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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero oOpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIMH MPENoaaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpranm3anusax Poccuiickoit ®exepanuu W peanu3yercs
MOJIHOCTHIO B COOTBETCTBUH C (efiepanbHON paboueii mporpaMMoii Mo MpeAMETY « XUMUS».

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, oO0med cTpaTterud oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTo IMpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAeiieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE T10 pa3jieliaM U TeMaM MPOrpaMMBbl [0 XUMHH, OMPeIesieT KOINYeCTBEHHbIE
U KAueCTBEHHBIC XapaKTEPUCTUKH COJCP)KAHUS, PEKOMEHIYeMYIO0 IOCJIe0BaTEeIbHOCTh
W3Y4YEHUSI XUMUU C YUYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JIOTUKU Y4€OHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEeNbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a Tak)Ke TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JEeSITEILHOCTH 00YUaIOIMIEerocs II0 OCBOCHUIO YYEOHOTO COIEPIKAHMS.

3HaHME XUMUU CIIY’)KUT OCHOBOH 11 (POPMUPOBAHUS MUPOBO33PEHUS 00YJaIOIIErocs, ero
MPEJICTABICHUI O MaTEPUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
MIPEICTABJICHHS O B3aUMOIIPEBPAILICHUSIX YHEPTUU B 00 IBOJIIOIIUH BEIIECTB B MPUPOJIE, O MYTAX
peuieHuss THOOANBbHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUSA YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOM, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealu3alMid BO3MOXKHOCTEH JJIsi caMOpa3BUTUS U (OpPMUpPOBaHUS
KYJIBTYpbI INYHOCTH, €€ 00111el 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00y4aronmxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOM JKM3HM, Tak U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHT CO CHEIU(UKON HAYYHOTO MBIIIICHUS, 3aKJIaJbIBa€T OCHOBBHI IIEJIOCTHOTO
B3TJIS1a HA €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATArloM B (JOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

crocoOcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUS K E€CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU 0OecredyMBaroTCsl CHElU(UKON colep:kaHus
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBJISETCS TENarorMYecKd aJanTHPOBAHHBIM OTPaKEHHEM
0a30BOIi HAYKN XUMHUU Ha ONPEJEIEHHOM dTare € pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPTraHUYECKONH XUMUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATUN OPTraHUYECKON XUMUH.

CtpykTypa comep:KaHHsl MPOTPaMMBI MO0 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ uaydenuto. CojaepxaHue CKJIAAbIBACTCSA U3 CHUCTEMbI MOHATHUA O XUMHUYECKOM
JJIeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckol peakuuu. OOe 3T CUCTEMBbI



CTPYKTYpHO OpPraHM30BaHbl MO MPUHIUIY [OCIEAOBATEILHOIO Pa3BUTHS 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHHS O CTPOEHUH aTOMa U XUMUYECKOHN CBSI3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHAS (QYHKIUN OOBSICHEHHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HAy4yHOW KapTUHBI MHUpa B JIOTHKE €€ CUCTEeMHOW MPHUPOJIBI,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM I03HaHUs B Hayke. M3ydyeHue xumun
MPOUCXOAUT C TPUBJICUCHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PAa3BUTUM TIO3HABATEIBHBIX YMEHUHW W HX TPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUH MpPaBUil OE30MaCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
PUOOPETHN TaKKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(hOpPMUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieueHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHCS OIIbITa
pa3HOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETCHIIHH ), UMEIOIINX YHUBEPCATBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATCILHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHATh M OLIGHWBATH SBIICHUS OKPYXKAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA 1 BBIPAOOTKM 3KOJOTHUYECKH IEIeCOO00pa3HOro TMOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO i CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOODY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaisieT 136 gacos: B 8 kinacce — 68 yacos (2 gaca B Hezeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

IIpenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XUMHS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METO/1aX MO3HAaHMs B XUMHUH. YHCThIE BelecTBa U cMecH. CriocoOBI pa3/iesieHus: CMECeH.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTeie u clloXKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KonunuectBo BemectBa. Monb. MomnsipHas macca. B3anMocCBs3b KOIWYeCTBa, MAacChl U
YHCJIa CTPYKTYPHBIX €MHHUII BemecTBa. Pacu€rel o opmynaM XMMUYECKHX COCTUHEHUH.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW TOCYIIOH, MpaBWiIaMu pabOThI B JabOpaTopuy U MpUEMaMH
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATIEHUE U KOHACHCAIUS BOJABI) U XMMUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBIE Meja ¢ KUCJIOTOM) SBJICHHH, HaOII0IeH e
W ONHCAaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, paszinoxkeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwe crocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadusi, TpOBENEHHWE OYUCTKA TOBAPEHHON COJHM, HaONIOJIeHWEe W ONHCaHUE
pEe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHuE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopony — aieMeHT M IPOCTOE BEILLECTBO.
Haxoxnaenne kucnopona B npupoze, Gpu3nuecKkue U XMMHUECKHUe CBOMCTBA (peakiuyu TOPSHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MONydeHHUs Kuciaopoja B Jjaboparopuu u
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKAIAs
KHCIIOpO/a.

TermoBoit A(PekT XuUMHUYECKOW peakuu, TEPMOXMMHUYECKHE YypaBHEHHUS, DK30- H
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxoxaeHue BoxopoAa B IPUPOE,
duznyecKre 1 XUMHUYIECKIE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oyueHus. KucioTsr u comm.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BelecTB B Boje. MaccoBasi [0Sl BellecTBa B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arps3HeHUE NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUECKHe U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyueHnne okcuioB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kuciot. @usndeckue U XUMHUECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OIUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHNE OOpPa3I[0OB HEOPTaHMUECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKuuii HEUTpalIu3alnu, MOJIYYEHUE HEPACTBOPHUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XMMH4YECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckass cucremMa xuMuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

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



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. 1. Mennenees — y4€HbIl U IPaKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas1 CBS3b.

