


MHNOACHUTEJBbHAA 3AIINCKA

[Iporpamma no XUMHUHM Ha YPOBHE OCHOBHOTO 00IIEro o0Opa3oBaHMs COCTABIIEHA HA OCHOBE
TpeOOBaHMI K pe3yJbTaTaM OCBOEHHMsS OCHOBHOH OOpa30BaTENbHONW MPOrpaMMbl OCHOBHOTO
obmero obpaszoBanusi, mpencrasieHHbx B PI'OC OO0, a Takke Ha OCHOBE (emepabHON
paboueil mporpaMMbl BOCITUTAHUS U C YIETOM KOHLETILUU NpEenojaBaHusl yueOHOTO MmpeaMera
«Xumusy B 00pa3oBaTeNbHbIX Oopranm3auusx Poceuiickoit @enepaunn.

[Iporpamma mo XuMuu [OA€T TPEACTaBICHHE O ILeNsiX, o0med crparermu OOy4eHus,
BOCIIUTAHUSI W Pa3BUTHs OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO IpeaMera, yCTaHABJIMBAET
o0s13aTeNbHOE TPEAMETHOE CONEepIKaHHe, MPEeNyCMaTPUBAET PacIpelesieHHe ero Mo Kiaccam U
CTPYKTYypHUPOBaHHUE MO pa3fesiaM M TeMaM MPOrpaMMBbl IO XHUMHH, ONPENeNsieT KOJIUIeCTBEHHbIE
U KAa4eCTBEHHbIE XaPaKTEPUCTUKH COACPIKAHUS, PEKOMEHIYEMYI0 IOCIEIOBATENbHOCTD
U3YUCHHS] XUMHH C YUETOM MEXKIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€H, JIOTHKH y4eOHOTo
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH OOYJaOLINXC s, OTPENENsieT BO3MOKHOCTH MPEIMETa IS
peanm3anyu TpeOOBaHUI K pe3yabTaTaM OCBOEHUs] OCHOBHOM 00pa30oBaTeNbHON MPOrpaMMbl Ha
yYPOBHE OCHOBHOTO 0011ero o0pa3oBanus, a Takke TpeOOBaHUI K pe3ysbTaTaM O0y4eHUs XUMHUU
Ha YpOBHE LeJel W3y4eHUs NpPeAMETa W OCHOBHBIX BHIOB Y4eOHO-IO3HABATEIBLHOM
AESATEIBHOCTH 00YHArOINerocst 0 OCBOCHUIO YIeOHOTO COEpIKaHMS.

3HaHUEe XUMUU CIYKUT OCHOBOH 1151 JOPMHPOBAHHUST MUPOBO33PEHUS O0YHAIOIIEroCs, €ro
NPEACTaBICHUN O MAaTEPHUAIBHOM €IMHCTBE MUPA, BAKHYIO POJIb HIPAIOT (GOPMHUPYEMbIE XUMUEH
NPEACTABICHUS O B3AMMOTNPEBPALICHUSX SHEPTUU U 00 HBOJIIOLIUH BEIIECTB B MPHUPOJE, O MyTAX
pewmeHust TI00ANbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHSL 4YEJOBEYECTBA — CBHIPHEBOW,
SHEPreTUYECKOH, MUIIEBOH M HKOJIOTHUYECKOH Oe30MacHOCTH, podJIeM 31paBOOXPAHEHHS.

H3zyuenue xumuu:

CHocOOCTBYeT peanu3alii BO3MOXHOCTEH JJIsl camMopa3BUTHS W (popMHPOBaHUS
KYJBTYPBI JIMYHOCTH, €€ 0011ei 1 (PyHKIIMOHATIBHON IrPaMOTHOCTHY,

BHOCHUT BKJIaJ B (JOPMHPOBAHUE MBILIUICHUS] U TBOPYECKUX CIIOCOOHOCTEN OOyUaroImuxcs,
HABBIKOB  HMX  CAMOCTOSITENIBHON  y4eOHOM  JEATENbHOCTH,  SKCIIEPUMEHTAIBHBIX |
UCCIIENIOBATENIbCKUX YMEHUH, HEOOXOIUMBIX KakK B IIOBCEOHEBHOH OJKM3HHM, TaK M B
npodecCHOHANBHOM eI TENbHOCTH,

3HAKOMUT CO CHenu(UKON HAyYHOTO MBIIUICHHUS, 3aKJIaIblBA€T OCHOBBI IIEJIOCTHOTO
B3IJIs11a HA €AMHCTBO MPHUPOJIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAIlOM B (JOPMHPOBAHUHU
€CTeCTBEHHO--HAYYHOH TPAMOTHOCTH O0YHarOIUXCS;

CrocoOCTByeT (POPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--HAYYHBIM
3HaHMUSAM, K TIPUPOZE, K YEJNOBEKY, BHOCHT CBOH BKJAJ B 3KOJOTHYECKOE OOpa3oBaHHUE
00yHaroIUXCsl.

JlaHHbIe HampaByieHUs] B OOY4eHMH XMMHUU O00ECHeuMBarOTCs Creun(UKON comeprKaHus
yueOHOro TMpeaMera, KOTOPBIA SIBJISETCS NENarormyeckd aJanTHPOBAHHBIM OTPAKEHHUEM
0a30BOI HAYKH XMMHHU Ha OTPENEIEHHOM STare e€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO O0Imero oOpa3oBaHUs OPHEHTHPOBAH HAa OCBOCHHE
00y4arOIUMHUCs CUCTEMBI MIEPBOHAYAIBHBIX MOHSITHIH XUMHH, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHATHA OPraHUIeCKON XUMUU.

CTpykTypa conmepkaHHsl MPOrpaMMBbl 10 XUMHH C(POPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k eé¢ m3ydenmto. CozmeprkaHue CKIIQIbIBACTCS U3 CHCTEMBl MOHITHH O XUMHYECKOM
3JIEMEHTe M BELIECTBE W CHCTEMbl NOHATHH O XUMHUeCKOW peaknuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OPraHM30BaHbI MO NPUHIMITY MOCIENOBATENPHOIO PAa3BUTHS 3HAHMN HAa OCHOBE
TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJSIPHOTO YUEHHs KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonnueckoro 3axkoHa /. 1. Menneneesa kak OCHOBHOIO 3aKOHA XUMHH,

— Y4EHHS O CTPOCHUHU aTOMa U XUMHUYECKOH CBSI3Y;

— IPEACTaBICHUH 00 3IEKTPOIUTUYECKON TUCCOLMALINHT BEIECTB B PACTBOPAxX.



Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH IOJYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEAOBATENIbBHO OT OAHOTO YPOBHS K JPyroMmy,
BBITMIONIHAA (DYHKUUU OOBSCHEHHS W TPOTHO3MPOBAHHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MPaKTUYECKOTr0 MPUMEHEHHUs U NOJMy4YeHUsl U3y4aeMbIX BEILECTB.

OcBoeHne mnporpamMmbl IO XHMHH CIOCOOCTBYET (HOPMHUPOBAHUIO IPEACTABICHHUS O
XUMHYECKOW COCTaBJIAIOLIEN HAy4HON KapTUHBI MHpa B JIOTHKE €€ CHCTEMHON NPUPO.BI,
LIEHHOCTHOTO OTHOIIEHUsI K HAyYHOMY 3HAHUIO U METO/aM M03HaHusA B Hayke. M3yueHue xumuu
NPOUCXOOUT C TPUBJICYCHHEM 3HAHUH M3 paHee M3YYCHHBIX Y4YeOHBIX TPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3nka. 7 kuaccy.

[Ipyn M3yueHNN XUMHH TPOUCXOIUT (POPMUPOBAHUE 3HAHUH OCHOB XMMHUYECKOH HAYKH KaK
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOHN NESTEbHOCTH YEeJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJBTYpHL 3anada y4eOHOTO IMpeamera COCTOMT B (POPMHPOBAHUU
CHCTEMbl XUMHUYECKUX 3HAHUH — BaXXHEWIINX (PAKTOB, MOHITHH, 3aKOHOB U TEOPETHYECKHX
MOJIOXKEHHH, JIOCTYMHBIX OOOOIIEHHIT MHPOBO33PEHUYECKOrO XapakTepa, s3bIKa HAyKH, B
npuoOIIEeHNN K HAyYHbIM METOJaM MMO3HAHMS MTPU U3YUSHHH BEIIECTB U XUMHUECKUX PEaKLUH, B
dbopMUpOBaHMM H PA3BUTHH TIO3HABATENIbHBIX YMEHMH M WX NPUMEHEHHH B Yy4eOHO-
MIO3HABATENBHON N yueOHO-UCCIIENOBATENbCKON IEeATENIbHOCTH, OCBOCHUH MPaBWI OE€3011acHOTO
oOpaleHns ¢ BEIECTBAMH B IIOBCEIHEBHOM JKU3HU.

