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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMuM Ha ypOBHE OCHOBHOT'O 00IIer0 00pa30BaHUs COCTAaBICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIXx B ®I'OC 00O, a Taxke Ha OCHOBE (eaeparbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHLENLUU IPEenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMMa 1o XWUMUHU JaéT TPEICTaBICHHE O IIENIAX, OOIIeH CTpaTeruu OoOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeelieHue ero Mo Kiaccam U
CTPYKTYPUPOBAHUE M0 pa3jiejaM U TeMaM IIPOorpaMMbl IO XUMHUH, OIPENEIET KOJIUUYECTBEHHBIE
Y KQUECTBEHHBIC XapaKTEPUCTUKHU COAEPKAHUSI, PEKOMEHAYEMYIO MOCIE0BATEILHOCTh U3YUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUJaIOIINXCS, OMPEAEIIIeT BO3SMOXHOCTH MPEAMETA IS peaTn3auu
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00IIero obpa3oBaHHs, a Takke TpeOOBaHHW K pe3yiabTaTaM OOyYeHWs XUMHUU Ha
YpOBHE IIeNieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB YueOHO-II03HABATEIbHON AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO y4eOHOTO COICPIKAHUS.

3HaHUE XUMUH CITY)KUT OCHOBOH 1715t (HOPMUPOBAHHSI MUPOBO33PEHHSI 00YJaIOLIETOCs, €ro
NPECTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
IPE/ICTaBICHUS O B3aMMOIIPEBPAILICHUSAX SHEPTUU U 00 HBOJIIOLUH BEUIECTB B MPHUPOAE, O ITYTAX
peuieHuss TIO0ANBbHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPO0JIEM 3ApaBOOXPAHEHUSI.

I/I3yquI/Ie XUMUH:

CIOCOOCTBYET peaan3allii BOZMOKHOCTEH 711 caMOpa3BUTUA U (POPMHUPOBAHUS KYIbTYPbI
JTUYHOCTH, €€ 001Iel U (QYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUIEHUSI U TBOPUYECKUX CIOCOOHOCTEN 00ydaromuxcs,
HAaBBIKOB nux CaMOCTOSITEIILHOU y‘-IC6HOI\/’I JCATCIIBHOCTH, SKCIICPUMCHTAJIbHBIX n
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOMUMBIX KaKk B TIOBCEIHEBHOW JKHU3HH, Tak M B
MpoQeCCHOHAIBHON JESATENHHOCTH;

3HAKOMUT €O CHenu(UKONH HaydyHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI 1E€JIOCTHOTO
B3IUIAJa HAa E€JUHCTBO IIPUPOABI U  YEIIOBEKA, SBIAETCA OTBETCTBEHHBIM  JTallOM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUaIOLINXCS;

crocoOcTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHbple HampaBiieHHs B OOYYEHHH XMMHU OOECIEUMBAIOTCS CHEIM(PUKON CoIepKaHHs
yueOHOro MpeiMeTa, KOTOPHIH SIBISIETCA eAarorn4ecky aJanTUPOBaHHBIM OTpakKeHHEM 0a30BOM
HayKU XMMUU Ha ONPEIEIEHHOM dTarle €€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O 0OIIero oOpa3oBaHMsS OPUEHTHPOBAH HA OCBOCHHE
00y4aroIMUMUCS CUCTEMBI NI€PBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIaHWYECKOH XUMUU U
HEKOTOPBIX OTAEIBHBIX 3HAUUMBIX MOHSATHIH OPraHu4YeCcKOi XUMHH.



CrtpykTypa copepxaHHusi IpOorpaMMbl 10 XMMHU c(HOpMHpOBaHA Ha OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CopepixaHue CKIQAbIBAETCS M3 CUCTEMbI MOHATHI O XMMHYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XUMHUYECKOW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonuueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
— YYEHHUSI O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

— TPEICTaBICHHIA 00 AIEKTPOIUTUICCKON TUCCOLMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUSA DPACCMATPUBAIOTCA HAa OCHOBE OMIIMPUYECKHU IIOIYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJTHOTO YPOBHS K JPYTrOMY, BBITTOJIHSS
(GyHKLIMU 00BSICHEHUS U IPOrHO3UPOBAHMSI CBOIMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAaKTUYECKOTO
IIPUMEHEHUS U MTOIYyYEHUS U3y4aeMbIX BEIECTB.

OcBocHHE MPOrpaMMBI TI0 XHMHH CIIOCOOCTBYeT (HOPMHUPOBAHHMIO TIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAayYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MIPOUCXOUT C TIPUBIICYCHUEM 3HAHMI U3 PAHEE U3YUCHHBIX YICOHBIX MpeaMeToB: «OKpyKarOuit
Mup», «bruonorud. 5—7 knacce» n «Pu3nKa. 7 Kiacey.

[Tpy n3yuyeHnr XUMHH MIPOUCXOAUT GOPMHUPOBAHNE 3HAHUNA OCHOB XMMHUYECKOM HayKH Kak
00JaCTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya y4eOHOTo IMpeaMeTra COCTOUT B (hOPMUPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HaykKd, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYEHUHU BELIECTB M XUMUYECKUX PEaKk Ui, B
(GopMHpPOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH MpPaBUil OE30M1aCHOTO
oOpaleHus C BeIIECTBAMU B MIOBCEIHEBHON KU3HH.

[Ipy u3ydeHWH XUMHM HAa YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHHs Ba)KHOE 3HAuCHHE
MpUOOpPENH TaKKe LeH, KaK:

- q)OpMI/IpOBaHI/IC HHTCJUICKTYAJIbHO paSBHTOﬁ JIUMYHOCTH, TOTOBOH K CaMOO6pa3OBaHI/IIO,
COTPYAHUYICCTBY, CAMOCTOATCIIBHOMY IIPHUHATHIO pemeHHﬁ, CIIOCOOHOM AnalnTUupoOBaTbCA K
6BICTpO MCHAKOIINUMCS YCIIOBHAM XKU3HU,

— HamnpaBleHHOCTh OOYyYEeHMs Ha CHCTEeMaTHYecKoe NpuodIiieHne oOydaromuxcs K
CaMOCTOSITENIbHOM ~ [MO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  MeETOJaM  IO3HaHUS,
(opMHPYIOLTMM MOTHUBALIMIO M pa3BUTHE CIOCOOHOCTEH K XUMUU;

— o0ecrieyeHne YCIOBM, CHOCOOCTBYIOUIMX IPHOOPETEHUIO OOYYAIOUIMMHUCS OIbITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUSA, KIIIOYEBBIX HAaBBIKOB (KJIHOYEBBIX
KOMIIETEHIINH ), MMEIOIIMX YHUBEPCAIIBHOE 3HAUEHUE AJIS1 PA3JIMYHBIX BUAOB JAESITEIBbHOCTH;

— (hopmupoBanue o0mel (QyHKIIMOHALHON M €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM
YHCIie YMEHHUHN OOBSICHATH U OIICHUBATH SIBIICHUS OKPYKAIOIIETO MUPA, UCIIOJIb3Ysl 3HAHUS U OIIBIT,



NOJIyYCHHBIE NPU U3YYEHHHM XMMUH, NMPUMEHATh MX NPHU PEIICHUH MPoOJeM B MOBCETHEBHOM
JKU3HU U TPYLOBOM NEATEIBHOCTH;

— (hopMupoBaHHEe y 00yUYalOIIUXCSI TYMAHUCTUYECKUX OTHOIICHUH, TOHUMAaHUsl IEHHOCTU
XUMHUYECKHX 3HAHUM Ui BBIPAOOTKU SKOJOTHYECKH LeIeco00pa3HOro MoBeAEHUsS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHON
Cpenbl;

— pa3BUTHE MOTHUBALUHU K O0YUYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHs OOILEYEIOBEYECKMX LEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HaIIPaBJICHHOCTU AaJbHEUIIET0 00yUeHHS.