Crenenp  okucinenuss.  OKHMCIUTEIBHO-BOCCTAHOBUTENbHBIE — peakuuu.  IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHJIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEIO0YEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, peaKLUU Pa3JI0KEHNs], COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 HCMOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHBbIX IOHATHM, Tak M IOHATHH,
ABJISIOIIUXCSI CACTEMHBIMHU JUISl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT' O LIUKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIWJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSIHUE BEULIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE3461, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHU CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTue 0 cxopoctu XuMHUUeckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. I[lonsatue o
karanuse. lloHATme o0 XuMH4YecKOM paBHOBecuU. @DakTOphl, BIUAOIME HA CKOPOCThb
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMU, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBieHUE YPaBHEHUU OKHUCIHMTEIbBHO-BOCCTAHOBUTEIbHBIX
peakiMii ¢ UCTIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenenp quccounanuy. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peaknyn moHHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEAKIM MOHHOTO OOMEHA, TMOJHBIC H
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
MCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAKIMU OT BO3JECHUCTBHS Pa3IUYHBIX
(akTOpOB, MCCIEIOBAHHUE AJICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIUAIIUN
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocaJKa, BBIJCIICHWE Ta3a, oOpa3oBaHWE BOJBI), OMBITOB, WUIIOCTPUPYIONIUX TPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENILHBIX PEAKIUN (FOpeHUe, PeakiMu Pa3jioKEHUS, COCTUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
miesnioyamu).  XjopoBogopoa. ConsiHas KUCIOTa, XHUMHYECKHE CBOMCTBA, TMOJy4YEHHUE,
npuMeHeHue. [leficTBre Xa0pa u XJIOPOBOJIOPO/Ia HAa OpraHu3M YelloBeKa. BaxHen e XJIopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (U3MUECKHE CBONCTBA IMPOCTHIX BEIIECTB —
KHCJIOPOJIa M Cephbl. AJUIOTPOIHBIE MOAU(PHUKAIIMKA KUCIOPOJa U Cepbl. XUMHUYECKHUE CBOMCTBA
ceppl. CepoBoJIOpoa, CTpoeHHe, (U3MYECKHe W XUMHYecKHe CBoicTBa. OKCHUIBI Cephl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHUYECKHE CBOWCTBA
(oOmme Kak TpEICTaBUTEN Kiacca KHUCIOT W crnenududeckue). XUMHYECKHE PpeaKIlu,
JeKalue B OCHOBE MPOMBIIUICHHOTO CMOCO0a TOJYYeHHUS CEpHOW KHUCIOTHL [Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. Haxoxaenue
ceppl W €€ COeQUHEHUU B TpuUpoae. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIoIIEeW Cpeabl
COCTMHCHUSIMU Cepbl (KUCIOTHBIE MTOXIH, 3arps3HEHHE BO3JlyXa W BOJOEMOB), CIIOCOOBI €Tro
MPEeI0TBPAICHUSI.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHWE B Tpupojne, Qusuveckue u
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, nonydyeHue u npumeHeHne. Coau aMMOHUSI, UX (HU3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHbl aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YeHUE,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHSA B KaueCTBE MHHEPAbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3(pQexT. YronbHas Kuciora U eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(O6eH3uH), UX POJb B OBITY U MPOMBINLICHHOCTH. [ToHSATHE 0 OMOJIOrMYECKH BaKHBIX BEUIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOumme mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
6€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (QU3NUYecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB U UX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuasoB), HaOdIoJeHHEe Tpouecca OOYIJIMBaHUS — caxapa TIOJA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, 0O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaAMHU a3oTa, gocdopa U UX COeAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM MPOTUBOras3a, MoJy4eHHue, coOupaHue, paclo3HaBaHue
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIIICHHOCTH, PELICHUE JKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHHe MeTauioB. MerauiMueckass CBA3b M METAIMYECKas KPUCTAIUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHNN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaXOXACHUE B Mpupoje. Puznueckrue U XUMMHUYECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MeneneeBa, CTpO€HHUE aTOMa, HaxoxJeHue B npupoae. Gusznyeckue U XUMUYECKHE CBOWCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJIB30BAaHUE BHJIEOMATEPHUAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO — HCIIOJNB30BAaHME  BUAECOMATEpUaoB), MPU3HAKOB MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U KaJiblusg (BO3MOXHO HCIIOJIb30BAaHHE BUIEOMATEPUAIIOB), UCCIIEOBaHIE aM(POTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/AEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAOJIIOJCHUE,  DKCIICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJa, JJICKTPUYECKUH 3apsij, MPOBOJAHUKH, IOJTYIPOBOTIHHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢dorocuHTe3, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXAaOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIeINI0, TIOHMMAaHMS 3HAYCHUS XMMHUYECKOH HAyKHM B JKU3HH COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JPYIHX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOM JI€ATENbHOCTH NP BHIIOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIMOJIHEHUM XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B Ipoliecce 3TOH y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHHE W TIOCTYNKHA CBOMX TOBApHWIIEH C TO3WUIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTABISIONINE OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SIX YelloOBeKa ¢ MPUPOJHON Cpeod, O posu
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE Ha IOJyYeHHE HOBBIX 3HAHWUU I0 XUMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB W SIBJICHUH, I03HABaTEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypod, JOCTYHMHBIMH TEXHUUYECKUMH CpPEIACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUs KYJIbTYPHI 310POBbS:

OCO3HaHME IICHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI W HEMPUSTHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TPU OOpAIICHUH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh a/IallTUPOBATHCS B TPO(HECCHOHATILHOM cpelie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJIFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHMEHSITh 3HAHUS, MOJydaeMble MpPU HM3YyYECHUH XUMUH, JJIs pELICHUS
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOJACTBOBATHCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT U JPYTOe.), KOTOPbIE UCMONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATHUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIIPU OCBOCHUH 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJs1 O0BICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHNYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHAaBJIMBATh MPUYNHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYXKIeHUsS (MHAYKTUBHEIE, IEAYKTUBHBIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTHh B Ipoliecce MO3HaHMS MOHATHS (MIPEAMETHBIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluuud — TpU pELlIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaEMBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBI3U U
MMPOTHUBOPCUMUA B U3YyHACMBIX MTPOILIECCAX U ABJICHUAX.

Ba3oBrble ucciaenoBarenLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AMM M MPOBEACHHUIO YYCHHUUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATH OTUET O MPOJICIIAHHON paboTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIEe MocoOus, pecypchl HWHTepHeTa), KPUTUYECKH
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3INdHble METOJIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHGOpPMAIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeNIEHHOT0 THUMA, MPHOOpPETeHHWE OIbITa B 00JACTH WCIONBb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
MH(pOpMallUl U WIUTIOCTPUPOBATh pEIIaeMble 3a/ladl HECIOXKHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXaroule MpupoJHON CpeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUsl 3agaBaTh BOINpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMSI IPEACTABIIATH OJyUYEHHBIE PE3YJIbTAaThl TI03HABATEIBHOMN JAESITEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI yueOHOTOo COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI IMO3HABaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JEUCTBUM, ONpe/ieIeHNe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAWMOCTH KOPPEKTHPOBATh CBOKO JI€ATENBHOCTh, BBIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI IpU
BBIIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIMIX, OLIEHUBATh COOTBETCTBUE MOJYUEHHOTO pe3yibTara 3asiBICHHOM 11eNnu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW (enepaibHOM paboyell TporpaMMoi, BBIJCISIOT: OCBOCHHBIC



o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBuH, cnenuduueckue A
OpeIMETHOW 00acTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLNH, TPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IUYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOXKHOE BELIECTBO, CMeCh (OJHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUILIATENIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKast peakiys, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PeaKIMH, TeIIOBON 3((EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTalb, pajuyc aromMa, XMMHUYEcKas CBs3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATUN U NPUMEHSTH 3TU
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTpE/eNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPUHAAJICKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XHMMHUYECKUX 3JIEMEHTOB OT MX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jiMyaTh IMOHATUS «JIaBHas moArpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMEe MEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTOopble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB J[. . MeHneneeBa» ¢ 4HMCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Y4YacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPAaBHEHUIO XMMUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMATH3alNI0, KJIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIE[ICTBEHHBIX CBSI3€M — JUISl U3YYEHUs CBOWMCTB BEIIECTB M XUMHUYECKHX PEAKIUU,
€CTECTBCHHO-HAyYHBIE  METOJIbI  TO3HaHWs  —  HaOmoJeHue, U3MEpEHHUE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPONA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y NPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI 1O PACIO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHUCTIOT C TIOMOIIIbIO MHIUKATOPOB (JIakMmyc, peHondTanenH, METUIIOPaHK U Jpyrue).

