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NOACHUTENNbHAA 3ANMNUCKA

Pabouas nporpamma no xumum ans 8x, 9x KiaccoB coCTaBNeHa B COOTBETCTBUM C
TpeboBaHUAMMK denepasbHOro rocyfapcTBEHHOro 06pa3oBaTe/IbHOro CTaHAapTa
OCHOBHOro 06Lero o6pa3oBaHmA, yTBEPKAEHHOIO NpUKazom MUHMUCTEPCTBA
o0b6pasoBaHuA n Haykn PO ot 17.12.2010 r. Ne 1897 (c usmeHeHusMU 1
AononHeHmamu), POM 000 (yTBep:kAEHHOM NpMKazom MUHUCTEPCTBA
npoceeweHna Poccuiickon degepaumm ot 18.05.2023 Ne370),dMNP no yuebHoMy
npegmeTy XMMUS, a TaKKe OPUEHTMPOBAHA Ha Lenesble NPUOPUTETDI
cbopmynnpoBaHHblie B deaepanbHoM paboyen nporpamme
BOCMUTaHUA,peaepanbHOro nepeyHsa y4ebHMUKOB, PEKOMEHA0BAHHbIX AN
AONYLLEHHbIX K UCNO/Ib30BaHMIO B 06pa3oBaTeIbHOM npoLecce B
obpasoBaTenbHbIxX yuperkageHuax Ha 2023 — 2024 yyebHbil roa, y4ebHOro nnaHa
MBOQY KneTtHaHcKon COLL Ne2 num. l'epona Cosetckoro Coto3a H.B. MorkaeBa Ha
TeKyLWwnin yuebHoili rog (npukas Ne 96 — O ot 30.08.2023 roaa), B COOTBETCTBUM C
TpeboBaHNAMMU K pe3yibTaTaM OCHOBHOro obuiero o6pa3oBaHmA.

[Iporpamma mo xuMuu Aa€T TPENCTABICHUWE O IENIX, OOIIEeH CTpaTreruu
oOy4eHusi, BOCHUTAHUS W Pa3BUTHS OOYYAIOMIMXCS CPEJACTBAMHU YYEOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE COJIepKaHuUe,
npeaycMaTpuBaeT paclpe/iesieHne €ro Mo KiaccaM M CTPYKTYpUpPOBaHHE IO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNPEACNSICT KOJIUYECTBEHHBIE U
Kaue€CTBEHHbIEC XapaKTepUCTUKH COJIepKaHUS, PEKOMEHYEMYIO
MOCJIEAOBATEIbHOCTh HW3YUYEHHS] XHMUU C YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM  y4eOHOTO Mpoliecca, BO3PACTHBIX
0ocOOCHHOCTEN OOydYaromuxcs, OMpeAeisieT BO3MOXHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHWU K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, a TakKKe TPEOOBAHHM K
pe3yibpTaTam 00y4YeHUs XMMUU Ha YPOBHE IIeJiel U3yUeHHUs MpeIMeTa U OCHOBHBIX
BUJIOB YYEOHO-TO3HABATEIILHOW JEATENbHOCTH OOYyYarolerocs IO OCBOCHUIO
y4eOHOr0 CO/IepKaHUSI.

3HaHWE XHWMHUHU CIYXUT OCHOBOWM it (HOPMHUPOBAHHS MHUPOBO33PEHUS
oOydJaromierocs, ero MmpeCTaBICHUNH O MaTEPUAIBHOM €IWHCTBE MHPA, BAKHYIO
posib urparot GopMUpPYyEMbIE XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUSIX
SHEPIUU U 00 HSBOJIIOIMU BEIIECTB B MPHUPOJAE, O MYTIX PEIICHUS TJI00aTbHBIX
npoOJjieM yCTOMYMBOIO pPa3BUTHUSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTHUECKON O€30MacHOCTH, MPoOIIeM 3IpaBOOXPaHEHUSI.



N3ydenune Xxumuu:

CIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH Ui CcaMOpa3BUTUS U
dbopMHpOBaHUSI KyJIbTYPHI JIMYHOCTH, €€ 0011l 1 (PyHKITMOHAIEHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSATEIBHOM yueOHOH  JesTeNbHOCTH,
DKCIIEPUMEHTANIBHBIX M HCCIIEIOBAaTEIbCKUX YMEHHI, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKU3HH, TaK U B IPO(HECCUOHATILHOM eI TENIbHOCTH;

3HAKOMHUT CO CHeHU(pUKON HAay4HOrO MBIIUICHUS, 3aKjIaJblBa€T OCHOBBI
LEJIOCTHOTO B3MVIsia HA €IUHCTBO NPUPOJBI U YEIOBEKA, ABISETCA OTBETCTBEHHBIM
ATaroM B (POPMHUPOBAHUHU €CTECTBEHHO--HAYYHOU IrPaMOTHOCTH O0yYarOIIuXCs;

cIocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUAM, K IPUPOJIE, K YEIIOBEKY, BHOCHT CBOM BKJIAJ B KOJOIMYECKOE
o0pa3oBaHKE 00YyYaIOIIUXCSI.

JlanHble HampaBiieHUs B OOyYE€HUM XHMHUU OOECIEUMBAIOTCS CHEIU(PUKOM
colepKaHusl  y4eOHOro mpeaMera, KOTOPbIA  SIBISIETCS  MEJAaroru4ecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XMMHUU HA ONPEACIEHHOM dTane e
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOY4YalOIMMHUCA CHUCTEMBbl MEPBOHAYAJIbHBIX NOHATUA XUMHUHU, OCHOB
HEOPraHWYeCKOM XUMUU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHATUN
OPraHUYECKON XUMHHU.

CrtpyKTypa coaepxaHHUs NpOrpaMMbl [0 XUMHUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAECTCS U3 CUCTEMBI
MOHATUNA O XUMUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI ITIOHITUNA O XUMUYECKON
peakuuu. OO0e HTH CUCTEMBl CTPYKTYPHO OpraHM30BaHbl [0 MPUHIUITY
MTOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /1. 1. MeHnaeneeBa Kak OCHOBHOTO 3aKOHA XHUMUH;

— YUYEHUS O CTPOEHUU aTOMA U XUMUYECKOH CBS3H;

— MpeacTaBleHUd 00 AIEKTPOJUTUYECKON JHCCOLMAlMU BELIECTB B
pacTBoOpax.

TeopeTndyeckne 3HAHMS pPACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH
MOJTyYEHHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K JPYroMy, BBINONHAS (YHKIUH OOBSICHEHUS M TMPOTHO3UPOBAHMS
CBOMCTB, CTPOCHHSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHHSI U MOJYy4YCHUS
U3Y4YaeMbIX BEILECTB.

OcBoeHue TmporpaMMmbl IO XHMHHU CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABIICHUS] O XUMHUYECKOM COCTABIIAIOLIEN HAYYHOM KAPTUHBI MUPA B JIOTHKE



e€ CHCTEMHOW MpUPONbI, IEHHOCTHOTO OTHOIIEHWS K HAYYHOMY 3HAHUIO U
METO/JaM TIO3HAHUA B Hayke. V3yueHWe XWMHH TPOUCXOJIUT C MPUBIICUCHUEM
3HAaHWM W3 paHee W3YUYCHHBIX YyYEeOHBIX TNpeaMeToB. «OKpYyKalMUid MUP,
«buonorus. 5—7 knacce» u «Puszuka. 7 Kiace».

[Ipy wu3yyeHUH XUMHUHM MNPOUCXOAUT (HopMUpOBaHUE 3HAHUK OCHOB
XUMUYECKONW HAYKH KaK 00JIaCTHU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOU
JEATEILHOCTH YeJIOBeKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KYJBTYPHI.
3amaya y4yeOHOro NpeIMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBbl XHMHUYECKHX
3HAHUN — Ba)XHEHUIHMX (PAaKTOB, MOHATHUM, 3aKOHOB M TEOPETUYECKUX MMOJIOKECHUH,
JIOCTYIIHBIX 00OOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAayKH, B
NpUOOIIEHNH K HAy4YHBIM METOJlaM TO3HAaHUS TP H3YYCHHH BEIIECTB U
XUMUYECKUX PEaKuid, B (POPMUPOBAHUY M PAa3BUTHUU MMO3HABATECIILHBIX YMECHUHA H
UX TPUMEHEHUH B Y4eOHO-IIO3HABATEIIbHOW M Yy4EOHO-UCCIIEeN0BATENHCKON
JESATEILHOCTH, OCBOCHHMHM TpaBWJ 0OE€30MacHOTO OOpallleHus C BEIEeCTBAMH B
MMOBCEIHEBHOMN KU3HU.

