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AnanTupoBaHHasi MIPOrPaMMa OCHOBHOIO 00111ero 00pa3oBaHus M0 XUMHHU. 8 — 9 Ki1acChl

[MosicHuTeIbHAS 3aIIUCKA

AnanTtupoBaHHas pabouasi IporpaMMa COCTaBlieHa B COOTBETCTBUHU ¢ TpeOoBaHUsIMU DenepalbHOTO
rocyJapCcTBEHHOTO 00pa3oBaTELHOIO CTaHJIapTa OCHOBHOI'O OOIIEro oOpa30BaHUsS BTOPOTO ITOKOJICHHS,
[TpumepHO#l mporpaMMbl OCHOBHOTO O0IIEro oOpa3oBaHMA IO XMMHUHM W aBTOpcKoil [Iporpammel kypca
xuMun i 8-9 KimaccoB o01eo0pa3oBaTeabHbIX yupexaeHui (6a3oBwiii ypoBers) O.C. ['abpuensna (2012
rona). Hacrosimias nporpamMma yduThIBaeT pekoMmeHjaauuu [IpumepHOl mnporpaMmbl 1O XUMHUHU IS
OCHOBHOM 1miKkoJibl. M pekomenaanusa nanueix bpeitkoBoitl E.B., koTopas asnserca meroguctom 'bOY JIITO
«eHnTpa crienmanpHOro oOpaszoBanus» Camapckoit oomacTy.

AnantupoBaHHas pabodas mporpamMma — 3TO pabodas mporpaMma IO TPEIMETy, B COACPKaHHUH
KOTOPO# yuTeHbl 0co0bie 00pa3oBaTesibHbIe TOTpeOHOCTH oOyuatomxcs ¢ OB3.

Jannas pabouas mporpamMma mo XuMuHM s 8-9 Kiacca, B KOTOPOW B YCIOBHUSAX HWHKITFO3HH
00yJaroTcs JETU C 3aJepKKOW MCHXUYecKoro pa3sutus, kKotopbiM [IMIIK pexomengoBana oOydeHHe 1O
aJanTUPOBAaHHOW oOpa3oBaTenbHOM mporpamme s nereid ¢ 3[IP, a Tak ke JeTH CO IIKOJbHBIMU
TPYAHOCTSIMU PA3IMYHOTO XapaKTepa, HY>KJAIOIIKUECs B CIICIIMAIIbBHOM COITPOBOXKICHUU.

AnantupoBaHHas pabodas mporpamMma o XUMHU: KOHKPETU3UPYET MosioKeHuss OyHIaMEeHTaIbHOTO
sipa CoJepPKaHUs O0yUYCHHsS] XUMUHU C YUECTOM MEKITPEAMETHBIX CBS3EH YUCOHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOT'O ITMKJIA; OMPEEIACT IMOCICI0BATCIbHOCTh M3YUYCHHS CIUHUIl COJCP)KAHHUSA OOyYeHUS XUMHUH M
(dbopmupoBaHus (pa3BUTHsA) OOIMMX YYCOHBIX M CHCHUDUYECKHX IPESAMETHBIX YMCEHHUM; JacT
OPHUEHTHPOBOYHOE PACIIPEACIICHHE y4eOHOTO BPEMEHHM I10 pasziejlaM U TeMaM Kypca B MOJAJIBHOCTH «HE
MEHEE.

ConepxaHue aganTUPOBAHHOM MPOTpaMMbl HAIPaBICHO HAa OCBOCHME 3HAHUW M Ha OBJIAJICHUE
YMEHUSIMHU Ha 0a30BOM YpOBHE, U4TO cOoOTBeTcTBYyeT OOpa3oBareinbHON mporpamme mKoybl. OHa BKIFOYACT
BCE TEMBI, IPEyCMOTPEHHBIE (eepabHBIM TOCYIapCTBEHHBIM 00pa30BaTEIIbHBIM CTAaHAAPTOM OCHOBHOTO
o01iero 06pa3oBaHus MO XUMHUH U aBTOPCKON ITpOrpaMMoii yueGHOro Kypca.

AgnantupoBaHHas Iporpamma Kypca «XUMHHW» TOCTpOEHAa HAa OCHOBE CHUPAJIBHOW MOJENH,
MpeyCMaTPUBAIOLIEH TMOCTENEHHOE pAa3BUTHE U YIyOJleHHe TEOPETHYEeCKUX NPEICTaBICHUN TpU
JIMHETHOM O3HAKOMJICHUH C SMIIUPUUYECKUM MAaTEPUATIOM

B npenmerax ecTecTBEHHO-MAaTeMaTHYECKOrO LIMKJIAa BEAYIIYI0 pOJib WIPAEeT IO03HABATENbHAs
JeSITeNIbHOCTh U COOTBETCTBYIOIINE € MO3HaBaTeNbHbIe yueOHbIE IeHCTBUSA. B CBSI3U C 3TUM OCHOBHBIMH
neJsiMu 00y4eHHsl XMMHUHU B OCHOBHOM ILIKOJIE SIBJISIFOTCS:

1) dopmupoBanue y OOyYarOMIMXCS YMEHHUS BHACTh M IOHUMaTh IIEHHOCTh OOpa3oBaHMII,
3HAYMMOCTh XHMHYECKOTO 3HAHUSA IS KaXKIOTO YelloBeKa HE3aBUCUMO OT €ro mnpodecCHOHaIbHOM
NEATETbHOCTH; YMEHHS pa3inyaTh (DAKThl M OIICHKH, CPAaBHUBATh OIICHOYHBIC BBIBOJIBI, BUJIETh MX CBS3b C
KPUTEPUSIMH OILICHOK M CBsI3b KPUTEPHUEB C OIPEACICHHOW CHCTEMOW IIEHHOCTEH, (OpMYyIMpoOBaTh M
000CHOBBIBaTh COOCTBEHHYIO MO3UITHIO;

2) bopmupoBaHue Yy 00YJArOITUXCS IIEIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUU B CO3JaHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTUHBI MHpPa; YMEHHUS OOBSICHATH OOBEKTHI M  IPOIECCHI
OKpY>Karollle JEWCTBUTEIBHOCTH — IPUPOAHOM, COLMAIBHOM, KYJIBTYPHOW, TEXHUYECKOM CpEenbl,
HCTIOJIBb3YSl ISl TOTO  XMMHUYECKUE 3HAHUS,

3) nmnpuoOpereHHe OOyYaIOMMMHCS OIMbBITA PA3HOOOPA3HOW JIEITENBHOCTH, IIO3HAHHUS |
CaMOTIO3HAHUS;, KIFOUEBBIX HABBIKOB (KIFOUYEBBIX KOMITETEHTHOCTEH), UMEIONINX YHUBEPCAIbHOE 3HAUCHHE
JUISL Pa3lIMYHBIX BHUIOB JEATEIBHOCTH: PEIICHUS MpoOJIeM, TPHHATHS pEIICHUH, IOWCKa, aHaIW3a H
00paboTKu HMH(pOpPMAIUM, KOMMYHHKATHUBHBIX HABBIKOB, HAaBBIKOB H3MEPCHHH, COTPYIHHYECTBA,
0e30macHOTo OOpaIleHus C BEIIECTBAMHU B ITOBCETHEBHOM KU3HM.

3amayamMu u3ydeHusi y4eOHOro npeaMera « XMMUsD SBISIOTCS:

yuyeOHbIe: (GOPMHPOBAHHE CHCTEMbl XMMHYECKHUX 3HAHUH KaK KOMIIOHEHTAa €CTECTBEHHOHAYYHOM
KapTUHBI MUPA;

pPa3BUBAKIIME: DPA3BUTHEC JMYHOCTH OOYYAIOIIMXCS, WX HWHTEUICKTyaJbHOE M HPaBCTBEHHOE
COBEPIIICHCTBOBaHUE, (OPMUPOBAHHUE Y HHUX TyMAaHUCTHYECKHUX OTHOIICHHUH W  SKOJOTHYECKH
1IeJIECO00PA3HOTO TTOBEJACHUS B OBITY U B TPYJOBOM JIEITEIIBHOCTH;

BOCIIMTATEbHBbIE:  (OPMHUPOBAaHWE YMEHHUH  O€30MacHOro  OOpalieHUsT C  BEIICCTBaMHU,
HCIIOJIb3YEMBIMH B IIOBCEIHEBHOM KU3HM, BHIPAOOTKA IIOHUMAaHMS OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHH
XUMUH, a TaKXKe GOPMHUPOBAHUE OTHOIICHUS K XMMHUHU KaK K BO3MOXHOM 00JIaCTH OyIyIIeH MpaKTHUEeCKOU
NEATEIbHOCTH.

A Tax ke KOpPEeKIIMOHHbIE 33/I1a4H:

COBEPIIEHCTBOBAHUE OTIEPAIINU MBIIIJICHUS;

pa3BUTHE CIOBECHO - JIOTUYECKOTO MBIILICHNUS;

pa3BuTHE 00PA3HOTO MBIILICHUS;

(opMupoBaHHUeE IIETOCTHOTO 3PUTEIHHOTO BOCTIPUSATHSI;

pa3BUTHEC I/136I/IpaTCJIBHOFO SPUTCIBHOT'O BOCIIPUATHUSA




CTHMYJISIIISI OCO3HAHUS 3BYKOBOI CTOPOHBI peuH;

pa3BHUTHE YCTONYMBOCTH BHUMAHUS;

(¢opMupoOBaHHe YMEHHS MTEPEKITIOYaTh BHUMAHNE;

COBEpPIIEHCTBOBATH YMCHHsS OIpPENEISITh PACHONIOKEHHWE W HampaBlieHWE B TPOCTPAHCTBE W Ha
nucTe Oymaru;

(opMupoBaHUe yMCHUS MIOHUMATh U 33]IaBaTh BOIPOCHI;

pa3BUBATh CIIOCOOHOCTH 0000111aTh;

00y4yeHue MOCTPOCHUIO BbICKA3bIBAHMS;

Pa3BUTHE JIOTHYECKOTO 3aIIOMUHAHUS,

(opMupoBaHUEe CIOCOOHOCTH BBIJIENATH CYIIECTBEHHBIC TPU3HAKU MTPEIMETOB U SIBIICHUN;

COBepIIEHCTBOBAHME YMCHHUsS CpPaBHHMBATh JiIBa M OoJiee NMPEIMETOB W SIBJICHUH, BBIICIATH HX
CXOJICTBA U PA3JINUHS;

(¢opMupOBaHHE CITyX0-MOTOPHON M 3pUTEILHO-MOTOPHON KOOPIUHAIINY;

COBEpIIEHCTBOBAHUE ITPOCTPAHCTBECHHOH OIEpAaIlNH;

pPa3BUTHE MEXaHUYCCKOH 3PUTEIILHON TAMSITH;

paciMpeHue OIbITa CII0BOOOpa30BaHusl.

¢opMupoBaHne (COBEPIICHCTBOBAHKME) MBICIUTEIBHBIX ONEpanuii (aHalu3, CUHTE3, CPaBHCHHE,
kiaccudukanms, 00o01eHne, abcTparupoBaHue));

(opMHpoOBaHUE YMECHHS ONIOCPEIOBAHHOTO 3aIIOMUHAHUS;

COBEpIIEHCTBOBAHME HATIISHO-00Pa3HOTO MBIIUICHUS;

YTOYHEeHHe NPECTABICHNN 00 OKPYKAIOIIEeM MUPE;

pacumpeHue CIIOBapHOTO 3aI1aca,

COBepIIEHCTBOBAHME KAaueCcTBa MepepabOTKH CEHCOPHOM HH(pOpMAIHH;

COBepIIEHCTBOBaHME YCTHOM peuu;

paclIMpeHue peueBOil IPAKTUKH;

(¢opMupOBaHNE HOPM YIIOTPEOJICHHS S3bIKA;

pa3sBHMTHe [IPOU3BOJIBLHON CIYXOBOH (3pUTEIbHON) MaMSITH;

COBEPIIEHCTBOBAHME KAUECTBA 3aIIOMUHAHUS (CKOPOCTh, TOYHOCTD, IIPOYHOCTD).

O0mas xapakTepucTuKa yueOHOro npeamera « XuMus»

B cootBerctBun ¢ ®denepanbHbIM rOCyJapCTBEHHBIM OOpa30BaTEIbHBIM CTAaHIAPTOM OCHOBHOTO
o011ero o6pa3oBaHUs ydaluecs JOKHBI OBJIAJAETh TAKMMHU IT03HABATEIbHBIMU YUEOHBIMU JEHUCTBUSIMU, KaK
yMeHue (OopMyIHpoBaTh MpOOJEMy W TUIIOTE3y, CTaBUTh LEJIM M 3aJauyM, CTPOUTH IUIAHBI JOCTHKEHUS
1ened M peleHusl MOCTABJIEHHBIX 3a/ad, MPOBOJUTH SKCIIEPUMEHT U Ha €ro OCHOBE JeNaTh BBIBOJABI U
YMO3aKJII4YEHHUs, MPEACTaBIATh UX U OTCTaMBaTh BOIO TOUKY 3peHus. Kpome storo, ydaimuecss AOIKHBI
OBIIAJIETh TPHEMaMH, CBS3aHHBIMH C OMpEICNICHHEM TIOHSATHHA: OTPaHWYMBATH WX, OIMCHIBATH,
XapaKkTepu30BaTh U cpaBHUBATh. Clel0oBaTeNbHO, IPU M3YYEHWU XMMHUU B OCHOBHOM WIKOJIE ydyalluecs
JOJDKHBI OBJIAJIETh YYEOHBIMHU JIEHCTBHUSMH, IMO3BOJSIONIMMUA MM JOCTHYB JIMYHOCTHBIX, MPEIMETHBIX H
MeETanpeIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB.

[Ipennaraemast mporpamma 1o XMMHUU PAcKpbIBAET BKIJIAJ y4eOHOIo MpeaMeTa B JOCTUKEHHE Lieel
OCHOBHOT0 00111er0 00pa30BaHUs U ONPEIeNsieT BaKHENIIINE Co/lepKaTelbHbIE JIMHUN ITPeIMeTa:

BelIeCTBO — 3HAHUS O COCTaBE W CTPOCHUM BEIUIECTB, MX BAKHEHIINX (DU3MUECKUX M XUMHUYECKHX
CBOMCTBaX, OMOJIOTMYECKOM JEHUCTBUMU;

XMMHYeCKasi peakuusi — 3HaHUA 00 YCJIOBHUSAX, B KOTOPBIX IMPOSBISIOTCS XUMHUYECKHAE CBOMCTBA
BEIIECTB, CIIOCO0aX yNpaBiIeHUs] XUMUYECKUMU MPOLIECCAMU;

NpUMeHeHHe BellecTB — 3HAHUS M OIBIT MPAKTUYECKON IESATEIBHOCTH C BEIIECTBAMH, KOTOPBIC
HauboJjee 4acTo YMOTpeOJIAIOTCS B MOBCEIHEBHOM KH3HU, IIMPOKO MCIONB3YIOTCS B MPOMBIIUIEHHOCTH,
CeJIbCKOM XO03sIIICTBe, Ha TPAHCIIOPTE;

SI3bIK XUMHMH — CHUCTEMa BOKHEHWITUX MMOHITANH XHMHUU U TEPMUHOB, B KOTOPHIX OHHU OIHCBHIBAIOTCS,
HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB, T. €. WX Ha3BaHHA (B TOM YHCIE ¥ TPUBHAIBHBIC), XUMHUYECKHE
(dbopMyIBI M YpaBHEHHUS, a TAKKe MPaBHiIa MepeBoa NH(POPMAIHH C €CTECTBEHHOTO SI3bIKA HA SI3BIK XUMHUH U
oOpaTHO.

[Ipu otOope copepxaHHsl, KOHKPETHU3UPYIOLIETO MPOTrpaMMY, YUHUTBHIBAJIOCh, YTO Mepea OOUuM
oOpa3oBaHWEeM HE CTOWT 3ajada NPO(ECCHOHATBLHON TMOJATOTOBKM OOYYaIOMUXCsA. ITO OMPENeTUIIO0
MIOCTPOCHHE Kypca Kak OOIIEeKYJIbTYPHOIO, HAllPaBJIEHHOTO, MpeXk/ae Bcero Ha (OpMUPOBAHNUE U Pa3BUTHE
MHTEpeca K H3YYCHHIO XUMHUHU. YUYTeHa OCHOBHas OCOOEHHOCTh IOAPOCTKOBOIO BO3pacTa — Hayallo
nepexo/ia oT JETCTBa K B3POCIOCTH, KOTOPBIN XapaKTEepU3yeTCsl pa3BUTUEM MTO3HABATEIBLHOU c(hephl.

Ha sTame ocHOBHOro o01iero cpeaHero o0pa3oBaHUs MPOUCXOTUT BKIIOUYEHHE OOydYarolUuXcs B
MIPOEKTHYI0 M HCCIIEI0BATENbCKYIO JIEATEIbHOCTh, OCHOBY KOTOPOIl COCTaBJSIOT TaKUE€ YHUBEpCAJbHBIE
yueOHble JIeHCTBUS, KaK YMEHHE BHUAETH MPOOJIEMbI, CTaBUTh BOIPOCHI, KIACCU(PUIMPOBATh, HAOIIOAATD,
MIPOBOJIUTH DKCIIEPHMEHT, JIeNaTh BBIBOJBI W YMO3aKIIOYEHUS, OOBSICHATH, JOKA3bIBaTh, 3alIHMIIATH CBOM



WJIeH, JaBaTh onpeneiacHuss moHATusM. Crofia k€ OTHOCSTCS TPUEMBI, CXOIHBIE C ONPEIACICHHEM TOHSTHIA:
OMHCaHUE, XapaKTePUCTHUKA, Pa3bsICHEHUE, CpaBHEHHE, pa3inueHrne. OopMUpPOBaHHE ITHX YHHUBEPCATbHBIX
y4eOHBIX EHCTBHI HAYMHACTCS eII€ B HAYAJIBHOU IIIKOJIC, a B KypCe XUMHH OCHOBHOM IITKOJIBI TIPOUCXOIUT
WX pa3BUTHE U COBEPIICHCTBOBaHHWE. B CBsI3M C 3TUM pe3epBHBIC Yachl IUIAHUPYETCS HMCIOJIb30BaTh Ha
dbopMHUpOBaHWE W Pa3BUTHE YMEHHUH IPOCKTHOM W HCCIEAOBATEIBCKON IEATEILHOCTH, YMEHHE BUJICTh
poOJIeMBbI, JIeJaTh BEIBOIBI U YMO3AKIIOUCHUS.