K xonmy oOyuenust B 9 kJjiacce mpeIMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX HMOHSTHUNA: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHMOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P EKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, AJNEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONUs, aM(OTEepHOCTb, XMMHUYECKas CBs3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYEcKas), KpPUCTAJUIMUECKas pEIETKa, KOpPPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, HpeaeNbHO IOIyCTHUMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMMYECKUX TMOHATUNH M NPUMEHSTH 3TU
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyn BeEIIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAMIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HMOHA IO XUMHUYECKOMH
dopmyre, xapakTep cpelbl B BOAHBIX PAacTBOpPAaX HEOPraHWYECKUX COCTUHEHWH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuonnyeckoit
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJ1aBHas noxarpynna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpblE HUMEIOTCS B IEpUOAMYECKON Talnuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIO IEKTPOHOB U pacHpeesIeHue UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;
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KJIacCU(UIIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XMMUYECKHE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKAAsl ONMCAHNUE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX  CYIIECTBOBAHME TIE€HETUYECKOM CBSA3M MEXIY BEIIECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUI ITOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOECHMSI, BO3MOXHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcCChI BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PacUETHI 10 YPABHEHUIO XMMUUYECKON pEeaKlny;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpaIlEeHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, Cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbI AMMOHHS M MOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJEHUEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).

Ilepeyenb o0opynoBaHus KaOUHeTa

Lentpa o0pa3oBaHusl eCTECTBEHHOHAYYHOU M TEXHOJIOTHYeCKOM
HaNpaBJICHHOCTEH
«Touka Pocray

Mukpockor - 21T,

Ha6op OI'D o xumuw - 1 mr,

[{udposas yuebnas maboparopusi 6uojorus - 5 mrT.,
[udposas yueOHast mabopaTtopusi XUMHUS - 5 1T,
[udposas yueOnast 1abopatopusi dKOJIOTHS - 2 IIT,



6. Iudposas yueOHas mabopaTopusi HEUPOTEXHOJIOTHUSA - 21IIT,
7. Ludposas yueOHas mabopatopus (U3NOIOTHS -2 MIT,

8. HoytOyku Pukop -8 mir,

9. Mpmuku [1K -8 mr

10. M®Y -1 i,

Haoop OI'D o xumuu -1 mr

Ha60p npeaHa3Ha4dCH I MOATOTOBKHU K BBIIIOJIHCHHUIO 9KCIICPUMCHTAJILHOT'O 3a/IaHUA O6H.[CFO
rocyzaapcTBeHHoOro sk3amena (OI'D) mo xumuu B 9 kitacce OCHOBHOW IIKOJIbI, COEPKUT B cede
HEOOXOMMBIE KOHTPOJIbHO-U3MEPUTEIBHBIC MaTEPUAIIBI.

CocraB Habopa:

BeCHI J1abopaTtopHbie 3eKkTpoHHBIe 200 T,

CIHMPTOBKA JabopaTopHas,

BOPOHKa KOHMYECKas,

NaJI0YKa CTEKJISTHHAS

npobupka [1X14 (10 mryk),

cTakaH BeIcokuii ¢ HocukoM BH-50 ¢ metkoii (2 mTykn),

WIMHAP U3MEpUTENbHbIN 2-50-2 (CTEKISHHBIN, C IPUTEPTON KPBILIKON),

ITaTUB JuIst TpoOupok Ha 10 rué3n,

32)KUM NTPOOMPOYHBIH,

HInaresb Jiokeuka (3 mTykn),

Ha0op (1aKOHOB Il XpaHEHUS! paCTBOPOB U peakTHBOB (00beM ¢uiakoHa 100 mia - 5
KOMIUIEKTOB 110 6 MTyK, 00beM (iakoHa 30 mi - 10 KOMIUIEKTOB 110 6 MITYK),

HUIMH]IP U3MEPUTENbHBIN ¢ HOCUKOM 1-500 (2 mTyku), ctakad Beicokuit 500 mi (3 mTykn),
HaOOp epIie U MBIThsI OCY/IbI (€PIL AJI1 MBIThSI IPOOUPOK - 3 IITYKH, €PI JJIs1 MBIThS KOJIO
- 3 WITYyKH),

xaunar 6enblii X/0 (2 WTyKH),

nepYaTku pe3sMHOBbIE XUMUYECKUE CTOMKHE (2 MITYKH),

OYKH 3allIUTHBIE,

¢GmIbTphI OyMakHbIE

(100 mTyk), roprodee st ciupToBok (0,33 ).

HaOOp (IaKOHOB JJIsi XpaHEHHs paCTBOPOB U peakTuBOB (00beM (rakona 100 mi - 5
KOMIUIEKTOB 10 6 MTYK, 00beM (iakoHa 30 mit - 10 KoMIIIEKTOB 1O 6 ITYK),

PeakTuBbl (44 pa3IM4YHbBIX BELIECTB, HCMOJIb3YeMBIX ISl COCTABJIEHHSI KOMILJIEKTOB
PeaKTHBOB NPH MPOBEAEHNH IK3aMEHANMOHHBIX IKCIIEPUMEHTOB M0 KYPCY IIKOJIbHOI

XuMHH): amoMuHui (rpanynsl) — 10 T, xkene3o (ctpyxkka) — 20 1, nuHK (rpanynsl) — 20 T, MeIb
(mpoBonoka) — 10 r, okcua meau |l (mopormok) — 10 1, okcua maraust (moporok) — 10 T, okcug
amromMuHuA (mopomrok) — 10 1, okcua kpemuus (mopomok) — 10 T, consiHas KucioTa (pacTBOp
14 %) — 50 r, cepHast kucnota (pactBop 44 %) — 50 r, rHAPOKCH ] HATPUS (IS TPUTOTOBJICHHS
pactBopa) — 15 r, ruapokcu Kanbuus (4J11 IPUTrOTOBJIEHUSI pacTBOpa) — 25 T, XJIOpUJ HaTpHUs
(U1l TPUTOTOBIICHUS pacTBOpa) — 5 T, XJIOPU JIUTHS (IS IPUTOTOBIICHHS pacTBOpa) — S T,
XJOpU Kajablus (A1 IPUTOTOBIEHUS pacTBOpa) — 5 T, xjopua meau |l (ams mpuroroBiaeHus
pacTBopa) — 5 T, XJIOPU ATFOMUHUS (ISl MPUTOTOBIIEHUs pacTBopa) — 10 T, ximopuy xenesa 11
(17151 IPUTOTOBJIEHUS pacTBOpa) — 5 I, XJIOpUJ AMMOHUS (1711 IPUTOTOBJIEHUS pacTBopa) — 5 T,
xjopuz 6apus (111 MPUTOTOBIECHUS PacTBOPpa) — 5 T, cynbdaT HATPHs (17151 TPUTOTOBICHUS