[Ipn m3y4eHMH XMMHHM Ha YPOBHE OCHOBHOTO 00Imero oOpa3oBaHHs BAKHOE 3HAYCHHE
npuoOpenTn Takue e, KaK:

— (hopMUpOBaHHE MHTEUIEKTYAJbHO PAa3BUTOM JINYHOCTH, TOTOBOH K CaMOOOpPa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSTENIbHOMY MPHHATHIO PEIIeHHH, CIOCOOHOW ananTHpOBaThCA K
OBICTPO MEHSFOIIMMCS YCIIOBHUSIM JKU3HU,

— HamnpaBJICHHOCTb OOyYEHHUs] Ha CHCTEMATHYECKOE MNPHOOIIeHHe OOydaroImuxcs K
CaMOCTOSITEIbHOM ~ IO3HABATEJIBHONW  AESATENbHOCTH,  HAay4YHbIM  METOJAaM  IMO3HAHUf,
(OpMUPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHUM;

— olecrieueHne yCIOBHH, CIOCOOCTBYIOIINX NPUOOPETEHUIO OOYYArOIIMMUCS OIIBITa
pa3HOOOpa3HON NEesITeNbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KJIFOUEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCAIbHOE 3HAYCHUE [T PA3JINYHBIX BUIOB €S TEbHOCTH,

— popmupoBanue o0mel yHKIHMOHAIBHON U €CTeCTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHHH OOBSACHSITh M OLICHMBATDH SIBJICHHUS OKPYKAIOLIEr0 MHpPA, MCIOJB3Ysl 3HAHUS U
OTBIT, TOJYYEHHBIE MNPH HU3YYEHUH XHMUH, TNPUMEHATb WX MpPU PEHIeHHH mnpodsieM B
MOBCEHEBHOM XXU3HU U TPYAOBOH NEATEIBHOCTH,

— (hopmupoBaHUe y 00yHaOIUXCS TYMAaHUCTUYECKIX OTHOLICHUH, TOHUMAHUS [ICHHOCTH
XUMHYECKIX 3HAHUN Ui BBIPAOOTKU SKOJIOTMYECKH LeJIeCOOOPa3HOro MOBENEHUs] B OBITY H
TPYAOBOW AEATEIBHOCTU B LIEJIAX COXPAHEHHs] CBOErO 30POBbA U OKPYXKAOLIEH MPUPOAHON
cpensl,

— pa3BHUTHE MOTHUBALMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHs OOINEYENOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npoduIs U HAMTPABIEHHOCTH AABHENUIIEro 00yYeHHS.

OOmiee yuCIO 4acoB, OTBEAEHHBIX JJIs1 U3yYEHHUs] XUMUH Ha YPOBHE OCHOBHOIO OOLIEro
obpasoBanus, cocrasnsier 136 yacos: B 8 kiacce — 68 vacos (2 vaca B Hezeno), B 9 ximacce — 68
4acoB (2 Jaca B HEAEIIIO).



COAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHAYAIbHBIE XHMHYECKHE TOHSATHSA

IIpenmer xumun. Pojgp XUMHHM B SKM3HU 4eJIOBEKa. XHUMHUS B CUCTeME Hayk. Tena u
BellecTBa. Pusnueckue CBOWCTBA BeLIECTB. ArperatHoe cocrosiHue BeuiecTs. [loHsATue o
METOJax MO3HaHUs B XUMUU. HucTeie BemmecTBa 1 cMecH. CriocoObl pa3eneHus cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHUE BJeMEHTbl. CHMBOJBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble U coKHBIE BeleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEeHUE.

Xumuueckass ¢opmyna. BaleHTHOCTP AaTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTeNbHAs aTOMHas Macca. OTHOCUTENIbHAsI MOJIEKYJISIpHAsT
Macca. MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUH.

KonuuectBo BemectBa. Mosib. MosisipHass macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U
Yrciia CTPYKTYPHBIX €IUHUL] BemecTBa. Pacuérsl o popMynaM XHMHYECKHX COSTUHEHH.

Ou3nUecKue M XUMHYECKHE SIBJICHUS. XUMUYECKas peakuuss W €€ MPU3HAKU. 3aKOH
COXpPaHEHHsI MacChl BEIIECTB. XUMHUYeCKUe ypaBHeHUs. Kiaccupukanust XUMIHYECKHX peakuuit
(coemuHeHUs, pa3yIoKEHUs], 3aMeIeHus1, OOMeHa).

Xumuueckuii IKCHEPUMEHM:

3HAKOMCTBO € XHMHUYECKOH MOCYAOH, mpaBujamMu padoThl B JabOpaTOpPUH U MPUEMAMU
obpamenust ¢ nabopaTopHBIM OOOPYAOBAaHHEM, M3YYEHHE W OMHUCaHWE (PUINYECKUX CBOUCTB
00pa3LoB HEOPTAHUYECKUX BEIIECTB, HAOMoIeHNe pu3nuecKkuX (TIaBIeHUe BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYIKe, KAMEHUE U KOHIEHCAIVs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
NPOKAJIMBAHUE MEIHOH MPOBOJIOKH, B3aUMOJEHCTBHE Mella ¢ KUCJIOTOH) SIBJIeHUH, HabmroneHne
U ONUCAaHWE TNPU3HAKOB TPOTEKAHUS XUMHUYECKHUX peakuuid (pasjoxeHHe caxapa,
B3aMMOJIEHCTBHE CEPHOM KUCJIOTHI C XJIOpUAOM Oapusi, pasnoxkenune ruapokcuna menu (1) mpu
HarpeBaHUU, B3aUMOJEWCTBHE keje3a ¢ pactBopoMm coiu memu (1), u3ydenwe crocoOOB
pa3zeneHuss cMecell: ¢ TOMOINBI0 MAarHuTa, (UIBTPOBAHHE, BBITAPUBAHHUE, IUCTHIUIALINS,
xpomarorpadus, TPOBEACHHWE OUYNUCTKH TOBAaPEHHOW coyu, HAONIOEHHWE U ONHCAHUE
pe3yJbTaTOB IMPOBENEHUS OIBITAa, WUIIOCTPUPYIOLIErO 3aKOH COXPAHEHHs MaccChl, CO3/aHue
MoJIeNiel MOJIEKYJI (IIapOCTEPIKHEBBIX).

BaxkHeiilue npeaCcTABUTE/IN HEOPraHNYeCKUX BeleCTB

Bosayx — cmech rasos. CocraB Bo3ayxa. Kucnopon — sjaeMeHT M MPOCTOE BELIECTBO.
Haxoxxnenune kucnoposaa B npupoze, GU3NIecKkue U XUMUIECKHE CBOHCTBA (PEaKIH TOPEHUsI).
Oxcunpl. Ilpumenenne xucnopoma. CnocoObl TOJydeHUs KHCIOpoaa B JabopaTtopuul U
npombiieHHOCTH. Kpyrosopor kucinopona B npupozae. O30H — aJuIOTPOTHAS MOIU(DUKALIHS
KHUCIOpOJa.

TermnoBoft 3p¢eKT XUMHUYECKOW pPEakUuH, TEePMOXUMHUECKHE YpPaBHEHHs, 3K30- U
SHAOTEepMHUYECKHE peakuuu. TOmIMBO: yrojb M MeTaH. 3arps3HEHHe BO3[yxa, YCHIIEHUE
napHUKOBOTO 3¢ dekra, paspyrueHrne 030HOBOTO CIIOS.

Bonopon — osnemeHT M mnpocTtoe BemecTBo. HaxoskneHue Bomopoia B IPUPOIE,
dusnvyeckne U XUMHUECKUE CBOMCTBA, MPUMEHEHHE, CriocoObl mosyderns. Kucnorsl u comu.

MosipHbIit 00béM ra30B. Pacyérsl Mo XUMHUYECKUM YPaBHEHUSIM.

dusnueckue cBolicTBa BOAbL. Boma kak pactBoputenb. PactBopel. Hacbluennele u
HEHAChILIEHHbIE PacTBOpPbL. PacTBOPUMOCTEL BelecTB B Boje. MaccoBasi J0Ji BeIleCTBa B
pactBope. Xumuueckue cBoiictBa Boabl. OcHoBaHus. Pojb pacTBOpOB B MpUpPOAE U B KU3HU
yenoeka. KpyroBopoT Bonbl B mpupoae. 3arpsisHEHHE NMPUPOAHBIX Boa. OxpaHa M OYHMCTKA
MPUPOIHBIX BOJ.

Knaccudpukauus Heopranmueckux coenuHeHuil. Oxcuabl. Knaccudukamus OKCHIOB:
coneodOpasyromue (OCHOBHBIE, KUCIOTHBIE, aM(OTepHBIe) U HecosieoOpasyromre. Homenknarypa
OKcuA0B. Pusnyeckre U XMMUUecKHue cBoicTBa okcuaoB. IlonyueHue okcuuos.



OcuoBanus. Knaccudukanmst OCHOBaHMH: IIENOYHM W HEPACTBOPHMBIE OCHOBAHMSL
Homenknatypa ocHoBaHuil. PuU3MYECKHE M XUMHUYECKHE CBOMCTBa OCHOBaHUU. llonmyueHue
OCHOBaHUH.

Kucnoter. Knaccudukanus kucinor. Homenknarypa kucnor. @usndeckne U XUMHYECKHUE
cBoiicTBa KUCHOT. Pan aktusHoctu metauioB H. H. bekerosa. [lonyuenune kucnor.

Comu. Homenknatypa cosieil. @u3ndeckue U XUMHUUYECKHE CBOMCTBa cosied. [lomyuenue
COJIEH.

I'eneTnyeckas CBsi3b MEXY KJIAaCCAMU HEOPTaHUYECKUX COCIUHEHUN.