Uucao yacoB, OTBEACHHBIX Ui M3YYEeHUS XHMHUU Ha YPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHusi, COCTABIISACT: B 8 Kiacce — 68 vacoB (2 yaca B Hezeno), B 9 kiacce — 102 yvaca (3
gaca B HEJICITIO).

COAEPKAHHUE ObYYEHMSA
8 KJIACC
ITepBoHayajbHBIC XHMHYCCKHE TOHATHS

[Ipenmer xumuu. Ponb XMMHHM B JKM3HHM 4Y€JIOBEKAa. XUMMHS B CUCTeME HayK. Tena u
BeliecTBa. dusnueckre CBOMCTBA BEIIECTB. ATperaTHoe CocTossHuE BenecTB. [lonsTre o MmeTogax
no3HaHus B xumuu. Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus CMECei.

ATOMEI 1 MOJICKYIJIBI. Xumudeckue 3J1eMeHThI. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB. HpOCTBIe
" CJIOKHBIC BCIICCTBA. ATOMHO'MOH@KYHHPHOC YUYCHHUC.

XuMuueckas (I)OpMyJ'Ia. BaneHTHOCTE aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH MOCTOSHCTBA
coCTaBa BCIICCTB. OtHocutenbHas aromHas Macca. OTHOCHUTENbHAS MOJICKYJISIpHAad Macca.
MaccoBas 1011 XUMHYSCKOI'0 3JIECMEHTA B COCTUHCHHM.

KomnuectBo BemecTa. Mosb. MonsipHast Macca. B3anmMocBsA3b KOJIMYECTBa, MacChl M YKCIIa
CTPYKTYPHBIX €IMHHII BeliecTBa. Pacu€Tel mo popmynamMm XUMHUYECKUX COETMHEHUH.

Ou3nyecKkue W XUMHUYECKHE SBJICHUS. XUMHYECKas peakius U e€ MPU3HAKH. 3aKOH
COXPAHECHHS MAcCChl BEIIECTB. XUMHUYECKHe ypaBHeHHS. Kimaccudukanuss XUMUIECKUX peakIuit
(coenMHEHUS, PA3I0KESHHUS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMMYECKOH MOCyno#, mpaBuiamMu paboThl B Jab0OpaTopuu U MpUEMaMH
oOpamieHus ¢ j1abopaTOpHbIM 00OpYJOBAHUEM, M3YUYE€HHE W ONHUCAHUE (PU3HMUECKUX CBOWCTB
00pa3IoB HEOPTAaHMYECKUX BEIIECTB, HaOM0IeHne (pr3nuecknx (TUTaBJICHHE BOCKA, TAsTHUE JIBJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHHE U KOHJEHCAllUs BOJbI) U XUMHUYECKUX (TOpEeHUe CBEYH,
POKAIMBAaHUE MEIHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJIa ¢ KUCIIOTOH ) SIBIICHUH, HAaOJII0IeHUE U
OTKCaHKE NMPU3HAKOB MPOTEKAHMUS XUMHUYECKUX peakIuil (pa3iokeHue caxapa, B3auMoJieicTBre
CEepPHOM KHUCIOTHI C XJOopuaoMm Oapus, paznoxkeHue ruapokcuaa menu (II) mpum HarpeBanuu,
B3auMoJIeiicTBHE kelne3a ¢ pactBopoM coiu meau (1I), n3ydenue cnocoGoB pasaeneHust cMeceit:
C TOMOIIBI0O MarHuTa, (UILTPOBAaHUE, BbIMAPUBAHUE, AUCTUIULILUSI, Xpomarorpadus,
MPOBCACHUC OYHCTKHU HOBapeHHOﬁ COJik, HaGHIOI[eHI/IC U OMHCAaHUC PC3YJIbTATOB HNPOBCACHUS



OTbITa, WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJeleld MOJIEKYT
(IIapocTep)KHEBBIX ).

Iepuonuveckuii 3akoH u Ilepuoguueckasi cucremMa xumuuyeckux jementos /. WU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[TepBble MONBITKY KJIacCU(PUKALNN XUMHUYECKUX 2JIeMEHTOB. [oHATHE 0O TpyMIax CXOAHbBIX
AJIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METaJUIb, TaJIOT€HbI, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(poTepHbIe OKCUABI U TUAPOKCUIBIL.

[lepuonnueckuit  3akoH. Ilepuogmueckas cucreMa XHMHYECKUX 3JIEMEHTOB /.
N. MenpneneeBa. KopoTkonepuonnass u jymHHONIEpUoaHas (Gopmbl [lepuogmdeckoil cucTemsl
xumuueckux aneMmeHtoB . WM. MenneneeBa. Ilepumoast u rpynmbl. PU3HYECKHI CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifep. M30Tonbl. DieKTpoHbl. CTpOeHUE 3JIEKTPOHHBIX
oboyouek aromMoB TepBeIX 20 XumMu4eckux dneMeHToB llepumonuueckorr cucremst [l.
N. MenpeneeBa. XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA I10 €ro Moj10KeHuto B [leproanueckoi
cucreme /1. 1. Menaeneena.

3aKOHOM€pHOCTI/I HU3MCHCHUA paanyca aTOMOB XMMUUYCCKHUX 3JICMCHTOB, MCTAJNIMUCCKHUX U
HEMeTaJJIMYeCKUX CBOMCTB IO rpymnmnaMm 1 nepuogamM.

3nauenue llepnonnueckoro 3akoHa u Ilepruoguueckoil CUCTEMBI XMMHUYECKHUX DJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTUku. 1. . Mennenees — y4€HbIl U IpaykJaHUH.

XuMuueckas CBA3b. KoBanentHas (HOJ'ISIpHaSI u HCHOJ'ISIpHaSI) CBA3b.
3J'I€KTpOOTpI/IHaTeJ'II>HOCTB XHMHYCCKHNX 31eMEHTOB. MIoHHAs CBS3b.

Crenenpb okucienus. OKUCIUTEILHO-BOCCTAHOBUTEILHBIE pCeaKkunu. Hpoueccm OKHCJICHHUA
1 BoccTaHOBJIeHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHre 00pa3loB BEIECTB METANIOB M HEMETAJIIIOB, B3aUMO/ICHICTBHE TMIPOKCUA [INHKA
C pacTBOpaMM KHCIOT M ILEIOYEH, IPOBEACHUE OIBITOB, HIUIIOCTPUPYIOLIUX IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (rOpeHue, peakliuy pa3iokKeHHs], COeTUHEHUS).

Meostcnpeomemmnuwie ceasu

Peanuzanus MeXIpeaMETHBIX CBS3€H MPU M3YYEHUN XUMHUHU B 8 KJacce OCYHIECTBISETCS
yepes3 UCIOJIb30BAHNE KaK 00X €CTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHH, SBISIOUINXCS
CUCTEMHBIMU I OTAEJBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mure ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAyYHBIH (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIIH3,
CHUHTE3, Kiaccu(UKaIus, TMEePUOJUIHOCTh, HAOIIOICHNE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
M3MEPEHUE, MOJIETIb, SIBIICHUE.

®usnka: Marepus, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
pPaTuOaKTUBHOCTh, MOJIEKYJa, S3JEKTPUUYECKUN 3apsij, BELIECTBO, TelO0, 00BEM, arperatHoe



COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHbBIE TOPObI, [TOJIE3HBIE HCKOMIAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

Ba:kHeiinue NpPpEeACTABUTEC/IN HEOPraHUYE€CKUX BEIIECTB

Boznyx — cmech rasos. CocraB Bo3nyxa. Kuciopox — 31€MEHT M IIPOCTOE BEUIECTBO.
Haxoxnenne kucnopona B mpupoje, GU3nv4eckue U XUMHUIECKHEe CBOMCTBA (pEaKIi TOPEHUs).
Oxcuppl. Ilpumenenue kucinopoga. CrocoObl NOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
poMbIUIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aioTporHas MOAM(pUKALuUs
KHCIIOpOJa.

TemnoBoit 3PQexT XUMHUYECKOW peakluu, TEPMOXMMHYECKHE YpaBHEHHUS, HK30- U
OHAOTEpPMUYECKHE peakuuu. ToImauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO CIIOS.