pactBopa) — 5 1, cynbdar MarHus (A1 TPUTOTOBJICHUS pacTBopa) — 5 T, cynbdat meau Il (ams
MIPUTOTOBJICHUS pacTBopa) — 5 T, cynbdat xenesa |l (a1 npurorosieHus pactsopa) — 5 T,
cynbdar uHKA (U1 IPUTOTOBJICHUS PacTBOpa) — 5 T, cylb(haT aMMOHHS — 5 T, HUTPAT HATPHS
— 51, KapOoHaT HaTpus (11 MPUTOTOBJICHUS PACTBOPA) — 5 T, TUAPOKapOOHAT HATPUS (1Tt
IPUTOTOBIICHHUS pacTBOpa) — 5 1, pocdar HaTpus (U1t MPUTOTOBIIEHHS pacTBopa) — 15 T,
OpoMu HATpHs (JJ1s1 TPUTOTOBJICHUS PacTBOpa) — S5 T, MOAMT HATPUS/KaHsl (st
NPUTOTOBIICHHUS PacTBOPA) — 5 T, HUTpAT Oapust (AJs1 MPUTOTOBJIICHUS PacTBOpa) — S5 T, HUTPAT
KaJbIus (N1 MPUTOTOBIIEHUS pacTBOpa) — 5 T, HUTpat cepedpa (pactBop 10 %) — 50T,
amMmuak (pactBop 12 %) — 50 r, nepokcup Bogopoaa (pactsop 12 %) — 50 r, meTunopanx
(pactBop 0,1 %) — 50 r, nakmyc cunwuii (pactBop 0,1 %) — 50 r, penondraneun (pactsop 0,1 %)
— 50 r, xsiopua Maruus — 5 T, Cyab(ar aMfOMUHUSA — 5 T, YHUBEPCATIbHBIN HHIUKATOP (Oymara)
— 1 mabop, nuctumpoBanHas Boja — 330 T.

IIudporas yyedoHas JJadopaTopuss OMOJIOrus - S mr:

¢ bBecrnpoBoHOM MYyJIBTHIATYHK C 5-10 BCTPOCHHBIMHU JTaTYHKAMHU

e [Iudposas Buacokamepa ¢ Metayunueckum mrarusom 0,3 MP

e Kabens USB coenuauTENBHBIHI

e 3apsiHOE YCTPOUCTBO ¢ Kaberem MiniUSB

e Anantep Bluetooth Bepcun He nuke 4.1 Low Energy

e Kparkoe pyKOBOJICTBO 10 SKCILTyaTalluu

e [IporpamMMHoe obecrieueHne Ha uIel-HOCUTENe

e Meroanyeckue peKOMEeH KK 1o padboTte ¢ 1 posoii taboparopueii (30 pador)

e [lacnopt «lludposas nabopatopus no 6uonoruu ViLaby»

Hudposas vyyedoHas JJadopaTopuss XMMHUA - 5 1IT,

1.becripoBoiHOM MYJIBTUATUMK 110 XUMUU C 3-MSI BCTPOEHHBIMU JaTYUKAMU:
2. Naruuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 1o 14 pH

3.JlaT4MK 3IEKTPONPOBOAUMOCTHU € AUana3zoHaMu n3mMepeHus He yxe uem ot 0 1o 200 mxCwm; oT
0 1o 3000 MxCwm; ot 0 10 30000 MKCM

4. JlaTuuK TemmepaTypbl ¢ AMara3oHOM U3MepeHHs He yxe yeM ot -40 no +165C
5. OtaenbHbIe AaTYUKK: J[aTunK onTHYecKo# IoTHOCTH 525-550 HM

Axceccyapsl: USB ¢nem-nakormrens. Kabens USB coenuHuTebHBIA. 3apsIHOE YCTPOHCTBO C
kabenem MiniUSB. USB Anantep Bluetooth 4.1 Low Energy. Kparkoe pykoBoCTBO 10
SKCIUTyaTalu LM poBoii 1aboparopueil. MeTouueckue peKOMEeHIalNH .

IIndposast yuedoHast 1a00pATOPUS DKOJOrHs 2 IIT.




MynbTUIATYUKA

JlaTuuk TemrepaTypsl

JlaTuukK OCBEIIEHHOCTH

JlaT4yuK OTHOCUTENBHOM BIIAXKHOCTH
Haruuk pH

e JlaTyuk TeMnepaTypsl OKPYKarOIIEH cpebl
e J[aTyumK KOHIEHTPALMX HOHOB

e KpaTkoe pyKOBOJICTBO

e Meronuueckre peKOMEHIaluu

e Qemka

Hudposasg vyeoHas JJ1ad0opaTOPUs HEHPOTEXHOJOrHs- 2 IIT.

CeHcop AMEeKTPOMHUOTPAMMBEI.

Cencop (OTOMIETU3MOTPAMMBI.

CeHcop ANEeKTPOKaAPAUOTPAMMBL.

CeHcop KOXKHO-TaJIbBAaHUYECKOW PEAKIUH.

CeHcop anekTposHIeanorpaMmel.

CeHcop AbIXaHUA.

Mopyns "Knonka".

YCTpolcTBO I pErMCTPALKU apTEPUATBHOTO JABJICHUS.

KaGenb coenunurensubiit USB.

[IporpamMmmMHoOe obecrieueHue.

Y4eOHo-MeToanuYeCcKOe mocodue

KpaTkoe pykoBOJCTBO IO 3KCIUTyaTalluu HUGpOoBOil 1abopaTopuu
MeTtoaudeckre peKOMEHIallUU TI0 BHITIOTHEHHIO JIA0OPATOPHBIX paboT

Hudposasg vuedonas gadoparopus dusunogorus- 2 mir.

JlaTuuk apTepuanbHOTO AaBJICHUS

JlaTuuk mynbsca

JlaTuuk TeMmeparypsl Tena

JlaTuuK 4acTOTHI JBIXaHUS

JlaTuuk yckopeHus

Kpatkoe pykoBoICTBO

Meroandeckue peKoMeHaanu

®dnenika

Kabenb-pyneTka

becnipoBoaHoit MynbTuIATYMK

CrpaBoYHO - METOAMYECKHE PEKOMEHIAINH.
O®nem-guck ¢ [10.

USB Apnanrep Bluetooth 5.0

3apsiiHOE yeTpoicTBO ¢ kabenem MiniUSB.
Ka6ens USB coeqnHUTENBHBIIH



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero  Konrp.

padoThI

IMpakr
pador
bl

OobopynoBanue
nenrpa «Touka
pocTay

duekTpoHHbIe (LM (POBbLIE)
o0pa3oBaTejibHbIe pecypchl

1.1

1.2

Pa3nean 1. [lepBonaua

Xumus — BaykHas 00J1aCTh €CTECTBO3HAHMS
u HpaKTHqCCKOﬁ JACATCIIbHOCTH YCJIOBCKaA

BemectBa u xumMu4eckue pcaknuunu

JbHBIC XUMHUYECCKHE
5

15 1

NOHSATHUS
2

O6opynoBanue
uentpa "Touka Pocta"
Hab6op mo
3aKpETICHHIO
H3Y9aeMbIX TEM TI0
IPEIMETHBIM
00J1aCTSIM OCHOBHOI'O
o011ero oopa3oBaHUs
[udposas
nabopaTopus 1o
xumun Vilab Jlatunk
TEeMIePaTypbl
(TepMomapHbIii),
CITUPTOBKA

