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HOACHUTEJIBHAA 3AIINCKA

IIporpamma 1o XMMHU Ha YPOBHE OCHOBHOIO OOIIero oOpa3oBaHMsA COCTaBJIEHa Ha OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS OCHOBHOM 0Opa30oBaTeNbHONW MPOrpaMMbl OCHOBHOTO OOILEro
oOpazoBanus, npeacrasieHHbx B PI'OC 00O, a Taxke Ha ocHOBe (penepanbHON paboueil mporpamMmbl
BOCIIMTAHUS M C Y4€TOM KOHLENIMM TNpENofaBaHusi y4eOHOro mpeamera «XuUMUs» B 00pa3oBaTEIbHBIX
opranusanusax Poccuiickoit denepanumn.

[IporpamMma mo xuMuu A€t MpEACTaBICHUE O LENsIX, OOmel crpaTernyd oOydeHUs, BOCIHUTAHUSA U
pa3BUTHS OOyYAIOMIMXCS CPEACTBAMH Y4eOHOTO TpeAMeTa, YCTaHABIMBACT O00s3aTeIbHOE IPEIMETHOE
CoJiepKaHue, MPETyCMaTPUBACT pACIpEIEICHUE €ero Mo KiaccaM W CTPYKTYPHPOBAaHHE IO pasfieiaM Hu
TEMaM IporpaMmbl 10 XHMHH, OINPCACIIACT KOJUMUYCCTBCHHBIC W KAYCCTBCHHBLIC XApPaKTCPHUCTHUKU
COJACpKaHusA, PCKOMCHAYCMYIO IIOCJICAOBATCIIbHOCTL M3Y4YCHHA XUMHUHU C y‘-IéTOM MCKIIPCAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKHA YYeOHOTO TIpoIlecca, BO3PACTHBIX OCOOCHHOCTEH OO0yJaroniuxcs,
OTIpeNieNsieT BO3MOXKHOCTH TIpeIMeTa Ui peau3allii TpeOOBaHU K pe3yiabTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTelbHOM MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUsA, a Takke TpeOOBaHUM K
pe3ynpraTaM OOyueHHsT XMMHUU Ha YpPOBHE IeJied H3Yy4eHHs MpeAMeTa U OCHOBHBIX BHUAOB Y4eOHO-
MO3HABATEIBHOH JIEATETHHOCTH 00YUYaIOMIETroCs IO OCBOCHHUIO Y4EOHOTO COIEPIKaHMS.

3HaHWE XUMHUU CIYKUT OCHOBOM 11 (DOPMHUPOBAHUS MHUPOBO33PEHUS OOYYArOIIErOCs, €ro
MPEACTABICHU O MaTepuaIbHOM €IWHCTBE MHpA, BAXKHYIO POJb HUrparoT (OPMHUPYEMbIE XUMHUEH
MPEACTABJICHUS O B3aMMOIIPEBPAIEHUSX YHEPTUU W 00 ABOJIOIMN BEIIECTB B MPHUPOJE, O IMYTAX PEIICHUS
I00ANBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YETIOBEUECTBA — CHIPHEBOM, YHEPTreTUUYECKOMW, MUIIEBON M
AKOJIOTUYECKOU O€30TTaCHOCTH, MPOOIIeM 3[paBOOXPaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealln3allii BO3MOKHOCTEH ISl caMOpa3BUTHS M (POPMHUPOBAHUS KYJIBTYPBI IMYHOCTH,
e€ oOmel u GyHKIIMOHATIBLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B ((OPMHUPOBAHHE MBIILJICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00ydaromnxcsi, HABBIKOB UX
CaMOCTOSITEJIbHOM ~ y4eOHOM  JeATeNbHOCTH, SKCIEPUMEHTAIBHBIX M  HCCIEA0BAaTEIbCKUX YMEHUH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOMN KU3HU, TaK U B MPO(HECCHOHATILHOM eI TeIbHOCTH;

3HAKOMHUT CO CNEUU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IUIAIa Ha
€IMHCTBO IIPUPOJIBI u YeNoBeKa, SABJIAETCS OTBETCTBEHHBIM ATaroM
B (popMHpOBaHUH €CTECTBEHHO-HAYYHOUM IPaMOTHOCTH O0y4arOMINXCS;

CHOCO6CTByeT (I)OpMI/IPOBaHI/II-O OCHHOCTHOI'O OTHOHICHUA K CCTCCTBCHHO-HAYYHBIM 3HAHUAM, K
pupoaec, K 4CjI0OBEKY, BHOCUT CBOI BKJIaJ B O9KOJIOTHYCCKOC O6p830BaHI/IC 06yqa}01u1/1xc51.

JlaHHble HampaBjieHUs B OOYYEHUH XUMHUHM O0ECHEeUMBAIOTCS CIEUUPHUKON coaep)kaHus y4eOHOro
IpeaMeTa, KOTOPBIM sSBIIsAETCS MeJaroruuyecky aJauTHUPOBAHHBIM OTPaKEHUEM 0a30BOM HAyKH XMMUHU Ha
OTIPEIECIEHHOM JTaIe €€ pa3BUTHS.

Kpr XMMHUHU Ha  YPpOBHC OCHOBHOI'O 061_[161"0 06p330BaHI/IH OpPUCHTUPOBAH Ha OCBOCHUC
O6yLIaIOH_II/IMI/IC$I CUCTCEMBbI IICPBOHAYAIIbHBIX MOHATHMN XUMHHU, OCHOB HeopFaHquCKOﬁ XUMHHU U HECKOTOPBIX
OTJENbHBIX 3HAUYNMEBIX IMOHATHH OpraHquCKOﬁ XUMUU.

CtpykTypa coliepxaHus MPOrpaMMBbl 10 XMMHUU c(hOpMUpPOBaHA HA OCHOBE CHCTEMHOTO MOJAX0Ja K €€
n3ydyeHnto. CoJeprkaHue CKIAIbIBAETCS U3 CUCTEMbI MOHATUH O XMMHUYECKOM IEMEHTE U BEIIECTBE U
CHCTEMBl TOHATHH O XUMHUYECKOH peakunu. O0e 3TH CUCTEMbI CTPYKTYPHO OPraHM30BaHbI 1O MPUHLHUIY
IIOCJIEOBATEIBHOTO PAa3BUTHS 3HAHNN HAa OCHOBE TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— AaTOMHO-MOJICKYJIAPHOTO YYCHHUA KaK OCHOBBI BCETO €CTCCTBO3HAHU,



— Ilepuonnueckoro 3akoHa /[[. 1. MenzeneeBa Kak OCHOBHOT'O 3aKOHA XUMHU;
— YUYEHHS O CTPOEHUHU aTOMa U XUMHYECKOU CBSI3H;
— TIPEACTaBIICHUH 00 PNMEKTPOIUTHUECKOMN IUCCOIMAIINN BEIIECTB B PaCTBOpax.

Teopernueckre 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IIOJIYYEHHBIX U OCMBICICHHBIX
(axTOB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJHOTO YPOBHS K APYrOMY, BBITIOJHS (YHKIIUN OOBSCHEHUS H
IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH IIPAKTUYECKOTO IPUMEHEHMS U IOIy4CHUS
M3y4aeMbIX BEILIECTB.

OcBoeHne TpOrpaMMbl 10 XHMHHU CHOCOOCTBYET (POPMHUPOBAHHIO HPEIACTABICHUS O XUMHUYECKOMH
COCTABJIAIOLIECH HAy4YHOW KapTHHBI MHMpA B JIOTMKE €€ CHCTEMHOW NPUPOJBI, LIEHHOCTHOIO OTHOLIEHUS K
Hay4HOMY 3HAaHHIO M METOJAM I03HaHUsA B Hayke. M3yuyeHne XUMHUM MPOUCXOIUT C MPUBICYEHUEM 3HAHUU
U3 paHee U3y4yeHHBIX y4eOHBIX npeameToB: «Okpyxaromuii Mup», «bruonorus. 5—7 knaccel» u «Pusuka. 7
KJIACC».

[Ipn u3yyeHun XUMHUHM TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOM HayKu Kak 00JiacTu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON NEATETBHOCTH YEJIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB
MHPOBOH KyJAbTYpHI. 3a/aya y4€OHOTO MpeaMeTa COCTOUT B ((OPMHPOBAHUNA CUCTEMbBl XUMHUECKHX 3HAHHUI
— BaXHEHUmMX (PAKTOB, MOHSITHUIA, 3aKOHOB M TEOPETHUYECKUX IMOJOKEHUM, IOCTYMHBIX OOOOIICHHI
MHPOBO33PEHUECKOTO XapakTepa, S3blka HAayKd, B MPUOOIICHMH K HAyYHBIM METOJaM IIO3HAHHS TIPH
M3y4YEHUHN BEIIECTB M XUMHUYECKUX peakIuii, B (OPMUPOBAHUH M PA3BUTHUHU TO3HABATEIBHBIX YMEHUN U UX
MPUMEHEHUH B Y4eOHO-TIO3HABATEIHHON M y4eOHO-HCCIIEIOBATEILCKON JEATEIHPHOCTH, OCBOSHUN TPABUI
0e30macHOTO OOpaIeHus ¢ BEMECTBAMHU B MIOBCETHEBHOM KU3HHU.

[Ipyn w3yueHnn XWMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWs Ba)KHOE 3HAYEHUE MPUOOpETH
TaKue IeJH, Kak:

— ¢popMUpOBaHHE HMHTEJUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHMIO,
COTPYIHHYECTBY, CaMOCTOSITEJIbHOMY TMPHUHSATHIO pPEIICHUH, CIOCOOHOM aJanTUpoBaThCsi K OBICTPO
MEHSIOLUMCS YCIOBHSM JKU3HH;

— HaIPaBJIECHHOCTh OOYYCHMsI Ha CHCTEMATHYECKOE MPUOOIIECHHE 00yUJarImMUXCs K CaMOCTOATEIbHOM
MMO3HABATEIPHOW JESITEIIBHOCTH, HAYYHBIM METOJaM IO3HAaHUS, (GOPMHUPYIONIAM MOTHBAIIMIO M Pa3BUTHE
CIIOCOOHOCTEH K XHUMUHU;

— o0ecrieueHue yCIOBUIA, COCOOCTBYIOMIMX MPUOOPETEHUIO OOYUYAIOIIMMUCS OIBITa Pa3HOOOpa3HOM
JEeSITeNbHOCTH, MO3HAHUS M CaMOTIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUH), MMEIOIINX
YHHUBEPCATbHOE 3HAYCHHE JUIsl Pa3IUYHBIX BUJIOB JICATEIBHOCTH;

— ¢dopmupoBanue oOmIel (YyHKIMOHATBHOW M E€CTECTBEHHO-HAyYHOM TpaMOTHOCTH, B TOM YHCIE
YMEHUI OOBSCHATH U OIICHUBATH SIBJICHHS OKPY)KAIOIIETO0 MHpA, UCIOJIB3Ysl 3HAHUS U OTBIT, OTyYCHHbIE
MpU W3YYCHUU XUMHUHU, TPUMEHSATh HMX TMPU PEHIeHUH MNpoOJieM B TMOBCEAHEBHOW JKU3HM U TPYAOBOU
NEeSATENbHOCTH;

- (I)OpMI/IpOBaHI/Ie y 06yqa}01u1/1x05{ TYMaHHUCTUYCCKUX OTHOIHGHI/Iﬁ, INIOHUMaHHuA IICHHOCTH
XHUMHUYECKUX 3HAHUW I BBIpa6OTKI/I OKOJOTHUYCCKHU uenecooGpa3Horo IOBCACHUA B 6BITy 151 pr,Z[OBOfI
ACATCIIBHOCTH B LCJIAX COXpPAaHCHUA CBOCTO 3I0POBbA U oxpyxca}omeﬁ HpHpOI[HOI\/’I Cpcabl;

— pa3BUTHE MOTUBAIMH K 00Y4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCIIUTaHHUIO Ha OCHOBE
YCBOEHHsI  OOIIEYENOBEYECKHX LEHHOCTeH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpDY mpodwis H
HaNpaBJICHHOCTH JalbHEHIIero o0y4eHusl.

OO111ee 4nClIo 9YacoB, OTBEAEHHBIX JUIsl M3YUEHHUSI XUMUU Ha YPOBHE OCHOBHOTO 001Iero oopa3oBaHus,
cocranisier 136 uacoB: B 8 kiacce — 68 yaco (2 yaca B Hezeno), B 9 kiacce — 68 vacos (2 yaca B HEZIEIO).




COJEPKAHUE OBYYEHUA
8 KJIACC
IlepBonayajbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XuMHM B KU3HM 4YENOBEKA. XHMMHUS B CHCTEME HayK. Teila M BELIECTBa.
dusnueckre CBOKWCTBA BEIIECTB. ATperaTHoe COCTOssHUE BelecTB. [loHsITHe 0 MeTo1ax MO3HAHUS B XUMHH.
Uucteie BemecTBa 1 cMecH. CriocoObl pa3ieNIeHUs CMECEH.

ATOMBI U MOJIEKYNIBl. XUMUYECKHE 3JeMeHTbhl. CHMBOJBI XUMHUYECKMX 3J1eMeHTOB. [IpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumunyeckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemiectB. OTHocuTenbHas atoMHas Macca. OTHOcHTeNnbHas MOJEKYIsipHas Macca. MaccoBasg a0
XMUMHMUYECKOTO AJIEMEHTA B COCMHEHHH.

KomnuectBo BemectBa. Moabs. MossipHas Macca. B3auMOCBSI3b  KOJIMYECTBA, MacChl W 4HCIIA
CTPYKTYPHBIX €IMHUL BenlecTBa. Pacy€rsl o opMysiaM XUMHUECKUX COECTUHEHHH.

@u3nuecKkue W XUMUYECKHE SBJICHHMS. XUMHYECKas peakuuss M e€ INpU3HAKWA. 3aKOH COXpPaHEHUs
Macchl BeIIeCTB. XHUMHUYecKkHe ypaBHeHUs. Knaccupukanus XUMUYECKHMX peakuuil (COequHEeHH S,
pasnoKeHus1, 3aMeleHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHYECKOHW MOCYIOH, MpaBHiIaMH paOdOThI B JIAOOPATOPUH U TIPUEMAMH OOpaIICHHUS C
a00paTOpPHBIM 000PYIOBAHWEM, U3YYCHHE U OINMUCaHUE (DPU3UYCCKUX CBOMCTB 0Opa3I0OB HEOPTAaHUYECKUX
BeliecTB, HaOmoneHne Qu3muecknx (IUIaBIIEHHE BOCKA, TasHHUE JIbJia, pAacTHpaHHWE caxapa B CTYIIKE,
KHATICHUE W KOHJCHCANWS BOJbI) W XHUMHUYECKMX (TOpPEHHE CBEYH, MPOKAJIMBAHWE MEIHOH IPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHCJIOTOW) SIBJICHWH, HAONIOJCHWE W OINHCAaHWE IPHU3HAKOB IPOTCKAHUS
XHUMUYECKUX pEaKnui (pa3iioKCHUE caxapa, B3aMMOJCHCTBUE CEPHOW KHUCIOTHI C XJOPHIOM Oapws,
pasznoxenue ruapokcuna meau (I1) mpu HarpeBaHuu, B3auMoieiicTBre xene3a ¢ pactBopom cos Meau (11),
U3yYeHHE CIOCOOOB paslieNieHUs] CMeced: ¢ TIOMOIIbI0 MarHuTa, (QUIBTPOBAHUE, BBIIAPUBAHUE,
TUCTHWILUISIMS, XpoMmarorpadus, IPOBEJICHUE OYHCTKA IIOBApEHHOW COJIM, HAONIOJCHHE W OIHMCaHUE
pe3ysIbTaTOB MPOBEICHUS OIbITA, WIIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUs MAacChl, CO3JIaHHE MOJEIeH
MOJIEKYJ (ITapOCTEPKHEBBIX).

BaskHeiiliue nmpeacTaBuTEe I HEOPraHUYeCKHX BelleCTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — snemMeHT u mpocToe BemiecTBo. Haxoxaenue
KHUCTIOpo/ia B mpupoje, Guznyeckue U Xxumudeckue cBoictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue
kucnopoaa. CrnocoObl MoJydeHUs: KUCIOopoa B 1abopaTopuu ¥ MPOMBIIUIEHHOCTH. KpyroBopoT kucimopoaa
B npupoje. O30H — aJutoTpoItHas MOAU(UKALIUSA KUCIOPOIa.

TennoBoi BCI)CI)CKT XHMHUYECKOH pcaknun, TCPpMOXUMHUYCCKUC YPAaBHCHUA, DK30- U SHAOTCPMUYICCKUC
pCaKIuu. Tonnugo: yYroJjib U MCTaH. 3arp>13HeHI/Ie BO31yXa, YCUJICHUC ITAPHUKOBOT'O 3(1)(1)eKTa, pa3pymcHuc

O30HOBOTI'O CJIOA.

Bomopox — snmemeHT M mpocTtoe BemlecTBO. HaxokaeHue BoJopoja B Npupoie, (U3HMUECKUEe U
XMMUYECKHE CBOMCTBA, MPUMEHEHHe, CIIOCO0bI mosryueHust. Kucinotsl u conu.

MousipHbiii 00BEM ra30B. PacuéThl Mo XUMUYECKUM ypaBHEHHSIM.

®dusnyeckue cBorcTBa BoAbl. Bona kak pactBoputenb. PactBopsl. HachllieHHbIE 1 HEHACHILLICHHBIE
pactBopbl. PacTBOprMOCTh BeliecTB B BOAE. MaccoBas 10J1s BEIIECTBA B PaCTBOpE. XMMHUECKHUE CBOMCTBA



BoJbl. OcHoBaHus. Poib pacTBOpoB B IpHpPOAE M B KU3HU 4YeloBeka. KpyroBopoT Boabl B IpUPOJE.
3arpsi3HeHHe NpUPOIHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOJI.

Knaccudukarus HEOPTaHUYECKUX COCIMHECHUM. Oxkcuppl. Knaccudukarus OKCH/IOB:
cojneoOpa3ymomie (OCHOBHBIC, KUCIOTHBIE, aM(pOoTepHbIe) U HeconeoOpasytomue. HoMeHkIarypa OKCHIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [loydeHne okCuaoB.

OcnoBanus. Knaccudukarusi oCHOBaHMMN: MIENOYM M HEpPACTBOpUMBIE OCHOBaHUsA. HomeHkiatypa
OocHOBaHUH. U3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre OCHOBaHUM.

Kucnorel. Knaccupukamus kucnor. Homenknatypa kucinor. @usnueckue W XMMHYECKHE CBOMCTBA
kucnot. Pan aktuBHoctu metasuioB H. H. bekerosa. losryuenue kucior.

Comu. Homenknatypa cosieid. @u3nueckre 1 XuMUYECKUe CBoicTBa cotieid. [losyuenue comneit.
I'eneTnyeckas CBA3b MCKAY KlIaCCaMH HCOPIraHUYCCKUX COGI[I/IHCHI/II\/'I.
Xumuueckuii Ikcnepumenm:

Ka4eCTBEHHOE ONpeJeNiCHHe COACPKaHUS KHCIOpoJa B BO3IyXe, IOJNydeHHE, COOMpaHue,
pacrno3HaBaHWe W M3YYCHHE CBOWCTB KHCJIOPOJIa, HAOIOICHUE B3aMMOJICHCTBYS BEIIECTB C KUCIOPOJIOM H
YCIIOBUST BO3HMKHOBCHHSI M TPEKpAIICHUs TOpeHHs (IoXkapa), 03HAKOMJICHHE C OOpa3llaMH OKCHJIOB W
OTIMCAaHUE WX CBOWCTB, MOJIyUeHHE, COOMpaHUE, pacllO3HABAaHUE W W3YYCHHE CBOMCTB BOJIOpOJa (TOpPEHHE),
B3auMoJieiicTBue Bojgopona ¢ okcugom wMemu (II) (BO3MOXHO WCIONIB30BAaHHWE BHUICOMATEPUATIOB),
HabmoieHe 00pa3oB BEUIECTB KOJUYECTBOM 1 MOJIb, HCCIE0BAHUE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB
C Ppa3IU4YHOM PpPACTBOPUMOCTHIO, MPUTOTOBJIECHUE PACTBOPOB C OMNPEIACIEHHOW MacCOBOM  Joyieit
pacTBOPEHHOTO BELIECTBA, B3aUMOJACHCTBHE BOJBI C METaulaMd (HATpUEM M KajblueM) (BO3MOKHO
HCIOJIb30BAHME BHJIEOMATEPHANIOB), HCCIEA0BaHWE OOpa3lOB HEOPTraHMYECKUX BEIIECTB Pa3IMYHBIX
KJIacCOB, HAOJIOJEHHE M3MEHEHUS OKpPAacKHM HWHAMKATOPOB B pAcTBOpax KHUCIOT W WIeN0Yed, H3ydyeHHe
B3auMozeiicTBus okxcuga menu (II) ¢ pactBopoMm cepHOM KHUCIOTBI, KHUCIOT C METaZIaMH, PEaKIUi
HEHTpanu3aluy, MOJydeHHEe HEePacTBOPUMBIX OCHOBAHHI, BBITECHEHHWE OJHOTO MeTaljia APYruM H3
pacTBopa COJIM, PEUICHHE SKCIEPUMEHTAIBHBIX 3a/lady Mo TeMe «BaxkHeilne Kiacchl HEOPraHMYECKUX
COEIUHEHUNY.

Iepuonuyeckuii 3akon u [lepuoanyeckas cucremMa xummnueckux iemenToB JI. U. MenpaesieeBa.
Crtpoenue aToMoB. XuUMHYeCKasi CBA3b. OKHUCINTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

HepBLIe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I XUMHUYECKUX 3JIeMeHTOB. [loHsATHE O rpymmax CXO0IHbIX 3JIEMCHTOB
(H_IGJ'IOLIHBIG 1 MICJIOYHO3CMCIIbHBIC MCTAJlJIbl, I'aJIOI'CHbI, MHCPTHLIC Fa3H). SHGMGHTLI, KOTOPBIC O6p213y}OT
aM(bOTepHHC OKCHUAbI U TUAPOKCHUIDI.

Ilepuomuueckuit 3akoH. llepumoawyeckas cucrema xumuueckux jsneMeHToB JI. WM. Menneneesa.
KopoTkonepuonnas u mauHHOTIEpuoaHas ¢opMmbl [leproaudeckoil cUCTeMbl XMMHYECKHX 3JIeMEHTOB Jl.
N. Menaeneesa. Ilepuonsl u rpynmbl. PU3UYECKUM CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX sfep. M3oTonbl. DnekTpoHbl. CTpoeHHEe 3JIEKTPOHHBIX 0007109YeK
aToMOB TepBbIX 20 xuMHuueckux 31uemeHToB [lepuoanueckoiil cucremsl J{. . MenneneeBa. Xapakrepuctuka
XUMHUYECKOTO JIEMEHTA IO €r0 MoJjokeHuto B [lepuonunueckoi cucreme /1. 1. Menneneesa.

3aKOHOMCpHOCTI/I HU3MCHCHUA paauyCa aTOMOB XUMHUUYCCKUX DJJCMCHTOB, MCTAJNIMUYCCKUX U
HEMETAIUIMYECKUX CBOMCTB 110 rpyimnaMm U rnepruoaam.