MecTo yueOHOro npeamMera B y4eOHOM ILJIaHe

OCc00EHHOCTBIO colcpKaHUs Kypca «XUMHS» SBISIOTCA TO, 4YTO B 0a3sMCHOM y4eOHOM
(oOpa3oBaTeIbHOM) IUIAHE 3TOT HPEAMET IOSBIISICTCS IMOCICIHUM B Py U3YUCHHUS €CTECTBEHHOHAYYHBIX
qucHMIUIMH. J[aHHAs HE0OXOIWMOCTh OCBOCHHS OOBSICHSAETCS TEM, YTO IIKOJBHUKH JOJKHBI 00JagaTh HE
TOJBKO OIPEACICHHBIM 3alacoM MpeJABapUTEIbHBIX €CTCCTBEHHOHAYYHBIX 3HAHUH, HO W JOCTAaTOYHO
XOPOIIIO Pa3BUThIM aOCTPAKTHBIM MBIIIJICHHEM. YYaIlMMUCA YK€ HAKOIUICHBI 3HAHHMS II0 CMEKHBIM
TUCHMIUIMHAM [UKJIA: Owosiorud, (QHU3MKWA, MaTreMaTukKd, reorpaduu, chOpMUPOBAINCH YMCHUS
aHAIM3UPOBATh, BECTH HAOJIIOICHHS, CPABHUBATh 00BEKTHI HAOTIOICHUSI.

B cooTBeTCTBUU C Y4eOHBIM IIJJAHOM Ha M3YYCHHE XMMHUH B 8 KJIacce OTBOAMTCS 3 Yaca B HEEINIO,
102 yaca B rom, B 9 kiacce OTBOAMTCS 2 yaca B Heneno, 68 4yacoB B roj, NMpU HOPMATHBHOU
MPOJIOJDKUTEIIBHOCTH yueOHOoro roaa 34 ydyeOHBIX Hefelnb. B COOTBETCTBHMU CO CIOKHUBIICHUCS MPAKTUKOM
OpraHu3aly OCHOBHOTO OOIIEro o0pa3oBaHUs B 0Opa30BATENIbHBIX YUPEKACHHUSIX 0OIIero oOpa3oBaHUs
peanbHasi MPOAOHKUTEIBPHOCTh Y4€OHOTO T0Jla MEHBIIIE HOPMATHBHOW W cocTaBisieT 34 ydeOHbIC HEIEIH.
Takum oOpaszoM, Bpemsi, BbIACIIIEMOE pabOYrMH y9eOHBIMHU IJIAaHAMH Ha M3y4eHHWE XUMHH B 8 Kjacce Ha
npakTuke paBHo 102 yacam, 9 kjacce Ha MpakTUKE paBHO 68 yacam.

C yu€roM HEH30EKHBIX MOTEPh Y4eOHOTO0 BpPEMEHH, BBI3BIBAEMBIX PA3TUYHBIMU OOBEKTUBHBIMU
MPUYMHAMH, a TaKKe HEOOXOJUMOCTU BBIJCICHUS JOMOJIHUTEIHHOIO BPEMEHU Ha HM3YYEHHE OTAENbHBIX
BOIIPOCOB Kypca XMMHUU IIPOrpaMMOii PeayCMOTPEH O0JIbII0i 00bEM pe3epBHOTO BPEMEHU - 6 4acoB.

Pe3ysbTaThl 0CBOCHHS Kypca XUMHH

[Ipy wu3yyeHUM XUMHHU B OCHOBHOW IIKOJE OOECIeUnBACTCS JOCTHUKEHHE JIMYHOCTHBIX,
METaIIPEeAMETHBIX M IIPSAMETHEIX PE3yJIbTaTOB.

JINYHOCTHBIE:

® B IICHHOCTHO-OPHUCHTAIMOHHOW Cdepe — YYBCTBO TOPJIOCTU 32 POCCHHUCKYH) XHUMHYECKYIO
HAayKy, TyMaHU3M, OTHOIIICHUE K TPYIY, LEICYCTPEMICHHOCTb;

e (opmupoBaHHE IIEHHOCTH 3J0pOBOr0O W 0€30MacHOro oOpa3a KHM3HHU; YCBOCHHE IPABHII
HHAUBUAYAJIBHOI'O U KOJIJICKTUBHOI'O 0e30macHoro IIOBCACHUS B tIpeSBI)I‘Iaf/'IHI)IX CUTyalusX, YIpOXaromux
KHU3HH U 3J0POBBIO JIFOJICH;

® B TPYyJIOBOH cdepe — TrOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalibHeHIIel oOpa3oBaTenbHOM
TPaeKTOpUH;
® B II03HABATENbHOM (KOTHUTUBHOW, MHTEIUIEKTyaJbHOM) cepe — yMEHHE YNpaBiiTh CBOEH

[I0O3HABATEIILHOU JEATEIbHOCTBIO.

e (opMHUpOBaHHE OCHOB 3KOJOTHYECKOW KYJIbTYpbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOTO MBIIIIEHMS], pa3BUTHE OMBITA HKOJIOTMUYECKH OPUEHTUPOBAHHOM peQIIeKCUBHO-OIIEHOYHOMN
U NIPAKTUYECKON JIEATEIIBHOCTU B )KU3HEHHBIX CUTYaLMX;

MeranpeamerHslie:

® YMEHHME CAMOCTOSITENIbHO OIPENEINATh LU CBOEro OO0y4eHUus, CTaBUTh U (HOpMyTupoBaTh AJs
ce0s HOBbIE 3a/1au B yuy€0e U M03HaBATEIbHOW JESATENIbHOCTH, Pa3BUBAaTh MOTHBBI U MHTEPECH CBOEH IO-
3HABaTEIbHOM NEATEIBHOCTH;

® yMEHHE CAMOCTOSTEIBHO IIJIAHUPOBATh ITyTH JOCTHKEHHUS LIEJIEH, B TOM YHCIIE aJIbTEPHATUBHBIE,
OCO3HaHHO BBIOMpaTh Hanbosee 3G (HEeKTUBHBIE CIOCOOBI PEIICHUS yUeOHBIX U MTO3HABATEIIbHBIX 337124,

® yMEHUE COOTHOCHUTHb CBOM ACUCTBUSA C INIAHUPYEMBIMH PE3YJbTATAMM, OCYILIECTBIIATH KOHTPOIb
CBOEH JEATENbHOCTH B IPOLIECCE JIOCTUIKEHHUS pe3yibTara, ONMpeNessiTh CHOcoObl NEHCTBHH B pamkax
MIPEIJIOKEHHBIX YCIOBUM U TpeOOBaHUMN, KOPPEKTUPOBATH CBOM JEUCTBHS B COOTBETCTBUH C U3MEHSIOLIEICS
CUTYyaLUEH;

e yMEHHE OIICHUBAaTh IPAaBUJIbHOCTH BBIIIOJIHEHUSI YUeOHOU 3a/1a4, COOCTBEHHbIE BOZMOXKHOCTH €€
penieHus;

e BJIAJICHUE OCHOBAMU CaMOKOHTPOJIA, CAMOOLEHKH, IMPUHATHS PEIICHUM U OCYLIECTBICHUS
OCO3HAHHOTO BBHIOOPA B y4eOHOM U MO3HABATEIbHOMN J1€ATEIIbHOCTH;

e YyMEHHE ONpelNeisIThb MOHSTHS, CcO3/aBaTh  O000OIIEHHs, YCTaHABIMBATh  AaHAJIOTHUH,
KJIacCU(UIUPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBAHMS M KPUTEpPUM JUIS  KJacCU(HKaAIUH,
YCTaHABIUBATh IPUYMHHO-CIEIACTBEHHBIE CBS3M, CTPOUTH JIOTMYECKOE PACCYKICHHUE, YMO3AKIHOYCHUE
(MHIYKTUBHOE, J€TyKTUBHOE U 10 aHAJIOTHH) U JeNaTh BHIBOIBL;

® YMEHHE CO3/1aBaTh, IPUMEHATh U MPEOOPA3OBBIBATH 3HAKU U CHMBOJIbI, MOJEIH U CXEMBI IS



peleHys yueOHbIX U T03HaBaTEIbHBIX 33Ja4;

® yYMEHHE OpPraHM30BBIBATh yUEOHOE COTPYAHUYECTBO U COBMECTHYIO JIESATEIBHOCTh C YUUTEIIEM U
CBEpCTHUKAaMHU; paboTaTh UHAWBUIYAILHO U B TPYIIE: HAXOJUTH 00IIee pelieHre U pa3penatb KOHPIUKTHI
Ha OCHOBE COIJIAaCOBAaHMS NO3MLMH M yuéTa MHTEpecoB; (HOPMYIMPOBATH, ApPTyMEHTHPOBATh U OTCTAaUBaTh
CBOE MHCHHUE;

e YMEHHE OCO3HAHHO MCIIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUM C 3a1a4€ii KOMMYHHUKAINH
U1l BBIPa’KE€HHsI CBOMX YYBCTB, MBICJICH U MOTPEOHOCTEN; INIAHUPOBAHUS U PETYJIALIUU CBOCH NesTEIbHOCTH;
BJIaJICHUE YCTHOM U TMCBMEHHON PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOM PEYblo;

e (opmHupoBaHHE M pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIIOJIb30BaHMs HH(POPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHIA;

e (QopMHpOBaHHWE M Pa3BUTHUE OSKOJOTUYECKOTO MBIIUICHUS, YMEHHE NPUMEHSTh €ro B
M03HABATEIBHON, KOMMYHHKAaTUBHOM, COLIMAIBHOM MPAaKTUKE U MPO(ECCHOHATBHON OpUEHTALINH.

IIpenmeTtHbIe:
1.B no3naBarenbHoM cepe:

e J1aBaTh ONPEACIICHUS W3YYCHHBIX TOHATHHA: «XUMHUYECKHH OJIEMEHT», «aTOM», «HOHY,
«MOJIEKYJIa», «IPOCThIE M CIIOXKHBIC BEIIECTBA», «BEUIECTBOY», «XUMHUYECKas (opMyIa», «OTHOCUTEIbHAs
aTOMHasi Macca», «OTHOCHUTENIbHAs MOJICKYJIIpHAs Macca», <«BAJICHTHOCTb», «CTENEHb OKHUCICHHS»,
CKPUCTAIMYECKAs PCIIETKA», «OKCHUIABDY, «KHUCIOTBI», «OCHOBAaHHS», «COJIU», «aM(pOTEPHOCTHY,
«UHIUKATOPY», «IEPUOAMYSCKUN 3aKOHY», «IEPHOAMYCCKAs TaOJHIa», «U30TOIbD), «XUMUYECKas CBS3bY,
«QIEKTPOOTPUIIATENILHOCTDY, «XUMHUECKas PEaKIus», «XUMUYECKOE YpPaBHEHHE», «T€HETUYeCKas CBS3bY,
«OKHCIICHHEY, «BOCCTAHOBIICHHUEY, «AJICKTPOIIUTHUECKAS TUCCOLIUALIUS, «CKOPOCTh XUMUYECKON PEaKIIun»;

® OIHMCaTh JEMOHCTPAIIMOHHBIE M CAMOCTOSATEIBHO MPOBEIECHHBIE XUMHUYECKUE YKCIIEPUMEHTHI;

o OIMIMCBIBATh MU PA3JIM4aTh U3YYCHHBLIC KJIACChl HCOPTaHNMYCCKUX COGI[HHCHHﬁ, IMPOCTBIC U CIIOKHBIC
BCIICCTBA, XUMHWYCCKUC PCAKLIUU;

® KIacCU(PUIUPOBATH N3yUYECHHBIE OOBEKTHI U SIBIICHUS;

e JenaTh BHIBOJBI U YMO3AKIIOUCHHS U3 HAOTIOCHHUM, N3YYEHHBIX XUMHUYECKHX 3aKOHOMEPHOCTEH,
MIPOrHO3UPOBATh CBOWCTBA HEM3YUEHHBIX BEIIECTB 10 AHAJIOTUU CO CBOMCTBAMH U3yUYCHHBIX;

® CTPYKTYpUPOBATh M3YUEHHBIH MaTepuasl M XMMHYECKYI0 HH(POPMAIUIO, TOTYYSHHYIO U3 APYTHX
HUCTOYHHUKOB,

® MOJEIHPOBATh CTPOCHHE ATOMOB AJIEMEHTOB 1-3 MeproI0B, CTPOCHUE MPOCTHIX MOJIEKYI;

2.B 11eHHOCTHO — OPHEHTAIMOHHOM cepe:

® AHAIM3HUPOBATH U OIEHMBATh TOCJIEACTBUS JUIsl OKpYyXKamlied cpenbl OBITOBOW U
MIPOU3BOJICTBEHHOM JESATEIHHOCTH YEIOBEKa, CBA3aHHOM C IepepaboTKOI BEIIECTB;

3. B TpynoBoii cepe:

® TPOBOAMTH XMMHUYECKHH HKCIIEPHUMEHT;

4. B chepe 0e30MaCHOCTH KU3HEAEATEIHLHOCTH:

e OKa3bIBaTh MEPBYIO IMOMOIIb MPH OTPaBIEHUSIX, OKOTaXx WM JPYTUX TpaBMax, CBA3AHHBIX C
BelIeCTBaMH U JaOOPaTOPHBIM 000PYIOBAHHEM.

Kputepun u HOpBI OLIEeHKH 3HAHUI 00y4YAIOIIUXCS:
1. Ouenka ycTHOro oTBeETA.
OtmeTka «5» .
OTBET MOJIHBIN U MPaBWIbHBIA HA OCHOBAHUH MU3YyUYEHHBIX TEOPUH;
MaTepua U3J0KEH B OMPEICIICHHON JIOTHYECKOM TOCIeI0BATEIbHOCTH, JTUTEPATYPHBIM SI3BIKOM;
OTBET CaMOCTOSTEIIbHBIMN.
OTtBeT «4» ;
- OTBET NOJIHBIM U IPABUJIbHBIM Ha CHOBAHUU U3YyUYEHHBIX TEOPHIi;
- Marepuai M3J0KEH B OMNPENETICHHON JIOTHYECKOW IMOCIEI0BATEIbHOCTH, MPU ITOM TOMYIIECHBI
JIBE-TPU HECYIIECTBEHHBIE OIMOKH, UCIIPABIICHHBIE TTO TPEOOBAHUIO YUUTEIIS.
Otmerka «3» .
- OTBET IOJIHBIH, HO TPU 3TOM JOMYIIEHA CYIIECTBEHHAs OINOKA UM OTBET HETOJIHBIHN, HECBS3HBIN.
OtmeTka «2» .
- TIpU OTBETE OOHAPYKEHO HEMIOHUMAaHHE YUYallMCsl OCHOBHOTO COJEpKaHUsl ydeOHOTO Marepuala
WU JIOMYIICHBI CYIIECTBEHHBIE OIMMMOKH, KOTOPBIE YyYallUWCS HE MOXKET HWCIPABUTh MPU HABOJSIINAX
BOIIPOCAX YUUTENS, OTCYTCTBUE OTBETA.
2. OneHKa IKCIepUMEHTANbHBIX YMEHHUH.



- O1eHKa CTaBUTCSI HA OCHOBaHHMM HAOJIOJCHMS 3a y4dallUMHCA M MHCbMEHHOTO OTuYeTa 3a paboTy.
OT1meTka «5»:

- paboTa BHINOJHEHA MOJTHOCTHIO U MPAaBUIILHO, C/AEJIaHbl MPABUIbHbIE HAOIIOACHUS U BBIBOIBL;

- OKCIIEPUMEHT OCYIIECTBICH MO IUIAaHY C YYeTOM TEXHHMKHU O€30MacHOCTH U TpPaBWI PabOTHI C
BelIeCTBaMH U 000PYAOBaHUEM;

- TPOSIBIICHBI OPTraHU3AIMOHHO - TPYAOBBIE YMEHUS, MOIICPKUBAIOTCSA YUCTOTA pabOyero MecTa u
MOPATIOK (Ha CTOJIE, SKOHOMHO UCIOJIB3YIOTCS PEaKTHBBI).

OTmeTka «4» .

- paboTa BBIIIOJIHEHA MPAaBUIBHO, CJeJIaHbl MMpaBUJIbHbIE HAOIIOJEHHUS U BBIBOJABI, HO MPU ITOM
AKCIIEPUMEHT TPOBEACH HE MOJHOCTHIO MJIM JOMYIICHBI HECYIIECTBEHHBIC OMIMOKHM B padOTe ¢ BEIIECTBAMU
1 000pyIOBaHUEM.

OT1meTka «3»:

- pabota BBINOJHEHA MIPABUJILHO HE MEHEE YeM HAIOJIOBUHY WUJIU JOIYIlEeHA CYIIeCTBEHHAs OIKnOKa
B XOJI¢ JKCIIEpUMEHTa B OOBSCHEHUH, B OG(OpMICHUH pPabOTHI, B COOJIIOZICHUM TPABHII TEXHUKHU
Oe30macHOCTH Ha paboTe C BEIIeCTBAMU M OOOpYIOBaHHMEM,  KOTOpas HCIPABISETCS MO TPeOOBAHUIO
YUUTEIS.

OTmeTka «2»:

- JIOmylIeHbl ABe (U OoJiee) CYIIECTBEHHbIE OIIMOKH B XOZE: JKCIEPUMEHTa, B OOBSICHEHUU, B
opopmiieHnn pabOThI, B COOJIOJCHHWM TPABWJI TEXHUKH OE30MAaCHOCTH MpU paboTe C BEIIeCTBAMU H
0o0opynoBaHUEM, KOTOPBIE YUAILTUICS HE MOKET UCIIPABUTH JIaXe 10 TPEOOBAHUIO YUUTEJIS;

- paboTa He BBIMOIHECHA, Y YYaIIerocsl OTCYTCTBYET SKCIIEPUMEHTALHBIC YMCHHUS.

3. OuneHka yMeHHil peliaTh pacyeTHbIe 3a/a4H.

OTmerka «S5»:
- B JIOTMYECKOM PACCY>KJICHHH U PEIICHUU HET OIMOOK, 3a/laya pelleHa palluOHAIBHBIM CIIOCOO0M;
OT1meTKa «4»:

- B JIOTMYECKOM pAacCYXICHHWU U PEIICHUs HET CYIIECTBEHHBIX OIIMOOK, HO 3aJaya pelleHa

HEpAIMOHAIBHBIM CIIOCOO0M, WIIH JIOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMNOOK.
O1meTka «3»:

- B JIOTHYECKOM PACCYKJCHUU HET CYIIECTBEHHBIX OMIMOOK, HO JOIMYIIEHA CYIISCTBEHHAs OMNOKa B

MaTEeMaTHYECKUX pacyeTax.
OT1meTKa «2»:
- IMEETCS CYIIECTBEHHbBIE OLTUOKHU B JIOTHYECKOM PACCYKACHHUH U B PEIICHUU.
- OTCYTCTBHE OTBETA Ha 3aJlaHUE.
4. OneHkKa NMMCbMEHHBIX KOHTPOJBHBIX PadoT.
OTmerka «5»:

- OTBET IOJIHBII U MPaBUIIbHBIN, BO3MOXKHA HECYIIECTBEHHAs OIIHOKA.
OT1meTKka «4»:

- OTBET HETIOJIHBIN WK JOMYIIEHO He O0siee IBYX HECYHIECTBEHHBIX OITHOOK.
OT1meTka «3»:

- paboTa BBHIMOJHEHA HE MEHEe YeM HAroJOBHHY, JOIMYIIEeHA OJHA CYIIECTBEHHAas OMIMOKa U TMpH
9TOM JIBE-TPH HECYIIIECTBEHHBIE.