[udposas
nabopaTopus

RELEON Iudposoit
JATYUK TeMIIepaTypbl
IUTATUHOBBIN; TaTUUK
pH

bubnuoreka [{OK
https://m.edsoo.ru/7f41837c

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c



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

Hroro no pazneny

20

Pazgen 2. Baskneimm

2.1 Boznyx. Kucnopoa. Ionsitue 06 oxcumax

6

€ MPEeACTABUTEC/IM HECOPraHu4e€CKUX BEIIECCTB

Ha6op mo
3aKpETUICHHIO
U3Yy4aeMbIX TEM I10
MPEIMETH bIM
00J1aCTsIM OCHOBHOTO
o0miero oOpa3oBaHus
Hudposas
nmabopaTtopusi 1o
xumun Vilab

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

2.2 Bomopon. [TonsiTie 0 KMCIIOTaX M COAX

Jatuuk PH, natunk
AIEKTPONPOBOUMOCT
u Ludposas
naboparopus
RELEON Ludporoit
JIaTYUK TEMIIEpaTyphl
TJIATUHOBBIN; JaTYUK
pH

bubmuoreka [IOK
https://m.edsoo.ru/7f41837c

2.3 Bona. PactBopsl. [ToHsiTHE 00 OCHOBaHUSX

Hatuuk pH ¢
JMarna3oHOM
uzMepenus (ot 0 110
14 pH) JaTumnk
AIIEKTPONPOBOIUMOCT
u Hudposas
naboparopus
RELEON Iudposoit
JATYUK TeMIIepaTypbl
TUTATUHOBBIN; TaTUUK

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



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

pH

24 OCHOBHBIE KJIAaCChl HEOPTAHUYECKUX 11 1 1 Hatuuk pH c bubmuorexa [{OK
COCIMHCHU I JTara30HOM https://m.edsoo.ru/7f41837c
u3mepenus (ot 0 1o

14 pH) JdaTuuk

AIIEKTPOIPOBOIUMOCT

u [udposas

nabopaTopus

RELEON Hudposoit

JATYUK TEMIIEPATYPBI

IIJJATUHOBBIN; TaTUYUK
TEMIIEpaTyphl
TEpMOIIapHBIH,

natuuk pH

Hroro no pazneny 30

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucremMa xumudeckux 3j1emeHToB /I. . Menaesneena.
Crtpoenue aToM0B. XUMH4eCcKasi cBsA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

3.1 [lepuoauueckuii 3axkon u [lepuognueckas 7 bubmmnoreka HOK
cUcTeMa XUMHUYECKUX anmeMenToB J1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aToma

3.2 Xumnueckas cB3b. OKUCIUTENbHO- 8 2 Ha6op no bubnmnorexa [JOK
BOCCTAHOBHTEIIbHBIC PEAKIIUH 3aKPETUICHUIO https://m.edsoo.ru/7f41837c

M3Y9aeMbIX TEM TI0
MPEIMETH BIM
00J1aCcTsIM OCHOBHOT'O
ob1rero oopa3oBaHuUs
[udposas
nabopaTopus 1o
xumun ViLab



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

Hroro no pazueny 15 bubmuorexa [{OK
https://m.edsoo0.ru/7f41837c
PesepBHoe Bpems 3 bubmuorexa [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68



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

9 KJIACC

Nen/m  HaumeHoBaHHe pa3/iejioB M TeM KounyecTBO 4acoB OobopynoBanue neHTpa DJIeKTPOHHbBbIE
MPOrpamMmbl Bcero | KonTtp Hpakr «Touka pocrax» (undposbie)
paéorbl | paGoT o0pa3oBaTte/ibHbIC
BI pecypchl
Pa3zgea 1. BenecTBO M XUMHYECKHE peaKkIul
1.1 [ToBTOpeHue U yriaydlieHne 3HaHUH OCHOBHBIX = 5 1 Ha6op no 3akperienuto bubnnoreka [JOK
paszennoB Kypca 8 kiacca U3y4aeMbIX TEM 10 https://m.edsoo.ru/7f41a63
MPEAMETH bIM 00JIaCTSIM 6
OCHOBHOTO 00IIIEro
obpazoBanus Ludposas
nabopaTopust 10 XUMUHU
ViLab [laTuuk pH c
JMaIa30HOM U3MEPEHUS
(ot 0 mo 14 pH)
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 Habop no 3akpemnienuto bubmmnoreka HOK
peaxiuii H3y4aeMbIX TEM I10 https://m.edsoo.ru/7f41a63
MIPEIMETH BIM 00J1aCTIM 6
OCHOBHOTO 00I1Iero
oOpazoBanus Lludpposas
naboparopust o XUMHUHU
ViLab Jlatuuk
TEMIEPATYPHI C
JUATIa30HOM U3MEPEHHUS
(ot -20 mo +140C)
1.3 DIIEKTPONUTHYECKAsT JUCCOLIHAITHSL. 8 1 1 Ha6op no 3akperienuto bubnmnorexa [JOK

XUMUYECKHUE pCaKkuu B paCTBOpax

HN3YYaCMbIX TEM 110
MNpEAMCTH bIM o0acTsaM

https://m.edsoo.ru/7f41a63
6
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Hroro no pasaceiny

Pa3gen 2. HeMeTaJIbI M UX COCIUHEHUS

17

OCHOBHOTO 001I1eT0
obpazopanus [{udposas
nabopaTopus M0 XUMHHU
ViLab Jlatuuk
AIIEKTPOIIPOBOIUMOCTH
Haruuk pH ¢ quanaszonom
u3mepenus (ot 0 no 14

pH)

2.1 OO01mas xapakTepUCTHKA XUMUYECKUX 4 Ha6op no 3akpernienuto bubnnoreka [JOK
anemeHToB VIIA-rpynmbl. ["anorens U3y4aeMBbIX TEM IO https://m.edsoo.ru/7f41a63
MPEIMETH BIM 00JIACTSIM 6
OCHOBHOT'O 00I1Iero
obpazoBanus Ludposas
naboparopust Mo XUMHUHU
ViLab JlaTuuk
AIEKTPOIPOBOIUMOCTH

2.2 OO0mas XxapakTepucTUKa XUMHUECKIX 6 JlaTuuk TeMriepaTyphl C bubmuoreka [IOK
snemeHToB VIA-rpynmsl. Cepa u eé JTHAITa30HOM U3MEPEHUS https://m.edsoo.ru/7f41a63
COETMHEHUS (ot -20 mo +140C) 6

Hatuyuk pH ¢ nnamnazonom
usmepenus (ot 0 go 14
pH)

2.3 OO0mias XxapaKTepruCcTUKa XUMHIECKIX 7 Hatunk pH ¢ nuamazonom = bubnunortexa [JOK
anemeHToB VA-rpynnsl. A30T, pocdop u ux usmepenus (ot 0 go 14 https://m.edsoo.ru/7f41a63
COETMHEHUS pH) 6

2.4 OO0mas XxapakTepucTUKa XUMHIECKIX 8 Ha6op mo 3akpermiennto but6mmoreka [IOK
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aneMeHToB |VA-rpynnsl. Yriepoa u KpeMHHM
U UX COCIMHEHMS

Nroro no pazaeny

25

M3Y4aeMbIX TEM TI0
MPEMETH bIM 00JIACTSIM
OCHOBHOTO 00IIIero
obpazopanus [{udposas
nabopaTopus 1Mo XUMHHU
ViLab

https://m.edsoo.ru/7f41a63
6

Pa3zgen 3. MeTaJIbI M X COCIUHEHU S

3.1 OO01111e cBOICTBA METAIIJIOB

4

HaGop 1o 3akperuieHuto
U3Yy4aeMbIX TEM I10
NPEMETH bIM 00JIACTSIM
OCHOBHOTO 00IIIeT0
obpazoBanus Ludposas
nabopaTopust 0 XUMUHU
ViLab [atunk
AIIEKTPOIPOBOTUMOCTH.