3nauenue Ilepuognueckoro 3akoHa u Ilepuoauyeckoll CHUCTEMBI XMMHYECKHX DIIEMEHTOB IS
pa3BuTUs HayKu U npakTtuku. [. . MenzaeneeB — yd€HbIi ¥ TpaXXJaHNH.



Xumuueckasi cBs3b. KoBaneHTHas (TOJNSpHAas W HEMOJNSPHAs) CBA3b. JIEKTPOOTPHUIATEIHLHOCTH
XUMHUUYECKUX AJIEMEHTOB. MloHHas CBS3b.

Crenenbs  okucicHUsA. OKHCIMTEIBHO-BOCCTAHOBUTCIBHBIC pCaKkiuu. HpOL[CCCbI OKHCIICHHUA U
BoccTaHoBJIcHU. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3LoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBME T'MAPOKCUAA LIUHKA C
pacTBOpaMu KHCJIOT M INEJIOYEH, IPOBEICHHE OINBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI OKHUCIHUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakluil (ropeHue, peakliuy pa3ioxKeHus, COeAUHEHNS).

Meosrcnpeomemmnnie ceasu

Peanuzanus MexXnpeIMETHBIX CBsI3€l NMpPU U3YYEHUU XUMHH B 8 Kiacce OCYUIECTBIISIETCS 4epe3
HCI0JIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK M MOHATUH, SIBISIFOIIMXCS CHUCTEMHBIMHU
JUISL OTJIEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIH (DaKT, TUNOTE3a, TEOPHSs, 3aKOH, aHAJIU3, CUHTE3,
Kiaccuukaius, TEePHOTUIHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT, MOJCIUPOBAHHUE, H3MEpPEHHEe, MOJEIb,
SIBJICHHE.

dusnka: MaTepus, aToM, IEKTPOH, MPOTOH, HEHTPOH, WOH, HYKIWJ, W30TOIBI, PaJMOAKTUBHOCT,
MOJICKYJIa, JJIEKTPUYECKHIA 3apsj, BEMIECTBO, TelO0, O0BEM, arperatHoe COCTOSHHE BeIIeCcTBa, Tas,
(u3HUYecKre BEeIMYNHBI, SMHUIIBI H3MEPEHHUS, KOCMOC, TUTaHeThI, 3BE3161, CoJTHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaAJIbI, TOPHBIE TTOPOJIBI, OJIE3HBIE HCKOTIAaeMbI€, TOTLINBO,
BOJHBIC PECYPCHI.

9 KJIACC
BemecTtBo 1 XUuMHYeCKas peaKkuus

Ilepuomnueckuit 3akoH. llepuoawyeckas cucrema xumuueckux jsneMeHToB JI. M. Menneneesa.
CtpoeHne aroMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB XHMHUYECKHX OJJIEMEHTOB IIE€PBBIX TPEX
MEePUOJIOB, KaJIus, KaJblMsI U UX COCIMHEHUN B COOTBETCTBUM C MOJIOKEHUEM 3JIeMeHTOB B [lepuomyeckoit
CHUCTEME U CTPOCHUEM MX aTOMOB.

CTpOGHI/IC BEIIIECTBA: BHUJABI XUMHYECKOM CBS3H. THUIIBI KPpUCTATNINYCCKUX peIJ_IéTOK, 3aBUCHUMOCTb
CBOMCTB BEII[ECTBA OT THUIIA KpHCT&J’IJ’IH‘IGCKOﬁ peI_I_IéTKI/I 1 BUJA XUMHUYECKOU CBS3H.

KJ'IaCCI/I(I)I/IKaI_[I/ISI U HOMCHKJIATYpa HCOPraHUYCCKHUX BCIICCTB. XHWMHUYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIHNXCA K PA3JIMYHBIM KJIaCCaM HCOPTraHUYCCKUX COGﬂHHCHHﬁ, FCHETUYCCKAaA CBA3b HCOPIraHUYCCKUX
BCIIICCTB.

Knaccn(bmcaunﬂ XUMHNYCCKHNX pCaKLII/Iﬁ o pasjiM4HbIM IIPHU3HAKaAM (HO qucily " COCTaBy
Y4aCTBYIOIIIUX B pC€akKOHUU BEHICCTB, IO TCIUIOBOMY 3(p(1)eKTy, M0 HU3MEHEHUIO CTENEHEH OKHCICHUS
XUMHUYCCKHUX OJJIEMCHTOB, IIO O6paTI/IMOCTI/I, o yd4aCTuro KaTaJm3aT0pa). DK30- H SHAOTCPMHUUCCKUC
pCaKknuu, TCPMOXUMHUYCCKUC YPABHCHUS.



[TonsiTue o ckopocTH XuMHuUecKon peakiuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX
peakuusax. IloHATHE O TOMOTEHHBIX M reTeporeHHelXx peakuusax. llomstue o xaramuse. Ilonstue o
XMMHUYECKOM paBHOBeCUU. DaKTOPBI, BIUAIOIIME HAa CKOPOCTbh XUMHYECKOM pEAKUUU U IIOJOKCHHUE
XMMHUYECKOIO PAaBHOBECHS.

OKHCIIUTENHbHO-BOCCTAHOBUTEIHHBIC peakiuu, AJIEKTPOHHBIIN OanmaHc OKUCITUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. COoCTaBlIeHHE YPaBHEHHM OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKLUNA C
HCII0JIb30BAHUEM METO/1a 3JIEKTPOHHOro OanaHca.

Teopust AMEKTPOJIUTUICCKON NUCCONMANUU. DJEKTPOIUTHl U HEIICKTPOJUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M JTUCCOIMAIMU BEIISCTB C PA3IMYHBIMA BUIAMH XHUMHYECKOH CBsi3u. CTENEHb JUCCOIHMAIIHH.
CusnbHbIe U c1a0bIe AJIEKTPOJIUTHI.

Peakuun nonHoro oomMeHa. Y cinoBus NpOTEKaHUs peakuii HOHHOTO 0OMEHa, MOJIHbIE U COKpAILlEHHBIE
HMOHHBbIE ypaBHeHMsI peakuui. CBONCTBAa KHUCIOT, OCHOBAaHMH U COJE€M B CBeTe NpPEIACTaBICHUN 00
ANIEKTPOJIUTUYECKON qucconnanuu. KauecTBeHHbIe peakiy Ha HOHbL. [IoHsATHE O THApOIN3e Comeil.

Xumuueckuii IKCREPpUMEHM .

O3HAKOMJICHHE C MOJCTSIMH KPUCTAJUTMYECKHX PEIIETOK HEOPTaHWYECKHUX BEIIECTB — METaUIOB U
HeMeTaioB (rpaduTa U anMasa), CIOKHBIX BELIECTB (XJIOpHJA HATpHsl), HCCIEAOBAHHWE 3aBUCHUMOCTHU
CKOPOCTH  XHMHUYECKOW  peakmuu  OT  BO3JIEHUCTBHUS  PAa3IMYHBIX  (PAKTOPOB,  HCCIICIOBAHWE
AIIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCa MUCCOIMAINN KUCIIOT, MIeTI04Yel U coneld (BO3MOYKHO
WCTIOJIb30BAHNE BHUAECO MaTEpPHAliOB), TPOBEICHHE ONBITOB, WJUTIOCTPUPYIOMINAX TPU3HAKK TPOTEKAHUS
peaknuii WMOHHOTO oOOMeHa (oOpa3oBaHME OCaaKa, BBIJCICHHE Tasza, OOpa3oBaHUE BOJBI), OIBITOB,
WITIOCTPUPYIOIIMX ~ HPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHTENBHBIX ~ peakuuii  (TOpeHHe, peakuuu
pa3NIoKEeHNsI, COSANHEHNUS), PACTIO3HABaHWE HEOPTraHNYECKHX BEIIECTB C OMOIIBIO KAYECTBEHHBIX PEaKIui
Ha MOHBI, PEIICHHE SKCIICPUMEHTAIBHBIX 3a/1a4.

HeMeTanasl M MX coeTHHEHUS

OOmas xapakTepucTuka ranoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU
okucienusa. Ctpoenue u (pusnueckue CBOICTBA MPOCTHIX BEIIECTB — raJJOT€HOB. XUMHUYECKHE CBONCTBA Ha
npuMepe xjopa (B3auMOJEHCTBHE C MeTajulaMH, HeMeTalllaMH, Iienodamu). XsopoBoaopoid. CoinsHas
KHCIIOTa, XMMHUYECKHE CBOICTBA, MOTydyeHue, NpuMeHenue. JlelicTBue xjaopa 1 XJI0pOBOIOPO/ia Ha OpraHu3M
yenoBeka. BaxkHeillne XI0puapl U MX HaX0KJIEHUE B IPUPO/IE.

Obmas xapakTtepuctuka s1eMeHTOoB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CtpoeHue U (U3MYECKHUE CBOWCTBA MPOCTBHIX BEIIECTB — KHUCIOPOJAa H CEPBHI.
AnnoTponHble MOAU(PHUKAIIMU KUCIOPOJa U cepbl. XUMUYECKHE CBOICTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢busnueckue U xumudeckue cBoiicTBa. OKCHABI CEpbl KaK MPEICTAaBUTENM KUCIOTHBIX OKCUAOB. CepHas
KUCTIOTa, (U3HUeCKHe W XHMMHYECKHe CBOHCTBa (00IIMe Kak TMpeAcTaBUTENs Kiacca KHCIOT H
cnenuduueckue). XuMU4YecKre peakiiiy, JeKallie B OCHOBE MPOMBIILIEHHOTO CIoco0a MOMydeHHs CEpHOI
KUCIOTHL. [IpuMeneHune cepHoi KUCIOThL. COM CepHOM KUCIIOTHI, KaUeCTBEHHAs peaklusl Ha Cyab(daT-HOH.
HaxoxneHne cepsl M €€ COEAUHEHMH B MpUPOAE. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOUIEH Cpensl
COEJMHEHUSIMH cepbl (KUCIIOTHbIE JIOKIM, 3arps3HEHHE BO3/AyXa M BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmiass xapakTepucTHKa 3JeMeHTOB VA-Tpymmbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbBIE
CTETIEHH OKHCICHUS. A30T, pachpoCTpaHEHHEe B TpuUpojie, (U3NYECKUE U XUMHUYECKUE CBOWMCTBA.
KpyroBopoTr a3zora B mpupoge. AMMHUAK, ero (QuU3MYECKHe U XUMHUYECKHE CBOWCTBA, TMOJYYCHHE U
npumeHenne. Comu aMMoOHUSs, UX (PU3UYECKHEe W XMMUYECKHE CBOWCTBa, MpHMeHeHue. KadecTBeHHas
peakiusi Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ ToNydeHue, (PU3MYecKrne M XUMUYECKUE CBOMCTBA
(oOmme kak MpeacTaBUTENsl Kiacca KUCIOT W crnenududeckue). Vcmoib30BaHWEe HUTPATOB W CoJied
aMMOHHSI B Ka4yeCTBE MHHEPAIbHBIX YyHOOpeHHi. XHUMHUECKOe 3arpsi3HEHHUE OKpYKAIIIeH Ccpebl
COCIMHEHUSMU a30Ta (KUCIIOTHBIE MJOXIH, 3arpsA3HEHHWE BO31yxa, MOYBBI W BOJ0EMOB). Docdop,



ajtoTponHble Moaudukanuu ¢ocdopa, pusmueckue u xumuueckue cpoiictBa. Okcua Qocdopa (V) u
docdopHas kucinora, QU3NYECKHE M XUMHYECKHUE CBOMHCTBa, moiydenwe. McmombzoBanue (ocdaroB B
Ka4yecTBE MUHEPAIBHBIX YIOOpEHUH.

OOmast xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
CTETIEHU OKUCIICHUS. YTIIEPOA, aJUIOTPOIHbIE MOIU(HUKAIIMU, PACIPOCTPAHEHNE B MPUPOJIE, (PU3HUECKHE U
XUMUYecKue cBoiictBa. Ancopbuus. Kpyrosopot yriepoaa B npupoje. OKCHab yriieposa, uxX Gpu3nuecKue
U XUMHUYECKHE CBOICTBA, JEHUCTBHE HA JKUBHIE OPraHU3MBbI, MOJIyYEHUE U NPUMEHEHHE. DKOJOIMYEcKue
npoOsiemMbl, CBs3aHHBIE C OKcuaoMm yriepona (IV), rumoresa TI00aqpHOTO TOTEIUICHHS KIIMMATa,
MApHUKOBBINA APQEKT. YTOIbHAS KUCIOTa B €€ CONM, X (PU3MUECKUEe U XMMUYECKHE CBOMCTBA, TIOJIYYCHHUE
npuMeHeHne. KauecTBenHas peakuus Ha KapOoHAT-HOHBL Vcronp30BaHue KapOOHATOB B OBITY, MEAMIIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO0351CTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COECJUHEHMSIX yriepoja (MeTaH, 3TaH,
9TUJICH, ALlETHIEH, 3TAHOJI, [IMLEPHH, YKCYCHAs KucioTa). [IpupogHbIe HICTOUHUKHN YrII€eBOAOPOAOB (YroJb,
MPUPOJIHBIN ra3, HE(PTH), MPOAYKTHl MX NepepaboTKU (O€H3MH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTHE O OMOJIOTUYECKU BaXKHBIX BELIECTBAX: JKUpaX, OesKax, YriaeBoJax — U UX POJIA B )KU3HU YEIOBEKa.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COETNHEHUH.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOWCTBA, MOJydyeHHEe M NpumMeHeHue. CoeanHeHus
KpeMmHus B nmpupoje. O0mue npencrasienus o6 okcuae kpemuus (IV) u kpemuueBoit kucnore. CHIIMKaTHI,
UX HCIOJIb30BaHHWE B OBITY, B IMPOMBIIUIEHHOCTU. BakHelinne cTpouTeslbHble MaTepuasbl: KepaMmHKa,
CTEKJIO, IIEMEHT, OETOH, kKene300eToH. [IpobaemMbr 6€30TacHOTO UCIOJIb30BAHUS CTPOUTEIILHBIX MAaTEPHUATIOB
B IIOBCETHEBHOW KU3HMU.

Xumuueckuii IKcnepumenm:

u3yueHre O0Opa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKIMil Ha XJIOPUI-HOHBI U HAOIIOICHHE MMPU3HAKOB MX MPOTEKAHMUS, OTIBITHI, OTPAKAIOIIHIEC
¢u3nveckne MW XUMHYECKHE CBOWCTBA TaJOTEHOB M WX COCAWHEHHH (BO3MOXKHO WCIIOJIb30BaHHE
BHJICOMATEpHAJIOB), O3HAKOMJICHHE C OOpa3liaMHu XJOPHUJIOB (TaJOTE€HUIOB), O3HAKOMJIEHHE C OOpa3laMu
ceppl W €€ coeIMHEHHSAMH (BO3MOXKHO WCIIOJIb30BaHUE BHUACOMATEPHATIOB), HAOJIOJEHHE Ipolecca
oOyrmmBaHUs caxapa TOJ JCWCTBUEM KOHIICHTPUPOBAHHON CEPHOM KHCJIOTHI, M3YyYCHHE XUMHUYECKUX
CBOMCTB pa30aBICHHOW CEpHOW KHCJIOTHI, MPOBEICHHE KAYECTBEHHOHW pEaKkIWu Ha Cylb(par-HOH U
HaOJro/IeHUe MpHU3HaKa e€ MPOTEKaHMsI, O3HAKOMIICHHE C (PU3MUECKUMH CBOMCTBaMU a30Ta, Gocdopa u ux
COCIMHEHUN (BO3MOXKHO HCIOJb30BAHHUE BHUACOMATEPHATIOB), OOpa3llaMM a30THBIX U (OCcHOPHBIX
ynoOpeHui, TOJy4YeHue, COOHMpaHHe, paclo3HABAHWE W HW3YYCHHE CBOWCTB aMMHakKa, IPOBEICHHE
Ka4eCTBEHHBIX pEakKiuii Ha WOH aMMOHUS U (ocdar-WOH M U3yYCHHE INPU3HAKOB HX IPOTEKAHUS,
B3aMMOJICHCTBHEC KOHIICHTPUPOBAHHON a30THOM KHUCJIOTBI C MeIbl0 (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATCPUAIIOB), HW3y4YCHHE MOJCICH KPUCTAJUIMYECKUX pEmETOK anmasa, rpaduta, QyiiepeHa,
03HAKOMJICHHE C MPOIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIECTB aKTMBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTHBOra3a, MoJydeHHe, COOMpaHue, paclio3HABAHUE M U3yYCHUE CBOWCTB YIVIEKHUCIIOTO Ta3a, MPOBEACHUE
Ka4eCTBEHHBIX pPEaKIUid Ha KapOOHAT W CHUJIMKAT-MOHBl M HW3YyYCHHE NPU3HAKOB UX IPOTEKaHUS,
03HAKOMJIEHHE C TPOAYKIHUEH CHIMKATHON MPOMBIIIIEHHOCTH, PEIIeHHEe SKCIEPUMEHTAIBHBIX 3a/1ad 0
TeMe «BakHelne HeMeTaulbl U UX COSAMHEHU .

MeTa/JIbI H X COCAMHEHUS

OOmast xapakTepuCTHKa XMUMHMYECKMX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHMM MX TIOJOXKEHUS B
Ilepuoguueckoii cucremMe xumuueckux snemeHtoB J[. WM. MenneneeBa u crtpoeHus atomoB. CTpoeHue
MeTaJIoB. MeTtayuinueckas CBs3b U METAUIMYECKas KPUCTAUINYECKash PEMIETKA. DJIEKTPOXUMUYECKUN AL
HanpspkeHUd metaioB. dusnyeckne M XMMHYECKHE CBOWCTBA MeTayuioB. OOmiue crnocoObl MOTydeHus
MeTayuioB. [loHsATHE O KOPPO3UU METAJIIIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI MX OT Koppo3uH. CruiaBbl (CTajb,
YYT'YH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIICHHOCTH.



[llenounsle Meramnel: mnojoxkeHue B llepruoanyeckol cHUCTEME XHUMHUYECKHX JJIeMEHTOB /I
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaX0XJAeHUE B Ipupojae. PU3nueckue U XMMUYECKHE CBOMCTBA (Ha
npuMepe HaTpust U Kayust). OKCUABI U TUAPOKCUABI HATpUsS U Kanus. [IpuMeHeHue menoYHbIX METaIIOB 1
UX COCIMHCHUI.

[IlenoyHO3eMeENbHBIE METAJUIBI MAarHui M KajabLUW: II0JIO)KeHHE B Ilepuonmueckoil cucreme
XxumMudeckux 3ieMeHToB 1. . MeneneeBa, CTpoeHHe UX aTOMOB, HaX0XJAeHHUE B npupoae. Gusndeckue u
XMMHMUYECKHE CBOMCTBA MarHus M Kajapuus. Baxnelme coenuHeHUs KajibLus (OKCUI, THJIPOKCHUI, COJIN).
JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHMS.

AmomunuMil: nosoxkenue B llepuonudeckont cucreme xumudeckux uiemeHToB /I WM. Menneneesa,
CTpPOEHHUE aTOMa, HAXOXKJEHHUE B Ipupojie. PU3NUeCKue U XUMUYECKUE CBOWCTBA aJIIOMUHUSA. AMDOTEpHBIE
CBOICTBa OKCHJA U TUAPOKCH/IA ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepuommueckoit cucreme xumuudeckux snemeHtoB [l . Menpeneesa,
CTPOCHHE aToOMa, HAXOKIACHHUC B MPUPOJIL. duznyeckne W XHUMHYECKHE CBOMCTBA >Kele3a. OKCI/II[BI,
ruapokcuabl U conu xenesa (1) u sxenesa (III), ux cocras, cBOWicTBa U MOTyYEHUE.

Xumuueckuii IKCREPpUMEHm .

O3HAKOMJICHWE ¢ O0OpasllaMd METa/UIOB W CIUIABOB, WX (U3WYCCKUMHU CBOMCTBAMH, W3yYCHHE
pe3ynbTaTOB KOPPO3WU METAIOB (BO3MOXKHO HCIOJIb30BAaHHE BHUACOMATEPUATIOB), OCOOEHHOCTEH
B3aUMO/JICHCTBUSl OKCHJA KaJbliUg W HATPUS C BOJAON (BO3MOXXKHO MCIIOJIb30BaHHE BHUJEOMATEPHAJIOB),
HCCIIeIOBaHUE CBOMCTB JKECTKOW BOJIBI, ITPOIECcCa TOPEHUS XKelle3a B KACIOpo ie (BO3MOKHO MCIIOJIb30BaHHE
BI/I)IGOMaTepI/IaJ'IOB), IMPU3HAKOB IIPOTECKAHHUA KAa4YCCTBCHHBIX peaKHI/Iﬁ Ha HWOHBI. MarHus, KaJlbIud,
amromMuHusi, 1mHKa, skeme3a (II) m xemesa (III), memm (II), HaGmromeHWe W OMUCAHHWE TIPOIIECCOB
OKpAaIllMBaHUs IJIAMEHU MOHAMHU HATPHS, KAl U KaJbIHs (BO3MOXHO HCIOJIH30BAHNE BHICOMATEPHAIIOB),
uccieoBaHue aM(OTEPHBIX CBOWCTB THUAPOKCHIA AQTIOMUHHUS ¥ THIPOKCHIA IIMHKA, peIIeHHEe
AKCTIEPUMEHTAIBHBIX 33134 10 TeMe «BaxHele MeTauibl 1 UX COCHHECHUS.

XuMHUSA U OKPYKaKIIas cpena

BemecrBa n Marc€puajbl B HOBCCHHCBHOﬁ JKU3HH 4elioBeka. be3omacHoe mcnoian30BaHue BC€IIECCTB U
XUMHYCCKHUX peaKHI/Iﬁ B 6BITy. HepBaﬂ IOMOLIB ITPU XUMHUUYCCKHUX OXKOI'aX 1 OTPaBJICHUAX.

XUMHYECKOe 3arpsi3HEHUE OKpYXaromie cpeabl (MpeaeibHas JOMyCTUMAash KOHIICHTpAIHs BEIlecTB,
nanee — [1/1K). Pons XuMuu B perieHUH 3KOJIOTHYECKUX TTPOOIIEM.

Xumuueckuii Ikcnepumenm:

U3y4eHue 00pa3loB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MIOJIMMEPHbIE MaTepUalbl).

Mesrcnpeomemmnunie ceasu

Peanuzamust MeXnpeaIMETHBIX CBS3€M MPU M3YYEHHMM XUMUU B 9 Kiacce OCYHIECTBISIETCA 4Yepes
HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHMA, TaK W TOHATUH, SIBISIFOIIUXCS CHUCTEMHBIMHU
JUISL OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE MOHATHS: HaydyHBIM (DakT, TMIOTE3a, 3aKOH, TEOPHS, aHAIHU3, CHHTES,
KIacCU(pUKaIus, MEePUOJUYHOCTh, HAONIONEHUE, AKCIEPUMEHT, MOJCIHPOBaHUE, H3MEPEHHE, MOJIeNb,
SIBJIICHUE, TAPHUKOBBIN 3D (DEKT, TEXHOIOTHsI, MaTepUaIbl.