[Ipu M3yyeHun XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs Ba)KHOE
3HAYCHHE MTPUOOPENTH TaKHUe MEH, KaK:

— (dopMHUpOBaHWE WHTEIUICKTYaJbHO pAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHHUYECTBY, CAMOCTOSTCIHPHOMY TPHHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHIM KU3HU;

—  HANpaBJICHHOCTh OOyYeHUS HA  CHUCTEMAaTHYCCKOE IMPUOOIICHHE
oOyyYarommxcsi K CaMOCTOATENIbHOW MO3HABATEIbHON JIESTEIbHOCTH, HAYYHBIM
METO/JaM TO3HaHUus, (GOPMHUPYIOIIUM MOTHBAIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUH,

— o0ecrieueHue yCI0BUM, CITOCOOCTBYIONIUX MPHUOOPETEHUIO 00YYarOIIUMHUCS
OTbITa PAa3HOOOPA3HOM NESITEIbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HaBBIKOB (KJTFOUEBBIX KOMIIETCHIIMIA), MMEIONIMX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUIOB JICSITEILHOCTH,

— (dopmupoBanue oOmEelH (QyHKIIMOHATLHOW W €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UHCJIE€ YMCHHA OOBSICHATH W OIICHWUBATH SIBIICHUS
OKPYIKaIOIIEro MHpa, WCIOJIB3Yysl 3HAHWUS W OMBIT, MOJTYYCHHBIC NMPU W3YUECHUU
XUMUH, TPUMEHATh WX TMPH PEIICHWH MpoOjeM B MOBCECIHEBHON XU3HU U
TPYAOBOU JIESITEIBHOCTH;

— ¢opMupoBaHWE Yy OOYyYalOIIUXCA TYMAHUCTHYECKHUX OTHOIICHHUH,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHWN IS BBIPAOOTKH HKOJIOTHUYECKU
11€JI€CO00Pa3HOTO TMOBEACHUSI B OBITY M TPYAOBOW JCSITEIBHOCTH B IIEISIX
COXPaHEHHUS CBOETO 3JI0POBbs M OKPYKAKOIIECH TPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTIMTAHMIO Ha OCHOBE YCBOCHHUS OOIIEUYETIOBEUECKUX IICHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(HIIS M HANPaBICHHOCTH IATBHEHUIIIETO
oOy4eHHUS.

OOmiee YuCIO dYacoB, OTBEAEHHBIX IS HW3YYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00IIIero 00pa3oBaHus, cocTaBisgeT: B 8 kiacce — 68 wacoB (2 yaca B
Hezeno), B 9 kinacce — 66 vacos (2 vaca B HEZIEIO).

Pabouaa nporpamma opueHTUpPOBaHa Ha ucnonb3oBaHne YMK

1. O.CTabpuensn Xumus. 8kiacc: yueOHUK JIJIsi 0011e00pa3oBaTeIbHbBIX
yupexaeHuil. - Mockga: «JIpoda», 2019r.

2. O.CTabpuensn Xumus. 9xiacc: yueOHUK JiJisi 00111e00pa30BaTebHBIX
yupexaeHuil. - Mocksa: «JIpoda», 2019r.

3. O.C.Tab6puensan, N.I'.OcrpoymoB. HactonpHas kHura yunrtens. XuMus.
8-9 xi1.- M.: [Ipoa,2019

4. KoHTpompHO-U3MepuTeNbHbIe MaTepuaibl. Xumus.9 kinacc / Cocr.
E.H.CtpenpauKkoBa.-2-¢ u3., nepepad.-M.: BAKO,2017

5. Kum E.I1. Xumus 9 xknacc. IIpoBepounsie pabotsl — CapaTos:
JIuueir,2017.

HpOMG)KYTOLIHaH aTTecranuAa 3a 1roj HpOﬁHGT B (bOpMG TCCTUPOBAHMUA.



COIAEPKXAHUE OBYUYEHUASA

8 KVIACC

IlepBoHaya/IbHBbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMUU B JKM3HU YEJIOBEKA. XMMUS B CUCTEME HAYK.
Tena wm BemectBa. du3nueckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BellecTB. [loHsATHE 0 MeTogax Mo3HAaHWS B XUMHUM. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3jiesnieHust cMecei.

ATOMBI ¥ MOJNEKYIbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKHX
aneMeHTOB. [IpocThie U CoKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XWMHUYECKUX JJIEMEHTOB.
3akOH TMIOCTOSHCTBA CcOCTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTtHOcCUTENBHAS MOJIEKYJIsIpHas Macca. MaccoBast JoJII XUMHUYECKOTO 3JIEMEHTA B
COECIMHEHNH.

KomnuectBo Bemectsa. Moib. MossipHas macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpPHBIX €IUHUIl BewiecTBa. Pacu€rsl mo dopmynam
XUMHUYECKUX COCTUHEHUM.

du3nyeckre U XMMUYECKUE SBJICHUA. XMMHAUYECKasl peakus U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XHMMHUYECKUe ypaBHeHus. Knaccudukanums
XUMHYECKUX peaKlni (COCIMHEHNUS, pa3IOKEHsI, 3aMEIICHNUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJIOH, MpaBuiaamMu paboThl B JaOOpaTOpUu U
npuémMaMu o0palleHus: ¢ J1abopaTopHbIM 00OpPYJOBAaHUEM, U3YUCHUE U OMUCAHUE
bu3nUecKkux CBOMCTB 00pa3lloB HEOPraHMYECKUX BEILIECTB, HAOIIOJIEHUE
¢u3nveckux (TUTaBICHWE BOCKA, TasHHE JIbJa, PACTUPAHUE caxapa B CTYIIKE,
KUTICHUE M KOHJICHCAIMSI BOJBI) M XMMHUYECKUX (TOpCHHE CBEYH, MPOKATUBAHUE
MEIHOM IPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCIOTOW) SIBJICHUM, HAOIIOICHUE U
OIMCAaHKWE TPHU3HAKOB MPOTCKAHMsS XUMHYECKUX peakimid (paszioxeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapuisi, paziioKeHUE THIPOKCHUAA
meau (I1) mpu HarpeBaHuu, B3aMMOJICHCTBHE kele3a ¢ pactBopoM com meau (11),
U3y4YEHHUE CIIOCOOOB pa3lieieHusl CMecel: ¢ MOMOUIbI0 MarHura, (uiIbTPOBaHHUE,
BbIIIApUMBaHUE, AUCTWUIALUSA, XpoMaTtorpadus, TpoBeJeHUE OYUCTKH OBAPEHHON
COJIM, HaOJIOJEHWE W  OINUCAaHHWE  pe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MAcChl, CO3JaHUE MOJEIEH MOJIEKYII
(rapocTepIKHEBBIX).

BakHeime npeacTaBUTEIM HEOPraHUYECKHX BELECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U IpocToe
BelecTBo. HaxokneHuwe kuciopoja B MpUpoae, (PU3MYECKUEe U XUMUYECKHE
cBorictBa (peakiuu ropenus). Okcunpl. Ilpumenenwme kuciaopoga. CrocoOb



MOJIyYeHUs] KHCIopoAa B JjabopaTopud W TpoMbIuieHHOCTH. KpyroBopor
KHcIopoaa B mpupoze. O30H — ajutoTpoItHas MOAUGUKAITUS KUCIOPOa.

TernnoBoit 3¢ (dekT XuMHUecKOW peakinH, TEPMOXUMUYECKUE YpaBHEHHS,
DK30- M JHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojlb U METaH. 3arps3HCHHE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(deKTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxaenue Bomopoaa B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noyuyeHnus. Kucnotsl u comnu.

MomnsipHbIii 00BEM ra3oB. Pacu€Thl Mo XUMHUYECKUM YPaBHEHUSIM.

dusnueckne cBoWcTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpsI.
HacepiieHHbIe ¥ HEHACBINIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji1 BellecTBa B pacTBOpE. XMMHUECKHUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pacTBOpoB B NpUpOJE U B KHU3HH 4YelioBeka. KpyroBopot BoAbl B MPUPOJE.
3arpsi3HeHUe NpUPOIHBIX BoA. OXpaHa U OYUCTKA NPUPOJHBIX BO/I.