OTmeTKa «2»:

- paboTa BHITIOJIHEHA MEHBIIIE YEM HAIOJIOBUHY WJIM COJEPKUT HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.

- paboTa He BBIMOIHEHA.

[Ipu oreHKe BHITIOJHEHHSI MUCHbMEHHON KOHTPOJIBHOW pabOThl HEOOXOIUMO YUUTHIBATH TPEOOBAHUS
eAnHOTO ophorpaduIecKoro pexxuma.

5. OueHka TecTOBbIX padoT.

TecThl, cocrosiiiue M3 MATH BOMPOCOB MOXHO HCIIOIB30BATH MOCIE H3YYEHHUS KaxIoro
Marepuana (ypoka). Tect u3 10—15 BompocoB ucmonab3yeTcs I epruoandeckoro KoHTposs. Tect u3 20—
30 BompocoB HEOOXOIMMO HUCIIOJIB30BATh SISl UTOTOBOTO KOHTPOJIS.

[Ipu orleHMBaHWY UCTIOIB3YETCS CIIECAYIONIAs IIKaja: IS TECTa U3 MATH BOIPOCOB

* HET OMIMOOK — OIEHKA «5»;

* 0J1Ha OIMMOKa - OI[EHKA «4»;

* JIBE OIIMOKN — OLIEHKA «3»;

* TPU OLIMOKH — OLIEHKA «2.

s Tecra u3 30 BOmpocoB:

* 25—30 npaBWIBHBIX OTBETOB — OLIEHKA «5;



* 19—24 npaBuIbHBIX OTBETOB — OLIEHKA «4;

* 13—18 npaBUIBHBIX OTBETOB — OLIEHKA «3»;

* MEHbIIIE€ 12 TpaBUWIBHBIX OTBETOB — OIIEHKA «2».

6. Ouenka pedepara.

Pedepar ornienuBaeTcs 1o cienyrommuM KpUTSPUSIM:

* cobOmoIeHue TpeOOBaHUN K €ro 0(OPMIICHHUIO;

* HEOOXOIUMOCTh W JIOCTATOYHOCTh JJIi PACKpPBITHUS TEMbl NPUBEACHHOW B TEKCTe pedepaTa
uH(pOpMaINH;

* YMEHHE 00y4aromerocsi CB000IHO U3j1araTb OCHOBHBIC HJICH, OTPaKEHHEIE B pedepare;

* CIIOCOOHOCTH OOYYaromierocsl MOHSTh CYTh 3a/laBa€MbIX YJICHAMH ATTECTAIIMOHHOW KOMHCCHH
BOITPOCOB U C(hOPMYJIUPOBATH TOYHBIC OTBETHI HA HUX.

Hcrounuku uadopmanum u cpeacrsa o0ydeHus

1. I'a6puensu O. C., Bockoboitaukosa H. I1., fmykosa A. B. HacTonbnas kaura yuutens. Xumus. 8
KII.: Metoaudeckoe mocobwue. - M.: Ipoda, 2007.

2. T'abpuensu O. C., OctpoymoB U. I'. HacronpHas kaura yaurens. Xumus. 9 ki1.: MeTonuueckoe
nocobue. - M.: [Ipoda, 2007.

3. Xumus. 8 ki1.: KoutponbsHbie U ipoBepouHbie paboThl K yuebnuky O. C. 'abpuensHa «Xumus. 8»
/ O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2007.

4. Xumus. 9 xi1.: KonTposbHblie 1 ipoBepounbie paboTsl kK yueoHuky O. C. ['abpuensina «Xumus. 9»
/ O. C. T'abpuensm, I1. H. Bepeskun, A. A. Yuiakosa u jap. - M.: IIpoda, 2007.

5. I'abpuensn O. C., Cmupuosa T. B. M3yuyaem xumuto B 8 ki1.: Jluaktuyeckue Marepuaisl. - M.:
Bnuk mmroc, 2004,

6. 'a6puensu O. C., Octpoymos U. I'. M3yuaem xumurio B 9 ki1.: J{unaktuueckue Marepuaisl. M.:
bauxk mmroc, 2004.

7. T'abpuensn O. C., SAmykoBa A. B. Pabouas terpanp. 8 ki1. K yuebnuky O. C. I'abpuensna
«Xumus. 8.» - M.: [Ipoda, 2005-2008.

8. I'abpuensn O. C., Amykosa A. B. Pabouas terpanp. 9 k. K yuebnuky O. C. ['abpuensina
«Xumus. 9. — M.: JIpoda, 2005-2008.

9. I'abpuensu O. C., Pynos H. H., TonkynoB B. Y. Xumuueckuii 3kcriepuMeHT B LIKoJIE. 8 KII. - M.:
Hpoda, 2006.

10. I'a6puenmu O. C., AmykoBa A. B. Terpaas ass 1a00paTOPHBIX OMBITOB U MPAKTHUECKUX PadoT.
8 k1. K yueOnuky O. C. I'aOpuensna «Xumus. 8 kiace». M.: [Ipoda, 2006-2008.

11. I'abpuensn O. C.. SmykoBa A. B. Tetpaap ais 1a60paTOpHBIX ONBITOB U MPAaKTHYECKUX padoT. 9
k1. K yuebnuky O. C. I'abpuensna «Xumus. 9 xnace». M.: [lpoda, 2006-2008.

12. T'abpuensn O. C., Bocko6oitnukosa H. I1. Xumus B Tecrtax, 3a1a4ax, ynpaxHeHusx. 8-9 ki. - M.:
Hpoda, 2007.

13. Yuebnuk; «Xumus» 8 knacc. O.C. I'abpuensn; M.: «/Ipoda». 2005-2008

14. «Xumus. [Moypounsie riansl o yueouuky O.C. ['abpuensna» 9 kiacc.

15. Tabpuensa O.C. Metoauueckoe nocodue s yuurtens. — M.: Jlpoda, 1998r..

16. T'abpuensu O. C., Pynos H. H., Tonakynos B. N. Xumuueckuii skcriepuMeHT B OCHOBHOMH ILIKOJIE.
8 k1. — M.: Ipoda (Beritzer B 2005 r.).

HNHuTepHeT-pecypcenl:

1. http://www.xumuk.ru/ - Xumudaeckas SHIIUKIONEIUS

2. http://chemistry.narod.ru/ - Onucanus XMAMUYECKUX BEIIECTB U OTpaciell HaAyKH

3. http://www.alhimikov.net/ - Anroputmsl pemenus 3aaq

4. http://schoolchemistry.by.ru/ - Tectsl o xumun

5. http://chemistry-chemists.com/ - Bueo-omnbIThI 10 XUMHH

6. http://www.chem.msu.su/rus/elibrary/ - DnextponHas 6ubIHOTEKA

7. http://www.it-n.ru/communities.aspx?cat_no=4605&tmpl=com - CeTteBoe OOBCIUHCHUE
Xumo3sa

Texnuueckue cpeacrsa odyuenusi (cpeacrsa UKT)

1. MynbTUMEIUIHBI KOMIIBIOTEP OCHOBHBIE TEXHUYECKHE TpeOOBaHMSA: rpadudecKas
OlNEpaIlMOHHAs ~ CHCTeMa, MPHUBOJ JJIS YTCHHUSA-3AMKUCH KOMIIAKT JHUCKOB, ayJHO-BUICO BXOIbI/BBIXO/IBI,

BO3MOXXHOCTh BBIXOJ]a B IHTepHET; OCHaIlleH aKyCTUYECKUMHU KOJIOHKAMHU, MUKPO(OHOM U HAYIIHHKAMH; B
KOMIUIEKT BXOAMT TAaKeT TNPUKIAAHBIX TMporpaMM  (TEKCTOBBIX, TaONWYHBIX, TIpaduueckux u
MPE3EHTALMOHHBIX).

2. CkaHep ¢ IpUCTaBKOMU JIsl CKAHUPOBAHUS CIIAI0B


http://www.it-n.ru/communities.aspx?cat_no=4605&tmpl=com

3. TlpunTep na3zepHbIit
4. MynpTUMEIUA TPOCKTOP
5. Dkpan (Ha mMTaTUBE WK HABECHOW) MwuHUMAaIbHBIC pa3Mepsl 1,5 x 1,5 m

CoaepsxkaHue nmporpaMmbl

Xumusn 8 kaacce (102 yaca, 3 yaca B HelleJI10).

Beenenue (6 1)

XUMUs — HayKa O BEIIECTBAX, UX CBOMCTBAX U NPEBPALICHUSIX.

[ToHsATHE O XUMHYECKOM 3JIEMEHTE U (POpPMax €ro CyIIeCTBOBAHUSA: CBOOOIHBIX aTOMAaX, MPOCTHIX U
CJIOKHBIX BEILIECTBAX.

[TpeBpamenus BeniectB. OTIMUNE XUMHUUECKUX PEAKIUN OT PU3NUECKUX sBJICHUN. Poib xumuu B
KU3HH YelloBeka. XeMopmius U xemohoOousl.

Kpartkue cBefeHus U3 HCTOPUY BOZHUKHOBEHUS U pa3BUTHs XuMuH. [lepuon anxumuu. Ilonsartue o
¢umnocopckom kamue. Xumus B XVI B. Pazsutue xumun Ha Pycu. Posib oTeuecTBEHHBIX yUEHBIX B
CTaHOBJICHUH XMMHUYECKOH HayKu - pabotel M. B. JlomonocoBa, A. M. bytneposa, JI. 1. Menneneesa.

XUMHY€ECKasi CUMBOJIMKA. 3HAKM XMMUYECKHUX JIEMEHTOB U IIPOUCXOXKIACHUE UX HAa3BaHUI.
Xumnuaeckue Gopmyibl. Uaaekcsl u kodguuneHTs. OTHOCUTENbHBIC aTOMHASL U MOJICKYJISIPHAst MACCHI.
PacueTr MaccoBoOii 1011 XUMHUECKOTO AJIeMEHTa 10 (hopMyJie BEIIECTBA.

Ilepnonnueckas cucrtema xummdeckux 31neMeHToB [1. 1. Menneneesa, ee CTpykTypa: Majble U
OoJbIIME TIEPUO/IBI, TPYIIIBI ¥ MIOATPYIIEI (TTaBHast U mobo4Has). [lepuoanyeckas cucteMa Kak ClipaBOYHOE
nocoOue ISt MOJTy4YeHHsI CBEACHUH O XUMUYECKUX HJIEMEHTAX.

Jemouncrpanuu. 1. Mozaenu (mapoctepaxHeBslie u CTroapTa - bpurneda) pa3nuyHbIX NpOCTHIX U
CJIOKHBIX BelecTB. 2. Koyekuus CTEeKISIHHON XuMudecko mocyasl. 3. Komnekuus MaTepruaaoB U U3EUs
13 HUX HAa OCHOBE antoMuHUs. 4. B3auMonelicTBre MpaMopa ¢ KUCOTOM M IIOMYTHEHUE U3BECTKOBOM BOJIBI.

JlabopaTopHbie onbIThI. 1. CpaBHEHNE CBOICTB TBEPABIX KPUCTAJUINYECKUX BELIECTB U PACTBOPOB.
2. CpaBHEHHE CKOPOCTH UCIIAPEHMsI BOJIbI, OJIEKOJIOHA U 3TUJIOBOT'O CIIMPTA C (PUIBTPOBAIBLHONU OyMaru.

Tema 1. AToMBI XUMHYECKHX 3JIeMeHTOB (14 4)

ATOMBI KaK (popMa CyIIECTBOBaHUS XUMHUYECKUX 3J1€MEHTOB. OCHOBHbIE CBEICHUS O CTPOCHUHU
aToMoOB. [lokazaTenbcTBa ClIOKHOCTH cTpoeHust aToMoB. OnbITel Pezepdopaa. [nanerapuas moenn
CTPOEHHS aToMa.

CocTaB aTOMHBIX Si7iep: IPOTOHBI U HEUTPOHBI. OTHOCHUTENbHAS aTOMHAas Macca. BzauMmocBa3b
MOHITUH «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHASL AaTOMHAsl Macca.

M3MeHeHune yncia NpOTOHOB B si/Ipe aTroMa - 00pa30BaHUE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.

W3meHeHune yncia HEUTPOHOB B siApe aToMa - 00pa3oBaHue n30TonoB. COBpeMEHHOE ONpeelIeHNE
MOHATHS «XUMUYECKUH 351eMeHT». M30Tombl Kak pa3HOBUIHOCTH aTOMOB OJIHOI'O XMMHYECKOIO AJIEMEHTA.

OnexTponbl. CTpOeHHE AIIEKTPOHHBIX 000JI0UEK aTOMOB XMMUYECKHX 371eMeHTOB Nel-20
nepuoanyeckoit cucremsl [. 1. MenneneeBa. [loHsATHE O 3aBEpIIEHHOM M HE3ABEPIIEHHOM 3JIEKTPOHHOM
cioe (PHEPreTUYECKOM YPOBHE).

ITepuoanueckas cucrema XxuMHueckux sneMeHToB J[. 1. MenzaeneeBa u CTpo€HHE aTOMOB:
(bu3nyecKuii CMBICI MOPSIIKOBOIO HOMEpaA 3JIEMEHTa, HOMepa IPYIIIbl, HOMEpa NepUoAa.

W3MeHeHune yncia 3JeKTPOHOB Ha BHEILIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOIO JIEMEHTA -
o0Opa3oBaHMe MMOJOKHUTEIbHBIX U OTPULIATEIbHBIX HOHOB. MIOHBI, 00pa30BaHHbIE aTOMaMH METAJJIOB U
HeMmeTaJIoB. [IpHunHbI U3MEHEHHS] METANIMYECKUX U HEMETAJUTMUECKHUX CBOWCTB B EPHOAX U IpyIIax.

O6pa3oBanue OuHapHbIX coenuHennit. [lousaTre 06 noHHOM CBs3U. CXxemMbl 00pa30BaHUsI HOHHOM
CBSI3HU.

B3aumoseiicTBue aToMOB XMMHUYECKUX JIEMEHTOB-HEMETAJUIOB MEX 1y cO00ii - 0Opa3oBaHue
JIByXaTOMHBIX MOJIEKYJ NMPOCThIX BelecTB. KoBaneHTHast HEMOIsIpHash XUMUYECKas CBS3b.

DJNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBIL.

B3aumopeiicTBie aTOMOB XUMHUYECKHX AJIEMEHTOB-HEMETANIOB MEX]ly cOO0M - 0Opa3oBaHue
OMHAPHBIX COCIMHEHUIM HEMETAIIJIOB. DJIEKTPOOTPULIATENbHOCTh. [IOHATHE O KOBAJIEHTHOM MOJISPHOI CBSI3M.

B3aumopeiicTBie aTOMOB XUMHUYECKHUX JIEMEHTOB-METAJUIOB MEX 1Y cO00M - 0Opa3oBaHue
METAITNYECKUX KpUCTAILIOB. [IoHATHE O MEeTaUIMYECKOl CBSI3H.

JemoncTpanuu. Mojen aToMOB XUMUYECKHX 2y1eMeHTOoB. [leproauyeckas cucreMa XUMHUYECKUX
anemenToB /1. 1. Menpaeneera.

JlaboparopHsblie onbIThl. 3. MonenupoBaHue NpUHIMIA IEUCTBUS CKAHUPYIOIIETO MUKPOCKOIA. 4.
N3roroBnenue moeneit MoJieKysl OMHAPHBIX COCTMHEHUM. 5. VI3roToBIeHNE MOCIH, UILTFOCTPUPYIOIIEH
CBOMCTBA METAJUIMYECKON CBSI3H.

Tema 2. IIpoctbie BemecTBa (9 1)

[TonoxxeHne METAJIIOB U HEMETAJIOB B MIEPUOJUYECKON CUCTEME XUMUYECKHX deMeHToB /I, 1.
MenneneeBa. BaxxHelme npocTeie BEIIECTBA - METAIUIBI: JKEJI€30, ATFOMUHUN, KalblMA, MATHUI, HATPUH,
kanuit. OOure Gpusndeckre CBONCTBA METAJUIOB.

Baxneiimme mpocTeie BEMecTBa - HEMETaIbI, 00pa30BaHHbBIE aTOMAaMH KHCJIOPO/1a, BOJOPOa,
azoTa, cepsl, pocdopa, yraepoaa. CriocoOHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB K 00Pa30BaHUIO



HECKOJIbKUX MPOCTHIX BEIIECTB - aJUIOTPOIHUA. AJIOTPONHbIE MOAUUKALUU KUciaopoaa, pochopa u onosa.
Mertannnueckue 1 HeMEeTaJUTMUECKHUe CBOICTBA MPOCTHIX BelecTB. OTHOCUTENBHOCTD JEIEHUS MTPOCTHIX
BELIECTB Ha METAJIbl U HEMETAJLJIbI.

[TocTostnaas ABoraapo. KommuectBo BemectBa. Mok, MossipHas macca. MoJsipHBIi 00beM
ra3zoo0pa3HbIX BemlecTB. KpaTHble eTMHUIBI KOJIMUYECTBA BEIIECTBA — MUJUIUMOJb U KUJIOMOJb,
MUJUIUMOJIIPHAsS ¥ KWJIOMOJISIPHAsI MAacChl BEILIECTBA, MIJUTUMOJISIPHBIN U KHJIOMOJISIPHBINA 00bEMBbI
ra3o00pa3HbIX BEIECTB.

Pacuyets! ¢ ncronp30BaHUEM MOHITHI «KOJMYECTBO BEIIECTBAY, «MOJIIPHAS Maccay, «MOJISIPHBIHA
00BEM ra3oBy», «IIOCTOSTHHAS ABOTaapoy.

HMemonctpanun. [Tonydaenne o3ona. O6pasiibl 6€70T0 U Ceporo 0JIoBa, 6eoro u kpacHoro gocedopa.
HekoTopsie MeTaiibl 1 HEMETaJUIbl KOJIMYECTBOM BelecTBa 1 Moiib. Mozenb MosispHOro 00beMa
ra3o00pa3HbIX BEIIECTB.

JlaGopaTtopHbie onbIThI. 6. O3HAKOMJICHHUE C KOJUIEKIIUEW MeTauioB. 7. O3HaKOMJIEHHUE C
KOJUIEKIIMEH HEeMETaIlJIOB.