®dusuka: mMarepus, aToM, JJIEKTPOH, NMPOTOH, HEMTPOH, WOH, HYKIWJI, WU30TOIbI, PaJIUOAKTUBHOCT,

MOJICKYIJIA, 3HeKTpH‘leCKHf/'I 3apsa, IpOBOJHUKHU, IMOJTYIPOBOJHUKH, NUIJICKTPUKH, (I)OTOBHeMeHT, BCIICCTBO,
TCJI0, O6’béM, arperaTHo¢ COCTOAHUC BCIICCTBA, I'a3, paCTBOpP, paCTBOPUMOCTDH, KPUCTAJUIMYCCKAA pCI_I_IéTKa,



CIIJIaBBI, (1)I/I3I/I‘-ICCKI/IC BCIWYMHBI, CIWHHUIIBI I/I3MepeHI/I$I, KOCMHYECCKOC HpOCTpaHCTBO, I1IJTaHCTHI, 3Bé3IH>I,
Counre.

buonorusi:  ¢orocunTe3, ApixaHue, Ouocdepa, IKOCUCTEMa, MHHEpaJbHBIE  yI0OpeHus,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTBI, IUTATENIbHBIE BELLIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPO/IBI, MOJIE3HBIE HCKOTIAEMbIE, TOTLTUBO,
BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMIHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBI OCHOBHOTO OOIIEro OOpa3oBaHMs JAOCTUTAIOTCS B
X0ae O6y‘-ICHI/I$[ XUMHUHN B CIAUHCTBC yqe6H0171 M BOCIHATATEIbHOU JCATCIIBHOCTH B COOTBETCTBHUU C
TpaaAUIIUOHHBIMHU pOCCHfICKHMH CONUOKYJIBTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU LHCHHOCTAMM, NPUHATBIMU
B O6III€CTB€ IMpaBUJIaMH U HOpMaMHU MOBCJACHUA U CHOCO6CTBYIOT mnmponeccaMm CaMOIIO3HaHHUs, CaMOPa3BUTHUA
Y COIMATN3AINA 00YJIarOIITUXCS.

JImaHOCTHEIE PE3YIbTATBl OTPAXAIOT TOTOBHOCTH O6yanOHII/IXCSI PYKOBOACTBOBATHCA CHCTEMOM
IIO3UTUBHBIX IIEHHOCTHBLIX OpI/IeHTaHI/Iﬁ " paCIIUPCHHUEC OIIbITA ACATCIIBHOCTU Ha eé OCHOBE, B TOM YHCJIC B
qacTH:

1) maTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HaydHOMY HacleAuIo,
MOHUMAaHMs 3HAYEHUs XUMHMYECKON HAayKd B JKM3HU COBPEMEHHOrO OOIIECTBAa, CIIOCOOHOCTU BIAlIETh
JIOCTOBEpHOU MH(MOPMAIEH O MEePEOBBIX JOCTHKEHUSAX U OTKPBITHUSIX MHUPOBON M OTEUYECTBEHHOW XMMUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpaIaHCKOTr0 BOCIIUTAHMSA:

OpeaACTaBJICHNUA O COLHAJIBHBIX HOPMAX MW IIpaBUJIaX MCKIIMYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBCE,
KOMMYHHKaTHBHOﬁ KOMIICTECHTHOCTHU B 06H_[eCTBeHHO HOJ'IC?)HOﬁ, y‘ICGHOHCCHCZ{OBaTeHBCKOﬁ, TBOp‘lGCKOﬁ n
APpYrux BUAax ACATCIBHOCTU, TOTOBHOCTU K pa3H006pa3H0171 COBMECTHOM JIeATCIbHOCTH IIpHU BLINIOJIHCHUH
y‘le6HI>IX, IMO3HABATCIIbHBIX 3a4da4, BbIIIOJIHCHHUH XHUMHUYCCKUX OKCIICPHUMCHTOB, CO3JaHUHU y‘le6HLIX
IIPOCKTOB, CTPECMJICHUA K B3aUMOIIOHMMAHHWIO W B3aMMOIIOMOIIHX B ITPOLICCCE aTOM y‘IC6HOI>i JACATCIIBHOCTH,
TOTOBHOCTH OIICHUBATh CBOE MOBEICHHE U MOCTYIIKH CBOUX TOBapI/II_I_[eﬁ C IIO3UMIMHK HPABCTBCHHLIX H
IIpaBOBLIX HOPM C y‘IéTOM 0CO3HaHMS TTOCIEICTBUI IOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSI:

MHUPOBO33PCHUYCCKHUEC TIPCACTABJICHUA O BCHICCTBEC U XHUMHYECKOU pCaKkiun, COOTBCTCTBYIOIIUC
COBPEMCHHOMY YPOBHIO Pa3BUTUA HAYKU U COCTABJIAIOUIMC OCHOBY I ITOHHMMAHUA CYIIHOCTH Haquoﬁ
KapTUHbBlI MHUpaA, NPCACTABJICHUA 00 OCHOBHEBIX 3aKOHOMCPHOCTAX PpPa3BUTHA MPUPOABI, B3aUMOCBA3AX
YCJI0BCKa C HpPIpOI[HOﬁ cpezloﬁ, O pOJIM XUMHUU B IIO3HAHUU 3TUX 3aKOHOMepHOCTCI>’I;

MO3HABATCIIbHBIC MOTUBLI, HAITPABJICHHBIC HA ITOJIYUCHUC HOBBIX 3HAHUM 110 XUMUU, HCO6XO,Z[I/IMLIC JJIA
0OBSICHEHHS Ha6J'IIOI[aCMBIX mponueccoB 1 HBHCHHﬁ, HOBH&B&TCHBHOﬁ, HH(I)OpMaHHOHHOﬁ U YUTATEIbCKOM
KYJIbTYpPBI, B TOM 4YHUCIIC HABBIKOB CaMOCTOSTENbLHOMN pa6OTLI C y‘{e6HBIMI/I TCKCTaMU, CHp&BO‘-IHOfI
J'IPITCpElTypOfI, JOCTYITHBIMH TCXHUYCCKUMHU CPCIACTBAMU I/IH(I)OpMaI_II/IOHHBIX TCXHOJIOT Hﬁ;



UHTEpeC K OOYYeHHI0O H TIO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa3oBaHUI0, TMPOCKTHOW W  HUCCIEIOBATEIBCKON JESATENLHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJICHHOCTH U YPOBHS OOyUYCHHSI B TabHEHIIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTU HW3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 3/10pOBbIO, YCTAHOBKM Ha
3/10pOBBIM 00pa3 ’KU3HHM, OCO3HAHME IOCIEACTBUN M HENPUATUE BPEIHBIX MPHUBBIYEK (YHOTpeOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUs), HEOOXOAUMOCTH COOJIIOZCHUS MPaBUi OE30MaCHOCTH MPH OOpAICHUH C
XMUMHUYECKUMH BELIECTBAMU B ObITY U pealbHOMN KU3HHU;

5) Tpy10BOro BOCIIUTAHUSI:

UHTEpEC K MPAaKTUYECKOMY H3y4eHMIO NMpodeccuil u TpyJa pa3iudyHOIo poja, yBaXeHHE K TpyAy U
pe3ynbTaTaM TPYAOBOM IEATEIBHOCTH, B TOM YHMCJIE€ HAa OCHOBE NPUMEHEHUS INPEAMETHBIX 3HAHUM IO
XMUMHH, OCO3HAHHBIM BBIOOP HMHAMBHUIYaIbHOM TpPAEKTOPUU MPOJOJKEHHsI OOpa3oBaHUS C Y4ETOM
JIMYHOCTHBIX UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB M MOTPEOHOCTEN, YCTIEIIHOM
podeccHoHaAIbHON AESITENTbHOCTH M PAa3BUTHS HEOOXOJIUMBIX YMEHMH, TOTOBHOCTh aJalTHPOBATHCS B
Ipo(heCCHOHAIILHOU Cpesie;

6) 3K0JIOrHYecKOro BOCUTAHMS:

9KOJIOTUYECKH IIEIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK MCTOUYHUKY JKU3HU Ha 3eMJjie, OCHOBE €€
CYIIIECTBOBAHUS, TMOHUMAHWE IIEHHOCTH 3J0POBOTO W 0€30MacHOTO 00pas3a KU3HHU, OTBETCTBEHHOE
OTHOIIIEHNUE K COOCTBEHHOMY (PM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHME IIEHHOCTH COOIOCHUS
MpaBuUJ OE30MACHOTO TTOBEJCHUS MTPH pabOTE C BEIICCTBAMH, a TAK)KE B CHUTYAIUAX, YIPOKAIOIIUX 370POBHIO
W KW3HU JIFOJICH;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHWA, [OJIy4aeMble IpPU HM3YYEHHM XUMHHM, IS pelleHus 3ajad,
CBSI3AHHBIX C OKPYXaIOIIEH MNPUPOAHON CpemoW, Il TOBBIIICHHS YPOBHS SKOJOTHYECKOW KYJIbTYPHI,
OCO3HAHUS TJI00ATBFHOIO XapaKTepa SKOJOTHYECKUX MpoOJieM U MyTel MX pelieHus MOCPEeICTBOM METOJIOB
XMUMHH, OSKOJOTHYECKOIO  MBIILJICHUS, YMEHHUS  PYKOBOJCTBOBATbCSI MM B  IIO3HABaTeNbHOI,
KOMMYHHKATHUBHOM U COLIMATIBHON MPaKTHKE.

METAIIPEIMETHBIE PE3YJIbTATHI

B cocraBe meranpeaAMETHBIX Pe3yJIbTaTOB BBLICISIOT 3HAYUMbIC U151 (POPMUPOBAHUST MUPOBO33PCHHS
oOlLIeHAYYHbIC MOHATHS (3aKOH, TEOpPWs, MPUHLUIL, THIOTe3a, (aKT, CHCTeMa, MPOLECC, SKCIEPUMEHT M
ApYroe.), KOTOPbIC HUCIOJb3YIOTCSI B €CTECTBCHHO-HAYYHBIX YYCOHBIX MPEIMETaxX M MO3BOJIIOT HA OCHOBE
3HAHUI W3 ATUX NPEIMETOB (POPMUPOBATH INPEJCTABICHUE O IIEIOCTHONM HAy4HOH KapTHHE MHpa, H
yHUBEpCallbHbIE y4eOHbIe NEeWCTBHSA (TIO3HABAaTENIbHBIE, KOMMYHHKATHUBHBIC, PETYJSATHBHBIE), KOTOPHIC
oOecrieunBarOT (OPMUPOBAHUE TOTOBHOCTH K CAaMOCTOSITEIPHOMY IUIAHUPOBAHHIO M OCYIIECTBICHUIO
y4eOHoi JEeSITebHOCTH.

IHo3naBaTebHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

Ba3oBble JJornueckue aeiicTBUA:

YMEHHS UCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHUU 3HAHUM: PACKPBIBATH CMBICII
XUMHYECKUX TOHATUU (BBIICNATh WX XapaKTepHbIE MPU3HAKHU, yCTAHABJIMBATh B3aWMOCBSI3b C JIPYTUMHU

HOH}ITI/ISIMI/I), HUCIIOJB30BaTh INOHATHUA IJIA 00BIICHEHHUS OTACIBHBIX (baKTOB u HBHCHHﬁ, BBI6I/IpaTL OCHOBAaHHA
W KpUTCPHUU IJIA KJIaCCI/I(l)I/IKaL[I/II/I XUMHNYCCKHX BCIICCTB U XUMHUYCCKHUX peaKHHﬁ, yCTaHaBJIMBAThb MPUYIUHHO -



CJICACTBCHHBIC CBA3U MCKAY 00beKTaMU HU3YyUCHUA, CTPOUTH JIOTUYCCKHUC PACCYXKICHUSA (I/IHILYKTI/IBHBIC,
ACAYKTHBHBIC, 10 aHaHOFI/H/I), JACJIaTh BbIBOAbBI U 3aKJIFOUYCHU A,

YMEHHE NPUMEHATH B MpOIECCE IMO3HAHUS TNOHATHUA (NPEAMETHBIE U METANpEAMETHBIE),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, UCIOJB3YEMbIE B XUMUH, [IPEOOPa30BbIBATh LIMPOKO NPUMEHSIEMbIE B
XMMUHU MOJICNIbHBIE TPEICTABICHUS — XUMHUYECKHI 3HAK (CHMBOJI 3JIEMEHTa), XUMHYecKas Qopmyna H
ypaBHEHHE XHMHYECKOW peakIUuu — MpPHU peIIeHHH Y4eOHO-NO3HABATENbHBIX 3a/ad, C Y4ETOM OTHUX
MOJIEJIbHBIX MPEACTABICHUN BBISBIATh U XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKU U3y4aeMbIX OOBEKTOB
— XMMHYECKHX BEHIECTB M XHMHUYECKUX PpEaKIWH, BBISIBIATH OOLIME 3aKOHOMEPHOCTH, MPUYNHHO-
CJIEJICTBEHHBIE CBSI3M U IIPOTHBOPEYUS B U3y4aeMBbIX ITPOLECCAX U SABJICHUSIX.

Bba3oBble ncciaenoBareibCKHe AeiiCTBHS.

YMCHHUEC HCIOJIb30BaTh ITIOCTABJICHHBIC BOIIPOCBI B Ka4YC€CTBC HMHCTPYMCHTA IIO3HAHHA, a TAKKC B
Ka4de€CTBEC OCHOBBI AJIdA (1)OpMI/Ip0BaHI/Ifl THUIIOTESBI IO MPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX CY)KHCHHﬁ;

HpI/IO6pCTCHI/I€ OIIbITA IO IJIAHUPOBAHUIO, OpTaHU3allhuU U IPOBCACHUIO YUCHUYCCKHUX SKCIICPUMEHTOB,
YMEHHE HAOJII0IaTh 32 XOJI0OM MPOIIecca, CAMOCTOSITEIFHO MMPOTHO3UPOBATh €0 pe3yabTar, (GopMyaIupoBaTh
O606HI€HI/I$[ U BBIBOJbI IO pE3ylibTaTaM HpOBG}IéHHOFO OIlbITa, HCCJIICJOBaHUsA, COCTAaBJIIATH OTYET O
MpoieNlaHHOM padoTe.

PaGora ¢ undopmaunmeii:

yMeHHE BBIOMpATh, aHAIM3UPOBATH U MHTEPIPETUPOBATh MH(POPMALMIO PA3TUYHBIX BUIOB U (opM
MNpEACTAaBJICHUA, IIOJIYYaCMYIO W3 pa3HbIX HCTOYHHUKOB (Haquo-nonynﬂpHaﬂ JuTeparypa XHMHYCCKOIO
COJIepKaHusI, CIPaBOYHbIE TOCOOUs, pecypchl MHTepHeTa), KPUTUYECKHA OICHHBATH MPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

YMEHHE TPUMEHSTHh pa3IHYHbIE METOABl M 3alpochl TPU TOUCKE M OTOOpe WHPOpMAIUU U
COOTBETCTBYIOIIMX [AHHBIX, HEOOXOIMMBIX JUIS BBINIOJHEHUST YYEOHBIX W IO3HABATEIBHBIX 3a/1ad
ONpenenEHHOTO  THMNA, TNPHOOPETeHHEe OmbiTa B O0JACTH  HMCIOJIB30BAaHUSA  HMH(DOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIBTYPO aKTHBHOTO MCIIOJIb30BAHUS Pa3IMUHBIX TIOUCKOBBIX
CHCTEM, CaMOCTOSITEIbHO  BBIOMpAaTh  ONTUMAIbHYHO  (OpMYy MpeICTaBICHUS  HHPOPMALUH |
WLTIOCTPUPOBATH PEIIaeMbIe 33]]a4l HECIIO)KHBIMU CXEMaMH, TarpaMMaMu, IpyruMu Gopmamu rpaduku u
UX KOMOWHAIMSIMU;

YMEHHE HCI0JIb30BaTh U aHAIM3UPOBATh B Ipoliecce Y4eOHOM U HCCIeA0BaTENbCKOM JEesITeNbHOCTH
MHGOPMALIMIO O BIUSHUU THPOMBIIUICHHOCTH, CEIbCKOTO XO34HWCTBA W TPAHCIOPTAa HA COCTOSHHE
OKpY’KaroIlel MPUPOAHOMN Cpebl.

KoMMyHMKaTUBHbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e J1eCTBUA:

YMEHHUSI 33/1aBaTh BOIPOCH (B XOJIe AMajora u (WiM) JUCKYCCHUHU) MO CYIIECTBY 0OCYXKIaeMOil TeMbl,
(bopMyTUPOBaTh CBOM MPEIOKEHHSI OTHOCUTEIHHO BBIMOTHEHUS MIPEATI0KEHHOM 3a/1a4H;

YMEHUSl TPEACTABIATH MOJIYYEHHBbIE pe3ylbTaThl I103HABATEIbHOW JEATEIBHOCTH B YCTHBIX M
MHUCbMEHHBIX TEKCTax; JenaTb IPE3CHTAlUI0 PE3yJbTAaTOB BBINOJHEHUS XUMUYECKOTO 3SKCIEPUMEHTA
(;1abopaTopHOTO OTBITA, TAOOPATOPHOU PabOTHI MO UCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

YMCHHA y‘ICGHOFO COTPyAHUUYCCTBA CO CBCPCTHUKAMU B COBMECTHOH MO3HABATEIbHON U
HUCCIIeA0BATEIbCKOM AEATEILHOCTH Ipu pCHICHNN BO3HUKAIOIINUX HpO6J'IeM Ha OCHOBC yqéTa O6II.[I/IX
HHTCEPCCOB U COTJIACOBAHUA MO3UIHM (O6CY)KI[CHI/IH, oOMeH MHCHUSMHU, «MO3I'OBBIC IITYPMbD», KOOpAUHALIUA
COBMCCTHBIX HeﬁCTBHﬁ, ONPCACIICHUC KPUTCPUCB IO OLCHKEC KaucCTBa BBIIIOJIHEHHOH pa60TBI )51 z(pyrne).

PeryasiTuBHbIe YHMBepcaJIbHbIe YUeOHbIe NelicTBUS:



YMEHUE CaMOCTOSITEJIbHO  ONPENENIATh LEIU  JIEATEIbHOCTH, IIAHUPOBATb, OCYLIECTBIATS,
KOHTPOJIUPOBaTh M MPH HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO JAEATENBHOCTb, BBHIOMpaTh Hambolee
3 eKTHBHBIE CMOCOOBI pelIeHUS Y4eOHBIX W IMO3HABATENbHBIX 3aJad, CAMOCTOSTENBHO COCTaBJIATH WM
KOPPEKTUPOBATh IPEIJIOKECHHBIA AJITOPUTM JEHUCTBUM IIPU BBINOJHEHUM 3aJaHUM C y4ETOM IOJIYy4EHUS
HOBBIX 3HAaHHH 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIMAX, OLIEHUBATH COOTBETCTBUE MOIYYCHHOTO
pe3ynbTaTa 3asBJICHHOM LIE€JIM, YMEHHE HCIIOJIb30BAaTh M AHAJIU3UPOBAaTh KOHTEKCTHI, IIPEAJIaracMble B
YCIIOBUH 3aJaHUN.

HNPEIMETHBIE PE3YJIbTATbBI

B cocTtaBe mpeaMeTHBIX pe3yabTaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COJCpPIKAHUS, YCTAHOBICHHOTO
TaHHOW (QenepalibHON pabodel mporpamMMoi, BBICISIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAYYHBIC 3HAHMS,
YMEHUS U CIIOCOOBI ICHCTBHH, crienn(uieckue s MpeAMETHON 00acTi «XUMUsD», BUIBI ICATEIHHOCTH IO
MIOJIyYE€HHUIO HOBOTO 3HAHMS, €ro MHTEpINpeTaliy, IpeoOpa30BaHUI0 U MPUMEHEHUIO B Pa3IMYHbIX Y4eOHBIX
1 HOBBIX CUTYalIHsIX.

K koHiy oOyuenuss B 8 kiacce rpeiMeTHble pe3yabTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)arb
c(OpPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

[ PaCKpheIBATh CMBICII OCHOBHBIX XHUMHUUYCCKHUX IOHSITHH: aToOM, MOJICKYIa, XUMHUYECKUU OJIEMCHT,
MPOCTOE BEIMIECTBO, CIOXHOE BEIIECTBO, CMECh (OJAHOpPONHAS W HEOTHOPOIHAs), BAaJCHTHOCTH,
OTHOCHUTEIIbHAS aTOMHAs W MOJICKYJSpPHAs Macca, KOJIMYECTBO BEIeCTBa, MOJIb, MOJISIPHAs Macca,
MaccoBasi JIOJISI XMMHYECKOTO JJIEMEHTAa B COCAWHCHHH, MOJIAPHBIA OOBEM, OKCHI, KHCIIOTA,
OCHOBaHHWE, COJIb, OJJIEKTPOOTPHUIIATEIHPHOCTh, CTEICHb OKHCICHHUS, XUMHYECKas pPeaKIus,
KJTaCCU(UKAIUS PEaKINUi: PEAKIMH COCTUHCHHS, PEAKIIMH PA3JIOKCHUS, PEaKIUH 3aMeIleHUs,
peaknuu oOMeHa, 9K30- M SHIOTEPMHUUYECKHE PEAKIMH, TEIUIOBOM 3(h(dEKT peakuuu, Sapo aroMma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOWTalb, paguyc aToMa, XUMHYECKas CBA3b, MOJSpHas U
HEMnoJIApHasi KOBAJICHTHAs CBA3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH, PacTBOp, MaccoBas JOJIs
BelecTBa (MPOICHTHAs KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX MOHATUN W MPUMEHSTHh 3TU MOHATHUS TPU
OTHMCAHUU BEUIECTB U UX MPEBPAILlCHUI;

e HCNOJb30BaTh XHMHUYECKYI0 CHUMBOJIMKY [UIsi COCTaBlieHUS (OpMysl BeEIIeCTB M YpaBHEHH
XUMHYECKUX PEaKLIU;

e OIpeAeNsaTh BaJCHTHOCTh AaTOMOB 3JEMEHTOB B OMHAPHBIX COEJWHEHUSX, CTENEHb OKUCIICHHS
AJIEMEHTOB B OWHApHBIX COEIWHEHUSX, NPHUHAUICKHOCTh BEIIECTB K OMNpPEACIEHHOMY Kiaccy
coenuHeHU 1no ¢dopMynaMm, BUJ XUMHUYECKOW CBSA3HM (KOBAJCHTHAs U HWOHHAs]) B HEOPTraHUMYECKUX
COCJIMHEHUSX;

e packpeiBath cmbici [lepuomumueckoro 3akona [[. V. MenneneeBa: NeMOHCTPUpPOBAThH MOHHMMaHUE
MEePUOJUYECKON  3aBUCMMOCTH CBOWCTB XMMHYECKHX JJIEMEHTOB OT HX [OJIOXKEHHUS B
[leproguueckoi cucTteMe, 3aKOHOB COXPAHEHMSI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEeHHUsI, 3aKOHa ABOTaJipo;

e ONHWCBIBAaTh M XapakTepuszoBaTh Tabnuunyro ¢opmy Ilepuoauueckoir cucTEMbl XUMUYECKHX
AJIEMEHTOB: pa3iNyaTh MOHATHS «rjiaBHas monarpymma (A-rpynna)» u «mnobounas noarpymnmna (b-
TpyIa)», Mainble U OONbIINE TMEPUOAbI, COOTHOCHTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B TabiuIile
«[lepuomuueckass cuctema xumuueckux osnemeHtoB J[. UW. MenzaeneeBa» ¢  4YHMCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XHMHUYECKUX AJIEMEHTOB (COCTaB M 3apsf siipa, oOIee Ynucio
AIIEKTPOHOB U pacmpeeNieHUe UX MO0 AIEKTPOHHBIM CIIOSM);

e KJIaccH(UUIMPOBATh XUMUYECKHE DIIEMEHTHI, HEOPraHNUECKHEe BElIECTBA, XUMUYECKHE peaKkiuu (110
YHCIy U COCTaBY yYaCTBYIOIIUX B PEaKIIUU BEIIECTB, MO TEIMIOBOMY 3D (DEKTy);

e XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3JIMYHBIX KIACCOB,
MOATBEpK/Iasi OMUCAHUE MPUMEPAMU MOJEKYISPHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKHX
peaKuuii;

e TMPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT WX Kau€CTBEHHOTO COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBHUSX;



e BBIUMCIIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa 1O (OopMyle COECIUHEHHs, MacCOBYIO JOJIO BEILIeCTBA B pPacTBOPE,
IIPOBOJIUTH PACYETHI 10 YPAaBHEHUIO XUMHUYECKOU pEaKIvy;

e IPUMEHATH OCHOBHBIE ONEpPALUM MBICIIUTEIBHON NEATENbHOCTH — aHAJIU3 M CUHTE3, CPAaBHEHUE,
00o01IeHne, CUCTeMaTU3alHIo0, KIACCU(UKAILMIO, BBISBICHHE MPUYMHHO-CICICTBCHHBIX CBS3EH —
JUIS U3YYEHUSl CBOMCTB BEILLIECTB U XMMHUYECKUX pEaKLUi, €CTECTBEHHO-HAYYHbIE METObI TIO3HAHUS
— Ha0JII0IeHNe, U3MEPEHNEe, MOJICTUPOBAHHE, SKCIIEPUMEHT (PEeaibHbIN U MBICJICHHBIN);

e CJIEIOBATh IpaBWIAM TOJH30BAHUS XMMHUYECKOH MOCYIOW M JabopaTopHBIM 00OpYyIOBaHHEM, a
TaKKe IMpaBuiaM OOpallEHUsI C BELIECTBAMH B COOTBETCTBUU C MHCTPYKLHSMH IO BBIIIOJIHEHUIO
71a00paTOPHBIX XHUMHUYECKHX OTBITOB IO TMOJYYCHHI0O M COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(Boopoza W KHUCIOpOJA), TPUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHOM MaccoBOM josel
pacTBOpPEHHOTO  BELIECTBA, IUIAHUPOBATH U  MPOBOJUTH XUMHYECKHE OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHCIOT C MOMOIIBIO MHANKATOPOB (JaKkMyc, (eHOI(TaICHH,
METUJIOPAHXK U JIPYTHE).