bubnuoreka [{OK
https://m.edsoo.ru/7f41a63
6

3.2 Baxxueiiime MeTamisl 1 UX COSIUHEHUS

16

Ha6op no 3akperienuto
M3Y9aeMbIX TEM TI0
MPEAMETH bIM 00JIaCTIM
OCHOBHOI'O 0O0IIIET0
oOpazoBanus Lludpposas
naboparopust o XUMHUHU
ViLab Jlatuuk
AIIEKTPOTPOBOIUMOCTH

bubmuorexa [{OK
https://m.edsoo.ru/7f41a63
6

Hroro no pazneny

Pa3nen 4. Xumus n okpy:kapomasi cpeaa

41 BemectBa 1 Mateprainsl B )KM3HU YEJIOBEKA

20

3

Habop no 3akpemnienuto
U3Yy4aeMbIX TEM I10
IPEMETH bIM 00JIaCTSIM

but6mmoreka [IOK
https://m.edsoo.ru/7f41a63
6
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OCHOBHOTO 001I1eT0
obpazopanus [{udposas
nabopaTopus M0 XUMHHU

ViLab /laruuk PH

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bub6nmoreka [IOK
https://m.edsoo.ru/7f41a63
6
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KounyecTBO 4acoB Jaexrponnnie uudposnie O0opyroBanue
n;-)n Tema ypoka Beero Konrpoabubie  IIpakruyeckue  00pasoBaTelbHbIe uenTpa «Touyka
padoThbI padoTbI pecypchl pocTa»
[Ipenmer xumuu. Ponp xumun B
1 JKW3HU 4yesoBeka. Tema u 1 Brbmmorexa LIOK
https://m.edsoo.ru/ff0d210c
BEILIECTBA
5 ITonsTne 0 MeToIax MO3HAHUS 1 bubmuorexa [JOK
B XUMUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padorta Ne 1 Uudposas
«IIpaBwia paboTHI B Aaboparopis
3 J1a00paTOPUH U MIPUEMBI 1 bubmmorexa LIOK RELEON
https://m.edsoo.ru/ff0d23dc  Iudposoii maTunk
oOparieHus ¢ J1abopaTopHbIM
0OpyIOBaHUEM» TeMIepaTypet
OopY. CruproBka Cseua.
4 YucTele BeMECTBA U CMECH. 1 bu6nuoreka [IOK
CriocoObI pa3zienieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 Hudponas
5 «Pa3nenenue cmeceii (Ha 1 bubnmnorexka HOK naboparopus
pUMepe OYUCTKU TTOBAPSHHOM https://m.edsoo.ru/ff0d28c8 RELEON
COJIN)»
butbmmoreka [IOK
6 AATOMEI 11 MOZIEIy Thi . https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE IIEMEHTBI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2be8
AJIEMEHTOB
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bu6nuoreka [IOK

8 [IpocTeie U CIIOXKHBIE BEIIECTBA https://m.edsoo.ru/f0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE bubmmorexa LOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BELIeCTB. XUMHUUECKas bu6nmoreka [IOK
dbopmyia. BaeHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYCECKHUX DJICMCHTOB
OTHOCHTENIbHAS AaTOMHAs
11 macca. OTHocHTeIbHAs bubmmorexa LOK
https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHasi Macca
12 MaccoBas 1011 XUMHYECKOIO bubnnoreka IIOK
JJIEMEHTA B COEUHEHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. MoJib. bubmnoreka IIOK
Monsipaast macca https://m.edso0.ru/ff0d5230
14 du3znyecknue U XUMHUECKHUE bu6nuoreka [IOK
SIBIICHHSI. X UMHUYECKas pEaKIIHsI https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 yCcIIOBHS
15 HII))OTeKaHI/IS[ )}QII/IMI/IIICCKI/IX bubmorexa LIOK
N https://m.edsoo.ru/ff0d3al16
peakuui
3aKOH COXpaHECHHS MaCChI VII xumust
16 BEILIECTB. )I;HMquCKHe bubmorexa HOK !
https://m.edsoo.ru/ff0d3b88
YpaBHCHHUS
BrrunciieHust KOJIM4YEeCTBa,
17 MacChI BEIISCTBA 10 bu6mmoreka [IOK
YpaBHEHHSIM XHMHUYCCKUX https://m.edsoo.ru/ff0d5708
peakuuii
18 Krnaccudukanus XumMuueckux bu6nuoreka [IOK BECEHI
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peakuuii (CoeuHeHus,
pas3noKeHusl, 3aMeIICHuUs,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIii-

https://m.edsoo.ru/ff0d3f34

bubmuorexa [JOK

TEXHOXUMHYECKHE
WJTU DJICKTPOHHEIE;
cBeya; Koiba
mwIockononuas 250
MJI; JIOJKKA IS
COKUTAHUS
BCIISCTB

HoytOyku, MbItiku

19 . 0606
DHITIZIONEAET. 1700 HVIGHHe " https://m.edsoo.ru/ff0d40c4
CUCTeMaTu3alusl 3HAaHUH
K 6ota Nel
20 Tecl)\i{eT i(I;zBH::TI;Z I/(I) Z/IM(I)/III:((:)KHe bubmmorexa LIOK
B https://m.edsoo.ru/ff0d4290
peaxKum»
B — .C
21 B(:); nya K;Z"st BoraBOBanecl)\:eTIj: bubmmorexa LIOK
A%, poA https://m.edsoo.ru/ff0d448e
u npoctoe BeniectBo. O30H
duznyuecKnue 1 XUMHYECKHE Ha6op OI'D no
99 CBOMCTBa KHCIIOPO/a (peaKiuu bubmuotexa [JOK XUMHH, XUMUYECKAs
oKucIeHusl, roperune). [lonstue https://m.edso0.ru/ff0d4614 mocyna
00 okcHuaax
CriocoObl mosryyeHust Ha6op OI'D no
KHCJIOpO/ia B 1abOpaTopuu 1 bubmuotexa [JOK XUMHH, XUMUYECKAS
23
MPOMBIIUICHHOCTH. https://m.edsoo.ru/ff0d497a  mocyna
[Tpumenenue kuciopoaa
TemnnoBoit 3¢ ekt xumMuueckoit
peaxiuu, MOHSATHE O BuGmorexa [IOK
24 TEPMOXUMHUYECKOM ypaBHEHUH,