Tema 3. CoequHeHHs] XHMHYECKHX 3J1eMeHTOB (16 u)

Crenenb okucienus. OnpezeneHue CTereHn OKUCIEHUS JIEMEHTOB 110 XUMUYECKOH (popmyrie
coequHenus. CocrapieHue Gopmyn OMHAPHBIX COEAUHEHUH, 00IIMii criocod ux Ha3piBaHus. buHapHbie
COEIMHEHUS: OKCHIBI, XJIOpUIbL, cyiabhuasl u ap. CocraBienue ux ¢popmyi. IlpencraBurenu okcumoB: Boja,
YIJIEKUCIBIN Ta3 U HeralleHast u3BecTh. [IpencTaBuTenu eTydux BOJOPOIHBIX COETMHEHUI: XJIOPOBOAOPOT
U aMMHaK.

OcHoBaHus1, UX COCTaB M Ha3BaHUs. PacTBopuMOCTh OCHOBaHMI! B Bojie. Tabiuiia pacTBOPUMOCTH
THIPOKCHUIOB U coJjieil B Boje. [IpencraBurent menoveii: THAPOKCUABI HATPUs, Kanus U Kanbpius. [lonstue o
KaueCTBEHHBIX peakuusx. MHaukatopsl. I3MeHeHne OKpacku HHIMKATOPOB B IIETOYHOM cpejie.

Kucnotsl, ux coctaB u Ha3Banus. Knaccuduxanus kucnot. [IpeacraBurenu KUCIOT: cepHas, COJIHAS
1 a30THas. I3MeHeHrne oKpacky MHIUKATOPOB B KUCIOTHOM cperie.

Conu kak mpou3BOAHbBIC KUCIOT U OCHOBaHMiA. X cocTaB 1 Ha3BaHus. PacTBOpUMOCTH cosieii B BOJE.
[IpencraBuTenu conei: XIopua HaTpUs, kKapOoHaT U docdar KanbIusl.

AMop(dHBIE U KpUCTANINYECKUE BEIIECTBA.

MexxMoneKkyasipHble B3auMOACHCTBUS. TUIIBI KPUCTAJUTMUECKUX PELIETOK: HOHHAs!, aTOMHas,
MOJIEKYJISIpHAsl U MEeTaJUTHYecKas. 3aBUCUMOCTh CBOMCTB BELIECTB OT THIOB KPUCTAILTUYECKUX PEIICTOK.

BemecTBa MOEKyISPHOTO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH MOCTOSTHCTBA COCTaBa JJIs BEIIECTB
MOJIEKYJISIPHOTO CTPOCHHSI.

Yuctele BemecTBa u cMecu. [IpumMeps! KUAKNX, TBEPABIX U ra3000pa3Hbix cMeceil. CBolicTBa
YHICTHIX BEIIECTB U cMecel. X coctaB. MaccoBas 1 06beMHast 1011 KOMIIOHEHTa cMecH. PacueTsl,
CBSA3aHHBIE C UCIIOJIb30BAHUEM MOHSITHS 0.

JemouncTpanuu. OGpasiipl OKCHA0B, KUCIOT, OCHOBaHHM U coneil. Moenu KpUCTaluIMuecKuX
pEIlIeTOK XJIOpUIa HaTpHsl, aamasa, okcuaa yriueposa (IV). KucnotHo-1enodnsie HHAUKATOPhI, U3MEHEHUE
MX OKPACKH B Pa3IUYHBIX Cpe/ax. Y HUBEPCAIbHBIA NHIMKATOP U U3MEHEHHUE €r0 OKPACKHU B PA3JIMUHBIX
cpenax. [Ikama pH.

JlabopaTopHbie onbIThI. 8. O3HAaKOMIIEHHE C KOJUIEKIIMEW OKCUIOB. 9. O3HaKOMIIEHHE CO
cBoiictBamMu ammuaka. 10. KauectBeHHast peakius Ha yriekucislid ras. 11. Onpenenenue pH pactBopos
KHCJIOTHI, 1es1oun ¥ BoAbl. 12. Onpenenenue pH mTuMOHHOTO U sI0JI04YHOTO COKOB Ha cpese Mmioa0B. 13.
O3zHakoMIyIeHME ¢ KoJuiekuuen coneil. 14. O3HakoMIIEHHE ¢ KOJIJIEKLIUEHN BEIIECTB C Pa3HbIM THUIIOM
KPUCTAJNIMYECKON peleTKU. M3roroBnenne Moienei KpucTalsInyecKux pemeTok. 15. O3HakoMieHue ¢
00pa3IoM ropHOM MOPOHI.

Tema 4. U3meHenus, npoucxoasimue ¢ emecrsamu (15 )

[loHsiTHE IBIIEHUI KaK U3MEHEHUH, IPOUCXOIAIINX C BEIIECTBAMU. SIBIICHHUS], CBSI3aHHbBIE C
M3MEHEHHUEM KPUCTAJUTMYECKOTO CTPOCHHUSI BEIIECTBA MPU MOCTOSHHOM €r0 COCTaBe, (PU3NYECKHE SIBIICHUS.
duznuecKkue sIBJICHUS B XUMUU: TUCTUIUIALINS, KPUCTAJIM3A1IMS, BBIITAPMBAHUE U BO3TOHKA BEIIECTB,
1eHTpudyrupoBaHue.

SIBnenus, cBsI3aHHbBIE C U3MEHEHHUEM COCTaBa BEILIECTBA, - XUMUUeckue peakuuu. [Ipuznaku u
yCIOBUS MPOTEKAHUSI XUMUYECKUX peakiuid. [loHaTre 00 3K30- U SHAOTEPMHUUYECKUX peaklusix. Peakiumn
TOpEHUs KakK YaCTHBIM clTyyail SK30TEPMHUUECKUX PEAKIIMM, MPOTEKAIOIINUX C BbIIEIEHUEM CBETA.

3aKOH COXpaHEHUs1 MacChl BEIIECTB. XUMUUYECKUE YpaBHEHHUS. 3HAUCHUE UHIEKCOB U
kod¢durmenToB. CocTaBieHHE ypaBHEHUN XUMUUECKUX PEaKIIUM.

Pacuetsl no xuMuueckuM ypaBHeHUsM. Pellienne 3a1a4 Ha HaX0K/IEHUE KOJMYECTBA BEIIECTBA,
MacChl WM 00beMa MPOAYKTA PEaKIIUH M0 KOJTMYECTBY BEIIECTBA, MacCe WM 00bEMY HCXOTHOTO BEIIECTRA.
PacueTsl ¢ uCTIOAB30BaAHNEM MOHSITHS «I0JIs1», KOT/1a HUCXOJAHOE BEIIECTBO JAHO B BUJE PAcTBOpA C 3aJJaHHOMN
MacCOBOM J0JIel paCTBOPEHHOIO BEILIECTBA U COACPKUT OMPEEICHHYIO JOJI0 MPUMECEH.

Peakuuu paznoxenus. [lonarue o ckopoctu xumudeckux peakuuid. Karanuzaropsl. @epMeHTHI.

Peaknuu coenunenus. Katanutuyeckue u HekataauTHueckue peakiimu. OOpaTuMele 1 HeOOpaTUMbIe
peaKkiuu.



Peakuuu 3amenieHus. DNEKTPOXUMUYECKUIN Pl HAIPSIKEHUH METAIIIIOB, €r0 UCIOJIb30BAHUE TSI
MIPOTrHO3UPOBAHUS BO3MOXKHOCTH MTPOTEKAHUS PEAKINI MEeX Ay METaJllIaMH U pacTBOpaMH KUCIIOT. Peakuyu
BBITECHEHHUS OJIHUX METAJUIOB U3 PACTBOPOB UX COJIEH IPYrUMH METalllaMu.

Peakiiun oOmena. Peakiiuu HelTpanu3anuu. Y CIOBHS MPOTEKaHKS peakiuii o0OMEeHa B pacTBOpax 10
KOHIIA.

Tunbl XUMHUYECKUX peakluui (10 IPU3HAKY «UHCIIO U COCTAaB UCXOHBIX BEIIECTB U MPOJAYKTOB
peaxkium») Ha MpuMepe CBOMCTB BOJIbl. Peakiiust pa3inoxkeHus - 3JeKTpoiau3 Boibl. Peakunu coennueHus -
B3aMMO/ICIICTBIE BOJIbI C OKCHIaMU METAJIJIOB U HeMeTallIoB. [loHsTrHe «ruapokcunsly. Peakiuu
3aMelIeHUS - B3aUMOJICHCTBIE BOJIBI C IIETIOYHBIMU U IIETIOYHO3EMENIbHBIMU MeTa/u1aMu. Peakuinu oOMeHa
(Ha mpuMepe TUApoNH3a Cyab(uIa aTIOMUHNS U KapOuaa KaubIlus).

JMemoncTpamuu. [Tpumeps! Gpu3nvecKux sSBICHUN; a) M1aBjieHue napaduHa; 0) BO3roHKa M0/1a UITH
OEH30MHOI KUCIIOTHI; B) paCTBOPEHUE OKpPAILICHHBIX coeii; I') uddy3us yIIUCTHIX BEIIECTB C ropsIIei
JIAMITOYKH HakaJMBaHUs. [I[puMepbl XUMUYECKUX SIBJICHHUI: a) ropeHue Maraus, ¢pocdopa; 0)
B3aMMO/ICIICTBUE COJISTHON KHUCIOTHI C MPaMOPOM WJIM MeJIOM; B) oiryueHue ruapokcuaa meau (11); r)
pacTBOpEHHE MOIYYEHHOTO THIPOKCHIA B KUCIOTaX; 1) B3aumoeiictaue okcuaa menu (1) ¢ cepuoit
KHUCIIOTOM MPU HarpeBaHUM; €) pa3ioKeHHe IepMaHraHaTa Kajus; ) B3auMoJIeiicTBUE pa30aBICHHBIX
KHCIIOT C METAJUIAMHU; 3) pa3jioKeHHe MEePOKCHIa BOJAOPOA.

JlaGoparopHble onbIThl. 16. [IpokaniBanre Meau B IJIaMEHU CIIUPTOBKU. 17. 3aMellieHre Meau B
pactBope xiopuaa meau (II) xenezom.

Tema 5. Ilpaktuxym Ne 1. Ilpocreiimme onepamnuu ¢ Bemecrsamu (5 1)

1. [TpaBuiia TeXHUKH 0€30MACHOCTH MpHU paboTe B XUMHUECKOM KabuHete. [IpuemMbl oOpartenus ¢
n1abopaTopHBIM 000pYyI0BAaHUEM U HarpeBaTelbHbIMU pubopamu. 2. HabmroaeHus 3a USMEHEHHUSIMH,
MIPOUCXOSIIMMH C TOPSILEH CBEUOH, U UX OMHCAHUE.

3. Ananu3 nouBsl ¥ Boabl. 4. [Ipu3Haku xumudeckux peakiuii. 5. [Ipurotronenue pactopa caxapa u
OTpe/ieNIeHUE MacCOBOIl JI0JIU €ro B pacTBOPE.

Tema 6. PacrBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB (26 1)

PactBopenue kak ¢pu3mKo-XxuMu4eckui mpouecc. [ToHsTHEe 0 ruapaTax U KpUCTAUIOTHApaTaXx.
PactBopuMocTb. KpuBble pacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPBIX BEILIECTB OT
TeMrepatypbl. HacelllieHHbIE, HEHACBIILIEHHBIE U MIEPECHIIIEHHBIE PACTBOPHI. 3HAUEHHUE PACTBOPOB IS
MPUPOBI U CEJILCKOTO XO35MCTBA.

[TonsiTHE 00 AIEKTPOIUTUYECKON JUCCOMMAIIMH. DICKTPOIUTHI U HEIJIEKTPOJIUTHI. MeXaHu3M
JMCCOLMAIIMHN 3JIEKTPOJIUTOB C PA3IMUHBIM TUIIOM XUMUYECKOUN CBA3U. CTENEHb 3JIEKTPOJIUTHUECKON
nuccoranuu. CUIIbHBIC B CITa0bIe SJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU ANEKTPOJIUTUYECKON Auccourai. MIoHHbIe ypaBHEHHS peaKkuil.
YcnoBus MpoTeKaHus peakiiui 0OMeHa MeX/1y dJIEKTPOIUTAMH JI0 KOHIIA B CBETE MOHHBIX MPECTaBICHUH.

Knaccudukaiys noHOB U X CBOICTBA.

Kucnotsl, ux xnaccuduxanus. Jucconumanus KUCIOT U UX CBOMCTBA B CBETE TEOPUH
AJIEKTPOIUTAYECKON AUCCOMali. MOJIEKYJISIpHBIE U MOHHBIE YPABHEHHUSI PEAKLIUI KUCIIOT.
B3auMopeiicTBre KUCIIOT C MeTaJlJIaMU. DIEKTPOXUMUYECKUI Psijl HANPSHKEHUM MeTallioB. B3anmopelictere
KHUCJIOT C OKCHUJIaMH METAJUIOB. B3auMoaencTBue KUCIOT C OCHOBAaHUSAMM - PEAKLIUS HEUTPAIU3ALUH.
BiaumopeiictBue Kucinot ¢ consmu. Mcnonb3oBanue TabauIbl PACTBOPUMOCTH JIJISI XapaKTEPUCTUKH
XUMHUYECKUX CBOMCTB KHMCIIOT.

OcHoBanusl, ux knaccudukanus. [{ucconuanus OCHOBaHUI U X CBOWCTBA B CBETE TEOPUU
AJIEKTPOJIUTUYECKON AUCCOMALMU. B3auMoaelicTBUEe OCHOBAHUI C KUCIOTaMU, KUCJIOTHBIMU OKCHJIAMHU U
consimu. Vcrionb3oBaHue TaOIUIIBI PACTBOPUMOCTH IS XapaKTEPUCTHKU XUMUYECKUX CBOMCTB OCHOBaHHIA.
Paznoxxenue HepacTBOPUMBIX OCHOBAHUM ITPU HarpEBAHUMU.

Conu, ux kinaccuukamms U AUCCOIUAINS Pa3TUYHBIX TUTIOB coseil. CBOWCTBa comieil B cBETe
TEOPHUH DIIEKTPOJIUTUUECKON AUCCcOUMali. B3auMoaencTBue coei ¢ MeTajljlaMy, YCI0BUS IIPOTEKAHUS
ITUX peakiuil. B3aumoneicTBUe comneii ¢ KUCI0TaMu, OCHOBaHHUSAMH H COJIsIMU. Vcnionb30BaHue TaOIHIIbI
pPacTBOPUMOCTH ISl XapAKTEPUCTUKNA XUMHYECKUX CBOWCTB COJIEH.

O06o0611eHne cBefeHnit 00 OKcHaax, MX KIacCU(pUKAIUU U XUMUYECKIX CBOMCTBAX.

['eneTnueckue psibl METAIIIOB M HEMETAJUIOB. [ eHeTHUeCKas CBA3b MEKy KJIacCaMU HEOPraHUYECKUX
BEIISCTB.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakini. OKUCIUTENb U BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHHE.

Peakmiy noHHOTO 0OMEHA M OKHCIUTENBHO-BOCCTAHOBUTENbHEIE peakiinu. CocTaBleHNE YpaBHEHHIMA
OKHUCIIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKIINl METOI0OM IIEKTPOHHOTO OanaHca.

CBolicTBa IPOCTHIX BEIIECTB - METAJUIOB M HEMETAJUIOB, KUCJIOT U COJIeH B CBETE MPECTaBICHUN 00
OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX MPOLIECCAX.

JemoncTpaumu. VcnpiTanue BEMIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOJIHOCTS. J[BHKEHHE
OKpaIlIeHHBIX HOHOB B 3JIEKTPUUYECKOM T0JI€. 3aBUCUMOCTD AJIEKTPOIPOBOAHOCTH YKCYCHOM KUCIOTHI OT
KOHIIeHTpaluu. BzaumopeiicTBue iuHkKa ¢ cepoit, consiHoit kuciaotol, xaopuaom meau (II). 'openue
Maruus. BzaumoaencTBrue XJ0pHOU U CEPOBOIOPOJIHON BOBL.



JladopaTtopHble onbIThI. 18. B3anmoseiicTBre pacTBOPOB XJI0pU/Ia HATPHs M HUTpaTa cepedpa. 19.
[TonydyeHue HepacTBOPUMOTro THAPOKCUIA U B3aUMOJIeCTBUE ero ¢ kucaotamu. 20. B3anmoneiictere
KHUCJOT ¢ OCHOBaHUAMMU. 21. B3anMoaelicTBHE KHUCIIOT ¢ OKCHUIAMH METAJUIOB. 22. B3auMoaeiicTBUE KHUCIOT C
MeTauiaMu. 23. B3auMoaelcTBrE KUCIIOT ¢ coaMu. 24. B3anMoaelicTBUE IIEI0UYEH ¢ KUCIOTaMHU. 25.
Bs3auMoeiicTBHE 1Ie104YEN ¢ OKCHUIaMHA HEMETAJUIOB. 26. B3anMoaeiicTBue 11e104er ¢ COIsIMHA. 27.
[Tonydyenue u cBOMCTBa HEPACTBOPUMBIX OCHOBaHUU. 28. B3auMoaelcTBue OCHOBHBIX OKCHJIOB C
KuciotaMmu. 29. BzaumoneicTtBre OCHOBHBIX OKCHIOB ¢ Bomoi. 30. B3zauMonelcTBre KUCIOTHBIX OKCUIOB C
menoyamu. 31. B3anMoaelcTBrE KUCIOTHRIX OKCUIIOB ¢ BOAOH. 32. B3aumoneiicTBre cojiel ¢ KUCIOTaMU.
33. BzaumoneiictBue cosel ¢ menouyaMu. 34. BzaumoaenicTsue comeil ¢ coisiMu. 35. Bzaumoneictsue
PacTBOPOB COJIEH C METAJJIAMHU.

Tema 7. IlpakTukym Ne2. CBoiicTBa pacTBOPOB 3J1eKTPOJIHUTOB (4 1)

1. Monnsbie peakuuu. 2 Y ciI0BHUS TPOTEKAHUS XUMAYECKUX PEAKIIMH MEXKy pacTBOpamMu
3JIEKTPOJUTOB J10 KOHIIAa. 3 CBOMCTBA KUCIIOT, OCHOBAHM, OKCUJIOB M coJieid. 4 Pelienue
SKCIIEPUMEHTAJIbHBIX 33/1a4.