K koHiy oOyueHuss B 9 kJjacce rpeiIMeTHbIE pe3yabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)<arb
c(OpPMUPOBAHHOCTh Y OOYYAIOIINXCS YMEHUMN:

o paCKpBIBaTB CMBICJI OCHOBHBIX XUMHUYCCKUX HOHHTI/IﬁZ XI/IMI/I‘ICCKI/Iﬁ DJICMEHT, aTOM, MOHeKYJ'Ia, HOH,
KaTHOH, aHHMOH, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BAJEHTHOCTH, DJIEKTPOOTPUIIATEIHLHOCTD,
CTCIICHb OKHCJICHUA, XUMHUUYCCKas1 peaKum{, XUMHNYECKas1 CBA3b, TeHHOBOfI 3(1)(1)6KT peaKHI/II/I, MOJIb,
MOJISIDHBI 00BEM, PACTBOP, DIJICKTPOJUTHI, HEIIEKTPOIUTHI, SJIEKTPOJUTHYECKAs IAUCCOIMAIIHS,
peakiy MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOE pPaBHOBECHE, OOpaTHMble W HEoOpaTUMBbIE
peaKHI/II/I, OKHUCJIINTCIBbHO-BOCCTAHOBUTCIIBHBIC peaKI_[I/II/I, OKHCIIMTCJIb, BOCCTAHOBUTCIIb, OKHCIJIICHHUEC U
BOCCTAHOBJICHHE, aJUIOTPONHs, aM(OTEepHOCTh, XHMHYECKas CBs3b (KOBAJICHTHAs, WOHHAS,
METAJUTMYECKas), KpUCTAITMYECKasT pereéTka, KOPpO3us METAUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM
peakuuu, npeaeabHo ponyctuMas konmeHnTpanusa [IJIK BemecTsa;

e  WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHYECKHX TOHSATHH W MPUMEHSTHh ITH TOHSTHUS TPH
OTIMCAaHUU BEIIECTB U UX MPEBPaICHUN;

e WCIOJB30BaTh XHMHUYECKYIO CHUMBOJIMKY [UIS COCTaBlieHHs (OPMYNT BEIIECTB W YpaBHEHUU
XUMHUUYECKUX PEAKIINH;

e ONpENesATh BAJICHTHOCTh W CTENEHb OKUCIEHUS XUMHUYECKUX DJJIEMCHTOB B COCIMHCHHSIX
pPa3IMYHOTO COCTaBa, NPHHAIICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIMHEHHHA TI0
dbopmynam, BHJI XMMHUYECKON CBs3M (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTraHUYECKHUX
COCIMHCHMSX, 3apsj] HMOHA IO XUMHYECKOW ¢dopmyre, XapakKTep cpeibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHHUH, THIT KPUCTATNYCCKON PEeETKH KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cMmbIicn llepuommyeckoro 3akona JI. WM. MenxaeneeBa W JAEMOHCTPUPOBATH €TO
MOHMMAaHKe: OINHChIBATh U XapakTepus3oBaTh Tabmuunyro Qopmy Ilepuoanueckoit cucTeMsbl
XMUMHUYECKUX DJIEMEHTOB: pa3iMuaTh MOHATUSA «JIaBHas mnoArpynna (A-rpynma)» u «mnoOodHas
noarpynna (b-rpymnmna)», Manble U 60JbIINE MEPUOIBI, COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCS
B TEPHOIUYCCKON TaONHIE, C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHYECKUX
AJIEMEHTOB (COCTaB | 3apsa sAapa, oOlee YUCIo AMEKTPOHOB U paclpeAesieHUE UX M0 JIECKTPOHHBIM
CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB AJIEMEHTOB M MX COCIUHEHUH B
npezAenax MajiblX IEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHHUS UX aTOMOB;

e KJIaccH(UUIUPOBATh XUMUYECKHE DIIEMEHTHI, HEOPraHUUYECKUE BEIIECTBA, XUMUYECKHE peakiuuu (1o
YHCIy U COCTaBY YYAaCTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIIOBOMY 3(PdeKTy, Mo H3MEHEHHUIO
CTETECHEN OKUCIICHUSI XUMUUECKUX DJIEMEHTOB);

e XapakTepu3oBaTh (OMHCHIBATH) OOIIME M chHeuu(PUIecKHe XUMHUYECKHUE CBOMCTBA MPOCTBIX U
CJIOKHBIX BEUIECTB, MOATBEPXKIAsi ONUCAHUE MPUMEpPAMU MOJIEKYJISAPHBIX U HOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

e COCTaBJSATh YPaBHEHUS SJEKTPOJUTHUECKOW NUCCOLMAIMMU KUCIOT, LIEJIOYeld W COJIeH, MOJHbIE U
COKpaIlEHHBIE YpPaBHEHHUs pEaKIMii HMOHHOTO OOMEHa, ypaBHEHUS pPEakIuil, MOIATBEPKIAFOIINX
CYILECTBOBAaHUE T'€HETUUECKON CBSI3U MEXY BEIIECTBAMH PA3IUYHBIX KJIACCOB;

e PACKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENIbHBIX pPEAKIUN IMOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OallaHca ITUX PeaKInii;



e MPOrHO3MPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH HPOTEKAHUS
XUMUYECKUX MPEBPALICHUN B PA3IHYHBIX YCIOBHAX;

e BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MAacChl BEILECTB, MAacCOBYIO JOJIIO
XMMUYECKOTO »JJIeMEHTa Mo (opMysae COEIMHEHHUS, MAacCOBYIO JOJIO BEIIECTBA B pacTBOpE,
IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMHUYECKOU pEaKIny;

e coOdrOaTh MpaBMIIa NOJIH30BAHUS XUMHUECKOM MOCYI0M U 1abOpaTOpHBIM 000PYAOBAaHUEM, A TAKKE
npaBuja OOpalIeHHs C BEHIECTBAMH B COOTBETCTBHHM C WHCTPYKLIHUSMHU TII0 BBITIOJTHEHUIO
71a00paTOPHBIX XHUMHYECKHX OTBITOB IO MOJYYCHHI0O M COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yrieKucioro rasa);

e TPOBOJUTH PEAKINH, TIOATBEPIKIAIOIINE KAaUeCTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB: PAaCIO3HABAThH
OTIBITHBIM TYTEM XJIOPH[I-, OPOMUJI-, HOAHI-, KapOoHaT-, Gpocdar-, cuimmkar-, cyabdar-, THAPOKCHI-
MOHBI, KATHOHBl aMMOHHSI M MOHBI W3yYCHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B BOJHBIX PacTBOpax
HEOPraHUYeCKUX BEIIECTB;

e TPHUMEHSATH OCHOBHBIC OIEPAIlMH MBICIHTEIBHON HEATENbHOCTH — aHAJIW3 W CHUHTE3, CpaBHEHHE,
00o0mIeHne, CUCTEMaTH3aIMI0, BBISABICHHE NPUYMHHO-CIEJCTBEHHBIX CBS3€H — ISl HM3YYEHUS
CBOWCTB BEIIECTB 1 XUMHUYECKHX PEaKINii, €CTECTBEHHO-HAYYHbIE METO/IbI IIO3HAHMS — HAOIIOICHHE,
U3MepeHue, MOJECIMPOBAHNE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIEHHBIN).

IMPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KUIACC
Kon IIpoBepsieMble npeaMeTHBIE Pe3yJIbTAaThl 0CBOEHNsI OCHOBHOI 00pa3oBaTebHOIl MPOrpaMMbI
NpoBEPsSieMOro OCHOBHOT0 00111er0 00pa3oBaHus
pe3yJabTaTa
1 ITo Teme: «IlepBoHayanbHBIE XUMHYECKHUE TTOHSITHS
11 PacKpBIBATh CMBICII OCHOBHBIX XHMHYECKHX ITOHATHI: aTOM, MOJIEKYJIa, XUMUYIECKHH IEMEHT, Ipo-
CTOC BEIICCTBO, CIOKHOE BEIIECTBO, CMeCh (OOHOPOAHAs W HEOTHOPOAHAs), BAJICHTHOCTH,
OTHOCHTENbHASI aTOMHAsl U MOJEKYJsIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBast IO XMMHAYECKOT'O JJIEMEHTa B COCITMHECHUH, MOJLIPHBIN O00BEM, XMMUYEcKasl peaxmus,
KJIacCH(HUKANWS PEaKIUi: peakiud COSHIUHEHUS, PEaKIHU pPa3IoKEHHUS, PeaKIUU 3aMeIICHUS,
peakuy oOMeHa, 3K30- M JHIOTEPMHUYECKHE PEaKIUh, TEeIUIOBOH 3((EKT peakiuu, pacTBOp,
MaccoBast OIS BemecTBa (MTPOeHTHASI KOHIICHTPAIIHSI) B PAaCTBOpPE
1.2 WLTIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHATHH M MPUMEHSTH TH IOHATHUS IPU
OITMCAHNH BEIIECTB U MX MPEBPAIICHUI
1.3 HCTOJIF30BATh XUMUYECKYI0 CHMBOJNUKY IUIS COCTABJICHHUS (POPMYI BEIIECTB M YPABHCHHN XUMH-
YECKUX PEaKIni
14 PacKpBIBATh CMBICT 3aKOHOB COXPAHEHHUS MAcChl BEIIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKY-
JISIPHOT'O YYEHHsI, 3aKOHA ABOTaIpo
1.5 OIPEIENSTh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
16 KJIACCH(PHIIMPOBATh XMMHUYECKHE PEakiuu (M0 YHCIY W COCTaBY YUYACTBYIOIIMX B PEaKIWU Be-
MIECTB, 0 TEIIIOBOMY 3D heKTy)
1.7 BEIUHICIISITH OTHOCHTENEHYIO MOJNEKYISIPHYIO 1 MOJIPHYIO MacChl BEIIECTB
1.8 BEIYHUCIISITh MACCOBYIO JIOJNIO XHMUYIECKOTO AJIEMEHTa IO (JOpMYJIe COCANHEHHUS,
1.9 BEIYHUCIISITH MAacCOBYIO JIONIO BEIIECTBA B PACTBOPE
1.10 MIPUMEHSTh €CTeCTBEHHOHAYYHBIC METOABI TO3HAHSI — HAOIOACHIE, N3MEPEHUE, MOACINPOBAHHE,
OKCTIIEPUMEHT (peabHBIA U MBICJICHHBIHN)
2 [o Teme: «BakHelie MpeICTABUTEIN HEOPrAHHIESCKUX BEIICCTBY
2.1 PacKpBIBATH CMBICII OCHOBHBIX XUMHUYECKUX ITOHSTHI: OKCHJ, KUCIIOTa, OCHOBAHHE, COIIb
2.2 OIPEENSTh MPHHAJISKHOCTD BEIIECTB K ONPeAeNEHHOMY KIacCy COeTMHEHUH 1Mo GopMynam




2.3

KJ'IaCCI/I(bI/IIII/IPOBaTI) HCOPIraHNYCCKUC BCHICCTBA

2.4

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BELIECTB Pa3JIMYHBIX KIJIACCOB,
MOATBEPXk/Iasl OMHMCAHUE MPUMEPAMU MOJIEKYJIAPHBIX YPAaBHEHHWH COOTBETCTBYIOIIUX XUMHUYECKUX
peakumit

2.5

MMPOrHO3UpOBATH CBOIMCTBa BEIIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOI'O cocTaBa, BOBMOXKXHOCTHU
MPOTCKAHUSA XUMHWYCCKUX HpeBpaHIeHI/Iﬁ B Pa3jIMYHbIX YCIOBHUAX

2.6

ClIeIOBaTh IpaBWJIaM IIOJIb30BAHUS XUMHYECKOH IOCYJNOH M J1abopaTOpHBIM 00OpyJOBaHHEM,
a Takoke MpaBHJIaM OOpaIleHUs ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIHMSMH O BBIIIOJHEHHUIO
1a00paTOPHBIX XUMHYECKHX OIBITOB II0 IIOJNYYEHHI0O W COOMpPAHHIO Ta3000pasHbIX BeIECTB
(Bomopoza M KHCIOpOJa), IPUIOTOBICHUIO PAacTBOPOB C ONpEeAENEHHOM MaccoBOM moieidl pac-
TBOPEHHOIO  BEIIECTBA,  IUIAHMPOBATh W TPOBOAUTH  XUMHYECKHE  OKCHEPUMEHTHI
[0 PAaclO3HABAHMIO PACTBOPOB IIENOYell M KUCIOT C IIOMOIIBI0 HHIUKATOPOB (JIAKMYC,
(denonTanenH, METHJIOPAHXK U APyTHE)

2.7

IIPOBOJUTH PACUYETHI 110 YPABHEHHUIO XMMHUUYECKON peakluu

ITo teme: «Ilepuoguueckuil 3akoH u Ilepuommyeckas cucrema XUMUYECKUX diemeHTOB [I. 1.
MenneneeBa. CrpoeHue aroMoB. XuMHUYEcKass CBs3b. OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC
peaxKumny

3.1

PacCKpbIBaTb CMBICI OCHOBHBIX XUMHYCCKHUX TTOHSI THIA: AApO atroma, SHGKTpOHHLIﬁ clon aToMma,
aToOMHas 0p61/ITa.]'II:, paanyC atoMa, XUMHYCCKas CBA3b, IOJIApHAs W HCIOJApHAsA KOBAJICHTHAas

CBs3b, DJICKTPOOTPUIIATCIIBHOCTh, HOHHAA CBA3b, NOH, KATUOH, aHNOH, CTCIICHb OKNUCJICHUSA

3.2

KJ1aCcCH (I)I/I]_H/IPOBaTI: XHUMHUYECKUEC IJIEMCHTBI

3.3

ONUCHIBATh W XapaKTepu30BaTh TaOmuuHylo ¢(opmy Ileproandeckoil CHUCTEMBI XHMHYECKHX
3JIEMEHTOB: pa3iInyaTh MOHATHA «TJaBHas noarpynna (Arpymma)» U «mobounas nmoarpymma (b-

TPYIIA)», «KMaJIbIe» 1 «OOIBIINE) MTePHOIBI

3.4

packpeiBaTh cmbich [lepmommyeckoro 3akoHa .M. MenneneeBa: eMOHCTpHUPOBATH MOHUMaHHUE
MEPUOANIECCKON 3aBHCHMOCTH CBOWCTB XHMHYECKHX 3JEMEHTOB OT WX monoxeHus: B Ilepmomm-
YECKOH CHCTEME

3.5

COOTHOCUTb 00O3HAuUCHHs, KOTOpble MMetoTcsi B Tabmuie «[lepuoauyeckasi cucreMa XMMHYECKHX
anemeHToB JI.M. MeHieneeBa» ¢ YUCIOBBIMH XapaKTEPHCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKHX
3JIEMEHTOB (coctaB u 3apsj Spa, obrree YHUCITO AJIEKTPOHOB
W pacipe/elieHUe UX 10 3JICKTPOHHBIM CIIOSIM)

3.6

OoNpeaCIIATh CTCIICHb OKUCIICHU A 3JIEMCHTOB B 6HHapHLIX COCOUMHCHUAX

3.7

OIpeneNaTh BU]L XUMHUYECKOH CBA3U (xoBaeHTHAS U HOHHAs)
B HEOPraHWYECKUX COEIMHEHUSIX

9 KJIACC

Kox
NpoBepPsSIEMOro
pe3yJibTara

IIpoBepsiemble NpeAMeTHBbIE Pe3yaIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBoO U XUMUYECKas PEAKIIUDY

11

pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUH: PaCTBOP, JIEKTPOIUTHI, HEAIEKTPOIHU THI,
ANIEKTPOIUTHYECKAs] AWCCOIMALNS, PEaKIHd HOHHOTO OOMEHa, KaTalHu3aTop, XHMHYEeCKOe
paBHOBecHE, OOpaTHMbIE M HEOOpPAaTUMBIC PEAKINH, OKHCIUTEIFHOBOCCTAHOBUTEIBHBIC PEak-
LMK,  OKHUCIHUTEIb, BOCCTAHOBUTENb,  OKHCIEHHE U BOCCTAHOBJIEHUE,  AJJIOTPOIMMS,
aM(OTEepPHOCTh, XUMUYECKas CBS3b (KOBAJICHTHAS, MOHHAS, METAJUINIECKAs ), KPHCTAILTHYECKAs
peléTKa, CrjIaBbl, CKOPOCTh XUMHUYECKON PeaKIHU

1.2

WIUTIOCTPHUPOBATDL B3aUMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATUHA U OPUMCHATL O3TU IOHATUA
IIpU OIMMUCAHUHN BCUICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

COCTaBJIATb YPABHCHUSA SHCKTpOJII/ITI/ILICCKoﬁ Jucconranuu KnucCJorT, 1enodei u CO.]'ICI71, IIOJIHBIC




U COKpaIIEHHBIC YpaBHEHUS peakluii HOHHOro 0OMeHa

1.4

PacKpbIBaTh CYHIHOCTb OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ IMOCPEACTBOM COCTaBJIC-
HUSA 3JICKTPOHHOT'O OaltaHca >THX peaKHHfI

15

IIPOBOJUTH pacqéTm 110 YPaBHCHUIO XHMHUYECKON PpeaKunu

ITo remam: «HeMeTamnsl U X COETMHEHUS» U «MeTaIbl M UX COSAUHECHUS

2.1

XapaKTepu3oBaThb (OHI/ICI)IBaTI)) 06HII/I6 u CHCIII/I(i)I/I'-IeCKI/IC XHMHUYECKHE CBOMCTBa MMPOCTBIX
1 CJIOXKHBIX BCHICCTB, IMOATBECpPXKIAAasd ONHCAHHUE IPpUMEPAMU MOJICKYJIAPHBIX W HWOHHBIX
ypaBHeHI/Iﬁ COOTBETCTBYHOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATbL YPaBHCHUS peaKHHﬁ, IMOATBECPKAAIOIINX CYIIECTBOBAHHE TeHETUYECKOH CBS3HU
MCKAY BEIICCTBAMU PA3JINYHBIX KJIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HX CTPOCHU A, BO3MOKHOCTHU MTPOTCKA-
HUSA XUMHYCCKUX npeBpameHHf/’I B pa3JIMYHbIX YCJIOBUIX

2.4

CIIeIoBaTh NPaBUJIAM MOJIb30BAHMUS XUMHUYECKON MOCYIOH M JTaOOpPaTOPHBIM 00OpPYIOBAHUEM,
a TakXKe IMpaBuiIaM OOpAIIEeHHs ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIUSIMH IO BBITIOTHE-
HHUIO JIAOOPATOPHBIX XUMUYECKUX OINBITOB IO MONYYCHHIO M COOMpAHHIO ra3000pa3HBIX Be-
IIeCTB (aMMHAaKa M YTICKHUCIIOro rasa)

2.5

IPOBOAUTH PEAaKIMM, IOATBEP)KAAIONINE KAueCTBEHHBIH COCTAB pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOpHI-, Opomma, Homua, KapOoHaT, ¢ocdar, CHUIMKAT,
cynb(haT, THAPOKCUINOHBI, KATHOHBI AMMOHHUSI, HOHBI H3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJHBIX pacTBOpPaX HEOPraHMUECKHUX BEIICCTB

ITo Teme: «XuMus 1 oOKpykaromiasi cpeaar»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XuMuueckux noustuid: [1JIK BemiecTBa; Koppo3usi METaJIJIOB

3.2

NPUMEHATH OCHOBHBIC OII€paliun MBICJIUTEIEHOM ACATCIIBHOCTU — aHaJIN3 U CUHTE3, CPABHCHUE,
000011IeHre, CUCTEMATH3aIMIO, BBISBICHUE MPUYNHHO-CIISICTBEHHBIX CBS3CH — JUIS W3y4eHHs
CBOWMCTB BEIIECTB M XMMHUYECKUX PEaKIMii; €CTECTBEHHOHAYYHbIE METO/bI TMO3HAHHS — Ha-
OItoJIcHHE, U3MEPEHIE, MOJICTUPOBAHUE, SKCIIEPUMEHT (PEabHbBIN U MBICIICHHBIN )

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KXAHUA

8 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COepPKAHUS
1 ITepBoHauanpHBIE XUMUYECKHIE TIOHSTHUS

1.1 IIpenmer xumuu. Ponp XuMuM B KM3HH 4YelOBeKa. XHMHUS B CHCTEME HayK. Tema W BelIECTBA.
®du3nyuecKkre CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHHE BEIIECTB

1.2 [ToHsiTHe 0 MeToax mo3HaHus B XuMuH. YucThie BenectBa M cMecH. CIocoOb! pa3ielieHus] CMecer

1.3 ATOMBI 11 MOJIEKYTTBI. XUMUYECKHUE dIIeMEHThI. CHMBOIIBI XHMHYECKUX AJIEMEHTOB. [IpocThie 1 CIIOKHBIE
BemecTBa. ATOMHO-MOJIEKYIISIPHOE YICHHE

14 Xumudeckass ¢opMmyliia. BaleHTHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBAa COCTaBa
BemectB. OTHOcuTENbHAsT aromMHas macca. OTHocuTeNnbHAasi MOJEKYIsApHas Macca. MaccoBas monst
XHMHYECKOT0 dJIEMEHTa B COeIMHEHUHU