BO,I[OpOI[ — 3JICMCHT H IIPOCTOC BCUICCTBO. HaxoxneHnue BOJOpOoaa B IIPpHUPOJC, (I)I/I3I/I‘16CKI/I6
H XUMHNYCCKHEC CBOﬁCTBa, IIPUMCHCHHC, CIIOCOOBI MMOJIY4YCHMUI. KwucnoTsl u conu.

Monsipablii 00bEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pacrBoputens. PactBopbl. HacelneHHble u
HEHACBIIICHHBIE pPAacTBOpPBL. PacTBOpUMOCTh BemIeCTB B Bojae. MaccoBas [0S BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpoB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJIbI B TpHpoje. 3arpsi3HEHUE MPUPOAHBIX BoJ. OXxpaHa W OYUCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heopranmdeckux coeauHeHuil. Oxcunpl. Kiaccudukanus OKCHIOB:
cojeoOpa3zymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecosneoOpasyrone. Homenknarypa
okcu10B. DU3nuecKre U XMMUUYECKHe CBOMcTBa okcr0B. [loyueHne okcumos.

OcHoBanus. Knaccudukamuss OCHOBaHWI: WIENTOYM M HEPACTBOPUMBIE OCHOBAHWS.
Homenkiarypa ocHoBaHuil. @uU3MYECKHME M XMMHUYECKHE CBOWMCTBA OCHOBaHMM. [lomyueHne

OCHOBaHUMU.

Kucnotel. Knaccudukanus xucinor. HomeHnkiarypa kucinor. @u3ndeckue U XUMHUYECKHE
cBoiicTBa kucnot. Psan akruBHoctu metamioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknatypa coneil. dusnueckue u xuMuueckue cpoiictBa coisieid. [lomyuenue
CcoJIeH.

I'eneTnyeckas CBs3b MEXAY KJIacCAMHU HEOPTaHWMUYECKHUX COCIMHEHUM.
Xumuueckuii IKCnepumenm:
Ka4eCTBEHHOE OIpeJIeIeHNE COAEp KaHusl KUCIOpo/ia B BO3yXe, MOJyYeHHe, COOMpaHue,

pacrio3HaBaHME W HU3y4Y€HHE CBOICTB KHCIOpOJa, HAOJIOJCHHE B3aMMOJCHCTBHS BEIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (mmokapa), 03HaKOMJICHHE C



o0Opa3llaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3y4eHHe CBOWCTB Boaopoaa (ropeHue), B3amMmojeiictBue Bojopoga ¢ okcuaom wmeau (II)
(BO3MOYHO MCIOJIb30BaHUE BUACOMATEPUATIOB), HAOIIOJeHIE 00pa3IIOB BEIIECTB KOJTHMYECTBOM |
MOJIb, HCCIEIOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BELIECTB C Pa3IMYHOW pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM [J0JIEHW PacTBOPEHHOTO BEILECTBA,
B3aMMOJICHICTBHE BOJBI C MeETalylaMM (HaTpUeM U KajbleM) (BO3MOXHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0IeHuEe M3MEHEHMs OKpAacKM MHAMKATOPOB B PAacTBOpax KUCIOT U IIejoueil, u3ydyeHue
B3aumoeiicTBus okcuaa Meau (II) ¢ pactBOpoM cepHOI KMCIOTHI, KUCIOT ¢ METaNIaMH, peakLuit
HelTpanu3anuu, nojlydeHlue HepacTBOPUMBIX OCHOBAHMMH, BEITECHEHHE OJHOT0 MeTajlla Jpyrum
U3 pacTBOpa COJIM, DPEIICHHE SKCIEePUMEHTAIBHBIX 3a7ad Mo Teme «Baknelme Kiaccel
HEOPraHMYECKUX COCTUHEHUI.

9 KJIACC
BeurecTBo M XuMH4YeCKas peakuusi

Hepﬂonnqecm/lﬁ 3aKOH. HepnonnquKaﬂ CHCTEMa XHMMHUYCCKHX  JJICMCHTOB I[
H. Menaeneena. CTpOeHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B HM3MEGHCHUM CBOMCTB XHWMHYECKUX
9JICMCHTOB IICPBBIX Tpex nepruoaoB, KaJlvid, KajlbLUA U HX COCIMHCHHI B COOTBETCTBHUHM C
ITOJIOKCHUEM 3JICMCHTOB B HCpHOI{H‘IGCKOﬁ CUCTCMC U CTPOCHHUEM UX aTOMOB.

CTpOCHI/IC BCIICCTBA. BHBbI XHMHYECKOH CBS3U. THIIBI KPUCTAJIMICCKUX peH_IéTOK,
3aBHCHUMOCTH CBOMCTB B€IICCTBA OT THUIIA KpI/ICTaJIJII/I‘{eCKOﬁ pGIHéTKI/I Hn BUJa XHMHYECKOH CBS3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XHWMUYECKHE CBONCTBA
BEILIECTB, OTHOCSIIMXCSA K Pa3JIMUYHBIM KJIACCAM HEOPTraHMYECKUX COECAUHEHUM, N€HETHYECKas
CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKUX peakuuil M0 pa3iMyHbIM MpU3HAKaM (M0 YHUCIY U COCTaBy
Y4aCTBYIOIIMX B PEAKIIMH BEILIECTB, [0 TEMIOBOMY 3 (DEKTY, IO U3MEHEHUIO CTENICHEH OKHCIIEHUs
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacTHIO KaTajau3aropa). OJK30- H
SHJOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKNE YPABHEHHUS.

[TonsiTe o ckopocTu XxuMHueckodl peakuuu. [loHaTne 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonstue o
karanuse. [lonsaTiue o xuMuyeckoMm paBHOBecHH. DaKTOPHI, BIUSIOUINE Ha CKOPOCTh XUMHUYECKON
pEeaKLuy U MOJ0KEHUE XMMHUUECKOTO PABHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLIMU, JJIEKTPOHHBIA OajaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHWE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOJIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

TCOpI/IH SHGKTpOJ'II/ITI/I‘-IeCKOI\/II Aucconuanuu. 3HeKTp0J’II/ITLI U HEIJICKTPOJIUTHI. KaTI/IOHLI,
aHUOHBI. MeXaHM3M JUCCOLMAIIMN BEIIECTB C Ppa3iInIHbIMU BUAAMU XAMUYCCKOH cBs3U. CTEIeHb
JUCCOINaIluu. CunbHbBIE U cIa0bIe SJICKTPOJINTEI.

Peakiun monHOro oomeHa. YCIoOBUS NMPOTEKaHUS PEaKIMii MOHHOTO OOMEHa, MOJHBIC U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBONCTBA KHUCJIOT, OCHOBAaHUM U COJEH B CBETE
MpEJCTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIMyd Ha HOHBI.
[TonsaTHE O THIPONHN3E CONEN.



Xumuueckuii IKCnepumenm

O3HAKOMJICHHE C MOJEISAMU KPHCTALTMYECKUX PEIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCIICIOBAaHUE 3aBHCUMOCTH CKOPOCTH XHUMHUYECKOW PEaKIMH OT BO3ACUCTBHUS Pa3TUYHBIX
(baKTOpOB, UCCIIEIOBAHKUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCa IHCCOIMAIUN
KHCJIOT, 1IEJ04€H U cosel (BO3MOKHO UCIIOIb30BAaHUE BUJIEO MATEPUAIIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPHU3HAKH MPOTCKaHUs PEaKlIuid HMOHHOrO oOMeHa (0Opa3oBaHHE oOcalka,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WILTIOCTPUPYIOIIUX HPUMEPHl OKHUCIUTEIBHO-
BOCCTAaHOBUTEIILHBIX PEaKIUi (TOpeHHEe, PEaKIUU DPa3JIOKCHHsI, COCIMHEHUS), paclio3HaBaHHE
HEOPraHMYECKUX BEIIECTB C IIOMOIIBI0 KAYeCTBEHHBIX pEAKIW Ha HWOHBI, pEIICHUE
AKCIEPUMEHTAIBHBIX 3a7a4.