Tema 8. YueOHnble 3kckypcun (4 4)

DKCKypCUU B My3€H MUHEPAJIOTUH, KpaeBeIueCKue, Xy10)KECTBEHHbIE, 1a00paTopun yueOHbIX
3aBelIeHUH, arpoXuMHUEcKHe 1a00paTopru, SKOJIOTHYECKIE, CAHUTAPHO-3IIHIEMUOJIOTUYECKHUE, allTeKH, Ha
MIPOU3BOJICTBEHHBIE O0BEKTHI (XMMHUECKHE 3aBOIbl, BOJIOOYUCTHBIE COOPYKEHUS U APYTrUe MECTHbBIE
XUMHUYECKHUE MTPOU3BOJICTBA).

PesepBHoe Bpems 3 yaca.

Conep:xanue Kypca xummnu 9 kiace (2 yaca B HegeJ1r0, 68 yacos)

Beenenne. OO0masi XapakTepHMCTHKAa XHMHYECKHX 3JIeMEHTOB M XMMHYECKHX peaKIHii.
Ilepuoanuecknii 3axon u [lepuoanyeckas cucrema xumudeckux jiemenToB . U. MenaeneeBa (10 u)

XapakTepucTUKa 3JIEMEHTA 10 €ro NojoxeHuto B Ilepuoanyueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. CBONCTBa OKCHIOB, KUCIOT, OCHOBAaHUHN U COJIEH B CBETE TEOPUH DJIEKTPOIUTHUECKOMN
IMCCOLMAIMM W OKUCIICHUS-BOCCTaHOBIEHUS. [loHATHE O TmEpexXOgHBIX »diieMeHTaX. AMQOTEpHOCTS.
I'eneTnueckuii psAx mnepexomHoro sieMeHTta. llepumogmyecknii 3akoH u  Ilepmonmueckas cucrema
xumuyeckux snemeHToB . M. MenpaeneeBa. XumMuueckas opraHu3anusi XUBOM W HEKHBOW IPUPOJBIL.
XUMHYECKUN COCTAB SIpa, MAHTUHU U 36MHOM KOPbl. XUMUYECKHUE JIEMEHTHI B KJIETKaX >KUBBIX OPraHU3MOB.
Makpo- u Mukpo3aeMeHTsl. O0001IeHre CBEACHUH 0 XUMUYECKUX peakiusix. Kiaccupukanms XuMiuaecKux
peakuuil Mo pa3IMYHBIM MPU3HAKAM: «UHMCIO W COCTaB pPEArupyrolIMX MU O00pa3yIoUIMXcs BEIIECTBY,
«TetioBON 3 (dEeKT», «HaANpaBICHUE», «HU3MEHEHHE CTETNEeHEH OKHUCICHHUS DJJIEMEHTOB, OO0pa3yroIINX
pearupymolue BelecTBay, «(paza», «MCloNb3oBaHUE KaranusaTopay. [IoHATHE O CKOPOCTH XMMHUYECKOU
peakuuu. @DakTopbl, BIUAIONIME HA CKOPOCTh XHWMHUYeCKuX peakuuil. Karamuzatopel u  KaTtanwus.
WNuruduropbl. AHTHOKCHIAHTHI.

JdemMoHCcTpaumu.

Paznmuunbie ¢popmer Tabmunsl [{. M. MenneneeBa. Mogenu aToMOB 3J1eMeHTOB 1—3-ro MepHoI0B.
Monenb cTpoeHus 3eMHOTO Iapa (IomnepevHblil pa3pe3). 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMU OT
MPUPOJBl PEATHPYIOIIMX BEIIECTB. 3aBUCUMOCTb CKOPOCTHM XHWMHUYECKOW pPEaKIUU OT KOHLEHTpaluu
pearupyromux BeleCTB. 3aBUCUMOCTh CKOPOCTHM XHMHUYECKOW peakiuu OT IUIOMAAN COMPUKOCHOBEHHS
pearupyromux BemecTB («KUIMALIUHN ClI0i1»). 3aBUCUMOCTb CKOPOCTH XUMUYECKOW Peakliiy OT TEMIIEPATypPhl
pearupyromux BemecTB. [OMOTeHHbIH W TEeTEPOTreHHBIM Kartain3bl. {OEpMEHTATHBHBIA  KaTau3.
WNurubuposanue.

JlabopaTopHble ONBITHI.

1. Tlony4yenue rugpokcuja IIMHKAa U HCCIEIOBAHUE €ro CBOMCTB. 2.MonenupoBaHUE MOCTPOCHUS
[Tepuoanueckoit cucrembl xumuueckux sneMeHToB JI. M. MengeneeBa. 3. 3amMelleHue Kele30M MEIH B
pactBope cynbdata meau (II). 4. 3aBUCHMOCTh CKOPOCTH XHMHUYECKON PEAKIIUK OT MPUPOIBI PEarupyrOmnux
BEIIECTB HAa MPHUMEPE B3aUMOJECUCTBUS KHUCIOT C METaulaMHU. 5. 3aBUCUMOCTb CKOPOCTH XUMHYECKOH
peakiuuu OT KOHIEHTPAllMU pearupyrollux BEIIeCTB Ha MpUMepe B3aUMOJEHCTBUS IIMHKA C COJITHOM
KUCJIOTOW pAa3IMYHON KOHIIEHTpAIMU. . 3aBUCHUMOCTh CKOPOCTH XHMHYECKOW pEaKUWH OT IUION[agn
CONPUKOCHOBEHHUSI pPEArupyrolux BemecTB. 7. MoAenupoBaHUE «KUIAIIETO CJ0s». 8. 3aBUCHUMOCTh
CKOPOCTH XHMHUYECKOM peakluu OT TeMIIepaTypbl pPearupyrolIMX BELIECTB Ha MpUMEpe B3auMOJEHCTBUS
okcuaa meau (II) ¢ pacTBopom cepHON KHCIOTHI pa3iuyHOM TemmepaTyphl. 9. Paznoxenue nepokcuia
BoJopoAa ¢ momombio okcuaa Mapradma (IV) m kartamaser. 10. OOHapyxkeHHE KaTaja3bl B HEKOTOPBIX
nuiieBbIX npoaykrax. 11. MHruéupoBanue B3auMoielCTBUS KUCIOT ¢ METAJUIAMH YPOTPOITMHOM.

IIpenmeTHble pe3yJibTaThl 00yUYeHHs

VYyamuiics 10JI2KeH yMeThb:

UCIIOJIb30BaTh MPU XapaKTEPUCTHKE IMPEBpAIlleHUN BEIIECTB MOHATHS: «XMMHYECKas peaKIus»,
«pEaKLUu COEAMHEHUS», «PEaKLUU Pa3JIOKEHUD», «Peakluu 0OMEeHa», «peaklUy 3aMEeIICHUs», «peakluu
HEUTpaTu3aluny, «3K30TEPMUUYECKHE PEaKLUUN», «IHIOTEPMUUYECKHE PEaKLUUn», «0O0paTUMbIe peaKuun»,
«HeoOpaTUMble peaKlHHU», «OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUN», «TOMOICHHBIE PEaKIUuu»,



«TETEePOTEHHBIE PEAKIINIY, «KATATUTHICCKUE PEAKIINIY, «HEKATATUTHICCKUE PEAKIINN», «TETUIOBON d(PdekT
XUMHUYECKON PEAKIIUN», «CKOPOCTh XUMHUECKOU PEAKIIHIY, «KaTATH3aTOP»;

XapaKTepU30BaTh XUMHUUYECKHE JIEMEHTHI 1—3-r0 TIeproI0B M0 MX MojokeHuto B [lepuoanueckoit
cucteMe xumuyeckux sieMeHToB J[. M. MeHneneeBa: XMMHUUYECKU 3HAK, MOPSIKOBBIM HOMEp, MEPHUO],
rpyIIa, MOArpymIa, OTHOCUTENbHAS aTOMHAs Macca, CTpOSHHE aroMa (3apsij sjpa, YUCIO MPOTOHOB H
HEUTPOHOB B sape, 00IIee YHCIO 3JEKTPOHOB, PACHPEACICHHUE AJICKTPOHOB IO AJCKTPOHHBIM CIIOSM,
MPOCTOE BEIIECTBO, (hOpMYyJia, HA3BaHWUE W THUI BBICIIETO OKCHIA M THAPOKCHUIA, JIETYYETO BOJOPOIHOTO
COCIMHEHHMS (JIJ11 HEMETAIIJIOB));

XapaKTepU30BaTh OOIIME XUMUYECKHE CBOMCTBA aM(pOTEPHBIX OKCUIOB M THIPOKCHIOB; MPUBOINUTH
MIPUMEPHI PEAKIIUH, TOATBEPKIAIOIINX XUMHUISCKHUE CBOMCTBA aM()OTEPHBIX OKCHJIOB U THAPOKCUIIOB;

JIaBaTh XapaKTEPUCTUKY XUMHUYECKUX PEAKIUI 10 YUCITY U COCTaBY MCXOIHBIX BEIIECTB U MPOIYKTOB
peaknuu; TerioBoMy 3¢ (}eKTy; HaNpaBICHUIO NMPOTEKaHUS PEaKIMU;, MU3MEHEHUIO CTETCHEH OKHCICHHS
AJIEMEHTOB; arperaTHOMY COCTOSIHMIO MCXOJIHBIX BEIIIECTB; yUaCTHIO KaTaIN3aTopa;

OOBSCHAT, W TPUBOJIUTH TPUMEPHI BIUSHUS HEKOTOPBHIX (PAKTOpPOB (MpHUpOAa pearupyromux
BEILIECTB, KOHIICHTPAIIMsI BEIIECTB, JABJICHHUE, TEMIIEpATypa, KaTaIH3aTop, MOBEPXHOCTh CONMPUKOCHOBEHUS
pearupyronux BeecTB) Ha CKOPOCTh XUMHUYECKHUX PEAKIINA;

HaOMIOJaTh M ONKCHIBATh YPAaBHEHHsI PEAKIMH MEXIYy BEIIECTBAMH C IOMOIIBI0 €CTECTBEHHOTO
(pPyCCKOTO M POJTHOTO) SI3bIKA U SI3bIKA XUMHH;

MIPOBOJIUTH  OMBITHI, TOJATBEPKAAONINE XUMHUYECKHE CBOMCTBA aMQpOTEPHBIX OKCHUIOB U
THAPOKCHJIOB;, 3aBUCHMOCTh CKOPOCTH XHUMHYECKOH pEaKIUd OT pasluyHbIX (akTopoB (mpupoja
pearupyomux BelecTB, KOHIICHTpPAIUs BEIIECTB, AABJICHUE, TEMIEparypa, KaTalu3arop, MOBEPXHOCTb
CONPUKOCHOBEHHUSI PEarupyromux BemecTB).

MertanpeameTHbie pe3yJbTaThl 00y4eHHs

VYyamuiics 10J17KeH yMeThb:

OIpeNeNATh Lelb Y4eOHOM AeATEIbHOCTH C IOMOILBIO YUUTENS U CAMOCTOSITENbHO, HCKAaTh CPEJICTBA
ee OCYIIECTBIIEHUs, paboTast 10 IJIaHy, CBEPATh CBOM JICHCTBUS C 1I€IbI0 U PH HEOOXOJMMOCTH UCTIPABIIAThH
OLIMOKM C MOMOIIBIO YUUTENS U CAMOCTOSITEIbHO;  COCTABJISATh AHHOTALMIO TEKCTa; CO3aBaTh MOJIENHU C
BBIJICJICHUEM CYILIECTBEHHBIX XapaKTePUCTUK OOBEKTa M INPEACTABICHHEM HX B IPOCTPAHCTBEHHO-
rpadMuecKoil Wi 3HAKOBO-CUMBOJIHUYECKOH (opMme; onpeneniaTs BUJbl KIacCU(PUKAMK (€CTECTBEHHYIO U
HCKYCCTBEHHYIO); OCYLIECTBIIATH MPSIMOE JIeAYKTUBHOE J10Ka3aTENIbCTBO.

Tema 1. Merasuibl (14 4)

[Tonoxxenne metamnos B Ilepuoguueckoin cucreme xumuueckux snemeHTtos JI. M. Menneneesa.
Merannnyeckas KpUCTaNIM4ecKas pelleTKa W MeTajulndyeckas XUMH4eckas cBsa3b. OOmme Qusnueckue
cBoiictBa MeTauioB. CIulaBel, HMX CBOMCTBA M 3HayeHHE. XMMHMUYECKHE CBOMCTBA METAUIOB Kak
BOCCTAHOBUTEJICH, a TAKXKE€ B CBETE UX IIOJIOXKCHHUS B JJIEKTPOXUMHUYECKOM PsNy HANPSKEHUM METAIIOB.
Koppo3sus MeTamnoB u ciocoObl 60ps0bI ¢ Hell. MeTtansl B mpupoae. O01mue crnocoobl UX NOTYYEeHHUS.

O0masi XxapakTepuCTHKAa WIEJOYHBIX MeTawIoB. Meramnsl B npupoze. OOmue crnocoObl ux
nosrydeHus. Ctpoenue atoMoB. lllemounble MeTamuibl — MpOCTHIE BeElleCcTBA. BaxHelne coeauHEHUs
IIEJIOYHBIX METAJUIOB — OKCHJIbI, TUJPOKCUBI U CONU (XJIOPUIbI, KapOOHATHI, Cyab(aTbl, HUTPAThI), UX
CBOWCTBa U MPUMEHEHHE B HAPOJHOM X03siicTBe. Kanuiinble ynoopeHus.

O0mas xapakTepucTHKA 3JIEMEHTOB IJ1IapHOM nmoaArpynns! Il rpynner.

Crpoenune atomoB. lllenouHO3€MENBHBIE METAIIBI — IIPOCTHIE BellecTBAa. BakHelne coequHeHNs

IIEIOYHO3EMENNbHBIX METAJUIOB — OKCHJIbI, THUAPOKCUABI W CONU (XJIOpUIBI, KapOOHATBI, HUTPATHI,
cynbdatel, hocdarthl), UX CBOWCTBA U IPUMEHEHUE B HAPOJIHOM XO3HCTBE.
AJIOMUHMHIA.

Crpoenne artoMma, (u3MUECKHe M XHMHYECKHe CBoicTBa mpoctoro BemiectBa. CoequHEHHUs
AIFOMUHUS — OKCHJI U THJIPOKCUJ, UX aM(OTepHbIi Xapaktep. Baxneiimme conu amomunaus. [Ipumenenue
QIIOMHUHMS U €r0 COETUHEHHH.

Keaeso.

Crpoenue aroma, pU3MUYECKUE U XUMHUYECKHE CBOMCTBA MPOCTOTO BellecTBa. | eHeTHUecKue psiibl
Fe'? nFe™.

Baxneimme conu kene3a. 3HaUEHHME Kelle3a M €ro COSAMHEHHMH N NPUPOABI U HApOJHOIO
XO35MCTBA.

JleMOHCTpaI M.

OOpa3ipl HIETOYHBIX M HIETOYHO3EMENbHbIX MeTauioB. OOpasubl criiaBoB. B3aumoneiicTaue
HATpHUs, JIMTUSA U Kalbli¥sg C BOAOM. B3aummoneiicTBue HaTpus M MarHus ¢ KUCIOpPoJoM. B3anmonelictBue
MeTaisioB ¢ HeMeTamamu. [lonydenue runpokcuaos xenesa (I11) u (I1D).

JlabopaTopHblie ONBITHI.

12. B3aumozeiicTBHE pacTBOPOB KHUCIOT M cojell ¢ Metainamu. 13. O3HakOMJIEHHME C pylaMu
xenesa. 14. OxpammBaHue IJIaMEHH COJISIMH LIEJIOUYHBIX METauIoB. 15. B3auMonelicTBue KanbLus ¢ BOJOU.
16.ITomyuenue ruipokcuaa Kanblysl U UCCIe0BaHue ero cBorcTB. 17. Ilomyyenue ruipokcuia amOMUHNS
U HCCIENOBAaHUE €ro cBOWCTB. 18. BzammopelictBue jxene3a ¢ comstHOM kucioroil. 19. Ilomyuenue
ruapokcuioB xkenesa (I11) u (II) u u3yuenue ux cBoMCTB.

IIpenmerHble pe3yJbTaThl 00y4eHHs

VYyamuiics 10J/IKeH yMeThb:



UCIIOJIb30BAaTh MpPH XapaKTEPUCTUKE METANIOB UM UX COCJUHEHHM TMOHATHUS: «METaJUIb», «psij
aKTUBHOCTH METAJNIOBY», «ILEIOYHBIE METAILIbD», «IIeJIOYHO3EMEIbHbIE METAIIbD», HCIONb30BaTh UX MpPU
XapaKTepUCTHKE METAJJIOB; JlaBaTh XapaKTEPUCTHUKY XHUMHUYECKHUX 3JIEMEHTOB-METAIOB (ILEIOYHBIX
METAJIJIOB, MarHus, KalblMs, aJlOMUHUS, jKeJe3a) Mo ux mnonoxeHuto B Ilepuoanueckoil cucreme
xumudeckux 3nemeHToB [[. M. MenneneeBa (XMMUYECKHUN 3HAK, MOPSIKOBBIA HOMED, MEPHOJ, TPyIIa,
MOArPYyIIa, OTHOCUTEIbHAS aTOMHAasi Macca, CTpOeHHE aToMa (3apsij sSApa, YUCIO MPOTOHOB U HEHTPOHOB B
a1ipe, o011ee YMCIIO JIEKTPOHOB, paclpeesieHUE MIEKTPOHOB M0 ANEKTPOHHBIM CJI0SM), IPOCTOE BEIIECTBO,
¢dbopMyIa, Ha3BaHUE U TUII BBICIIETO OKCUIA U THAPOKCHUIA);

HA3bIBaTh COSAMHEHHSI METAJIIOB M COCTABJIATH UX (POPMYJIBI IO Ha3BAHUIO;

XapaKTepu30BaTh CTpPOEHUE, oO0IMe (PU3NYECKHe U XHUMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB-
METaJJIOB;

OO0BSACHATH 3aBUCUMOCTH CBOUCTB (WJIM MPE/ICKa3bIBaTh CBOMCTBA) XUMHUYECKUX 3JIEMEHTOB-METAILIIOB
(pagunyc, METAIIMYECKHE CBOWCTBA AJIEMEHTOB, OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOICTBA 3JIEMEHTOB) U
o0pa3yeMbIX HMMH COEIWHEHUH (KUCIOTHO-OCHOBHBIE CBOWCTBAa BBICIIMX OKCHIOB U THUIPOKCHUIIOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT MoJiokeHUsA B [lepuoanueckoil cucteMe XHMHYECKUX
anemenToB JI. 1. Menpaeneena;

OMKCHIBATh OOIME XMMHUYECKHE CBOICTBAa METAJUIOB C MOMOINBIO €CTECTBEHHOrO (PYCCKOTO WM
POJIHOTO) fA3BIKA U S3bIKA XUMHH;

COCTaBIISITh MOJICKYJIIDHBIE YpaBHEHUS peaKIui, XapaKTepU3YIOIIMX XHUMHYECKHE CBOMCTBA
METAJIJIOB U UX COSAMHEHUH, a TAK)KE AJIEKTPOHHbBIE YPAaBHEHHS MPOIIECCOB OKUCIICHUA-BOCCTAHOBIICHUS;

YpaBHEHHUS S3JCKTPOIUTUYECKON HCCOLMALINN; MOJIEKYJISIPHBIEC, MOJHBIE U COKpAIICHHbIC MOHHBIC
yYpaBHEHUS PEAKIUIl C yUaCTUEM IIEKTPOIUTOB;

yCTaHABIMBAaTh NMPUYUHHO-CIEIICTBEHHBIE CBA3M MEXKIY CTPOCHHEM aroMa, XUMHYECKOW CBS3bIO,
TUIIOM KPHUCTAJUIMYECKOM PEIIETKH METANIOB M MX COCIMHEHUH, UX OOIIMMH (PU3NIECKUMH U XUMUYECKUMHU
CBOMCTBaMH;

OMKCHIBATh XMMHYECKHE CBOWCTBA LIEJIOYHBIX U MIETOUYHO3EMEIbHBIX METAIUIOB, a TAK)KE allFOMUHUS
1 JKelie3a U MX COCIMHEHUN C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U S3bIKA XUMUMU;

BBITNIOJIHATh, HAOMIOIaTh U OMUCHIBATh XUMHUYECKHHA AKCIEPUMEHT MO Paclo3HABAHUIO BAKHEUIINX
KaTHOHOB METaJJIOB, TUAPOKCUI-UOHOB;

SKCIIEPUMEHTANILHO  HCCIEN0BaTh  CBOMCTBA  METAJIOB M HMX  COEAMHEHHH,  peliarh
SKCIIEPUMEHTAIbHBIC 33a/]au 10 TeMe «MeTabh»;

OMKCHIBATh XUMUUYECKUN IKCIIEPUMEHT C TIOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO UJIH POJIHOTO) SI3bIKA U
S3bIKa XUMUU;

MPOBOAMTDH PACUETHI 10 XUMUYECKUM (POpMYJIaM U YPaBHEHUSM PEeaKIuil, MPOTEKAIOIINX C y4aCTHEM
METAJIJIOB U UX COCAUHEHUN.