15 KommaectBo BemiectBa. Monbs. Monsiprass macca. B3anMOCBSI3p  KONWYECTBa, MAacChl U YWCIA
CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérsl 1o (hopMysIaM XUMHUECKUX COCIMHECHUN

1.6 dusnyueckre 1 XUMUYECKUE SBICHUSI. XUMUYECKasl peakius v € MPU3HaKU. 3aKOH COXPaHEHHS MacChl
BelecTB. XUMHUUECKUe ypaBHeHus. Knaccudukamms XUMAYECKHX peakuil (COSTMHEHUS, PA3I0KECHHUS,
3aMelleHust, 0OMeHa)

17 XHUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOH MOCYI0H, ¢ MpaBHJIaMH PabOTHI B J1aOOPaTOPHH

U IpuéMamu oOpaleHus ¢ 1a00paTOPHEIM 000PYIOBaHUEM, U3YyICHUE U OIICAHUE (PU3MICCKAX CBOHCTB
00pa3oB HEOPraHWYECKUX BEIICCTB, HaONfoneHHWE (Qu3ndYeckuX (IUIABJIEHWE BOCKA, TasHHE JbJa,

pacTUpaHUEC CaxXxapa B CTYNKC, KUIICHUC W KOHACHCALUA BOZ[BI) U XUMHUYCCKUX (I‘OpeHI/IC CBCUM, IMPOKa-




JIMBaHWE MEJHOW IPOBOJIOKH, B3aHMMOJIEHCTBHE Mella C KUCIIOTOH) sIBJICHNI, HaOJII0IeHNe U ONHMCaHue
MIPU3HAKOB TPOTEKAHHUS XMMHYECKUX PEeakInid (pasoyKeHne caxapa, B3auMOJIEHCTBUE CEpPHOI KUCIOTHI
¢ xyopuoM Oapusi, pasnoxenue ruapokcuna meau(ll) mpu HarpeBaHHMHM, B3aUMOJEHCTBHE Keie3a C
pactBopoM comu meau(ll), mzyuenue crmocoOoB pa3neneHus cMecedl (C TMOMOINBI0 MarHuTa, (puib-
TPOBaHME, BBHITAPHBAaHHE, NUCTWULALMUA, XpoMaTorpadus), IpoBeleHHe OYHMCTKH ITOBApeHHOH COIH,
HaONI0JIeHNe M ONHMCaHWE pPe3yJIbTaTOB IPOBEIECHHUS OIBITA, WIUIIOCTPUPYIOIIETO 3aKOH COXpPaHEHHs
MAacchl, CO3JaHue Mojiesie MONEKy (LIIapOCTEP>KHEBBIX )

Baxneiinme NPCACTABUTCIIN HCOPraHNMYCCKUX BEIICCTB

2.1

Bosnyx — cmech rasoB. CocraB Bo3zayxa. Kucnmopox — smemeHT U mpocToe BemiecTBo. HaxoxneHue
KHCIIOpoAa B Tpupone, (usmdeckne © XUMUYECKHE CBOWcTBa (peakuuu ropeHus). OKCHABI.
IIpumenenune xucnopopa. CrocoObl HONMyYeHHs] KHUCIOpOJa B JIaOOpaTOpUM M TNPOMBIILIEHHOCTH.
Kpyrosopot kucnoposna B npupoje. O30H — aJu1oTponHas MOAU(UKAIHSI KUCIOPOAa

2.2

TennoBoit 3 ¢heKT XUMHUUECKOM peakiuy, TEPMOXMMHMUYECKHE ypPaBHEHUS, 3K30- U 3HJIOTEPMUUECKUE
peakuuu. TomnuBo: yroie M MeTaH. 3arpsA3HCHHME BO3JyXa, YCHJICHME IapHUKOBOro 3¢dexTa,
paspynIeHUE 030HOBOTO CIIOS

2.3

Bonopon — anemeHT u npoctoe BemiecTBo. Haxoknenue Bogoposa B npupose, GU3ndeckue ¥ XUMUYECKHe
CBOWCTBa, MPUMEHEHHUE, coco0bl nony4eHus. Kucmorsl u comu

2.4

MormnspHslil 006EM ra3oB. PacyéTsl M0 XUMHYECKUM YPaBHEHUSIM

2.5

®dusnyeckue cBoicTBa Boabl. Boma kak pactBoputenb. PactBopbl. HachlllleHHBIE M HEHACBILIEHHBIE
pacTtBopbl. PacTBOopMMOCThH BellecTB B Bojie. MaccoBasi [0Sl BeEIIeCTBA B pacTBOpe. XUMHYECKHE
cBolictBa BoAbl. OcHOBaHMs. Ponb pacTBOpOB B NpUPOJE U B KU3HU uenoBeka. Kpyrosopor Boasl B
npupoje. 3arpsa3HeHue NpupoaHbIX BoJ. OXpaHa M OUUCTKA IPUPOJHBIX BOJ

2.6

Knaccudurkanmst Heopranuveckux coennnenuit. Okeupl. Kinaccndukaims okcHIoB: coneo0pasyromiye
(ocHOBHBIE, KUCIIOTHBIE, aMpOTepHBIC) U HeconeoOpasyronme. HoMmeHknarypa okcumaoB. Gusndeckue u
XUMHUYECKHE CBOMCTBA OKCUIOB. [lomydeHnre okcuaon

2.7

OcHoBanus. Knaccudukanuss ocHOBaHWA: IENOYM M HEPAacTBOPUMBbIE OCHOBaHUs. HomeHkmaTtypa
ocHOBaHM. PU3NYECKNE ¥ XUMUYECKUE CBOKMCTBA OCHOBaHMM. [lonmydyenrne ocHOBaHUM

2.8

Kucnorel. Knaccudukanms xucmor. HomeHnknatypa kucimor. PU3MYeCKHe W XUMHUUYECKHE CBOHCTBA
kucnot. Pan akruBaoctn meranioB H.H. bekerosa. [Tomydenue kucnor

2.9

Comu. Homenxknatypa conei. @uznyeckne U XMMHUECKHE CBOMCTBa conel. [lomydyenue comneit

2.10

I'enetnmueckas cBsA3b MCX Y KJIaCCaMH HECOPraHNMYCCKUX COC,Z[I/IHCHI/Iﬁ

2.11

XUMUYECKUH OJKCIIEPUMEHT: KauyeCTBEHHOE OIpeleieHUe COACp)KaHUA KUCIOpoJa B BO3IYyXE,
MOJTydeHue, coOnpaHue, paclio3HaBaHNE U N3yUCHHE CBOWCTB KHCIOPO/a, HAOII0AeHIE B3aUMOACHCTBUS
BEIIECTB C KHCIOPOIOM U YCIIOBUSI BOSHUKHOBEHHUSI M TIPEKpaIleHHsI TOpeHHs (TI0)kapa), 03HAKOMIICHHUE C
o0pa3mamMu OKCHIIOB M ONMCAHHWE UX CBOWCTB, IONyYCHHE, COOMpaHHUE, paclio3HaBaHHE M H3YUCHHE
CBOWCTB Bojopona (ropeHue), B3ammMoneiicTBue Bogopoma ¢ okcuaoM Menu(Il) (Bo3MokHO
WCTIONIB30BAHNE BHUICOMATEPHANIOB), HAONIONEHWE OOpa3loB BEIIECTB KOJIMYECTBOM | MOINb,
HCCIIeIOBaHNE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMYHON pPacTBOPHMOCTHIO, MPUTOTOBIICHHE
pPacTBOpPOB C OMpENeNEHHON MAacCOBOW JOJEeH pacTBOPEHHOTO BEIECTBA, B3aWMOAEWCTBHE BOIBI C
MeTayulaMu (HaTpueM H KaiubleM) (BO3MOXKHO HCIIONIB30BaHUE BHIICOMATEPHANIOB), OMNpEIeIICHUE
pPacTBOPOB KHUCIIOT U IIENIOYEH C MOMOIIBI0 MHIWKATOPOB, MCCIICAOBAHHE OOPA3IOB HEOPraHUIECKIX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOACHNE M3MEHEHUS OKPACKU HHIWKATOPOB B PACTBOPAX KUCIOT U
menoyei, u3ydeHue B3aumozaencTBus okcuma Memu(ll) ¢ pacTBOpOM CEpHOM KHCIIOTHI, KHCIOT C
MeTaJlJIaMM, peaKkuil HeHTpanu3anuu, MoJTydyeHUEe HEpacTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOIO
MeTajljla APYIMM M3 pacTBOpa COJM, pELIeHHE HKCHEPHMEHTANBHBIX 3alay Mo teMe «Baxueimme
KJIACChl HEOPTaHUYECKUX COEIMHEHUI

Ilepuognueckuii 3akoH u Ileproanueckas cucrema xumudeckux snemeHToB .M. Menneneesa.
CrtpoeHre aToOMOB. XUMHUYECKas CBsI3b. OKUCIUTEILHO-BOCCTAHOBUTEIILHBIE PEAKIINU

3.1

[TepBble MOMBITKH KJIACCH(PUKAIIMA XUMHUYSCKHX 3JIEMEHTOB. [IOHATHE O rpymnmax CXOIHBIX 3JEMEHTOB
(memoyHble W IIEIIOYHO3EMENBHBIC METaJUIbl, TAJIOT€HBI, WHEPTHBIE Ta3bl). ODJIEMEHTHI, KOTOPHIE
00pa3yroT aM(pOTEpHbIC OKCHJIBI U THIPOKCHIBI

3.2

Ilepuognueckuit 3akoH. Ilepuomuueckass cucrema xumuueckux osnemeHtoB [[.M. Menpaeneena.




Koporkonepruonnast u mmHHONEpuoaHas (opmer [lepronnyeckoid cUCTEMBl XHMUYECKUX SJIEMCHTOB
J.N. Menneneesa. [lepuons! u rpynibl. @U3HYECKUI CMBICT HOPSIIKOBOIO HOMEpPA, HOMEPOB NEpUOA U
TPYNIbI 3JEMEHTA

3.3

Crpoenne atromoB. CocTaB aTOMHBIX sijiep. M3otonsl. DnekTpoHbl. CTpoeHUE 3IEKTPOHHBIX 00010YEK
aToMoB mepBbIx 20 xumuueckux anemeHtoB Ilepuomuueckoit cucremsl J.M. Menaeneesa.
XapakTepucTHKa XHUMUYECKOrOo 3JIEMEHTa [0 ero mnoiokeHuro B Ilepuoguueckoit cucreme
.. Menneneena

3.4

3aKOHOMEpPHOCTH HM3MEHEHMsS paJuyca aTOMOB XHMMHYECKMX 3JEMEHTOB, METaJUIMYECKUX U
HEMETAUIMYECKUX CBOMCTB MO TIpynnaMm U mepuopaM. 3HaueHue Ilepuoandeckoro 3akoHa H
ITepronuueckoil cucTEMBI XUMUYECKHUX DJIEMEHTOB JUIsl pa3BUTHs Hayku U npaktuku. JI. 1. Mennenees —
YUEHBIN U TPAKAAHUH

3.5

Xumuueckas cBsi3b. KoBaneHTHass (MONApHAsT W HEMONSApHAs) CBA3b. OIJIEKTPOOTPULIATEILHOCTH

XHUMHYECKUX DJIEMEHTOB. MloHHAs CBSI3b

3.6

Creneup okucieHus. OKHCIMTEIBHOBOCCTAHOBUTEILHEIC peakuuu. HpOHCCCLI OKHCJICHUA U

BoccTaHoBJIeHUSI. OKUCINUTEIN U BOCCTAHOBUTEIN

3.7

XUMHYECKU 3KCHEPHUMEHT: M3ydeHHEe 00pa3IoB BEIIECTB METANJIOB M HEMETAJUIOB, B3aHMMOJCHCTBHUE
TUAPOKCUJA IIMHKA C PAacTBOpaMM KUCJIOT M INEIOYEH, MPOBEACHUE OIBITOB, WIUIIOCTPUPYIOLIUX
MIPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaklnii (TopeHne, peakiiuy pa3IoKeHHsl, COCINHECHNS)

9 KVIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo n xumnueckas peakiusi. [loBropenue

11

[Tepnonmueckuii 3axon. [lepuognueckas cucrema xumuueckux anemenToB .M. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB XMMHYECKHUX JJIEMEHTOB IEPBBIX TPEX MEPUOJIOB,
Kallus, KajblMsl M WX COCITUHEHWH B COOTBETCTBHH C IIOJIOKEHHEM 3JIeMEHTOB B [leprommueckoit
CHCTEME M CTPOCHHEM X ATOMOB

1.2

CrpocHHE BeIIeCTBa: BUABl XHUMHUYECKOM CBS3M. THIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCHMOCTD
CBOWCTB BEIECTBA OT TUIA KPUCTAILIMYECKON PEMETKH W BUIa XUMHUYECKOU cBs3u. Kimaccupukanus u
HOMEHKJIaTypa HEOPraHWYECKMX BellecTB (MEXKIyHApOIHAas W TpUBHANIbHAs). XHUMHUYECKUE CBOWCTBA
BEIIECTB, OTHOCSINUXCS K Pa3IMYHBIM KIACCaM HEOPraHWYECKUX COCNUHCHHWHA, TEHETHYEeCKas CBS3b
HEOPraHWYECKHUX BEIIECTB

13

Krnaccupukanuss XUMIYECKIX peakIuil 0 pa3MTuIHBIM MpU3HAKaM (TI0 YHCITY M COCTaBY YYaCTBYIOIIUX
B pEaKIHW{ BEIIECTB, IO TEIUIOBOMY A(PQPEKTy, II0 HU3MCHEHHUIO CTEHCHEH OKHCICHUS XUMHUYECKUX
AIIEMEHTOB, MO OOPAaTHMOCTH, IO YYacTHIO KaTajan3aTopa). DK30- W DHIOTCPMHUYCCKHAE PEaKIHH,
TEPMOXUMHUUECKUE YpaBHEHHU. [[OHATHE O CKOPOCTH XHUMUYECKOM peaKkiiuu

1.4

[lousTHe 00 OOpaTWMBIX M HEOOPATUMBIX XUMHYCCKHX peaknusax. lIOHSATHE O TOMOTCHHBIX H
reTeporeHHbIx peakuusx. [loHsTne o xumuueckoM paBHOBeCHH. DakTOpbI, BIMAIOIINE HAa CKOPOCTh
XUMHYECKON PEeaKLUHU U MOJIOKEHHE XMMHYECKOI'0 PABHOBECHS

15

OKHCIINTETLHO-BOCCTAHOBUTEILHEIE peaKkiuu, BHeKTPOHHLIfI Oamanc OKHCIUTCIBbHO-
BOCCTaHOBHUTEIILHOM PpCaKInu. CocraBlieHue ypaBHCHI/Iﬁ OKHCIINTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKL[I/Iﬁ C
HCIOJIB30BAHUEM METOAA BJICKTPOHHOI'O Oanamnca

1.6

Teopust 3MEKTPOTUTHIECKON AWCCOIMAIMU. IEKTPOIUTHI W HEIIEKTPONUTH. KaTHOHBI, aHWOHBI.
MexaHu3M JUCCOITUAIMY BEIIECTB C PA3IMYHBIMKM BUIAMHA XUMUYECKON CcBs3M. CTENeHb MUCCOIMALINH.
CunbHbIe U clla0ble JIEKTPOIHTHI. Peakiuy HOHHOro oOMeHa. Y CIIOBHsI TPOTEKAHMS PEaKIUii HOHHOTO
oOMeHa, TIOJIHbIC ¥ COKpAIIEHHbIC HOHHBIC YpaBHEHUS peakinii. CBOMCTBAa KUCIIOT, OCHOBAHUH U COJCH
B CBETEC TMPEJCTABJIICHUI 00 DIICKTPONMTUYECCKOW auccoluanui. KadecTBeHHbIE peaKIMW Ha HWOHBI.
ITousTre 0 TMApONH3E Cone

1.7

XUMUYECKUN KCIIEPUMEHT: O3HAKOMJIEHHE C MOEISMH KPHCTaJUNIMYECKUX PELIETOK HEOPraHMYECKHX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura W anMmasa), CIOXKHBIX BEHIECTB (XJIOpHIA HATPHSA);




HCCIICIOBAHUE 3aBUCHMOCTH CKOPOCTH XHUMUYECKOW PEaKIUH OT BO3ACHCTBHUS pPa3IUYHBIX (PAKTOPOB;
HCCIIEIOBAHUE AJIEKTPOIIPOBOAHOCTH PACTBOPOB BEILECTB, MPOIECCa AUCCOIMAIMY KHUCIOT, IIeoYeld U
cosiell (BO3MOXKHO HCIIOJIB30BAaHUE BUICOMATEPUANIOB); MPOBEICHUE OIBITOB, MILTIOCTPUPYIOIIUX TPH-
3HAKM TPOTEKaHUs peakluii MoHHOro odMeHa (0Opa3oBaHME OcajKa, BbIACIEHUE ra3a, oOpazoBaHUE
BOJIBI); OIBITOB, MJUTIOCTPHPYIONIMX MPUMEPBI OKHUCIHTEIbHO-BOCCTAHOBUTEILHBIX PEaKInid (FOpeHHE,
peaKIUU Pa3IOKEHHs, COCTUHCHUS); paclO3HABAaHHE HEOPraHMYECKUX BEIIECTB C  ITOMOIIBIO
Ka4eCTBCHHBIX PEaKIUi HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 33724

Hemeramisl 1 UX coOeUHEHUS

2.1

O61m1as xapakTepHCTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTEpHBIE CTETIEHH OKUCICHUS.
CrpoeHne U pu3nyecKue CBOMCTBA MPOCTHIX BEIIECTB — ralOreHOB. XMMHUECKHE CBOMCTBA Ha IIpUMeEpe
XJiopa (B3auMOfEiicTBUE C MeTaJUlaMH, HeMeTaJlllaMH, Iienodamu). XiopoBogopon. ComsiHas KHCIOTa,
XMMUYECKHE CBOICTBa, MoONydeHHe, NMpuMeHeHue. JleificTBue xiopa M XJIOPOBOAOpPOJA HAa OpPraHU3M
yesoBeka. BakHel e XIopuapl U X HaXOXICHUE B IPUPOJIE

2.2

OO6mas xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTepHbIE
crenieHn okucneHus. CTpoeHHe U (U3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAA M CEpHI.
AnnoTponHeie  MOAM(UKAIIMK KUCIOpoJa U cepbl. XUMHUYECKHe CBOHCTBa cepbl. CepoBomopol,
CTpOCHHE, (I)I/ISI/I‘IBCKI/IG M XMMHYCCKHE CBOMCTBA. OKCI/II[I)I CEpbl KaK MNPEACTABUTCIIN KUCIOTHBIX
okcuaoB. CepHast Kucinora, (pU3MUECKUe U XUMUYCCKUE CBOICTBA (00IIMe Kak MPEACTaBHTENS Kilacca
KHCIOT W crenu¢uueckne). XUMHYECKHE PEaKINH, JISKAIIHe B OCHOBE IPOMBIIUICHHOTO CHOco0a
MOTy4eHHsI cepHOil kucioThl. [Ipumenenne. Conu cepHOI KHCIOTHI, KAUECTBEHHAS peaknys Ha Cynbdart-
noH. HaxoxxaeHue cepbl U €€ CoOeAMHEHUH B NMpUpoJe. XUMUYECKOE 3arpsA3HEHUE OKpYXKaloIIel Cpebl
COCIMHECHUSAMH Cepbl (KHUCIOTHBIC MAOXKAW, 3arpsa3sHCHHEC BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
NIPEJOTBPALLEHUS

2.3

OOmas xapakTepucThka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTCIICHH OKHCIIEHHS. A30T, pacupoCTpaHEHHE B TPHPOAE, (HU3MUECKHEe M XHUMHUUYCCKHE CBOWUCTBA.
KpyroBopor azora B mpupoje. AMMHAK, ero (hM3MUYECKHE W XMMUYECKHE CBOWCTBA, IOJNyYCHHUE U
npuMmenenne. Comu aMMOHUS, X (U3NYecKue M XMMHYCCKHE CBOWCTBA, MpHMeHeHne. KadecTBeHHasI
peaknusi Ha WOHBI aMMOHHS. A30THas KHCIOTa, e MOoNydeHHe, (HU3NIeCKHe M XUMHUYECKHE CBOWCTBA
(oOmue Kak TpencTaBUTENs Kiacca KUCIOT M crenuduueckue). Vcrmonb30BaHHE HUTPATOB M CONEH
aMMOHHSI B Ka4eCTBE MHHEPAJIbHBIX yHOOpeHWH. XUMHYECKOoe 3arps3HEHHE OKPYKAIOMIeH Cpesl
COETMHEHMSIMH a30Ta (KUCIIOTHBIE TOKIH, 3aTPSI3HEHNE BO3/IyXa, OYBEI H BOJOEMOB)

2.4

®dochop, amrorpornHble Momupukammu ¢Gocdopa, ¢uzMUeckne W XUMHUECKHE cBoicTBa. OKcHa
tdochopa(V) u dochopHas kucnora, pu3NIeCKre U XUMUICCKAE CBOMCTBA, TToay4YeHue. Mcnonp3oBanne
(hocharoB B KauecTBe MUHEPAIBHBIX yI00pEHUI

2.5

OOmas xapakTepucThka 31eMeHTOB IVA-rpynmbl. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTepHbBIC
CTEIICHH OKHCIIEHUS. YTIEePOo, aJUIOTPOITHEIE MOTU(DUKALNH, PaCIpOCTpaHeHUE B TIpUpoe, pr3nyeckue
W XAMHYecKHe cBoicTBa. Ajcopoums. KpyroBopor yriaepoma B mpupone. OKCHABI yriiepoaa, HX
(u3HUecKne U XUMHUYECKUE CBOWCTBA, NEHCTBHE HA XKUBBIC OPraHM3MBI, IIONydCHHE W IIPUMEHEHHE.
OKkonormyeckrue MpoOJIeMBl, CBsI3aHHBIE ¢ OKcuaoM yriiepona(lV); rumores3a rio0arbHOrO MOTEIUICHUS
KIINIMATa; MApHUKOBEIA A (EKT. YTONbHAS KUCIOTa U e€ COMH, NX (PU3NIeCKie U XUMIUECKHUE CBOICTBA,
MmoJydeHrne U npuMeHenne. KadecTBeHHast peakius Ha KapOOHAT-HOHEL. Mcmonp3oBanue kapOOHATOB B
OBITY, METUIIMHE, TPOMBIIIUICHHOCTH B CEITHCKOM XO3SHCTBE

2.6

[lepBoHaUabHBIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAaX KaK O COCAMHEHMSX yrieponma (MeTaH, 3TaH,
STWIEH, aleTWIEH, 3TaHoJ, TJMIEpPHH, YKCycHas kuciora). VX cocTaB M XHMHYECKOE CTPOCHHE.
[lousTHEe O OMONMOTMYECKM BAaKHBIX BEIECTBAX: JKUpaX, OCIKaX, yrieBOJaX — U UX POJIH B IKU3HH
yesoBeka. MaTepuajibHOe €IMHCTBO OPraHWYeCKUX M HEOPraHMYECKUX COSIMHEHUN