Knaccudukanus neopranmdeckux coeauHeHui. Oxcunbl. Knaccudukanms
OKCHJIOB.  coyieoOpasyroniie  (OCHOBHBIC, KHCIOTHBIC, aM{QoTepHbIe) U
HecosneoOpasyronme. Homenknarypa oxcugoB. Dusznueckue MU XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccudukanuss ocHOBaHWM: IMENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHuii. PU3MYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHne OCHOBaHHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciaor. @usznyueckue u
XUMHUYECKUE CBOMCTBA KUCHOT. Psan axktuBHoctm merammoB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Comu. Homenknatypa cosneil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[Tomy4yeHue conei.

['eHeTnueckas CBSA3b MEKIY KJIaCCAMU HEOPraHUYECKUX COCIVMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAECPKaHUS KACIOPOJa B BO3AyXE, MOJIYUYCHHUE,
coOupaHue, paclio3HaBaHWE U M3yYEHUE CBOMCTB KHCJIOPOJa, HAOIIOJCHUE
B3aMMOJCHUCTBUA BEIIECTB C KHCJIOPOJOM M YCJIOBUA BO3HUKHOBEHUS U
npekpaiieHuss roperus (moxkapa), O3HAKOMIJIGHHE C O00pas3liaMd OKCHAOB H
OMKMCAaHUE WX CBOMCTB, MOJydeHHE, cOoOUpaHue, PpACIO3HABAHWUE W U3YUYCHUE
CBOMCTB Bojopoaa (ropeHwue), B3auMojeicTBie Bogopoaa ¢ okcuaom menu (1)
(BO3MOXXKHO HWCIIOJIB30BAHUE BHJICOMATEPUAIIOB), HAOIIOCHNE 00pa3IlOB BEIICCTB
KOJUYEeCTBOM 1 MOJb, HCCIIEOBAaHWE OCOOEHHOCTEH pPacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON
MAaCCOBOHU J0JIE PACTBOPEHHOIO BEIIECTBA, B3aUMOAEHUCTBUAE BOJbI C METAJLUIAMH
(Hatpuiem w© KamblnueM) (BO3MOXKHO  HCIIOJIB30BaHHE BHJICOMATCPUAJIOB),



WCCJIEIOBaHNE OO0pa3loB HEOPraHWYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HAOJFOZICHNE U3MEHEHHSI OKPACKU MHIMKATOPOB B PACTBOPAX KHCIOT W IIEIOYCH,
u3ydueHue B3amMoekicTBus okcuma meaw (I1) ¢ pacTtBopoMm cepHOW KHCIIOTHI,
KMCJIOT C METaJUIaMH, PEaKkuid HEUTpaau3allud, MOJyYEHHE HEPaACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHWE OJHOTO METaJUla JAPYTMM K3 pacTBOpa COJIU, PEIICHUE
AKCIIEPUMEHTAIBHBIX 33/a4 N0 TeMme «BaxkHeWmme Kiaacchl HEOPTraHUYECKUX
COCIUHECHUI».

IHepuoauueckud 3axkoH u lIlepumoguuyeckasi cucreMa XUMHYECKHX
iemMenToB JI. WM. MenneneeBa. Crpoenne aroMoB. XHMHYECKAsl CBSI3b.
OKuCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIMU

[lepBbie TOMBITKH KiIacCU(PUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JieMeHTOB (IIEJIOYHBIC M IIEIIOYHO3EMEIIbHBIC METaJlIbI,
rajJloreHbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOpPbIe 00pa3yoT aM(pOTEPHBIC OKCHIBI
Y TUAPOKCUJIBI.

[Teprnonnueckuit 3akoH. [leproanueckas cucteMa XMMAYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas ©  JiuHHONepuoAHas  (OpMbI
[Teprnonnueckoit cucteMbl xumudeckux sneMeHToB [[. . Menneneesa. [leprnoabl
u rpymnbl. OU3NUECKUH CMBICT TOPSAAKOBOIO HOMEpa, HOMEPOB IEpUOAa U
TPYIIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Onexktponsl. CtpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMoB TepBbiX 20 XUMHUYECKHX  DJICMECHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA I10 €ro noJioxkeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHUS paJuyca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYyNIIaM U IIEPUOJIAM.

3nauenue [lepuoanyeckoro 3akona u [lepuognyueckoil CHCTEMbI XUMHUYECKUX
AJIEMEHTOB JJId pa3BUTUA Hayku W mnpaktuku. [[. WI. MenneneeB — yud€Hbli U
rpak JaHUH.

Xumuyeckass cBs3b. KoBanmeHnTHas (mojisipHass W HEMOJISpHAs) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenb  okuciieHUd.  OKHUCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporiecchl OKUCIEHUS U BOCCTaHOBICHU. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpa3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LIMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLIHMI
(ropenue, peakuy pas3IoKCHHS, COCTUHEHUS).

Mesricnpeomemmnule ceasu



Peanuzanus MeXNpeaMETHBIX CBS3€H NMPU H3YYCHHH XUMUKW B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 HKCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX
MOHATUHN, TAK U MOHSATHUM, SBISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO01Me ecTecTBEHHO--HAyUHbIE TOHSTHS: HAy4HbIN (akT, rUnores3a, Teopus,
3aKOH, aHaJW3, CHUHTE3, Kilaccudukamus, TMepUoIUIHOCTh, HAOII0IeHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

@u3uka: Marepus, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU],
M30TOIbl, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsij, BEUIECTBO, TEJO,
00BEM, arperaTHo€ COCTOSIHME BEIECTBA, ra3, (U3MYECKUE BEIUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, apixanue, buochepa.

['eorpadusi: armocdepa, rugpocdepa, MHUHEPATbI, TOPHBIE MOPOJIHI,
IIOJIE3HBIE UCKOIIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHUYECKasA peaKkust

[Teprnonnueckuit 3akoH. [leproanyeckas cuicteMa XUMHYECKUX JIEMEHTOB [].
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOMAOB, Kaluus, Kalblusi M HX
COCMHEHU B COOTBETCTBMU C IIOJIOKECHUEM 3IJIEMEHTOB B Illeproandeckoi
CHUCTEME U CTPOCHUEM MX aTOMOB.

CrpoeHue BelecTBa: BHJbl XUMHUYECKOW CBSI3U. THUMBI KPUCTAILNIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTATUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3M.

Knaccudukanyss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BENIECTB, OTHOCSUIMXCA K Pa3JIMYHBIM KJIACCaM HEOPraHUYEeCKUX
COEMHEHUN, TEHETUYECKas CBSA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XUMAYECKHX PEeakInii 10 Pa3InIHbIM Mpu3HaKaM (110 YuciIy
M COCTAaBy YYaCTBYIOIIMX B pPEaKIMU BEIIECTB, IO TeEIIOBOMY 3(ddeKkTy, Mo
W3MEHEHUIO CTEMECHEW OKMCIICHUSI XMMUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, MO
yYacTHIO KaTaau3aTopa). DK30- M SHAOTCPMHUCCKHE PEAKIIUH, TEPMOXUMHUUYCCKHUC
ypaBHEHHUSI.

[TonsiTue o ckopoctn XuUMU4ecko peakiuu. [loHsTHEe 00 OOpPaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusaX. [IoHsITHE 0 TOMOreHHBIX U TeTEepPOTreHHBIX
peakuusx. [lonstue o karanuse. [lonaTne 0 XuMuueckom paBHOBeCUU. DaKTOPHI,
BIIMSIIOIIIME HA CKOPOCTh XUMHYECKOW pEAKIUU W TOJOKEHUE XHUMHUYECKOIO
PaBHOBECHSL.

OKHCIIUTETLHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEAKIUHU. CocraBienue YpaBHEHUI



OKHCJIMTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAaKIUM C  HCIOJIB30BAHHUEM  METOJAA
AJIEKTPOHHOTO OaiaHca.

Teopust 3AEKTPOTUTHIECKON TUCCOUUAIUU. DIICKTPOJIUTHI U HEIJICKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [OHCCOLMAIIMU BEIIECTB C PA3JIMYHBIMH BUJIAMU
XUMHUYeCcKOH cBsi3u. CTeneHp aucconnanuu. CHUIIbHBIC U C1a0bIe 3JIEKTPOIUTHI.

