm: HCITOJIL30BaTh W3yYEeHHBIN

Jlemoncmpayuu:
03HAKOMJICHHUE v MOJICIISIMH
KPUCTAITNYECKUX pelIeToK
HEOPraHUYECKHUX BEIICCTB —

METaJVIOB U HEMETAIOB (rpaduTa u
anmasa), CJI0KHBIX BEILIECTB
(xJmopuaa HaTpuUs)

MOHATUWHBIN anmnapar Kypca XUMHUHU

1.2

OCHOBHBIE

Knaccudukanus XuMHUYECKUX

PaCKpBIBaTB CMBICJI U3yYaCMBbIX
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3aKOHOMEPHOCTH
XUMHYECKHUX
peakuuii

PEaKIUil M0 Pa3InIHBIM MIPU3HAKAM
(TT0 YMCy W COCTaBY Y4acTBYIOIIUX
B PEaKIMU BEIIECTB, 1O TEIJIOBOMY
ahdexTy, Mo N3MEHEHHIO CTETICHEH
OKHCIICHUSI XUMHUYECKHX JJICMCHTOB,
no O0OpaTUMOCTH, IO YYacTHUIO

KaTaJIn3aropa). DK30- u
HHAOTEPMUYECKUE peaxiuu,
TEPMOXUMHUYECKHE ypaBHEHHUSI.

IIoHsITHE O CKOPOCTHM XUMHUUYECKOU
peakiuu. [loastue 06 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX
peakuusx. [loHsATHE O TOMOTEHHBIX U
reTeporeHHbIX peakuusx. [lonsrue o
karanuze. [loHsTHE O XMMHYECKOM
paBHOBecur. DaKTOPBI, BIHSIOIINC

Ha CKOPOCTb XUMHUYECKOU pPCaKiuu U

MNOHATUN U MPUMEHATH 3TH MOHATHS
IIPU ONIMCAaHUU CBOWCTB BEILIECTB U X
npespauiennii. Knaccudunuposats
XUMHYECKUE PEAKLIAHN 10 PA3TUIHBIM
IIpU3HAKAM. YcranaBnuBarh
3aBUCHMOCTb CKOPOCTH XMMHUYECKOU
peaKkIuy OT pPa3InYHbIX (PAKTOPOB.

IIporso3upoBarb BO3MOKHOCTHU
IIPOTEKAHUS XUMHAYECKUX
IIpEBpALIEHUN B Pa3JIMYHBIX
ycnoBusix. Onpeaensite OKUCIUTEIb
u  BoccraHosurenb B OBP.
CocTaBisTh SJIEKTPOHHBIA OaaHc
peaKIuu.

IIpou3BOAUTH BBIYMCIECHUS I10
XUMHUYECKUM YPaBHEHUSIM.

YuyacTBOBaTh B COBMECTHOH paboTe

ITIOJIOKCHUC XUMHUYECKOI'O B I1ape WU I'pyIIIe.
PaBHOBECHAL. BricTpauBath pPa3BEPHYTHIE
OxucnurensHO- IICbMEHHBIE
BOCCTAHOBUTEJIbHBIC
peaxkuu, 3JIEKTPOHHBIN U YCTHBIE OTBETHI C OIOPOM
OanaHc OKHUCJIMTENbHO- | HA MHPOPMALIMIO U3 YUYEOHHKA U
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BOCCTAHOBUTEIBHON  pPEAKLIHH.
CocraBnenue ypaBHEHUI
OKHUCJIUTENIbHO-

BOCCTAHOBUTEIIBHBIX PEAKIUNA C
HCTOJIb30BaHUEM MeTo1a
3JIEKTPOHHOTO Oaanca.
Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

HccnenoBanne 3aBUCUMOCTH
CKOPOCTH XUMHYECKOW pEaKIUU
OT  BO3JCUCTBUS  PAa3IUYHBIX
(bakTopoB.

OnBITE, WUIIOCTPUPYIOLIUE
MIPUMEPHI OKUCIIUTENbHO-
BOCCTaHOBHUTEIbHBIX peakiui
(ropenue, peakuuu pasioKeHus,
COCJTMHCHUS).

Bviuucnenus:  konumdectna
BEIlIECTBA, OObEMa M MacChl
peareHTOB WU MPOJIYKTOB IO
ypaBHEHUSIM XUMHYECKHX

peakuuii

CIIpaBOYHBIX MaTcpualioB,

I'PaMOTHO HCIIOJIb30BaTh
V3Y4YCHHBIN IMOHATUMHBIN anmapar

Kypca XUMHH

1.3

DNeKTpOIUTHYECKAS
JUCCOLAIUS.

Teopus 2IEKTPOIUTUYECKOU
JUCCOLMALIMMU. DJEKTPOJIUTBl U

PackpsiBaTh CMBICJI
W3y4YaeMbIX TIOHSTHM, a TaKKe
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XUMHYECKHE PEAKIUHA B HEJJICKTPOJIUTHI. Katnonsl, | cmbich TEOpUH
pacTBopax AHUOHBI. MexaHus3M | 3JIEKTPOIUTHYECKOU
OVCCOLIMALIMM  BEIIECTB C | AMccouualuu. OOBACHITH
Pa3TMYHBIMU BUJAMH | IPUYUHBI  BIEKTPONPOBOJHOCTH
XUMU4Yeckol  cBa3u. CTeneHb | BOAHBIX  PAacTBOPOB  BEIIECTB,
JCCOLIUALIH. CuiibHbIE U | pa3muyath ciabble W CHJIbHBIC
cia0ble SJIEKTPOJIUTHI. 3JIEKTPOJIUTBHL.
Peakiiun wmoHHOro oOMeHa. CocraBisaTh ypaBHEHUS
Ycnosust JTUCCOLUAIAN
MIPOTEKAHUS PEAKIUA HOHHOTO KUCJIOT, WIEJI0Ye H©  COJIEH,
oOMeHa, TIOJMHBIE U COKpaIllCHHBIC MOJHBIE W COKpAIICHHbIC HWOHHBIC
HMOHHBIE ypaBHEHUSA peaKLHil. YpPaBHEHUSI ~ XUMHYECKMX  PEaKIui

CBolicTBa KHUCJIOT, OCHOBAaHUM U COJICH
B CBETE MPEICTaBICHUM 00
AIEKTPOIUTHIYECKOU JIMCCOITHAIIHH.
KayecTBeHHbIE peaKIMM HA HOHBI.
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumernm:

Jlemoncmpayuu:

UccnenoBanue
3JIEKTPOIPOBOAHOCTHU pacTBOpPOB
BEIIECTB, IMpOIECca  JIUCCOLMALINU

KHCJIOT, IIEJI0Ye U coliel (BO3MOYKHO

HOHHOTI'O 06MCHa, KpaTKHC HMOHHBIC

ypaBHEHUSI HPOCTHIX peakuuit
THPOJIN3a COJICH.

XapakTepus3oBaTh o0rmiue
XMMAYECKHE  CBOHCTBA  BEIECTB

pPA3JUYHBIX KJIACCOB HA OCHOBE TEOPUU
BJIEKTPOITUTHIECKON JIMCCOIMAIIHNH;
IIOJITBEPK/IaTh CBOWCTBA IPUMEpPAMU
MOJICKYJIAPHBIX M HOHHBIX YpPaBHCHUU
Peniate

XAMHUYECKUX pEaKIi.

SKCIICPUMCHTAJIBHBIC 3ala4i 110 TCMC.
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WCIIOJIb30BAaHUE BUICOMATEPUATIOB).

OnbITHI, WJUTIOCTPUPYIOLLHE
NpU3HAKK  TMPOTCKAHUS  PEaKIuil
HOHHOTO oOMmeHa (oOpazoBanue
ocaJika, BbIJCJICHHE Ta3a, 00pa3oBaHue
BO/IbI).

Pacrio3HaBanue HEOPraHUYECKUX
BEIIECTB C TIOMOIIBIO KAaYeCTBEHHBIX
peakiuii Ha HOHBI.

JlabopamopHuiii onvim:

N3yuyenue npru3HaKoOB MPOTEKAHUS
peakii HOHHOTO OOMEHa B pacTBOpax
ANEKTPOJIUTOB  (C  00pa3oBaHHEM
ocaJika, BbIJICJICHUEM rasa,

o0pa3oBaHUEM BOJIbI).

[1manupoBaTh U OCYyIIECTBISATh HA
MPAKTUKE XUMUYECKUE

DKCIIEPUMEHTHI, IPOBOIUTH
HAOIIONCHUS, JI€JaTh BBIBOJBI  IIO
pe3yibTaTaM  JKCIIEpPUMEHTa  TIpH
MIPOBEICHUH JTaOOPATOPHBIX OMBITOB U
IPAKTUYECKUX padoT.

CrnenoBaTh npaBuiiaM 0€30MaCHOM
paboTel B  jaboparopuu npu
UCIIOJIb30BAaHUU XMMHYECKOM MOCY/Ibl U
000py10BaHUS.

[IpoBomuT,  BBIYUCICHHUS  TIO
XUMUYECKUM YPABHEHUSIM.

Y4yacTtBOBaTh B COBMECTHOM

pabote

Ilpakxmuueckas paboma:

No 1.
BKCHepI/IMCHTaJIBHBIX 3a1a4
TEME.

XUMHWYCCKHUX pCaKHI/Iﬁ

Penrenue

Boviuucnenus: o ypaBHEHUAM

B MIape WK TpyIIe.

BricTpanBaTth  pa3BepHYyTHIC
MMUCHMCHHBIE W YCTHBIC OTBETHI C
OmopoM Ha wuHOPMALUIO U3
y4eOHUKa W JAPYTHX HCTOYHHKOB
uHpopMariu, B  TOM  YHUCJIE
HNutepHera

Uroro no paszneny

17
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Hemertajibl U 170,
COoeIMHEeHM S

2.1 Oo6mas Oo6mas XapaKTEepUCTHKA OOBsICHATH oOrmue
XapaKTEPUCTHUKA rajoreHoB. OcobGenHoctu 3aKOHOMEPHOCTM B HW3MEHECHUU
XUMHUYECKUX CTPOEHHsSI aTOMOB, XapaKTEpPHbIC CBOWCTB  HEMETAUIOB U  HX
AJIEMEHTOB crereHn okucieHusd. CTpoeHue u COCIMHEHUN B Tpefenax MajblxX
VIIA- ¢dusznueckrue CBOMCTBAa MPOCTHIX MEpUOAOB UM TJIABHBIX MOATPYIII
TPYIIIIHIL. BEILIECTB — raJOreHoB. [Tepnognueckoi CUCTEMBI
[aJloreHsl XHUMHUYECKHE CBOMCTBA HA IPUMEPE XUMUYECKUX DJIEMEHTOB C Y4YE€TOM

XJopa (B3auMozeiicTBue c CTPOCHHS UX aTOMOB.
MeTaJlJIaMu, HEMETaJlJIaMH, XapaktepusoBatb (pu3ndecKue
HIEJI0YaMH ). XJI0pOBOAOPOA. U XAMHUYECKUE CBOMCTBA IMPOCTHIX

ConsgHass KHUCJIOTa, XHMHUYECKHE
CBOMCTBA, MOJIyYEHHE,
npuMeHeHue. JleiictBue xiopa u
XJIOPOBOJOpPOAA HA  OpPraHu3M
yenoBeka. BaxxkHenmme Xaopuasl u
WX HaXOXJIEHUE B MPUPOJIE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
OnbITHI, OTpaXKaroIIUe
buznueckue U XUMHUYECKHUE
CBOMCTBAa  TAJIOTEHOB U  HX

COEIMHEHUHN (BO3MOKHO

BEIIIECCTB TaJOTeHOB (HA MpuUMeEpe

XJIOpa) M CIOXHBIX  BEHIECTB
(XJ10pOBOIOPO/IA, XJIOPHIA HATPHS),
CIIOCOOBI ux MOJTy4YCHHUS,
MPUMEHEHUE U 3HAYEHUE B MIPUPOJIE
Y )KM3HU YeJIOBEKa.

Onpenensate XJIOpHUI-UOHBI B

pacTBope. [ImanupoBathb "
OCYUIECTBJISITh Ha  TIPaKTHUKE
XUMHUUYECKHUE HKCIEPUMEHTHI,

IMPpOBOJIUTH H36J'HOI[CHI/I$I, ACJIaTh
BBIBOJBI 11O pE3yJibTaTaM
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HCIIOJIBb30BAaHHUC

BHUJICOMATEPUAIIOB).

OznakomiieHHe C oOpa3uamu
XJIOPUJOB (TAJIOTEHUIOB).

JlabopamopHhuwiii onvim.

N3yyeHne CBOWCTB COJSIHOU
KHUCJIOTBL. IIpoBeneHue
KaueCTBEHHBIX PEAKIIUN Ha XJIOPHU/I-
WOHBL. [Ipakxmuueckas paboma

Ne 2: TlonyueHuwe coONsTHOM
KHUCIIOTHI, U3yYCHHUE €€ CBOWCTB.

Buviuucnenua: mno ypaBHEHUSM
XUMUYECKUX PEaKIUid, eCJIU OJIUH W3
peareHToB JiaH B N30bITKE

HKCIEPUMEHTA IPU MPOBEACHUU
71a00paTOPHBIX OTIBITOB u
IPAKTUYECKUX padoT.

CnenoBatb IIpaBUJIaM
Oe3omacHOl paboThl B JabOpaTOpuu
OpU  HCIONB30BAHUH XHMHYECKOM
TIOCY/II U 00OPYTOBAHHSI.

BricTpanBath pa3BepHYTHIE
NUCbMEHHBIE

Y YCTHBIE OTBETHI C OIIOPOM Ha
uHpOpMAIUIO U3 yueOHHKA U
CIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO
UCTOJIb30BaTh U3yYEHHBIH

MOHATUMHBIN anmnapar Kypca XUMUAH

2.2

Ob6mas
XapaKTepUCTUKA
XUMHAYECKUX
snemMeHToB VIA-
rpynmnbsl. Cepa #
€€ COeAMHEHUS

Oo6mas XapaKTEPUCTHKA
JJIEMEHTOB VIA-rpynmnst.
OCOOEHHOCTH  CTPOEHHUSI aTOMOB,
XapaKTEPHBIE CTENEHU OKUCIICHHUS.