MetanpeameTHbie pe3yJbTaThl 00y4YeHHs

Yyamuiics 10JI2KeH yMeTh:

paboTaTh MO COCTABIEHHOMY IIJIaHy, UCIIOJIb3Ysl HApsAy ¢ OCHOBHBIMU U JIOTIOJIHUTENbHBIE CPECTBA
(cripaBOYHYyIO JMTEpaTypy, cioxHble mpubopsl, cpeacrsa MKT); ¢ momourpro yuutens oTOuparh Ui
peleHus yueOHbIX 3a7jau HE0OXOIUMBIE CJIOBAPH, SHIUKIIONEINH, CIIPABOYHHUKH, JJIEKTPOHHBIE TUCKU;

COIOCTaBJIATh U OTOMpPaTh HH(POPMALMIO, MOJYYEHHYIO M3 pa3IUYHBIX HCTOYHUKOB (CIOBapH,
SHUMKJIONIENH, CIIPABOYHUKH, DJIEKTPOHHBIE TUCKHU, CETh MIHTEpHET);

OpeACTaBIATh HMH(OpManuio B BUAE TaONUI, CXEM, ONOPHOIO KOHCIEKTa, B TOM YHCIE C
npumeHenneM cpeacts UKT;

0(OPMIIATH CBOM MBICIIM B YCTHOW M MUCBMEHHOW PEUYM C y4ETOM CBOMX Y4YEOHBIX U JKU3HEHHBIX
pEUEBBIX CUTYyallUH, B TOM 4Kciie ¢ npumenenuem cpeacts KT,

COCTABJIATh PELICH3UIO HA TEKCT;

OCYLIECTBIIATH JJOKA3aTeIbCTBO OT IIPOTUBHOIO.

Tema 2. IIpakTukym 1. CBolicTBa MeTAJIOB M MX COeAHMHEHHI (2 )

1. OcyuiecTBieHHE LENOYKH XUMUYECKUX IpeBpauieHuil. 2. IlonydeHue n cBoiicTBa cOeAMHEHUN
MeTaJlIoB. 3. PelnieHne sKcepuMEHTANBHBIX 3a7ja4 Ha pacllO3HABAaHUE U NTOJIyYEHHE COEIMHEHNN METAIIIIOB.

IIpenmeTHble pe3yJbTaThl 00y4eHHs

Yyamuiics 10J/I:KeH yMeThb:

oOpamiarbcst ¢ 1abopaTopHbIM 000PYIOBAaHUEM M HArpeBaTelbHBIMHU NMPHOOpaMH B COOTBETCTBHHM C
NpaBUIAMU TEXHUKHU 0€30MacHOCTH;

HaOJII01aTh 32 CBOMCTBAMU METANIOB U UX COCIMHEHUH U SBJICHUSMH, IPOUCXOISIIINMH C HUMU;

OIHCHIBATh XUMUYECKUH SKCIIEPUMEHT C IMIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POJIHOTO) SI3bIKa U
A3bIKa XUMUU;

JleaTh BBIBOJBI 10 pE3ybTaTaM IIPOBEICHHOIO DKCIIEPUMEHTA.

MertanpeameTHbie pe3yJbTaTbl 00y4eHHs

Yyamuiics 10J/IKeH yMeThb:

onpeneNniTh, HMCXOAd M3 Yy4eOHOH 3anaud, HEOOXOIUMOCTb HCIOJIb30BAHUS HAOMIONEHUS WIIH
JKCIIEPUMEHTA.

Tema 3. Hemerananl (25 4)



OOmas xapakTEepUCTHKAa HEMETAJJIOB: TMojokeHne B Ilepuoamdeckoil cucTteMe XUMHUYECKHX
anemenToB JI. 1. MennaeneeBa,0COOEHHOCTH CTPOCHUSI aTOMOB, JIEKTPOOTpHIATebHOCTh (D0) KakMepa
«HeMeTaIMYHOoCTH», pax 0. Kpucrammueckoe CTPOEHHE HEMETaUIOB — MPOCTBIX BEIIECTB.
Annorponus. dusnyeckre cBONCTBA HEMETAIIOB. OTHOCUTEIBHOCTh OHATHH «METAJUI» U «HEMETAILD).

Bonopoa.llonoxenue Bomopona B Ilepuomunueckoit cucreme xumudeckux siemeHToB [l U.
MengeneeBa. CTpoeHne aromMa M MOJEKydbl. PU3MUECKME M XUMHUYECKHE CBOWCTBA BOJOpPOAA, €ro
MOJIyYEHUE U IPUMEHEHUE.

Bonaa.

Crpoenue monekynsl. Bogopoanas xumuueckas cBsizb. @U3MUECKUE CBOMCTBA BOJbl. AHOMaIuu
CBOMCTB BOAbL. [ uapoduabHbie U TuapodoOHbIE BelecTBa. XMMUUECKHe CBOMCTBA BOJIbl. KpyroBopoT BOIbI
B npupojae. Bogoouncrtka. Aspauust Boabl. beitoBbie ¢uibTpbl. MuHepaibHble BoAbl. JIMCTUIIIMPOBAaHHAS
BOJIa, €€ MOJIyYEHNE U IPUMEHEHNE.

O01masi XxapaKTepUCTUKA IaJIOTeHOB.

Crpoenue atomoB. [IpocTsie BelecTBa U OCHOBHBIE COEJUHEHU S TaJIOT€HOB, UX CBOMCTBA.

Kpatkue cBenenus o xinope, 6pome, ¢rope u iozae. IIlpumeHeHre rajJoreHoB U MX COECIUHEHHI B
HapOJIHOM XO35ICTBE.

Cepa.

Ctpoenue aToma, aJlZIOTPONHS, CBOMCTBA U MTpUMeHeHne pombuueckoi ceprl. Oxcuasl cepol (IV) u
(V]), ux nmomyuenue, cBoiicTBa u npumeHenue. CepHasi KUCJIOTa U €€ COJIM, UX MPUMEHEHHE B HapOJAHOM
xo3stiicTBe. [Ipon3BOACTBO CEpHOM KUCTOTHI.

A3or.

CrpoeHue aroma M MOJEKYJbl, CBOMCTBA MPOCTOrO BEIIECTBA. AMMHUAK, CTPOEHHUE, CBOMCTBA,
nosiyueHue u npumeHenue. Coiau aMMOHUS, UX CBoicTBa U mpuMenenue. Okcuast azota (1) u (IV).

A3OTHas KHMCIIOTa, €€ CBOWCTBA U MpHMeHeHue. HuTparel 1 HUTPUTHI, MpobiaemMa X COAEp)KaHUS B
CEJIbCKOXO03SCTBEHHON MPOAYKIUU. A30THBIE YIOOPEHHUSI.

Docdop.

CtpoeHue atoma, ajuIOTPONHs, CBOICTBa Oenoro u kpacHoro ¢ocdopa, ux npumenenre. OCHOBHbBIE
coequHenus: okcunl pocdopa (V) u oprodocdopHas kuciota, pocharsl. DochopHbie y1oOpeHuUs.

Yraepon.

CtpoeHue aToMa, alIOTPOIUA, CBocTBa Moaudukaiuii, npumeHenne. Oxcusl yriaepoaa (1) u (IV),
X CBOMcTBa M mpuMeHeHHe. KapOoHATHI: KalmbIUT, COJa, MOTAll, MX 3HAUYEHHWE B MPUPOJEC U KHU3IHU
YeJI0BEeKa.

Kpemunii.

CtpoeHue aToMa, KpUCTAJUIMYECKUN KpEeMHUI, ero cBoiicTBa u npumeHenue. Okcun kpemuus (I1V),
€ro MpUpOJAHbIE Pa3HOBUAHOCTU. CUIMKAThl. 3HAUYEHHUE COCIMHEHUM KpPEMHHUsS B JKUBOM M HEXKUBOU
npupoje. [loHsTue 0 CUIMKaTHON MPOMBILIIIEHHOCTH.

JleMoHCTpALUK.

OO0pa31pl TajJoreHoB — MPOCTHIX BEIIEeCTB. B3anMonaelicTBrEe TaJOreHOB ¢ HATPUEM, C ATFOMUHHEM.
BriTecHenne xmopom OpoMa WM HOJa U3 PacTBOPOB UX coyieil. BzaumopeiicTBue cepbl ¢ MeTalljamH,
BOJOPOJAOM M KHCIOpPOJOM. B3auMopeiicTBUE KOHIIEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MEbIO.
[lornomnienne yriem pacTBOPEHHBIX BEUIECTB WM Ta30oB. BoccTaHOBIeHHME Meou U3 €€ OKCHAa YIJeM.
OO0pasubl NPUPOAHBIX COSTUHEHHH XIlopa, cepbl, Gpochopa, yriepoaa, kpemuus. OOpasipl BaXKHEUITUX IS
HapOJHOTO XO3sHCTBa Cynb(haTOB, HHUTPATOB, KapOOHATOB, (ocdaToB. OOpas3lbl CTEKIa, KEPaMHKH,
LIEMEHTA.

JlabopaTopHbIie ONBITHI.

20. ITonyuenune u pacno3zHaBanue Bojgopoxa. 21. MccienoBanue noBepXHOCTHOIO HATSKEHUS BOJBL.
22.PacTBOpeHue TMepMaHraHaTa Kaius WM METHOro Kymopoca B Boze. 23. ['mapatarus 00e3BOKEHHOTO
cynbdata menu (II). 24. MsrotoBnenue rumncoBoro ormeyaTka. 25. O3HaKOMIIEHHE ¢ KOJUIEKIIHEH OBITOBBIX
bunabTpoB. 26. O3HAKOMIIEHHE C COCTaBOM MHUHEpaabHOU BoAbL. 27. KauecTBeHHas peakilysi Ha TaJoreHu -
noHbl. 28. Ilonydyenne u pacrno3HaBaHHMe Kuciopoaa. 29. I'opeHue cepbl Ha BO3AyX€ U B KUCIOPOJE.
30.CpoiicTBa pazbaBineHHON cepHON KUCHOTHL. 31. M3yueHnue cBoiicTB ammuaka. 32. Pacro3HaBaHUE coeid
ammonus. 33. CBoiicTBa pa30aBleHHOW a30THOW KUCHOTHL. 34. B3aumonelcTBHE KOHIIEHTPHPOBAHHOU
a30THOM KHCHIOTBI ¢ Menbto. 35. T'openue ¢Qocdopa Ha Bozayxe u B Kuciopoae. 36. PacmosnaBaHue
docdaros. 37. 'openue yras B kucnopose. 38. IlonyueHue yronbHOM KUCIOTH U U3y4eHUE ee CBOUCTB. 39.
[Tepexon kapOonaToB B ruapokapOoHaThl.40. Paznoxenuwe rumpokapbonata Harpus. 41. [lomydenue
KPEMHEBOM KHUCJIOTHI M U3yUYE€HUE €€ CBOMCTB.

IIpenmeTrHble pe3yJbTaThl 00y4eHHs

Yyamuiics 10JI2KeH yMeTh:

UCIIOJIB30BaTh IIPU XApAKTEPUCTHUKE META/UIOB M HX COCIUHEHUNM IIOHATHUSA: «HEMETAJLIBI,
«TaJOTEHbI», «AIUIOTPOIHBIE BUIOU3MECHEHUSA», <(GKECTKOCTb BOJIBD), «BPEMEHHAs KECTKOCTb BOJIBIY,
«TTOCTOSIHHAS )KECTKOCTD BOJIBD», «00IIast 5KECTKOCTh BOJIBIY;

J1aBaTh XapaKTEPUCTHKY XMMHMUECKHUX JIEMEHTOB-HEMETAUIOB (BOAOPOJA, I'aJIOTEHOB, KHUCIOPOJA,
cepsl, a30Ta, Gocdopa, yriepoaa, KpeMHUS) MO0 UX MOJIOKEHUIO B Ileproanueckoil cucteMe XUMHUECKUX
anemeHnToB JI. M. MenzaeneeBa (XMMHMUYECKHH 3HAK, MOPSAAKOBBIH HOMEp, MEPHOJ, TpyIIa, HNOArPYIIa,
OTHOCHUTEJIbHAs aTOMHAsl Macca, CTPOCHHE aToMa (3aps siipa, YUCI0 MPOTOHOB U HEHTPOHOB B sApe, odlee



YHUCJIO DJICKTPOHOB, PACIPECICHUE AJICKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM), MPOCTOE BEIIECTBO, GopMyIia,
Ha3BaHWE W THII BBICHIETO OKCHAAa W THAPOKCcHIA, ¢GopMyna M XapakKTep JETy4ero BOIOPOIHOTO
COCIUHCHHS);

Ha3bIBaTh COCIMHEHUS HEMETAJUIOB M COCTABIISATh UX (DOPMYJIBI 110 HA3BaHUIO;

XapakTepU30BaTh CTpOeHHEe, o0mmme (HU3NIECKHEe M XHUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-
HEMECTAJLIOB;

OOBSCHATH 3aBUCHMOCTh CBOWMCTB (WJIM TIPEICKA3bIBaTh CBOMCTBA) XHUMHUYECKHX DSJIEMEHTOB-
HEMETaUIOB  (paiuyc, HEMETAIMYECKUE CBONCTBA JJIEMEHTOB, OKHCIUTEIHHO-BOCCTAHOBHUTEIbHBIC
CBOICTBA 2JICMEHTOB) M 00pa3yeMbIX UMH COSAMHEHUI (KMCIOTHO-OCHOBHBIE CBOMCTBA BBICITUX OKCHJIOB M
THAPOKCHJIOB, JICTYYMX BOJIOPOJIHBIX COCAMHEHHH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC CBOWCTBA) OT
nojoxxeHus B [lepuoanmyeckoit cucreme xuMmuueckux snemenToB J[. . Menpeneena;

OTUCBIBATh OOIIME XMMHYECKHUE CBOMCTBA HEMETA/UIOB C IMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WU
POJIHOT0) sI3bIKA U SI3bIKA XUMUU;

COCTABJISITh MOJICKYJIAPHBIE YpPaBHEHHS PEAKIUH, XapaKTEPHU3YIOIIMX XHMHUYECKHE CBOMCTBA
HEMETAJUIOB M UX COCTMHECHHM, a TAK)KE AJICKTPOHHBIC YPaBHEHUS MTPOIIECCOB OKMCIICHUSI-BOCCTAHOBJICHHS;

YpaBHEHUS 3JEKTPOJMTHUECKONW THCCOIMAIINN; MOJIEKYIISIPHBIC, TTOJHBICE U COKpAIEHHbIE MOHHBIC
YpaBHEHUS PEAKIIMHA C YIaCTHEM JICKTPOJIUTOB;

yCTaHABIWBATh MPUYUHHO-CIICJCTBEHHBIEC CBS3M MEXKIY CTPOCHHEM aToMa, XMMHUYECKOH CBSA3BIO,
TUIIOM KPHUCTAUIMYECKOW PEIIETKH HEMETAUIOB W HMX COCAMHEHHH, WX OOmMMH (U3HYECKUMU |
XHMHYECKUMH CBOHCTBAMU,

ONHUCBHIBATh XMMHYECKHE CBOMCTBA BOJIOPOJA, TaJOTEHOB, KHCIOpOaa, cephl, a3ora, docdopa,
rpadura, anmasa, KpeMHHsS M X COSAMHEHUHN C MOMOIIbI0 €CTECTBEHHOIO (PYCCKOTO MM POAHOIO) SI3bIKA U
SI3bIKA XUMHUU;

OMKCHIBATh CHOCOOBI YCTPAHEHUS JKECTKOCTH BOABl W BBIIOJIHATH COOTBETCTBYIOIIUNA UM
XUMHUYECKHUHA dKCTICPUMEHT;

BBITIOJIHSITh, HAOJIOMAaTh M OINUCHIBATh XUMHUYCCKHHM OSKCIEPUMEHT II0 PAaclO3HABAaHUIO HOHOB
BOJIOPOJa U aMMOHHSI, cynbdar-, KapOoHaT-, CHIIMKAT-, pocdat-, XJI0pua-, OpoMUI-, HOAUI-UOHOB;

SKCIIEPUMECHTAIBHO  KMCCIIEJIOBAaTh  CBOWCTBA  METAJUIOB W HMX  COCIMHCHHH,  pellaTh
AKCIICPUMEHTAJIbHBIE 33/1a4M 10 TeMe «HemeTamby,

OMKCHIBATh XUMUYECKUHN IKCIIEPUMEHT C TIOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MUJIM POJIHOTO) SI3bIKA U
SI3BIKA XUMHUU;

MPOBOAMTDH PACUETHI 10 XUMUYECKUM (HOpMYJIaM U YPaBHEHUSM PEeaKIuil, MPOTEKAIOIINX C y4aCTHEM
HEMETAJUIOB M UX COCIMHCHUM.