Peakiuu HOHHOTO OOMeHa. Y CIoBUS MPOTEKAaHUs PEAKIUNA HOHHOIO OOMEHa,
MOJIHBIE M COKpall¢HHbIE HWOHHBIE YpaBHEHUs peakiuil. CBOIICTBa KHUCIOT,
OCHOBAaHMII W coJell B CBeT€ MPENCTaBICHUNA OO0 BIEKTPOIUTUYECKOU
nuccounanuu. KauecrBeHHbIe peakiii Ha HOHBL. [[OHSTHE O THapONIN3E CONEM.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHHUYECKHUX
BCIICCTB — METAJUIOB M HeMeTauioB (rpadura W ajamasa), CIOKHBIX BEIIECTB
(xyopuaa HATpHs), MCCACIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH peaKiuu
OT BO3JCUCTBHUS PA3NUUHBIX (PAKTOPOB, HCCIENOBAHUE DJIEKTPOIPOBOIHOCTH
pacTBOpPOB BEWIECTB, IMPOLECCA AHWCCOLMALMMA KHCIOT, WIENOYEed U  COJIEU
(BO3MOXXHO  HCITOJIb30BAaHWE BHJICO MaTepHAIOB), TPOBCIACHHE  OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  MPOTEKaHUs  peakluii  HMOHHOro  OOMeHa
(oOpa3oBanme ocajaka, BBIJCICHHE Ta3a, OOpa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX — [PUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMMI
(ropenue, peaknuu paslIoKCHHS, COCIUHCHUS), PACIIO3HABAHUE HEOPTaHHUCCKUX
BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX pPEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAIIbHBIX 33/1a4.

HemeraJibl M UX COeIMHEHUS

OOmast xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEUIECTB — TAJON€HOB. XHMHUYECKME CBOKWCTBA HA INPUMEpPE  XJIopa
(B3amMopelicTBHE € MeTa/IaMH, HEMETaJUIaMHM, IIesiouaMu). XJIOPOBOIOPOI.
ConsiHasi KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJYy4YECHHUE, MpUMEHEHHeE. [leiicTBue
XJIOpa W XJOPOBOIOPOJAa HA OPraHu3M 4YeJloBeKa. BakHeWlnme XJIOpUAbl U HX
HaXOX/JICHUE B MPUPO/IE.

O6mas xapakrtepuctuka 31emMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTerneHH OokucieHus. CTpoeHue M (Pu3nyecKkue CBONCTBA
MIPOCTHIX BEIECTB — KUCIOPOa U Cephbl. AJUIOTPOIHBIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOAOpO, CTpoeHHUE, (PU3UUECKUE U
XUMHYECKHE CBOMCTBA. OKCUIBI CEpbl KAK MPEACTABUTENHN KHUCIOTHBIX OKCHIOB.
CepHass kucioTa, (QU3MUYECKHE W XUMHYECKHE CBoicTBa (0OmIMEe  Kak
NPEJICTAaBUTENST Kjlacca KHCIOT W crenuduueckne). XUMUYCCKUE PEaKIIHH,
JeKalue B OCHOBE MPOMBIIUICHHOTO CMOCO0a TMOMYYEHUSI CEPHON KHCIIOTHI.
[IpumeHnenue cepHoi KUca0Thl. CONMu CEPHOM KUCIIOTHI, KAYECTBEHHAsl pEaKIUs Ha



cynabdaT-uoH. Haxoxzaenue ceppl M €€ COEIMHEHUN B Mpupoae. XUMHUYECKOEe
3arps3HEHUE OKPY)KAIOMIEH Cpeabl COSAMHEHUSMH Cepbl (KUCIOTHBIC JIOXKIH,
3arpsi3HEHUE BO3MlyXa U BOJOEMOB), CITIOCOOBI €T0 MPEI0TBPAIICHHSI.

OO6mast xapaktepuctuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTU CTPOCHUS
aTOMOB, XApAKTEPHbIE CTENEHU OKUCICHUS. A30T, paCIpOCTPAaHEHUE B IPHUPO/IE,
duznueckre u XxuMu4yeckue cBoiictsa. KpyroBopot asora B mpupojae. AMMUak, ero
(u3NYecKue 1 XUMUYECKHE CBOMCTBA, NOJlydeHHE U npuMeHeHue. Coiau aMMOHuS,
ux (U3MYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3UYECKue U XUMUYECKUE
cBolicTBa (OOlIME KaK TPEACTABUTENA Kiacca KHUCIOT M CICIU(pUUECKHUE).
Hcnonb3oBaHWEe HUTPATOB M COJEM aMMOHHUS B KAayeCTBE MMHEPAJIbHBIX
yao0peHui. XuMHYECKOe 3arps3HEHUE OKPYIKAIOIIECH CpeIbl COSAMHEHUSIMA a30Ta
(kMCITOTHBIC ITOXIM, 3arpsi3HEHHE BO3AyXa, NOYBBI W BogoémoB). Docdop,
aoTponubie Moaupukanuu ¢ocdopa, (uU3MUECKHUE M XMMHUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciora, GpU3HIECKHe U XUMUISCKHAE CBOMCTBA,
nostydeHue. Mcnonp3oBanue pocpaToB B KAYECTBE MUHEPATIBHBIX YI0OPEHHI.

O6mas xapakrepuctuka 31eMeHTOB |IVA-rpynmbel. OCOOEHHOCTU CTPOEHUS
aTOMOB,  XapaKTEpHBIE  CTENEHU  OKUCIEHUSA.  YTJIEpPOJ,  aUIOTPOIHbBIE
Moau(UKaIMK, pPACIPOCTpaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepoaa B npupoje. OKCUIbI yriiepoaa, ux
du3nyeckue W XHUMHYECKHE CBOMCTBA, [JEHCTBHE Ha MKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJOTMYecKHe IpOoOJIEMbl, CBA3aHHBIE C OKCUIOM
yrepona (IV), rumore3a rino0ambHOrO MOTEIUICHUS KIMMAaTa, HMapHUKOBBIM
addekr. YronapHas KUCI0Ta U €€ COMM, UX (PU3NYECKHEe U XUMHUYCCKHE CBOMCTBA,
noiydyeHue u npuMmeHeHue. KadecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUILUHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO35UCTBE.

[TepBoHayanbHble TOHATHSA 00 OPraHMYECKUX BELIECTBaX KaK O COCTUHEHUSX
yriepoaa (MeTaH, dTaH, dTHIICH, alleTHIICH, dTAHOJI, TIUICPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHblE HMCTOYHUKH YIIeBOAOPOJOB (Yrojib, NPUPOAHBIN Tra3, HeDTH),
IPOAYKTHl HMX mepepaboTku (OEH3MH), UX pOJIb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTrie 0 OMOJIOTMYECKU Ba)KHBIX BEIIECTBAX: XKUPaAX, OeNKax, yrieBojgax — U ux
poii B OKM3HM 4YEJIOBEKAa. MarTepualbHOE€ €JIMHCTBO OpPraHUYECKHX H
HEOPTaHUYECKUX COCTUHEHHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJYy4YE€HUE U
npumenenue. CoenuHeHHs KpeMHUs B mpupoje. OOmye mnpeacraBieHus o0
okcuae kpemaus (IV) um kpemHueBoit kuciore. CHIMKATBI, HX HCIIOJB30BAHKE B
ObITY, B NMPOMBIIUIEHHOCTU. BakHelme cTpouTenbHbIE MaTepuaibl: KepaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [IpobaeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHue 00pa30B HEOPTaHMUYECKUX BELIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHHE KAYECTBEHHBIX PEAKIMi Ha XJIOPHUI-UOHBI U HAOJIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTPaKAIOIMKE (PU3NUESCKHE M XUMHYECKHUE CBOHCTBA
TaJIOTCHOB W WX COCAWMHCHHH (BO3MOXXHO HCIIOJb30BaHUE BHICOMATEPHAIIOB),
O3HaKOMJICHHE C oOpasiamMu XJIOpUI0B (TajJOrCHHUIOB), O3HAKOMJICHHE C
obOpasmamMu  ceppl ©U €  COeAMHEHUSAMH  (BO3MOXHO  HCITOJIb30BaHHE
BUJICOMATEPUAIIOB), HAOJIOACHUE TIpoIiecca OOYIIMBAHUS caxapa IOJ| JCHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOM peaKIuu Ha cyibdat-
WOH W HaONI0JieHWe TpHu3Haka e€ MPOTEKaHWs, O3HAKOMIIEHHWE C (U3MYECKUMU
CBOWCTBaMH a3oTa, ¢ochopa ¥ uX coenauHeHHH (BO3MOXXHO HCIIOJIb30BaHHE
BUICOMATEPHAIIOB), 00pa3laMi a30THBIX U (OCHOPHBIX YIAOOpPEHMIA, MMOITydIeHUE,
coOupaHue, paclio3HaBaHHME W M3y4YEHHWE CBONCTB aMMHaka, IIPOBEICHUE
KaueCTBEHHBIX pEaKIuii Ha MOH aMMOHUS U GochaT-uOH U HM3yUYEHHE MPU3HAKOB
UX MPOTEKaHMsl, B3aUMOIEMCTBUE KOHLIEHTPUPOBAHHOW A30THOU KUCIIOTHI C MEBIO
(BOBMOXXHO  HCIOJIB30BAHWE  BHJICOMATEPHUAJIOB), U3y4deHUE  MOJeJIeH
KPUCTAUIMYECKUX PpEIIETOK alMasza, Tpaduta, ¢yuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOrasa, MoJydeHHe, COOMpaHue, pacro3HaABaHUE U M3YyUYCHHE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBEJICHHE KaueCTBEHHBIX pEakiuii Ha KapOoHAT U
CWJIMKAaT-HOHbl WM M3YYCHHE I[PU3HAKOB MX IPOTEKAaHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHJIMKATHONW MPOMBINUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BaKHENIINE HEMETAIUIBI U UX COCITUHEHUS.