2.7

KpeMmuuii, ero ¢pusndeckre U XMMUIECKUE CBOWCTBA, IMOMy4YeHUe U npuMeHeHne. CoeTMHeHNsT KPEMHUS
B mpupone. Obmue mpencraBnenus 00 okcuae kpeMHUsA(IV) u kpemuameBoi kucinore. CHIIMKATHI, UX
HCIONIb30BaHUE B OBITY, MEOUIMHE, IPOMBIIUICHHOCTH. BakHEHIIne CTpOWTENbHBIC MAaTepHAIIBL:
KepaMuKa, CTEKJIO, LIEMEHT, OeToH, Kene300eroH. [IpobGmembl 0e30macHOro  WMCIOIB30BAHUS
CTPOUTEJIbHBIX MaTEPHAJIOB B TOBCEAHEBHOM JKHU3HU

2.8

XUMHUYECKUI OKCIICPUMCHT: U3YYCHUC 06pa3u013 HCOPraHn4eCKrnx BCIICCTB, CBOMCTB COJISTHOM KHUCJIOTBI;
MNPOBCACHNEC KAaYCCTBCHHBIX peaKuHﬁ Ha XJIOpUA-WOHbI M Ha6J'IIO)leHI/Ie IIPU3HAKOB HX IMPOTCKAHMA,




OIBITHI, OTpaXKarolue (U3NIECKUE U XUMHUCCKUE CBOMCTBA TaJIOTCHOB M MX COCNUHEHUH (BO3MOXKHO
WCIOJIb30BAHME BHICOMATECPUANIOB); O3HAKOMIICHHE C OOpaslaMH XJIOpPUIOB (TaJOreHHJIOB);
O3HAKOMJICHHUE ¢ 00pa3lamMu cepbl U e€ COeTMHCHUAME (BO3MOXHO MCIIOIb30BAHUE BUICOMATEPHAIIOB);
HaOJIOICHHE TIpollecca OOYIIIMBAaHUS caxapa IMOJ JNCWCTBHEM KOHICHTPUPOBAHHOW CEPHON KHCIOTHI;
M3yUYCHHUE XUMHYECKHX CBOMCTB pa30aBIICHHON CEpHOM KHCIOTHI, MPOBEICHHE KAYSCTBCHHOW PEaKIUH
Ha Ccyab(aT-HOH U HAOIIOACHHUE MPHU3HAKA e€ MPOTEKAHUS; 03HAKOMIICHHE C (PH3MYECKUMU CBOM CTBAMU
a3ota, ¢ocdopa 1 X coenMHEHHH (BO3MOXKHO HCIOJIb30BaHNE BUIEOMATEPHAIIOB), 00pa3laMH a30THBIX
u ¢dochopHBIX yIOOpEeHUii; MonyueHre, coOMpaHue, pPaclo3HaBaHUE M W3yYeHHE CBOMCTB aMMHUAKa;
MPOBEJICHAE KAYEeCTBEHHBIX pEaKluii Ha WMOH aMMOHHUS u (pocdaT-MOH M H3ydYCHUE MPH3HAKOB HX
MPOTEKAHUs, B3aUMOJCHCTBUE KOHIIEHTPHPOBAHHON a30THOM KUCIIOTHI C MEAbI0 (BO3MOXKHO HCIIOIB30-
BaHHE BHJICOMATEPUAJIOB); H3y4eHHE MOJENCH KPHCTANIMYECKUX peIEToK anMasa, rpadura,
¢ymniepeHa; 03HaKOMJICHHE C IIPOLIECCOM aCOPOLIMU PaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U
YCTPOIMCTBOM NPOTHBOrasa; NoJy4eHue, coOMpaHue, paclio3HaBaHWE U M3y4YEHHE CBOWCTB YIJIEKHUCIIOrO
rasa; NpoBE€ACHUEC KaYC€CTBCHHBIX peaKHI/Iﬁ Ha Kap6OHaT- 1 CWJIMKAT-UOHbI U H3Y4YCHUC IPHU3HAKOB UX
IIPOTEKAHMS;  O3HAKOMJIGHHE C  INPOAYKUUEH  CWIMKATHOM  IPOMBIIIJICHHOCTH;  pEIICHHE

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «BaxkHeme HeMeTaJlIbl U UX COCAMHCHU S

MerTaiisl 1 UX COeAUHEHUS

3.1

06u1a;1 XApaKTECPUCTUKA XHUMHUYCCKUX OJOJICMCHTOB — MCTAJJIOB Ha OCHOBAHUMU WX TIOJIOKCHHA B
ITepnoguueckoii cucreme xumudeckux snemeHtoB .M. MenneneeBa u ctpoenus atromoB. CtpoeHue
METaJuUIoB. MeTajuueckas CBS3b U METAIMYECKasl KpUCTaUTMYecKasl permérka. DIeKTPOXUMUYECKUN

psi HanpsHKEHUH METaJuIoB

3.2

dusnveckue U XMMUYECKHe CBOMCTBa MeTayuioB. OOmme crnocoObl MoaydeHusi MeTaiioB. [loHsATHE O
KOPpO3MH METAIIJIOB, OCHOBHBIE CITOCOOBI 3amuThl MX OT Koppo3uu. CrutaBel (cTallb, YYT'YH,
JFOPATTIOMUHMIA, OpOH3a) ¥ UX IPUMEHEHHUE B OBITY U IIPOMBIIUICHHOCTH

3.3

[enounsie ™ertayuibl: monoxkeHue B Ilepuogmueckold cucreme Xumuueckux osmemeHtoB JI.U.
MeHnieneeBa; CTpoeHUE WX aTOMOB; HaXOKJCHHE B mpupone. Puznyeckne U XUMUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanust). OKCUIbl U THIPOKCHIBI HATPHSI B Kayusl. [[puMeHeHre MIeJI0YHBIX METAIIIIOB
U UX COEIUHEHUI

3.4

[[{emoyHO3eMeNbHBIE METAITBI MATHUHN U KaJIBIIH: OJ0XeHHe B [lepnoanueckoil cucreMe XUMHUYECKUX
snemenToB J[.M. MenzaeneeBa; cTpoeHHWE WX aTOMOB; HaXOXJAeHHe B mpupoje. Dusznueckue u
XUMHYECKHE CBOMCTBA MAarHus W KaJblUsA. BaxHelmme coequHEHHsI KaJIbIUs (OKCHZA, THAPOKCHUI,
conu). JKECTKOCTP BOJIBI U CIIOCOOBI €€ YCTpaHSHUS

3.5

Amromunnii: monoxenue B [leprommdeckoii cucteme xumudecknx amementoB J[.M. Menneneesa; ctpoenue
aToMa; HaxOXJIeHHe B Tpupoje. Oru3ndeckre U XUMHYECKHE CBOMCTBA alIFTOMHHUSA. AM(OTEpHBIC CBOHCTBA
OKCHJIA ¥ TUIPOKCHIA ATFOMHHHUS

3.6

Kenezo: monoxenne B [lepnogudeckoii cucreme xumuueckux siaemerToB J[.M. MenneneeBa; ctpoeHne
aToMa; HaXOoXKJIeHue B pupojie. Puzndeckne M XMMHIECKAEe CBOMCTBA keme3a. OKCHIbI, THIPOKCHIBI 1
conn xene3a(ll) m xenesa(1ll), ux cocTas, CBOWCTBA U MOyYCHHE

3.7

XuUMHYECKAH HSKCIEPUMEHT: O3HAKOMIICHHE C O0pa3laMHd METAJUIOB U CIUIABOB, UX (H3MUCCKUMH
CBOICTBaMH; HW3y4YCHHE  pPE3YNBTaTOB  KOPPO3UM  METAWIOB  (BO3MOXXHO  HCIIONB30BaHUE
BHJICOMATEPHAJIOB), OCOOCHHOCTEH B3aMMONCHUCTBHSI OKCHAA KalbIUS W HATPHSI C BOJOH (BO3ZMOXHO
HCIOJIb30BaHNE BHUICOMATEPHAJIOB); UCCIEIOBAHIE CBOMCTB YKECTKOM BOIBI; TpoIiecca TOPEHHUS JKele3a
B KHCIOpoAe (BO3MOXKHO HCIIONB30BAHUE BHICOMATEPHUANIOB); IPH3HAKOB IPOTEKAHUS KAUECTBEHHBIX
peakiuii Ha HWOHBI (MarHus, Kaublus, amoMuHus, nuHka, xenesa(ll) u sxenesa(Ill), memu(Il);
HAOJIOICHUE W ONMCAHWE IIPOIECCOB OKPAIIMBAHWS IDIAMEHH HOHAMHU HATPHS, KA W KaJdbIUs
(BO3BMOXHO JICIIONB30BAaHUE BHIICOMATEPHANIOB); HWCCIENOBaHHE aM(OTEPHBIX CBOWCTB THUAPOKCHIA
AJIOMHMHUA U THAPOKCUAA LIMHKA; pellIeHUe SKCIIEPUMEHTAIbHbIX 3a/1a4 10 TeMe «BaxkHeliie MeTauibl
U UX COCAMHEHUSD)

XuMHUS 1 OKpYy’Karolas cpenia

4.1

Hoggsie MaTe€pHraJibl U TCXHOJIOIUH. Bemecra u MaTepuaJibl B MOBCETHEBHOM JKM3HU YEJI0BEKa. XUMUS U
310pPOBLE. bezonacHoe HCHONb30BaHUE BEIIECTB U XUMHUECKHUX peaKI_II/Iﬁ B 6BITy. HepBasl moMouib Impu
XUMHUYCCKHX OKOrax U OTpaBJICHUAX




4.2

OCHOBBI 3KOJOTHYECKOH IpaMOTHOCTH. XUMHUECKOe 3arpsisHeHue oxpyxaromei cpenst I[TJK. Ponb
XMMHH B PEIIEHWH DSKOJOTHYeCKUX mpobneM. [IpupopHble WCTOYHHKH YIIIEBOZOPOIOB (Yrois,
IPUPOJHBIN Ta3, He(Th), IPOAYKTHI UX NEpepabOTKHU, UX POJIb B OBITY ¥ MPOMBIIIJICHHOCTH

4.3

XUMHYECKUI 3KCIEPUMEHT: U3yueHHE 00pa3LioB MaTepUasIoB (CTEKIIO, CIUIABbI METAJIIOB, ITOJIUMEPHBIE
MaTepuabl)

IMPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOM ITPOTPAMMBI OCHOBHOTI'O OBIIIETO

OBPA30OBAHUA

Koxa
MpPOBePsIEMOr0 OCBOEHHsI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 001IIEro
TpeOoBaHuUs o0pa3oBaHusi Ha ocHoBe PT'OC

HpOBepﬂeMble Tpeﬁona}mn K IIPEIMETHBLIM pe3yJabTaTaM 0a30BOro YPOBHHA

1

IIpencrasienue:

11

0 TO3HABAEMOCTH SIBJIICHUI MPUPOJBI, TOHUMAHHE OOBEKTUBHOM 3HAUMMOCTH OCHOB XHMMHYECKOM
HAayKd Kak OOJacTH COBPEMEHHOI'0 ECTECTBO3HAHMS, KOMIIOHCHTA OOIIEH KyNbTyphl M IIpak-
THYECKOH JIESITENBHOCTH YEJIOBEKA B YCIOBHSIX COBPEMEHHOTO OOIIECTBA; IOHUMAaHUE MeCTa XUMUU

Cpe/IM IPYTUX eCTECTBEHHBIX HAYK

1.2

O Hay4YHbIX METOJaxX IIO3HAHWUA, B TOM YHCJIC SKCOCPUMECHTAJIBHBIX W TCOPECTHUYCCKUX METOAaXx
HCCICJOBaHNd BEIICCTB U U3YUYCHUSA XUMHYCCKHUX peaKum‘/i; YMEHHUE HUCIIOJIB30BaTh MOIACIU JId
O00BICHEHUS CTPOCHN aTOMOB 1 MOJICKYJI

1.3

0 chepax mnpodecCHOHANBHON [eATeJIbHOCTH, CBSI3aHHBIX C XUMHEH M COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha JIOCTIIKCHHUSIX XUMUYECKON HAyKH, YTO TO3BOJIUT 00YYarOLIUMCS
paccMaTpuBaTh XUMHIO Kak chepy cBoel Oymyiied mpodecCHOHaIBHOW AEATSILHOCTH U CAEIaTh
OCO3HAaHHbBII BHIOOP XMMHHU Kak MpO(QUIBHOrO MpeAMeTa MPU Hepexoje Ha YPOBEHb CPEIHEro
o01ero oopa3oBaHus

Branenue cucrtemoil XMMHYECKHMX 3HAHWH M yMEHHE MPUMEHSTH CUCTEMY XHMUYECKUX 3HAHUH,
KOTOpasi BKJIFOYAET:

2.1

Ba)KHEHIIINE XUMUYECKUE MOHSITHS: XUMUYECKUIl 3JIEMEHT, aTOM, MOJIEKYJa, BELIeCTBO, MPOCTOE U
CIIOKHOE BEI[ECTBO, OIHOPO/IHASL U HEOIHOPOIHAS CMECh, OTHOCUTENbHBIC aTOMHASI U MOJICKYJISpHAsI
Macchbl, KOJIIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MOJSPHBIH 00bEM, OKCHJ, KHCJIOTa,
OCHOBaHHUE, COJb (CpPemHsisi), XUMUYECKasi PEeakKiys, PeaKiMyd COCJUHEHHs, PEaKIMd Pa3liOKEHUs],
pPEaKIMu 3aMEIIeHUs, PEaKIMd OOMEHa, TEIJIOBOW 3(PQEKT peaknuH, dK30- U IHIOTCPMHUCCKHE
peakiuu, pacTBOp, MaccoBas IO XMMHYECKOrO JJIeMEHTAa B COCAUHEHHH, MAaccoBas HONS M
MPOLICHTHAST KOHI[EHTPALIMS BEIIECTBA B PACTBOPE, SIAPO aTOMA, SJICKTPOHHbIHA CJIOM aToMa, aTOMHAst
opOuTaisb, pamdyc aroMa, BaJIGHTHOCTb, CTCNEHb  OKHCJICHHWS,  XHMHYECKash  CBS3b,
JJIEKTPOOTPHLATEIBHOCTh, ~MOJISPHAS W HEMOJSApPHAs  KOBAJICHTHAS CBs3b, HMOHHAs  CBS3b,
METaJUTMYeCKasi CBsi3b, KPUCTAJUIMYECKas peIiéTka (aToOMHas, MOHHAs, METAIUIMYECKas, MOJIEKY-
JSIpHAsT), WOH, KATHOH, aHHOH, SJICKTPOJUT W HEIEKTPOIHT, AIICKTPOIUTHYECKAS JHCCOLUALINS,
peaKuuh HMOHHOTO OOMEHa, OKHCIUTEJIbHO-BOCCTAHOBHTEIbHBIC —PEAKIUH, OKUCIUTENb U
BOCCTaHOBHUTEIb, OKHCIICHHE U BOCCTAHOBJICHHE, IEKTPOIIH3, XAMHIECKOE PABHOBECHE, O0OPATUMBIC 1
HEOOpaTHMBbIE PEaKIUH, CKOPOCTh XMMHUYECKON peakiuu, katanusarop, [IJIK, koppo3usi MeTaiios,
CIUIABBI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XWUMHH: 3aKOH COXPAaHEHHS MacChl, INEPUOINYECKUA 3aKOH
JI.1. MenneneeBa, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH ABOTaapo

2.3

TCOPUN XUMHH: aTOMHO-MOJICKYJIApHAsA TCOPUA, TCOPHUIL BHGKTpOJIHTI/I‘IeCKOﬁ JUcconrann

Brnanenue ocHoBaMy XUMHYECKOU I'paMOTHOCTH, BKJIIOYAIOIIICH

3.1

YMCHHE MPAaBUJIbHO UCIIOJIb30BAaTh U3YUCHHBIC BEIICCTBA U MATCPHUAJIbI (B TOM YUCJIC MUHCPAJIbHBIC
YZ[OGPCHI/IFI, MCTAaJUJIbl U CILJIaBbl, IPOAYKTbBI r[epepa60TKH OpUPOAHBIX UCTOYHHUKOB YIJICBOJOPOA0B

(yras, MIPUPOTHOTO rasa, HedTH) B OBITY, CEJbCKOM XO3sICTBE,




Ha MPOM3BOJICTBE U MOHMMAaHHUE 3HAYCHUS KHUPOB, OCIKOB, YIJIEBOIOB IS OpraHU3Ma YellOBEKa;
YMEHHE IPOTHO3MPOBATh BIMSHUE BEIICCTB M XUMHUYECKUX IIPOIIECCOB HA OPraHHW3M YEIOBEKa H
OKPY’KarolIyr0 MPUPOAHYIO Cpeay

3.2 yYMEHHE UHTEIPHPOBATh XUMUYECKHIE 3HAHHS CO 3HAHUSIMU JIPYTUX YICOHBIX MPEIMETOB

3.3 HAJIMYUE OMbITa PabOTHI C Pa3IMYHBIMU HCTOYHUKAMH HH(GOPMAIUH 110 XUMUH (HaydHas ¥ HAYYHO-
MOMYJISIPHAS JINTEPATypa, CIIOBAPH, CIIPABOYHUKHI, MHTEPHET-PECYPCHI)

3.4 yMeHHe 00BEKTUBHO OLICHUBATH MH(DOPMAIIUIO O BEIIECTBAX, UX MPEBPAIICHUSIX U MPAKTHYCCKOM
MPUMEHEHHH U YMEHUE UCIIOIB30BaTh e€ I pelleHus yueOHO-TI03HABATEIBHBIX 3a1a4

4 Brnanenue ocHOBaMH MOHATUHHOTO ammapara U CHMBOJHYECKOTO SI3bIKA XMMUH JJIsI COCTABJICHHSI
(GbopMyNT HEOPraHWYECKHX BEIIECTB, YPAaBHCHUN XUMUYCCKHX pPEAKIIMi; OCHOBAMH XHMHYECKOMH
HoMeHksaTypsl (IUPAC u TpuBHaibpHOM)

5 YMeHHEe OOBACHATH CBSI3b MONOKEHHS 3JIeMeHTa B [lepuoguuecKodl CHCTEME C YHCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHHUS aTOMOB XHUMHUYECKHX DJIEMEHTOB (COCTaB H 3apsi sapa, o0Iiee Ynuciio
JJIEKTPOHOB), PACIPEICICHHEM JJICKTPOHOB MO DHEPreTHUYSCKUM YPOBHSIM aTOMOB MEPBBIX TPEX
NEPrUOJ0B, KaJiusd U KaJIbLIW s

6 [pencrasiieHue O MEPUOJUUCSCKOIN 3aBUCUMOCTH CBOWCTB XMMUYECKUX JIEMEHTOB (pamuyc aToma,
3JIEKTPOOTPUIIATETILHOCTD), MPOCTBIX U CIIOXKHBIX BEIIECTB OT TMOJIOKEHUS DIIEMEHTOB B
[Neproandeckoii cucteme (B MaIbIX MEPHOAAX M TJIABHBIX HOATPYINAX) M AMEKTPOHHOTO CTPOCHHSI
aToma

7 YMeHue KiaccupuInpoBaTh:

7.1 XUMHYECKHUE JIEMCHTBI
7.2 HEOpraHWYeCcKHE BEIIECTBA
7.3 XUMHUYECKUE PEAKIUU

8 YMeHHe onpenensTh:

8.1 BaJICHTHOCTB M CTEIICHb OKHCIICHHSI XMMHUYECKHX JIEMEHTOB, 3apsii HOHA
8.2 BHJ] XMMHUYECKOHN CBSI3M M THUI KPHCTAIUIMYECKOW CTPYKTYPHI B COSAMHEHHSIX
8.3 XapakKTep Cpeibl B BOJHBIX PACTBOPAX BelIeCTB (KUCIOT, OCHOBAHUN)

8.4 OKHCITUTEh M BOCCTAHOBHUTEIb

9 YMeHne XxapakTepru3oBaTh (PU3NIECKUE M XMMHUYECKHE CBOICTBA!

9.1 MIPOCTHIX BEIIECTB (KHCIOPOJ, 030H, BOIOPOI, TpaduT, aiMas, KpeMHHIA, a30T, ¢ochop, cepa, XJIop,
HATpUH, KAJIMH, MATHAN, KQJIBIUH, aTFOMHHHMN, J)KEJIe30)

9.2 CIIOKHBIX BEIIECTB, B TOM YHCJIE€ WX BOIHBIX pPAacTBOPOB (BOAa, aMMHAaK, XJIOPOBOIOPOL,
CEPOBOAOPO, OKCHIBI M THAPOKCUABI MeTaumoB [-1IA rpymnm, amomunus, meau (1), nuHka, xenesa
(IT u 1II), oxcuapr yraepona (II u 1V), kpemuawns (IV), azota u docdopa (III u V), cepsr (IV u VI),
CEpHUCTAsI, CepHasi, a30THCTas, a30THas, pocdopHas, yrojapHasl, KpeMHHEBast KHCIOTa M UX COJIH)

9.3 MIPOTHOZUPOBATH M XapaKTEPH30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa M CTPOCHUS,
MIPUMEHEHHE BEIIECTB B 3aBHCHMOCTH OT MX CBOKMCTB, BO3MOXKHOCTH HPOTCKAHHUS XHMHUYECKHUX
MIPEBPAIICHUH B Pa3IMYHBIX YCIOBUSX

10 YMeHne cOCTaBISATh MOJIEKYIISIPHBIC M HOHHBIE YPaBHEHUS peaKUnii, B TOM YHCIIE!

10.1 peaKIiii HOHHOro OOMeHa

10.2 OKHCITUTEIhHO-BOCCTAHOBUTEIILHBIX PEaKIuit

10.3 HJUTIOCTPUPYIOIIMX XUMUYECKHE CBOMNCTBA M3YYEHHBIX KJ1acCOB (TPYI) HEOPraHWYECKUX BEIECTB

10.4 TTOJITBEPXKTAIOMINX TCHETUYECKYIO B3aUMOCBS3b MEXTy HUMHU

11 YMeH#ue BhIYUCIATh (IPOBOJUTD PAcUEThI):

111 OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO OO0 XUMHYECKOTO
JJIEMEHTA B COCTMHCHHUN

11.2 MAacCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,

11.3 KOITMYECTBO BEIIECTBA U €0 MacCy, 00bEM ra30B

114 [0 ypaBHEHUSIM XHMHYECKHX pEaKIHd W HAaXOAUTh KOIMYECTBO BeEHIeCTBa, O0BEM H Maccy
pearcHTOB U MPOAYKTOB PEaKIIHU

12 Bnanenue (3HaHHE OCHOB):

12.1 OCHOBHBIMH METOJIaMU HAyYHOrO TMO3HaHUs (HAONIOJCHUE, W3MEpPEHUE, OKCIEPHMEHT,




MOJICJIMPOBAaHNE) TPU HM3YyYCHHU BEIECTB W XUMHUYECKUX SBJICHUH; yMeHHE c(hopMyIupoBaTh
pobJIeMy 1 MPeUIOKUTh MYTH €€ PeleHHs

12.2

Oe3omacHON pPabOThl C XUMHYECKHMMHU BEIICCTBAMH, XUMHYECKOW MOCYIOod U 1abopaTOpPHBIM
000pyIOBaHHEM

12.3

npaBUuJIaMA 0€30IMacHOro 06paHICHI/I$I C BelICCTBaMH, HUCIOJb3yEMbIMU B MMOBCEIHEBHOMN KU3HU,
npaBujiaMyd IMOBEACHHA B ILECIAX C6Cpe)¥(eHI/Iﬂ 340pOBbA U 0pr>1<a}0mel71 HpI/IpOI[HOI\/'I Cpeabl;
NMOHUMaHUE BpCaa (OHaCHOCTI/I) BO3JCHUCTBUS Ha >KHBBIE OpraHnu3MbI OHpeI{CHéHHLIX BCHICCTB,
crroco0oB YMEHBHICHUSA U IPEAOTBPALICHUA UX BPEAHOT'O BO3JCHCTBUS

13

Hanmuuue MPAaKTUYCCKUX HABLIKOB IIJIAaHUPOBAHWUA W OCYHICCTBJICHUSA CICAYIOIINX XUMHUYCCKUX

OKCIICPUMCEHTOB!