3K30- ¥ SHIOTEPMUYECKUX
peaKuusx

https://m.edsoo.ru/ff0d4790
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TormBo (HedTh, yroib u

bu6nuoreka [IOK

25 .3
METal). ArPASHEHHC BOSAYXa, https://m.edsoo.ru/ff0d4c4a
CHOCOOBI ero NMpeA0TBpaIleHuUs
[TpakTuueckas padbora Ne 3 o IIYJI mo xumuu
teme «llomydenue u codbupanue bubmmoreka [IOK
26
KHCJIOPO/Ia, N3y4YEHHE ero https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
B — VII
. o:copooen ) BGJ(I:eM:HT u BuGmorexa LIOK LIYJI mo xumuu
MIPOCTOE B TBO.
P » https://m.edsoo.ru/ff0d4ddo
Haxoxnenue B mpupoe
O JI
28 CBI:;PEZZK:: IZ X(I)/INEIII/I‘ICCKI/IG BuGmorexa LIOK L1YJI no xumun
AOPOAA. https://m.eds00.ru/ff0d4ddo
[Ipumenenue Bogopoaa
29 [ToHsITHE O KUCIIOTAX U COMSIX bubnmorexa LIOK
https://m.edsoo.ru/ff0d50d2
Ha6op OI'D
30 Crioco0sl mostyueHust BOAopoaa bubnmnorexka HOK X;M;i XHM;;)GCKM
B J1aboparopuu https://m.edsoo.ru/ff0d4dd0 ’
nocyna
[IpakTuueckas padorta Ne 4 o Ha6op OI'D no
teme «Ilomydyenue u cobupanue bubmuotexa [JOK XUMHH, XUMUYECKAs
31
BOJIOPO/IA, M3YYCHHE eT0 https://m.edsoo.ru/ff0d4f42  mnocyna
CBOMCTB»
32 MossipHblii 00BEM ra30B. 3aKOH bubmuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0bEma,
33 KOJINYeCTBa BEIIECTBA ra3a 1o bubmmoreka [JOK

€r0 U3BECTHOMY KOJINYECTBY
BEIIECTBA UIIN 00BEMY

https://m.edsoo.ru/ff0d55a0
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Brruucienus 006EMOB ra3oB IO
YPaBHEHHIO peakllii Ha OCHOBE

bu6nmoreka [IOK

34
3aKOHA 00BEMHBIX OTHOIIECHUI https://m.edsoo.ru/ff0d5708
ra3oB
35 dOu3nuecKkue U XUMUYCCKHUE bu6nuoreka [IOK
CBOWCTBA BOJIbI https://m.edsoo.ru/ff0d587a
Hudposas
nabopaTopus
RELEON,
OyKku,
36 CocraB ocHoBanuii. [lonsitue bubnuotexa [HOK Eo}g (})IK(I;IU MII);IHKH
ndposoii pH.
00 MHIUKATOpax https://m.edsoo.ru/ff0d59e2 p p
IITaTUB C 3KUMOM;
[ATh XUMHAYECKHUX
CTaKaHOB (25 mi);
IIPOMBIBAJIKA
npuOOp IS OTIBITOB
C DTIEKTPUYECKUM
TOKOM; HCTOYHHK
Bopa kak pactBoputeb.
HachienHbre 1 MTOCTOSTHHOTO TOKa:
37 HEHaCBILICHHBIE PACTBOPHI bubmmorexa LIOK HpOOHPIit — 2 .
" P peL https://m.edsoo.ru/ff0d5b40  nponymepoBanHbIe;
MaccoBast 101 BEIIeCTBA B
TyYUHKA;
pacTBope
CIIUPTOBKA;
npoOKu — 2 T,
MAHIIET
[IpakTrueckas padota Ne 5 o
38 teme «[Ipurorosienue bu6muoreka [JOK

pPacTBOPOB C ONPEETEHHOMN
MAacCOBOM J0JIei

https://m.edsoo.ru/ff0d5eba
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pacTBOPEHHOTO BEILIECTBAY

Kontponbnas padota N2 1o

39 teme «Kucnopon. Boxopog. bubmmorexa LOK
https://m.edsoo.ru/ff0d6342
Bona»
40 OKcupl: COCTaB, bu6nuoreka [IOK
Kinaccu(UKaiuys, HOMEHKIATypa https://m.edsoo.ru/ff0d664e
[Tonmy4yeHue n XUMHUYECKHUE Ha6op OI'D no
41 CBOMCTBA KHCIJIOTHBIX, bu6nmoreka [IOK XHMHH, XUMHAYECKast
OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e  mocyna
OKCHJIOB
[udposas
nabopaTopus
RELEON,
42 OcHoBaHus: COCTaB, bubnmnoreka [HOK E(I)/I}?;S(})]]I:ZII;I I\SEIHKH
KJIaccu(UKaIUs, HOMCHKIATypa https://m.edsoo.ru/ff0d67ca '
IITaTUB C 32)KUMOM;
MATh XUMUYECKUX
CTaKaHoB (25 mi);
MTPOMBIBAJTKA
43 [Tonyyenue u xXumu4eckue bubnuoreka [JOK
CBOWCTBA OCHOBaHMIA https://m.edsoo.ru/ff0d67ca
puOoOp Il OIBITOB
C DTIEKTPUYECKUM
TOKOM; HCTOYHHK
44 Kucnotsr: cocras, bubnmoreka [JOK MMOCTOSIHHOTO TOKa:

KJaccu(uKanus, HOMEHKIATypa

https://m.edsoo.ru/ffOdfee2

npoOUPKU — 2 IIT.
MIPOHYMEPOBAHHEIE;
JTyIHHKA;
CIIMPTOBKA;
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npoOKu — 2 mr,

MUHIET
45 [TonydyeHnue u xumMnyeckue bubmmoreka [IOK
CBOWCTBA KUCJIOT https://m.edsoo.ru/ffOdfee?
Conu (cpemanue):
46 HOMEHKJIaTypa, CITIOCOObI bubmuorexa [JOK
MOJyYECHHUS, XUMHUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBA
Hudposas
nabopaTopus
[IpakTuueckas padorta Ne 6. RELEON,
Pemenne skcriepuMeHTaNbHBIX HOYTOYKH, MBIILIKH
47 3a/1a4 110 TeMe «pOCHOBHLIe bubmmorexa LIOK I_II/I};})(})IBOI;I pH.
https://m.edso00.ru/00ad9b7c
KJIaCChl HEOPTaHUIECKUX IITaTUB C 3KUMOM;
COCMHEHUI» AT XUMHYECKUX
CTaKaHoB (25 mi);
MIPOMBIBAJIKA.
['enernueckas cBsi3b MEXK
48 KJ1accaMu HeopraHqucxniy bubmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COeMHEHU I
49 O06o0011eHNe U cucTeMaTU3aIus bubmuoreka [JOK HoytOyku, MbIIIKH
3HaHUI https://m.edsoo.ru/00ad9cb2
KonTponbsHas padora Ne3 1o
50 TeMe I:OCHOBHEIC KJIaCChl Bubmorexa LIOK
o https://m.edsoo.ru/00ad9ela
HEOPraHNYECKUX COCTUHEHUIN
[IepBbie monBITKN Moy
51 KJIacCCU(UKALUU XUMUYECKUX bu6muoreka [JOK

aneMeHToB. [lonsaTHe 0 rpynmax
CXOJHBIX 2JIEMEHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nmoreka [IOK