MeTaJiibl 1 MX COeIMHEHUS

OO0mmast xapaKTepUCTHUKAa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux TnonoxeHus B llepuonnyeckor cucremMe XUMHYECKUX 3ieMeHToB [, M.
MenpeneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTtanmnuyeckas CBsI3b U
METAJUIMYECKAass ~ KPUCTAJUIMYECKass  PEmETKA.  DIEKTPOXUMHYECKUU  psj
HaMpsHKEHUN MeTauioB. OU3nYecKre U XUMUYECKHE CBOMCTBA MeTaiioB. O01mue
CIOCOOBI TIOTy4YeHHUsT MeTauioB. [loHsTHE O KOppO3UM METAIOB, OCHOBHBIE
CIOCOOBI 3almUThl MX OT Koppo3uu. CrutaBbl (CTanb, YyryH, TIOPATIOMUHHA,
OpOH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIIIJICHHOCTH.

[Ilenounsie MeTayuibl: NONOXKEHUE B llepuoanueckon CUCTEME XUMHUYECKUX
anemeHToB . 1. MenpaeneeBa, CTpo€HHME MX aTOMOB, HaXO0XJECHUE B IIPUPOIE.
dwusnveckue U XUMHYECKHE CBOMCTBA (Ha mpuMmepe Hatpus W Kamus). OKCHUIsl U



TUJIPOKCUABI HaTpuss W Kanusd. lIpuMeHeHue mEenoYHbIX METALUIOB M HUX
COCJMHCHUH.

[[lenoyHo3emenbHbIE METAUIBI MarHuii M KalblMH. IIOJIOXKCHHUE B
[Tepuomuueckont cucreme xumudeckux snemeHtoB . M. MenaeneeBa, crpoenue
MX aTOMOB, HaX0XJeHUE B Npupoje. PU3ndeckre 1 XUuMUYECKUE CBOMCTBA MarHus
U Kajblusd. BakHeidmwe coeluHEHUS KaiabIUsa (OKCHI, THIPOKCHJ, COJIH).
JKécTKkoCcTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUS.

AJtoMyHUN: TTo10keHue B [leprnoandeckoit cucteMe XuMUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpOEHHE aToMa, HAXOXICHUE B Ipupone. PU3UYECKUE U
XUMHUYECKHEe CBOMCTBA alFOMHHUSA. AM(POTEpPHBIC CBOMCTBA OKCHAA M THIPOKCHIA
aJIIOMUHHUS.

Keneso: nonmoxenue B [lepnoanueckor cucteMe XUMHUYECKUX JIEMEHTOB /l.
. MengeneeBa, CTpoOCHME aToMa, HaxoXJIeHuWe B mnpupone. Duzmyeckue u
XMMHYECKHE CBOMCTBA Kene3a. OKCHIbl, THAPOKCHABI U coiu xkenesa (11) u sxemesa
(1), ux cocraB, CBOMCTBA M MOJIyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHME ¢ o0pasllaMd METaJUIOB U CIUIaBOB, UX (PU3HMUECKUMHU
CBOMCTBAMHM, H3Y4YCHHEC PpE3YJIbTaTOB  KOPPO3MH  METAUIOB  (BO3MOXKHO
UCIIOJb30BaHNE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCHA
KaJbIlUsl W HATpusd C BOJOW (BO3MOXKHO HCITOJIb30BAHHE BHUICOMATEPHAJIOB),
HCCIIEZIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPECHUS KeJe3a B KUCIOPOJE
(BOBMOXXKHO  HCIIOJB30BaHHE  BUIACOMATCPHAIOB), IPH3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI. MAarHusi, KaJIbLMs, aJIFIOMUHUS, IIUHKA, >KEJe3a
(1) u xene3a (1), meau (1), HaOMrOEHUE U ONTUCAHKE TPOLIECCOB OKPALTHBAHHMS
IUTAMCHH HWOHAMHM HATpHs, Kaiusd W Kaiablusd (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), UCCIICIOBaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aj1a4d M0 Teme « Baxkueimue
METAaJlJIbl U UX COCIUHCHUSIY.

XUMHSA M OKPYKAIOLIAS Cpeaa

BemecTtBa m marepuanbl B IOBCEAHEBHOW KW3HU YENIOBEKa. be3omacHoe
HCIIOJIB30BaHKE BEILIECTB M XUMHYECKUX peakuuil B ObiTy. [lepBas momonis npu
XUMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMHYECKOE 3arpsS3HEHUE OKpYKaromield cpeabl (mpeaesbHas IOMyCTHMast
KOHIICHTpanus BeriecTs, Aanee — [1JIK). Poib XMMUHK B PEIIEHUH 3KOJIOTHYCCKUX
pooJIeM.

Xumuueckuii Ikcnepumenm:

U3y4YeHHE 00pasloB MaTepHUaoB (CTEKIIO, CIUIABBI METAJUIOB, IMOJIMMEpPHBIC
MaTepHUaIbI).

Mescnpeomemnmnuwie ceasu



Peanuzanus MEXNpeaMETHBIX CBS3€H NMPU H3YYCHHH XUMUKW B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJNb30BAHME KaK OOIMMX eCTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHH, SBJSIOMIUXCS CUCTEMHBIMHU TSI OTIACTBHBIX TIPEIMETOB
€CTECTBEHHO--HayYHOTO IHKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, rumoTes3a, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KilacCUpUKAIMI, TMEePUOAUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNEC, W3MEPEHHE, MOJeb, SBICHUE, IMaPHUKOBBIN
s peKT, TEXHOJIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIMBI, PATUOAKTUBHOCTh, MOJICKYJA, DJIEKTPUUYECKUN 3apsij, MNPOBOIHUKH,
MOJIYIIPOBOJTHUKH, ~ TUAJIECKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPHUMOCTbD, KPUCTAIITUICCKAS
peméTKa, CruiaBbl, (U3MUYECKUE BEJIMYMHBI, €IUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHILE.

buonorusi: dorocunres, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpaIbHBIE
yA0OpEHUS, MUKPODJIEMEHTHI, MAKPOJJIEMEHTHI, TUTATCILHBIC BEIICCTRA.

['eorpadusi: armocdepa, rugpocdepa, MHUHEPATIbI, TOPHBIE MOPOIBI,
M0JIE3HBIE UCKOTAeMbI€, TOTUIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI MPOrPaMMBI OCHOBHOTO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOJe OOy4YeHHMs XMMHHM B €IWHCTBE Y4YEOHOU U
BOCIIMUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAJIULIMOHHBIMU POCCUNCKUMH
COLIMOKYJIBTYPHBIMHU M JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IIPUHSITHIMU B
oOlIeCTBEe MpaBWJIaMd M HOPMaMd TIOBEICHHUS M CIOCOOCTBYIOT MpoIleccaM
CaMOITO3HAHUsI, CAMOPA3BUTHUS U COLUATIU3AIMN 00yYarOITUXCSI.

