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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a takke Ha OCHOBE denaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmma mo xuMHUM Ja€T MpEACTaBICHUE O LENIX, OOIel cTpareruu OOydeHws,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAECT paclpee/ieHue ero Mo Kiaccam U
CTPYKTYPUPOBAHHUE 10 pa3ieiaM U TeMaM IpOrpaMMBbl 0 XMMHH, OTIPEeNIsIeT KOIUYeCTBEHHbIC
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIEeI0BaTEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
npoiiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaeseT BOSMOXKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNIbHOW MPOTPaMMBbI Ha
YpOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JESATEIbBHOCTH 00Y4aroIIerocs 1o OCBOEHUIO Y4EOHOIO COJIEpKaHusI.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B MPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301macHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 0011ei 1 (yHKINOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TIpeaAMEeTa, KOTOPBIH SBIISETCS NENAarornyeckd aJalnTHPOBAaHHBIM OTpPaKEHUEM
0a30BOI HAyKW XMMUU Ha OMPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIKUMHUCs CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIH OPraHUIeCKON XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHM c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxona k e msyueHuro. CojepkaHue CKIIQABIBACTCS W3 CHCTEMBbl NMOHATUH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XUMHUYecKod peakuuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEILHO OT OJHOTO YPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJSIOIIEH HAyYHOM KApTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJIbI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Pu3uka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHI. 3ajada y4eOHOTO IMpeaMeTa COCTOMT B (OPMHPOBAHHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GOpPMUPOBAHUM ¥ PA3BUTHUH I[MO3HABATEIBHBIX YMEHUH HM WX TNPUMEHEHHUH B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU HA YpPOBHE OCHOBHOI'O O0IIEro oO0pa3oBaHMsS BaXKHOE 3HAYCHHE
PUOOPENTHN TaKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEeHHsS Ha CHUCTEMaTH4eCcKoe MpUOOIIeHNne O00ydaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUSA M CaMOINO3HAHUS, KJIHOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIIH ), IMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— ¢popmupoBanue o61IeH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
quclie YMEHHH OOBSCHITh M OLIGHHWBATH SBIICHUS OKPYXKAIOLIETO MHUpPA, HCIONb3ys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKH IKOJIOTUYECKH I1eJeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUSI CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHsS OOIEYETOBEYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ienieHus: CMeceil.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHYECKUX JIIEMEHTOB.
[IpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAsST MOJIEKYJIIpHAs
Macca. MaccoBasi J10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3anMocBs3b KOJIMYeCTBa, MAacchl U
qucIa CTPYKTYPHBIX €IMHUI] BemecTBa. Pacu€Tel mo popmynaM XUMUYECKUX COSTUHEHHH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
U ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICICTBHE CEPHOU KHUCIOTHI C XJIOPHUAOM Oapus, paznoxkenue ruapokcuna menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmeau (), uzydenwe crocoOoB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpOBEeIEHHE OUYUCTKH TOBAapEHHOW COJM, HAOIIOAEHWE M ONHMCaHUe
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopog — ajeMEHT M NIPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHUs Kuciaopoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakuuu. TOoImauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »anemeHT M mpocroe BemecTBo. HaxokaeHue Bogopoda B INPUPOE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0bI motydeHus. Kucinotel u conu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BelecTB B Boie. MaccoBas 10js BEIIECTBA B
pactBope. XuMH4eckue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpHUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeaumHeHuid. Oxkcunpl. Kimaccupukamust OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukainus oOcCHOBaHMA: MIENOYM W HEPACTBOPHMBIE OCHOBAHHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U Xxumudeckue cpoiictBa coieil. [lomyuenue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE€ M HM3yYEHUE CBOICTB KHUCIOpOJa, HAOIIOJEHHE B3aWMOJCWCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB BOaoOpoaa (ropeHue), B3amMmojeicTBue Bojopoga ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM [J0JIEHW pPacCTBOPEHHOTO BEILECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOII0/ICHUE U3MEHEHUSI OKPAaCKH WHIAMKATOPOB B PAacCTBOpPAx KHUCIOT W IIEJOYell, u3ydyeHue
B3aumoieiicTBusi okcuga meau (ll) ¢ pacTBOopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Kopotkomepuognas u niauHHONEpuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX dyieMeHTOB [lepuoandeckoii CUCTEMBI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OO0pa3loB BEIIECTB METaUIOB U HEMETaUIOB, B3aUMOJICHCTBUE TUAPOKCUIA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBS3€H NPU U3YYEHUH XUMUHU B 8 KJIACCE OCYILECTBIIETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATHIA,
ABJIAIOIIMXCSI CHCTEMHBIMHU U1l OT/AEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KilacCUpUKalus,  MEePUOJUYHOCTb,  HAOMIOJIEHUE,  IKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JIeMeHTOB B [lepuonyeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX pPeakuil o0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaKUUU BEIIECTB, IO TEMJIOBOMY 3(QexTy, Mo HM3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [loHsTue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JCKTPOHHBIM OalaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [HUCCOIMAllMM BEUIECTB C PA3IUYHBIMU BHUJAAMU XHUMHUYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIMud Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJOpuaa HaTpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACUCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE€ HEOPTraHMYECKHX BELIECTB C MOMOIIBI0 KAaYeCTBEHHBIX PEaKIMii Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (pU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHMe M XMMUYecKue cBOMCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBIIUIEHHOIO crnoco0a MoJyyeHus cepHoi KuciotTbl. I[lpumeHneHue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaTt-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsS3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMHueckue cBoiictBa. Kpyrosopot azora B nmpupoje. AMMHUaK, ero Gu3ndeckue u XMMHUECKHe
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3mueckue M XUMHUYECKHME CBoiicTBa (oOmIMe Kak MpeAcTaBUTENs Kiacca KHCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHbIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOTU(PHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  VMcmosnb3oBaHue  KkapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, HeQTb), HNPOAYKTHl HUX IepepaboTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (1V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHalbl: KepaMHuKa, CTEKJI0, LEMEHT, OeToH, xene300eToH. I[IpoGiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OMBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMMu Ha cynb(aT-uoH W HaOJIoJIeHuEe IMpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M HX COETUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHUH,
Hojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIMid Ha WOH aMMOHHMA M (ocdar-noH M H3ydeHHE MPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduta, (¢yuiepeHa, O3HAKOMIJIGHHE C MPOILECCOM aACOpOIMH pacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-MOHBl W M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJICHHE C TNPOIyKIHen
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETAJUIbl U UX COETUHEHUS.



MeTajliibl M X COCAUHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckoit cucreMe Xxumuuyeckux emeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTayioB. OOmue crocoObl MOMyYeHUsT MeTaioB. [IoHATHE O KOPPO3HH METAIUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpOGHHE MX aTOMOB, HaXOXJEHUE B mpupoje. Puznueckue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux aiemeHToB [[. M. MeHpueneeBa, CTpOCHHME MX aTOMOB, HAaxXOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepmoanueckoil cucreme xumuueckux siaemeHToB J[. W.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenune B Ilepumonuueckoid cucreme Xumuueckux sseMeHtoB J[. U.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIy4CHHE.

Xumuueckuit IKcnepumenn:

O3HAKOMJICHHE C O0pa3llaMi METa/lIoOB M CIJIaBOB, MX (PU3MYECKHMMH CBONCTBaMH,
W3y4eHUE PE3yIbTaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BAaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE CBOWCTB JKECTKOW BOJBI, TpOIlecca TOPEHHs Keile3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaibliusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpykaoumas cpeaa

BemectBa 1 Marepuansl B TOBCEJHEBHOM KM3HU YellOBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax |
OTPAaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3K0JIOTHIECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ MOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BELIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHE BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocunre3, apixaHue, Ouocepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpCHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH M  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMM NOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALIUN O0YYarOIUXCS.