Crpoenne u  Qusnuyeckue
CBOWMCTBA IPOCTBIX BEIIECTB —
KHCJIOpOJIa W CEPhbl. AJUIOTPOIHbBIE

MoAU(pUKALIUA KHUCIOpOJa U CEpHI.

OOBACHATH oOuue
3aKOHOMEPHOCTH B M3MCHEHUU
CBONMCTB 351eMeHTOB VIA-rpynimsl u
UX COECIMHEHHI C YYETOM CTPOEHUS
UX aTOMOB.

XapakTepuszoBaTh (U3UYECKUE
U XAMHUYECKHE CBOMCTBA MPOCTOrO

BEIIECTBA CEPbl U €€ COCAUHEHUMU
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XUMUYECKHE  CBOWCTBA  Cephl. | (cepoBOJOpONa, OKCHUIOB  CEPHI,
CepoBogopor, CTPOCHHE, | CEpHOW  KHCJIOTHI,  CYyIbh(}aToB),
duzndeckue U XHUMHYECKHE | CITOCOOBI 170 MOJTyYeHUS,
CBOWCTBA. NpUMEHEHUE U 3HAUYECHUE B MPUPOJC
Oxcuppl Ccephl KaKk | M OKU3HH 4YenoBeka. OmnpenersTh
pe/ICTaBUTENN KHCJIOTHBIX | HaJIM4uWe  CyJib(aT-uOHOB B
OKCH/JIOB. pacTBope.
CepHas kuciora, (U3HYECKHE OOBsICHATH CYIIHOCTb
Y XUMUYECKUE CBOMCTBA (00IIME KaK | 9KOJIOTHYCCKHUX
NpeJICTaBUTENIs Kjlacca KUCIOT | npobiiem, CBSI3aHHBIX C

crienupuIECcKue). XUMHUYECKUE

pPCaKunu, JCKalnue B OCHOBC

MPOMBIIIJIEHHOTO CIOCco0a MOJy4YeHUs
cepHoil kuciotsl. [Ipumenenne. Conn
CEPHOM  KHCIIOTHI,  KAaue€CTBEHHas
peakius Ha cyiab(haT-uoH.
Haxoxnenne ceppl u  ee
COCIMHEHUH B npupoae. XUMHAUYECKOE
3arpsi3HEHUE

OKpYXamumen Cpeabl

COCIMHEHUSIMU  Cepbl  (KUCIOTHBIE

JOXOH, 3arpsA3HCHUC BO3yXa u

BOJIOEMOB), CIIOCOOBI ero

MPEIOTBPAILICHUS.

nepepaboTKOM COeTMHEHUI CephI.
[TnaHupoBaTh M OCYIIECTRIATh Ha
NPAKTHKE XUMHUYCCKUE IKCIICPUMCHTBI,

OpPOBOAUTH  HAONIOACHUSA,  JenaTh
BBIBOJIBI o pe3ynbTaram
AKCIEPUMEHTA.

CrnenoBath npaBwiam 0e30macHON

pabotel B  jaboparopuu npu

HCII0JIb30BAaHUN XUMHUYECKON IMOCYy bl U

000py10BaHUAI. [TpousBoauTh
BBIYHCIICHUS M0  XHUMHYECCKUM
ypaBHeHUsIM.  Mcmonp3oBath — mpu

BBIITOJIHCHU N y‘le6HBIX SaI[aHI/Iﬁ TCKCThI
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Xumuueckuit IKcnepumenm:

Jlemoncmpayuu:

O3HakoMIIeHHE C 00pa3IamMu Cephl
U €€ COCIUHEHUSIMH (BO3MOXKHO
UCIIOJIb30BAaHUE  BHJIEOMATEPHUAIIOB).
HabGmonenune mpoiecca oOyriinBaHUs
caxapa 01 JIEUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOU KUCIIOTHI.

JlabopamopHvie ONbIMbL:
N3ydyeHne  XMMUYECKHX  CBOMCTB
pa30aBIEHHON  CEpHOM  KHCIIOTHI.
[IpoBeneHNE KauyeCTBEHHOM pPEaKIUU
Ha cyiabpaT-uOH U  HAOIIOACHUE
MpU3HaKa €€ MPOTEeKaHUs

y4eOHHMKA, CIIPABOYHbIE MATEPUAIIBI

(ITepponnueckyto CUCTEMY
XuMuueckux  anementoB  J[. .
MenneneeBa, Tabivily pacTBOPUMOCTH
KHCJIOT, OCHOBAaHUM M COJIEH B BOJE,
ANEKTPOXUMUYECKUHN Psii HANPSHKEHUN
METaJIOB). Hcnonb3oBaTh npu
BBITIOJTHEHUM Y4Y€OHBIX 3aJaHUid U B
nporecce UCCJIEI0BATEIbCKON
NEATeNIbHOCTU ~ HAYyYHO-MOMYJISIPHYIO
JUTEPaATypy XUMUYECKOTO
COJIEpKaHMsl, CIIPABOYHBIE MaTepHUAIIbI,
pecypebl UHTEpHETA

2.3

O6mas
XapaKTEePUCTHUKA
XUMUYECKUX
31EMEHTOB  VA-
rpynmbsl.  A30T,
dbochop u wux
COEIMHEHUS

Oo6mas XapaKTepUCTHKA
3JIEMEHTOB VA-rpynmnsl.
OcoOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTEepPHbIE CTEIIEHH OKUCIICHUS.

A30T, pacnpocTpaHEHHE B
MIPUPOJE, buznyeckue 151
XMMHUYECKUE CBOMCTBA.

Kpyrosoport a3zora B ripupo/e.

AmMMuak, ero (Qusmyeckue u

OOBsICHATH oO1ue
3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB 3JIEMEHTOB VA-rpymmnsl U
X COCJIMHEHUN C YYETOM CTPOCHHS
UX aTOMOB.

XapakTepu3oBaTh (PUIHUECKUE
U XUMHUYECKHE CBOWCTBA TPOCTHIX
BEIIECTB a30Ta M (Qochopa U HX
coeqMHeHU  (aMMMaka, cosen
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XAMUYECKHUE CBOKCTBA, IOJIyYCHUE U
npuMmeHenne. Coau amMMOHMS, HUX
buznyeckue U XUMHYECKHUE
CBOMCTBA, MIPUMEHEHHUE.

KauecTBeHHas pe€akuusd Ha HWOHBbI

aMMOHHS.
A3oTHas KHCJIOTA, ee
MOJTy4eHue, dbuznyeckue U

XUMHUYECKHE CBOMCTBA (00IIME Kak
NpeICTaBUTENd KJlacca KHUCIOT H
crienuduyeckue). Hcmnonp3oBanue
HUTPATOB M COJIEH aMMOHHS B
KaueCTBE MUHEPAIbHBIX yI00pEHU.
XUMHYECKOE 3arps3HEHUE
OKpY>KarolIen cpenbl
COCIMHEHUSIMU a30Ta (KHUCJIOTHbBIE
TOXKIH,

3arps3HEHUE  BO3/yXa,

nouBel U BojoeMoB). Docdop,

AJUTOTPOTIHBIC
hocopa,
XUMHYCCKHE
dochopa (V)

KHCJIO0Ta, PU3NIECKHUE

MoaupUKaIuu
duznueckue 17§
cBorictBa. Oxcun

u  QochopHas

aMMOHUA, a30THOM KHCJIOTHI,

HUTpaToB, okcuaa ¢ocdopa (V) u

docdaros),

MOJIyYEHHS],

dbochopHOIl  KUCIOTHI,
CIOCOObI 170:¢
MPUMEHEHUE W 3HAYEHUE B MPHUPOJIES
Y JKU3HH YEJIOBEKa.

Onpenenst UOHBI AMMOHHS H
dbocdarroHbl B pacTBOpeE.

OOBsICHATH CYIIHOCTb
AKOJIOTUUECKUX MPOOJIEM, CBSI3aHHBIX
C HaXOXKJIEHUEM COCTUHEHHM a30Ta U
dochopa B okpyxarorieit cpene.

[InanupoBaTh U OCYUIECTBISATH

Ha IIPAKTHKE XUMHUYECKHE
OKCIIEPUMEHTHI, IIPOBOTUTH
HAOIIOJICHUS, JeJIaTh BBIBOJBI 110

pe3yinbTaTaM  OJKCIEpUMEHTa TpHU
MPOBEJICHUH JIA0OPATOPHBIX OIBITOB
Y IPAKTUYECKOMN pabOTHI.

CnenoBatb paBUJIaM

0e30macHoM
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u XUMHAYECKHUE CBOMCTBA,

MOJIYYEHHUE. Hcnonp3oBanne
dbocharoB B KauecTBe MHUHEPAIbHBIX
ya00OpeHHUI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHHe C (HU3UUECKUMU

cBoiicTBaMu a3orta, (ochopa U wux
COEUHECHUH (BO3MOKHO
UCTIONB30BAaHUE  BHUAEOMATEPUATIOB).

O3nakoMJieHHE ¢ o0Opa3liaMu a30THBIX
U GpocopHBIX yAOOpEHUH.

[Tonyuenue, coOupanue,
pacro3HaBaHWE M M3Y4YEHUE CBOWCTB
aMMHaKa. B3aumoneiictBue
KOHIIEHTPUPOBAHHOM a30THOMU

KHACJIOTBI C MEIBIO (BO3MOKHO
WCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHhvie onvimoi.:
[IpoBenenue KaueCTBCHHBIX
peakuuii Ha MOH aMMOHHUs U (ocdat-
WOH, W U3YYEHHUE TNPUZHAKOB HX
MPOTEKAHMUS.

IIpaxmuueckas paboma

paboTel B JabopaTopuu  TpH

HCII0JIb30BaHUN XMMUUYECKOMN IMOCy bl U

000pyT0BaHUS. [TpousBoauTh
BBIYHCIICHUS 0  XHMHYECKHUM
ypaBHeHUsIM.  Mcrmonp3oBaTh  IpHU

BBITIOJIHEHUHU YUYE€OHBIX 33JIaHUN TEKCThI
y4eOHHKa, CIPAaBOYHbIE MaTEPHAIIbI
(mepuoInYECcKyIo CHUCTEMY
XUMHYECKHX  3jementoB  J[. H.
MenneneeBa, TaONUILy pacCTBOPUMOCTH
KHCJIOT, OCHOBAaHUN M COJell B BOJE,
ANEKTPOXUMUYECKUN PSAJT HANPSIKECHUN

METaJLJIOB)
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No  3: TlomyueHue amMmuaka,
M3y4YE€HUE €r0 CBOUCTB. Buiuucnenusi:

10 YPaBHCHUAM XUMHUYCCKHUX

peaxkumit
2.4 O6mmas O6mas XapaKTepUCTUKA OOBACHITH oO1ue
XapaKTEePUCTHUKA DJIEMEHTOB IVA-rpynmnst. 3aKOHOMEPHOCTH B U3MEHEHUHU
XUMHUYECKUX OCOOEHHOCTH CTpOEHUsI aTOMOB, CBOMCTB 251eMeHTOB [V A-rpynmnsl u

aneMeHToB [VA-
TPYNIBL.
Yraepon u
KpPEMHHUH, U UX
COCIMHCHMUS

XapaKTEePHbIEC CTETIEHU OKUCIICHUS.

VYrnepon, aJUIOTPOIHbBIE
MOJAU(UKALIUU, PACTIPOCTPAHEHHUE B
npupoze, busnueckue U
XUMHUYECKUE CBOICTBA.
Ancopbrusi. KpyroBopot yriepoaa

B TIPUPOJIC.
Oxkcusl yriepoa, 150,
busnueckue U XUMHYECKHUE

CBOMCTBA, JCHCTBHEC Ha >XHUBBIC

OpraHu3Mbl,  TOJy4YCHUE u
IIPUMEHECHHUE. DKOJIOTUYECKHE
npo0IeMbl, CBA3aHHBIE C OKCHUIOM
yriiepoaa Iv), TUIIOTE3a
rJ100aJIBHOTO MOTETUICHUS

KJIUMaTa, MapHUKOBBINA d(PGeKT.

WX COCJIMHEHUH C YYETOM CTPOCHUS
UX aTOMOB.

XapakTepu3oBarb (pU3NUECKHE
U XMMUYECKHE CBOMCTBAa MPOCTHIX
BEIIECTB yriepoja U KPeMHHS U UX
COEIMHEHUN (OKCHUIIOB YTIIEpo/Ja,
YIOJIbHOW KHCIIOThI, KapOOHATOB,
OKCHJIa  KPEMHHS, KPEMHHUEBOU
KHUCJIOTBI, CHJIMKATOB), CIIOCOOBI UX
MOJTyYeHUSI, MIPUMEHEHUE u
3HAQYEHUE B TPUPOJEC U KU3HU
YeJioBeKa.

OOBsICHATH MPUIUHHO-
CIIEICTBEHHYIO CBSI3b: CTPOCHUE
BellleCTBA  —  CBOWCTBA  —
NpUMEHEHUE — Ha [pUMeEpax
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VYrojbHas KUCJIOTA U €€ COJIH,
ux (U3MYECKMe W XHUMHYECKHE
CBOWCTBA, IIOJIy4YEeHUE u
MIPUMEHEHHE.

KayectBeHHas peakuusa Ha
kapOoHatuoHsl.  Vcnonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE,
MPOMBIIIJIEHHOCTH M CEJIbCKOM

XO3SICTBE. [lepBoHauanbHbIE

00
BEIIIECTBAX KaK

IIOHATHUA OPraHUYICCKUX
0 COCAHMHCHHAX

yraepoja (MeTaH, 3TaH,

COCAMHECHUN YTIIEpOJa U KPEMHU.
Onpenensate KapOOHAT- U CUJIIUKAT-
MOHBI B paCTBODE.

OOBsICHATH CYIIHOCTb
HKOJIOTHYECKUX po0em,
CBSI3aHHBIX C HAXO0XKJEHUEM

YTJIEKHUCIIOTO Ta3a B OKpY’Karolen
cperne.
[TonTBepxkaaTh OCOOCHHOCTH

COCTaBa OPraHUYECKHX BEIIECTB
MpUMEPAMU TPOCTHIX COCIUHEHUN

(MeTaH, 9TaH, OSTWIEH, alleTUJICH,

9TAaHOJI, INIMLCPUH,

OTHIJICH, AllICTHJICH, OTAaHOIJI,

TJIMLEPUH, YKCYCHAsI KUCIIOTA).