MertanpeameTHbie pe3yJibTAaThbl 00yYeHH s

VYyamuiics 10/15KeH YMeTh:

OpraHU30BBIBATh YyueOHOE B3aMMOJCICTBHE B TPYIIeE (pacHpeaensTh PO, T0TOBAPUBATHCS JIPYT C
JIPYTroOM | T. 11.);

MpeIBUIETH (IPOTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PEIICHU;

MOHUMAThH MIPUYMHBI CBOETO HEYCIeXa U HaXOAUTh CIIOCOOBI BBIXO/A U3 OTOM CUTYaIIUU;

B JMajore C YYHUTEIEM YYUTbCA BBIPAOATHIBATH KPUTEPHUH OIEHKH W OMNPENeisTh CTETNeHb
YCIIENTHOCTA  BBIMOJIHEHUS CBOEH paboOThl W paboOThl BCEX, HMCXOAS W3 HMEIOIIUXCS KpPUTEPHEB,
COBEpIICHCTBOBATh KPUTEPUH OLIEHKH U MOJIb30BATHCS UMU B XOJI€ OIICHKH M CAMOOLICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHHUSI, ApTYMEHTUPYA €€;

MOJITBEPKIaTh ApTYMEHTHI (pakTamu;

KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;

CIyIIaTh APYTUX, MBITaThCS MPUHUMATH IPYTYIO TOUYKY 3pEHHUs, ObITh TOTOBBIM H3MEHUTH CBOIO
TOUYKY 3pEHHUS;

COCTaBIATH pedepaT mo onpeaeneHHoM Gopme;

OCYIIECTBIISATh KOCBEHHOE Pa3elIuTENbHOE JOKA3aTEIbCTRO.

Tema 4. IIpakTnkym 2. CBoiicTBa coeHHEHHIT HeMeTALI0B (3 1)

1. Pemenue »SKcnepuMeHTanbHBIX 3amad 1o Tteme «lloarpymma ramoreHoBy». 2. Pemienue
IKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMe «lloarpymma kucinoponay. 3. Pemenue skcnepuMeHTAIBHBIX 337124 110
teme «[loarpymma azota». 4. PemieHue skcnepuMeHTaNbHBIX 3a1ad mo Teme «lloarpymma yriepoma». 5.
[Tonyuenue, coOnpanue 1 pacrio3HaBaHUE ra30B.

IIpenmeTHble pe3yJbTaThl 00y4eHHs

Yyamuiics 10/I2KeH YMeTh.

oOpamiarbest ¢ 1abopaToOpHbIM 000PYIOBaHMEM M HarpeBaTelbHBIMH NMPHOOPAMU B COOTBETCTBUU C
NpaBUIAMU TEXHUKHU 0€30MacHOCTH;

Ha0JI01aTh 32 CBOMCTBAMU HEMETAIIJIOB U MX COEAMHEHHH U SIBICHUSMH, IPOUCXOIAIINMHU C HUMH,

OIKCHIBATH XUMUYECKUH SKCIIEPUMEHT C IMOMOIIIBIO €CTECTBEHHOIO (PYCCKOTO MIIM POJIHOTO) SI3bIKa U
SI3bIKa XUMUU;

JleaTh BBIBOJBI 10 pe3ybTaTaM IIPOBEIECHHOIO DKCIIEPUMEHTA.

MertanpeameTHbie pe3yJbTaThl 00y4eHH s

Yyamuiics 10JI2KeH YMeTh.



OnpeeNniaTh, HCXOAs M3 Yy4eOHOM 3amaud, HEeoOXOAWMOCTbh HCIIOJIb30BAHUSA HAONIOIEHUS WIH
JKCIEPUMEHTA.

Tema 5. O00011eHNEe 3HAHUI 10 XMMHUM 32 KYPC OCHOBHOM 1KoJbl. [loaroroska

K rocyaapcrseHHoil uroropoi arrecranuu (F'HA) (10 4)

[Tepuonnueckuii 3akoH u Ilepuoguueckas cucrema xumudeckux sneMmeHToB . M. Menpeneena.
@u3nyUecKuil CMBICT TMOPSAKOBOIO HOMEpPA 3JEMEHTa, HOMEPOB IMepUofa M TPyIIbl. 3aKOHOMEPHOCTH
W3MEHEHUsI CBOWCTB JJIEMEHTOB M MX COCIMHEHHWHA B NEPHOJAX M Tpylnax B CBETE IPEJACTABICHUN O
CTPOEHHUH aTOMOB HJIEMEHTOB.

3Ha4YeHHE MEPUOIUYECKOr0 3aKOHA. BUABI XUMUYECKUX CBSI3€H U TUIIBI KPUCTAIUIMYECKUX PELIETOK.
B3aumocBsi3p cTpoeHuss U cBOWCTB BemlecTB. Kiaccudukanus XMMUYECKHX peakUUd M0 pa3IuyHbIM
MpU3HaKaM (YHUCIIO0 U COCTAaB pearupyrolmux M oOpa3yloIIMXcs BEUIeCTB; HATMYHETPaHMLBI paszjiena ¢as;
TerI0BOM 3¢ (eKT; U3MEHEHHE CTENeHEe OKHCIEHUSI aTOMOB; MCIIOJb30BaHUE KaTalu3aTopa; HalpaBicHHE
nporekanus). CKOpOCTh XUMUYECKUX PeakIuil U ¢akTopbl, Baustonue Ha Hee. OOpPaTUMOCTh XUMHUYECKHUX
peaxkuui 1 crnocoObl CMEIICHHS] XUMUYECKOTO0 PABHOBECHS.

IIpocTtble u ciioxkHBIE BemecTBa. MeTamibl 1 HeMeTalbl. ['eHeTnueckue psiibl MeTaia, HemeTaia
U mepexonHoro mMeramia. OKCUIbIA THAPOKCUABI (OCHOBAHUS, KUCIOTHI, aM(POTEpHbBIE TUIPOKCUIBI), CONTH.
Wx coctaB, kimaccupukanuss U OOIIME XUMHUYECKHE CBOMCTBA B CBETE TEOPUU AJIEKTPOJUTUUYECKOU
JUCCOIUAIUY.

JIMYHOCTHBIE Pe3yJbTAThI 00yUYeHUst

Yyamuics HoJIKeH:

3HaThb M TOHMMATh: OCHOBHBIE HCTOPHUYECKHE COOBITHS, CBSI3aHHBIE C PA3BUTHEM XHMUU H
o0I11ecTBa; MOCTIXKEHUSI B 00JaCTH XUMHUHM U KYJIbTYpPHBIE TPaauluU (B YACTHOCTH, HAYYHBIE TPATUIIIH)
CBOCH CTpaHbl; OOIIIEMUPOBBIE TOCTHKEHHUS B 00JIACTH XMMUU; OCHOBHBIE MIPUHITUIIBI U TIPAaBUIIa OTHOIICHUS
K IIPUPOJIE; OCHOBBI 37J0POBOT0 00pa3a >KM3HU U 310pOBbECOEPEraronX TEXHOIOTUI;

IpaBuJjia MOBEJACHUS B UYPE3BbIUAWHBIX CUTYALMSIX, CBA3AHHBIX C BO3JACHCTBUEM Pa3JIMYHBIX BEILIECTB;
OCHOBHBIE TpaBa W OOS3aHHOCTH TpaKJaHUHA (B TOM YHCIE YYaIErocs), CBS3aHHbIE C JIMYHOCTHBIM,
poecCHOHANBHBIM U KU3HEHHBIM CaMOOIPEICIICHUEM;

COLIMATILHYIO 3HAYUMOCTbh U CoJIepKaHue mpodeccuil, CBI3aHHBIX C XUMUEH;

HCHBITBIBATH: YYBCTBO T'OPAOCTH 33 POCCUUCKYI0 XMMUYECKYIO HAYKy U yBa)KCHUE K HCTOPHUM €€
pa3BUTHA;, YBOKEHHUE M TMPUHATHE [OCTIDKEHUH XUMUM B MHUpPE; JIOOOBb K MPUPOJE; YBaXKEHHE K
OKpYXaroIuM (y4alluMcs, YUUTENSIM, POJUTENSIM U JAp.) — YMETh CIyIIaTb W CIHBIIIATh MapTHEpa,
MpHU3HABaTh MPAaBO KaXJIOro Ha COOCTBEHHOE MHEHHE, NMPUHUMATh PEUICHHS C y4eTOM IO3MIMHA BCex
YYaCTHHKOB; YyBCTBO IPEKPACHOTO U 3CTETHUYECKMX YYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BEILIECTB U UX
MIpPEeBpaLIeHH; CAaMOYBa)K€HUE M SMOIIMOHATILHO-TIOJIOKUTEIIFHOE OTHOIICHUE K cebe;

NPU3HABATH: IICHHOCTh 3/0POBbs (CBOETO U JIPYTHX JIOJEH); HEOOXOAMMOCTh CaMOBBIPAKEHHUS,
camopeanu3aliy, COUUAIBHOIO MPU3HAHMUS;

0CO3HABATh: TOTOBHOCTh (WJIM HETOTOBHOCTb) K CaMOCTOSITENBHBIM TMOCTYIKaM U JACHCTBHSIM,
OTBETCTBEHHOCTh 32 MX PE3yJIbTaThl; TOTOBHOCTH (MJIM HErOTOBHOCTH) OTKPBITO BBIpAXKAaTh U OTCTaWBATh
CBOIO MO3UIIMIO U KPUTUYHO OTHOCHUTHCSI K CBOUM IOCTYIIKaM;

NPOSIBJISITH: JKOJOTHYECKOE CO3HaHHE; T00pOKenaTeabHOCTh, JOBEPHE M BHUMATEIBHOCTH K
JIOJSM, TOTOBHOCTh K COTPYAHHUYECTBY U JApYKOe, OKa3aHWIO TMOMOIIM TeM, KTO B HeH HYXKIaercsd;
0000IIEeHHbIN, YCTOWYMBBIH M  HM30MpaTenbHbI  MO3HABaTEeNbHBIH  MHTEpPEC, HHHULIMATUBY H
m0003HATENFHOCTh B M3YUEHHWU MHUpa BEIIECTB M PEAKIU; LeNeyCTPeMIEHHOCTh M HACTONYHMBOCTH B
JOCTUKEHHUH 11eJIei, TOTOBHOCTh K MPEOJOJICHUIO TPYAHOCTEH; YOKIACHHOCTh B BOZMOXKHOCTHU MO3HAHUS
MPUPOBI, HEOOXOAUMOCTH Pa3yMHOTO HCIIONB30BAHMS JOCTIKCHUNH HAyKH M TEXHOJOTHH M Pa3BUTHS
o01ecTBa;

YMeTh: YCTaHaBJIMBATh CBSI3b MEX]Y LENbI0 U3YUYEHUS XUMHUH U TEM, JJIs1 YETO OHA OCYLIECTBISETCA
(MOTHMBaMH); BBITIONHATH KOPPUTUPYIOIIYIO CaMOOIEHKY, 3aKIIOYAIONIYIOCS B KOHTPOJIE 3a MPOIECCOM
WU3YYeHHUS] XMUMHHM U BHECEHHWU HEOOXOJMMBIX KOPPEKTHBOB, COOTBETCTBYIOLIUMX JTalmaM M CIocodam
M3Yy4YEHUs Kypca XUMHH; BBIIOJIHITh PETPOCIIEKTUBHYIO CAMOOIIEHKY, 3aKJIIOUAIOIIYIOCS B OLIEHKE ITpoliecca
U pe3yiabTaTa M3y4eHHs Kypca XMMHU OCHOBHOHM IIKOJIbI, TOJIBEICHMH WTOTOB HAa OCHOBE COOTHECEHHUS
LeJel u pe3yabTaToB;

CTPOUTH JKM3HEHHBIE U TMpo(deccCHOHANbHBIE TIAHBI C YYeTOM KOHKPETHBIX COIMATBHO-
HUCTOPUYECKHUX, TMOJUTHUYECKUX M HKOHOMHUYECKUX YCIOBUH; OCO3HABaTh COOCTBEHHBIE IICHHOCTH U
COOTBETCTBHE HX

MPUHUMAEMBIM B JKM3HU PEUICHUSIM; BECTH JUAJIOr HAa OCHOBE PABHOIPABHBIX OTHOUIEHUN U
B3aMMHOI'O YBA)KE€HHMSI; BBIAEIATh HPABCTBEHHBIM acCHeKT MOBEACHUS M COOTHOCUTH IOCTYNKU (CBOU M
JIpYTUX IOJeH) U COOBITHS C TPUHATBIMU JITUYECKUMU HOPMAaMH; B TIpeeliaXx CBOMX BO3MOKHOCTEU
MPOTUBOJCUCTBOBATh JEHCTBUAM M BIUSHUSM, TPEJICTABIAIONIMM yIrpo3y SKU3HHU, 3IO0POBBIO U
0€30MacHOCTH TUYHOCTH U OOIIECTBA.

Ilnannpyemble pe3ybTaThbl 00yUeHUS:

BbinycKHUK HAy4YuTCH:

* OMUCBHIBATH CBOWCTBA TBEPMABIX, JKUIKUX, ra3000pa3HBIX BEIIECTB, BBIJACNAS HX CYIIECTBEHHBIC
MIPU3HAKU;

* XapaKTepu30BaTh BEIIECTBA MO COCTaBy, CTPOCHHIO M CBOICTBaM, YyCTaHaBIUBATh MPUUYMHHO-
CJIEJICTBEHHBIE CBSI3U MEXKY JJAHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;



* PaCKpBIBATh CMBICI OCHOBHBIX XUMHYECKMX IIOHATHH «aTOM», «MOJIEKYJIa», «XMUMHYECKHU
JJIEMEHT», «IIPOCTOE BELIECTBO», «CJIOXKHOE BEIIECTBO», «BAJCHTHOCTBY», HCIIONB3Ys 3HAKOBYIO CHCTEMY
XMMMHY;

* 1300paxkaTh COCTAaB IMPOCTEHIIMX BEUIECTB C IOMOIIBIO XHMHUYECKUX (OPMYT U CYIIHOCTb
XUMHMYECKHUX PEAKIUK C TIOMOIIBIO XUMUYECKUX YPABHEHUN;

* BBIYMCIIATE OTHOCHUTEIBHYIO MOJIEKYJISIDHYIO M MOJISIPHYIO MAacChl BEIECTB, & TAK)KE€ MAaCCOBYIO
JOJII0 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUAX ISl OLEHKH UX NMPAKTUYECKOW 3HAYUMOCTH;

* CPaBHUBATh 110 COCTaBY OKCHJIbI, OCHOBAHMSI, KUCIIOTHI, COJIN;

* KJIacCU(PULIMPOBATh OKCU/IbI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTABY;

* [10JIb30BaThCA J1a00OPaTOPHBIM 000PYIOBAHUEM U XMMUYECKOH MOCYA0H;

* IPOBOJIUTh HECJIOXHbBIE XUMHUECKUE ONBITHl U HAOMIONEHUS 3a U3MEHEHUSIMH CBOMCTB BEIIECTB B
Ipolecce UX MpeBpalleHuii; co0I0AaTh NpaBuila TEXHUKU 0€30I1aCHOCTH MPH MPOBEACHUN HAOIIOACHUN U
OIIBITOB;

* pa3nu4aTh DSKCIEPUMEHTAJIBHO KHUCIOTHI M IIEJIOYH, MONb3YACh HHAMKATOpaMH; OCO3HABaTh
HE00XO0AMMOCTb COOJIIOJIEHHs Mep O€30I1aCHOCTH IIPU OOPALEHUHU C KMCIOTaMHU U ILEI04YaMHU.

* pacKpbIBaTh CMBICI Iieproandeckoro 3akoHa JI. 1. Menneneesa;

* ONMCHIBaTh M XapaKTepu3oBaTh TaONMUHYI0 (GOpPMY MEPUOAUYECKONH CHUCTEMBl XHUMHMUYECKHX
JJIEMEHTOB;

* XapaKTEpU30BaTh COCTAaB ATOMHBIX SACP U PACHPENEICHHUE 4YUCia JIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XHMHYECKUX 3JIEMEHTOB MAJbIX IEPHOJOB INEPUOJUYECKON CHUCTEMBI, a TAKXKE Kalus U
KaJIbLUS;

* pa3nuy4arth BUIbl XMMHYECKOM CBSI3U: MOHHYIO, KOBAJEHTHYIO IIOJIPHYIO, KOBAJICHTHYIO
HENOJIIPHYIO U METAJUIMYECKYIO;

* 1300pakaTh 3JIEKTPOHHO-MOHHBIE (HOPMYJIbI BELIECTB, OOPA30BAHHBIX XMMUYECKMMHU CBSA3SIMU
pa3HOro BUAA;

* BBISIBJIAITH 3aBUCUMOCTH CBOMCTB BELIECTB OT CTPOEHHUS MX KPUCTAJUIMYECKMX PEUIETOK: MOHHBIX,
aTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

* XapaKTEpU30BaTh XUMUYECKUE IJIEMEHTHl U MX COCAMHEHMSI HA OCHOBE ITOJIOKECHMS JIEMEHTOB B
NEPUOINYECKOI cucTeMe U OCOOCHHOCTEN CTPOEHUS UX aTOMOB;

* XapaKTEpU30BaTb HAy4yHOE M MHPOBO33PEHUECKOE 3HAYEHHE IEPUOJUYECKOrO0 3aKOHA H
NepUOIMYecKoil cuctemMbl Xumuueckux siemeHToB JI. . MenzaeneeBa; ¢ OOBACHATH CYTh XMMHYECKHUX
IIPOLIECCOB U UX MPUHLUUMHAIBHOE OTJINYHE OT (PU3NYECKUX;

* Ha3bIBATh IIPU3HAKU U YCIIOBUS IPOTEKAHNUS XUMUUECKUX PEAKLINM;

* YCTaHABJIMBATH NPUHAMIEKHOCTh XMMHUYECKON PEAKLMHM K ONPEACIEHHOMY THUIly 10 OJHOMY W3
KJIaCCU()MKALMOHHBIX MPU3HAKOB: 1) 10 YMCIy M COCTaBY MCXOJHBIX BEILECTB U IMPOAYKTOB pEaKLUU
(peakiuu coeMHEHMs, pa3iokKeHUs, 3aMeIIeHUs] 1 0OMeHa); 2) MO BBIIECICHUIO MU MOTJIOIEHUIO TeIIOThI
(peakuu 3K30T€pMHUYECKHE M 3HIOTEPMUYECKHE); 3) MO M3MEHEHUIO CTENeHEH OKUCIIEHUS XUMHYECKUX
3JIEMEHTOB (PEakLMU OKUCINUTEIbHO-BOCCTAHOBUTENbHBIE); 4) M0 0O0paTUMOCTH IHpolecca (peakuuu
o0OpaTUMble U HEOOpaTHUMBIE);