JInuHOCTHBIE pE3YyJbTaTHl OTPAXKAIOT TOTOBHOCTh OOYYaroIIMXCS PYKOBOACTBOBAThHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa ACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1)naTpuoTH4YeCKOro BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAHMS 3HAYCHUS XMMHUYECKOM HAyKH B JKH3HH COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(OpMaLueil 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2)rpa’aaHCKOro BOCIIMTAHMSA:

IPEJCTAaBICHUA O COLMAIbHBIX HOpPMax M IpaBWIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
yu4eOHOUCCIIEI0BATEIbCKONW, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JEATEIIbHOCTH NP BIMOJIHEHUH YY€OHBIX, I0O3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce 3TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNKHA CBOMX TOBAPHUINEH C IMO3UIMHA HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3)1IeHHOCTH HAYYHOT'O TIO3HAHUS:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKM M COCTAaBISIOIIME OCHOBY JUIS
NOHMMaHHUS  CYIIHOCTH  HaydyHOW KAapTHUHBI MHUpaA, MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aMMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HeoOXoauMble ISl OOBSCHEHUS HaOJI0aeMbIX TMPOLIECCOB U SIBICHUN, IO3HABATEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpPEeACTBaMHU
WH(POPMAIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4)popMuUpOBaHUS KYJbTYPbI 310POBbA:

OCO3HAHHWE IEHHOCTU >KU3HH, OTBETCTBEHHOIO OTHOIIEHHMS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKMU3HU, OCO3HAHME IIOCIECACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUsI alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XMUMHUYECKUMHU BEIICCTBAMU B OBITY M peaJIbHOU
JKU3HU;

5)TpynoBoro BocnuTaHus:

HMHTEPEC K MPAKTHIECKOMY M3YUCHHUIO MPOPECCHI M TPYAa Pa3InIHOIO POJia, YBAXKCHHE K
TPYAy H pe3yjibTaTaM TPYJIOBOW JEATEIHOCTH, B TOM 4YHCIIE Ha OCHOBE IPHUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIH BBIOOP WHIMBUIYaJbHOW TPAEKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIICCTBCHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHEIIHON MPO(heCCHOHATBLHOM JEATEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPOPECCHOHAIBHON Cpelie;

6)3K0J10rM4eCKOr0 BOCTIUTAHUS

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE € CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOr0 M 0Oe30macHOro odpasa »KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 3/I0POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TIPAaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, JIJIs TIOBBIIICHHUS YPOBHSI SKOJIOTUYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
M03HABATEILHOW, KOMMYHHKATHBHOM U COLIMAIILHOM MTPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
peaIMeTax M IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX IPEIMETOB (POPMHUPOBATH MIPEICTABICHHE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBbIC JECHCTBUS (ITO3HABATEIBHEIC,
KOMMYHUKaTHBHbBIE, PETYJSATUBHBIE), KOTOpble O0ECneurnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpbhIBaTh CMBICJ XHMHUYECKMX TOHATHUH (BBLACIATH HMX XapaKTepHbIC IPH3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TOHATHSI IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHABJIMBATH MMPUYNHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTAMH U3YUEHUS, CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, IS TyKTUBHBIC,
10 aHAJIOTHH), JeJIaTh BBIBOBI U 3aKIIOUCHHUS;

YMCHHUEC HNPUMCHATH B IPOLUECCE IMO3HAHUA MMOHATHUA (Hpe]lMeTHI)Ie n MeTaHpe}lMCTHBIe),
CHUMBOJINYECKUE (3HAKOBbIE) MOJENH, HCIOJIb3yeMble B XHUMHH, MPeoOpa3oBbIBATH LIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiMd — TpUd PEHICHHH Y4eOHO-
IIO3HABATCIIbHBIX 3aaad, C y'-IéTOM ITUX MOACJIBHBIX Hpe}lCTaBJ’IeHI/Iﬁ BBIABJIATH 158
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 06T)eKTOB — XUMHUYCCKHUX BCIICCTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYUHHO-CIICACTBEHHBIC CBSI3U U
MPOTHBOPEYHS B U3YYaEMBIX MPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBareibCKue 1eHCTBUS:



YMEHHUE HWCIOJIbh30BaTh IMOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 10 TUIAHUPOBAHHMIO, OPTaHM3allMd M TPOBEICHHIO YYCHUYECKUX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XO/I0M TPOIIecca, CaMOCTOSITEIIbHO MTPOTHO3UPOBATH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATU3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIMIO Pa3IIUYHBIX BUIOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MMPOTHBOPECUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI NP TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 331a4
OTIpPEeNIeNIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U 1X KOMOMHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOM M HCCIEeNIOBATEIbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKAaTHBHBbIE YHMBepcaIbHbIe yueOHbIe JelicTBUA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYTHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 Pe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTIO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHOW U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIbHO ONMPEAENATh eI AeSTeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOIO JICATEIILHOCTH, BBIOMPATH
HaubOonee HSPQEKTUBHbIE CHOCOOBI pElIeHHUs] y4eOHbIX UM [MO3HABaTENbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aITrOpUTM JEHCTBHNA NpHU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIIEHUBATh COOTBETCTBHE TOJIYYCHHOTO pe3ysIbTaTa 3asBICHHOH IIETH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAaHOBIICHHOTO JaHHOW (enepanbHOH paboduell mporpamMMmoil, BBIIEISIOT: OCBOCHHBIC



o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBUH, cnenuduueckue A
OpeIMETHOM 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAs), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHas M MOJIEKYyJspHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJlb,
AIIEKTPOOTPHUILIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peaKius, Kiaccuduranus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JJIEKTPOHHBIA CIION aroma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAs KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILCHMUI;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHS (OpMyn BelIecTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSIX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY Kiaccy COEOUHEHHH 1o QopMmyaaMm, BHI XHUMHYECKOH CBS3U
(xoBaJIeHTHas M MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoamueckoro 3akona [[. M. MenpaeneeBa: n1eMOHCTPUPOBATH
NOHMMAHHE MNMEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosiockeHus B Ilepuonnueckoil cucreMe, 3aKOHOB COXPAaHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaipo;

ONHUCBHIBaTh M XapakTepusoBaTh TabauuHyo ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh MOHATUS «IJ1aBHas moArpymmna (A-rpymnma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLIEHUI B PA3JIUYHBIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MIPUMEHSATH OCHOBHBIC OTIEPAIMH MBICIUTEIBLHON ACSITEIBPHOCTH — aHAIW3 U CHHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAHWS  —  HAONMIOJEHWEe,  W3MEpCHHE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CJIeIOBaTh IMpaBUJiaM TIOJIb30BAHUS XMMHYECKOW TMOCYyIOH U JTaOOpaTOPHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB IO MOTYYEHHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIEeCTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakMyc, peHosdTanent, METUIOpaHK U IPyTre).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HERJIEKTPOJIUTHL, DJIEKTPOJUTHYECKAs JUCCOLMALUs, pEeaKkUWd HMOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, MOHHAs, MeETaJJIMYecKas), KpUCTAJUIMYecKas peléETKa, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKON peakluu, HpeleNbHO JIOIyCTHUMas
koH1eHTpanus [1JIK BemiecTna;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUA WU MPUMEHSATH 3TU
MIOHSITHS IIPH ONIMCAaHUM BELLIECTB U UX IIPEBPALICHUI;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBlIeHHMS (OpMYya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUH 1o ¢dopMmyram, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAITIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuognyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas noArpynna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuue, C
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHMS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O0IIME 3aKOHOMEPHOCTM B H3MEHEHMHM CBOWMCTB JJIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJbIX IEPUOJIOB U IJIABHBIX MNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE IEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YUCIy M COCTAaBy Y4YacCTBYIOIIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX PEAKIUi;

COCTABJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALNN KUCIIOT, 1IeJIoueil u conel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeELIeCTBaMU
pa3INYHbIX KIIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI I1OCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
IIPOTEKaHUsI XMMUUECKUX MPEBPAIEHUN B Pa3JINYHBIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOuoaTh IpaBWja I0JIb30BAaHMS XMMHMYECKOH HOCYyIOoM U J1abOpaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

IPOBOAMTH PEAKIMH, MOATBEPHKIAIOIINE KaYECTBEHHbIN COCTAB Pa3jMYHBIX BEILECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJOpHI-, OpoMHI-, MOAUA-, KapOoHat-, Qocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BELIECTB;
IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIeHUWEe, W3MEPEHHe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpamMMbl Bceero Konrpoakunie Hpaxruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTshI
Pasznea 1.IlepBoHavanibHble XUMHYECKHE TIOHSATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
[PAKTUYECKOMN IEATEILHOCTH https://m.edsoo.ru/7f41837c
YyeoBeKa
19 BemecTBa 1 xuMuueckue 15 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
21 Boznyx. Kucnopoa. [lonsitue 5 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Tlonsitue o 3 1 bu6mmoreka [IOK
KHCJIOTaX M COJISIX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnorexa [JOK
OCHOBAHMAX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIACChI
2.4 HEOPraHUYEeCKUX 11 1 1 Bubmorexa LIOK
. https://m.edso0.ru/7f41837c
COCIMHCHMI
Wroro no pazueny 30