MeTaJiIbl M UX COETMHEHUS

OO11ast XapakTepUCTUKA XUMUUECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX MOJIOKEHHS
B llepuoanueckoii cucreme XxumMuueckux saeMeHToB J[. V. MeHneneeBa u CTpOSHHS aTOMOB.
Crtpoenne MmeramioB. Meramauyeckas CBA3b M MeTaUIMUECKas KPHUCTAJUIMYECKAsl PEHIETKa.
ONEeKTPOXUMHUECKUI psia HanpsokeHUH MeramioB. Pu3nyeckue M XMMHUYECKHE CBOMCTBa
MeTayioB. O6mue crocoObl nosydyeHus MetamioB. [IoHsATHE O KOPPO3UK METaJIJIOB, OCHOBHbIE
cnocoObl 3aMThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, AIOPAJIIOMUHUM, OpoH3a) M HX
IIPUMEHEHNE B OBITY U IPOMBILIIIEHHOCTH.

[Ilenoynble MeTaUIbL: MOJOKEHNE B [leproanyeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpOCHHE KX aTOMOB, HaXOXAeHUE B mnpupone. Ousznueckue U XMMHUUECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHS U Kanus. [Ipumenenue
LIEJOYHBIX METAJJIOB U UX COCAMHECHUM.

[[{enouHo3emMenbHbIE METAIBI MATHUI U KaJIbLIMIA: 1T0J10keHue B [lepuoanueckoii cucreme
xuMmudeckux snemMeHtoB [[. M. MeHneneeBa, CTpoeHHE MX aTOMOB, HAXOXIAEHUE B TMPHUPOJE.
®u3nueckue U XMMHYECKUE CBOMCTBA MarHusl M Kajlblivsl. BakHelne COeIUHEHUs KalbIus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AmoMuHui: mnosjoxeHue B llepuoanyeckoil cuctemMe XHUMHUYECKUX 3JI€MEHTOB [l
N. MenpeneeBa, CTpOCHHE aTOMa, HaX0KJICHHE B Ipupoe. PU3NUecKue H XMMUYECKHE CBOMCTBA
amoMuHus. AM(pOTepHBIE CBOICTBA OKCHJIA U THJIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepmoanueckoil cucTeMe XUMHUYECKHUX diemMeHTOB [l
N. MenneneeBa, CTpOCHUE aTOMa, HAXOXKJIECHHE B rpupoae. Pu3nueckrue 1 XUMUYECKHE CBOMCTBA
xkene3a. Oxkcunsl, Tuapokcuabl u conu skene3a (II) m xenmesa (III), mx cocraB, cBoiicTBa U
MIOJIyYECHHE.

Xumuueckuii IKCnepumenm

03HAKOMJICHHE ¢ 00pa3IlaMy METAIIJIOB U CILJIABOB, X PU3NYECKUMU CBOMCTBAMHU, N3yUEHUE
PE3yIBTAaTOB KOPPO3UH METAILIOB (BO3MOXKHO MCIOJIb30BAHNE BUIEOMATEPHUATIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJA KajJbI[Usi M HATPUS C BOJOM (BO3MOXKHO HCIOJH30BaHUE
BUJICOMaTEpHAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, MpoOIEcca TOPEHMs XKeleza B
Kucinopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajblHs, allOMUHUS, LUHKA, *kene3a (II) u xenesza
(III), memgu (II), HaOmoIeHNE W OMKMCAHUE MPOLIECCOB OKPAIIMBAHKS TUIAMEHH MOHAMU HATPUS,
KaJusl U KaJiblidg (BO3MOXKHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX



CBOICTB TUAPOKCHUIA aJIIOMUHUA U TUAPOKCHUAA [IMHKA, PCIHICHUC SKCIICPUMCHTAJIbHBIX 3a/lad I10
TeMe «BakHeHIe MeTamibl 1 uX COCAUHCHUA.

HemeTaabl 1 HX COCANHECHUA

OO6mas xapakTepucTuka TaloreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC
creniean okucieHus. CTpoeHHe U (DU3MUECKHE CBOMCTBA IMPOCTHIX BEMIECTB — TaJOTCHOB.
XWMHYECKHUE CBOKMCTBA Ha MpHUMeEpe XJopa (B3aUMOACHCTBHE C MeTaJllaMH, HEMETaJIaMH,
miesioyamu).  XjopoBoaopoa. ConsiHas KUACIOTa, XUMHUYECKHE CBOMCTBA, MOJy4Y€HUE,
npuMeHeHue. JleficTBrue Xaopa U XJIOPOBOJIOPO/Ia HAa OpraHu3M YelloBeKa. BaxHeHme XJIopuabl
U UX HaXO0XJACHHUE B IPUPOJIC.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble crereHu okucieHus. CtpoeHue M (U3HMYECKHUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIC MOIU(PHUKAIIMK KUCIOPOJIA U Cepbl. XUMHUECKUE CBOWMCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XHUMHUYECKHe CBOMCTBa. OKCHIBI CEpbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE U XUMHUECKUE CBOMCTBA
(oO1mIMe Kak MmpeIcTaBUTeIsl KJilacca KUCIIOT U CrielupuIecKue). XMMUYECKHE PEaKIuu, JISKAITIe
B OCHOBE IIPOMBIIIICHHOTO CIIOCc00a MOJTYYCHHUsI CEPHOI KUCIOTHI. [[puMeHEeHne CepHO KHUCIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHas peakuusi Ha cynbdar-uon. Haxoxnenuwe cepbl u eé
COCJIMHEHUH B MpUPOJEC. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLICH Cpellbl COSAUHEHHUSIMH CEPhI
(KHCTIOTHBIE JI0XK/TH, 3arPsS3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHS.

OO6mass xapakrtepuctuka »3jgeMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpoCTpaHeHHWe B MpuUpoje, (HU3UYEcCKue Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3n4ecKue 1 XUMUIECKHe
CBOWCTBA, MoylyueHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTRa,
npuMeHeHne. KadecTBeHHas peakinus Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ IMOJydeHHe,
¢u3mueckue M XUMHUYECKHE CBoilcTBa (oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIBHBIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HeHUE OKpYKaIoLIed Cpeibl COEAMHEHUSIMH a30Ta (KUCIOTHbIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNU
docopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢u3nveckue W XUMHYECKHE CBOWCTBA, moiydeHue. Mcmomb3oBanue ¢ochaToB B KadyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OOmast xapaktepuctuka 3meMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHHUS. YTJepo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XUMUYecKue cBoiicTBa. Ancopouus. Kpyropopor yrieposa B mpupose.
Oxkcuapl yraepoaa, ux Gu3n4ecKue U XMMHYECKHE CBOMCTBA, ACHCTBHE HA KUBBIE OPTaHU3MBI,
NOJyYeHHEe U MPUMEHEHHe. JKOJIOTHYeCKre mpo0iieMbl, CBsI3aHHbIe ¢ okcuaoM yrieposa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIM 3¢ dekT. YronpHas KUcloTa U e
COJIM, HX (1)I/ISI/I‘-IGCKI/IC U XUMHUYCCKUEC CBOﬁCTBa, MOJIYYCHHUE W IPHUMCHCHHUC. KauecTBennas
peaknus Ha KapOOHAT-MOHBIL. Mcnonp30BaHuEe KapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIUICHHOCTH
U CEICKOM XO351CTBE.

[TepBoHaYaIbHBIC MOHATHSA 00 OPraHWMYECKHX BEIIECTBaX KaK O COCIWHEHUSIX Yriiepoja
(MeTaH, 9TaH, STUJICH, alleTUJICH, dTAHOJ, TTUIEPUH, YKCYCHAsI KucloTa). [I[pupoaHble HCTOYHUKH
YTII€BOOPOAOB (YroJib, IPUPOAHBIN Ta3, HE(Th), MPOAYKTHI UX mepepaboTku (OCH3MH), UX POJIb
B OBITY M TPOMBIIUICHHOCTH. [loHSITHE O OMOJIOTMYECKH BAKHBIX BEIIECTBAX: JKUpaX, OelKax,
yriaeBojax — M HMX POJM B KU3HU dYeloBeKa. MarepuanbHOE €IMHCTBO OpPraHUMYECKUX U
HEOPraHUYECKUX COCIMHEHUN.