Xumuueckuil IKcnepumenm:

Ka4eCTBEHHOE OIpPENeIeHHe COAEPIKaHUs KHCIOPOAa B BO3AyXE, MOJy4YEeHUE, COOMpaHue,
pacrio3HaBaHWE M W3y4YEHHE CBOWCTB KHCJIOpPOJA, HAONIOJEHHE B3aMMOJACHCTBHUS BELIECTB C
KHCJIOPOIOM U YCJIOBHSI BOSHMKHOBEHHUSI M MPEKpPALICHHUs rOpeHust (Mmojkapa), O3HAKOMIICHHE C
oOpa3iaMu OKCHIIOB M ONHCAaHWUE WX CBOWCTB, IOJIydeHHE, COOMpaHHe, PaClO3HABAHHUE U
U3yUYeHHe CBOWMCTB BOAOpoaa (ropeHue), B3aumMoneicTBHe Bomopoma ¢ okcupom menu (II)
(BO3MOKHO MCTOJIB30BAHUE BUICOMATEPUAJIOB), HAOIIONEHHE OOpPA3IOB BEIECTB KOJIMYECTBOM
1 Monb, uccnenoBaHne OCOOEHHOCTEH PACTBOPEHUS BEINECTB C PA3JIMYHON PAaCTBOPHMOCTBHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MAacCOBOW MOJIeH pacTBOPEHHOIO BEILIECTBA,
B3aMMOJIEHICTBHE BOJBI C MeETa/IaMH (HATpUEM MW KajbleM) (BO3MOXKHO HCIOJIb30BaHUE
BUIECOMATEPHAJIOB), HCCIEAOBAHHE OOpA3LOB HEOPraHMYECKUX BELIECTB PA3JIMYHBbIX KJIACCOB,
HaOIIOIeHNe M3MEHEHHsT OKPAaCKH WHAWKATOPOB B PACTBOPAX KUCJIOT W MIeJoueH, H3ydeHue
B3aumozeiicteust okcuma memu (1) ¢ pacTBOpOM CepHOUM KHCIOTHI, KHCJIOT C METaJlIaMH,
peakuuil HeHWTpalu3allu{, IOJIyY€HHE HEpPaCTBOPHUMBIX OCHOBAHHM, BBITECHEHHE OJHOIO
MeTajula IPyruM U3 pacTBOpa COJIM, PELICHHE SKCIEPUMEHTANBHBIX 3a1a4 1o TeMe «BaxHelmue
KJIACCHI HEOPTraHUYECKUX COCTUHEHUI.

Ilepuoanyecknn 3axoH u Ilepuoanueckass cucrema xumudeckux jementos /I H.
MengeneeBa. CTpoeHne aToMOB. XHMH4YECKAs CBsA3b. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuun

IlepBrle TOMBITKM KJIacCU(PUKALMM XUMHUYECKHX JJeMEHTOB. [loHATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIEJOYHO3EMENIbHBIE METAJUIbIL, TAJIOTeHbI, HHEPTHBIE Ta3bl).
DneMeHTbI, KOTOpble 00pa3yroT aM(pOTepHbIE OKCUABI M THAPOKCHABI.

Ilepuonuueckuii 3akoH. llepumommueckas cucremMa xumudeckux osiementos [[. H.
MenneneeBa. KoporkonepuonHas u mimHHOTepHoAHast (Gopmbl llepnomudeckoil cuCTEMBbI
xumuuecknx siaemeHToB JI. M. Menneneesa. llepuonst u rpynmbl. PU3HYECKHH CMBICI
MOPSIAKOBOTO HOMEPAa, HOMEPOB MEPUOA U FPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CocraB aToMHbIx sfep. M3zorombl. Onexktpossl. CtpoeHue
3JIEKTPOHHBIX 000JI0YEeK aTOMOB IMEPBbIX 20 XMMUYECKHX 3JIeMEHTOB lleprnonudeckoii cucTeMsl
J. HW. Menneneea. XapakTepUCTHKA XUMHUYECKOrO »JJEMEHTa IO €ro IMOJOKEHHUI0 B
Ilepuonuueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUs painyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUINYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO rPynnaM U Nepuoam.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoaudeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
IUTs1 pa3BUTHs Hayku U npaktuku. [ 1. Menaenees — y4€HbIN U rpaskJaHUH.

XuMudeckas CBSI3b. KosanenTtnas (momsipHas 51 HETIOJISIPHAT) CBSI3b.
DNeKTPOOTPULIATEIbHOCTD XUMUYECKUX 3J1eMEeHTOB. MoHHas CBs3b.

Crenenp  oxucneHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE — peakuuu. Ilponeccel
OKHCJIEHUsI U BOCCTaHOBJIEHUs.. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumenm:

u3yueHne oO0pa3LoB BEINECTB METAUIOB UM HEMETAJUIOB, B3aMMOACWCTBHE THAPOKCHIA
LMHKA C PacTBOpPaMHU KHUCJIOT W ILIEJOYel, NPOBEAEHUE ONBITOB, WUIIOCTPUPYIOLINUX MPUMEPHI
OKHCITUTENIbHO-BOCCTAHOBUTENIbHBIX PeaKIMii (TOpEeHHe, PEaKIUH Pa3JIOKEeHUs], COSTUNHEHNS ).

Meosicnpeomemusle ceasu



Peanuzanus MexXInpeaIMeTHBIX CBsI3€il MPH U3YUYEHUU XUMHH B 8 KIJIACCe OCYILECTBIISIETCS
yepe3 UCIOJb30BAHHE KAaK OOIMMX €CTeCTBEHHO--HAyYHBIX MOHSITHHA, TaK M MOHATHH,
SIBJISIFOILIMXCS] CUCTEMHBIMH JUJIs1 OTAEJBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTO LINKJIA.

OOmne ecTeCTBEHHO--HAy4HbIE TOHSATHUS. HAy4HBIH (DakT, THUIMOTE3a, TEOPHs, 3aKOH,
aHanmu3,  CHUHTe3,  KiacCcM(UKaLMUs,  NEPUOAMYHOCTb,  HAONIOAEHHWE,  IKCIIEPHMEHT,
MOJIeIUPOBaHUE, U3MEPEHNE, MOJEIIb, IBJICHUE.

®dusuka: Marepus, arToM, OJJIEKTPOH, IPOTOH, HEHTPOH, HWOH, HYKJIWUJ, H30TOIBI,
PaaTMOaKTUBHOCTb, MOJIEKYJA, BJIEKTPHUECKUI 3apsil, BEIIECTBO, TEJO, OOBEM, arperaTHoe
COCTOSIHME BELIEeCTBA, ra3, (U3NYECKHe BEJWYHMHBI, €IUHHUIBI U3MEPEHHUs,, KOCMOC, IJIaHETHI,
3Bé3anl, CosHIE.

Buonorus: potocunTes, apixanue, dSuocdepa.

leorpadusi:  atmocdepa, ruapocdepa, MHHEpATbl, TOPHBIE MOPOABI, IOJE3HBIE
HCKOIaeMble, TOIIJIMBO, BOJHbIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKiusi

Ilepuonuueckuii 3akoH. llepumonnueckas cucremMa xumudeckux osnementos [[ WM.
Mengeneesa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMM CBOWCTB XHMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kaius, KalbLiug U UX COEIUHEHHUH B COOTBETCTBUU C
NoJIo’keHueM 351eMeHToB B [lepuonndeckoii cucteMe U CTPOEHHEM UX aTOMOB.

CtpoeHue BellecTBa: BHUIbl XUMHYECKONH CBsA3U. TUMBI KPUCTAIIMYECKUX PELIETOK,
3aBHCHMOCTb CBOHCTB B€IECTBA OT THUIA KPUCTAJIMYECKONH PElETKH W BHUIAA XUMUYECKOMU
CBSI3H.

Knaccupukanmss 1 HOMEHKJIATypa HEOPraHWYECKHX BEIIeCTB. XHMHYECKHE CBOICTBA
BELIECTB, OTHOCSIIMXCS K Pa3lWYHbIM KJ1accaM HEOPraHUYeCKUX COEIUHEHMM, reHeTHdecKast
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccupukanms XUMUYECKHX PEaKUU 1O Pa3IMYHBIM MPU3HAKaM (TI0 YUCITy M COCTABY
YUaCTBYIOLIMX B PEAKLUUU BELIECTB, MO TEIUIOBOMY 3(QeKTy, MO H3MEHEHUIO CTeleHel
OKHUCIIEHUS] XUMHUYECKHUX 3JIEMEHTOB, IO OOPaTUMOCTH, MO y4YaCTHIO KaTaiu3aTtopa). DK30- H
SHAOTEPMHUUYECKHE PEAKLH, TEPMOXUMHUUECKUE YPABHEHUS.

ITonsiTe o0 ckopoctn XuMH4eckod peakiuu. Ilonarue o6 oOpaTHMBIX U HEOOPATUMBIX
xumudeckux peakuusx. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. llonsTtue o
katanuse. lloHsarne o XuMuueckoM paBHOBecuu. DaxkTOphl, BIHUAIOLIME HA CKOPOCTb
XUMHUYECKON peakLuu U MOJI0KEHNE XUMUYECKOTO PABHOBECHS.

OKHUCINUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH, JJIEKTPOHHBIA OajJaHC OKUCIUTENbHO-
BOCCTaHOBUTENbHON peakiuu. CocTaBjieHHE ypaBHEHHM OKHCIHUTENIbHO--BOCCTAHOBUTENIBHBIX
peakIuii ¢ UCIOIb30BAHIEM METOA 3JIEKTPOHHOTO OajaHca.

Teopust 2neKTPOJUTHUECKON NUCCOLMALIUU. DJNEKTPOJIUTHI U HE3JIeKTpoauThl. KaTuoHsl,
aHUOHBI. MexaHM3M [AMCCOLMAlMM BELIECTB C pPa3jMYHbIMU BHIAMU XHMHUYECKOH CBSI3U.
Crenenp nuccormanuu. CHIbHBIE U CIA0BIE SJIEKTPOIUTHI.

Peakunn nonHoro oOMeHa. YCJIOBUS MPOTEKAHHUS PEaKLUil MOHHOTO OOMEHa, MOJIHBbIE U
COKpallléHHble MOHHbIE ypaBHeHusl peakiuil. CBOICTBa KHCJIOT, OCHOBaHUIl U COJiell B CBETe
NpeAcTaBIeHUN 00 3JEKTPONUTHYECKON nucconnanui. KauecTBeHHblE peakIMi Ha HOHBI.
[lonsiTue o ruagpoanse Conen.