Pasnen 3. [lepunoanueckuii 3axkon u llepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. U. MenaeneeBa. CTpoeHue aToOMOB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XHMHYECKHUX 3JIEMEHTOB /| 9 Bubmmorexa LIOK
' ' https://m.edsoo.ru/7f41837c
N. Menaeneea. Ctpoenue
aToMa
X .
32 | Owtcmmomae. 0 BuGanorera LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIINH
bubmuoreka [JOK
J4! 1
TOTO o pasaeity 8 https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgen 1.BemecTBO U XUMHUYECKHE PeaKIUN
[loBTOpEeHue u yrioyOnenue 3HaHUM Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 3 bu6mmoteka [JOK
' peaxuui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAs JUCCOIHAITHS. bubmmoreka [JOK
1.3 10 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 18
Pa3nes 2.HemeTranibl 1 X cOeANHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["agorenst https://m.edsoo.ru/7f41a636
N s 6
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| onemenros VAspynnms. ason guctopui | 7 ,  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
e B 1 , o ox
' ) PYIHEL pol https://m.edsoo.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
HWroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Pa3zgen 3.MeTa/JIbI M MX COeAUHECHUSA

3.1 OO011e CBOMCTBA METAILIIO 4 bubmorexa LIOK
) e CBOMCTBA MET B
m o https://m.edso0.ru/7f41a636
bu6 OK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 17 htPtIp::I;I/(r)T:.eeI;asg).ru 176413636
Hroro no pazgeny 21
Pa3nen 4.Xumus u okpy:kaiomas cpeaa
4.1 BemntecTBa 1 MmaTepuaibl B J)KU3HU YEJIOBEKA 4 bubmmorexa [IOK
' m P https://m.edso0.ru/7f41a636
Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

8 KVIACC

OBPA30BATEJILHOMN ITPOT'PAMMBI

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHaanIBHBIe XUMHUYCCKUC ITOHATHUA)

11

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHATHUH: arowm,
MOJIEKYJIa, XUMHUYECKHH D3JIEMEHT, INPOCTOE BELIECTBO, CIOXKHOE
BEUIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJEHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJSIpHas Macca, KOJIMYECTBO
BElIECTBAa, MOJb, MOJSIpHAasT Macca, MaccoBas J0JII XHMHUYECKOTrO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KiJaccuuKalnus — peakuMid:  peakUuM  COEAMHEHHs,  pPeaKkLuu
pa3IOKEHUs, PEAaKIMW 3aMEIICHHs, peakuuu OoOMeHa, JK30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TeIoBoM 3(deKT peakiuu, pacTBOp,

MaccoBas J10JIs BeIIeCcTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

1.3

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWUMHYCCKUX MOHATHUA U
MMPUMCHSATDH 3TU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/II\/’I

HCIOJIb30BAaTh XUMHYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUSA (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

1.7

ONpEAeNATh BaJE€HTHOCTh AaTOMOB 3JEMEHTOB B  OWHApHBIX
COEIMHEHUSX

KJIaCCU(UIUPOBATh XMMHUYECKUE pEaAKIUH (10 YHCIy U COCTaBy
YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)
BBIUNCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSPHYIO MAacchl

BE€IICCTB

1.8

BBIUHCIISTH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTa Mo (opmyiie




COCIUHECHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJEIMPOBAaHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY

2.1

2.2

2.3

2.4

2.5

2.6

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHMMHWYCCKUX MMOHSTHH: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

ONpEAEATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy

coeMHeHu# o popmMynam
KJIacCU(UIIUPOBATH HEOPTAaHUYECKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPIXKIasi OMHCAaHUE MpUMEpamMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHWYCCKUX peaKI_[I/Iﬁ

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

clenoBaTh IpaBWIaM IOJB30BAaHUS XHUMHUYECKOM TMOCYIOH U
1a00paTOpPHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWIaM OOpAIICHUS C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMU MO BBINOTHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTh XUMUYECKNE SKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PAaCcTBOPOB IIEJOYeH M KUCIOT C TOMOIIBIO

UH/IMKAaTOpPOB (JIakMycC, (eHOIPTATCHH, METUIIOPAHXK U APYTHE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOM peakuu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckas cucrema
xumuyeckux oanemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN)

3.1

PaCKpeIBaTG CMBICII OCHOBHBIX XHMHUYCCKHX TOHSTHM: AApO aroma,
3HeKTp0HHBII>'I clioit aroMa, aToMHasd Op6I/ITaHB, paanyc aroma,
XUMHYECKas CBA3b, IOJIIpHAad W HCEIOJISIpHad KOBAJCHTHadA CBA3b,

QJICKTPOOTPULATCIIbHOCTG, HWOHHAsA CBA3b, HOH, KA4THOH, 4HWOH,




CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKUC 3JICMCHTHI

3.3

3.4

ONHKCHIBATh U XapaKTepu3oBaTh TabiuuHyio ¢opmy Ilepuonnueckoit
CHUCTEMbl XMMHUYECKHMX 3JEMEHTOB: pa3inyaTh IOHATUS «TJIaBHas
noarpynna (Arpymnma)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPUOabI

packpsiBaTh cMmbica [lepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANIECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnojioxeHus B Ilepuoanueckoit

CHUCTEMC

3.5

3.6

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIle
«[lepuonuyeckass  cuctema  XuUMHYeckux  asnementoB  [I.U.
MenpeneeBa» € YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKMX OJJIEMEHTOB (coCTaB M 3apsija  sjapa, o0liee 4YHcio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHLIX

COCAUHCHUAX

3.7

ONpeNeNsiTh BUJ XUMHUYECKOM CBsI3W (KOBaJCHTHAs M HOHHAas) B

HCOPraHUYCCKUX COCANHCHUAX

9 KUIACC

Kon
NpoBepPsAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

pPacKpbIBaTh CMBICII OCHOBHBIX XWUMHYECKMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAs JUCCOLHAIIMS,
peakuMu MOHHOrO OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMBble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIJIUTETD,
BOCCTAHOBUTENIb, OKHUCIEHHE M BOCCTAHOBIIEHHE, AJUIOTPOIMHI,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBAIEGHTHas, HWOHHA,
METaJUINYecKasd), KpPUCTAJUIMYECKas pEeHETKa, CIUIaBbl, CKOPOCTb

XHUMHYECKOH pCaKknuun




1.2

1.3

14

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYECKUX IOHATUH H
IPUMEHSATh 3TH MOHATHUS NPU OIMCAHUY BELECTB U MX IPEBPALICHUH
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALMU KHCIIOT,
LICJI0YEH M COJIEH, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLHUH
MOHHOr0 0OMeHa

pacCKprIBaTb CYHIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MIOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OaJlaHCa ITHX PeaKLuit

1.5

IIPOBOJUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

2.1

2.2

Ilo temam: «Hemerasuibl U UX coequHEHUS» U «MeTalipl U HUX

COCAUHECHUA»

XapaKTepU30BaTh (OMUCHIBATH) OOIIUE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas ONMCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTU OT HUX CTPOCHMUA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B PAa3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1ab0PaTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUIO W COOHMpaHHIO

ra3o00pa3HbIX BEIECTB (aMMMAaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

NPOBOJUTHh PEAKIMH, TOJATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pasMYHBIX BEIIECTB: PACHO3HABATH ONBITHBIM MYTEM XJIOPUI-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cunmkar, cyiabgar,
THIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIME B BOJHBIX PaCTBOpax HEOPraHUUYECKUX BEILECTB
ITo Teme: «XUMHSI U OKpY:KArOIIAsl CPENA»

PaCKpbIiBaTb  CMBICJI  OCHOBHBIX  XUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

IMPUMCHATE OCHOBHBIC OIICpaluu MBICIIUTETbHON JACATCIIBHOCTH —

aHajiu3 MW CHHTC3, CpPaBHCHUC, O606IJ.[CHI/IC, CUCTEMATH3AllUIO,




BBISIBJICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3eM — I U3y4EHUSA
CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIHN; eCTeCTBEHHOHAYyYHbBIC
METOJIbI TIO3HAHWS — HAONIOJICHUE, W3MEpPEHUE, MOJICIHPOBAHUE,