[Ipuponnsie HUCTOYHUKHU

YIJIEBOOPOAOB (yrojb, MPUPOTHBIN

HE(TH),
nepepaboTku (OCH3UH),

ras, MPOAYKTHI 150.4
UX pOJb B
ObITY U TTpoMbINLIEeHHOCTU. [loHsiTHE O
OMOJIOTUYECKA BAXHBIX BEIIECTBAX:
XKupax, Oenkax, yrieBoJiax — i UX poJiu

B )KN3HH 4YCJIOBCKA.

YKCyCHasi KHUCIIOTa), B3aMMOCBSI3b
HEOPraHNUYECKUX COEIMHEHUI
yrjiepoga W OPraHUYECKHX BEIIECTB.
OnuckiBaTh poJib OEJNKOB, KUPOB U
yIIeBOAOB B (DYHKIIMOHUPOBAHUU

KHUBBIX OpraHu3MOB, COoCTaB

IPUPOJAHBIX UCTOYHUKOB
yIIEBOAOPO/IOB, UX POJb B OBITY H
IPOMBIIIIEHHOCTH.

o

HpOBO}_IHTI) BBIYHMCIICHHA
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MarepuanpHoe €MHCTBO
OPraHMYECKUX W  HEOPraHUYECKUX
COECIMHEHU. Kpemnun, ero

bU3UYECKHEe W XUMHUYCCKHE CBOMCTBA,

TOJTyYeHHUE 51 IPUMCHCHHE.
CoeMHCHUST KPEMHHUS B IPHPOJE.
OO6mme mnpeacraBieHUsT 00 OKCHIIC

kpemuus (IV) u kxpeMHHEBOI KUCIIOTE.
CuiMkaThl, UX HMCIOJIb30BaHHE B
OBITY, MEUIIUHE, POMBIIIICHHOCTH.

Baxwueiimue CTPOUTENBHBIE
MaTepHaIbl: KepaMuKa, CTEKJIO,
LIEMEHT, OeToH, JKEIe300€TOH.
[Tpobremsl 0€301acHOro
UCIIOJIb30BAHUS CTPOUTEIBHBIX

MaTepuaIoB B MOBCEIHEBHOM KU3HU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopenn KPUCTANINYECKUX

pEIIETOK

YpaBHEHUSM XUMHUYECCKUX PEAKITHM.
[TnanupoBaTh M OCYIIECTBIIATh Ha

MPAKTUKE XUMHUYECKHE SKCTIICPUMCHTHI,

HaOII0CHYS,

IMpOBOAUTD ACJIaTb

BBIBO/IbI o pe3yabpTaram

OKCIICPUMCHTA Ipu IMPOBCACHNHA

71a00paTOPHBIX OTIBITOB u
IPAKTUYECKUX padoT.

CrnenoBath npaBuiiaM 0e30MacHON
pabGotel B J1aboparopuu npu
UCIIOJIb30BAaHUU XUMHUYECKOU MOCY bl U
obopynoBanus. Mcmonb3oBath TIpH
BBITIOJIHEHUHU YUYE€OHBIX 33JIaHUN TEKCThI
y4eOHHKa, CIPAaBOYHbIE MAaTEPHAIIbI

(ITepponnueckyto CUCTEMY
XUMHYECKHX  3jementoB  J[. H.
MenneneeBa, TabIUIly pacCTBOPUMOCTH

KHCJIOT, OCHOBAaHUM

anmasa, rpadura, QysepeHa.
O3HakoOMJIEHHE C  IIPOLIECCOM

a7IcOpOIINH paCTBOPEHHBIX BEIIECTB

u coJieu B BOJIEC,
AJIEKTPOXUMHUYECKUN Pl HAMPSIHKEHUM

METaJIJIOB)

33




denepanpHas pabouas nporpamma | Xumus. 8—9 kinaccsl (0a30BbIi ypOBEHb)

AKTUBUPOBAaHHBIM  yIJIEM U
YCTPOMCTBOM IIPOTUBOTA3a.
O3HakOMJICHHE C MPOIyKLIHEH

CHJIUKATHON HPOMBIIIJICHHOCTH
(Buneomatepuainsr: CHJIMKaTHAs
IPOMBIIIIEHHOCTH ).

Mogenn MOJIEKyd OpraHu4YeCKUX
BEILIECTB.

JlabopamopHhuwiti onvim:

[Tonyuenue, cobupanmue,
pacrno3HaBaHUE U H3YyUYEHUE CBOWCTB
yriekucinoro — rasa.  lIposenenue
KauyeCTBEHHBIX peaKInii Ha kapOOHAT
U CUJIMKAT-UOHBI U U3y4deHUE
MPU3HAKOB UX MPOTEKAHMUS.

IIpakmuueckue pabomeoi:

No 4. TlonydeHuwe YIrJIEKHUCIOTO
rasa, U3y4eHHe €ro CBOWCTB.

Ne 3. Pemienue
SKCIIEPUMEHTAIIBHBIX 3aJ1ad 0 TEME
«Baxnenmme HeMeTaulbl M UX
COEMHECHUSD.

Bviuucnenus: 10 ypaBHEHUSM
XUMHUYECKUX peaKIui
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Hroro o 25
paszneny
MeTasjibl 1 UX COeIMHEHHS
3.1 Oo6uue 4 Obmas XapaKTepUCTUKA PackpeiBaTh CMBICT HM3y4aeMbIX
CBOHCTBA XUMHAYECKHX JJIEMEHTOB — METAJUIOB | MOHATUH W NMPUMEHSTHh 3TH MOHATHUS
METaJIOB Ha OCHOBaHMHM WX IIOJIOKEHUS B | IIPU ONMMCAHUU CBOMCTB BEIIECTB U UX

Ilepuonnueckoit CUCTEME
XUMUYECKUX DJIEMEHTOB

JA.W. Menneneesa U CTpOEHHUS
aTOMOB.

Crpoenne METAJLJIOB.

MeTtamnnueckas CBSI3b u
MeTaJuIndecKas KpHUCTaJUTNYECKas
peleTka.

DIIEKTPOXUMHYECKUI pan
HanpspKEHU MeTamioB. Ouzndeckue
A XUMHYECKHE CBOMCTBA METAJIJIOB.
CIIOCOOBI

OO0rume MOy YeHUS

MmeTtaiaoB. IloHsTue 0 KOppOo3uu

MCTaJIIIOB, OCHOBHBIC CIIOCOOBI

3alIUTBI UX OT Koppo3uu. CruiaBbl

9yTYH,
OpoH3a) U UX NPUMEHEHHE B OBITY U

(cranp, JIOPATIOMUHUH,

IMPOMBINIJICHHOCTH.

npeBpamienuii. OOBICHATH 001IHe

3aKOHOMCPHOCTH B HU3MCHCHHNU
CBOMCTB DJJIEMCHTOBMETAIJIOB M MX

COCIMHEHUN C YYETOM CTPOCHHS UX

aTOMOB.
XapakTepus3oBath CTpOEHUE
METa/IoB, o0uMe Qu3nyeckue u

XMMHUYECKUE CBOMCTBA METAIIJIOB.
XapakTepu3oBaTh oOuue
CIOCOOBI MOTYYEHHUSI METaJIIOB.
OnuceiBaTh CIOCOOBI  3aIUTHI
METAJJIOB OT KOPPO3UH.
CnenoBatb npaBuiIam
6e3omacHoi paboTHl B JabopaTopuu
IpY  WCIOJB30BAHMH XWMHUYECKOU
MOCY /1Bl u 000pyI0BaHUs.

HpOI/I?,BOI[I/ITB BBIYMCJICHU I10
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Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

OO6pa3iupl METaJIOB U CIUJIABOB.
N3ydeHne pe3yabTaToB KOPPO3UU
METaJIJIOB (BO3MOKHO
WCIIOJb30BaHUE BHJICOMATEPHUAIIOB).

JlabopamopHvie onvimeol:

OznakomiieHHEe C O0Opaslamu
METaJlJIOB U CIUIABOB,  HX
(bU3UIECKUMU

YPaBHEHUSM XHMHUYECKUX PEAKIHM,
€CJIM OJIUH U3 PEarcHTOB COJCPKUT
MIPUMECH.
YyacTBOBaTh B  COBMECTHOU
paboTe B mape Wiu rpyIre.
Hcnonb3oBaTh pu
3alaHui

BBIITOJIHCHUH y‘-IC6HBIX

TEKCThl yUeOHUKA,

CBOMCTBAMU. Bwluucnenus: 1o

CIIPAaBOYHBIC MAaTCPHAJIbI

YpPaBHEHUSIM XMMHUUYECKUX PEaKIUi, (ITepponnueckyto CUCTEMY
€CJIM OJIMH W3 PEAareHTOB COJEPKUT XuMuUYeckux aiaemeHrtoB JI. N
pUMECH Menneneena, Ta0IUILy
pacTBOPUMOCTH KHCJIOT, OCHOBaHHI
Y COJIEN B BOJE, DIIEKTPOXUMUYECKUI
P HAPSKEHU METAIIIIOB)
3.2 Baxuerime 16 [Ilenounbie METaJIIbI: OOBACHATH ob1ue
METAJILl U HUX MOJIOKEHHE B llepuoanueckoit | 3aKOHOMEPHOCTHU B HU3MCHEHUU
COCIMHEHUS CUCTEM€ XHMHUYECKHX DJIEMEHTOB | CBOMCTB 3JIEMEHTOBMETAIJIOB M HUX

J.1A. MeHnneneeBa, CTpOEHHE HX

aTOMOB, HAXOXJECHHE B MPUPOJIE.

dusznyeckue " XUMHUYCCKHUEC

COCAMHEHNH B Ipynmax ¢ y4eToM
CTPOCHUSA 170:¢ aTOMOB.

XapakTepuszoBaTth (puznueckue U
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CBOMCTBa (Ha TpUMEpE HATPUS U

kanusi). OKcuabl W THUIPOKCHJIBI

HaTpusd W KaJu:id. HpI/IMeHCHI/IG

IIEJIOYHBIX METAIIIOB 151 1704
COCJIMHEHUN.

[[{erouHO3EMENBbHBIE METAJIbI
MarHui M KaJbIUi: MOJ0XKECHUE
CHUCTEME

..
Menpeneesa, CTpOCHUE HX aTOMOB,
MPUPOJE.
XUMUYCCKUE

B Ilepuonnueckou

XUMHUYCCKUX DJIEMCHTOB

HaXO0XIACHUC B

dusnueckue u

CBOMCTBA Marausd n KaJIbIIHA.

Baxxneiimme coenuHeHUS KalbIUs
COJIN).

(oxcwmn, TUIPOKCUI,

Kectkocth BOABI M CIOCOOBI €€

XUMHUYCCKHUEC CBOMCTBA IMPOCTBIX

BEIECTB METAJJIOB M MX COEANHEHUN
(OKCHIOB,

TUAPOKCHUIOB,  COJiei),

CITOCOOBI nx I[MOJIyUCHUA,

INPUMCHCHUC M 3HAYCHUC B IIPUPOAC
H )KHU3HHU YCIIOBCKA.
YcranaBnuBaTh IIPUYIUHHO-

CICACTBCHHYIO CBA3b: CTPpOCHHUC

— —

BelllecTBa CBOMCTBa

IIPUMEHEHNE Ha  [puUMepax
U3y4aeMbIX BellecTB. Pacrno3HaBath
C IOMOUIBIO KAaUYECTBEHHBIX PEaKLUN
VMOHBl METAJJIOB: MarHus, KaJblLMs,
amroMuHUS, IMHKa, Jkeneza (II) wu
xenesa (III), menn (ID).

Jloka3bIBath amM(pOTepHBIN

YCTpPaHEHHs. AJIFOMUHHN: | XapakTep OKCHIOB WU THAPOKCUIOB

[IOJIOKEHUE B llepuonnueckon | amomMuHUuA

cucreme

XUMHYECKUX DJIEMEHTOB Y LIMHKA.

.. MeHnneneeBa, CcTpoeHuUE IT;manupoBaTh M OCYILECTBIATL Ha
aTomMa, HAaXOXIEHUWE B IPUPOJEC. | IPAKTHUKE XMMHUYECKHE IKCIEPUMEHTHI,

dusmyeckue W XUMUUYECKHUE CBOMCTBA

IMPOBOJAUTH Ha6J'IIOI[€HI/I$I, JACJIaTh
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alfOMUHUSA.  AMQOTEepHbIE CBONCTBa

OKCHJIa Y TUAPOKCUIA ATFOMUHUS.
Keneso: IIOJIOJKEHUE B

[Iepuonnueckoil cucTeMe XMMHUYECKUX

T

aToMma,

9JICMCHTOB MCHI[GJ'IGGB&,

CTpOEHHUE HaXO0XJCHUE B
npupoae. PU3nuecKue M XUMHUUYECKHUE
CBOICTBA XKeJe3a.

Okcuapl, TUAPOKCHABI K COJH
xenesa (II) u xenesa (III), ux cocras,
CBOWCTBA W IOJIyYEHUE.

Xumuueckuit IKCnepumenm:

Jlemoncmpayuu:

Oco0eHHOCTH  B3aMMOJCHUCTBUA
OKCHJIa KaJblIUsl W HATpUsl C BOJOU
(BO3MOXKHO HCTIOJIb30BaHUE
BUJIEOMATEPHUAIIOB). OxpammnBanue
IJJaMEHU HOHAMHU  HaTpus, Kalus U
KaJIblUsl  (BO3MOYXHO HCIIOJb30BaHUE
BUJIEOMATEPUAJIOB).

HccaenoBanue CBOUCTB KECTKOU
BO/IbI.