JIuyHOCTHBIE ~ pEe3yNbTaThl  OTPAXKAalOT  TOTOBHOCTh  OOYy4YaroOUIUXCs
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM MO3UTHUBHBIX I[IEHHOCTHBIX OpPUEHTALMM U
pacIlipEeHne OIbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY
U HAydYHOMY HACIEWI0, TTOHUMAaHHUS 3HAYCHUS XUMHYECKOM HAayKU B JKU3HU
COBPEMEHHOTO OOIIEeCTBa, CIOCOOHOCTU BIAAETh JOCTOBEPHON HHMOpMaruen o
MEPENOBbIX JOCTUKEHHUSIX U OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHUA:

MPEACTABICHUS] O COUMAIBHBIX HOPMAaX M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATEIbCKOM, TBOPYECKOW U JPYyTUX  BHJAAX
JEeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIBHOCTH MpU
BBITIOJTHEHUHM Y4Y€OHBIX, TO3HABATEIbHBIX 3aJlad, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX MTPOCKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
W B3aWMOIIOMOIIM B TIPOIECCE OTOM y4eOHOW JNeATeNbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TMIOBEJCHHE U IIOCTYIIKM CBOMX TOBApHUILECH C TO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSI TIOCIICICTBUI TTOCTYNKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHUS

MHPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMMHUYECKOW PEakKivy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM U COCTAaBIISIOLIUE
OCHOBY JIJI1 TIOHUMaHUs CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS IPUPOJBI, B3aHUMOCBS3SX YEIIOBEKA C
MIPUPOJHOU CPENIOW, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HAaBaTEJbHbIE MOTHBBI, HAMPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOJIUMBIE I OOBSICHEHUS HAOJIOAAeMBIX MPOIIECCOB U SIBIICHUI,
MO3HaBaTeNbHON, MH(OOPMAIIMOHHOW W YUTATEJILCKON KYJIbTYpPhl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITENIbHOW pabOThl € Y4Y€OHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JOCTYMHBIMA TEXHHYECKHUMHU CpEACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH,

WHTEpEC K OOYYCHHIO W TIO3HAHHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €aMOOOpa30BaHHWIO, IMPOEKTHOM W  HUCCIEI0BATENbCKOU
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPAaBIEHHOCTH U YPOBHA OOyuYeHHUS B
aJIbHEHNIIeM;

4) popMupoBaHHA KYJLTYPHI 310POBbSI:

OCO3HAaHHE IIEHHOCTU W3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 *KWU3HMU, OCO3HAHUE TMOCIEJICTBUNA U
HETIPUATHE BPEIHBIX MPUBBIYCK (YITOTPEOJICHUS aIKOT0JIs, HAPKOTHKOB, KYPCHHU),
HEOOXOAMMOCTH COOJIIO/ICHUST TIpaBUJ  OE30MACHOCTH MpuU  OOpareHun ¢
XUMHUUYECKUMHU BEIIECTBAMU B OBITY U peaJbHON KU3HU,;

5) Tpy10BOT0 BOCIIUTAHMSA:

WHTEpEC K MPAKTUYECKOMY M3YyUYECHHIO MTPOPECCUil U Tpyaa pa3IMuHOTO POJa,
YBOKEHHE K TPYIy U pe3yjbTaraMm TPYJIOBOM JEATEIHHOCTH, B TOM YHCIE Ha
OCHOBE TMIPUMEHEHHUSI MPEAMETHBIX 3HAHUN 10 XHUMHH, OCO3HAHHBIA BBIOOP
WHJIUBUAYAJIBHOU TPAEKTOPUM MPOJOJIKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeccHoHaIbHOM IESITEILHOCTH W PAa3BUTHS HEOOXOIUMBIX YMECHHH,
TOTOBHOCTH aJalTUPOBATHCS B TPOGECCUOHATIBHOU Cpe/Ie;

6) 3K0J10rHYecKOro BOCTIMTAHUA:

HKOJIOTHYECKU 1E€JIECO00Pa3HOE OTHOIICHHE K NPHUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMUSI, IOHUMAHNUE LIEHHOCTH 3JJ0POBOrO U
O6e3omacHOro oOpa3a JKU3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYECKOMY U TCUXMYECKOMY 3J0pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIIOACHUS
npaBuJI 0€30MacHOTO MOBEICHUS IPU paboTe ¢ BEIIECTBAMH, a TAKKE B CUTYaIIHX,
YIPOXKAIOIINX 3J0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSA, MOJIy4aeMbI€ MPU U3YYCHUH XUMHH, IS
pelIeHus 3aa4, CBA3aHHBIX C OKPYKAIOIIEH NPUPOIHON CPpEeaOn, sl MOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphl, OCO3HaHUsA TIJ00AJIbHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM M MyTeH HUX PEIICHUs MOCPEICTBOM METOJIOB XUMHH,
AKOJIOTHYECKOI0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMeTanpeaMETHBIX pPE3YJIbTATOB BBIACIAIOT 3HAYUMBIC IS
bopMHpOBaHHS MHUPOBO33PEHUS  OOIEHAYYHBIC TMOHATHA (3aKOH, TEOpHH,
IIPHUHIIAII, THITOTE3a, (aKT, CHCTeMa, TPOIECC, SIKCIIEPUMEHT U APYTOE.), KOTOPBIC
UCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMETax W IMO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEJCTABICHUE O LETOCTHOU



HAyYHOW KapTUHE MHpa, U YHUBEPCAIbHbIC ydeOHbIe JelicTBHs (TTO3HABaTEIbHBIE,
KOMMYHHKATHUBHBIC, PETYJSITHBHBIC), KOTOpPbIE OO0CCIEUNBAIOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
NEeSTEIBLHOCTH.

Ilo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUSA

Bba3oBble Joruyeckue aeiicTBUA:

YMEHHSI HCMOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHUI. PACKPBIBATh CMBICI XMMHYCCKUX MOHATUN (BBIACIATH UX XapaKTEPHBIC
NPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C JPYTHMHU TMOHSATHSAMH), HCIOJIb30BaTh
MOHATHUS 1711 O0BSICHEHUS OTNIETbHBIX ()AaKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUU VISl KIACCH(PUKAINK XUMHUYECKUX BEIIECTB W XMUMHYECKUX PEaKIIHH,
yCTaHABIMBATh TMPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTHUYECKUE pacCyxeHusi (MHIYyKTHBHBIC, ICTYKTUBHbBIC, TI0 aHAJIOTHH),
JIeJIaTh BBIBOJIBI M 3aKJIIOYEHUS,

YMCHHE TPUMCHATH B IIPOIECCE ITO3HAHUSA TMMOHATHSA (IPEIMETHBIC M
MeTanpeIMETHBIE), CAMBOJIMYECKUE (3HAKOBBIC) MOJICIH, UCIIOIb3YEMbIC B XHMHH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TTPEACTABICHUS —
XUMUYECKHI 3HaK (CHMMBOJI JJIEMEHTa), XMMHYecKas (GopMmysia M ypaBHEHHUEC
XUMHUYECKON PeaKIuu — MPU PEIICHUH Y4eOHO-TTO3HABATENIbHBIX 3314, ¢ YYETOM
ATUX MOJICTBHBIX TPEJCTABICHUN BBISIBISATH U XapaKTEpU30BaTh CYIICCTBEHHbBIC
MPU3HAKHU U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-CJICACTBEHHBIE CBS3U U
MPOTUBOPEYMS B U3yUAEMbIX MIPOLECCAX U SBICHUSX.

ba3oBble uccienoBarebCcKue 1eUCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXE€ B KayeCTBE OCHOBBI MJig (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

MpUOOpPETEHUE OIbITa IO TUIAHUPOBAHUIO, OPTraHU3AIlMUd W MPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOmoJaTh 3a XOJ0M IIpoIliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yibTar, PopMyIUpoBaTh 000OIIECHUS U
BBIBO/IbI 110 pPe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMEHUE BbIOMpATh, aHAIM3UPOBATh WU HWHTEPIPETHPOBATH HH(MOPMAIUIO
Pa3IMYHBIX BUJIOB U (DOPM MPE/ICTABICHUS, MTOIYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONTYJIApHAS. ~ JIUTEpaTypa XHMHYECKOTO COJCP)KaHHUsS, CIPABOYHBIC
nocoOus, pecypchl MHTepHETa), KPUTHUECKH OIICHWBATH IPOTUBOPCUYHMBYIO U
HEJI0OCTOBEPHYIO HH(HOPMAITHIO;



yMEHHE MPUMEHATh Pa3InYHbIe METOJBI U 3aMpOChl MPU MOUCKE U OTOOpE
UH(POPMALlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX IJi BBINOJHEHUS
y4eOHBIX W MO3HABATEIbHBIX 3a]1a4 ONPEAEIEHHOTO THIA, TPUOOPETEHUE ONBbITA B
00JaCTH  MCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBHIOMPATh ONTHMANIbHYIO (POpMY MpecTaBieHus HHPOPMAIUN U
WUTIOCTPUPOBATh pEIIAEMblEe 3aJayd HECIO0XHBIMH CXEMaMH, JHarpaMMaMu,
npyrumu hopmMaMu rpaduKu U UX KOMOMHAITUSMH;

yMEHUE UCIOJNIb30BaTh MW aHAJM3UpOBaTh B IIpollecce Y4yeOHOM u
MCCJIEI0BATENbCKONW JEATEIbHOCTH MH(POPMAIIMIO O BIUSHUMU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIOPTa HA COCTOSIHUE OKPYXAlOLEHd NpUPOJAHOU
Cpelbl.