AKCIIEPUMEHT (pEaJIbHBINA U MBICIICHHBIN )




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

8 KJIACC

Kon
1

11

1.2

1.3

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHayanbHbIE XUMUYECKHE TOHSATHS

[Ipenver xumuu. Poiab XuUMuM B JKM3HHM 4YeioBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BC€IICCTB
IlousTue o METOJax ITO3HAaHHA B XMMHHU. Yucteie BC€IICCTBA U CMCCH. CnocoObl
pasaciICHus cMmeceit

ATOMBI WH MOJICKYIJIBI. Xumuueckue d3yeMeHThl. CHMBOJBI XHMHYSCKHX

351eMeHTOB. [IpocTie U c10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

14

1.5

1.6

1.7

Xumuueckass Gopmysna. BageHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHHNUN

KonnuectBo BemectBa. Moisib. MomnsipHass Macca. B3auMocBsI3b KOJIMYECTBa,
Macchl W YHCIIAa CTPYKTYPHBIX €IWHUII BemecTBa. Pacuérel mo dopmynam

XUMHYECKHUX COCINHECHUM

Pusnueckue U XMMHUYECKUE SABJICHHUS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpPAaHEHHUs Macchl BellecTB. XumMuueckue ypaBHeHus. Kiaccuduxamus

XHUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYI0H, C MpaBUjIaMu
paboTel B saboparopuu W npuéMamMu oOpaimieHuss ¢ J1abopaTOPHBIM
0o0opyIOBaHWEM, HW3yY€HHE U ONUCaHUE (PUINYECKUX CBOMCTB 00pa3ioB
HEOpPraHMYeCKUX BeUIeCTB, HaOmojaeHue (uznyeckux (MIaBlIeHUE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHJAEHCAllUs BOAbI) U
XUMHYECKUX  (TOpeHHe CBEYH, NPOKATUBAHUE MEIHOW  IMPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIOTOW) SBJICHWUMW, HAOMIOEHWE U OIHCAaHUE
MPU3HAKOB TMPOTEKAHHWS XHUMHUYECKHUX peakuuii (pa3joxeHHe caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pas3jioKeHUe
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJICHCTBUE Kelle3a ¢ PACTBOPOM

comm meau(ll), n3yuenue cmocoOoB pa3aeneHuss cMecei (C TOMOIIbI0 MarHuTa,




2.1

2.2

2.3

¢wIbTpOBaHMEe, BBHINApUBAHHUE, NUCTHIULALUSA, Xpomarorpadus), mpoBeneHUE
OUYHUCTKH [TOBApEHHOM COJIM, HAOIIOIEHHE U ONMCAHUE PE3YJIbTaTOB IIPOBEICHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMs MAacChl, CO3JaHUE MOJCIIEU

MOJIEKYJI (IIapOCTEPIKHEBBIX )
Baxuelime npeacTaBuTeNIn HEOPraHMYESCKUX BEIIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHwe Kuciaopoja B Hpupoje, GU3NYEeCKHe M XUMHUYSCKUE
cBorictBa (peakumu ropeHus). Okcunbl. Ilpumenenue kuciopoga. CrocoOb
IIOJIyUYEHUsI KHUCIOpoJa B JabopaTopuu M IPOMBINUIEHHOCTH. Kpyrosopot

Kucioposia B mpupojie. O30H — aioTporHas MoaupuKaus KUCIopoia

TemnoBoit 3 ekT XUMUIECKON peakiuu, TEPMOXUMHUECKUE YPaBHEHHUS, K30~
¥ DHJIOTEPMUYECKHE PeaKkny. TOIMBO: Yyroib U MeTaH. 3arps3HEHUE BO3/yXa,
yCHUIIEHUE MapHUKOBOTO 3(peKTa, pa3pylieHrne 030HOBOTO CII0s

Bonopon — anemeHT u mpocrtoe BemlectBo. HaxoxneHue Bogopona B IpUpOJE,
dbu3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnorse! u conun

2.4

MossipHbIii 006EM Ta30B. Pacy€Thl Mo XUMHUECKUM YPaBHEHUSIM

2.5

2.6

®usnyeckue CcBoMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacplleHHble 1 HEHACBILICHHBIE PAaCTBOPBI. PacTBOPUMOCTB BEILECTB B BOJE.
MaccoBasg nons BemecTtsa B pacTBOope. XHMMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Poip pacTBOpoB B NMpUpOAE M B KU3HM 4denoBeka. Kpyrosopot
BOABl B TMpuUpoJe. 3arps3HEHHe NpUpPOAHBIX BoA. OXxpaHa M OYMCTKA
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmueckux coenuHeHunidl. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpasyomue (OCHOBHbIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyronie. Homenknarypa oxcujaoB. Pusndeckue M XUMHUECKUE

CBOICTBa OKCHAOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHMM: WHIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHk1aTypa ocHoBaHui. Pu3ndeckue U XUMUYECKHUE CBOWCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukarus kucnoT. Homenknarypa kucnor. dusnueckue u
XUMHYECKHE CBOMCTBA KHUCHOT. Psam aktuBHOcTH MeTamnoB H.H. bekerosa.

HOJ'Iy‘-ICHI/IC KHUCIIOT

Comu. Homenknarypa conei. @u3nyeckue M XUMHUYECKHUE CBOMCTBA COJEH.

[Tomyuyenue conen




2.10

I'eneTnueckas CBSI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCIII/IHGHI/II\/'I
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3.1

3.2

3.3

XVUMHUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIPEACICHUE  COACpKAHUS
KHCJIOpO/a B BO3JyXe, IOJy4YeHHE, cOOMpaHME, paclo3HaBaHUE U M3Yy4YEHUE
CBOWCTB KHCJIOPOJa, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIAOM U
YCIIOBHSI BOBHUKHOBEHUS U MPEKpallleHus] ropeHus (moxapa), 03HaKOMJIEHHUE ¢
o0Opa3llaMi OKCHJOB U OIMCaHWE HUX CBOICTB, TNOIy4eHHe, colOupanue,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpOAA (rOpeHHe), B3auMoeicTBUE
Bozopoaa ¢ okcugom Meau(ll) (BO3MOXKHO HUCTIOIB30BAHKE BUICOMATEPUATIOB),
HaOmrofieHue oO0pa3lioB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIIEJOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINpPENeNEHHON MAacCOBOM J10JIell pacTBOPEHHOIO
BEIIECTBAa, B3aMMOJEWCTBUE BOJbl C MeTa/IaMU (HaTpUEM U KajlbIHEM)
(BO3MOXXHO MCIIOJIb30BaHME BMJICOMAaTEpUANIOB), OINPEAEICHUE pPACTBOPOB
KUCJIOT U 1IEJOYed C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAHUE 00pa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOACHHE H3MEHEHUS
OKpacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMojieiictBua oxkcuga menu(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3alliH, I1I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO MeTajyla JApYyrUM U3 pacTBOpa COJM, peLIeHue
AKCIIEPUMEHTAJIbHBIX 3a/ad 1o TeMe «BakHelmne Kiacchl HEOPraHUYECKUX

COEeIMHEHUIT»

[lepnonnueckuii 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBs3b. OKUCITUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[lepBble TOMBITKA KIACCH(PUKAIMU XUMUYECKUX dJeMeHTOB. IloHsatue o
IpyNmax CXOTHBIX AJIEMEHTOB (IENIOYHbIE U IIEIOYHO3EeMETIbHbIE METalIbI,
rajJioreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyloT amMdOoTepHBIC

OKCHUBI U THAPOKCHUIBI

ITepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX di1eMeHTOB [1.1.
Menneneesa. Kopotkonepuonnas 51 JUTMHHOTIEPUOIHAS (hopMbI
[lepuoanueckoit cucrtembl XxuMHuueckux odnemeHtoB J[.M. Mennaeneesa.
Ilepumonbr u rpynmsl. PU3HYECKUI CMBICT TOPAJIKOBOTO HOMEpAa, HOMEpPOB

nepruoaa U rpymuiibl 3JICMCHTA

CTpOCHI/Ie aroMmoB. CocTaB aTOMHBIX AACP. H30TO0MmEI. 9HCKTp0HLI. CTpOCHI/IC

SJICKTPOHHBIX 000JIOYEK aTOMOB IEPBBIX 20 XUMHYECKMX DJIEMCHTOB




3.4

3.5

Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOIO

AJIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyHIaM M IEpPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XUMHUUYECKUX
AJIEMEHTOB JUISl Pa3BUTHsA HaykKd W npakTuku. .M. MenneneeB — y4€HbIA U

rpaxxiaHuH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIPHAs)  CBA3b.

DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. loHHAas CBA3b

3.6

3.7

Creneub okucieHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCaKkuu. HpOLIGCCBI

OKHCJICHUS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH S3KCIIEPUMEHT: M3y4YeHHe OO0pa3lloB BELIECTB METaUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpAaMU KHCIOT U
LIEJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKuHﬁ (I‘OpCHI/IC, pC€aKuu pa3jIOKCHUA, COCI[I/IHGHI/IH)

9 KJIACC

Kox

11

1.2

1.3

IIpoBepsieMblii 3JIeMEHT COePKAHUS

BemectBo n xumundeckas peakuus. Ilopropenune

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XUMHUYECKHUX 3y1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, KalblUusi MU MX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHUEM 3JIeMEHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

CrpoeHne BemecTBa: BHABI XUMHYECKOM CB3U. THUIBI KPHUCTAUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XuMu4ecko cBszu. Knaccudukanuss 1 HOMEHKIaTypa HEOPraHUYeCKUX
BEIIECTB (MEXyHapOoJHas W TpUBHaJbHas). XMMUYECKHE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3IMYHBIM  KJacCaM  HEOPraHWYECKHX COCIUHEHUH,
TEHETUYECKAs CBS3b HEOPraHMYECKUX BELIECTB

Knaccuukanus XMMUYECKHX PeakIMid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy YyYacTBYIOIIMX B pEaklUu BEUIECTB, MO TeIioBoMy 3(ddexTy, 1o

W3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, I10 O6paTI/IMOCTI/I,
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[0 YYacTHUIO KaTaau3aropa). OK30- M  3HIOTEPMHUYECKHE peakluy,

TEPMOXUMHNYCCKUEC YPABHCHUS. Ilousarue o CKOpPOCTH XHUMHYSCKOM pE€aKknuun

[TonsiTe 006 oOpaTUMBIX M HEOOPATUMBIX XUMHYECKHX peakuusx. [lonstue o
TOMOTEHHBIX U FeTepPOreHHbIX peakiusix. [[oHaTHe 0 XMMUYeCKOM PAaBHOBECUH.
@DakTophl, BIUAIOIIAE HAa CKOPOCTh XUMHUYECKOW pEaKkUUd U TOJO0KEHHE

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBiieHHE  ypaBHEHUU
OKHCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIMH C MCIOJIb30BAHUEM METOJa

OJICKTPOHHOI'O OajnaHca

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Kartunonsl, annonsl. MexaHu3m AUCCOLMAIIMKN BEUIECTB C PAa3JIMUYHBIMU BHJIAMU
xumuueckoi cBs3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peakiuu nonHoro obmena. YcClioBUSI MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE HMOHHBIE YypaBHEHMs peakuui. CBoiicTBa KHUCIOT,
OCHOBaHWH H COJCH B CBETe NPEIACTABICHHA 00 3JICKTPOIUTHYCCKOU

Auccouuanuu. KauecTtBeHHBIE p€aKiuuu Ha HOHBI. ITonstue o TuapoJIn3eC coJiei

XUMHUYeCKUi OKCIICPUMCHT: O3HAKOMJICHUC C MOACIIEIMU KPUCTATNIMYCCKHUX
PEIIETOK HEOPTaHUYECKUX BEUIECTB — METAUIOB W HEeMeTauioB (rpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEAOBAHUE 3aBUCUMOCTHU
CKOPOCTH XHUMHYECKOW pEeaklMh OT BO3JCUCTBUS pPAa3IMUHBIX (HAKTOPOB;
WCCIIE/IOBAaHNE  DJIEKTPOIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JTUCCOLMAIMU  KHUCIOT, MIeNo4Yed u coiel (BO3MOXHO HCIOJb30BaHHE
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WIUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAaHUs PEeaKIMii HOHHOTO oOMeHa (00pa3oBaHUEe OCaJKa, BhIICTICHHUE ra3a,
o0Opa3oBaHH€e BOJbl); OIbBITOB, WJUIIOCTPUPYIOIINX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakluidl (TOpeHHe, Peakiuy pPas3lioKeHUs, COCTUHEHUS),
pacro3HaBaHHE HEOPTAHUYECKUX BEIIECTB C MMOMOIIBIO0 KAUeCTBEHHBIX peaKIIni

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamisl 1 UX cCOeIUHEHUS

OOmast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMsS AaTOMOB,
XapakTepHble cTeneH okucieHus. CtpoeHue u pu3nyecKkrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKHE CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBUE C MeTallylaMH, HEMeTajulaMH, IiefodamMu). XJIOpOBOJIOPOA.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOfICTBEl, MOJIy4YCHHUC, IPUMCHCHHC. I[eﬁCTBHe




2.2

XJIOpa ¥ XJIOPOBOAOPOZA HA OPraHU3M 4YesloBeKa. BakHelme XJIOpUAbl U UX

HaXOXICHUEC B IIpHUPOAC

O6mas xapaktepuctuka 3jeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHn OKucieHus. CTpoeHue u Gu3nIecKue CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOTUPHUKAIIMN
KHCIOpOAa W cepbl. XHUMHUYECKHe CBoOicTBa cepbl. CepoBOIOpOJ, CTPOEHUE,
¢usnyeckne W XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IPEACTAaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (PU3UUECKHE U XMMHUYECKHUE CBOMCTBA
(oOmue Kak mpencTaBHTENs Kiacca KUCIOT W crenuduaeckue). XUMHUYECKUE
peakiuu, JeKale B OCHOBE MPOMBIIUICHHOTO CIOC00a MONyYeHUs] CEpHOM
kuciaoThl. [lpumenenne. Conu CEpHON KHCIIOTHI, KAaueCTBCHHAsh peaklus Ha
cynbdar-uoH. HaxoxmeHue cepel U €€ COCNUHECHUN B MPUPOJE. XUMUYCCKOE
3arps3HCHUE OKPYKAIONICH CPEIbl COCAMHECHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHUS

2.3

OOmast xapakrepuctuka s5eMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, paCIpOCTpaHEeHUE B IIPUPOJIE,
¢dusnveckne u XUMUIecKne cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHaK,
ero ¢u3M4eckue W XMMUYECKHE CBOMCTBa, MojdydyeHue u npumeHenue. Comu
aMMOHUA, nux (1)I/I3I/I‘-ICCKI/I€ u XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHHUC.
KayecTBeHHast peaklusi Ha HOHbI aMMOHMs. A30THas KUCIIOTa, €€ MOJyuyeHHe,
¢dbuzmveckue M XUMHYECKHE CBOWCTBa (OOlIMe Kak MPeICTaBUTENS Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIeH aMMOHMS B
KauecTBE MHUHEPAIbHBIX yN0OpeHuil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpeabl COETUHEHUSMH a30Ta (KHCIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3yXa, MOYBbI

1 BOJJOEMOB)

2.4

®ocdop, amnorponHele Mogudukanuu ocdopa, pusnyeckrue U XUMHUYECKHE
ceorictBa. Oxcupn docdhopa(V) u docdopHas kuciora, Qusnyeckue u
XMMHUYECKHE CBOMCTBa, monyudeHue. Vcnonb3zoBaHue ¢ochaToB B KayecTBe

MUHEPAJIbHBIX YI0OpEHUM

2.5

Obmas xapaktepuctuka 3yeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIVIEpOoJ, aUIOTPOIIHBIE
Moau(UKaIMK, paclpocTpaHEHHEe B MpUpoae, (U3HUECKHEe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriaepona,
uX (QU3NYEeCKUe M XUMHYECKHE CBOMCTBA, JIEHCTBUE Ha JKHUBBIE OPTraHU3MBbI,

MOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHYECKHUE HpO6JIeMBI, CBA3aHHBIC C OKCHUJIOM




yraepona(lV); rumore3a Trno0anbHOTO MOTEIUICHUS KIWMaTa; MMapHUKOBBIMA
s¢dexr. YronpHas KucClIOTa U €€ COJM, UX (PU3NYECKUE U XUMHUYECKHE
CBOWCTBa, TONy4YeHHe W TpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHaT-
nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIUICHHOCTH U