ITpouecc

TOPEHMsI  Kelle3a B

KHCJIOPO/JIe

BBIBOJBI 11O PE3YyJIbTaTaM 3KCIICPUMCHTA

Ipy  TPOBEACHUHM  JTAOOPATOPHBIX

OTIBITOB ¥ TIPAKTHIECKUX padoT.
CnenoBath npaBmiiaM 0e30MacHON

paboTel B

nabopaTopuu npu

HCII0JIb30BAaHUM XMMHUYECKOM IMOCy bl U

o0opyI0BaHUsI. [IpousBoauThH
BBIYHCIICHUS M0  XUMHUYECKUM
YPaBHEHHUSIM. VYyacTBOBaTh B

COBMECTHOM paboTe B mape Wi rpyriie.
BeicTpanBaTh pa3BEpHYTHIE
MCbMEHHBIE
U YCTHBIE OTBETHI C ONOPOW Ha
uHpopManmio U3  ydyeOHHKaA u
CIPABOYHBIX MAaTEpHAJIOB, TI'PaMOTHO
UCIIOJIb30BAaTh U3y4YEHHBIN IOHSITUNHBIN

amnrmapar Kypca XuMHAH
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(BO3MOXKHO HCTIOJIb30BaHUE
BUJIEOMATEPUAJIOB).

JlabopamopHvie onvimeoi:

[IpoBenenue KauyeCTBEHHBIX
peakuuii Ha MOHBI (MarHusi, KaJblus,
amroMuHMs, 1MHKA, keneza (II) wu
xenesa (III), menu

(IT), ommcaHue mNPU3HAKOB UX
MPOTEKAHMUS.

UccnenoBanue aM(pOTEPHBIX
CBOMCTB THIPOKCHJA QITIOMUHHS H
TUAPOKCHUA ITUHKA.

IIpakmuueckue pabomuwi:

Ne 6. JXKecTkocTh BOABI 1 METOBI
ee yCTpaHEHHUSI.

Ne 7. Pemenue
AKCIIEPUMEHTAIBHBIX 33J]1ad 10 TeME
«Baxnenme MeTaulbl u Hux
COEIMHEHUS.

Buviuucnenua: mo ypaBHEHUSIM
XUMUYECKUX pEaKIui, €ClIu OJIUH U3
peareHTOB JlaH B U30BITKE WU

COJIEPKUT IPHUMECH; MAaCCOBOM A0
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BBIX0/Ia POAYKTA PEAKIINU

HUroro  mo 20
pasneny
XuMHA M OKpYKAKOLIaA cpeaa
4.1 Xumus 51 3 BemecrBa u marepuansl B XapakTepu3oBaTh pOJib XUMUU B
OKpY>Karomas MOBCEAHEBHON JKM3HM  4YEJOBEKAa. | pa3iMYHbIX cdepax AesITeIbHOCTH
cpena besomnacHoe ncnosb3oBaHue BEECTB | JIIOAEH, OCHOBHBIE BEILECTBA 51

U XHUMHYECKUX peakuuii B ObITY.
IlepBas momoub

MaTepualibl, IPUMCHACMEIC B )KU3HU

Ipru XUMHUYCCKUX OKOTrax 151

OTPABJICHUSIX.
XUMHUECKOE 3arpsi3HEHUE
OKpy»Xarole cpenbl (mpenenbHas

AO0ITyCTUMaA KOHIOCHTpals BCIICCTB.

Ponb XUMHHU B pCUICHUN
OKOJIOTHYCCKHUX HpO6JICM.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:
N3yuenue 00pa3noB
MAaTePHUaJIOB (ctexdo, CILJIaBBI

METAJIJIOB, TOJIMMEPHBIE MaTEPHUAIIbI)

COBPEMEHHOI0 YEJIOBEKA.
OOBsICHATH yCIOBUS
0€e30MmacHoro VICIIOJIb30BAHUS
BEIIECTB UM XHMUYECKUX PEAKLHUMN B
OBITY.

AHanu3upoBaTh U KPUTHYECKHU
OIICHUBATh MH(GOPMAINIO O BIUSHUU
MIPOMBIIIIEHHOCTH, CEJIBCKOTO
XO35IMCTBa, TPAHCIIOPTA M Jp. Ha
COCTOSIHHE OKPYIKAIOIIEH CPEIBI.

YMeTp  OKasblBaTh  [EPBYIO
MOMOILb TP XUMHYECKUX OXKOTrax u
oTpaBiieHusix. [I[pyHuMaTe yyactue B
00CyXKJIeHUH MPOOIEeM XUMUUYECKON 1

JKOJIOTUYECKON HaIIpaBJICHHOCTH,
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BBICKA3bIBaTh COOCTBEHHYIO MO3UIIUIO
no nmnpoodieme U Ipenjararhb
BO3MOJKHBIE ITyTH €€ PEIICHUs

Hroro no pasneny:

PesepBHOE Bpems

OBIIEE YUCJIO 68
YACOB 10 TTPOTPAMME
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HEPEYEHDb (KOAUP®PUKATOP) PACITPEAEJIEHHBIX 110 KJIACCAM
MMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA30BAHUA U DJIEMEHTOB COAEP KAHUA 11O XUMHUHN

B denepanbHbIX M peruoHANBHBIX MPOIEAYpax OIEHKHM KauecTBa 0O0pa3oBaHUs

UCIIOJIB3yETCsl TepeueHb (KOAU(PHUKATOpP) paclpeesieHHbIX MO Kiaccam MPOBEPSIEMbIX

TpeOOBaHUM K

pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl

OCHOBHOI'O O6HICFO O6p2130BaHI/IH " 3JICMCHTOB COACPKAHUA 110 XUMHUHU.

9 KJIACC IIpoBepsieMble TPeOOBAHUSA K Pe3yIbTATAM OCBOCHHUS OCHOBHOI
o0pa3oBaTeIbHOM MPOrpaMMbl

Kox [TpoBepsiemblie MpeAMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
IIPOBEPSAEMOT0 | 00pa30BaTEIbHON MPOTPaMMbl OCHOBHOT'O 00IIIer0 0Opa3oBaHus
pe3yJibTaTa

1 ITo Teme: «BemecTBo 1 XuMHYECKast pEAKIIHS»

1.1 PaCKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHSITUIA: pacTBOD,
3JIEKTPOJIUTHL, HEANEKTPOJIUTHI, FJEKTPOJIUTHUECKAS TUCCOLIUALINS,
peakIuy MOHHOTO 0OMEHa, KaTaanu3aTop, XUMUYECKOe PaBHOBECHE,
oOpaTuMbIe U HEOOPATUMBIE PEAKITUH,
OKHMCJIMTEILHOBOCCTAHOBUTEIIbHBIE PEAKIIUU, OKUCITUTEb,
BOCCTaHOBHTEIb, OKHCJIEHUE U BOCCTAHOBJIEHUE, AJUTOTPOIIHS,
aM(poTepHOCTb, XUMHUYECKas CBSI3b (KOBaJCHTHAsI, HIOHHAS,
MeTaJUIMYeCcKas ), KpUCTa/uIMYecKasi penieTka, CrijiaBbl, CKOPOCTh
XUMHUYECKOUN peakiuu

1.2 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHITUN U
MPUMEHSThH 3TH OHATHUS MPU OMTMCAHUM BEIIECTB U UX MPEBPAICHUIMA

1.3 COCTaBJISITh YPABHEHHUS JIEKTPOIUTHUYECKON TUCCOLUALIMN KUCTIOT,
LEJI0Y€HN U COJIEH, NTOJIHBIEC U COKPALCHHbIE YPABHEHUS PEaKLUN
HOHHOTO 0OM€EHa

1.4 PACKpBIBATh CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
IIOCPEJICTBOM COCTaBJICHHUS JICKTPOHHOTO OajlaHCca 3THX PeaKIuit

1.5 MIPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKINN

2 ITo remam: «HemeTaniael 1 ux coeauHEeHUS» U «MeTaJuibl U UX
COCIUHCHUA»

2.1 XapaKTepru30BaTh (OMUCHIBATH) OOIIHME U CHEIU(PUICCKHE XUMHICCKHC
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CBOMCTBA MPOCTHIX U CJIOKHBIX BEMIECTB, MOATBEPK/Iasi ONTMCAHUE
MIPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YPABHEHU COOTBETCTBYIOIIUX
XUMHUYECKUX pPEaKIun

2.2

COCTAaBJIATb YPABHCHUS peaKI_[I/Iﬁ, MOATBCPIKAAOIMIUX CYIICCTBOBAHHC
TeHETUYCCKOM CBSI3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

23

IIPOrHO3HUPOBATH CBOMCTBA B€IICCTB B 3aBUCUMOCTH OT UX CTPOCHHU:I,
BO3MOKHOCTH ITPOTCKAHUA XUMHWYCCKHUX HpeBpaH_IGHI/II\/'I B Pa3JIMYHBIX
YCIOBHAX

24

CJIEIOBATh MPaBUIIAM ITOJIb30BAHUS XUMHYECKOH TIOCYI0H U
71ab0paTOpHBIM 000PYAOBAHHUEM, a TAKXKE MpaBUiiaM 0OpareHus

C BEILECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBITTOJTHEHUIO
71a00paTOPHBIX XUMHUUYECKUX OIBITOB IO MOJYUYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YTIIEKUCIOTO rasa)

2.5

MIPOBOJUTH PEAKIUH, TIOJITBEPKAAIOIINE KAYECTBEHHBIN COCTaB
Pa3TUYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM ITyTEM XJIOPHU/I-,
OpoMui-, Moau-, KapOoHat-, hocdar-, cunukar-, cyiabdar-,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHWSI, HOHBI U3YYEHHBIX METAIIJIOB,
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMYECKUX BEIIECTB

[To Teme: «Xumus ¥ OKpykKarouas cpeia»

PACKpBIBATh CMBICJI OCHOBHBIX XuMuueckux nouaruu: 11/IK BemiecTna;
KOpPpO3HSI METAJIIOB

3.2

MPUMEHSATh OCHOBHBIE ONEPAIMUA MBICIIUTEILHON JIESITETbHOCTH —
aHaJIW3 U CUHTE3, CpPaBHEHUE, 0000I1EeHNEe, CUCTEMATU3ALINIO,
BBISIBJICHUE IPUYMHHO-CIICICTBEHHBIX CBS3EH — JUISl U3yUYEHUs CBOKCTB
BEIIECTB U XUMUYECKUX PEAKIIHN; ECTECTBEHHO-HAYYHBIE METOIbI
NO3HAHUs — HAOJ0/IeHNEe, U3MEPEHNE, MOIETMPOBAHHE, SKCIIEPUMEHT
(peanbHBINM U MBICJICHHBIN)

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA

Kox

[IpoBepsieMblii 3JIEMEHT COJICPIKAHUS

BGHIGCTBO U XUMHUYICCKaA PCAKIIUA. HOBTOpeHI/Ie

[lepnonnueckuii 3akoH. [leproguueckas cucteMa XUMUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUU
CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIHS, KATbIUS U
UX COEIMHEHUHN B COOTBETCTBUU C MOJIOKEHUEM JIEMEHTOB B
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HepI/IO,Z[I/I‘IGCKOﬁ CUCTEMC U CTPOCHUECM HUX aTOMOB

1.2

CrpoeHne BemecTBa: BUAbl XUMUUECKOMN CBA3U. THUIIBI KPUCTAIIINYECKUX
pELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUINYECKOU
peIlIeTKU U BUAa XUMUYECKOH cBsi3u. Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX BEIIECTB (MEXIyHapOJHAs U TPUBHAIIbHAS ). XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCAIIUXCSA K Pa3IMYHBIM KJIaCCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKAas CBSI3b HEOPIraHUYECKUX BEILECTB

1.3

Knaccudukaruys XuMU9IeCKUX peakIuii o pa3IudHbIM MMPU3HAKAM (TI0
YUCITy ¥ COCTABY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIIOBOMY

s dexTy, Mo UBMEHEHHIO CTeNeHEN OKUCICHHS] XUMUYECKHUX AJIEMEHTOB, 110
00paTUMOCTH, TI0 YYACTHUIO KaTaln3aTopa). JK30- U IHAOTEPMHUIECCKUE

peaKunu, TEPMOXUMHUUECKHE ypaBHEHUS. [[IOHATHE O CKOPOCTH XUMHUUYECKOU
peakuuu

1.4

[Tonsitue 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [lonsrue
O TOMOTEHHBIX U IeTEePOreHHbIX peakiusax. [lonsTue o xumuueckom
paBHOBecur. PaKTOPbI, BIUSAIOIUE HA CKOPOCTh XUMUYECKON pEaKIIMKU U
MOJIOKEHUE XUMHYECKOTO0 PAaBHOBECHS

1.5

OKHCAUTETbHO-BOCCTAHOBUTENBHBIE PEAKIINHY, JIEKTPOHHBIN OanaHc
OKHCIIMTEIIbHO-BOCCTAHOBUTENBHOM peakunu. COCTaBIEeHNE YPaBHEHUIN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI C UCIIOJIB30BAaHUEM METO/1a
AIIEKTPOHHOTO OanaHca

1.6

Teopus 3AEKTPOJIMTHYECKON AUCCOMAIINA. DIECKTPOJIUTHI U
HEedeKTpoauThl. KaTnoHbl, aHMOHBL. MeXaHU3M IMCCOLUAIIMU BEIECTB C
pa3IMYHBIMU BUAAMU XUMUUYeCKor cBsi3u. CteneHn auccormanuu. CUiabHbIe
U cia0ble AJIEKTPOIUTHI. Peakiiuu noHHOTO 0OMeHa. Y ClIoBUS MPOTEKaHUS
peakinii FOHHOTO OOMEHA, TIOJIHBIE ¥ COKPAIIEHHbIC HOHHBIE YPAaBHCHUS
peakuuii. CBoiCTBa KUCIOT, OCHOBAHUI U COJIEHl B CBETE MpEICTaBIEHUN 00
AIEKTPOJUTHYECKON aucconuanuu. KauecTBeHHbIE peakiiy Ha HOHBI.
[Tonsitue o ruaponrse cojien

1.7

XHUMHUYECKHUI SKCIEPUMEHT: O3HAKOMJIEHUE C MOJIEISIMU KPUCTATNIMYECKHUX
PENIETOK HEOPTaHUYECKHUX BEIIECTB — METAIJIOB M HEMETAIIOB (rpadura u
anmasa), CJI0KHBIX BEIIECTB (XJIOpUAA HATPHS); UCCIEAOBAHNUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON PEAKIIMH OT BO3ICUCTBHUS PA3IMYHBIX (PaKTOPOB;
HCCJIeI0BAHKE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, IIpoliecca
JTUCCOLIMAIINY KUCIIOT, IIeJI0Uei U cosiei (BO3MOKHO MCTIOIb30BaHHE
BUJICOMATEPHAJIOB); IPOBEICHUE OIBITOB, MILTIOCTPUPYIOIINUX MPU3HAKH
MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3oBaHuE OCaJIKa, BHIEICHHUE