Kpemunii, ero ¢Qusnyeckue W XUMHYECKHE CBOMCTBA, TOJYYCHHE M TPUMEHEHUE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpeacrtaBieHus o6 okcuae kpemaus (IV) u
KpeMHUEBOU KucioTe. CHITMKATHI, UX MCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHeiinme
CTPOMTENIbHBIC MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OCETOH, Xene300eToH. I[Ipobiembl
0€30MMacHOTO UCTIOIB30BaHUS CTPOUTEIBHBIX MATEPUAIOB B TIOBCETHEBHOM JKU3HMU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, MPOBEJICHHE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NUYEeCKue U XUMHUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEpUaAOB), O3HAKOMJIEHHME C 0OpasliaMd XJIOpUAOB (TajJOreHUIOB),
O3HAaKOMJICHHE ¢ o0pa3uamMu ceppl M €€ COCJUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHaNoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL — caxapa TOJ  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYEeHHUE XUMHUUYECKUX CBOMCTB pa30aBiICHHON CEpHOM
KHUCTIOTHI, TIPOBEJCHUE KAueCTBEHHOM peakluu Ha cynb(ar-uoH U HaAOIIOJIeHUE NpHU3HaKa eé
NPOTEKaHUS, O3HAKOMJICHHE C (PM3MYECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOYKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (POchHOpPHBIX ynoOpeHui,
[oJlyueHue, coOMpaHue, pacro3HaBaHHME W U3YYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUA U GocaT-noH U U3YUeHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/ICICTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C ME/bI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIOB), H3YYEHHE MOJENeH KPUCTAIUIMUECKUX pemEToK anMmasa, rpadwura,
¢dyiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTUBOTrasa, MolydeHrne, CoOupaHue, paclo3HaBaHue U U3Y4eHHE CBOWCTB
YIJIEKHCIIOTO Ta3a, MPOBEICHHE KAYeCTBEHHBIX pEaklIui Ha KapOOHAT M CHJIMKAT-HOHBI H
U3ydyeHHe MPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHHE C NPOAYKIHEH CHIMKATHON
MPOMBIIIJICHHOCTH, PEIIEHNE YKCTIEPUMEHTAIBHBIX 33124 110 TeMe «BakHelne HeMeTaTbl 1 UX
COEZIMHEHUS.

XuMus M OKpyKamouas cpeia
BemecTtBa 1 Marepualibl B IOBCEJHEBHOW JKM3HM YEJIOBEKa. be30omacHoe UCIOIb30BaHUE
BEIIECTB M XMMMYECKMX peakuuil B ObITy. IlepBas momouls Nnpu XUMHYECKHX OXKOrax M

OTpPaBJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKPYXKAIoMel cpenbl (MpeaeiabHas JOMyCTUMAasi KOHIICHTPAIIHs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJUMEPHBIE MATEPUAIBI).

Meostcnpeomemmnuwie ceasu

Peanuzanus MeXIpeaAMETHBIX CBSI3€W MPU U3YYEHHH XUMHH B 9 Kilacce OCYIECTBISETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHSITHH, TaK ¥ TIOHSATHH, SBIISTFOIITIXCSI
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO01ure ecTeCTBeHHO-HAYYHbBIC TIOHATHUS: HAyYHBIH (DAaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHATIH3,

CHUHTE3, Kiaccu(UKaIus, TMEePUOJUIHOCTh, HAOIIOICHNE, DSKCIEPUMEHT, MOICIUPOBAHUE,
U3MEpEHHEe, MOJICTh, SIBJICHHUE, TAPHUKOBBIN () PEKT, TEXHOJIOTHS, MaTePHAIIBI.



®dusnka: Marepus, aroM, O3JCKTPOH, NPOTOH, HEHTPOH, HOH, HYKIHUJI, H30TOIbI,
pPaJlMOaKTUBHOCTh, MOJICKYJIa, 3JICKTPUYECCKHH 3apsi, MPOBOJHHKH, IOJYIPOBOJIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBA, ras,
pacTBOpP, PACTBOPUMOCTh, KpUCTAIINYECKAsl PEMIETKA, CIUIaBbl, (DU3UUYCCKHE BEIIMYUHBI, € TUHUIIBI
WU3MEpEHUs, KOCMUYECKOE MMPOCTPAHCTBO, TUTAHETHI, 3BE31161, ColTHIIE.

Buonorusi: ¢orocuntes, apixanue, Ouocdepa, s3KocucTeMa, MUHEpAIbHBIE YIOOpEHHUS,
MHKPO3JIEMEHTBI, MAaKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHbBIE TOPOAbI, [TOJIE3HbIE HCKOIIAeMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JImgyHOCTHEBIE PE3YIBTATEI OCBOCHHA IIpOrpaMMbl OCHOBHOI'O O6HI€1"O O6paSOBaHI/I$I
JOCTUTIarOTCA B XOI€ O6y‘-I€HI/ISI XHUMHUHU B CIUHCTBC yqe6H0171 1 BOCIIMTATECIbHOM JACATCIIBHOCTHU B
COOTBCTCTBUH C TPpaAUIIUOHHBIMHA pOCCHfICKHMPI COMOKYJIbTYPHBIMHA n AYXOBHO-
HPaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B OGH.IGCTBC paBujiaM U HOpMaMu NOBCIACHUA U
CHOCO6CTBYIOT nmponoeccam CaMOIIO3HAHHA, CAMOPA3BUTHUA U COLUAIIN3alIuN 06yqa}om1/1xc;l.

JImyHOCTHBIE pPE3yJIbTaTbl OTPAXAKOT TI'OTOBHOCTH o6yqafoumxc>1 PYKOBOACTBOBATLCA
CHCTEMOM ITO3UTHBHBIX IONCHHOCTHBIX OpI/ICHTaHI/Iﬁ U paCHIMPpEHUEC OIIbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM 4YHMCJIC B 4aCTHU:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOILIECHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAHUsl 3HAYCHUS XMMHYECKOW HayKd B JKU3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW MH(OpMALUEH O MEePEIOBBIX JOCTHKCHUSX M OTKPBITHSIX
MHPOBOM M OTEYECTBEHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSAX 00 YyCTpOHCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABIICHUS O COLMAIBHBIX HOPMax W IIpaBUIaX MEXKIUYHOCTHBIX OTHOLIECHUN B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIECTBEHHO IIOJIE3HOHM, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKOHN U APYrUX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIBbHOCTH IIPU BBIITOJTHCHHUHU y‘Ie6HBIX, IIO3HABAaTCJIbHBIX 3a/Ja4, BBIIIOJHCHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUU yYEOHBIX MMPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHUIO
¥ B3aMMOINOMOIIM B Ipoliecce 3TOM y4eOHOHM JesITeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MIOBEJCHUE U ITOCTYIKU CBOMX TOBAPUILEH € IIO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HaHUS MOCIIEICTBUM ITOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUECKHUE  MPEJCTABICHUSA O  BEIIECTBE W  XUMHYECKOW  peakluH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKH W COCTABIAIONIME OCHOBY IS
MOHMMAaHUS CYITHOCTH HAYYHON KapTUHBI MUpPa, IPECTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS TPUPOJIBI, B3aUMOCBS3SIX YEIOBEKA C MPUPOJTHON CPENION, O POJIM XUMHUH B TTO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaONI0laeMbIX TPOLIECCOB U SIBICHUN, IMO3HABAaTEIbHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENILHON PabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEHHUIO U IO3HAHMIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHMIO, MTPOCKTHON M HCCIENOBATEIbCKON JEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJICHHOCTH U YPOBHS 00y4eHUs B AaJbHEHIIEM;