CEJILCKOM XO03AMCTBE

2.6

2.7

[lepBoHauaIbHBIE TIOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COEAMHEHUSX
yriepona (MeTaH, 3TaH, STWJIEH, AaleTHJICH, 3TAaHOJ, TIJHIEPUH, YKCyCHas
kuciora). Mx cocraB m xumuueckoe crtpoenue. I[lonsrue o Ouonormyecku
BO)XHBIX BEIECTBAX: JXHMpax, OeskaX, yriieBoJaXx — M HMX pPOJIU B IKU3HU
4yenoBeka. MarepuaabHOe €IMHCTBO OPraHMYECKHMX UM HEOPraHMYeCKHX

COCTUHEHUN

Kpemuuii, ero ¢usnyueckue ¢ XHUMHUYECKHE CBOWCTBA, TMOJYYCHHUE U
npuMenenue. CoenuHeHuss KpemMHusi B npupoje. OOmme mnpencraBieHus 00
okcuzae kpemuus(1V) u kpemaueBoii kuciaore. CHUIMKATBI, UX UCHOJIb30BAaHUE B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIINEe CTPOUTEIHHBIC MaTEePHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, jkeie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BaHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCIIHGBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3Yy4€HHE O0pa3loB HEOPraHWYECKUX BELIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IPOBEIEHNE KAYECTBEHHBIX peaklMil Ha XJIOpUA-
MOHBl W HaONIO/JIEHWE IPU3HAKOB HX IHPOTEKAHUS; OIMbBITHI, OTpPaXKarollUe
¢u3nyeckne U XMMUYECKHe CBOMCTBA IaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUIEOMATEPHUATIOB); O3HAKOMJIEHHE € O0Opa3laMu XJIOpPUIOB
(raJloreHN1I0B); O3HAaKOMJIEHME C oOpa3lamMM cepbl U €€ COECJUHEHUSIMHU
(BO3MOXKHO UCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOIOJIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJl ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3yuyeHHe XMMUYECKHX CBOMCTB pa30aBiIeHHOW CEpHOM KHCIOTHI, MPOBEJCHHE
KaueCTBEHHOW peakuuu Ha cyib(ar-uoH | HaONIoJeHHE NpHU3HaKa eé
MPOTEKaHMs; O3HaKOMIIeHHE ¢ (PU3NUYECKUMU CBOMCTBaMU a30Ta, hocdopa u ux
COEIUHEHUI (BO3MOXKHO HCIIOJIb30BaHME BHJIEOMATEPUANIOB), O0O0pa3namu
a30THBIX U GochOpHBIX yI0OpEeHUH; MonydyeHne, cooupaHue, pacrno3HaBaHle U
M3Y4YeHHE CBOMCTB aMMHaKa; IpPOBEICHHE KaueCTBEHHBIX DEaKIMil Ha HOH
aMMOHMSI U (ocdar-uOH ¥ U3yYEHHE TPU3HAKOB UX MPOTEKaHMS,
B3alMO/JICIICTBIE KOHIIEHTPUPOBAHHOM a30THOI KHCJIOTHI C MEIbIO (BO3MOYKHO
HCIIOJIb30BAHNE BHJIEOMATEPUANIOB); HM3YUYEHUE MOJEIEH KPHUCTAJUIMUECKUX
pemi€rok anmasa, rpaduta, ¢yJUiepeHa; O3HAKOMJIEHHE C IPOLECCOM

az[cop6u1/11/1 paCTBOpéHHBIX BCIICCTB AKTUBHUPOBAHHBIM VYT. €M U yCTpOﬁCTBOM




MPOTHBOra3a; MOJy4YeHUE, coOMpaHMe, PACIO3HABAHHWE U W3YYEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IPOBEACHHWE KAuyeCTBEHHbIX pEakUMid Ha KapOoHaT- H
CWJIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIMEH CHUIMKATHOM MNPOMBIIUIEHHOCTH; DPELIEHUE SKCHEPUMEHTaIbHbBIX

3a71a4 110 TeMe «BaKHeNUIe HEMETAIUILI U UX COEIUHEHUS))

Mertamisl 1 uxX COCIUHCHUA

3.1

OO01mmas xapaKTepUCTUKa XUMHUYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojnoxxenus B llepuoamdeckoid cucreme XuMHueckux dnementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTauioB. MeTtainyeckas CBsi3b U
METa/UTMYecKasi  KpUCTaUITMYecKash pemérka. IJICKTPOXUMHYCCKHH  psi

HaIpsHKEHUN METaJUIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBa MeTayuioB. OO0IMe crocoObl MOITy4eHUs
MeTauioB. [ToHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
koppo3zuu. Criassl (CTallb, YyT'YH, JIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy W IIPOMBIINIJICHHOCTH

[lenouynsle Merasuibl: nosokeHue B llepumonuyeckoil cucTeMe XHMHUYECKUX
emenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUIbI U
THJIPOKCUABl HAaTpus M Kaius. [IpruMeHeHHe IIEeJOYHbIX METaJIOB U HX

COEIUHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblIMA:  TOJIOKCHUE B
[Tepuonnueckont cucreme xuMuueckux 3neMeHToB .M. MenneneeBa; crpoenue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYecKue U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeilmve coennHeHUs Kanbliusg (OKCHMA, THUIPOKCHUI,

comu). JKEcTKkoCcTh BOJBI U CLIOCOOBI €€ YyCTpaHEHUs

3.5

3.6

AmoMuHUIL: TIoNoXkeHue B llepuoanmyeckoil cucreMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; cTpoeHHMe aroMa; HaxoxaeHue B mpupone. dusmyeckue u
XUMHYECKHUE CBOMCTBA AMIOMHHUS. AM(OTEPHBIE CBOMCTBA OKCHIA U THIPOKCHIA

AJITFOMHUHHUA

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3neMeHToB J[. 1.
MenzeneeBa; CTpOEHHE aTOMa; HaXOXJIEHHE B mpuponae. Dusnyeckue u
XUMHYECKHE CBOMCTBa jkene3a. Okcuiwl, ruapokcuabl u conu sxenesa(ll) u

xkene3a(lll), mx coctas, cBOMCTBA U MTOTYyYEHUE

3.7

XUMUYEeCKUH OKCIICPUMCHT. O3HAKOMJICHUEC C O6p33HaMI/I METAaJJIOB M CIIJIaBOB,

ux (I)I/ISI/ILICCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PC3YJIbTATOB KOPPO3UHU MCTAJJIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHICTBUSL  OKCHJa KalblUsi W HaTpus C BOAOHM (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHAIIOB); HCCIICIOBAHME CBOWCTB KECTKOW BOJBL;
mpolecca TOpEHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJIb30BaHHE
BHJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIMN HA HMOHBI
(Maraus, Kanblus, amomunus, nubka, skenesa(ll) u xemesa(lll), memu(ll);
HaOJII0/ICHNE U OMKCAHKE MPOIECCOB OKpAIIMBaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss W Kanblus ~ (BO3MOXKHO — KCIIOJIb30BAaHHE  BUJIEOMATEpPHUANIOB);
uccienoBaHue aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W THUIPOKCHIA
LIMHKA; PEIIEHNE IKCIIEPUMEHTAIIbHBIX 3aJa4 10 TeMe «BaxkHelmue MeTauibl U

nX COCANMHCHUA»

XHUMHMA ¥ OKpYXkarolas cpeaa

4.1

4.2

HoBbie maTepuanbsl u TexHojoruu. BeliectBa n maTepuanbl B MMOBCEIHEBHOM
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObiTy. [lepBas momoms NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI  3KOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxatomen cpeast [1JIK. Pons xumMun B perieHUH 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOAOPOAOB (yroib, MPUPOIHBIA Ta3, HedTh),

MIPOIYKTHI MX MEPEPaOOTKH, UX POJIb B OBITY U MPOMBIIUICHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT: U3YUYCHUC O6p33LIOB MaTepruajIoB (CTCKHO, CIIJIaBbI

METaJJIOB, OJIMMEPHBIE MaTEpUaIbl)




ITPOBEPAEMBIE HA OI'S 110 XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOHN OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon

NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3zoBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SBICHHHA NPUPOJABI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOLIEH KyIbTyphl M IPAKTHUYECKON
JeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATH MOACIIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTH)KCHUSIX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeil Oyayieit nmpodeccuoHaIbHON AesITeNbHOCTH
U Cc/eNaTh OCO3HAHHBIM BBIOOP XMMMU Kak HPOQUIBHOIO MpeaMeTra