44




®enepanbHas padouas nporpamma | Xumus. 8—9 kiaccsl (0a30BbIi ypOBEHb)

raza, oOpa3oBaHue BOJIbl); ONIBITOB, WITFOCTPUPYIOIINX TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (ropeHue, peakuuu
Pa3NIOKEHUsI, COCIMHEHMUS); PACIIO3HABAHNWE HEOPTaHUYECKHUX BEIIECTB C
MTOMOIIBI0 KAYECTBEHHBIX PEAKIIMI HA MOHBI; PEIICHUE IKCIIEPUMEHTATbHBIX
3a1a4

Hewmeramis u ux COCIUHCHUA

OO6mas xapakTepucTiKa raoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe CTeneHn okuciaeHus. CTpoeHune u Gu3nvecKue CBOMCTBa
IIPOCTBIX BEIIECTB — raJJOT€HOB. XMMHUYECKUE CBOKCTBA HA IIPUMEPE XJIOpa
(B3aMMOEICTBUE C METAJNIaMH, HEMETAJUIAMHU, IIeJIoYaMu). XJI0OPOBOIOPO/I.
ComngHas KuCiIoTa, XMMUYECKUE CBOMCTBA, MOJIyYECHHUE, TPUMEHEHHUE.
JlelicTBuE XJt0pa U XJIOPOBOAOPOAa HA OPraHu3M 4elioBeKa. BaxkHenme
XJIOpUJIBI U KX HAXOXKJIEHUE B IIPUPOJIE

2.2

O61as xapakrepucTika 3neMeHToB VIA-rpyribl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneH! okuciaeHus. CTpoeHue u pu3nyecKkue
CBOMCTBA MPOCTBIX BELIECTB — KUCIOPOAA U CEPBI. AJIIIOTPOIHBIE
MOAM(PUKALNHA KUCIOPOJA U Cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBonopof, cTpoeHre, GPU3NYECKue 1 XuMU4eckre cBoiucTBa. OKCUabI
CEepbl KaK MPEICTaBUTEIN KUCIOTHBIX OKCUI0B. CepHas KUCIIOTa,
busnyecKkre 1 XUMUIECKHE CBOMCTBA (00IIMe KaK MPeICTaBUTENs Kilacca
KHUCJIOT U crieniduryeckue). XuMUUECKUe Peakiinm, JIe)Kalllue B OCHOBE
IPOMBIIUIEHHOTO CII0C00a MOJTydeHus: CEpHOM KucnoThl. [Ipumenenue.
Counu cepHOM KUCIIOTHI, KAYECTBEHHASI PEaKius Ha CyIb(aT-uoH.
HaxosxneHue cepbl U €€ COeJUHEHUI B IPUPOJE. XUMUYECKOE 3arpsA3HEHUE
OKpY>KaroIllel Cpeibl COEIMHEHUSIMU CePbI (KUCIOTHBIE T0KIU, 3arpsi3HEHNE
BO3/[yXa 1 BOJOEMOB), CIIOCOOBI €ro MPeI0TBPALCHHS

2.3

O61mmas xapakTepucTika 3meMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. A30T, paCIpOCTPAaHEHUE B
npupoze, puanyeckue u XuMU4eckue cBoicTBa. KpyroBopor azora B
npupoje. AMMHAaK, ero GU3n4ecKkue 1 XMMHYECKIE CBOMCTBA, MOJyYEHUE U
npuMmeHnenue. Cou aMMOHUS, UX (PU3HMUECKHE U XUMUYECKUE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakuys Ha HIOHbl aMMOHHUS. A30THAsI KUCIIOTA,
ee noyiyueHue, pu3nueckue u XuMUYecKre CBOMCTBa (00Iue KaKk
MpPeICTaBUTENA Kilacca KUCIOT U cnenududeckue). Mcnonb3oBanue
HUTPATOB U COJIEH aMMOHHMSI B KAUe€CTBE MUHEPAJIbHBIX YO0OPEHU.
XHUMHUECKOE 3arpsi3HEHUE OKPYKaOUIEH CpeJibl COETUHEHUSIMH a30Ta
(KUCHOTHBIE TOXAM, 3arpsi3HEHUE BO3AyXa, TOYBHI U BOJIOEMOB)
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docdop, ammorponHbie MoAubUKauu Gocdopa, hu3nIecKue u
xumuueckue ceorictra. Oxeua gocdopa (V) u pocdopnas xkucinora,
buznyecKre 1 XUMUIECKHE CBONCTBA, MonydeHue. Vcrons30Banne
dbocdaToB B KaueCTBE MUHEPATHHBIX yI00pEHUIA

2.5

O6mas xapakrepuctuka 31eMeHToB [VA-rpynmnbl. OcCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. YTIEPO/, AJUTIOTPOIHbIE
Mou(pUKaLMU, PACTIPOCTPAHEHUE B IPUPOJIE, PUZNUECKUE U XUMUYECKHE
cBoiicTtBa. Ancop6rusa. Kpyrosopor yrieposaa B mpupoje. OKCHIIbI
yraepoja, ux pu3nyeckue u XMMU4YEeCKUe CBOMCTBA, ICMCTBUE HA KUBbBIE
OpPraHU3MBbl, IOJIYYEHHE U IPUMEHEHNE. DKOJIOIMUECKHUE IPOOIIEMB,
CBsI3aHHBIE ¢ OKcuAOM yrieposa (IV); runoresa riao0anbHOro NOTEIICHUS
KJIMMATa; MapHUKOBBIN 3P (eKT. YTrojibHas KUCIOTa U €€ COJIH, UX
(bu3nYecKrue 1 XMMUYECKHE CBOWCTBA, MOTYyYEHUE U IPUMEHEHHE.
KauecTtBeHHast peakuusi Ha kKapOOHAT-HOHBI. Vcrionb3oBaHne KapOOHATOB B
OBITY, MEIMIIMHE, TPOMBILUIEHHOCTH U CEIbCKOM XO3sIIICTBE

2.6

[lepBoHauanbHbIC MOHATHS 00 OPTaHUYECKUX BEILIECTBAX KaK O
COEJIMHEHUSX yriaepoja (MeTaH, 3TaH, 3THJICH, alleTUJIeH, 3TaHOJI, TJIULIEPHUH,
yKcycHas kucioTa). Ix coctaB u xumuueckoe ctpoenue. [lonsitue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUPaX, OeIKaX, yriIeBoIaX — U UX POJIH
B JKM3HHM 4eJIOBEKa. MaTtepuaibHOE €IMHCTBO OPTaHUYECKUX U
HEOPraHUYECKUX COEAUHEHUN

2.7

KpeMmnuii, ero pusnyeckrue 1 XMMHUYECKUE CBOICTBA, IIOJyUYEHHUE U
npumeHenue. CoeiMHeHUs KpeMHus B ripupoje. O01ue npeacrabieHus 00
okcujie kpemuus (IV) u kxpemuueBoit kucnore. CUIMKATHI, UX
UCITI0JIb30BAaHUE B OBITY, MEIUIIMHE, IPOMBILUICHHOCTU. BaxkHelmue
CTpOUTENbHBIE MaTepUalbl: KEpaMHKa, CTEKJIO0, IEMEHT, OETOH,
xene300eToH. [Ipo6iieMbl 6€30MacHOr0 UCTIOIB30BAHMS CTPOUTEIIBHBIX
MaTepHaJIOB B MOBCETHEBHOMN KU3HU

2.8

XUMHUECKHUI SKCIEPUMEHT: U3yUeHHE 00pa30B HEOPraHUYECKUX BEIIECTB,
CBOWICTB COJISHOM KHUCJIOTHI; IPOBEJCHUE KAUECTBEHHBIX PEAKLIUI Ha
XJIOPHU/I-MOHBI U HAOJIIOICHUE PU3HAKOB UX IMPOTEKAHUS; OIBITHI,
oTpaxarouue GU3N4ecKue 1 XMMUYECKHE CBOMCTBA raJOreHOB U UX
COEJIMHEHUI (BO3MOYXKHO MCIOJIb30BAHUE BUIEOMATEPUAIIOB); 03HAKOMIICHHUE
¢ o0pa3iaMu XJIOpUI0B (TaJIOT€HUIOB); 03HAKOMJIEHHE C 00pa3IaMu cepbl U
€€ COEIMHEHUAMH (BO3MOYKHO MCIOJIb30BAHUE BUIEOMATEPUATIOB);
Ha0JI0IeHNe mpoliecca O0yTrIMBaHUs caxapa MnoJ| AeCTBUEM
KOHIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI; U3YYEHUE XUMUUECKUX CBOMCTB
pa30aBIE€HHOIN CEpHOM KUCIOTHI, IPOBEICHNE KAaUECTBEHHOW PEaKLUU Ha
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cyJib(ar-uoH 1 HabJOIeHHEe MTPU3HAKA €€ MPOTEKaHUs; O3HAKOMIICHHE C
bu3HYecCKUMU CBOMCTBaMU a30Ta, ¢hocdopa U uxX coequHEeHUH (BO3MOKHO
UCTIOJIb30BaHUE BUIEOMATEPUaoB), 00pa3aMu a30THRIX U PochHOpHBIX
yaoOpeHuii; mojiydyeHue, CoOnpanue, paco3HaBaHUE U U3yUEHHUE CBOMCTB
aMMHMAaKa; MPOBE/ICHUE KaY€CTBEHHBIX PEaKMii HA NIOH aMMOHHUS U
docdaTtoH u u3yyeHne NPU3HAKOB UX MIPOTEKAHUs, B3AUMOICHCTBHE
KOHLEHTPUPOBAHHON a30THOM KUCIOTHI C MEJIbIO (BO3MOKHO
MCIOJIb30BAaHUE BUJCOMATEPUATIOB); U3yUEHHE MOJIENIEH KPUCTAIIIMYECKUX
peleTok anMasa, rpadura, QpysuiepeHa; 03HaKOMJIEHHE C IPOLECCOM
a71cOpOLIMM paCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM MPOTUBOra3a; MoiayyeHue, CoOupaHue, paclio3HaBaHUE U
W3YYEHHUE CBOMCTB YIJIEKHCIIOrO ra3a; MPOBEJCHUE KaUECTBEHHBIX PEaKIIMM
Ha KapOOHAT- U CWJIMKAT-UOHBI U U3yYEHHE NIPU3HAKOB UX MMPOTEKAHUS;
O3HAKOMJICHHUE C NPOAYKIIUEN CUIIMKATHON IIPOMBIIUUICHHOCTH; PELICHUE
AKCHEPUMEHTAJIBHBIX 3a]1a4 10 TeMe «BakHeline HeMeTaulbl U UX
COEJIMHEHUSD)

MeTaniasl U Ux COCIUHCHUA

3.1

OO01mas xapakTepuCcTUKa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
UX monoxeHus B Ilepuonnueckoit cucreme XuMudeckux asemeHTos J[.1.
MeHnneneeBa u cTpoeHust aToMoB. CTpoeHrE METAILIOB.

Merannuyeckas CBA3b U METAIMYECKAS KPUCTAIIMYECKAS PEIIETKA.
DIEKTPOXUMHUUYECKUI Pl HANIPSKEHUI METAJIOB

3.2

dusnueckue U XUMHYECKHE CBOMCTBA MeTauioB. OO011e Criocoobl
MOJTyYeHUS MeTaIIOB. [IoHATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CITOCOOBI
3aIIUThI KX OT Koppo3uu. CIuaBel (CTadb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHCHHE B OBITY U IMIPOMBIIIICHHOCTH

3.3

[Ilenounslie MeTambl: OJg0XKEHUE B [leproandeckoil cucTeMe XuMHIECKUX
anemeHTOB [[.1. MenaeneeBa; CTpOEHUE UX ATOMOB; HAXOXKJICHUE B
npupojie. Pu3ndeckre 1 XUMUYECKUE CBOMCTBA (HA MPUMEPE HATPUS U
Kanusi). OKCUIbl ¥ TUAPOKCUIBI HATPUS U Kaus. [[pruMeHeHne mea0uHbIX
METAJIOB U UX COCIMHCHHUM

3.4

[I{enouyno3emenbHbIE METAJIJIbl MATHUM U KaJIbIIMI: MOJ0XKEHUE B
ITepunonnueckoii cucreme xumuueckux 3semeHToB .M. Menneneesa;
CTPOEHUE UX AaTOMOB; HaX0XJI€HUE B Tpupoae. PU3NYECKUE U XUMUYECKHUE
CBOMCTBA MarHus W Kajbius. BakHeilume coeTuHEeHUs KaJlbIus (OKCHUI,
TUAPOKCHUJ, cOJn). JKecTKOCTh BOJBI U CIIOCOOBI €€ YCTPAHCHUS

3.5

AuroMuHUN: TI0N10)KeHUE B [leproanyueckon cucteMe XUMUYECKUX
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sanemeHToB [[.M. MeHneneeBa; CTpO€HHE aTOMa; HaXO0KICHUE B IPUPO/IE.
duznyeckre U XUMUYECKHE CBONCTBA aTlOMUHUS. AM(OTEpPHBIE CBOMCTBA
OKCHJIa U TUAPOKCHIA AITFOMUHUSA

3.6

Kenezo: nonoxenue B [lepnoanvyeckoi CuCTeME XUMHUYECKUX 3JIEMEHTOB
JI.V1. MennieneeBa; CTpOCHHUE aToMa; HaXOXKAeHue B mpupoje. duzndeckue
1 XMMUYECKUE CBOMCTBA kene3a. OKCubl, ruapoKkcuIbl U conu xenesa (II)
u xene3a (III), ux coctas, CBONWCTBA U MOJIyUYEHUE