4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHUE LIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOILLIEHUS K CBOEMY 3/10POBbIO, YCTAaHOBKHU
Ha 3JI0pOBbI 00pa3 JKU3HU, OCO3HAHME IOCJIEACTBUNH M HENPUSATHE BPEAHBIX IPUBBIUCK
(ynorpeOyieHUsI aJKOTrojsi, HAPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€3011aCHOCTH TP OOPALIEHUH C XUMMUUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOr0 BOCIIUTAHHUS:

UHTEpEC K NMPaKTHUECKOMY M3YyUEHHIO IIpodeccuii U TpyAa pa3iIuyHOro poja, yBaKeHHE K
TPYZAY U pe3yibTaTaM TPYIOBOU AEATEIbHOCTH, B TOM YHMCJIE HA OCHOBE IIPUMEHEHUS ITPEIMETHBIX
3HAaHMW 10 XWMHH, OCO3HAHHBIA BBIOOp WHIUBUIYaIbHOW TPAEGKTOPUU IPOAOIKEHUS
o0pa3oBaHus ¢ Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTM K XMMHUH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHEemHOW MNpopeCcCHOHATBHONW MAEATENbHOCTH W Pa3BHTHUS
HEOO0XO/UMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MIPO(ECCHOHAIBHON Cpeae;

6) 9K0JIOrH4eCKOro BOCIIUTAHUS

3KOJOIH4YCCKH I_ICJ'IeCOO6p83HOC OTHOIICHHUEC K ITPUPOJAC KaK UCTOUYHHUKY KU3HU Ha 3CMJ'IG,
OCHOBE €€ CyHICCTBOBaHHA, ITOHUMAHUEC LHCHHOCTU 30POBOro “ 0e30I1acHOro 06pa3a KH3HHU,
OTBCTCTBCHHOC OTHOIICHHUEC K CO6CTB€HHOMy Q)HSHHGCKOMY U TICUXUYCCKOMY 3I0POBBIO,
OCO3HAaHUEC ICHHOCTH CO6JIIO[[€HI/I$I IIpaBuJI 0e30IacHOro MMOBCACHUS IIPU pa60Te C B€OICCTBaAMU,
a TaKKC B CUTyallUAX, YIPOXKAOIMIUX 3JOPOBbIO U ) KU3HU J'IIO,HGfI;

CHOCOOHOCTH MPUMEHSATH 3HAHUS, [T0JTydaeMble IPU U3yUYCHUH XUMUH, IS pellieHus 3a/1a4,
CBSA3aHHBIX C OKpPYXKAlOLIEeHd IPUPOJHON CPENOM, Ul MOBBILICHUS YPOBHS DJKOJIOTMYECKOU
KYJIbTYpPbI, OCO3HaHUS IJI00AJTLHOTO XapakTepa SKOJIOTMYECKUX MpoOJIeM U MyTed UX peleHus
MIOCPEICTBOM METOIOB XUMUH, DKOJIOTUYECKOTO MBIIUICHHs, YMEHUs PYKOBOJCTBOBAaThCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampeaMeTHBIX pe3yNbTAaTOB BBIAEISIOT 3HAYUMbIE Ui (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucrema,
MIPOLIECC, SKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHMN U3 ATUX MPEAMETOB (pOpMUPOBATH NMPEICTaBICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHUBEpCalbHblE ydeOHble NEHCTBUS (II03HaBaTEIbHbIE,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE OOECIeYnBaOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHO J1eATeIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBHUS
Ba3oBble JJornueckue geiicTBUA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS IIPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICII XUMUYECKUX MOHITUH (BBIAENATh UX XapaKTepHbIe MPU3HAKHU, YCTAHABIINBATh
B3aMMOCBS3b C JAPYTUMHU MOHSATHSMH), KCIIOJIb30BATh TMOHATHS IJi1 OOBACHEHHUS OTAEIbHBIX
(baxTOB U SBJICHUH, BEIOUPATh OCHOBaHMS M KPUTEPUH JUTSI KIacCU(UKAIIMN XUMUYECKHUX BEIIECTB
U XMMHMYECKHX PpeaKIUi, yCTaHaBIMBAaTh MPUYUHHO-CIEICTBEHHBIE CBSI3U MEXIy OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYXACHMs (MHIAYKTUBHBIE, NEAYKTUBHBIE, 110 aHAJIOTUH),
JlenaTh BBIBOJBI U 3aKIIIOUYECHHUS;



yYMEHHE NMPUMEHATh B IPOIECCEe MO3HAHUS MOHATHS (MPEAMETHbIE U MeTallpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, HpeoOpa3oBbIBATh MIMPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEJCTABICHUS — XUMHUUYECKHIN 3HAK (CUMBOJI DJIEMEHTA),
xumuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOH peakuuu — TMpU pelIeHud YydeOHOo-
MO3HABATENIbHBIX 3a/a4, C Y4€TOM OTUX MOJEIbHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYaE€MBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBCHHBIC CBSI3H U
MPOTUBOPEYHS B U3y4aE€MBbIX IIPOIECCaX U SBJICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiCTBHA.

YMCHHE HCIIOJB30BaTh IMOCTABJICHHBIC BOIIPOCHI B Ka4Y€CTBC HMHCTPYMCHTA IIO3HAHMHA, a
TaKXKC B Kad€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/IH TUIIOTE3blI II0 IIPOBCPKE IPaBUIILHOCTU
BBICKA3bIBACMBIX CY)K,Z[GHHP'I;

NpUOOpETEHUE OMbITa MO IUIAHUPOBAHMIO, OPTaHU3AIMHU M MPOBEICHHIO YUYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0JaTh 32 XOJI0OM IpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro
pe3ynbrar, GopMmynHpoBaTh OOOOMIEHUS W BBIBOJABI IO pPE3y/IbTaTaM IPOBEIEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJeNaHHOM padoTe.

PatGora ¢ undopmanmeii:

yMeHue BbIOUpaTh, aHAIM3UPOBATh U HHTEPIPETUPOBATh MHPOPMALIMIO Pa3IMYHBIX BUJIOB
1 GOpM MIPEICTABICHHS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTEpaTypa
XMMHUYECKOT'0 CO/IEp’KaHusl, CIIpaBOYHbIE T0cOOUs, pecypchl IHTepHeTa), KpUTHYECKH OLIEHUBATh
IIPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMAILHIO;

YMEHHUE MPUMEHATh Pa3InYHbIE METOBI U 3alPOCHI TPU MOUCKE U 0TOOpe MH(OPMAIH H
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIbHBIX 331a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHUH, OBJIAJICHHE KYIbTYPO aKTUBHOTO MCIIOJIb30BAaHUS PAa3IMIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (OpPMYy MperCTaBICHUS
UHPOPMALIMK W WUTIOCTPHPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HUCHOJb30BaTh M aHAJIM3UPOBATh B Ipollecce Y4eOHON U HCCIIeI0BaTEeNbCKOM
JEeSTeNIbHOCTH MH(POPMAIIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLleW NPUPOAHOMN CPEB.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

YMEHHsI 3aJlaBaTh BOMPOCHl (B XoAe AuWainora u (WIM) TUCKYCCHM) IO CYIIECTBY
oOcyxmaemMoii Tembl, (HOpPMYITHpPOBaTH CBOM TMPEAJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMCHUA NPEACTABIIATH IMMOJTYYCHHBIC PE3YJIBTAThI IO3HaBaTEIbHOU ACATCIIBHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3CHTALUI0 PE3YJbTAaTOB BBIMOJHEHUS XUMHYECKOTO
JKCTIEpUMEHTa (Ja00paTOPHOTO ONBITAa, JA0OpPATOPHON pPAOOTHI MO WCCIICIOBAHHUIO CBOMCTB
BEIIIECTB, YI€OHOTO MMPOEKTA);