MIPH MIEPEX0/I€ Ha YPOBEHb CPEHETO 00IIero o0pa3oBaHus

Bnanenne cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XHUMHWYECKHE TIOHATHA: XUMHUYCCKUH 3JICMCHT, aTOM,
MOJIEKYJIa, BEHIECTBO, NIPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOJJHOPOAHAs CMECh, OTHOCHUTENbHBIE aTOMHasi M MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJIb (CpedHsis), XUMHUYecKas
peaKkuMs, peakuuu COEOUHEHHUS, PEAKIMU Pa3JIOKEHMs, PpEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas IO XMUMHUYECKOIO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAs: KOHLIEHTPAIHsI

BCIICCTBA B paCTBOPEC, AAPO aToOMa, 3HCKTpOHHLII>i cjon aTroMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATETILHOCTD, MOJISIPHASL U HETIOJIIpHAs
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaLIMYECKas  CBA3b,
KpUCTa/NIM4ecKass pemérka (aToMHasi, MOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPeaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCIEHHME W  BOCCTAHOBJICHHE, AIJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIe peakKluy,
CKOpPOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXpPAaHCHUS MACCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH IIOCTOSAHCTBaA

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUM  XHUMHHM: aTOMHO-MOJIEKYJIIpHAss ~ Teopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Aucconrannmn
Bnangenue ocHoBamMu XUMHYCCKOH I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA M MaTEPHAIIBI
(B TOM uymciIe MHUHEpaJbHbIE YJIOOpPEHHS, METaUIbl M CIUIABHI,
IOPOAYKTHl TEepPepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yriasi, mpupoAHOro Trasza, He()TH) B OBITY, CELCKOM XO34HCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBATh BIMSHUE BEILECTB
U XUMHYECKHX IIPOIIECCOB HA OPTaHU3M YEJIIOBEKA M OKPY)KAIOIIYIO
HPUPOJIHYIO CpEy

yYMEHUE HMHTErpupoBaTh XMMHUYECKHE 3HAHMS CO 3HAHUSAMH JPYTUX

y4eOHBIX IPEIMETOB

3.3

HaJIMuue OmbITa pabOThl C Pa3IMYHBIMM MCTOYHHUKAMM HH(OpMaLUU
N0 XUMHMM (Hay4dHas M Hay4yHO-TIONYJSIpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX u NPaKTUICCKOM MPUMCHCHUU n YMCHHC

MCIIOJIb30BAaTh €€ JUIs pelIeHns yueOHO-1103HaBaTEeIbHbIX 3a/1a4

BJ'IaJIeHI/Ie OCHOBAaMH TOHSITHIHOTO amnmnapara M CHMBOJUYCCKOI'O

A3bIKa XUMHH JJIs1 COCTAaBJICHUS (1)OpMy'J'I HCOPTaHNYCCKUX BCIICCTB,




YpPaBHEHUN  XMMMYECKUX  PEaKkLUMi; OCHOBAMU  XHMHYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOIN)

VYMmeHne OOBICHATL CBS3b MHOJIOKEHHUS DJIEMEHTA B HCpHO,HH‘IGCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XHMHUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACHpPEIEIICHUEM JJIEKTPOHOB TI0 JHEPreTHUYECKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX NEPHOIOB, KA U KaJIbIUS
[IpencraBienue 0  MEPUOJMYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHUX DJIEMEHTOB (palyC aToma, 3JIEKTPOOTPUIATEIBHOCTD),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoguueckoit cucremMe (B MaJbIX NEPUOAAX U TIJIABHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenne knaccuuuupoBarh:
7.1 XUMHYSCKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaAKIINI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh W CTENEHb OKWCJICHUS XUMHUYECKUX JJIEMEHTOB, 3apsiI
' HOHA
8.2 BUJ XUMHYECKOH CBS3M W THUN KPUCTAIUTMUECKOH CTPYKTYphl B
' COCIUHEHMSIX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeIecTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHne xapakTepru3oBath (GU3MUECKUe U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJOp, HATPUN, Kaaud, MarHui,
KaJIbIIMH, aTFOMUHUH, JKeJe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
9.9 metaimoB |-lA rpynn, amromunus, menu (l), nunka, xeneza (Il u
' I11), okcuner yraepoaa (11 u 1V), kpemuus (1V), azora u ¢pocdopa (111u
V), cepet (IV u VI), cepHucras, cepHas, a30TUCTas, a30THas,
dbocdopHas, yroipHas, KpeMHHEBasI KHCJIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBa  BEIIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTBb IMPOTCKAHUA XUMHUYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHUs pEaKLui, B

10 _
TOM YHUCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
10.3 WUTIOCTPUPYIOIIMX XMMHYECKHE CBOICTBA M3YyYEHHBIX KJIACCOB
' (rpymm) HEOpraHU4YEeCKUX BELIECTB
10.4 MOJTBEPXKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMHU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSTUHCHHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM Ira30oB
114 [0 YpaBHEHHUSIM XHMHUYECKUX pEaKIUil M HaXOAUTh KOJIUYECTBO
' BEIIeCTBa, 00BEM M MacCy peareHTOB WIH MTPOYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro  To3HaHusA  (HaOIIOlIeHUE,
191 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPH U3yYECHUH BEIIECTB U
' XUMHUYECKHX SIBJICHUW; YyMeHUEe CchOpMyIHpoBaTh MpodieMy U
MPEJIOKUTH MYTH €€ PEeIICHUs
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUjIaMu 0€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEMbIMU
B MOBCEHEBHOM JKU3HH, MPAaBUIaMH MTOBEICHUS B LENSIX cOepesKeHus
123 3JI0pOBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHUMAaHHE Bpeaa
' (omacHOCTH) BO3ACHMCTBHUSI HA >KUBBIE OPTaHU3MBI OMPEAeNEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hannuue npakTHYeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 W3YyYEHHE U OnMHucaHue (HU3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/I'-IGCKI/IMI/I nu XUMHUYECKUMHU SIBJICHUAMMU, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUN

13.2

U3y4eHHe CIIOCO00B pas/ieeH s cMecel

13.3

NOJYy4YeHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U U3YYEHHUE €r0 CBOWCTB; MOJYYCHHE YIJIEKHCIIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeH

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHHE WH/INKaTOPOB (;1akmyca, METUJIOpaHkKa u
¢denondTanenHa) A ONpPEAETICHUS XapaKTepa Cpelasl B PacTBOPAX

KHUCJIOT U IIeJI0Yel

WCCIICZIOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3YyYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJIHOIO MeTajla JpPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

PCIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HCOPraHUYCCKUX CO@HHHCHHﬁ»; ((3JI€KTpOHI/ITI/I‘lCCKa$I
JUCCOLIMAITHS), «BakHelmye HEMETaIbl W HUX COCOAUHCHUA,

«Baxkneiiie MeTaljIbl U UX COSIUHECHUS

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO0 OOMeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cyibdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl aMMOHUS, MarHusl, KaibIl¥s, aFOMHHHUS,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

VYMmeHnue:

141

14.2

NpEACTaBIATL PE3YJIbTATBl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJIbLHO Ha6J'IIO)IaeMBIMI/I XUMHUYCCKUMH
SABJICHUSAMHA H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMUPE,