3.7

XUMHUYECKHUI SKCIIEPUMEHT: O3HAKOMJICHUE C 00pa3iaMy METaIOB U
CIUTaBOB, UX ()M3UYECKUMHU CBONCTBAMM;, U3yUCHUE PE3YIHTATOB KOPPO3IUHU
METaJIJIOB (BO3MOKHO MCIIOJIB30BaHUE BUICOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICUCTBUS OKCUAA KAIbIUS U HATPUS C BOJOU (BO3ZMOXKHO
WCIIOJIb30BAHUE BUICOMATEPUAIIOB); UCCIICIOBAHNE CBOMCTB KECTKON BOJBI;
Ipoliecca rOpeHus xeye3a B KUCI0poe (BO3MOKHO UCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB); IPU3HAKOB MMPOTEKAHUS KAUECTBEHHBIX PEaKIil Ha
MOHBI (MarHus, Kajablus, ATIOMUHUS, TMHKA, xkene3a (I1) u xenesa (I11),
menu (IT); HabnroaeHue u onucaHue MPOIECCOB OKPAIIMBAHUS IJIAMEHU
MOHAMU HATPHUs, KU U KTIHSI (BO3MOKHO MCIIOJIb30BaHHE

BHJICOMATEPHUAJIOB); UCCIIEIOBaHNE aM(DOTEPHBIX CBONCTB T'MIPOKCH/IA
AJFOMUHUS ¥ TUAPOKCHIA IUHKA; PELICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BakHelne MeTayuibl U UX COEIMHEHUA

XUMH U OKpYyKarolas cpena

HoBsie maTepuansl u TEXHOJIOTHMH. BeliecTBa n MmaTeprualibl B IOBCEIHEBHOM
KW3HU YeJIOBeKa. XUMHUS U 310pOBbE. be30macHoe ucnoib30BaHUE BEIIECTB
1 XMMHUYECKHUX peakiuii B ObITy. [lepBast moMOIIb Py XUMHUYECKUX OKOTax

Y OTPABIICHUSX

4.2

OCHOBBI SKOJIOTUYECKON TPAMOTHOCTH. XUMHUYECKOE 3arpsi3sHEHHE
okpyxatroniei cpenbl [1JIK. Ponb XxuMuu B pelieHun 3K0JI0THYE€CKUX
npo6em. [IpupoTHbIE HCTOYHUKH YTIIEBOIOPOIOB (YIOJIb, IPUPOIHBIN Ta3,
He(Th), IPOIYKTHI UX TIEPEPAOOTKH, KX POJIb B OBITY ¥ MPOMBIIILIIEHHOCTH

4.3

XVMMHUYECKHUM SKCTIEPUMEHT: U3yUYeHHe 00pa3IloB MaTepuasoB (CTEKIIO,
CIUIaBbl METAJIJIOB, MOJMMEPHbBIE MATEPUAIbI)
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MEPEYEHD (KOJJUDPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUM K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHON
INPOTPAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHMUA

N 9JIEMEHTOB COAEPXKXAHUA 11O XUMHUHN

J1y1st mpoBeIeHUs OCHOBHOT'O TOCYIapCTBEHHOTO AK3aMeHa 1o xumuu (nanee — OI'D
0 XHWMHH) HCHOJIb3yeTCsl TepedeHb (KoauduKaTop) MPOBEPSEMBbIX TPEOOBaHUN K
pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTENBHON MPOTrpamMMbl OCHOBHOTO OOIIETO
00pa30BaHUS U DIIEMEHTOB COACPKAHHSL.

IIposepsiembie Ha OI'D o xumMuM TpeOGOBAHUSA K Pe3yaIbTATaAM OCBOCHMS
OCHOBHOI 00pa3oBaTe/ibHO MPOrpaMMbl OCHOBHOT'0 00111er0o 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3yJIbTaTaM 6a30BOro
IIPOBEPAEMOrO YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMBI
TpeOOBaHUs OCHOBHOT0 00111ero 00pa3zoBanus Ha ocHoBe PI'OC
1 [Ipencrasienue:
1.1 O TM03HAaBAEMOCTH SBJICHUW MPUPOAbI, NOHMMaHHWE OOBEKTHBHOMN

3HAYUMOCTH OCHOB XMMHYECKOM HayKd Kak 00JIacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOl KyJIbTypbl U MPAKTHUYECKOU
JESTEIbHOCTH 4YEJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOILECTBa;
IIOHUMAHHME MECTAa XUMUHU CPEIU APYTUX €CTECTBEHHBIX HAYK

1.2 O HAYYHBbIX MCTOJAAX IMO3HAHMA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX H
TCOPCTUUCCKHUX MCTOHdaX HMCCICAOBAHHA BCIICCTB MW HU3YUYCHHA
XUMHUYCCKHUX peaKuHﬁ; YMCHHC UCITI0JIb30BATbh MOJCIIN

JIIA OOBSICHCHUSA CTPOCHUS aTOMOB U MOJICKYIJI

1.3 o chepax npodeccuoHANTBHOUN AeATeTbHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHKEHMSIX
XUMUYECKON HAyKH, YTO TMO3BOJIUT OOYYaIONMIUMCS PacCMaTpUBAThH
XUMHUIO KaK cpepy cBoeit Oyayiiei mpodecCHoHaIbHOM 1eITeIbHOCTH
U clieJlaTh OCO3HAHHBIA BHIOOP XMMHH KaK MPOGUILHOTO MpeaMera
IIPH TIEPEX0/Ie Ha YPOBEHb CPETHEr0 O0IIEro 00pa3oBaHUs

2 Bnagenune cucremMol XUMHYECKMX 3HAHUM WU YMEHUE IPUMEHSTH
CUCTEMY XMMHUUYECKUX 3HAHUM, KOTOPasi BKJIFOYACT:

2.1 Ba)KHEHINIME XWMHYCCKHE TMOHATHS. XHUMHUUYCCKHU DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOAHAsA CMECh, OTHOCHUTEJIBHBIE ATOMHAs W MOJICKYJSPHAs
MAaCChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISAPHBINI
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00bEM, OKCHUJI, KHUCIIOTa, OCHOBAHUE, COJIb (CPEIIHSIs), XUMUYECKasI

peakuus, peakiUu COEIUHEHHMs, PEAKUUU Pa3JI0KEeHUs, PpEaKIuu
3aMeIleHHs], peaklu oOMeHa, TeroBOM »((dEeKT peakuuu, 3K30- U
SHJOTEPMUYECKHE PEAKIMH, PACTBOP, MACCOBAs A0S XUMHUYECKOTO
3JIEMEHTA B COEUHEHUH, MAacCOBAs 1011 U MPOLICHTHAS] KOHLIEHTpaLUs
BEIIIECTBA B pPacTBOpE, AAPO aTOMa, DJIEKTPOHHBIA CJIOW aroMma,
aTOMHasl OpOUTalIb, paJuyC aTOMa, BaJIEHTHOCTh, CTEIIEHb OKUCIICHUS,
XUMUYECKasl  CBA3b, OJJIEKTPOOTPULATENBHOCTh, NOJSApHAs U
HENoJIApHasl KOBAJICHTHAs CBS3b, MOHHAS CBSI3b, METAININYECKAsS CBS3b,
KpUCTA/NIMYECKasl pelieTka (aToMHasi, HWOHHAs, MeTaJuIMyecKas,
MOJIEKYJISIpHAsi), HOH, KaTUOH, aHUOH, DJIEKTPOJIUT U HEAIEKTPOJIUT,
AIIEKTPONIUTUYECKAs] JUCCOLMAINS, pPEaKIMH HOHHOTO OOMeEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH,  OKUCIHUTEIb U
BOCCTAHOBHUTENIb, OKHCICHHUE W BOCCTAaHOBIICHHE, DJIEKTPOJIM3,
XUMHUYECKOE paBHOBECHE, OOpaThMMble W HEOOpaTHMBIE DPEaKIUH,
CKOpPOCTh XMMHYECKOM peakuuu, karaimsarop, IIJAK, xopposus
METaJIOB, CILUIABBI

2.2

OCHOBOIIOJIaraloIIMe 3aKOHbl XUMHUM: 3aKOH COXPAHEHHUS MaccChl,
nepuoanyeckuii 3akoH J[.MI. MenngeneeBa, 3aKOH TNOCTOSIHCTBA
COCTaBa, 3aKOH ABOTraapo

2.3

TEOPUHM  XUMHH:  aTOMHO-MOJEKYJSIpHas  Teopus, TEOpHs

3J'I€KTpOJ'IHTPI‘ICCKOI>i JUucconuanmnm

BJ'Ia,ZIeHI/IG OCHOBaMH XHUMMHYECKOU I'paMOTHOCTH, BKJIIO‘I&IOIIIGﬁI

3.1

yYMEHUE MPABUIILHO UCIIOIb30BaTh U3YUYEHHbIE BEIIECTBA U MATEPHUAIIBI
(B TOM uHcClle MHHEpalbHblE YIOOPEHHS, METAUIbl M CIUIABBHI,
OPOAYKTBI MEpepadbOTKU NPUPOIAHBIX HCTOYHHKOB YTIIEBOJOPOIOB
(yruis, mpupoIHOro rasa, HeTH) B OBITY, CEJIbCKOM XO3SIICTBE, Ha
IPOU3BOJICTBE U IOHMMAHNUE 3HAaYEHUS )KUPOB, OCIKOB, YTIIEBOJOB JUIs
OpraHu3Ma 4eJIOBEKa; YMEHUE MPOTHO3UPOBATh BIUSHUE BEIIECTB U
XUMUYECKUX IPOIECCOB HAa OPraHU3M YEJIOBEKAa M OKPYIKAIOIIYIO

OPUPOAHYIO CpEIy

3.2

YMEHHUE HWHTErPUPOBATH XMUMHUYECKHE 3HAHUS CO 3HAHUAMH APYTUX
y4€OHBIX MPEAMETOB

3.3

HaJIMYMe OMbITa pabOThI C Pa3IMUYHBIMH UCTOYHHKAMHU HMH(GOpMaLUu
N0 XuMUU (HaydyHas W HAy4HO-NOMYyJISIpHAs JIMTEpaTypa, CIOBApH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0OBEKTUBHO OLICHUBATH I/IH(l)OpMaL[I/I}O O BCIICCTBAX, HX

50



®enepanbHas padouas nporpamma | Xumus. 8—9 kiaccsl (0a30BbIi ypOBEHb)

MMpCBpaIICHUAX U ITPAKTUICCKOM ITPUMCHCHUU 1 YMCHHUC

HCIT0JIB30BAaTh €€ IJIsI PCHICHHA y‘-Ie6HO—H03HaBaTeJ'IBHBIX 3agad

4 Bnagenue ocHoBaMM TMOHSTUWHOTO ammapara U CHUMBOJHAYECKOIO
SI3BIKA XUMHH JJISI COCTABJICHUS (POPMYJT HEOPTaHUYECKUX BEIIECTB,
YPaBHEHUHW  XMMHUYECKUX  PEAKIMKA; OCHOBAMU  XUMHYECKOU
HomeHkatypsl (IUPAC u TpuBuanbHOM)

5 YMeHue oOBSICHATH CBS3b MOJIOXKEHHs 3jieMeHTa B Ilepmoanueckoit
CUCTEME€ C YHUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsaa  sjapa, oOlee 4Yucio
AJIEKTPOHOB), PaCIPEICIICHUEM JJIEKTPOHOB MO HHEPreTUUYECKUM
YPOBHSIM aTOMOB TMEPBBIX TPEX MEPUOJIOB, KAIHS U KaJbIIHs

6 [Ipencrasienune o nepuOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
3JIEMEHTOB (paguyc aToma, AJIEKTPOOTPUIIATEIIBHOCTh), MPOCTHIX M
CJIOXKHBIX BEIIECTB OT TMOJIOKEHHUSI 3JIEMEHTOB B llepuoamueckoi
cucreMe (B MaJibIX MEPUOJIAX U ITIABHBIX MOJTPYIINAX ) U AIEKTPOHHOTO
CTPOEHHUS aTOMa

7 YMeHue kiaccupuiupoBaTh:

7.1 XUMUYECKHE AIIEeMEHThI

7.2 HEOpPraHMYECKUE BEIECTBA

7.3 XUMHYECKUE PEAKIIUH

8 VMeHHne OnpeeNsTh:

8.1 BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMHUYECKUX DJIEMEHTOB, 3apsij
HOHa

8.2 BHJI XUMHUYECKOMN CBSI3U U TUIT KPUCTALIUYECKONU CTPYKTYPHI B
COETMHEHUAX

8.3 XapakTep Cpebl B BOJIHBIX PaCTBOpaXxX BEMIECTB (KUCIOT, OCHOBAHMI)

8.4 OKHCIIUTENh U BOCCTAHOBUTEID

9 YMeHue xapakTepu3oBaTh GU3NUECKUE M XUMUUECKHE CBOMCTBA:

9.1 IPOCTBIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOJ, Tpadut, ammas,
KpeMHui, a3or, ¢(ochop, cepa, XJIOp, HATPUN, KaJlUid, MarHui,
KaJIbIIUH, ATFOMUHUMN, KEJIe30)

9.2

CIOXHBIX BE€IICCTB, B TOM 4YHCIC HX BOIAHBIX PACTBOPOB (BO}la,
dMMHAK, XJIOpOBOOOPOd, CCPpOBOIOPOL, OKCHAbBI W THAPOKCHILI
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metaiioB I — ITA rpynm, amtomunust, meau (II), nuuka, xenesa (Il u
I11), oxcunst yraepoaa (1L u IV), kpemuus (1V), azora u pochopa (111 u
V), ceppt (IV u VI), cepHucras, cepHas, a30TUCTasi, a30THas,
dbocdopHas, yroiapHas, KpeMHHUEBasi KHUCJIOTa U UX COJIH)

9.3 IPOTHO3MPOBaTh M  XapaKTEPHU30BaTh CBOMCTBA  BEIIECTB B
3aBUCHMOCTH OT MX COCTaBa M CTPOEHMs, IPUMEHEHHE BEIECTB B
3aBHCHMOCTH OT MX CBOMCTB, BO3MOYHOCTb IIPOTEKAHHS XMMHIECKHX
IPEBPALICHHI B PA3IHYHBIX yCIOBUIX