* COCTaBJIATh YPAaBHEHUS DJIEKTPOJMTHUYECKOW AMCCOLMALMM KHUCIIOT, LIENOYEH, COJIEH; IOIHBIE U
COKpallléHHbIE HOHHBIE YpaBHEHMs peakiuil oOMeHa; ypaBHEHHsS OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii;

* IPOrHO3UPOBATh MPOJIYKTHl XUMUYECKUX peakiuil mo (GopMyiaaM/Ha3BaHUSM HCXOJHBIX BEIIECTB;
OIpeJIeNIATh UCXOIHbIE BEIeCTBa Mo (hopMyaM/Ha3BaHUSIM MPOAYKTOB PEAKIINH;

* COCTABJIATh YPaBHEHHUS pPEaKLUUi, COOTBETCTBYIOUIMX IOCIEIOBATEIbHOCTH  («IIETIOYKE»)
[IPEBPALLCHUI HEOPraHUYECKUX BELIECTB PA3JIMYHBIX KIACCOB;

* BBIABJIATDH B IIPOLIECCE DKCIIEPUMEHTA NPU3HAKU, CBUAETEIBCTBYIOIIUE O MPOTECKAHUA XUMUYECKON
peakuuu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOU J10JIEW PACTBOPEHHOTO BEILIECTBA;

* ONIPEACNIATh XapaKTep CPeIbl BOAHBIX PACTBOPOB KHUCIIOT M WICIOYEH IO M3MEHEHHUIO OKPACKH
HUH]JIUKaTOPOB;

* IPOBOJUTh KAUYE€CTBCHHBIE PEAKLUH, MOATBEPKIAIOIINE HAJIWYME B BOIAHBIX pacTBOpax BELIECTB
OTJEIIbHBIX HOHOB

* ONpeAeTATh NPUHAIICKHOCTh HEOPTAaHUYECKUX BEIECTB K OJJHOMY M3 M3YYEHHBIX KJIacCOB/TPYII:
MeETaJUIbl U HEMETAJIbI, OKCUbl, OCHOBAHUS, KUCIIOTBI, COJI;

* COCTaBJIATH (hOPMYJIbI BEIIECTB 110 UX Ha3BAaHUSAM;

* OIIPEAECIIATh BAJICHTHOCTD U CTEIIEHb OKHUCIICHUS DJIEMEHTOB B BEILECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPraHWYECKUX COEJMHEHUH IO BAJIEHTHOCTSM U CTENEHSAM OKHCICHUS
3JIEMEHTOB, a TAK)Ke 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIHIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHHH U COJEH;

* OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS (PU3MUECKUX UM XUMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB
(METaJJIOB M HEMETAJIOB) M MX BBICIIMX OKCHJOB, OOpa30BaHHBIX 3JEMEHTaMH BTOPOIO U TPETHETO
[IEPUOJIOB;

* Ha3pIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTepHbIE sl TPYNI OKCHUIOB: KHCIOTHBIX,
OCHOBHEIX;

* Ha3bIBaTh OOIIME XUMHUYECKUE CBOMCTBA, XapaKTEPHBIE IS KaXJI0TO U3 KJIACCOB HEOPTraHMYECKHX
BEILIECTB: KUCIOT, OCHOBAHHUM, COJICH;



* IPUBOJUTH TPUMEPHl PEaKIMi, MOATBEPKAAOIIUX XUMHUYECKHE CBOICTBA HEOPTaHUYECKUX
BCIIIECTB: OKCHO0B, KMCIIOT, OCHOBAaHHU M COJICH;

* ONpENEeNsATh  BEIIECTBO-OKUCIUTENIb U BEUIECTBO-BOCCTAHOBUTENb B OKHCIUTEJIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUsX;

* COCTaBJIATh OKHCJIMTEIbHO-BOCCTAHOBUTENbHBIM OanmaHc (71 M3YYEHHBIX pEaKIuil) 1o
MPEIJIOKEHHBIM CXeMaM PeaKIuii;

* IPOBOJIUTH JTAOOPATOPHBIE OMBITHI, MOATBEPXKIAIOLINE XMMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB;

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUThHCS:

* IPaMOTHO 00paIIaThCs C BEIIECTBAMU B TOBCEIHEBHOM KU3HMU;

* OCO3HaBaTh HEOOXOAMMOCTH COOJIOJCHUS MPaBWJI SKOJIOTHMYECKH O€30MacHOro MOBEIEHUS B
OKpY>Karolle NpupoIHON Cpee;

* IOHUMATh CMBICI U HEOOXOIUMOCTh COOJIO/ICHUS TIPEITUCAHHM, TPeIIaraéMbIX B MHCTPYKLIUAX IO
UCIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH U AP.;

* HCIIOJIB30BAaTh IPUOOPETEHHBIE KITIOUEBbIE KOMIIETEHTHOCTH MPH BBIMOJIHEHUH HCCIIEA0BATEIbCKUX
MIPOEKTOB IO U3YYEHHUIO CBOMCTB, CIIOCOO0B MOJYUYEHUS U pACIIO3HABAHUS BEILIECTB;

* pa3BUBaTh KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTb, HCIOJB3YSl CpPEICTBA YCTHOW W NUCHMEHHOU
KOMMYHHMKAIIMM TpU paboTe ¢ TeKCTaMu YydyeOHUKAa U JIOMOJIHHUTEIBHOW JUTEpaTypoil, CIPaBOYHBIMU
Ta0JIMLlaMH, TPOSBIATH TOTOBHOCTh K YBAXEHUIO MHOM TOUYKHM 3pEHHUS] MPHU OOCYXKICHHH DPE3yJIbTaToOB
BBITIOJTHEHHOU PabOoThI;

* OOBEKTHBHO OIIEHUBaTh WH(GOPMAIIMIO O BEIIECTBAX M XHUMHUYECKUX MpoIleccax, KPUTHUECKU
OTHOCHUTBCSI K TICEBJIOHAYYHOU HH(OpMAIMK, HETOOPOCOBECTHON peKiiaMe, Kacarolleiicsl MCIONb30BaHUs
pa3IMYHbIX BEIIECTB.

* 0CO3HABaTh 3HAYEHHUE TCOPETHUUECKUX 3HAHUH JJIs MPAKTUUECKOM 1eATEeIbHOCTH YeI0BEKa,

* OMUCHIBATh U3YYCHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSSI IOTUKY CUCTEMHOTO aHAN34;

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTAX MEPHOAMYECKON CHUCTEMbl XUMHUYECKUX DIIEMEHTOB IS
OOBSICHEHHS U MPEIBUICHUSI CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBAaTh HH(I)opMauHOHHy}o KOMIETEHTHOCTh [OCPEICTBOM yriIyOJieHus 3HaHUKi 00 HCTOpUU
CTAaHOBJICHUS XUMHYECKOW HayKd, €€ OCHOBHBIX IOHSATUN, MEPHUOJUYECKOr0 3aKOHA KaK OJHOTO U3
BaXHEHIIINUX 3aKOHOB MPHUPOJbI, a TAKXKE O COBPEMEHHBIX JOCTHKCHUSIX HAYKU U TEXHUKH.

* COCTABJIATH MOJICKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOAUTH TPUMEPHI pPEAKIHM, MOATBEPKAAOIIUX CYIIECTBOBAHHE B3aWMOCBSI3U  MEXKIY
OCHOBHBIMH KJIACCAaMU HEOPTaHUYECKUX BEIECTB;

* IPOTHO3UPOBATh PE3YyJAbTAThl BO3ACHCTBHS pa3IMYHBIX (HAaKTOPOB HA HM3MEHEHHE CKOPOCTHU
XUMHUYECKON peaKilny;

* POTHO3UPOBATh PE3YIbTAThl BO3JEHCTBUS Pa3NUYHBIX (DAKTOPOB HA CMEHICHHE XHUMHUYECKOTO
paBHOBECHS.

* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS;

* POTHO3UPOBATh CIOCOOHOCTH BEIIECTBA MPOSIBIATH OKUCIUTEIbHBIE WU BOCCTAHOBHUTEIHHBIC
CBOMCTBA C yUE€TOM CTENIEHEN OKUCIIEHUS AIIEMEHTOB, BXOSIINX B €r0 COCTaB;

* BBISIBJISITh CYILIECTBOBAHME T€HETUYECKOW B3aMMOCBSA3M MEXKAY BELIECTBAMHM B pANY: IPOCTOE
BEILIECTBO — OKCUJl — TUAPOKCHUJ] — COJIb;

* OPraHU30BbIBaTh, MPOBOJUTh YYEHHUYECKHE IPOEKThl IO HCCIEAOBAHUIO CBOWCTB BEIIECTB,
HMMEIOIINX BAXKHOE IPAKTUYECKOE 3HAUEHUE.

Onncanue y4yeOHO-METOAUYECKOT0 M MATEPUAIHLHO-TEXHUYECKOr0 olecnevyeHus:
YueOHO — MeTOANYECKOE 00ecTIeueHne

1.ITpumepHas mporpamMMa OCHOBHOTO 00111er0 00pa3oBaHus IO XUMUH (0a30BbIi YPOBEHbD);

2.ABtopckas nporpamma O.C.I'aGpuensina, coorBercTBytomas deaepansnomy ['ocynapcTBeHHOMY
00pa3oBaTeNbHOMY CTaHJAPTy OCHOBHOTO  0Omiero oOpa3oBaHHMs W JOMylleHHas MUHHCTEPCTBOM
obpazoBanus u Hayku Poccuiickoit denepanuu (O.C.I'abpuensn [Iporpamma kypca xumuu ais 8-9 kinaccos
obmeoOpaszoBarenpHbIX yupexaenuii / O.C.I'abpuensa. — M.: [Ipocda, 2012r.).

3.I'abpuensu O. C., OctpoymoB U. I'. HacTtonpHas kHura yuutens. Xumus. 9 x 1.: Meroauueckoe
nmocobue. — M.: lIpoda, 2010r

4. Xumus. 9 k 11.: KoutponbHble U ipoBepouHbie padboThl kK yuebuuky O. C. 'abpuensHa «Xumus. 9 /
O. C. T'abpuensn, I1. H. bepeskun, A. A. Ymakosa u 1p. — M.: JIpoda, 2009r.

5.I'abpuensu O. C., OctpoymoB U. I'. Uzyyaem xumuto B 9 k 1.: Jlumakruueckue mMarepuaibl. — M.:
bauxk mmroc, 2009r.

6.'abpuensu O. C., fAmykoBa A. B. Pabouas terpans. 9 xk n. K yuebnuky O. C. 'abpuensna
«Xumus. 9». — M.: Jlpoda, 2012r.

7.I'abpuensu O. C., BockoOoitaukoBa H. I1. Xumust B TecTax, 3amayax, YHOpaKHEHUSX. 8— 9 kil
— M.: JIpoda, 2009r.

MarepunanbHO-TeXHHYECKOe o0ecreyeHne:



Jnst oOydeHHs] ydalmxcss OCHOBHOM IIKOJIBI B COOTBETCTBHHM ¢ TpeOoBaHusMu DenepallbHOTO
roCyJIapCTBEHHOTO 00pa30BaTENBLHOTO CTaHJIapTa HEOO0XOoauMa pean3aius JesTeIbHOCTHOTO IOIX0/a.
JleaTeTbHOCTHBIN MOIX0a TPEOYET MOCTOSHHOM OIOpPHI Mpoliecca 00yUYCHHS XMMUH Ha JEMOHCTPAIIHOHHBIHA
AKCTICPUMEHT, TMPAKTHUYECKUE 3aHATHS W JIa0OpaTOPHBIC OTBITHI, BBHIMOJHsAEMbIC ydamuMmucs. KaOuHer
XUMUH  OCHAIIEH KOMIUJIEKTOM JEMOHCTPAIMOHHOTO W JIabOpaTOpHOro OOOPYIOBAaHUSA MO XHMHH IS
OCHOBHOM IIKOJIBI. B KaOMHETe XUMHUU OCYIIECTBIISIFOTCS KaK ypo4yHas, TaK ¥ BHEYpouHas (GOpMbl yu4eOHO-
BOCITUTATEIBLHON NEATEILHOCTH ¢ ydamumucsa. OcHareHue B OoJbIIel 4acTH cOOTBETCTBYeT Ilepeunto
o0opynoBaHus KaOWHETa XWMHH M BKJIIOYAET PA3JIMYHBIE THUIBI CPEACTB OOydeHHs. bonblryro yacTh
000pPYyIOBaHUS COCTABJISAIOT YYEOHO-TIPAKTUUECKOe W yueOHO-1abopaTopHOEe OO0OpYAOBAaHKE, B TOM YHUCIIC
KOMIUICKT HATypaJbHBIX O0OBEKTOB, MOJCIH, MPUOOPHl U MHCTPYMEHTHI JJISI IPOBEICHUS AEMOHCTpAIli 1
MPAKTUYECKUX 3aHATUH, IEMOHCTPAIMOHHBIC TAOIHIIbI, BUJICO, MEIHA OCHAITICHUE.

B KOMIIIEKT TeXHMYECKMX W HH(POPMAIMOHHO-KOMMYHUKATUBHBIX CPEICTB OOYYCHUS BXOJISAT:

KOMIIBIOTEP, MYJIbTUMEMA IIPOEKTOP, BbIXOA B IHTEpHET.

Hcnonb30BaHue 3JEKTPOHHBIX CPEICTB 00YUECHHUS IO3BOJISIOT:

o aKTUBHU3UPOBATh JIEATEIbHOCTh OOYUaIOLIUXCs, MOJydyaTh OOJee BBICOKHE KAaueCTBEHHBIC
pe3yNbTaThl 00y4YeHHUS,;

. pu moAroToBke Kk EI'D obecneynBaTh cCaMOCTOATEILHOCT B OBJIAJICHUU COJICPKAHUEM Kypca

o ¢opmupoBate MKT - KOMIETEHTHOCTb, CIIOCOOCTBYIOIIYIO YCIIEHIHOCTH B y4eOHOMH
NesTeNbHOCTH;

o dopmuposats VY /I;

HartypanbHble 00beKThbI

Harypanbable OOBEKTBHI, HCIOJb3yeMble B OOYYCHHMH XHMHUH, BKJIIOYAIOT B CeO0S KOJUICKLIUU
MUHEpAJIOB M TOPHBIX IOPOJ, METAUIOB M CIUIABOB, MUHEPAJIbHBIX YIO0OpEHUH, IJIaCTMAacCC, Kay4dyKoOB,
BOJIOKOH H T. .

O3HakoMJIeHUE yYaluxcs ¢ o0pa3liaMd MCXOJHBIX BEIIECTB, MOJYIMPOIYKTOB M TOTOBBIX M3ICIIHUMA
MO3BOJISIET TOJIYYUTh HATJISAHOE MPEICTaBICHHE 00 ATUX MarepHualiaX, WX BHEIIHEM BHJE, a TakkKe O
HEKOTOPBIX (PU3MUYECKUX CBOHCTBAX.

XuMH4YeCKHe PeaKTUBbI U MaTepHaJibl

OOpaiieHue €O MHOTHMMH BEIIECTBaMU TpeOyeT CTPOroro COONIOACHUS IIPaBUJI TEXHHUKHU
0e30MacHOCTH, OCOOCHHO TIPH BBINOJIHCHWW ONBITOB CAMHUMH YydYalmuMUCsA. Bce HEoOXomaumple Mepbl
MPEAOCTOPOKHOCTH YKa3aHbI B COOTBETCTBYIOIIMX JOKYMEHTaX U UHCTPYKIIUAX.

XuMunueckas J1adopaTopHas nocyaa, annaparsbl U NpudOpbI

Xumudeckasi ocyJa TMOJpa3/esseTcss Ha JBE TPYIIbL JUIsl BBIMOJHEHUS ONBITOB YYAIIUMUCS U
JIEMOHCTPAIIMOHHBIX OIBITOB.

[TpubGopsl, anmapatbl U YCTaHOBKH, HCIOJIb3yeMbIe Ha ypOKaxX XUMHH, TOJPA3JEISIOT Ha OCHOBE
MIPOTEKAIOMIUX B HUX (PU3MUECKUX U XUMUYECKUX .

Mopaenu

OOBbeKkTaMl MOJETUPOBAHUS B XUMHUHU SIBJIISIIOTCS aTOMBI, MOJICKYJBI, KPHUCTAJLJIBI, 3aBOJCKHE
anmaparsl, a TAaKXKe TPOUCXOJISIIHNE TPOIECCHI.

B npenogaBanuyu XUMUU UCTIONB3YIOTCA MOJCIHN KPUCTALTHYECKUX PEIIETOK TrpaduTa, MOBAPECHHOM
COJIM, HAOOPBI MOJIEJICi aTOMOB JIJIsl COCTABJICHUSI IIAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYJI.

Y4eOHble MOCOOUS HA MEYATHOH OCHOBE

B mporiecce 00yueHnss XUMUU UCTIOIB3YIOTCS CIAEAYIOIIME TaOIUIIBI TTOCTOSSHHOTO YKCIIOHUPOBAHUSI:
«Ilepuoauyeckas cuctema xumuueckux semeHToB JI.M. MenzaeneeBay, «Tabnuia pacTBOPUMOCTH KHUCIIOT,
OCHOBAHUHN U cojeil», «IIEKTPOXUMUUYECKUN PNl HAMPSDKEHUM MeTawioB», «KpyroBopoT BelIecTB B
MIPUPOJIE» U JIP.

Jlnst opranuzanuy caMoCTOSTEILHON pab0Thl 00YUaIOIMMXCS Ha YpOoKaX MCIOIL3YIOT pa3HOOOpa3HbIC
TUIAKTUYECKHE MaTepHalbl: OTIEIbHbIE padoune JUCTHl — HMHCTPYKIIUU, KapTOUKH C 3aJaHUSIMH Pa3HOMN
CTENEHU TPYAHOCTH VISl U3YYCHHUSI HOBOTO MaTepHaia, CaMOTIPOBEPKH M KOHTPOJIS 3HAHUM YUaIIAXCSI.

s o6ecrieuennst 6€30mMacHOro Tpyaa KaOWMHETe XUMHH UMEeTCS:

. MIPOTUBOINOKAPHBIM HHBEHTAPb

o anTeuky ¢ HAbOpOM MEIMKAMEHTOB U MEPEBA30YHBIX CPE/ICTB;

. MHCTPYKIIMIO O MTpaBUiIaM 0€30MacHOCTH TPYAA ik 00y4aroImuXcs

. KYpHaJI perucTpallii HHCTPYKTaxa Mo MpaBuiaM 0€301MacHOCTH Tpy/a.