YMEHUSI Y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHMKAMHU B COBMECTHOM MO3HABATEIBHOU U
UCCIIEIOBATEIbCKON JIEATENBHOCTA TPU PEIICHHUH BO3HHUKAIOMIMX MpoOJeM Ha OCHOBE ydéra



o0IIMX MHTEPECOB W COTJIaCOBaHMS MO3UIUH (0OCYXIeHHs, 0OMEH MHEHHUSIMH, «MO3TOBBHIE
HITYPMBI», KOOPJIWHAIIMS COBMECTHBIX JICHCTBHIA, ONIPECIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHUE CAMOCTOSITEIIbHO OIPENEIATh LN ACSITEIBHOCTH, INIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJMPOBAaTh M NP HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENILHOCTh, BHIOMPATH
HanOosee 3P PeKTUBHBIE CIIOCOOBI peIIeHHs y4eOHBIX 1 MO3HABATEIBHBIX 33124, CAMOCTOSTENILHO
COCTaBJIIATh UM KOPPEKTUPOBATH NPEJIOKEHHBIN aJITOPUTM JEHCTBUM IIPU BBIITOJIHEHUY 3alaHUI
Cc y4€TOM NOJy4YeHHS HOBBIX 3HAHUH 00 M3yyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSAX,
OLICHMBATh COOTBETCTBUE IOIYYCHHOIO PE3yJIbTaTa 3asBJICHHOM LI€JIH, YMEHHE HUCIIOIb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTBI, IIPEAJIAracMble€ B YCIOBUU 3a1aHUMN.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB [0 OCBOCHHUIO O0SA3aTE€IBHOrO COJIEepKaHUS,
YCTAHOBIICHHOTO JaHHOW (exepanbHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC
oOydJalomuMUCs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JAeicTBUM, crneuuduueckue s
npeAMETHOM 00sacTh «XUMUS», BUIBI JIEATEIBHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHUSX.

K kxoHuy oOydenus B 8 kjacce npeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb chOPMHUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IMOHSATHUH: aTOM, MOJIEKyJa, XMMHYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OHOPOIHAS M HEOAHOPOIHAS),
BAJICHTHOCTh, OTHOCUTENIbHAsI aTOMHAsi U MOJIEKYJIIpHasl Macca, KOJIMYEeCTBO BEIECTBa,
MOJIb, MOJIIpHAs Macca, MaccoBasi 10JI1 XUMUYECKOT0 3JIEMEHTA B COEIUHEHUH, MOJISIPHBII
00BEM, OKCH T, KUCIIOTA, OCHOBaHUE, COJIb, 3JIEKTPOOTPULIATEIbHOCTb, CTENIEHb OKUCIICHHS,
XUMHUYECKasl peaklus, KiIaccu(uKalMs peakluil: peakuuu COeAMHEHHUS, peaKluu
pa3JIoKEHUs, PEaKLIMU 3aMEIIeHNUs, PEaKIIMi 0OMEHa, 9K30- U SHAOTEPMHUUECKUE PEAKIINH,
TerI0BOM A (PEeKT peakiuu, saIpo aToma, JIEKTPOHHBIN CIIOM aromMa, aTOMHasi OpOUTAab,
panuyc aToMa, XUMHUYECKas CBsA3b, MOJIIPHAs M HETIOJIApHas KOBAJICHTHAsl CBsI3b, MOHHAs
CBS3b, HOH, KAaTHOH, AaHWOH, pPAacTBOp, MaccoBas J0Js BellecTBa (IpOLEHTHAas
KOHIIEHTpALUs1) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX IOHATUH U NPUMEHATb 3TU
MOHATHS NPH OMHMCAHUM BELIECTB U UX MPEBPALCHUH;

e  HCIOJIb30BATh XMMHUECKYIO CUMBOJIMKY JIJIsl COCTaBJIeHMs (POPMYIT BEIIECTB U YpaBHEHUN
XUMHUYECKHX PEaKIuii;

e ONpENeNsITh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApPHBIX COEIUHEHUSX, MPHUHAIICKHOCTh BEIIECTB K
onpeAeNnéHHOMY KJAacCy COEAMHEHMH 1o (¢GopMyliaM, BHJ XUMHUYECKOH CBSI3U
(KOBaJICHTHasl U MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

e packpbiBaTh cMmbichn Ilepuonnueckoro 3akona JI. M. MenneneeBa: €MOHCTPUPOBATH
NOHMMAHHUE TEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nonokeHuss B Ilepuoamueckoil cucreMe, 3aKOHOB COXPAaHEHHUS MacChl BEUIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMs, 3aKOHAa ABOIaipo;

e ONHUCBHIBATb M XapakTepu3zoBaTh TabmuuHyo ¢opmy Ilepuonuyeckoil cUCTEMBbI
XUMHUYECKHMX DJJIEMEHTOB: pa3iuyaTh IMOHATUS «rjaaBHas noarpynna (A-rpynma)» u
«mobounass moarpymnmna (b-rpymma)», wmambie W OOJBIIME TEPHUOIBI, COOTHOCHUTH
0003HaueHHsI, KOTOpble MMeIoTcs B Tabnuie «llepmomuueckas cucremMa XUMHYECKUX



anementoB . M. MenzeneeBa» ¢ 4YUCIOBBIMH XAPAaKTEPUCTHKAMU CTPOCHHUS ATOMOB
XUMHYECKHX JJIEMEHTOB (COCTaB W 3apsiA  sAapa, oOlliee 4YHUCIO JJIEKTPOHOB U
pacnpezesieHue UX M0 3JIEKTPOHHBIM CII0SIM);

e KJIaccU(UUIUPOBATh XUMHYECKHE SJIEMEHTBHI, HEOPraHUYECKHE BEIECTBA, XUMUYECKUE
peakuuu (110 YMCIy M COCTaBy YYacTBYIOIIMX B PEAaKLMM BEIIECTB, MO TEIJIOBOMY
sddexry);

e XapakTepus3oBaTh (OMUCHIBATh) OOIKME XUMUYECKHE CBOMCTBA BEHIECTB Pa3IUYHBIX
KJIaCCOB,  NOATBEpP)KJAas  ONMCAHWE  IpPUMEpPaMH  MOJIEKYJSPHBIX  YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUA;

e INPOrHO3UMPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT MX KAaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3IMYHBIX YCIOBUSIX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MacChl BELIECTB, MACCOBYIO
JIOJI0 XMMHUYECKOTO 3JIeMEHTa 1o (popMyiie COeTUHEHUsI, MACCOBYIO OO BEIIECTBAa B
pacTBOpE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOMN peaKkIuu;

e TIPUMEHATh OCHOBHBIE OIEPAIlMM MBICIUTEIbHON IESITENbHOCTH — aHaJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIeHUEe, CHCTEMAaTU3alllI0, KJIacCU(UKAINIO, BBIIBICHUE MPUYUHHO--
CJIEJICTBEHHBIX CBSI3€M — Il M3YYEHHsS] CBOMCTB BEIIECTB U XMMHYECKHUX PEAKIUH,
€CTECTBEHHO-HAy4YHbIE METOJbI MO3HAHUS — HAOII0JeHIE, U3MEPEHHEe, MOICTUPOBaHUE,
AKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

e CIENOBaTh IMpaBWJIaM I[IOJIb30BAHMSI ~XMMHUYECKOW TMOCYIOoW U J1abOpaTopHBIM
o0opyIoBaHMEM, a TaKXe NpaBWIaM OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIHUSMHU MO BHINOJHEHHIO JIA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOTYYCHHUIO U
coOupaHuio Tra3000pa3HBIX BEIIECTB (BOAOPOJAa M KHCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C ONpPEAEIEHHON MacCOBOM /10J1€i1 paCTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATh U
IPOBOAMTH XUMHYECKHE SKCIEPUMEHTHI IO PAaClO3HABAHWIO PACTBOPOB ILEIOYEH H
KHUCTIOT C TIOMOIIbIO MHIUKATOPOB (JTakMyC, (peHon(TaNenH, METUIIOPaHK U JpyTHe).