13.1

W3ydeHHUE U OmnucaHue (U3HYECKUX CBOIMCTB BEIIECTB; O3HAKOMJIEHHE C (QU3UYECKUMU U
XUMUYECKUMU SIBICHUSIMHU; OIBITHI, WUIFOCTPUPYIOUINE TpPU3HAKKA MPOTEKAHUS XUMHUYECKUX
peakuui

13.2

U3yYCeHHUE CIIOCOOOB pa3zeNeHus cMecei

13.3

MOJIyYCHHE KUCIOpOJa U M3Y4YCHHUE €TI0 CBOﬁCTB; MOJIY4Y€HUC BOAOPOJAAa U U3YUCHUC €I0 CBOﬁCTB;
MOJIy4CHHUEC YTJICKUCJIOTO Tada U HU3YYCHUE €ro CBOﬁCTB; NOJIy4Y€HUE aMMHUaKa U HU3Yy4YCHHE €ro

CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONpeeaEHHON MaccoBOM 10J1el paCTBOPEHHOIO BEIIECTBA

135

MpUMEHEHHE HMHINKATOPOB (JTaKMyca, METHJIOpamka u (QeHoiadTanenHa) A ONPEAETICHUs
XapakTepa Cpelibl B pacTBOpaxX KHUCJOT U Ienouel

13.6

HUCCIICA0OBAHHUEC H OIIMCaHHC CBOMCTB HECOPraHM4€CKUX BCEIICCTB PAa3JIMYHbLIX KJIACCOB; H3YUYCHUC
B3aHMO}1€ﬁCTBHH KHUCJIIOT € MCTAaJlIaMU, OKCHIAMH MCTAJIJIOB, PACTBOPUMBIMU MU HEPACTBOPUMBIMU
OCHOBAaHHUAMH, COJIIMU; ITOJIYYCHUE HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHEC OAHOI'0O McETalia

JPYTHM U3 pacTBOpa COJH; UCCIEIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCH/IOB ATFOMUHHS U IIITHKA

13.7

pellieHHe 3KCIIEpUMEHTaJ bHBIX 3amad 1o TemaMm: «OCHOBHBIE KJIAcChl HEOPraHUYECKHX
COEIMHEHUN»; «DNEKTPOTUTHYECKAs qUCCONUanus»; «BaxHewme HeMeTalbl U X COSTUHEHUSY;
«BaxkHelme MeTamibl 1 UX COSIAUHEHUS»

13.8

XUMHYECKHE IKCIICPUMEHTHI, WILTFOCTPUPYIOIINE IPU3HAKA MTPOTEKAHMSI PEAKIMi HOHHOTO OOMEHa;
KAaueCTBEHHBIC PEaKIMM Ha TMPHCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI: XJIOPHI-, OPOMUJ-,
nomua-, cynbhar-, pochar-, kKapOOHAT-, CHIMKAT-aHUOHBI, THAPOKCUI-MOHBI, KATHOHBI aMMOHHS,
MarH#usl, KaIbllWs, ATIOMUHUS, kele3a (2+) u xenesa (3+), menu (2+), nuHKa

14

VYMenune:

14.1

MIPEACTABIATH PE3YNIBTATHI SKCIEPIMEHTA B (hOpMeE BBIBOJIOB, TOKA3aTENbCTB, IPa(h)uKOB U TaOIUII U
BBISBJISITh SMIIMPUUECKUE 3aKOHOMEPHOCTH

14.2

yCTaHaBJIMBATh CBA3H MEXKOY pPE€aJIbHO Ha6JHOZ[aeMI)IMI/I XUMHUYECKHUMHU SABJICHUAMU U IIPOLECCAMHU,

MIPOUCXOMISAMIMMHI B MAKPO- 1 MUKPOMHPE, OOBSICHATH IPHINHEI MHOTOOOpa3Msl BEIIECTB

IHEPEYEHD 3JIEMEHTOB COJAEPKAHUS, IPOBEPAEMbIX HA OCHOBHOM

IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon IIpoBepsieMbIi 2JIEMEHT COAePKAHUA
1 [TepBoHauaIbHBIE XUMUUECKUE MTOHITHS

1.1 Uwuctele BenectBa 1 cMeck. CriocoObl pa3sielieHHs CMece

1.2 ATOMBI U MOJIEKYJIbl. XUMHUYECKUE di1eMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U CloxHbIE
BEIECTBA.

1.3 Xumudeckas popMyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 1eMeHTOB. CTeleHb OKHCICHUS

14 3aKoH MOCTOSIHCTBA cocTaBa BeulecTB. OTHOcHTeNbHAs aToMHas Macca. OTHOCHUTENbHAs MOJIEKYJspHas
Macca. MaccoBasi 1011 XMMHUYECKOr 0 3JIeMEeHTa B COeIMHEHUH

15 KonuyectBo BemectBa. Mosnb. MonsipHas macca. MossipHblii 00bEM ra3oB. B3anMOCBsI3b KOJMYECTBA,




MAcCChl 1 YMCJIa CTPYKTYPHBIX €AVMHHIL BEIICCTBA

1.6

®du3nvecKue U XUMUUYECKHE SIBIICHUS. XUMUYECKast peakuusa u eé MPpU3HAKHU. 3akoH COXPaHCHHA MACChL
BEIIECTB. XUMUUYECKHUE YpaBHCHUSA

[epuonnueckuit 3akon u Ilepuommueckas cucremMa xXuMuueckmx osnmemeHnToB JI.U. Menneneesa.
CrpoeHne aTOMOB

2.1

ITeprnonmueckuit 3axkoH. Ilepuonnueckas cucrema xumudeckux simeMeHToB .M. Menneneesa. Ilepuoast
U rpynnbl. PU3NYECKUN CMBICI TOPSIAKOBOI'O HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI dJIEMEHTA

2.2

Ctpoenue atoMmoB. CocTaB aTOMHBIX siiep. M3oronbl. DnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX 000I0YEK
aToMOB nepBbIx 20 xuMudeckux 31neMeHToB [lepuoanyeckoii cucrems! [I.M1. Menneneera

2.3

3aKOHOMepHOCTI/I B HU3MEHEHHUM CBONCTB XHUMHYECKUX JJIEMEHTOB TMEPBBIX TpéX NepruoaoB, Kajusd,
KaJIbIus (paI[I/cha ATOMOB, JJICKTPOOTPULIATCIIBHOCTHU, MECTAJTUIMYCCKUX W HEMETAJIJIMYCCKUX CBOI:ICTB) )41
HUX COCTUHEHUM B COOTBETCTBUM C ITOJOKEHHUEM DJIEMEHTOB B HepHOI[H‘IeCKOﬁ CUCTEMC U CTPOCHUEM HX

aTOMOB

CrpoeHue BeliecTra

3.1

Xumuueckass cBsizb. KoBaneHTHass (MONsApHAas W HEMONSApHAs) CBS3b. OJIEKTPOOTPHUIIATENLHOCTh

XUMHYECKUX DJIEMEHTOB. MloHHAas cBsA3b. MeTananueckas CBI3b

3.2

TumBl KPUCTATUTMYECKUX PEIIETOK (aTOMHAas, HOHHAS, METAJUINYECKasi), 3aBUCHMOCTh CBOWCTB BEIIECTBA

OT THUIA KPUCTAJUIMYECKOM pEIIETKY U BUJIa XUMUYECKOH CBSI3H

Baxueiinme npeacTaBuTeN HEOpraHWYecKuX BemiecTB. Hemeramisl U UX coequHeHus. MeTawisl U ux

COCITMHCHUS

4.1

Krnaccugukanuss ¥ HOMEHKIIATypa HEOPraHHYECKUX COCIMHEHHWIl: OKCHIOB (coieobOpasyrolue:
OCHOBHBIE, KHCJIOTHBIE, aM()OTEpHBIE) U Hecoiaeo0pasylommye; OCHOBaHMH (IIETOUYM M HEpacTBOPHMEIC
OCHOBaHHMsI); KHCJIOT (KHCIOPOJICOJepKAIUE U OECKUCIOPOIHBIC, OJJHOOCHOBHBIE M MHOTOOCHOBHEIC);
coneid (CpeTHUX B KHCIIBIX)

4.2

dusnyeckne U XMMHYECKHE CBOMCTBA IMPOCTHIX BEIECTB-HEMETAIUIOB: BOJOPO/A, XJIOpa, KHCIOPOAa,
cepsl, a30t1a, Gpochopa, yriaepona, KpeMHUS

4.3

Ousnyeckne ¥ XUMHUYECKHE CBOWCTBA MPOCTHIX BEHICCTB-METAJUIOB: JUTHS, HATPUS, KAJHUS, MAaTHUS U
KaJIBIIMSI, aJIFOMUHUS, JKeJie3a. DIEKTPOXUMHUYECKUH psijl HAPSHKEHUH METAJIJIOB

4.4

®usznueckue W XUMHUYECKHE CBOMCTBAa BOJOPOAHBIX COEAMHEHWM HEMETaUIOB: XJIOPOBOIOPOAA,
CEpOBOIOPOJIA, AMMHUAKA

4.5

Odusznyeckne W XHMHYECKME CBOMCTBAa OKcumoB HemeramioB: cepel  (IV, VI), asora(Il, IV, V),
docdopa(lll, V), yrnepona(ll, IV), xpemans(IV). [lonydeHne okCHI0B HEMETAIIIOB

4.6

Xumuueckue cBoiictBa okcuaoB: MeTawioB |A-IIIA rpymm, muaka, memu(Il) u xemesa(Il, 1), TTonyuenne
OKCHJIOB METAJJIOB

4.7

XuMHYecKrue CBONCTBAa OCHOBAaHUH M aM(OTEPHBIX THAPOKCUIOB (Ha IMpHMepe THIPOKCUIOB aTIOMUAHIS,
xeJesa, MuHKa). [lomydeHne ocHOBaHMI 1 aM(OTEPHBIX THAPOKCHIIOB

4.8

OO0mue XMMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOIHOH, CEpOBOAOPOIHOM, CEpHUCTOH, CEpHOM,
a3oTHOM, (ochopHOM, KpeMHHMEBOH, yrompHOW. OCOOble XUMHUYECKHE CBONCTBA KOHIIEHTPHPOBAHHOMN
CEpHOI 1 a30THOM KuCHOT. [lomydenne Kucior

49

OO01mue XUMHYECKUE CBOMCTBA cpeaHuX coeld. [lomyuenue coneit

4.10

IMomy4yenue, cobupaHue, paclo3HABaHHE BOIOPOIA, KHCIOPOAa, aMMHaKa, YIJIEKHUCIOro Trasa B
J1a00paTOPHH

411

[omydenne amMMuaxa, CepHOH M a30THOH KHCIOT B MPOMBIIIICHHOCTH. OOIIHe CocoOBl TONMYyYeHHS
METaJIJIOB

4.12

I'eneTrnueckas cBs3b MCX Y KlIaCCaMH HCOPraHM4ICCKUX COCIMHCHUI

XUMHUYECKUE PCaKnu

5.1

KJ'IaCCI/I(i)I/IKaLII/IFI XUMHUYCCKUX peaKL{I/Iﬁ 110 pa3JIMYHBbIM IIPU3HAKaM: 110 YHUCJIY U COCTaBY Y4aCTBYIOIIUX B
pCaknun BCUICCTB, IO TCIJIOBOMY 3(1)(1)CKTy, MO0 HW3MEHEHMIO CTENEHEeW OKHUCIECHHUS XUMHYECKUX
OJICMCHTOB

5.2

TermoBoit >(pPeKT XUMHYECKOW pEaKIHH, TCPMOXUMHUYCCKUE YpPaBHEHHS. DK30- M JHIOTCPMUUCCKUE
peakiy. TepMOXMMHUUECKUE YPaBHEHUS

5.3

OKHCIUTEIFHOBOCCTAHOBUTEILHEIC PCaKunu. OKHUCIUTENN U BOCCTAHOBHUTCIIH. Hpoueccm OKHCJICHUA U




BOCCTaHOBJICHHU . 9J'IeKTpOHHI:II71 0aJlaHC OKHCIIMTEIIBHOBOCCTAHOBUTEILHOM peaKnumn

5.4 Teopust snexTponuTHYecKol aucconHanyy. KaTHOHBI, aHHOHBI. OJEKTPOIUTHI W HEIIEKTPOJIHTHI.
CuitbHbIe ¥ craOble 351eKTpoauThl. CTeneHb AUCCOIMAIN

5.5 Peakiuu noHHOro OOMeHa. YCNOBUS NMPOTEKAHUS PEaKUUi MOHHOrO OOMEHa, MOJHBIE U COKpALEHHBIE
VOHHBIE YpaBHEHHS PeaKnii

6 XuMus 1 OKpy’Karolas cpena

6.1 BemectBa u Marepuansl B IOBCETHEBHOM JKM3HHU 4YeNOBeKa. be3omacHoe HCIONB30BaHME BEIIECTB U
XMMHYECKHX peaKIii B Jabopatopruu u ObITy. [lepBast mOMOIIb IPH XUMHYECKHX OKOTaX U OTPaBICHHIX

6.2 XUMHYECKOE 3arps3HCHHUE OKPYXKAoLleH cpeabl (KMCIOTHBIE JOXKIM, 3arpsi3HEHUE IOYBBI, BO3IyXa U
BO/IOEMOB), cItocoObl ero mpexoTBpamenus [IpenensHas momycrumas koHueHTparms BemiectB (ITIK).
Ponp xuMHMM B pelIeHHM SKOJIOTMYECKHX IpoOsieM. YCHJICHHE NapHUKOBOrO 3(dekra, paspylieHue
030HOBOTI'0 CJIO5I

6.3 [Ipumenenue cepbl, azora, Qocdopa, yriepona, KpeMHHsS U HX COSAUHEHWH B OBITY, MEIUIIMHE,
IPOMBIIVICHHOCTH M CEJIBCKOM XO3dicTBe. I[IpMMEHeHHe MeTaJuloB M CIUIaBOB (CTalb, YYI'VH,
JFOPAJFOMUHMI, OpOH3a) B OBITY M NMPOMBINIJICHHOCTH WX COeAMHEeHW. [IoHsATHE 0 KOPPO3UH METAILIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4 [IpuponHbIe UCTOYHUKH YTIEBOJOPOAOB (yroib, MPHUPOIHBIN a3, HE(PTH), MPOAYKTH HX MEpepaboTKH
(6eH3MH), WX POJIb B OBITY ¥ MPOMBIIIJICHHOCTH

6.5 [epBoHayaIbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriieposia (MeTaH, 3TaH, 3THIICH,
aIeTWIICH, 3TaHOJ, IJIMIEPHUH, YKCycHas! KucioTa). IToHaTHe 0 OMOIOTHYecKH Ba)KHBIX BEIIECTBAX: >KHUPAX,
OenKax, YIIIeBOaX — M MX POJIH B JKH3HH YEJIOBEKa

7 Pacuérsl:

7.1 10 (opMyJIaM XMMHUYIECKUX COCTUHEHUH

7.2 Macchl (MacCcOBOI) JIOIM PacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMUYECKUM YPaBHEHUSIM




TEMATHYECKOE IINIAHUPOBAHUE

8 KIIACC
No HanmenoBanue KonuuectBo yacos JleATeNnbHOCTh YUUTENS C DJIEeKTPOHHBIE
n/m pazaenoB U TeM Bceero Kontpon | Ipaktn |  ydeTom pabodeli mporpamMmel (undpoBsie)
MIPOrPaMMBI bHBIC 4eCcKHe BOCITUTAHUS 00pa3oBaTEIbHBI
paboTel | paboThI e pecypchl
Paznea 1. [lepBoHayajbHble XUMHYECKHE TIOHATHSI
1.1 | Xumus — BakHas 5 2 ® JIOBEPUTENLHEIE otHomrenus | bubmuoreka
001acTh MEXAY YUHUTENEM u | [IOK
€CTECTBO3HAHUS U 00y4aroIMMHUCH, https://m.edsoo.r
MPaKTUYECKON CHOCODCTBYIOMMX  NIOSUTHBHOMY | 1/7f41837¢
JIeATETBHOCTH BOCHpI/IHTI/IiO ydJamuMucs
TpeOOBaHMUit U MPOCKO yuuTENs,
Ic10BCka ® PCAJIM30BLIBATL  BOCIIUTATCIILHBIC
12 BeIlIeCTBa " 15 1 BO3MOXHOCTU B PA3JIMYHBIX BUIAAX
XHMHCCKHE PCaKIIHU JIeATENbHOCTH  00YyJalomuXcsl Ha
OCHOB€ BOCIIpUATHA DOJICMCHTOB
HeﬁCTBHTCHBHOCTH I/I3yquI/Ie
yCTpOWCTBa npudopoB 1o
MOJCIIAM U YCPTECIKaAM
Wroro no pazaeny 20
Pa3zaen 2. BaxkHeiinue npeicTaBuTe I HEOPraHNYECKUX BellECTB
2.1 | Bo3ayx. Kucnopon. 6 ® OpraHU30BBIBATDH pabory | bubnmoreka
TTonsTHE 00 OKCHIAX obydarommxcs ¢ coumanbHo | J[JOK
2.2 | Bogopox. Iloustue o 8 1 sHaumMoif  MHQopMawmell  TO | https://m.edsoo.r
KUCJIOTaX M COJISX TOBOAY IOIy4acMon Ha ypOKC | ;/7f41837c
2.3 | Boxna. PactBopsr. 5 1 1 COUHMATLHO SHATHMOH
nuHpopmanuu —00CyKAaTh,
HOH}ITI/IC 06 BBICKA3bIBATh MHCHUC,
OCHOBaHMAX ® IPUMEHSATh Ha Ypoke
2.4 | OCHOBHBIC KJIaCChI 1 1 1 UHTEpaKTHBHbIE (OPMBI paboTHI ¢
HEOPTraHUYECKUX 00yJarOIUMUCS: JUCKYCCHH,
COEIMHEHU I KOTOpBIE  JAIOT  O0ydYaromMMCcst
BO3MOXHOCTh TPHOOPECTH OMBIT
BCIACHUA KOHCTPYKTHBHOI'O
auanora
Utoro no pazneny 30

Pazpen 3. [lepuoguyecknii 3axkon u Iepun

Ctpoenne aroMoB. XuMnueckasi cBsizb. OKHCJIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

oauyeckasi cucrtema xummuueckux jiemeHToB . . MeneeeBa.

3.1 | [lepuoanueckuii 3aKoH 7 ® TIPHMEHSATD Ha ypoke | bubmmorexa
u [leproanueckas MHTEPAKTUBHBIE (hopmbl pabotsl ¢ | [JOK
CHCTEMA XMMHYECKHX 00y4arOMUMHCS: JWCKYCCHH, | https://m.eds00.r
snementos JI. 1. KOTOphIe  JlaioT  oOydarommMes | \/7f41837¢
Meneneesa. BO3MOXKHOCTh TIPHOOPECTH  OIIBIT
CTpOGHI/Ie aToMa BC,IICHI/IH. KOHCTPYKTHUBHOI'O

JIFaJora;
3.2 | XuMu4eckas CBSI3b. 8 2
® [IPUMEHSTh Ha YpOKe
OxucnutensHo- MHTEPAKTHBHBIE (OPMBI PabOTHI C
BOCCTAaHOBHUTCIIbHBIC 00y4YalOlIMMKCS: BKIIOUYCHHUE B
pcaknuun YPOK UTPOBBIX pouenyp,
KOTOPBIE TOMOIrarT MOAACPKATh
MOTHBaIIUIO 06yqa}01111/1xc51 K
MOJYYCHUIO 3HaHI/Il>’I;
Wroro no pazaeny 15
PeszepBHOE Bpemst 3
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OBLIEE KOJIMYECTBO 68 5 5
YACOB I1O ITPOTTPAMME
9 KIIACC
Ne | HammenoBaHUe pa3ieioB KonuuectBo wacos JesaTenbHOCTh YUUTEIS C DNEeKTPOHHBIC
n/m Y TEM MPOrPaMMBI Beero | Konrpon | Ilpaktra | ydeTom pabodeli mporpamMmel (uudpoBsie)
bHBIC €CKHE BOCIIUTaHUS 00pazoBaTenbHbIC
paboTel | paboThI pecypehl
Pa3nen 1. BemmecTBo U XMMHYecKHe peakui
1.1 | IToBTOpCHME U 5 1 ® IPHMEHATD Ha ypoke | bubmmoreka [JOK
yri1yOeHre 3HaHUA MHTepaKTUBHbIC (opMbl pabotel | https://m.edsoo.ru/
OCHOBHBIX pa3/ielIoB Kypca ¢ 0DOYJarOIIMMHCA: IHCKYCCHH, 7f41a636
8 xiacca KOTOpbIE [IAal0T 00YYaromuMcs
12 OCHOBHLIe 4 BO3MOXHOCTb HpI/IO6peCTI/I OIIBbIT
BCACHU S KOHCTPYKTUBHOI'O
3aKOHOMEPHOCTH manora;
XUMHYECKUX PEaKIIHit o IPHMERATS Ha ypoKke
MHTEpaKTHBHBIE (OPMBI PabOTHI
13 9.HeKTp0HI/ITI/IquKa$I 8 1 1 C 06yan0HlI/IMPICﬂ: BKJIIOUCHUE B
JUCCOLIAALH . YpOK WUTPOBBIX poueayp,
XUMHYECKHE PEAKIIUU B KOTOpbIE MOMOTAIOT TOIIEPKATh
pacTBopax MOTHBallMIO  OOy4Yaromuxcsi K
TMOJTYYCHHWIO 3HAHUH;
Wroro no pazueny 17
Paznen 2. HemeTanjibl M MX cOeTUHEHUSI
2.1 | OOmiast xapaKTepHCTHKa 4 1 o bubmoreka [IOK
XUMHUUYECKUX DJICMEHTOB praHu30BBIBATH paboTy https://m.edsoo.ru/
VIIA-rpymmsl. [anoress! 00Y4AIOLMXCA C COLHATBHO 7f412636
2.2 | O0mas xapaKTepHCTHKA 6 3HaYMMON HHPOpMALKEit 1O
XHUMHYECKIX JJIEMEHTOB TOBOILY TIOTYHIACMON Ha YpOKe
. COIMAJIbHO 3HAYUMOU
VIA-rpynmst. Cepa u e€
uHpopmanuu —o0Cy)1aTh,
COCIMHCHMS BBICKA3bIBATh MHCHUC,
2.3 | OOrmiast XxapaKTepHCTHKA 7 1 o [PUMEHSITh Ha YPOKE
XUMHYECKUX 3JIEMEHTOR HHTEpaKTHBHBIE (OPMBI pabOTHI C
VA-rpymmsi. Asor, 00yJarOIUMHUCA: JUCKYCCHH,
ochop 1 HX CoeTHHEHHST KOTOpBIE JAI0T 00yUIArOIIUMCS
2.4 | Obman xapaxTepucTaKa ) 1 5 BO3MOXHOCTb MTPHOOPECTH OMBIT
BEIACHUS KOHCTPYKTUBHOI'O
XUMHYECKIX AJIEMEHTOB EAIOTa
IVA-rpynmel. Yriepon u
KpPEMHHUH U UX
COCIIMHEHUS
Uroro mo pazneny 25
Pazpgen 3. Merasnibl H MX COeIMHEHUSI
3.1 | OOmme cBoOMCTBA 4 . Bubnuoreka IJOK
METAJIOB OBEpHUTENbHBIE OTHOHIEHMs Mexnay | https://m.edsoo.ru/
3.2 | Baxseiimme MeTaubl U 16 1 2 yauTeneM W OOydarommMucs, | 7f41a636
YIX COCIMHEHHUS CIIOCOOCTBYIOIIMX ~ TO3UTHBHOMY
BOCIIPUSITUIO Y4aIUMUCS
TpeOOBaHMI U IPOCHO YUUTEIIA,
L Pp€an30BbIBATH
BOCIIMTATCIBHBIC BO3BMOXXHOCTH B
PA3JIMYHBIX BUAAX ACATCIbHOCTU
00yJaromuxcst Ha OCHOBE
BOCIHIPUATHSA 3JICMCHTOB
Z[eﬁCTBI/ITeHLHOCTH HU3Yy4YCHUC
YCTpOHCTBA MPHUOOPOB IO MOJEISIM
1 YCPTCIKAM
Wroro no pazgeny 20