10 VMeHHE COCTABIIATH MOJIEKYJ/ISPHBIE U MOHHBIE YPABHEHHS PEAKIHH, B
TOM YHCIIE:

10.1 peaxkiuii FOHHOrO OOMEHa

10.2 OKHCITMTEILHO-BOCCTAHOBUTENIBHBIX PEAKIIUI

10.3 WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA N3YYEHHBIX KJIaCCOB
(Tpymm) HEOPraHUYECKUX BEIIECTB

10.4 IOATBEPKIAFOLINX TEHETHIECKYIO B3aUMOCBSA3b MEXKy HUMH

11 YMeHHE BHIYMCIATH (IPOBOIUTH PACUETHI):

11.1 OTHOCHMTEIEHYK0) MOJIEKYISPHYIO M MOISPHYIO MAacChl BEIIECTB,
MACCOBYIO JIOJII0 XUMHUUYECKOTO SJIEMEHTA B COEMHEHHUH

11.2 MacCOBYIO JIOJII0 BELIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BELIECTBA U €r0 MACCY, 00bEM Ta30B

11.4 0 ypaBHEHHSAM XMMHYECKMX PEAKUMHA M HAXOAUTh KOIMYECTBO
BEIIECTBA, 00HEM M MACCY PEAr€HTOB UIIH IPOLYKTOB PEAKLIUH

12 Bnajenue (3HaHUE OCHOB):

12.1 OCHOBHEIMM ~ METOJAMHM  HAyYyHOro IMO3HAHWS  (HAOIIOJEHHE,
M3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHNUE) IPH H3yYEHHUH BEILECTB U
XUMHUYECKUX SBJICHMI; yMeHHe c(HOpMyIHpOBaTh MNpOOIEMy U
IPEIJIOKUTE IIyTH €€ PELICHHUS

12.2 O0e3onacHoi pabOThl C XMMUYECKHUMHU BEIIECTBAMHU, XUMHUYECKOU
NOCY1I0M 1 1a00paTOpHBIM 000PY10BaHUEM

12.3

npaBuiIaMH 0€30MaCHOTO O0pAIllEHUs C BeIlIeCTBaMH, UCIIOJIb3yEeMbIMU
B ITOBCETHEBHOM KU3HHU, MTPABUJIAMU TTOBEJICHUS B LIETSAX COepeKEHUs
3710pOBbSl M OKPYKAaOWIEH MNPUPOJHOW Cpelbl, NOHMMAaHUE BpEaa
(omacHOCTH) BO3ACHCTBUS Ha >KHUBBIE OPraHU3MBI OMPEACIICHHBIX
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BEILIECTB, CIIOCOOOB YMEHBIIIEHUS W TPEAOTBPAIICHUS WX BPEIHOIO
BO3JEUCTBUS

13

Hanuuue IMPAKTUYCCKHUX HABBIKOB IINIAHUPOBAHUSA WM OCYIICCTBJICHHA
CICAYIOIHNX XUMHUYCCKHUX OKCIICPUMCHTOB:

13.1

HN3YyUCHUC U OITMCAHHC (I)I/I?)I/I‘lCCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHUC C
(l)I/ISI/I‘-ICCKI/IMI/I U XUMHWYCCKHUMMU ABJIICHUAMMU., OIIBITHI,

WIUTIOCTPUPYIOIINC ITPU3HAKH ITPOTCKAHUA XUMHYCCKUX peaKuHﬁ

13.2

U3ydeHre CrocoO0B pa3iesieH s cMeceil

13.3

NOJIyYEHHE KUCIIOPO/1a M U3yUYEHHE €0 CBOKCTB; IMOJYYEHUE BOIOPOIa
Y W3yYEHHE €ro CBOMCTB; MOJYYEHHUE YTJIIEKHCIIOrO ra3a U U3y4YeHUe
€ro CBOWCTB; II0JIyYEHHE aMMHAaKa U U3y4YEHUE €r0 CBOWCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOU J10JIEU
PacTBOPEHHOIO BEILIECTBA

13.5

IpUMEHEHNe WHAUKATOPOB (TakMyca, METHIJIOpaHXka U
(denondranenna) Ay onpeneaeHus XxapakTepa cpeabl B pacTBOPax
KHUCJIOT U 1IeI04YeH

13.6

WCCIICIOBAHUE M OINHMCAaHHE CBOWCTB HEOPraHUYECKUX BEUIECTB
Pa3IMYHBIX KJIACCOB; U3YUYECHUE B3AMMOJICUCTBUS KUCIOT C METAJIJIAMH,
OKCHUJIAMHA  METAJUIOB, PAaCTBOPUMBIMH ¥ HEPACTBOPHUMBIMH
OCHOBaHMSIMHU, COJISIMH; IIOJIYyYCHUE HEPACTBOPHUMBIX OCHOBAHUM;
BBITECCHEHHE OJHOTO METajla JPYrdM U3 PacTBOpa  COJIH;
ucciaeoBaHue aM(pOTEPHBIX CBOWCTB THUJPOKCHUJIOB ATIOMUHUSA U
IIMHKA

13.7

PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/la4d 110 TCMaM: «OCHOBHBIE KJIACCBI
HCOPraHNn4eCKHuX COGJ]PIH€HPII>1»; ((SJIGKTpOJ'II/ITI/ILICCKaH
AUCcConuanus «BaxHelnine HeMeTallIbl U UX COCIUHCHUA,

«Baykuennine MeTaIbl U UX COSTUHECHUS

13.8

XUMUYCCKHE  OKCICPUMCHTHI,  WUTFOCTPHPYIONIME  MPU3HAKU
MPOTEKAHUS PEAKIMi MOHHOTO OOMEHA; KaueCTBEHHBIC PEAKIMH Ha
MPHUCYTCTBYIONIME B BOJHBIX PACTBOpPAX HMOHBI: XJOPUI-, OPOMHI-,
wonua-, cyiedar-, docdar-, kapOOHAT-, CHJIMKAT-aHUOHBI,
THJIPOKCUJI-MOHBI, KATUOHBl aMMOHUS, MarHusi, KaJblUs, aJIOMUHHUS,
xenesa (2+) u xenesa (3+), meau (2+), HuHKa

14

YwMenue:
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14.1 OPEICTaBIATh PE3yJbTaThl JKCIEpPUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNIbCTB, IpaUKOB M TAOMUI[ W BBIABIATH SMIUPUUYECKUE
3aKOHOMEPHOCTH

14.2

yCTaHABJIMBATh CBS3U MEXTY pealbHO HAOI0ITaeMbIMU XUMHUYECKUMHU
SIBIICHUSIMH M TIPOIIECCAMM, MTPOUCXOSAIIIMMH B MaKPO- ¥ MUKPOMHPE,
O0O0BSCHATH MPUINHBI MHOTOOOpa3us BEIIECTB

HepequL IJIEMECHTOB COACP;KaHUA, IPOBEPACMBIX HA OCHOBHOM IroCyiapCrB€HHOM

IK3aME€HE 110 XUMHUH

Kon

[IpoBepsieMblii 27IEMEHT COAEPKaHUS

1

HepBOHa‘-IaJ'IBHBIe XUMHUYCCKHUE ITOHATHUA

1.1

YucTteie BemiecTBa u cmecu. CiocoObl pa3jieneHus: cMeceit

1.2

ATOMBI M MOJICKYJIBI. Xumuyeckue dyeMeHThl. CHMBOJIBI XMMHUYECKHX
OJICMCHTOB. HpOCTBIG " CJIOXXHBIC BCIICCTBA.

1.3

Xumuueckas ¢Gopmyna. BajaeHTHOCTP aTOMOB XHUMHUYECKHUX DIIEMEHTOB.
CreneHpb OKHUCIICHUSI

1.4

3aKkOH MOCTOSHCTBA cocTaBa BemlecTB. OTHOCHTEIbHAs aTOMHas Macca.
OTtHOcHuTENnLHAS MOJICKYJSIpHAasA Macca. MaccoBast 101 XUMHYECKOI'O
9JICMCHTA B COCAMHCHHNHN

1.5

KonunuectBo BemiecTtBa. Moabs. MomnsipHass Macca. MoJisipHbIlE 00BEM T'a30B.
B3anMocCBs3b KOJIMUECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHULL BELIECTBA

1.6

Pu3nyecKre U XUMUYECKHUE SIBJICHUS. XUMUYECKasl peakLUs U €€ IPU3HAKU.
3aKOH COXpAaHEHUSI MACChl BEMIECTB. XUMUYECKUE YPABHEHUS

ITepronnueckuit 3akoH u [lepuognueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.. MenpaeneeBa. CTpoeHHE aTOMOB

2.1

Ileprnonnueckuit 3akoH. Ilepronnueckas cucreMa XUMUYECKUX DJIIEMEHTOB
J.N. Menneneesa. [lepuoas! u rpynnsl. @U3H4eCKUil CMBICT TOPSAKOBOTO
HOMEpa, HOMEPOB NEPUOJA U TPYIIIBI DJIEMEHTA

2.2

Crpoenne atomoB. CoctaB aToMHBIX sziep. M3oTonsl. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UE€K aTOMOB IMeEpBbIX 20 XHUMUYECKUX DJIEMEHTOB
ITepuoanueckout cucremsl .M. MenneneeBa

2.3

3aKOHOMEpPHOCTH B M3MEHEHUHU CBOMCTB XUMHUYECKHX AJIIEMEHTOB MEPBBIX
TpeX MEPHUOJIOB, Kalus, KaJlblius (paJnyca aTOMOB,
AIEKTPOOTPULIATENIBHOCTH, METALNTMYECKUX U HEMETAINIMYECKUX CBOMCTB) U
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nux COCI[I/IHCHI/Iﬁ B COOTBCTCTBHH C ITOJIOKCHUCM JJICMCHTOB B

HepI/IOI[I/I‘-IeCKOﬁ CUCTEMC U CTPOCHHUCM HUX aTOMOB

CtpoeHue BerecTa

3.1

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass W HEMOJSIpHAsi) CBSI3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBS3b.

MeTammueckas CBA3b

3.2

Tunbel KpUCTAUIMYECKUX PEUIETOK (aTOMHAas, HOHHAs, MeTaulnueckKas),
3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKU U BUIA
XUMHUYECKOU CBA3U

Baxxueiimue MpCaACTABUTCIIN HCOPIraHUYCCKUX BCHICCTB. Hemeramnel u ux
COCIUHCHMUS. MeTtaibl U ux COCIMHCHUA

4.1

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COCIMHEHMM: OKCUIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIC) u
HEeCcoJIeoOpa3yolire; OCHOBaHUM (1L1€JI04d U HEPACTBOPUMBIE OCHOBAHMS);
KHUCIIOT (KUCIOpOJACOAEpKalue W OECKUCIOPOAHbIE, OAHOOCHOBHBIE H
MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

dusnveckre W XUMHYECKHE CBOWCTBA MPOCTHIX BEHICCTB-HEMETAJIOB:
BOJIOPO/JIa, XJIOpa, KUCIOPOJIa, CepPhI, a30Ta, (ocdopa, yriepoaa, KpeMHUS

4.3

du3nyecKkue U XUMHUYECKHUE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpHs, Kajlusl, Marovusda U KaJlblys, aJIJIOMUHUA, JKCJIC3a.

DIIEKTPOXUMHUYECKUI PSJl HANIPSKEHU METAJIOB

4.4

du3nYecKue W XUMHYECKHE CBOWCTBAa  BOJOPOIHBIX COEeIMHEHUN

HEMETAJIOB: XJIOPOBOJOPO/Ia, CEPOBOIOPOIA, aMMHUAKA

4.5

du3nuecKkre U XMMHYECKHUE CBOMCTBA OKCHI0B HeMeTaiuioB: cepsl (IV, VI),
azora (II, IV, V), dochopa (111, V), yraepoaa (11, IV), kpemuus (I1V).
[TonyueHre OKCUI0OB HEMETAILIOB

4.6

XUMHUYECKHE CBOMCTBA OKCUIOB: MeTailioB A — IIIA rpynm, uuHka, Mmeau
(IT) u xxene3a (11, III). [TonmyyeHne OKCHIOB METAJIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHUW M aM(pOTEPHBIX THUAPOKCHIOB (Ha
pUMepe TUAPOKCUIOB ATIOMUHUSA, Kele3a, IMHKA). [loayuenne ocHOBaHMi
1 aM(OTEPHBIX TUIPOKCUIOB
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4.8

O6mmue XUMUYECKHE CBOMCTBa KHCJIOT: XJIOPOBOJOPOIHOM,
CEPOBOIOPOTHOM, CEPHUCTOM, CEpHOM, a30THOM, (hochHOpHOMH, KPEMHHUEBOM,
yroiabHO. OcoOble XMMUYECKHE CBOMCTBA KOHLUEHTPUPOBAHHOM CEPHOU U
a30THOU KUCHOT. [lomyyeHue Kucior

4.9

OO01une xuMuYecKkrue CBorcTBa cpeaHux coneil. [lomyuenue coneit

4.10

[Tonyyenue, cobupaHue, paclo3HaBaHWE BOJOPOJA, KUCIOPOJa, aMMHAKa,
YTIIEKUCIIOTO Ta3a B 1JabopaTopuu

4.11

[TonyyeHne amMmuaka, CEpHOM M a30THOM KHUCJIOT B IMPOMBIILICHHOCTH.
OO6mue crnocoObl MOTYyYEeHHs] METAJLIOB

4.12

I'eneTnueckas CBs3b MCKAY KilaCCaMM HCOPIraHUYCCKUX COCI[I/IHGHI/Iﬁ

XUMHYECKUE PEAKLINT

5.1

Knaccudukanus XUMHUYECKHX peakUWid 10 pa3IudyHbIM IPU3HAKAM: I10
YUCIYy M COCTAaBYy Y4YacTBYIOIIMX B PEAKLIHUHU BELIECTB, IO TEMJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHEH OKUCIICHNS XUMHUECKUX 3JIEMEHTOB

5.2

TeroBoit 3pGheKT XUMUYECKON pPEaKIuu, TEPMOXUMHUYECKHUE ypaBHEHHUS.
DK30- ¥ SHAOTEPMHUYECKHUE peaKuu. TepMOXUMUYECKUE YPAaBHEHUS
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OKHCIIUTENBHO-BOCCTAHOBUTEIILHBIE peakiuu. Oxkucnurenu 17}
BOCCTaHOBUTENM. [Iponeccsl OKUCIIEHNST M1 BOCCTAHOBJIEHUS. DJIEKTPOHHBIN
0asaHC OKHUCIUTENbHO-BOCCTAHOBUTEIBHON PEAKIINU
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Teopuss  2JIEKTPONUTHYECKOM  auccouuanuu.  KaThoHBbI,  aHUOHBL.
DNEKTPOIUTHI i HEINEKTPOIUThI. CUITbHBIC U C1a0bIe IIEKTPOJIHTHI.