K kxoHmy oOydeHus B 9 kjacce npeaMeTHbIE pe3ysibTaThl Ha Ga30BOM YpOBHE JOJKHBI
oTpaxatb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

* PACKpPBIBATH CMBICI OCHOBHBIX XMMHYECKHUX TNOHATHM: XHMHYECKHUH DIIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, IPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKACIICHUS, XUMUYECKAs] PEAKLINS, XUMHUYECKAsI CBA3b,
TErIOBOH 3G QEeKT peakluu, MOjib, MOJSPHBIM O00BEM, pacTBOp, DIEKTPOJUTHI,
HERJIEKTPOJIUTHI, DJEKTPOJIUTHUECKas JAMCCOLMAIMs, pEeakUu HOHHOro oOMeHa,
KaTaJln3aTop, XUMHMUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTHMbIE peakIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN, OKACIUTENb, BOCCTAHOBUTEIb, OKHCIICHUE
U BOCCTaHOBIIEHUE, aJUIOTpONHs, aM(pOTEepHOCTh, XMMHUYECKass CBs3b (KOBaJIeHTHas,
WOHHAsl, METAJUIMYEcKas), KpUCTaUIMYecKas pemeTrka, KOppo3us METAJUIOB, CIUIABBI,
CKOPOCTh XUMHUYECKOW peaklny, peAesIbHO AommyctuMas koHueHrpanus [1JIK Bemecrtsa;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHYECKUX IIOHATUNH U INPUMEHATH OTH
MIOHATUS ITPU ONIMCAHMM BEIIECTB M UX MPEBPAICHU;

e  HCMOJb30BATH XUMHUECKYIO CUMBOJIHKY JJISi COCTaBICHHs (hOPMYJI BELIECTB U YpaBHEHHIA
XUMUYECKHUX PEAKINN;

e  OIpPENENATh BAJICHTHOCTh U CTEIICHb OKUCIEHUS XUMUUECKUX JJIEMEHTOB B COCAVMHEHUSAX
Pa3IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K ONMPENEICHHOMY KIIACCY COCIUHEHUN
no QopMmynam, BUJ XUMHUYECKOW CBs3M (KOBAJEHTHAas, MOHHAs, METaJUIMYecKas) B
HEOPraHMYECKUX COECIMHEHUSX, 3aps]l MOHA [10 XMMUYECKOH (opMyIie, XapakTep cpe/ibl B
BOJHBIX pPACTBOpPAaX HEOPIaHMYECKUX COCAUHEHUM, THUIl KPUCTAUIMYECKOW pelETKU
KOHKPETHOI'O BEUIECTBA;

e packpsiBaTh cMbIci Ilepuoanueckoro 3akona /. 1. Menaeneesa u 1eMOHCTPUPOBATH €TI0
IIOHMMaHME: OINMUCBIBATE M XapakTepu3oBaTh TabinuHyro Qopmy Ilepumoguueckoit



CHCTEMBbI XUMHYECKUX AJIEMEHTOB: Pa3JInYaTh MOHIATUS «TJaBHas oArpynna (A-rpymma)»
u «mnoboyHas noarpynna (b-rpynna)», maiele u OoJblIMe NEpUOIbI, COOTHOCUTH
0003HaueHMsI, KOTOpPhIE MMEIOTCS B MEPHOAMYECKOW Taliuie, C YHUCIOBBIMU
XapaKTEepUCTUKAMHU CTPOCHMsI aTOMOB XMMMYECKHX JIEMEHTOB (COCTaB M 3apsj sApa,
o0I1ee 4MCiIo MEKTPOHOB U PACHpPEENICHHE UX IO 3JEKTPOHHBIM CJ0sIM), OOBSCHSITDH
o0111e 3aKOHOMEPHOCTU B U3MEHEHUN CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B Ipezenax
MaJIbIX TIEPUOJIOB U TIIABHBIX MOATPYIII C YYETOM CTPOCHHS X aTOMOB;
KJaccu(puUUpoBaTh XMMHUYECKHE AJIEMEHTbI, HEOPTraHUYECKUE BEIIECTBA, XMMUYECKHE
peaknuu (IO YMCIYy M COCTaBY YYAaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapaKkTepru30BaTh (OMUCHIBATH) O0IIKE U CTIeNU(PUIECKIE XUMUYECKHE CBOWCTBA MTPOCTHIX
U CIJIOKHBIX BEILECTB, MOATBEPXKasi ONUCAHHE MPUMEPAMU MOJEKYJSPHBIX M MOHHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLIUM;

COCTaBJIATh YPaBHEHHUS JIEKTPOIMTUYECKOHN IMCCOIMAlMU KUCIIOT, LIEeJ0oYed U cojei,
NOJIHBIE M COKPAUIEHHBIC ypaBHEHHS PEAKIM MOHHOTO OOMEHa, YpaBHEHHsS pEaKIHid,
HOJTBEPXKIAIOIIMX CYILIECTBOBAHUE FEHETUUYECKOH CBA3HM MEX]y BEIIECTBAMU pa3IMYHbIX
KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUUil IMOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PEaKLnii;

IPOTHO3UPOBAaTh CBOICTBAa BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHHUS, BO3MOXXHOCTHU
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYI0 M MOJISIDHYIO MaccChl BEIECTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOTO 3JIeMEHTa 10 (popMyiie COeTUHEHHUsI, MACCOBYIO OO BEIIECTBA B
pacTBope, MPOBOAUTH PAaCUETHI IO YPAaBHEHUIO XMMUYECKOHN peakiui;

coONoaTh ~ TpaBWiIa  TOJNB30BAaHUS  XMMHYECKOH TOCYyIoi ¥ J1abOpaTOpHBIM
o0opyJOBaHMEM, a TaK)Ke IpaBHUja OOpaIleHHs C BELIECTBAMH B COOTBETCTBHU C
WHCTPYKIHUSMH TI0 BBITIOJTHEHHUIO JIAOOPATOPHBIX XUMHUYECKHX OIBITOB IO MOIYYSHHIO U
cOOMpaHUIO ra3000pa3HBIX BELIECTB (aMMHAKa U YTIIEKUCIOTO ra3a);

NPOBOJUTH PEAKIMH, TMOJATBEPIKIAIONINE Ka4eCTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM IYTEM XJIOpUI-, OpomMHI-, HOAWA-, KapOoHar-, (ocdar-,
CHIIUKAT-, CYNb(}aT-, THIPOKCUI-UOHBI, KATHOHBI AMMOHHUS ¥ NOHBI N3YUYE€HHBIX METAJLIOB,
NPUCYTCTBYIOLIME B BOJHBIX PaCTBOPAX HEOPIraHUYECKHUX BEILECTB;

NPUMEHSATh OCHOBHBIE ONEpAIlM MBICIUTEIFHONW NESITeIbHOCTH — aHAJM3 W CHHTE3,
cpaBHeHHe, 00001IeHNe, CUCTEMAaTU3aLUIO0, BBISBICHHE TPUUYUHHO-CIICACTBEHHBIX CBSI3€H
— JUISS W3YYEHHsI CBOWCTB BEIIECTB W XWMHYECKHX DPEAKIHH, €CTECTBEHHO-HAay4YHBIE
METO/1bI T03HAHUS — Ha0JI0ICHUE, U3MEPEHHE, MOJICIIMPOBAHUE, SIKCIIEPUMEHT (peabHBbIH
Y MBICIICHHBIN ).



TemaTnueckoe IIAHKPOBAHME

8 kiace
No Tema Jackl
1 [TepBoHavyanbHbIE XUMUYECKHE ITOHATHUS 20
2 [Tepuoauueckuii 3akoH u [leproauueckas cucreMa XUMUYECKUX 3JIEMEHTOB | 15
. . Menneneea. CtpoeHre aTOMOB. XUMHUYECKast CBSI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINU
3 Baxwueiinme npecTaBuTeNIn HEOPraHMYECKUX BEIECTB 33
BCETO 68
9 kJiacce
No Tema YJackl
1 BermiecTtBo 1 XuMu4ecKas peakuus 33
2 MerTtajuisl ¥ UX COSIUHEHUS 29
3 Hemerais! 1 uX coeIMHEHNS 36
4 XUMUS U OKpy’Karolas cpena 4
BCETO 102
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