KoMMyHMKaTHBHBbIE YHMBeEpPCAJbHbIE YUeOHbIe HeiCTBUSA:

yMEHHUs 3aaaBaTh Bompockl (B xonae mauanora W (WJIH) JIMCKYCCHH) TIO
CyllecTBy  oOcyxkaaemMoil  Tembl, (OPMYIMPOBATH CBOM  MNPEAJIOKEHUS
OTHOCHUTEJILHO BBIIOJIHEHUS IPEITI0KEHHON 3a/1a4H;

YMEHUS  NPEJICTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; [eNaTh MPE3EHTALUIO
pE3yJIbTAaTOB BBIOJHEHUS XUMHUUYECKOTO JKCIEpUMEHTa (J1ab0paTOpHOTO OIbITA,
71a00paTOPHOM pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIECTB, yIeOHOTO MPOCKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMH B COBMECTHOU
IIO3HABATEJIbBHOM W MCCIENOBATEIbCKOW  JEATEIBbHOCTH  IIPU  PELICHHUH
BO3HUKAIOIIUX NPoOJieM Ha OCHOBE yu€Ta OOUIMX HMHTEPECOB M COTJIAaCOBAHUS
no3uiii (00CyXJIeHUsI, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBD», KOOPIUHALUS
COBMECTHBIX JCHCTBUM, OINpEICICHHE KPUTEPUEB [0 OLEHKE KayecTBa
BBITTOJIHEHHOW pa0OThI U IPYTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIE Y4eOHbIE 1eliCTBUS:

YMEHUE CaMOCTOSITENIBHO ONPENEATh LEIU JAESITEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JesATEeIbHOCTh, BBIOMpaTh Hanbosee 3pGEeKTUBHBIE CIIOCOOBI PEIICHUs YYEOHBIX U
MO3HABATENIbHBIX 337[a4, CaMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
MPEJUIOKEHHBIM  aJITOPUTM JEUCTBUM NIPU BBINOJHEHUU 33JaHUM C Y4ETOM
MOJTyYEHHUsI HOBBIX 3HAHMHM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yjbTaTa 3asBICHHOW IIE€JId, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEIaraeMble B YCIOBUU 3a/IaHUI.



INPEAMETHBIE PE3YJIBTATBI

N3ydyenne kypca 1O XMMHHM JOJDKHO OBITh HAalpaBICHO Ha OBIAJCHHE
00y4aroIMMUCS CIEIYIOINX YMEHUN U HaBBIKOB.

B cocraBe mpeaMeTHBIX PE3yNbTATOB IO OCBOCHHUIO 00S3aTEIBLHOTO
COJIEpKaHusl, YCTAHOBJIEHHOTO JaHHOW (eaepanabHON paldouel MporpaMMOoi,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIUMKCS HAy4yHbIE 3HAHMS, YMEHHSI M CIOCOOBI
JNercTBuM, crnermuduueckue IS IpeaMeTHOM o0jacTh  «XHUMHUS», BHUJIBI
JNEATENIBHOCTH MO  MOJYyYEHUI0O HOBOIO  3HAaHMS, €ro HWHTEpIpETalNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K koniy oOy4eHus mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOKHBI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM!

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX ITOHATHH. aTOM, MOJICKYJa,
XMMHWYECKUNA 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOIHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTCIIBHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas 1011 XUMUYECKOTO JIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTA, OCHOBAaHWE, COJIb, JIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHCJICHMS, XUMHUYECKasl peakius, Kiaccu(uKaius peakiuid: peaxkiuu
COCMHEHUS, PpEaKIMU PA3JIOKEHUSA, PEAKIMU 3aMEIICHUsA, pPEaKIUu
0oOMEHa, IK30- U SHJIOTEPMHUUECKUE PEAKIINH, TEIJIOBOM 3(DPeEeKT peakiuu,
AIpO aToOMa, JJIEKTPOHHBIN CIIOM aroma, aTroMHas OpOUTallb, PAJUYC
aToOMa, XMMHUYECKasl CBs3b, MOJISIPHAS UM HENOJISIPHAS KOBAJICHTHAs CBS3b,
WOHHAs CBS3b, MOH, KaTMOH, aHWUOH, PacTBOp, MAaccoBas JIOJs BEHIECTBA
(mpolieHTHAs KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMMHUUYECKHX IIOHATHH U
IIPUMEHATH T MOHITUA [PU OMMCAHUU BELIECTB U UX NIPEBPALLICHUN;

e HCIOJIb30BaTh XUMHUUYECKYID CHUMBOJIUKY JJIsI COCTaBJICHUS (HOpMyJl
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

e OINpENENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSIX,
CTENIEHb  OKHUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COEIUHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAUHEHUU 10
dbopMysiaM, BHJ XHMHYECKOH CBs3u (KOBajCHTHAass W HOHHAs) B
HEOPraHUYECKUX COCAUHEHHUSX;

e packpbiBaTh cMmbIca Ilepuomnueckoro 3akona J[. WM. Menngeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TNEPUOAUYECKONM 3aBUCHUMOCTH CBOWCTB
XMMHUYECKUX B3JIEMEHTOB OT MX MOJoxkeHUs B [leprnoanueckoil cucreme,



3aKOHOB COXPaHEHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YU€HHs, 3aK0Ha ABOTaIpO;

ONMMCHIBATh W XapaKTepu3oBaTh TaOnumuHyto (opmy I[leprogndeckoi
CUCTEMBbl XMMHUYECKHX JJIEMEHTOB. pa3iMyaTh [OHATUA <TJIABHAs
noarpynna (A-rpymnmna)» u «modoudas noarpynmna (b-rpymmna)», manbie u
OOJBIIIE TIEPHOJIBI, COOTHOCHTH OOO3HAUCHHWS, KOTOPHIE HMMEIOTCS B
tabmune «llepuogmueckass cucrema xummuueckux siementoB [ .
MenpeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3aps sA/pa, 00IIee YHCII0 SJICKTPOHOB
U pacrpeiesieHHe UX MO0 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PHUITMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTaHUUYECKHE BEIIECTBA,
XUMHYECKHE Peakiuu (IT0 YUCITy M COCTaBy YYacCTBYIONIMX B PEAKIHH
BEIIIECTB, 110 TeIIOBOMY 3 deKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOINME XMMHYCCKHUE CBOWCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, TOATBEPIKIAsl ONMMMCAHUE TIPUMEPAMH MOJICKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIM;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOKHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpAIllCHU B
Pa3IUYHBIX yCIOBUSX;

BBEIYHCIIATh OTHOCHTCIIBHYIO MOJICKYJSIPHYIO W MOJIAPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JOJII0 XUMHUUYECKOTO »JJeMeHTa 1o ¢opmylie
COEJIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKOU PEeaKIInu;

MPUMEHSATH OCHOBHBIE OTEPAIUM MBICTUTEIBHON NEATEHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTEMAaTU3allrI0, KiacCUu(UKaIIUIO,
BBISIBJICHUE TIPUYUHHO--CJICJACTBEHHBIX CBS3CH — ISl M3Y4YEHUS CBOMCTB
BEIIECTB M XHMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUS — HAONIOACHUE, W3MEPEHHE, MOJICTUPOBAHHUE, IKCIIEPUMEHT
(peaJIbHBIN M MBICIICHHBIH);

CIENOBAaTh  IMpaBWjaM  MOJIb30BAHUS ~ XMMHYECKOM  TOCyAOM U
Ja00paTOpHBIM O0OPYJIOBAaHMEM, a TakXKe IMpaBwiIaM OOpalieHus: ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSAMH 1O BBIITOJHEHHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB TIO TOJYYEHHUIO H COOUPAHUIO
ra3000pa3HbIX BeleCTB (BOAOpOJAa M KHCIOPOAA), NPUTOTOBICHUIO
pacTBOPOB C ONPENECIEHHOW MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MMOMOIIBIO MHIUKATOPOB
(maxmyc, penondranent, METUIIOPAHXK U APYTHE).