Xumuueckuil IKcnepumenm:

O3HAaKOMJIEHHE C MOJENSIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKUX BELIECTB —
METAJUIOB M HeMeTauloB (rpadura W anMmasza), CIOXKHBIX BEUIECTB (XJIOpHAa HaTpus),
HCCJIeZIOBAaHNE 3aBUCHUMOCTH CKOPOCTM XHMHYECKOH peakluu OT BO3AEUCTBUSA PpPa3IUYHBIX
(bakTOpOB, HMCCIENOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEINECTB, MPOLIECCA AMCCOLMALN
KUCJIOT, INeJo4Yed u coied (BO3MOJKHO HCIIOJIb30BAaHHE BHUACO MATEPHANIOB), IMPOBENEHHUE
OTIBITOB, WJUTFOCTPUPYIOLUIUX NMPHU3HAKH MPOTEKAHUs peaknuii moHHoro odmena (oOpasoBaHue
ocajka, BBIIENEHHE ra3a, oOpa3oBaHHME BOAbI), OMBITOB, WIUIFOCTPUPYIOLUINX NPUMEPHI



OKHUCITUTENIbHO-BOCCTAHOBUTENIbHBIX PEAKINi (TOpPeHHe, PeaKLUH Pa3joXKEeHUs, COCAMHEHUS),
pacrio3HaBaHUE HEOPraHWYECKHUX BEIIECTB C IOMOIIBIO KAYECTBEHHBIX PEAKIHil Ha HOHBI,
pelLIeHre YKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTannbl H X cOeTUHEHUS

OOmast xapakrepucTika rajoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEPHbIE
crernieHu okucieHus. CTpoeHune u (U3NYECKHE CBOWCTBA TMPOCTHIX BEINECTB — TaJIOTCHOB.
XuUMHUUECKHE CBOICTBa Ha TpuUMepe Xiopa (B3auMOIEHCTBHE C MeTajulaMH, HEMETaJlJIaMH,
menoyamu). Xsoposogopoa. ConsiHast KHCJIOTa, XHUMHYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHeHne. JleficTBre XJiopa 1 XJIOPOBOIOPOIa Ha OPraHU3M 4esloBeka. BaxkHelme XIopuabl
U MX HaXOX/ICHUE B MPHPOIE.

OOmast xapakrepuctuka 3JeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (PU3HUECKHE CBOWMCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/a M CEephl. AJUIOTPOIHBIE MOAM(PHUKALNN KHCIOPOAa M cepbl. XMMUYECKHE CBOICTBA
cepel. CepoBomopon, CTpoeHue, (U3NYEeCKHe M XUMHUecKHue cBOHCTBAa. OKCHIBI Cepbl Kak
NPEACTABUTENIN KUCJIOTHBIX OKCUAOB. CepHast KUCHOTa, (PU3MUEcCKue M XUMHUYECKHE CBOHCTBA
(oOmue kak MpPencTaBUTEN Kjacca KHUCIOT W CcrerudpuuecKkue). XUMHUYECKHE PpPEeakiuH,
JeKallue B OCHOBE IMPOMBIILIEHHOTO Crnocoba MOJydeHHsl CepHOH KHCIOThl. IlprMeHeHue
cepHO kucaoThl. COJIM CepHOI KHCIOTHI, KAaUeCTBEHHAsI peakLus Ha cyibdar-uoH. Haxoxnenue
ceppl M €€ COEOUHEHUH B MpHPone. XHUMHYECKOE 3arpsi3HEHHWE OKpPY)KAOLIeH Cperbl
COCIMHEHUSMH Cepbl (KHCIOTHBIE AOXAH, 3arpsi3HEHHE BO3[yXa M BOJOEMOB), CIIOCOOBI €ro
NPEIOTBPALLEHHS.

OOmast xapakTepuctuka 3jgeMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTEpHbIE CTENEHH OKUCIEHHs. A30T, paclpocTpaHeHHe B Mpupone, (PU3HUECKHue Hu
XUMHYeCcKHe cBoicTBa. KpyroBopoT a3ora B npupone. AMMHAK, €ro GU3NIeCKHe U XUMUYECKHE
CBO¥CTBA, MoyueHne u npuMeHeHne. Coau aMMOHUS, UX (U3NIECKUE U XUMHUYECKHE CBOICTBA,
npuMeHeHne. KauecTBeHHast peakuuss Ha MOHbI aMMOHMS. A30THas KUCJIOTa, €€ TMOJy4eHHUE,
dusnyeckue M XUMHUYeCKHe CBoiicTBa (OOLIME Kak TPENCTaBUTENs Kilacca KUCIOT U
cneunpuyeckue). Mcnomp3oBaHWE HHUTPATOB M COJIEH aMMOHHS B KAaueCTBE MHHEPAJBbHBIX
ynoOpernii. XUMHYECKOE 3arpsi3HEHHE OKPYIKArOIIeH Cpeabl COeTUMHEHUSIMH a30Ta (KUCIOTHBIC
TOXAH, 3arps3HEHUE BO3AyXa, MOYBbI U BOAOEMOB). Pochop, amioTponHble MOAM(PUKALIIH
dochopa, pusnueckne n xumudeckue cpoiicta. Oxcun docdopa (V) u pochopHas kuciora,
dusnyeckne M XUMHYECKHE CBOICTBa, moiydeHue. Hcmomp3oBanue ¢ochaToB B KadecTBe
MUHEPaIbHBIX yI0OpEHHH.

OOmast xapakrepuctuka 3geMeHTOB [VA-rpynmel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHbIE CTETIEHN OKUCJIEHHs. YTJIEepO, auIOTPONHbIE MOIU(PUKALINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue u Xumudeckue croiictsa. Ancopbuus. KpyrosopotT yriepona B npupoae.
Oxcunpl yriaepona, ux GU3NUECKHe U XUMHUYECKHUE CBOMCTBA, NEHCTBUE HA KUBBIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHe. JKOJIOTHYeCKre MpoOyieMbl, CBsi3aHHBbIe ¢ OkcuaoM yriepona (IV),
THIOTe3a rII00ATBHOTO MOTEIUICHUsT KIIMMAaTa, MapHUKOBBIN 3¢ ¢eKxT. YroipHas KUCIOTa U €€
comy, UX (PU3MUECKHe U XMMUYECKHE CBOMCTBA, MOJy4YeHHE M mpuMeHeHue. KauecTBeHHas
peakuuss Ha  kKapOoHaT-moHbL. ~ Mcmonb3oBaHume — kapOoHAaToB B OBITY, MeEAWLIUHE,
MPOMBIIIJIEHHOCTH U CEITbCKOM XO3STHCTBE.

[TepBoHavanbHBIE MOHATHA 00 OPraHUYECKHX BELIECTBAX KaK O COENMHEHMSX yriepoja
(MeraH, 5TaH, STWIEH, aUETHJIEH, 3TAHOJ, TIJHLEPHH, YKCyCHas kuciorta). IIpuponHbie
UCTOYHUKH YTJIEBOAOPOAOB (yroyib, MPUPOAHBIA ra3, He(PpTh), MPOAYKTH HX mnepepaboTKu
(6eH3uH), UX poJib B OBITY M MPOMBIIITIEHHOCTH. [IoHATHE O OUOOTMYECKH BasKHBIX BEIECTBAX:
KUpax, Oenmkax, yrieBojaXx — WU WX pPOJHM B JKU3HH YeJOBEKa. MarepuajibHOE EIUHCTBO
OPraHUYEeCKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemunii, ero ¢usuueckue W XUMHUYECKHE CBOWCTBA, MOJY4YEHHE U MPHMEHEHHE.
Coenunennss kpemHus B mnpupome. OOmme mnpencraBieHus o0 okcupe kpemuust (IV) wu
KpeMHHEBOH kucnoTe. CHIIMKAThI, UX UCMIOJIB30BaHUE B OBbITY, B MPOMBIIIJICHHOCTU. Baskuelmne



CTPOUTENIbHbIE MaTepHalibl. KepaMuKa, CTEeKJIO, LeMeHT, OeToH, xene300eroH. IIpobiemsl
6e301acHOro MCMOJIb30BAHMS CTPOUTEIBHBIX MATEPHUAJIOB B TIOBCETHEBHOM XKI3HH.

Xumuueckuil IKcnepumenm:

u3yueHne oOpa3LoB HEOPraHMYECKHX BEINECTB, CBOWCTB COJITHOW KHCJOTHI, MTPOBENEHUE
KAQ4eCTBEHHBIX PEAKLUUH Ha XJIOPUA-UOHBI U HAONIOAEHUE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxkaromue (pU3NIeCKNe M XUMHUYECKHE CBOHCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXKHO
UCIIOJIb30BAHME BHIEOMATEPHANIOB), O3HAKOMJIEHHE C o0pasuamu XJOPHIOB (TaJIoT€HHIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl U €€ COCOUHEHHMSMH (BO3MOXKHO HCIOJIb30BaHHE
BUJEOMATepUANOB), HabmrofeHwe mpolecca OOyriauBaHUS — caxapa TMOJ  JCHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCJIOTHI, U3yYeHHE XMMUYECKHX CBOWMCTB pa30aBIeHHON CepHOMN
KHCJIOTBI, TIPOBEIEHNE KAUECTBEHHOW PeaklMH Ha CyJib(arT-uoH M HaONOACHUE NpU3HAKA €&
NPOTEKaHMs, O3HAKOMJICHHE C (pU3MUecKUMH CBOHCTBaMM a30Ta, pochopa U MX COCAMHEHUH
(BO3MOXKHO HCIIOJIb30BAaHUE BUAEOMATEPHAIIOB), 00pa3LiaMu a30THBIX B PochopHbIX yrnoOpeHuH,
NoJiydeHue, coOupaHue, paclo3HaBaHWE ¢ M3Y4YEHHE CBOWCTB AaMMHUAKa, IPOBENEHHE
KA4eCTBEHHBIX pEaKUUd Ha HOH aMMOHMA U (ocdarT-mOH W H3YYEHHE MPH3HAKOB UX
NPOTEKAHMs, B3aUMOJEHCTBUE KOHLEHTPUPOBAHHONW A30THOM KHCIOTHI C Menbio (BO3MOXKHO
UCIIOJIb30BAHME BHUIEOMATEPUANIOB), M3YUEHHE MOIENel KPUCTAJUIMYECKHX pEeHIETOK aiMasa,
rpadurta, (QyuiepeHa, O3HAKOMIIEHHE C TMPOIEeCCOM ancopOIMu pPacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM MPOTUBOrasa, MoJydeHue, COOMpaHue, pacrio3HaBaHNe
U M3Y4YEHHUE CBOWCTB YIJIEKHCIOrO ra3a, MPOBEICHHE KAYeCTBEHHBIX peakiuii Ha kapOoHAT U
CHJIMKAT-UOHbl U U3Y4Y€HHE TMPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C MpPOAyKLueln
CHJIMKaTHON IPOMBIIIJIEHHOCTH, peLIeHHe SKCIePUMEHTANbHBIX 3a71au no teMe «Baknelimue
HEMETaJJIbl U UX COETUHEHUS.