Paznen 4. Xumus u okpyskamouias cpeaa
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4.1 | BemecTBa 1 MaTepHalIbl B 3 TIPIMEHATH Ha YpOKe bubmuoreka [IOK
JKU3HU YEIOBEKa MHTEPAKTHBHBIC OPMBI paboTel ¢ | https://m.edsoo.ru/

00y4JaOIMMUCS: JUCKYCCHH, 7f41a636
KOTOPBIE JAIOT 00YYAIOIHMCS -
BO3MOXHOCTH HpI/IO6peCTI/I OIIbIT
BCACHHA KOHCTPYKTUBHOI'O
JMajora

Utoro no pazgeny 3

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Ne Tema ypoka KonuuectBo yacos Hara [Jata uzydenus ¢akr
n/m Beero | Kontpo | Ilpaktu | usydeHus 8a | 80 | 88 | 8r
JIbHBIC YCCKHEC I1JIaH
pabotsl | paboTsl

1 [penmer xumun. Ponp xumuu B 1 1 ven
JKA3HU YeloBeKa. Tena u BeuecTa

2 ITousarue o Meronax MO3HAHUS B 1 1 nen
XUMUH

3 [Ipaktnueckas padora Ne 1 «IIpaBuna 1 2 Hep
paboThl B 1a00paTOPUU 1 TPUEMBI
o0OparteHus ¢ 1a00paTOPHBIM
000pyIOBAaHHEM)

4 | Yucreie BemecTBa 1 cMecH. CrrocoOsI 1 2 Hep
pa3JelieHusl cMece

) [paktuyeckas padora Ne 2 1 3 Hen
«Paznenenue cMmeceit (Ha mpuMepe
OYHMCTKH ITOBAPEHHOM COJIN)»

6 ATOMBI 1 MOJICKYJIBI 1 3 Hen

7 XUMHIYeCKHE DJIEMEHTHI. 3HAKU 1 4 nent
(CEIMBOJITBI) XUMHUYECKHX DJIEMECHTOB

8 IIpocThie U ClIOXKHBIE BELIECTBA 1 4 uen

9 ATOMHO-MOJIEKYISIPHOE YUEHHE 1 5 men

10 | 3aKo0H IIOCTOSIHCTBA COCTaBa BEILECTB. 1 5 nHen
Xumnueckas ¢popmyina. BaneHTHOCTD
ATOMOB XUMHYECKHX 2JIEMEHTOB

11 | OtHocuTeNnbHAs aTOMHAs Macca. 1 6 Hen
OTHOCHTENBHAS MOJIEKYJISIpHAsI Macca

12 | MaccoBast 107151 XHMHYIECKOTO 1 6 nen
JJIEMEHTa B COeTMHEHHUH

13 | KonuuectBo BemniectBa. Modb. 1 7 Hen
MonsipHast macca

14 | Ousnueckue U XUMHYECKHE SBICHUSI. 1 7 Hen
XuUMHUYECcKas peaxiust

15 | Ilpu3Haky ¥ YCIOBUS MPOTEKAHUS 1 8 men
XUMHUYECKUX peaKinui

16 | 3akoH cOXpaHEHHUs MacChl BEIECTB. 1 8 Hent
XHUMHYECKUE YPABHEHHUSI

17 | BerunciaeHust KOJIUYECTBA, MACChI 1 9 Hen
BEIIleCTBa 10 YPaBHEHUSIM
XUMUYECKUX pEaKLHi

18 | Knaccudukaius XuUMIIeCKAX 1 9 nen
peaxuii (COeqMHEHNs, Pa3IOKEHMS,
3aMeIeHns, 0OMeHa)

19 | M. B. JlomoHOCOB — Y4&HBIii- 1 10 Hen
sHIMKIoneauct. O0001eHe u
cUCTeMaTH3alns 3HAHUI

20 | KonrponpHas pabora Nel o teme 1 1 10 Hen
«BermecTBa 1 XUMHYECKHE PEAKITUNY

21 | Bo3myx — cmech ra3oB. CocTtaB 1 11 uen
Bo3ayxa. Kucmopog — snemeHT u
mpocroe BemectBo. O30H

22 | dusnuecKkue U XMMHYECKHE CBOMCTBA 1 11 nen
KHCIIOpoJa (PeaKiiy OKUCICHUS,
roperune). [lonsTre 00 okcumax

23 | CriocoObl moNy4eHHs KUCIOpo/ia B 1 12 wen
J1a00paTOPUU U MPOMBIIUIEHHOCTH.
[TpumeneHue kucmoposa

24 | TennoBoit 3¢ (heKT XUMHYESCKON 1 12 wen




pcaKkuuu, MOHATUC O
TEPMOXUMHUYICCKOM YPABHCHUHU, DK30-
1 SHAOTCPMHUYCCKUX PCAKIUAX

25

Tomnuso (HedTh, yroiab U METaH).
3arpsi3HEHHE BO3yXa, CIIOCOOBI €ro
MPEeAOTBpAIICHUS

13 uen

26

[Ipaktuueckas padora Ne 3 o Teme
«[Tony4yenue u cobupanue
KHCJIOpPOJIa, U3YUYCHHUE er0 CBOHCTBY

13 men

27

Bonopon — asemeHT u npoctoe
BellecTBo. HaxoxieHue B mpupoje

14 uen

28

dusnueckue 1 XUMUYECKUE CBOMCTBA
Bojopoja. [Ipumenenune Bogopoaa

14 uen

29

IlongaTue o KUCIIOTaX U COIIX

15 nen

30

Croco0bl oJTy4eHus1 BOJOPO/Ia B
naboparopun

15 uen

31

[paktnyeckas padora Ne 4 o Teme
«[lonydenue u coOupaHue BOIOPOIA,
H3Y4YEHHUE €T0 CBOMCTBY

16 uen

32

MomnsipHbIiit 00BEM Ta30B. 3aKOH
ABoraapo

16 uen

33

Brrunciennst 00n8Ma, KOJIMUECTBA
BEIIIECTBA ra3a 10 ero H3BECTHOMY
KOJIMYECTBY BEIIECTBA WU 00BEMY

17 men

34

Beruncinenns 00bEMOB ra3oB 110
YPaBHEHHIO PEAKIIUU HA OCHOBE
3aKOHA 00BEMHBIX OTHOIIEHUN T'a30B

17 men

35

dusnyeckre 1 XUMHUYECKHE CBOMCTBA
BOJBI

18 uen

36

CocraB ocHoBauuii. [TorsTtue 00
HHIUKaTOpax

18 uen

37

Bona xak pacTBOpUTENb.
HaceimenHble v HeHACHIIIEHHBIE
pacTBOpBl. MaccoBasi 10Js BElecTBa
B pacTBope

19 Hen

38

[Ipaktrueckas padora Ne 5 mo Teme
«IIpuroroBieHue pacTBOPOB C
onpenenéHHON MacCOBOM 0yei
pacTBOPEHHOT O BENIECTBAY

19 men

39

KonTtponsaas padora Ne2 o Teme
«Kucnopoa. Bogopoa. Boga»

20 "Hen

40

Oxcuppl: coCTaB, KIacCU(pUKAITHS,
HOMEHKIIATypa

20 "Hen

41

[Tony4yenue u XuMHU4YecKue CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCHJIOB

21 uen

42

OcHoBaHHMSA: COCTaB, Klaccu(pukarus,
HOMEHKJIATYypa

21 uen

43

[lomyueHne u XUMHYECKHE CBOMCTBA
OCHOBaHHI1

22 Hen

44

Kucnorsr: cocras, knaccupukanms,
HOMEHKJIATYypa

22 Hen

45

HonyquHe 1 XUMHUYECKHE CBOICTBA
KHUCJIOT

23 Hen

46

Conu (cpenHue): HOMEHKIIATYpa,
CIOCOOBI MOTyYEeHUs, XUMHUYECKUE
CBOMCTBA

23 Hen

47

[Ipaktuyeckas padora Ne 6. Pemenue
9KCIIEPUMEHTANIBHBIX 3a/1a4 10 TEME
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX
COEIMHEHUI»

24 wen




48

Ienernueckas cBs3b MEXKITY
KJIaCCaMH HEOPTaHUYECKUX
COCIMHEHUH

24 wen

49

O000111eHrE U CUCTEMATU3ALIAA
3HAaHUU

25 Hen

50

KonTtponbnas padora Ne3 mo teme
"OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
coenuHeHnn"

25 nen

51

[lepBbie MONBITKY KIIACCH(PHUKAIMH
XUMHUYECKUX d1eMeHTOB. Ilonstue o
rpynnax CXOAHBIX 3JIEMEHTOB

26 Hen

52

IIepunonuueckuii 3aK0H U
IIepuonuueckas cucrema
XUMHUYECKUX 37eMeHToB J[. M.
Menpeneesa

26 Hen

53

ITepuojbl, rpynIibl, NOATPYIIILI

27 uen

o4

Crpoenne atomoB. COCTaB aTOMHBIX
siaep. M3otonbl

27 uen

95

CrtpoeHne 3IeKTPOHHBIX 000I0YeK
aToOMOB 3j1eMeHTOB [lepuonnueckoit
cucremsl [[. . Menieneena

28 uen

56

XapaKkTepucTUKa XUMUYECKOTO
3JIEMEHTA TI0 €T MOJI0KEHHUIO B
ITepuonmueckoii cucreme /1. U.
Menpeneepa

28 uen

57

3nauenue [leproanyeckoro 3akoHa
JUISL pa3BUTUSI HAYKU U MPAKTUKU. [l
N. MenneneeB — yu€HbIU, earor u
rpayKIaHuH

29 uen

58

PesepBHBIN ypok. O000IICHHE 1
cHCTEeMAaTH3aIHs 3HAHWH /
Bcepoccuiickas mpoBepouHas pabora

29 Hen

59

IIpomexyToUHAasi aTTeCTAIMS:
BIIP/ KOHTpOJIbHASI TECTOBAsI
pabdoTa

30 Hen

60

DIEeKTPOOTPHUIIATENHHOCTh AaTOMOB
XIUMHIYECKIX JJIEMEHTOB

30 Hen

61

Honnast XuMHu4IecKasi CBSI3b

31 Hen

62

KoBanenTuas IoJIApHAA XUMHUYCCKas
CBA3b

31 Hen

63

KoBanenTHas HenonsipHas
XMMHYECKasl CBSI3b

32 »en

64

Crernenp OKUCIEHUS

32 Hen

65

OKHCIUTEIBHO-BOCCTAHOBUTEIIHHBIE
peaxImn

33 Hen

66

OKHCIIHTENN 1 BOCCTAHOBUTEIN

33 Hen

67

PesepBHbIii ypok. O0o01meHne u
cHCTeMAaTH3alKs 3HAaHUH 110 TEME
«CtpoeHue aToMa. XUMHUYECKas
CBSI3bY»

34 wen

68

PesepBHbIii ypok. O0o01meHne u
CHCTEeMaTH3aIHs 3HAHUH

34 wen

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KUIACC
No Tema ypoka KonuyectBo yacos Hata Jata uzyuenus
n/m U3y4eH dbakt
Beero | Kontpon | Ilpaktuu us 9a | 90 | 9B | 9r
bHBIC €CKHe T1aH
pabotel | paboTHI

1 [Nepnoauueckwuii 3akoH. [leproanueckas 1 1 men
crcTeMa XUMUYECKHX 37ieMeHToB J1. U.
Menpeneesa

2 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB 1 1 nwen
XHUMHAYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOOB

3 Krnaccudukanus 1 HOMEHKIaTypa 1 2 nen
HEOPraHMYECKUX BEIICCTB

4 Buapl XUMU4YeCcKOM CBSI3H M THUIIBI 1 2 Hen
KPUCTAJUIMYECKUX PEIIETOK

) KontponbHas pabora Nel mo teme «IloBTopenue 1 1 3 Hen
W yrinyOlieHre 3HaHUK OCHOBHBIX Pa3/IelioB
Kypca 8 Kiacca

6 Krnaccuukanus XuMiUueckux peakinui mo 1 3 Hen
pa3IMYHBIM PU3HAKAM

7 [ToHsiTHE O CKOPOCTH XMMUYECKON PEAKLIUU. 1 4 nen
[NoHsTHE O TOMOTEHHBIX U TETEPOreHHBIX
peaknusx

8 [TonsiTne 0 XMMUYECKOM paBHOBECUU. DaKTOpHI, 1 4 nen
BIIHSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIIUU U
MOJIO)KEHUE XUMHYECKOTO PABHOBECHS

9 OKHUCITUTENBbHO-BOCCTAHOBUTENbHBIE PEAKIIUH 1 S Hey

10 | Teopus 3NMEKTPOIUTUICCKON JUCCOIHAIIHH. 1 S Hexl
CrutbHBIE H cTTa0BIe DJICKTPOITUTHI

11 | VoHHble ypaBHEHHs PEAKIIMI 1 6 nen

12 | Xumuueckue CBOCTBA KHCIIOT M OCHOBaHHUIA B 1 6 Hen
CBETE TIPEICTaBICHUH 00 AIEKTPOIUTHIECKOMN
JICCOIUAIINN

13 | Xumuueckue cBOMCTBa coieil B cBETE 1 7 Hen
MIPENCTaBIICHUHA 00 JICKTPOITHTHIECCKOMH
JIACCONAIIAN

14 | TlonsATHE O TUAPOIIU3E CONCH 1 7 Hen

15 | O6obuieHne U cucTeMaTu3anus 3HaHUH 1 8 nen

16 | Ilpakruueckas padorta Ne 1. «Pemrenue 1 1 8 Hen
9KCIIEPMMEHTAIBHBIX 33129

17 | KourponsHas pabora Ne2 o teme 1 1 9 nen
«ONEKTPOIUTHYECKAS TUCCOIHALIHSL.
XHMMHYECKHE PEaKIIH B PaCTBOPAX»

18 | OOmras xapakTepuCTHKA TaIOT€HOB. 1 9 nen
XMMHYecKre CBOMCTBA Ha IPUMeEpe XJIopa

19 | XunopoBomopos. ComnsiHast KHCIIOTa, XUMAYECKHE 1 10 men
CBOICTBA, TIOJTy4EeHHE, IIPHMEHEHNE

20 | IIpakTnueckas padora Ne 2 mo Teme 1 1 10 Hen
«[TomyueHne consTHON KUCIOTHI, U3y4eHne e
CBOICTBY

21 | Boruncienus 1o ypaBHEHUSIM XUMAYECKUX 1 11 wen
peakuuii, eclii OAWH U3 PEareHToB JaH B
M30BITKE

22 | OOmas xapakTeprucTUKa 3J1eMeHTOB VIA- 1 11 uwen

TPYIIIBI




23

AnnorporHbie MOITU(DUKAIINN CEPBI.
Haxoxnenue cepbl v €€ COEIMHEHUH B IPUPOJIE.
XUMHUECKHE CBOMCTBA CEPBI

12 men

24

CepoBoaopon, cTpoeHue, (hU3NUecKue u
XMMUYECKHE CBOUCTBA

12 "en

25

Oxcunpl cepbl. CepHas KHCIIOTa, PU3UUCCKUE H
XUMUYECKIE CBOMCTBA, MPUMEHEHUE

13 Hen

26

XUMHUYECKUE PEAKIIMH, JICKAIIUE B OCHOBE
MPOMBIIIUIEHHOTO CIIOC00a MOJyYeHHsI CEPHOIM
KHCJIOThL. XUMHUYECKOE 3arpsI3HECHHE
OKpY’Kalollel Cpeibl COETUHEHUSIMU CEPBI

13 "en

27

Briunciienne MaccoBOi JOIM BBIXOAA IPOIYKTa
peakuuu

14 wen

28

OO1as XxapakTepUCTHKA JIEMEHTOB VA-
TpyIsl. A30T, pacrpocTpaHeHne B PUPO/IE,
(u3nvecKre 1 XMMUYECKHE CBOMCTBA

14 wen

29

AMMHaK, ero GU3NIECKHe U XUMUYECKHE
CBOICTBA, IIOJIYyYEHUE U IIPUMEHEHHUE

15 "en

30

[paktudeckas padora Ne 3 o Teme
«ITonyuenne ammuaka, U3y4eHUe ero CBOMCTBY»

15 "en

31

A30THas KHCIIOTa, e QU3NIeCcKUe
XUMUYECKHE CBOWCTBA

16 "en

32

Hcrionp3oBaHre HUTPATOB U COJICH aMMOHHSI B
KauecTBe MUHEPaJIbHBIX YIOOPEHMIA.
XUMHUYECKOE 3aTPA3HEHHE OKPYKAIOIIEH CpeJibl
COCJIMHEHUSIMH a30Ta

16 "en

33

dochop. Oxcua pochopa (V) u hochopHas
KUCITIOTa, GU3UYECKHE M XMMHUYECKUE CBOICTRA,
MOJTyYCHUE

17 uen

34

Hcnonr3oBanue pocdaToB B KaUecTBE
MUHEpPaIbHBIX YI0OpeHwuil. 3arpsi3sHeHne
MIPUPOTHON cpenbl hochaTaMu

17 uen

35

VYrnepo, pacpocTpaHeHue B IPHUPO/IE,
(u3HUecKe U XUMHYECKHE CBOHCTBA

18 men

36

Oxcuppl yriiepoaa, ux Gpu3ndecKue u
XUMHAYECKUE CBOMCTBA. DKOIOTUIESCKUE
MPOOJIEMBI, CBSI3aHHBIE C OKCHJIOM YTIIepoia

(IV)

18 men

37

YronbpHasa KUCIIOTA U €€ CONMU

19 "en

38

[IpaxTudaeckas padora Ne 4 mo Teme
"[Tony4yenue yriekucnoro raza. Kauecrsennas
peaxiusi Ha KapOoHAT-HOH"

19 "en

39

[lepBoHavanpHbIC MOHATHS 00 OPraHUYECKUX
BEIIECTBAX KaK O COEIMHEHUSIX yriiepona

20 "Hen

40

KpeMHuii 1 ero coetuHeHus

20 "Hen

41

IIpaktnueckas pabora Ne 5. Pemenue
9KCIEPUMEHTAIIBHBIX 3372 110 TeMe
«BaxHelme HeMeTauIbl U UX COSIMHEHUSDY

21 uen

42

Kontponbhas padora Ne3 o Teme «Baxneiimue
HEMETaJUIBl U UX COEIUHEHUSD)

21 uen

43

OO01mas XxapakTepuCTHKa XUMHUYECKUX
3JIEMEHTOB — METaJIJIoB. Merajindeckas CBSI3b
U METaJNIMYeCcKas KpUCTaJUIMYecKas peléTka.
dusnyeckre cBOMCTBA METAJIJIOB

22 uen




44 | XuMuJeckre CBOWCTBA METAJIOB. 1 22 wen
DIEKTPOXUMHUUCCKUI sl HATPSDKCHU I
METaJLIOB
45 | OOmme crocoObl MOTYYEeHHs] METaJLIOB. 1 23 nen
CruiaBbl. BeramciieHus o ypaBHEHHUIM
XMMHUYECKUX PEaKlnil, €CIIM OIUH U3 PEarcHTOB
COJICPIKUT MPUMECH
46 | TlonsiTue 0 KOPPO3MH METAJIIOB 1 23 Hen
47 | lleno4yHble MeTaJIbI 1 24 nen
48 | Oxcuapl ¥ THIPOKCH]IBI HATPHSI U KaJUsl 1 24 wen
49 | llenouHo3eMeNbHbIE METAJUIBI — KaJIbIIUHA K 1 25 Hen
Mar"ui
50 | Baxwueimme coequHEHNS KaIbIUS 1 25 Hen
51 | O6obueHre 1 cucTeMaTru3anus 3HaHu| 1 26 Hen
52 | XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHHs 1 26 nen
53 | INpaktudeckas pabora Ne 6 o Teme "KecTrocTh 1 27 wen
BOJIbI 1 METOJIBI €€ yCTpaHeHUs"
54 | AmromuHMit 1 27 Hen
55 | AmdorepHbie CBOMCTBA OKCHIA ¥ THAPOKCHUIA 1 28 nen
56 | XKeneso 1 28 Hen
57 | Oxcuapl, tuapokcupl 1 conu xenesa (1) u 1 29 nen
xenesa (111)
58 | O6oOIeHre 1 cucTeMaTru3alus 3HaHU 1 29 Hep
59 | IIpakTrueckas padora Ne 7. Pemenne 1 30 nen
9KCTIIEPHUMEHTATIBHBIX 337124 IO TEME
«BaxHe1re MeTauIbl ¥ UX COCIUHEHUSD)
60 | BbruuciaeHus o ypaBHEHUSAM XUMHYIECKUX 1 30 men
peakiuii, eciii OJIMH U3 PEarcHTOB JIaH B
M30BITKE WITH COACPKUT MPUMecH. Beruucienus
MaccOBOH JIOJIM BBIXOJIA MMPOJIYKTA PEAKIIUU
61 | OGoOIIEeHNE 1 CHCTEMATH3aIUs 3HAHUH 1 31 men
62 | KonrponbHas padora Ned mo teme «BaxcHelme 1 31 nen
METaJITBI U HX COCIMHCHHUSDY
63 | BemiecrBa u MaTepHalbl B IOBCSIHEBHON KU3HU 1 32 men
YenoBeKa
64 | Xumudeckoe 3arps3HEHUE OKPYKAIOMIEeH cpelibl 1 32 nen
65 | Poib XUMHH B PEIICHUH SKOJOTHYECKUX 1 33 nen
pobiiemMm
66 | PesepBHbIi ypok. O000ImEHNE H 1 33 Hen
CHUCTEMaTHU3alNsl 3HAHUI
67 | PesepHbIit ypok. OGoOIIEHNE U 1 34 nen
CHUCTEMaTHU3alNsl 3HAHUI
68 | Pesepsusblil ypok. O6001IeHNE 1 1 34 nen
CHCTEMAaTH3aIMs] 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 68

[NPO'PAMME
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