O0OBSCHATH MPpUYUHBI MHOT 006pa31/151 BCIICCTB




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMWUHU

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 [lepBoHavanbHbIE XUMUYECKHE TOHATHS
11 Yucreie BemecTBa U cMecu. CrocoObI pa3aesieHus: cMecei
12 ATOMBI M MOJEKYyJIbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
' a1eMeHTOB. [IpocThie U CI0KHBIE BELIECTBA.
13 Xumuyeckas popmyna. BaeHTHOCTh aTOMOB XMMHUUYECKUX AlieMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKkOoH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHoOcUTENbHAs AaTOMHas Macca.
14 OTtHocuTenbHas MOJIEKyIIsIpHas Macca. MaccoBas 0Jisi XMMHUYECKOTO dJIeMEHTa
B COCIUHEHUH
L5 KonuuectBo BemectBa. Monb. Momspuas macca. ModsipHblii 00BEM Ta3oB.
' B3anmocBs3b KOJIMYECTBA, MACCHI U YHCTIA CTPYKTYPHBIX €IMHUI BEIIECTBA
16 dusnyeckue U XUMUYECKHE SIBJICHUS. XHUMUYECKass peakuus U €€ MpPU3HAKHU.
' 3aKOH COXpaHEHHs MAacChl BEIIECTB. XMMHYECKUE YPaBHEHUS
5 [Tepuoanueckuii 3akoH u Ilepumoguyeckas cucreMa XUMHUYECKHX DIIEMEHTOB
1. MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuit 3akoH. [lepuoguyeckas cucteMa XUMU4eCKUX daeMeHToB J[. M.
2.1 MenneneeBa. Ilepuoasl u rpynnbsl. @U3NYECKUN CMBICI MOPSAKOBOIO HOMEpA,
HOMEPOB MEepHO/ia U TPYIIIHI JIEMEHTA
Crpoenue aromoB. CoctaB aToMHbIX siaep. M3ortombl. Dnextponbl. CTpoeHue
2.2 AIIEKTPOHHBIX  000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepuoanueckoit cucremsl .. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMUYECKUX 3JIEMEHTOB NEPBBIX TPEX
NEepUOJIOB, Kaius, KajblMs (paguyca aTOMOB, 3JEKTPOOTPULATEIbHOCTH,
2.3 METAIMYECKMX W HEMETAJUIMYECKUX CBOICTB) M HX COEOUHEHHH B
COOTBETCTBUM C TIOJOKEHHUEM 3iIeMeHTOB B Ilepuoguueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumnueckass cBsa3b. KoBaneHTHass (mosisipHass M HENOJIApHAsi)  CBSI3b.
3.1 ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  loHHas  cBs3b.

Merannuueckas CBI3b




3.2

Tumnel KpUCTAIMYECKUX PEIIETOK (aTOMHas, HOHHAsA, MeETajuInyecKas),
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTALIMYECKON PEmIETKH W BHUIA

XUMHYECKOH CBI3U

4.1

4.2

Baxneiie npeACTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uX COCAUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHHUN: OKCHJIOB
(comeobpasyrorue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yromye; OCHOBaHMW (IIETIOYM W HEPAaCTBOPHMBIC OCHOBAHHS);
KACIOT  (KUCIOpOACOAepKalie ¢  OeCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEIHUX M KUCIIBIX)

dusnyeckue MW XHMHYECKHE CBOMCTBa IPOCTBIX  BCHICCTB-HEMCTAJJIIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cepbl, a30ta, hocdopa, yriiepona, KpeMHUS

4.3

4.4

duznyeckue M XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiud, Marovusd U KaJIbOWsA, aJJiOMUHUSA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/H\/JI

pAaa HaHpH)KCHI/Iﬁ MCTaJ1JI0B

du3nyeckue U XMMHYSCKHE CBOMCTBA BOAOPOOAHBIX COC,Z[I/IHCHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/IA, CEPOBOOPOIA, AMMUAKA

4.5

dusnyeckue U XMMHUYECKUE CBOMCTBAa OKcuaoB HemertayuioB: cepsl (1V, VI),
asorta(ll, 1V, V), docoopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). TTonyuenune

OKCHJO0B HEMETAJLJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetawioB IA-IIIA rpymn, munka, mequ(ll) u

xernesa(ll, 111).ITonydeHne oKCHI0B METAILIIOB

XUMHUECKUE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha IpuUMepe
TUAPOKCUIOB  aJIOMUHUS, JKeneza, UuHKA). [lomyueHue ocHoBaHuil U
aM(OTEPHBIX THIPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOAOPOAHOM, CEpOBOIOPOAHOIM,
CEpHUCTOM, cepHOU, a30THOU, (ochopHOM, KpeMHUEBOH, yroibHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[Tosryuenue kucnor

OO6ume xuMUYeckre cBoicTBa cpeHux coneil. [lomyuenue comneit

[Tonydyenue, cobupaHue, paclo3HaBaHHE BOAOPOJA, KHCIOpPOJa, aMMHAaKa,

YTIIEKHCIIOTO Ta3a B JIAbopaTopuu
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[ToryueHne amMMuaka, cepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. O01ue

CIIOCOOBI MOJIYUYCHUA MCTAJJIOB




4.12

I'eneTnueckas CBSI3b MCKAY KiIaCCaMU HCOPTraHUYICCKUX COC,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccugukarus XuMHUECKUX PEeaKLUi M0 pa3InyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIMX B PEAaKIMU BELIECTB, IO TeIIoBoMYy 3(¢ekTy, 1Mo

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

5.3

5.4

5.5

TeroBoil 3¢ heKT XUMHUUYECKON peakIuy, TEPMOXUMUYECKIE ypaBHEHUSA. DK30-
Y DHIOTEPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTEIIBHOBOCCTAHOBUTEINIBHBIE peakiMi. OKHCIUTENIN U BOCCTAaHOBUTEIIH.
IIpouecchl  OKHMCIEHMSI M BOCCTAHOBJIEHHA.  OJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKIIUU

Teopus anexTponuTryecko auccoruanuu. KaTuoHbl, aHMOHBL. DNEKTPOJIUTHI U
HE3JIEKTPOJIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoInThl. CTeNeHb AUCCOLUAIN

Peakuuu moHHOTO obMeHa. YciaoBHS IIPOTCKAHUA peaKHI/Iﬁ HMOHHOTI'O O6M€Ha,

IIOJIHBIE Y COKPAIlIEHHBIC HOHHBIE YPABHEHUS PEAKIIUN

XHUMHS ¥ OKpYXarolas cpeaa

6.1

Bemecrsa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCIOJIb30BAaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopuu U OBITY.

HepBaﬂ IMOoMOIIb IMPHU XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE  OKpYyXKarouedl  cpeabl  (KUCIOTHBIE — JTOXK/H,
3arps3HEHUE TOYBBI, BO3AYyXa MU BOJOEMOB), CHOCOOBI €ro NpeaoTBpaIleHUs
[IpenenbHass nomyctumas koHueHtpauus BemecTB (IIJK). Ponp xumuu B
pPELICHUH HKOJOTMYeCKUX MpolieM. VYcCuieHHe MapHUKOBOro »(dexTa,

pa3pylieHue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yraeposaa, KpeMHHUS U MX COCIUHEHUN B
ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CelbCKOM Xo3sicTBe. [Ipumenenue
METAJUIOB M CIUIAaBOB (CTallb, YYT'yH, IIOPAIIOMUHMHA, OpoH3a) B OBITY U
IIPOMBIIIJIEHHOCTH UX coequHeHUH. [IoHsITHEe 0 KOPpO3UK METallJIOB, OCHOBHbIE
CHOCOOBI 3aUTHI UX OT KOPPO3UH

[TpupoaHble HCTOUYHUKHU YIJIEBOAOPOIOB (Yroyib, MPUPOJHBIN Ta3, HEPTh),

MIPOJIYKTHI X IepepadboTku (OEH3MH), UX PO B OBITY W MPOMBIIIJIEHHOCTH

6.5

HepBOHaqa.m)Hme MOHATHI 00 OpPraHrnv4cCKrX BCIICCTBaX KaK O COCAMHCHUAX
yriepoaa (MCTaH, 9TaH, 3THUJICH, AllCTUJICH, 3TAHOJI, TJIMIICPUH, YKCYCHAA KI/ICJ'IOTa).
IToHaTHE 0 OMOIOTMYECKH BaXKHBIX BCIICCTBAX: XKHpaAX, 6em<ax, YIJIEBoaax — U UX

POJIH B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o (hopMyaaM XUMHYECKHX COEAMHEHHH
7.2 Macchl (MaccoBOii) JOJIM PAaCTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 M0 XMMUYECKHM YpaBHEHUSAM




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJBHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

Xumus: 8- kitacc: 6a30BbIM YPOBEHb: YUeOHUK; 5-€ n3ianue, nepepaboranHoe ['abpuensu
0.C., Octpoymos WN.T"., Cnagkos C.A. AkimonepHoe o0miecTBo «M31aTenbCTBO
«IIpocsemenue»

» Xumus: 9-i1 kiacc: 6a30BbIil ypoBeHb: yUeOHUK; 5-€ u3aanue, nepepadorannoe ['abpuensn
0.C., Octpoymos WN.T"., Cnagkos C.A. AkimonepHoe o0miecTBo «M31aTeascTBO

«IIpocsemienune»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

but6mmoreka [JOK
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