MeTtanjibl 1 X COeIHMHEHHS

OOmiast xapakTepUCTHKa XUMHUYECKUX OJJIEMEHTOB — METAJJIOB HAa OCHOBAHWUU HX
nojoxkenus B [lepuonnueckoii cucteMe xummuieckux 3aeMeHToB [ 1. Menneneesa u crpoeHus
atomoB. CtpoeHue MertayuioB. Metannuueckas CBsI3b M MeTajulMdecKkas KpUCTaJJIMuecKast
peléTka. JNeKTPOXUMHYECKUH psil HanpsokeHUH MeTannoB. Pusnueckne U XUMHUYECKHE
cBoiicTBa MetayyioB. Obuue crocoOrl mosydeHust MetajuioB. [IoHsATHE O KOPPO3UH METAIJIOB,
OCHOBHBIE CTTIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTajb, YyTyH, JIOPATIOMUHUN, OpoH3a) U
UX NPUMEHEHHE B OBITY U MPOMBIIILJICHHOCTH.

Illenounsle MeTasubl: nojoxenue B [leppuoandeckoil cucTeMe XUMHYECKUX 3J1€MEHTOB [
HN. Menneneesa, cTpoeHHe UX aTOMOB, HaxoOxJeHHe B mpupone. Pusznueckue U XUMHUYECKUE
cBO¥icTBa (Ha mpuMepe HaTpust 1 Kanusi). OKCUABI U THAPOKCUABI HaTpus U Kanusi. [Ipumenenne
LIeJIOYHBIX METAJJIOB U UX COEIMHEHUH.

IIlenoyHo3eMeNbHBIE METANIBI MarHui W KaubLui: nosioxkeHue B Ilepuoanueckoit
cucreMe xumuueckux sneMeHTOB JI. M. MeHnpneneesa, cTpoeHHEe UX aTOMOB, HAXOXACHUE B
npupone. Pusndeckue U XMMUYECKHE CBOMCTBA MarHus W Kajbuus. Baxneine coenuHeHUs
KanbIus (OKCUI, THIPOKCUN, con). JKECTKOCTD BOJBI M CIOCOOBI €€ YCTPAHEHHUSI.

Amomunuit: nonoxenue B Ilepuonuyeckoil cucreme xumuueckux siaemeHtos [[. H.
Menpeneesa, CTpoeHHE aTOMa, HaxOXKJAeHue B mpupone. Pusnyeckue U XUMUYECKHE CBONCTBA
amoMuHus. AMpOTEpHBIE CBOICTBA OKCHUIA U THAPOKCHIA ATFOMUHUSL.

Keneszo: mnonoxkenne B llepuogmyeckoil cucreme xumuueckux osieMmeHToB /[l H.
Menpeneesa, CTpoeHHE aTOMa, HaxXOXKJAeHue B mpupone. Pusnyeckue U XUMUYECKHE CBONCTBA
xene3a. Oxcupael, ruapokcunsl u conn xkene3a (II) m »xemesa (III), ux cocras, cBoiicTBa H
MOJIyYeHHE.

Xumuueckuil IKcnepumenm:

O3HaKOMJIeHHe ¢ OOpa3laMM METajUlOB M CIUIABOB, WX (PU3NYECKUMH CBOICTBaMH,
U3yUYEHHE PEe3yJbTaTOB KOPPO3UU METAJUIOB (BO3MOJKHO HCIIOJIb30BaHHE BUAECOMATEPHAJIOB),
0coOeHHOCTEH B3aUMOIEHCTBUS OKCUIA KAJIBIIMSI U HATPUS C BOJOH (BO3MOXKHO HCIOJIb30BaHNE
BUIEOMATEPHANIOB), HCCIIEAOBAHHE CBOHCTB JKECTKOW BOXBI, IMPOLIECCA TOPEHHs JKele3a B



Kuciopone  (BO3MOXKHO — HCIOJb30BAHHWE  BUIEOMATEPHAJIOB), NPU3HAKOB  IPOTEKAHUS
KAQ4eCTBEHHBIX PEAKIMI HA MOHBbI. MArHUs, KaJbIMs, AJIFOMUHUS, LUHKA, kene3a (II) u skernesa
(I1I), menu (1), HabmromeHUE M ONMCAHME MPOIIECCOB OKPAIIMBAHMS TUIAMEHH MOHAMU HATPHs,
KaJIusg W KaJblusl (BO3MOXKHO HCIIOJIB30BAHUE BHIEOMATEPUANIOB), HCCIEIOBaHNE aM(POTEPHBIX
CBOWCTB THIPOKCHIA AJIFOMUHHS M THAPOKCHIA [IUHKA, PELICHUE HKCIIEPUMEHTAIBHBIX 33714 110
TeMe «BaxkHellne MeTabl U UX COCIUHEHUSD.

XHMHS H OKpYXKaOIas cpeaa

Bemectsa m mMarepuanbl B IOBCEAHEBHOM JKU3HHU UelIOBEKa. be3omacHoe MCMOb30BaHNE
BEIIECTB U XUMHUYECKUX peakuuii B ObiTy. IlepBas moMomp mNpuM XUMHUYECKHUX OKOTax M
OTPABJICHUSIX.

XUMHUUECKOe 3arpsi3HeHHe OKpYKaroIel cpepl (MpeaenpbHas A0MyCTUMAast KOHIEHTPALUs
Bemiects, nanee — [1JIK). Posb XxuMuu B pelieHun SKOJOTHIECKUX POOIIeM.

Xumuueckuit IKcnepumenm:

u3yueHne o0pa3oB MaTepHaioB (CTEKJIO, CIIABbl METAJUIOB, MTOJIUMEPHBIC MaTEPHAJIbI).

Meswcnpeomemnste ceéasu

Peanmzanmst MeXnpenMeTHBIX CBSI3€H MPH M3YYEHUH XUMHUH B 9 KJIACCE OCYIIECTBIISICTCS
yepe3 HCIOJIb30BAHME Kak OOMMX €CTeCTBEHHO-HAYYHBIX TNOHATHUH, TaK U MOHATHM,
SIBJISTFOLITMXCSI CHCTEMHBIMH JUISI OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIHKJIA.

OOmne ecTecTBEHHO-HAy4HbIE IOHSTHS. HAy4HbIH (PakT, TUMoTe3a, 3aKOH, TEOpHs,
aHamu3,  CHUHTe3,  KiacCcH(UKauus,  NEePHOAMYHOCTb,  HAOMIOEHHWE,  HKCIEPUMEHT,
MOJIEIUPOBAHHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, MAPHUKOBBIN 3()(EKT, TEXHOIOTHsI, MATEPUATBI.

dusuka: wmarepus, aTroM, DSJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIWJ, HW3OTOIIb,
PamMOaKTUBHOCTb, MOJIEKYJA, SJEKTPUYECKUH  3apsd, NPOBOAHHMKH, TOJYyIPOBOIHUKH,
IOVBJIEKTPUKY, (POTOSJIEMEHT, BEINECTBO, TENO, OObEM, arperaTHoe COCTOSHHE BEIIECTBA, TI'as,
pacTBOp, pPaCTBOPUMOCTb, KPHUCTAJUIMYECKAsh pPEINETKa, CIUIABbL, (PU3NYECKUE BEIHMYUHBI,
€IMHULBI U3MEPEHUS], KOCMHYECKOE POCTPAHCTBO, TUIAHETHI, 3837161, CoHIIE.

buonorust: gortocunTes, npixanue, Omocdepa, SKOCUCTEMA, MUHEpaIbHbIE yIOOpPEHHS,
MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus:  atmocdepa, ruapocdepa, MHHEpanbl, TOPHBIE IOPOXbI, IOJIE3HBIC
HCKOTIa€MbI€, TOTUIUBO, BOJIHBIE PECYPCHI.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA INPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OGPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOGHUS NPOTPaMMbl OCHOBHOTO o0mmero o0Opa3oBaHUs
IOCTUTAIOTCS B XOZ€ OOY4EHHs] XUMUU B €AMHCTBE Y4eOHOM M BOCITUTATEILHON IS TEIbHOCTH B
COOTBETCTBUM C  TPAAWLUOHHBIMU POCCHHCKMMH  COLMOKYJIBTYPHBIMU W  AYXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSIMH, NMPUHITHIMA B OOIIECTBE MPAaBHJIAMH M HOPMAaMH TMOBEICHHUS U
CHOCOOCTBYIOT IPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS M COLMATH3AINN O0YUAIOIIIXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CHCTEMOH TMO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALMH M PAaCUIMPEHHE OIbITa ACATEILHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIUTAHUA:

LIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY M HAYYHOMY
HACJIENNIO, TIOHMMaHHUs 3HAYeHHsT XMMHYECKOW HAyKH B JKU3HH COBPEMEHHOTO OOILIEeCTBa,
CHOCOOHOCTH BJIQIETh OCTOBEPHOH HH(OpMAIUeid O MepeaoBbIX NOCTHKEHUSAX U OTKPBITHAX
MHUPOBOH M OTE€YECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpONCTBE
Mupa 1 0011ecTBa,;

2) rpa)aaHCKOro BOCIIUTAHUS:

NPEACTaBICHUST O COLMAIBbHBIX HOPMAax M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJUICKTHBE, KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  MOJIE3HOW,
yueOHO-UCCIeIOBATEIbCKON, TBOPUECKOW M JAPYrHX BHAAX JESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOH IEATENIbHOCTH NPU BBIMOJIHEHHN Y4eOHBIX, TO3HABATENbHBIX 33/ad,
BBIMIOJIHEHUN XUMUYECKHX OKCIEPHUMEHTOB, CO3IaHUHM Yy4YeOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOTIOHIMAHUIO W B3aHMMOIOMOINU B TpoLecce 3TOH y4eOHOH AeATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBENEHHE W TIOCTYIIKH CBOMX TOBApPUIIEH C TO3WLUH HPABCTBEHHBIX U
NPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIIEICTBHIA MOCTYITKOB,;

3) HeHHOCTH HAYYHOr 0 MO3HAHUS:

MHUpPOBO33PEHUYECKHE TPEACTABICHUS O BEIIECTBE W XUMHYECKOW  PEaKIHy,
COOTBETCTBYIOLIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABIISFOIINE OCHOBY JUIS
NOHMMAHHUsI ~ CYI[HOCTH HAyYHOH KapTHHbI MHpa, TPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BHUTHUS MPUPOIBI, B3aHUMOCBA3SIX HUEJIOBEKA C MPUPOAHON Cpenoi, 0 posu
XMUMHH B IO3HAHUH 3THX 3aKOHOMEPHOCTEH;

NIO3HABATEIbHbIE MOTHBBIL, HANpAaBJIICHHbIE HAa IMOJIYYEHHE HOBBIX 3HAHUH MO XHUMUH,
HeoOxonuMble Uil OOBSICHEHMs HaONMIOaeMBIX MPOLIECCOB U SIBJICHUH, IO3HABATENIbHOM,
UH(POPMALIMOHHON M YUTATENbCKON KyJIbTYPBI, B TOM YHCIIE€ HABBIKOB CAMOCTOSTEIBHON paboThI
¢ y4eOHBIMHM TEKCTaMH, CIPABOYHOH JUTEPATYpOH, AOCTYNHBIMH TEXHHUYECKUMH CPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U,

uHTEepeC K OOYYEHHMIO M TIO3HAHHIO, JIFOOO3HATENbHOCTb, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa30BaHUIO, MPOEKTHONW M UCCIENOBATELCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTH B YPOBHsI 00yYEeHHUs B JAIbHEHIIIEM;

4) popMupOBAHHSA KYJIBTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 3IIOPOBBIO,
YCTAaHOBKM Ha 3[0pPOBBI 00pa3 JKU3HH, OCO3HAHHE IOCJIEACTBUH M HEMPHUATHE BPEIHBIX
npUBbIYEK (YIOTPeONIEHUs] aNKOTOJs, HAPKOTHKOB, KYPEHHUs), HEOOXOOUMOCTH COONIOIEHHS
npaBui 0€30MacHOCTH MpH OOpaleHHH C XUMHUYECKHMMH BELIECTBAMHU B OBITY W peanbHOHN
KHU3HH,

5) TpyaoBoro BocnuTaHus:

UHTEpEC K MPAKTUYECKOMY M3YYE€HHUIO MPO(eccHil 1 Tpyaa pasIMdHOrO pojaa, yBAKEHHE K
TPyAy MW pe3yibTaTaM TPYAOBOH MAEATENbHOCTH, B TOM YHCIE HAa OCHOBE NPUMEHEHHUs
NPEAMETHBIX 3HAaHUH 1O XUMHH, OCO3HAaHHBIH BBHIOOP WHAWBUAYaJIbHOW TPAaeKTOPUHU



NPOACIDKEHHs OOpa30BaHUSI C YUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMHH,
oOIIeCTBEHHBIX WHTEPECOB M MOTpeOHOCTEH, ycrneurHol mpodecCHOHATBHON NeATENbHOCTH U
Pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTD aJalITUPOBATHCS B MPOPECCUOHATBHOHN Cpene;

6) 3K0J10rM4eCKOro BOCIIUTAHUSA:

SKOJIOTMYECKH L1e1eco00pa3Hoe OTHOLIEHHE K MPHUPOJE KaK UCTOUHUKY JKM3HH Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBAHHs, NMOHUMAaHHE LEHHOCTH 30pOBOrO M Oe3omacHoro obpasa KH3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (U3MYECKOMY M IICHXUYECKOMY 3IOPOBBIO,
OCO3HAHHE LIEHHOCTH COOIOCHHS MPaBUII O€30TIACHOTO TIOBEACHUS MpH paboTe ¢ BELIeCTBAMH,
a TaK)Ke B CUTYALMSIX, YIPOKAIOIIHMX 3I0POBBIO M KU3HU JIFOACH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, TOJy4aeMble NMPU M3YYCHUH XUMUHU, U PELIeHUs
3a7a4, CBSI3aHHBIX C OKPY’KAOUIEH NPUPOIHON CPEAOH, ISl MOBBILIECHUS YPOBHS SKOJIOTHYECKOM
KYJBTYPBbI, OCO3HAHHA TNIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM U MyTel WX perneHus
MOCPENCTBOM METOAOB XMMHH, SKOJIOTUYECKOTO MBILLIEHHS], YMEHHUSI PYKOBOACTBOBATHCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHON U COLIUAILHON NIPAKTHUKE.

METAINPEJIMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMeTHBIX Pe3yJbTATOB BBIACISAIOT 3HAYMMBIE U (POPMHUPOBAHHS
MHUPOBO33PEHUST OOLIEHayYHbIe MOHATHS (3aKOH, TEOPHs, NMPUHLIUI, THIOTe3a, (akT, CUCTEMA,
NpOIIeCC, SKCIIEPUMEHT U IPYroe.), KOTOPbIe UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUeOHBIX
npeaMeTax U MO3BOJISIIOT HA OCHOBE 3HAHHMH U3 3THUX MPEIMETOB (JOPMHPOBATH NMPEACTABICHUE O
LIEJIOCTHOW HAY4YHOH KapTHHE MHpA, U YHHBEPCAJIbHbIe yueOHbIE NEHCTBHA (TIO3HABATENbHBIC,
KOMMYHHKATHBHBIE, PETYJSTUBHBIE), KOTOpbIE OOecreunBaroT (HOPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOATEILHOMY IIJIAHUPOBAHHUIO M OCYIIECTBJICHUIO YU€OHON AEATENbHOCTH.

Ilo3HaBaTe1bHBIE YHUBEPCAJbHBIE YUeOHbIE el CTBUS

ba3oBble joruyeckue aeicTBus:

YMEHHUSI HCIOJBb30BaTh MPHEMBbI JIOTHYECKOTO MBIIIJICHUS TPH OCBOCHUHM 3HAHUH:
pPacKpbIBaTb CMBIC] XHMHYECKUX TOHSTHH (BBIOEISITH WX XapaKTEPHbIE MPHU3HAKH,
yCTAHABJIMBATh B3aMMOCBS3b C JPYTUMU TMOHSATHIMHM), HCIIOJB30BATh MOHITHS JJIST OObSICHEHHS
OTHEeJbHBIX (DAaKTOB W SIBJICHWI, BBIOMPATh OCHOBAHUS W KPUTEPUM IS KiacCU(UKALIH
XUMUYECKUX BEIIECTB U XUMHYECKHUX PEaKIUl, YCTAaHABIUBATH MPUYNHHO-CIIEACTBEHHBIE CBS3U
MEXIy OOBEKTaMH M3YUEHUsI, CTPOUTH JIOTHUECKUE PACCYKACHUs (HHAYKTUBHBIC, NEYKTUBHBIE,
IO AHAJIOTHH), IEJIaTh BBIBOABI U 3aKJIFOUEHUS,

yMEHHE MPUMEHSTh B MPOIECCe MO3HAHUS MOHSATHS (MIPEIMETHbIE U METaNpeIMETHBIE),
CHUMBOJIMUECKHE (3HAKOBBIE) MOJAENH, HCIOJb3yeMble B XUMHH, INpeoOpa3oBbIBATH MIMPOKO
NPUMEHSIEMbIE B XUMHH MOJEJbHBIC MPENCTaBICHUSI — XUMUYECKUH 3HAK (CHMBOJI 3JIEMEHTA),
XUMH4Yeckast (opMyna M ypaBHEHHE XUMHUUYECKOH peakuuu — TpU pemeHnd y4deOHo-
NO3HABATENBHBIX 33/a4, C VYYE6TOM OTHX MOJENbHBIX MPENCTABJIEHUH BBIIBISATH U
XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKUA H3YyYaeMbIX OOBEKTOB — XUMHYECKUX BELIECTB U
XUMHYECKIX PEAKLUH, BBIIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYUHHO-CIICACTBEHHBIE CBSI3U U
NPOTHBOPEUHS B U3yYaEMbIX MIPOLIECCAX U SBJICHUSAX.

Ba3oBble ucciegoBarebCcKHe 1eHCTBUS:

YMEHHE HCIOJb30BaTh IMOCTABJIEHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTAa INO3HAHMSA, a
TAKXK€ B KayeCTBE OCHOBBI U1 (POPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUH;

npuoOpeTeHne OMbiTa MO TUIAHUPOBAHMIO, OPTaHU3aLUU M TPOBEICHUIO YUECHHUYECKUX
SKCMEPUMEHTOB, YMEHHE HAOMOAaTh 32 XOA0M MPOLIECcCa, CAMOCTOSITENIbHO MTPOTHO3UPOBATh €ro
pe3ynbTat, (popmynupoath OOOOIIEHHS W BBIBOABI MO Pe3yJbTaTaM MPOBENEHHOIO OIbITA,
HCCIIEIOBAHMS, COCTABJISITh OTYET O MPOJCTAHHON padoTe.