K xoHIy oOyueHusi B mpeMETHbIE Pe3yNbTaThl Ha 0230BOM YPOBHE JTOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUIA:

PacCKpbhIBATh CMBICII OCHOBHBIX XWUMHYECKUX NOHATHUH. XUMUYECKUN
AJIEMEHT, aToM, MOJIEKyJa, HWOH, KaTHOH, aHWUOH, IPOCTOE BEIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKasl PeaKIusl, XUMUYIECKasi CBSA3b, TEIIOBOU A EKT
peakinu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DICKTPOJHTHI,
HEDJICKTPOJIUTHI, JJICKTPOIUTUYECKAs AUCCOLMAIUSA, PEAKIUH HOHHOTO
oOMeHa, KaTaliu3aTrop, XHMHYECKOe paBHOBecHE, oOOpaTUMble U
HEOOpaTUMBbIE PEAKIIUH, OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE PEAKIIHNH,
OKHMCJIUTEIb,  BOCCTAHOBUTEIb, OKHCJICHHME UM  BOCCTAaHOBJICHME,
JIOTPOIHS, aM(OTEPHOCTh, XMMHUECKas CBsA3b (KOBAJICHTHAs, WOHHAaf,
METaJZINYecKas), KpUCTAIMUecKass peIiérka, KOpPpO3us METaJlIOB,
CIUIaBbI, CKOPOCTh XHMMHYECKOW pEaKUUH, MPEACIbHO HOIMyCTUMAs
koHueHrpanus [[JIK Bemiectna;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUUYECKMX IIOHSITHA U
MIPUMEHATH 3T MOHITUA MPU OMUCAHUYN BEIIECTB U UX TPEBPAICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUII COCTaBJICHUS (OpPMYI
BEIIECCTB U YPAaBHEHUN XUMUUYECKUX PEAKIINM;

ONPEAENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
onpeneIéHHOMY KJIacCy COCIMHEHUH 1o (opMyiaM, BUJ XHUMHUYECKOU
cBi3M (KOBaJ€HTHAs, MOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsJl MOHA M0 XMMUYECKOU (popMyre, xapakTep cpeibl B
BOJIHBIX PAaCTBOpPaxX HEOPTraHMYECKUX COCAWHEHUMN, TUI KPUCTAIIMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA,;

packpsiBath cMbici [lepumommueckoro 3akona [I. M. MenneneeBa wu
JIEMOHCTPUPOBAaTh €ro IMOHWMAHMWE. OINHUCHIBATH M XapaKTEpHU30BaTh
Tabnuunyto Gopmy Ileprogudeckoil CUCTEMbI XUMHYECKHX 3JIEMEHTOB!
pasauyarh TMOHATUSA «riaBHas noarpynmna (A-rpymma)» W «moboouyHas
noarpynna (b-rpymnma)», Mameie W OONbIIME TIEPHOMABI, COOTHOCHUTH
0003HaYCHUs, KOTOpPhIE MMEITCA B IEPUOJWYSCKOM Tabiuie, ¢
YHCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XMMHMYECKHX
9JIeMEHTOB (cocTaB | 3apsia  sapa, OOIIee YHCIO JJIEKTPOHOB H
pacmpeiesieHue HMX TI0 DJICKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB DJIEMEHTOB M UX COCAUHCHUN B
Ipejiesiax MaJIbIX MEPUOJOB U TVIABHBIX MOATPYHIl ¢ YYETOM CTPOCHUS UX
aTOMOB;



KJIaCCU(PHUITMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA,
XUMHYECKHE Peakiuu (IT0 YUCITy M COCTaBy YYaCTBYIONIMX B PEAKIHH
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTEMEeHEH OKUCICHUS
XUMUYECKHX 3JICMCHTOB);

XapakTepu3oBaTh (ONMUCHIBATH) OONIME W CHENUDUICCKHE XUMHUYCCKHE
CBOMCTBA TPOCTBIX W CJIOXKHBIX BEIECTB, IOATBEPXKIAs OMHCAHUE
npUMEpPaMu MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIINX
XUMHYECKHUX PEaKIINi;

COCTaBJISITh YPAaBHEHHS JJIEKTPOJUTHYCCKOW AWCCOIUAIIMHN  KHCIIOT,
IeJI0Ye U COJICH, MOJIHBIC M COKPAIEHHBIC YPaBHEHUS PEaKIni HOHHOTO
oOMEHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAOIINX CYyIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JTMIHBIX KIACCOB;
pacKphIBaTh CYIIHOCTb OKHCIIMTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKITUi
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIH;
MIPOTHO3WPOBATh CBOMCTBA BEIMISCTB B 3aBUCHMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHYECKHX TPEBpPANIEHUN B Pa3TUIHBIX
YCIIOBUSX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIeMEHTa 10 (dopmylie
COCIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MMPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKOU PEaKIINH;

coONIO/IaTh  MpaBWja  MOJB30BAaHUS ~ XUMHUYECKOM  MOCyJIoM |
7a00paTOpHBIM  00OpYJOBaHMEM, a TaKXe TMpaBWwia oOOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSAMH 10 BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB TIO TOJYYCHHUIO W COOUPAHHIO
ra3000pa3HbIX BellecTB (aMMHaKa M YIJIEKHCIIOTOo ra3a);

NPOBOAWTh  PCAKIUU,  IOATBEPXKIAIOIINEC  KAYSCTBEHHBIH  COCTaB
Pa3IUYHBIX BEIECTB. PacO3HABATh OINBITHBIM MyTEM XJIOPHI-, OPOMUI-,
uoaua-, KapOoHat-, ¢ocdar-, cwiMkar-, cyiabdar-, TUIPOKCUJ-UOHBI,
KaTHOHBI aMMOHHUSI YW WOHBI M3yYCHHBIX METAJUIOB, MPHUCYTCTBYIONINE B
BOJHBIX pacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIC OTICPAIlMU MBICIUTCIIEHON JCITEITLHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEMAaTHU3aIfIo, BBISBICHUE
PUYHHHO-CJICICTBCHHBIX CBSI3€i — JJII WM3Y4YEHUsS CBOWCTB BEIICCTB M
XUMUYECKUX PEaKIWi, €CTECTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJII0ICHHE, M3MEPEHHUE, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHbIi U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE
8 KJIACC

HaumeHoBaHMe pa3/iesioB U TeEM

KoanuecTBo 4yacos

Ne n/n KoHTpoJbHbIE IIpakTH4eckue
NPOrpaMMsbI Bcero
padoThI padoThI
11 XuMust — BaXKHasi 00J1aCTh €CTECTBOZHAHUS 5 5
' Y IPAKTHYECKOH JIeATEITHHOCTH YeJIOBEKa
1.2 BemiecTBa 1 XuMHYECKUE pEaKIIUN 15 1
Hroro mo pazneny 20
2.1 Boznyx. Kucnopon. [Tousitue 06 okcunax 6
2.2 Bognopon. IlonsiTue o kucaorax v coysx 8 1
2.3 Bopa. PactBopsl. [TonsiTHe 006 OCHOBaHUAX 5 1
OCHOBHBIE KJTaCCHl HEOPTaHUICCKUX
2.4 ! P 11 1 1
COETMHEHUI
Hroro mo pazueny 30
[Tepuonnueckuii 3akoH u I[lepnoanueckas
3.1 cucTeMa XMMHUYeCKuX anemeHToB /[, U. 7
Menpeneesa. CtpoeHue atoma
39 Xumudeckas CBsi3b. OKHCITUTEIIBHO- 8 1
' BOCCTaHOBHUTEIIBHBIE PEAKIIUH
Hroro no pazneny 15
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5




9 KJIACC

KoandyecTBO 4acoB

Ne HaumeHoBaHue TeM
Konrpoabubie IIpakTHyeckue
n/n MporpaMMbl Beero
padoThI padoThI
OOm1ast XxapaKTEepUCTHKA
XUMHYECKUX JIEMEHTOB U
XUMHYECKHUX PEAKIUH.
1.1 [Tepuonnueckuii 3aKOH U 11 1
[Tepuoanueckas cuctema
XUMHYECKHUX 3JICMECHTOB
J.M.Menneneena
1.2 MerTasl 15 1 1
1.3 Hemeramisr 27 1 3
51 BemectBa u maTepuansl B KU3HU 3
yesIoBeKa
29 O6061ueljne 3HAHHU 33 KypC 10 1
OCHOBHOM IIIKOJIBI
OBIIEE KOJIMYECTBO YACOB I10 66 4 4

I[TPOTPAMME
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