CrerneHp QuccoIMalN

5.5

Peakiuu nonHOTO OOMEHA. Y CIIOBHS MPOTEKAHUS PEaKIIUii MIOHHOTO OOMEHa,
TIOJIHBIE U COKPAIICHHBIC HOHHBIE YPABHEHUS PEAKLINI

XuMHs 1 OKpy>Karomias cpeia

6.1

BemecrBa 1 marepualnbl B HOBCEIHEBHOW XKHW3HU YEIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMHUYECKUX peakiuil B J1abopaTopuu U OBITY.
[IepBas momoIb NPpU XUMHUYECKHUX 0KOTAX U OTPABJICHUSAX

6.2

XYMMHUYECKOe 3arps3HEHUE OKpyKarouiell cpeabl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE TIOYBHI, BO3/IyXa M BOJOEMOB), CIIOCOOBI €ro MPEIOTBPAIICHHUS
[Ipenenvuas nonmyctumas koHneHtpanus BemiecTB (ITJK). Poas xumuu B
pEeIIeHNH HKOJOTHUECKUX MpobieM. YcuwieHue napHukKoBoro 3ddekra,
paspylieHre 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ota, hochopa, yriaepoaa, KpEMHUS U UX COEAUHEHUH B
OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH U CEIbCKOM Xo3stiicTBe. [IpumeHenne
METaJVIOB M CIIaBOB (CTallb, YyTYH, IIOPATIOMHUHHMI, OpoH3a) B OBITY U
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MPOMBIIIUIEHHOCTH HX coequHeHui. [loHATHe O KOppOo3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4 | I[IpupoaHbie UCTOYHUKU YIIIEBOJOPOAOB (Yrojib, MPUPOIHBINA ra3, HE(PTH),
MPOIYKTHI X TIEPepadOTK (OCH3UH), UX POJIb B OBITY M MPOMBINIJICHHOCTH

6.5 [lepBoHaUaNBbHBIE TOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriiepoga (MeTaH, 3TaH, TUJIEH, allETWICH, 3TAHOJI, TIUIEPUH, YKCYCHAas
kuciora). [ToHsTHe 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: JKUpax, OejKax,
yTJIeBOJIaX — M UX POJIM B KU3HU YEJIOBEKA

7 Pacuersr:

7.1 o ¢hopmMyJiaM XUMHUYECKUX COETUHEHUIM

7.2 Macchl (MaccoBOM) I0JIM pAaCTBOPEHHOT'O BEUIECTBA B pPACTBOPE

7.3 10 XUMUYECKUM YPaBHEHUAM

KAJIEHAAPHO-TEMATHUYECKOE INTAHHUPOBAHUNE

9 KJIACC
Ne Tema Jata paxt |/laTta pakT |IIpumeuaHu
e
1 CTpoeHue aToMa.
3aKOHOMEpPHOCTH
B U3MeHeHUU
CBOMCTB
XUMHUYECKUX
3JIEMEHTOB
IIePBBIX TPEx
IIePUOJ0B
2 Kitaccupukarius,
HOMEHKJIaTypa U
CBOMCTBA
HeopraHu4vecKux
BeIlleCTB
3 Buarl
XUMHUYECKOHr
CBASU U THUIEI
KPUCTa/UINUYeCKUA
X PeLIEToK
4 KoHTposrHasa
pabora Ne 1 1o
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TeMe
«[IoBTOpEHUE WU
yIaybsieHue
3HaHUU
OCHOBHBIX
paszgesoB Kypca 8
KJIacca»

Kitaccupukarus
XUMHYECKUX
peakIui 10
pasIuUYHBIM
IIpU3HaKaM

IIoHdaTue 0
CKOPOCTH
XUMHUUECKOH
peaxIuu.
ITousaTue 0
TOMOT€HHBIX U
reTeporeHHBIX
peaxIuax

IloudaTue 0
XHUMHUYECKOM
paBHOBECHUU.
®aKTOPHI,
BJIUAIOIIHE Ha
CKOPOCTBH
XUMHUYECKOH
peaxiiuu 154
II0JIOJKEeHH e
XUMHYECKOT0
paBHOBeCUd

OKUCJIUTEJILHO-
BOCCTaAaHOBUTEJIb
HBIe pPeaKI[uu

Teopusa
9JIEKTPOJIUTUYEC
KoM
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MTHACCOITUAITHH.
CHIbHEBIE )54
cjabnie
9JIEKTPOJIUTHI

10

JJIEKTPOJIUTHYEC
Kasd
MHCCOIUAIIUA
KHUCJIOT,
OCHOBaHUU )51
coJier

11

HoHHEIe
ypaBHEHU
peaxkIuii

12

XMMHUYeCcKUe
CBOMCTBA KHCJIOT
B cBeTe
Ipe/icTaBJIeHUN
00
9JIEKTPOJIUTUYEC
KO
MTUCCOITHAITUH

13

XUMHUUYecKue
CBOMCTBA
OCHOBaHUU B
CBeTe
IIpecTaBJIeHUN
00
9JIEKTPOJIUTUYEC
KO
ITACCOITUAITUH

14

XUMHUYeCcKHe
CBOMCTBA COJIeH B
CcBeTe
IIpeicTaBJIeHUN
00
9JIEKTPOJIUTUYEC
KoM
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TUCCOITHAITHI

15

ITougaTue 0
TUPOJIH3E COJIeH

16

O6o611eHHE )51
CHUCTeMaTH3aI[usa
3HAaHUHU II0 TeMe
«JJIEKTPOJIUTHYE
CKad
TUCCOITHALTHS.
XUMHUYeCcKUe
peaxknmu B
pacTBopax»

17

ITpakTUyeckas
pabora
«Pe1rreHue
9KCIIepHUMEHTAaJIb
HBIX 33/1a4»

18

KoHTposbHasa
pabota Ne 2 1o
TeMe
«JJIEKTPOJIUTHYE
cKad
IHCCOITHAITUS.
XuMHuecKue
peaxknu B
pacTBopax»

19

O61as
XapaKTepUCTHUKa
asieMeHTOB VIIA-
TPYIIIIEI

20

CTpoeHue U
¢usnyeckue
CBOMCTBA
IIPOCTBIX

BEIIIECTB -

raJIOTEHOB

21

XUMHUEeCKUe
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CBOMCTBA
rajoreHoB

22

XJIOPOBOZIOPO[.
CoJsgHag
KHCJIOTA,
XUMHUYEeCKHe
CBOMCTBA,
II0JIyUYeHUe,
IIpMeHeHue

23

ITpakTHUeckas
pabora Ne 2
«[TosryueHue
COJITHOM
KHCJIOTHI,
U3ydyeHUe eé
CBOMCTB»

24

BeiuncieHHusa 110
YpaBHEHUAM
XUMHYECKHUX
peakiuy, ecjau
OIH "3
peareHTOB JaH B
H30BITKE

25

Ob1as
XapaKTepUCTUKa
ajieMeHTOB VIA-
TPYILIbI

26

AJIJIOTPOIIHEIE
MOIUPUKAITUTUA
CepHL.
HaxoxxmeHue
Cepnl U eé
COeIVMHEHU B
IIPUpPO/IE.
XuMHUyecKue
CBOMCTBA CepHhl

27

CepoBozopon,
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CTpOeHUe,
¢usuyeckue U
XUMHUYeCKHe
CBOMCTBA

28

OKcHbI CepPHL.
CepHasg KUCJIOTA,
¢usuyeckue U
XUMHUYECKHe
CBOMCTBaA,
IIpUMeHeHUe

29

XUMHUYeCcKHe
peaxIiuu,
JIe>Kaliue B
OCHOBeE
IPOMBIIILJIEHHOTO
crrocoba
II0JIyUYeHU
CEpPHOM KUCJIOTHL.
XHMHUYecKoe
3arpg3HeHute
OKpYy Karole
Cpezbl
CoeIUHEHUSIMU
cepsl

30

BrruucieHue
MacCCOBOU  JIOJIH
BbIXO/IA
IPOAYKTa
peaxkiuu

31

O61as
XapaKTepHuCTHUKaA
3jIeMeHTOB  VA-
T'PYIIIBIL A30T,
pacipocTpaHeHu
€ B IIPUPOLE,
¢usuyeckue U
XUMUYECKHe
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CBOMCTBA

32

AMMMHAK, ero
¢usuyeckue U
XUMHUUeCKUe
CBOMCTBA,
II0JIy4YeHue u
IIpUMeHeHUe

33

Coim aMMOHUY,
UX QU3UUYeCcKue u
XUMHUYECKHe
CBOMCTBA

34

[TpakTHUeckada
pabora Ne 3
«[TosryueHue
aMMHaKa,
H3y4YeHue ero
CBOMCTB»

35

A30THad
KHCJIOTA, ee
¢usuyeckue U
XUMHUECKHe
CBOMCTBA

36

Coutu a30THOU
KUCJIOTEI

37

dochop. Oxcupg
¢ocpopa (V) mu
docdopHasd
KUCJIOTA,
¢usuyeckue U
XUMHUUYeCKHe
CBOMCTBA,
II0JIyYeHUe

38

Hcriosib30BaHHe
HUTPATOB,
docdaToB U
coJlel aMMOHMUA
B KayecTBe
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MUHEpPaJIbHbBIX
yI00peHU.
3arpsisHeHUe
IIPHUPOIHON
cpensbl
COeIMHEeHUSIMU
asora u pocdopa

39

Yriepogn,
pacrpocTpaHeHu
e B IIpUPOJE,
¢usuyeckue U
XHUMHYECKHE
CBOMCTBA

40

OKcHugbpl
yrjepoza, UX
¢usuyeckue U
XUMUYEeCKHe
CBOMCTBA.
JKOJIOTUYECKHE
IIPOOJIEMBEI,
CBSI3aHHBIE C
OKCH/IOM
yriepoga(IV)

41

VrosibHadg
KHUCJI0OTa U eé
COJIA

42

[TpakTHUyeckasa
pabora Ne 4
"ITosryueHuUe
YIJIEKUCJIOTO
rasa.
KauecTBeHHasa
peakiusg Ha
KapboHaT-UOH"

43

[TepBOHaYaJIBLHEI
e TIIOHATUd 00
OpraHUu4ecKux
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BemieCTBax KakK O

COeTMHEeHUSIX
yrjepoza

44 KpemHuii u ero
COeTMHEeHU

45 [TpakTHUUeckasa
pabora Ne 5.
Pe1rrreHue
9KCIIePUMEHTAJIb
HBIX 33/lay IIO
TeMe
«BarxkHeuIIe
HeMeTaJJIbl U UX
COeIMHEeHUS»

46 O6o0611eH1E 151
CHUCTeMaTHu3aIud
3HAaHUU II0 TeMe
«BakHeuImme
HeMeTaJ/Ibl U UX
CoOeTHMHEHMS»

47 KoHTposibHasa
pabora Ne 3 110
TeMe
«BarxkHeuIme
HeMeTaJJIbl U UX
CoeIHEeHUSI»

48 O61as
XapakKTepuCTHUKA
XUMHNYECKUX
3JIEMEHTOB —
MeTaJLJIOB.
MeTajumnyeckas
CBS3b )51
MeTaJInuecKas
KpUCTa/UIMYecKa
g peléTKa.

dusnyeckKue
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CBOMCTBA
MeTaJLJIOB

49

XuMH4yecKue
CBOMCTBA
MeTaJLJIOB.
JJIeKTpOXUMUYeEC
KUU pAan
HallpsOKeHUMN
MeTaJlJIOB

50

O611ie  CII0COOBI
II0JIyYeHUs
MeTaJLJIOB.
CriaBBhlI.
BeruuciieHHUsa II0
ypaBHEHUIM
XUMHUYECKHUX
peakmuy, eciau
OIHH "3
peareHTOB
COLEPIKUT
IIpUMeCcHu

51

I[lousaTue 0
KOPpOo3uu
MeTaJIJIOB

52

[Iles10uHEIE
MeTaJLJIbl

53

OKcuUpmel 151
TUAPOKCUBI
HaTpUd U Kajiugd

54

[Ile10UHO3EMEJTIH
Hble MeTaJIJIbl —
KaJIbITUI 151
MarHum

35

BaskHemuImme
COeIMHEeHU
KaJIbITHA.
KécTKOCTh BOJBI
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U CIIOCOOBI eé
yCTpaHeHUus

56

ITpakTHUeckasd
pabora Ne 6
"JKécTKOoCTh
BOJABI U METO[BI
eé ycTpaHeHUd"

57

AJIIOMUHUHN

58

AMboTepHEIe
CBOMCTBAa OKCHJA
U TUIPOKCUZA

59

sKejteso

60

OKCHIFBI,
TUOPOKCUABI U
coJid >kestesa (II u
I1I)

61

ITpakTUUeckas
pabora Ne 7.
Penrenue
9KCIIepHUMEHTAaJIb
HBIX 33a4 IIO
TeMe
«BakHeu1mume
MeTa/UIbl U UuX
CoeUHEeHUSI»

62

BeiuncieHUsa 110
ypaBHEHUIM
XUMHYECKHUX
peakiu, ecjau
OIHH 3
peareHTOB JaH B
H30BITKE 159)07%1
COZlEPIKUT
IPUMECH.
BrruuciieHUd
MacCoOBOU  I0JIU
BBIXO/1a
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IIPOAYyKTa
peaxiuu

63 O6o061IeHME 151
cucTeMaTU3aIusa
3HaHUU II0 TeMe
«BaxkHeuIme
HeMeTaJUJIbl U UX
COeIMHeHUsI»

64 KoHTposprHasa
paborta Ne4d 110
TeMe
«BakHeu1me
MeTaUlbl U UX
CoOeUHEeHUSI»

65 BelrtecTtBa )51
MaTepuasIbl B
IIOBCEeJHEBHOM
’KHM3HU YesIoBeKa

66 XuMHueckoe
3arpsgsHeHUte
OKpYy Karoleun
Cpennl. Poisb
XUMUU B
peleHuu
9K0JIOTUYECKUX
po0bJieM

67 Pe3epBHLIN YPOK

68 Pe3epBHEIN YPOK
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