Padora ¢ unopmanueii:

yMeHHE BbIOUPaTh, AHATU3UPOBATh U HHTEPIIPETUPOBATh HHDOPMAIIUIO PA3IUIHBIX BUAOB
U pOpPM MpencTaBIeHHs], MOJYIaeMy0 U3 Pa3HbIX HCTOUYHUKOB (HAyYHO-TIOMYJISIpHAs! IUTEPaTypa



XUMHYECKOTO CONEpKaHMs, CIpaBOYHbIE mocobms, pecypcbl HWHTepHETa), KPUTHUECKH
OLICHHUBATh MPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HH(POPMALHIO;

YMEHHE MPUMEHSTh Pa3JIMYHbIC METOIbI M 3aIPOCHI IIPU MOUCKE U 0TOOpe MHGOPMALNH U
COOTBETCTBYIOLIUX AAHHBIX, HEOOXOAUMBIX JUIsI BHITIOJHEHHS YIEOHBIX M TO3HABATEIBHBIX 33144
OTIPENENIEHHOTO THUMA, NPHOOpETeHHe ombiTa B O0JACTH HCIONBb30BaHUS HWH(POPMALIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAZICHUE KYJIBTYPO aKTUBHOT'O MCIIOJB30BAHMS PA3TUIHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBHYK (OpPMYy TpEenCTaBICHUS
uHpOpPMALMK M WUIIOCTPHPOBATH peIlaeMble 3a0a4d HECIOXXHBIMH CXE€MaMH, IHarpaMMaMHy,
apyrumu popmamu rpaduku U X KOMOMHALUSMH,

YMEHHE HCIOJb30BaTh M AHAIM3MPOBATH B Ipolecce yueOHON M HMCCIenoBaTENbCKON
AESATeIBbHOCTH HMHQOPMALIHMIO O BIMSHUH MPOMBILUIEHHOCTH, CEIBCKOTO XO3SHCTBA U TPAHCIIOPTA
HA COCTOSTHHE OKpY>KaroIlel MpUpOAHOH Cpebl.

KomMyHHuKaTHBHBIE YHUBEPCAJIbHBIE YUeOHbIe qeliCTBUS:

YMEHHUsI 3a]aBaTh BOMPOCHI (B XoAe nuanora W (WIM) JAUCKYCCHH) IO CYIIECTBY
obcyxnaemMoil TeMbl, (HOPMYJIHPOBATH CBOM TPEMJIOKEHUS] OTHOCHUTENIbHO BBITIOJHEHUS
MPEIJIOKEHHON 3a/1a4H,

YMEHUS IPEICTABISITh MOJYUEHHBIE PE3YJIIbTAThI TO3HABATEIPHON AEATENbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTaX, MeNaTh IPE3CHTALMI0 Ppe3yJIbTaTOB BBIMOJHEHUS XUMHUYECKOTO
JKcIepuMeHTa (71adOpaTOPHOTO OIBITA, JIAOOPATOPHOU PAadOTHl MO HCCIEIOBAHUID CBOWCTB
BEIIECTB, y4eOHOTO MPOEKTA);

yMEHHUs1 y4eOHOr0 COTPYIHHYECTBA CO CBEPCTHMKAMU B COBMECTHOW MO3HABATEIBHOH U
UCCIIEIOBATENIbCKON AEATENbHOCTH TPH PEIIEeHHH BO3HHUKAOIIUX MPoOJeM Ha OCHOBE yuéTa
o0ImMX WHTEPECOB M COTJIacOBaHMsA NO3MLUH (0OCyXneHwus, OOMEH MHEHUSIMH, «MO3TOBBIE
IITYPMBI», KOOPAWHALMSI COBMECTHBIX NEHCTBHIA, ONpEneeHHe KPUTEPHEB 110 OLICHKE KauecTBa
BBITIOJTHEHHOW paboTHI U IpyTHE).

PeryasiTuBHbIe yHUBepCAJIbHbIE YUeOHbIE JeHCTBHS:

YMEHHE CAMOCTOSITEIBHO OMPENEIATh LEeJH IeSTeNIbHOCTH, TNIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBATb M TPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOI JEATENBHOCTb, BBIOMPATH
HanOonee o¢ddekTuBHBIE crmocoObl  pemeHus y4eOHBIX W TNO3HABATENbHBIX — 3ajad,
CaMOCTOSITEIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEJIONKEHHBIM aJrOPUTM NEHCTBUH MpPH
BBIMIOJIHEHUH 33JaHUH C y4ETOM TMOJIydeHHMs HOBBIX 3HaHMH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKLHUSIX, OLIEHUBATh COOTBETCTBHE MOJYUYEHHOTO Pe3yJIbTaTa 3asBJICHHON LU,
YMEHHE UCIIOJIb30BATh U aHATM3UPOBATh KOHTEKCTBHI, MTPEIaraeéMble B YCJIO BUH 3aaHUH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpemMeTHBIX pPE3YNBTATOB IO OCBOCHHUIO OOS3aTENLHOTO CONEPIKAHMS,
YCTaHOBJIEHHOTO HaHHOW (enepanbHOil  pabodeid mporpaMMol, BBIACISIOT: OCBOEHHBIC
o0y4arOIUMHUCST HAy4YHbIE 3HAHUS, YMEHUs M CrnocoObl neicTBuii, cneuuduyeckue ISt
npeaMeTHON oOmacTi «XuMUs», BUABI JESITEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpPETalny, NTPeoOpa3sOBAHUIO U IPUMEHEHHUIO B PA3IMUHBIX yUE€OHBIX H HOBBIX CUTYALHSX.

K koHiy oOydenus B 8 kiacce mpeaMeTHbIE pPe3yJbTaThl HA 0a30BOM yYPOBHE JOJIKHBI
OTpakaTh COPMUPOBAHHOCTD Y OOYUAIOIIMXCS] YMEHHIH:

® PaCKpBIBaTh CMBICJI OCHOBHBIX XHUMHYECKUX MOHATHUH: aTOM, MOJIEKYJIA, XUMHUYECKUH

3JIEMEHT, TPOCTOE BEILIECTBO, CJIOXKHOE BEIIECTBO, CMech (OOHOpPOAHAs U
HEOJHOPOAHAs), BAJEHTHOCTb, OTHOCHTEJbHAs AaTOMHAas M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEINECTBA, MOJIb, MOJSIPHAs Macca, MaccoBas JOJA XHUMHYECKOTrO
3JIEMEHTa B COEAMHEHUH, MOJIIPHBIA OOBEM, OKCHJ, KHCIIOTa, OCHOBAaHHE, COJIb,
3EKTPOOTPULIATEIIBHOCTD, CTETICHb OKHCIICHHs, XUMUYECKas peakius, Kiaccupuxanus
peaKkuuii: peaki COEANHEHUsS], PEaKIH PA3JIOKEHHUS, PEAKLIUN 3aMEIeHHs], PEaKInU
oOMeHa, 5K30- ¥ SHIOTEPMHUYECKHE PEAKINH, TEIUIOBOH 3PPEKT peakiuy, siipo aToma,
3JIEKTPOHHBIM CJIOH aTtoMa, aroMHas OpOWTallb, PaguyC aToMa, XMMHYECKas CBS3b,



MOJISIPHAS. M HENOJSIpHAsl KOBAJICHTHAs! CBsA3b, MOHHAS CBsI3b, MOH, KaTHOH, aHHOH,
pacTBOp, MaccoBasi JOJIS BelecTBa (IPOLIEHTHASI KOHIIEHTPALUs) B PACTBOPE,

® JUTIOCTPUPOBATH B3AMMOCBS3b OCHOBHBIX XUMHYECKHX MOHATHH U TPUMEHATb 5TH
MOHSATHS IPU ONTHUCAHUH BEIIECTB U MX MPEBPALICHNT;

® HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY JJISI COCTaBJCHUS (OPMYyN BEINECTB M
YPaBHEHUN XUMUYECKUX PEaKLUH;

® ONpeneNsiTh BAJCHTHOCTb AaTOMOB 3JIEMEHTOB B OHHAPHBIX COEAMHEHUSIX, CTEIEHb
OKHUCIIEHHsI 3JIEMEHTOB B OHHAPHBIX COEAMHEHHSIX, NPHHAJIE)KHOCTh BEIIECTB K
OTIpENIeIEHHOMY KJIacCy COeNWHEHWH 1o QopMmynaM, BHI XUMHUYECKOW CBSI3U
(KOoBaJIEeHTHAs1 U MOHHAS1) B HEOPIraHUYECKUX COSINHEHMSIX,

e packpeiBaTh cMmbica Ilepuoandeckoro 3akona JI. 1. MenneneeBa: 1€eMOHCTPUPOBATH
MOHMMaHHUE TMEPHOANYECKON 3aBUCHMOCTU CBOMCTB XHMHYECKHUX 3JEMEHTOB OT HX
nosioxkeHust B Ilepuopnyeckoll cHCTEMe, 3aKOHOB COXPAHEHHUS MacChl BELIECTB,
MOCTOSIHCTBA COCTABa, aTOMHO--MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTaipo;

e ONUChIBATH U XapakTepuzoBaTb Tabmuunyo ¢opmy Ilepuoandeckoll CHCTEMBI
XUMHYECKHX 3JIEMEHTOB. Pa3JIMuaTh MOHSTHUS «IJIaBHas mnoarpynmna (A-rpymma)» u
«mobounass moxarpynmna (b-rpynma)», manele u OoJblIMe TEPUOIBl, COOTHOCHTH
o0o3HaueHus1, KoTopble UMeroTcsl B Tabanue «llepnonnyeckas cucreMa XHMHYECKHX
snemeHToB JI. 1. MeHnpneneesa» ¢ 4MCIOBBIMU XapaKT€PUCTUKAMH CTPOEHHsI aTOMOB
XAMHYECKHX BJEMEHTOB (COCTaB W 3apsn sapa, oOliee YHUCIO 3JIEKTPOHOB U
pacripenenieHle Ux 1o 3JEKTPOHHBIM CJIOSIM);

e KiIaccU(PUUUPOBATH XUMHUUECKUE JIEMEHTBI, HEOPraHMYECKHE BELIECTBA, XUMUYECKHE
peakuuu (IO YHUCIYy U COCTaBy YYAaCTBYIOIIUX B PEAKLUH BEIIECTB, MO TEIJIOBOMY
sbdexry);

®  XapaKTepuU3OBaTh (OMUCHIBATH) OOIME XUMHYECKHE CBOHCTBA BEIIECTB PA3JIMYHBIX
KJIacCOB, TMONTBEPXKIas OMUCAHWE TMPHMEPaMU  MOJICKYJISIPHBIX  YPaBHEHUH
COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIH;

® IPOrHO3MPOBATH CBOWCTBA BEINECTB B 3aBUCHMOCTH OT HMX Ka4€CTBEHHOTO COCTaBa,
BO3MOJKHOCTH MPOTEKAHMSI XUMHYECKHX MPEBPALICHNUH B PA3JIMUHBIX YCIOBHSIX,

®  BBIYHCISITH OTHOCUTENbHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BELIECTB, MaCCOBYIO
TOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (PopMyJie COSAMHEHUS], MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOANUTD PACUETHI MO YPABHEHUIO XUMHUYECKOH PEaKIIHH;

® IPUMEHSATb OCHOBHBbIE OMNEPALMH MBICIUTEIBHON NESTENbHOCTH — aHaJH3 M CHUHTE3,
cpaBHeHHe, 0000IIeHNe, CHCTEMATU3ALUI0, KIACCU(PUKAIUIO, BbISIBJICHUE MPUYUHHO-
-CJIEIICTBEHHBIX CBS3EH — ISl M3YYEHUS] CBOMCTB BEINECTB M XUMHUYECKHX PEaKIUH,
€CTeCTBEHHO-HAyYHbIE  METOAbl  NO3HAaHWUS  —  HAONMIO#eHHe,  HM3MEpeHHe,
MOJIETUPOBAHUE, SKCTIEPUMEHT (peasbHbI 1 MBICIICHHBIH);

e CJEIOBaTh MpaBWJIaM [OJB30BAHHMA XHUMHUYECKOW TMOCyAOH U J1abOpaTOpHBIM
o0opynoBaHUEM, a TakXKe MpaBWiIaM OOpaleHusl C BEUIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSAMH TI0 BBITIOJHEHUIO JTA0OPATOPHBIX XUMHYECKHX OIBITOB IO TOJYYEHHIO
u cobupaHuio ra3o00pa3HbIX BeMECTB (BOAOPOAA M KHCJIOPOAA), MPUTOTOBJIICHHIO
PacTBOPOB C OMpPEAECTEHHON MacCOBOW A0JIEN PaCTBOPEHHOTO BEILLECTBA, MIAHUPOBATH
U TIPOBOJHUTH XMMHYECKHE HKCIIEPUMEHTHI TI0 PACMIO3HABAHUIO PACTBOPOB INENIOYEH U
KHCJIOT C MTOMOIIBIO HHIAUKATOPOB (JTakMYC, peHOI(TaNenH, METHIOPAHK U APYTHE).

K koHiy oOydeHus B 9 kjacce mpeaMeTHbIE Pe3yibTaThl HA 0a30BOM yPOBHE JOJIKHBI

OTpakaTh CPOPMUPOBAHHOCTD Y OOYUAFOIIUXCS] YMEHHIA:

® PACKpBIBATb CMBICI OCHOBHBIX XHMHUECKUX IMOHITHHA: XUMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, UOH, KATHOH, aHHOH, ITPOCTOE BEIECTBO, CIOKHOE BEILIECTBO, BAJIEHTHOCTD,
3JEKTPOOTPULIATENIBHOCTD, CTENEeHb OKUCIICHUS, XHUMHYECKas PEeaklus, XUMHUYECKas
CBSI3b, TEIUIOBOH 3((EKT peakuuu, MOJIb, MOJSIPHBIH OOBEM, PACTBOP, JIEKTPOJUTHL,



HE3JIEKTPOJIUTBL, JJIEKTPOJUTUYECKAss JHUCCOLMALNSA, PEAKIUH HOHHOrO OOMeHa,
KaTaJIN3aToOp, XUMHUYECKOE paBHOBecHe, OOpaTuMble M HEOOpaTUMbIE pPEaKIHH,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUWH.  WUIIOCTPHPOBATH  B3aMMOCBSI3b
OCHOBHBIX XHMHYECKHX MOHATHI M MPUMEHSATb 3TH TOHSATHSI IIPU OMTUCAHUH BEINECTB U
UX MPEBPALEHUN;

UCIIOJIB30BATh XUMHUECKYI0 CHMBOJIUKY JJIsI COCTaBJIEHUs (OPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEaKLUH;

OTIPENEeNATh BAJEHTHOCTD M CTENEHb OKUCJICHUS XUMHUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOrO COCTaBa, IMPUHAMJIEIKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COeNMHEHHWH 1o QopmyniaMm, BHI XUMHUYECKOH CBSI3U (KOBaJEHTHAs, WOHHAS,
METAJUINYEeCKasi) B HEOPTaHMYECKUX COCOMHEHUSX, 3apsii HOHAa MO XHMHUYECKOH
dbopmyIe, xapakrep Cpelapl B BOJHBIX PACTBOpPAX HEOPTaHMYECKHX COENUHEHHH, THIT
KPHUCTAJLUTHUECKOH PEIETKN KOHKPETHOTO BEIECTBA,

packpeiBaTh cmbicha llepuoandeckoro 3akoHa JI. 1. Menneneesa u neMOHCTPUPOBATH
€ro NOHMMAaHHEe. ONHCHIBATL M XapakTepu3oBaTh Tabmuunyo ¢opmy llepuonndeckoit
CHCTEMbl XHUMHYECKHX 3JIEMEHTOB. pa3jNuaTh MOHITHA «rjaBHas mnoxarpymma (A-
rpynmna)» u «mobounas mnoxarpymmna (b-rpymnma)», Maneie u OosbliMe TEPUOIEL,
COOTHOCHTb OOO3HA4YeHMs, KOTOpPblE HMMEIOTCS B NEPUOIWYECKOH Tabmuie.
KIaCCU(UIIPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (IO YHUCIYy U COCTaBy YYAaCTBYIOIIUX B PEAKLUH BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, N0 U3MEHEHHIO CTETIeHEe OKUCICHUS! XUMHUECKUX 3JIEMEHTOB),
XapaKTepu30oBaTh (OMHUCHIBATH) OOIMME W CreUupUIeCKre XUMUYECKHEe CBOMCTBA
MPOCTBIX U CIIOKHBIX BEINECTB, TOATBEPIKIAsl OMMMCAHUE MPUMEPAMH MOJIEKYJIAPHBIX H
HMOHHBIX YPABHEHUI COOTBETCTBYIOLINX XUMUYECKHX PEAKLIHIA;

COCTaBJISITh YPABHEHUSI BJIEKTPOJUTHUECKON AUCCOLMALIMU KUCJIOT, LIEJIOUe U CoNel,
MIOJIHBIE M COKPAIUEHHBIC YPABHEHUS PEaKil HOHHOrO OOMEHa, ypaBHEHHsI PEaKLUH,
MOJTBEPKIAOIINX  CYIIECTBOBAHHE TI'E€HETHMYECKOH CBA3M MEXAY BEIIEeCTBAMHU
Pa3IUYHBIX KIIACCOB,;

PaCKpBIBATh CYIIHOCTb OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHCa STHX PEaKIIHiA;

IPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHHUS XUMHUYECKUX MTPEBPALICHUI B PA3INYHBIX YCIOBHUSX;

BBIUUCJIATh OTHOCUTEJBHYIO MOJICKYJISIPHYIO M MOJIIPHYEO MACChI BEIECTB, MACCOBYIO
JOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (popMyJie COeMHEHHS, MACCOBYIO JOJIF0 BEIIECTBA B
pacTBope, MPOBOANUTD PACUETHI MO YPABHEHUIO XUMHUYECKOH PEaKIIHH;

coOmonare TMpaBWJia TOJb30BAHUS XUMHYECKOH ToCynod u  yabopaToOpHBIM
o0opynoBaHUEM, a TakKe NpaBWiIa OOpalleHus C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKLHUSMH TI0 BBITIOJHEHUIO JTA00OPATOPHBIX XUMHUYECKHX OIBITOB IO TOJIYUEHHIO
U cOOMpaHUIo ra3000pa3HbIX BEIIECTB (aMMIAaKa W YIIIEKUCIIOTO ra3a),

NPOBOJIUTH PEAKLNH, MOATBEPIKIAIOIINE KaYeCTBEHHBIH COCTAB PA3IMYHBIX BEIIECTB:
pacrio3HaBaTh OMBITHBIM IyTEM XJIOpUA-, OpoMua-, woama-, kapboHart-, ¢ocdar-,
CHJIMKAT-, Cylnb(ar-, THAPOKCHUA-UOHBI, KATHOHbI AMMOHHMS M HWOHBI H3YYEHHBIX
METAJUIOB, MPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB,;
NPUMEHSITh OCHOBHBIC OTEPALIMH MBICIUTENbHON NESTeIbHOCTH — aHAJIU3 U CHHTES,
cpaBHeHHe, O00O0OIIEHNHEe, CHCTEMAaTHU3aLUI0, BBIIBJICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€l — ISl U3YYEHHUS CBOMCTB BEIIECTB M XUMHYECKHX PEaKLHUil, €CTECTBEHHO-
Hay4Hble METOAbl TMO3HAaHWA — HaONMIONeHue, U3MEepeHHe, MOJEINPOBAHHE,
SKCMEPUMEHT (peajIbHbII U MBICIICHHBIN).
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