52 XUMHUECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/00ada52¢c
Meunpeneena
53 [Tepwropl, TPYIIIE, TOATPYIIIHI bubmmorexa LOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenune atomoB. CocTaB bubmuorexa [JOK
aTOMHBIX sifiep. M3oTormsbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX
55 000J104€K aTOMOB DJIEMEHTOB bubmuorexa [JOK
Iepuomuueckoii cucremsr J1. U. https://m.edsoo.ru/00ada6bc
Menneneesa
XapaKTepUCTUKA XUMHUYECKOI'O
56 3JIEMEHTA TI0 €ro MOJI0KEHUIO B bubmuorexa [JOK
Iepuomnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuogmueckoro MDY
57 3aKOHA IS Pa3BUTHUS HAYKH U bubmmorexa [JOK
npaktuku. J{. I. MenneneeB — https://m.edsoo.ru/00ada96e
Y4EHBIM, NEAAror U rpax1aHuH
PesepBubiil ypok. O60611eHIE
58 1 CHCTEMaTH3alns 3HaAHUH / bu6mmoteka [IOK
Bcepoccwuiickas mpoBepouHast https://m.edsoo.ru/00adb33c
pabora
Kontponbras padota Ne4 o Hudposas
Teme «CTpoeHue aToMa. nabopaTopus
59 XI/IMI/I‘IeCEaﬂ CBS3bY / Bubnmorexa [IOK RELEONp

Bcepoccuiickas npoBepouHas
pabora

https://m.edsoo0.ru/00adb486

[Mudposoii gaTunk
TeMIepaTypbl
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IUTATHHOBBII;
JTATYUK
TEeMIIepaTypbl
TEpMOIIAPHBIN

60

DNeKTPOOTPULIATETLHOCTh
aATOMOB XUMHNYCCKUX
JJIEMEHTOB

bu6nuoreka [IOK

https://m.edsoo.ru/00adaab8

61

62

HMonnas xumu4deckas cBs3b

KoBasientHas nonsipHas
XUMHUYECKasl CBS3b

bubmuorexa [JOK

https://m.edsoo.ru/00adac34

bubmmoreka [IOK

https://m.edsoo.ru/00adaab8

[udposas
nabopaTopus

RELEON
[udposoii gaTunk
TEeMIEPaTyphl
IUIATHHOBBII;
JATYUK
TEeMIEPaTyphl
TepMONIapHbIN

[udposas
nabopaTopus

RELEON
[udposoit gaTumk
TeMIIepaTypbl
IUIATHHOBEII;
JATYUK
TeMIIepaTypbl
TEpMOIIaPHBIH,
HOYTOYKH, MBILIKH

63

64

KoBasieHTHas1 HEMONsIpHAs
XUMHUYECKasl CBS3b

CreneHp OKUCICHUA

bu6mmoreka [IOK

https://m.edsoo.ru/00adaab8

bu6nuoreka [IOK
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https://m.edsoo.ru/00adaab8

https://m.edsoo.ru/00adae28

65 OKHCIUTEIBHO- 1 bu6nmoreka [IOK

BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edso00.ru/00adb076
bu6nmoreka [IOK

66 OKHCIUTENN U BOCCTAHOBUTEIIH 1 httos://m.eds00.ru/00adb076
PesepBHeIit ypok. O6001ICHNE

67 U CHCTeMaTH3allHs 3HAHUM 110 1 bubnunoreka LIOK
teme «CTpocHHE aToMa. https://m.edsoo.ru/00ad9cb?2
XUMHUYECKask CBSI3bY

68 PesepBHblit ypok. O600meHne 1 bubnnorexka HOK
U CHCTEMAaTU3alKs 3HAHUH https://m.edso0.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KJIACC

Ne Tema ypoka KoJunyecTBo 4yacoB DJIeKTPOHHbIE OobopynoBanue
n/m Bcero Konrtpoabubie IIpakrnueckume UH(PpoBbIie uentpa «Touka
paGoThI PadoThI o0pa3oBaTe/bHbIEC pocTtay
pecypcbl
1 [Tepuonnueckuii 3aK0H. 1 bubnmoreka [JOK
[Tepuonuueckas cucrema https://m.edsoo.ru/00adb59e
XUMHUYECKUX dJIEMEHTOR /1.
. MenneneeBa
2 3aKOHOMEPHOCTH B 1 bubnmnorexka HOK
M3MEHEHUHU CBOMCTB https://m.edsoo.ru/00adb6b6
XUMHUYECKHUX 3JIEMEHTOB
IIEPBBIX TPEX NEPUOA0B
3 Knaccudukanus u 1 bubnnorexka HOK Hoyr6yku, MpIkH,
HOMEHKJIaTypa https://m.edsoo.ru/00adb7e2 ~ MOV
HEOPraHUYECKHUX BEILECTB
4 Buapl XuMHYeCcKOM CBSI3H U 1 bu6mmoreka IIOK
THIIBI KPUCTAJUIMYECKUX https://m.edsoo.ru/00adbac6
peLIETOK
5 Kontponbnas padora Nel mo 1 1
teme «lloBTOpeHue u
yri1yOJaeHue 3HaHUH
OCHOBHBIX Pa3/IeJioB Kypca 8
KJ1acca
6 Knaccudukanus 1 bubnmnoreka [JOK
XUMHUYECKHUX PEAKLN 110 https://m.edsoo.ru/00adbcb0
Pa3TUYHBIM MPU3HAKAM
7 [TonsTue o ckopocTu 1 bubmmoreka [JOK Hudposas
XUMHYECKON PEaKIIHH. https://m.edsoo.ru/00adbe9a | maGopaTtopus
IToHsiTHE O TOMOT€HHBIX U RELEON,
TE€TEPOTECHHBIX PEAKIUSX HOYTBYKNH,

MBIIIKH



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

Hudposoii gaTunk

TEMIEPATYPhI
IIJIATUHOBBIN
8 [TonsiTHE O XUMHYECKOM bubmuorexa [JOK Hudposas
paBHOBecuu. DaKTOPHI, https://m.edsoo.ru/00adc28c  maGopaTtopus
BIIMSFOIIME HA CKOPOCTh RELEON,
XMMHYECKON pEaKIuu 1 HOYTBYKMU,
MOJIOKEHNE XUMUYECKOTO MBIIIKH
paBHOBECHS Hudposoii naTumk
TEeMIEPATypPhI
MJIATUHOBBIN
9 OKHCIIUTEIBHO- bubnuorexa [JOK
BOCCTAHOBUTEJIbHBIE https://m.edsoo.ru/00adcade
peakuuu
10 Teopus 31eKTPOIUTHUECKON bubnnorexka HOK Hudposas
mucconuanuu. CUIbHBIE U https://m.edsoo.ru/00adcd68 | maGopaTopus
CJTa0BIC DIIEKTPOIIUTHI RELEON
Hudposoii gaTunk
AJIEKTPOITPOBOTHOCTH,
HOYTOYKH, MBILIKH
11 HonHbIe ypaBHEHHSI peakui bubnmnorexka HOK Hudposas
https://m.eds00.ru/00add448  maGopaTtopus
RELEON
Hudposoii gatuuk
AJIEKTPOITPOBOTHOCTH,
HOYTOYKH, MBILIKH
12 XHUMHUYECKHE CBOICTBA bubnmnoreka [JOK Ha6op OI'D no
KHCIIOT U OCHOBaHUH B CBETE https://m.eds00.ru/00add5d8 = xumuu, HaGop
MIpe/ICTaBICHHI 00 XUMHYECKON TIOCY IbI
BJIEKTPOIUTUYECKON
JTCCOITUAITTT
13 XuMHU4ecKue CBONCTBA COJen bubnmoreka [JOK Ha6op OI'D o

B CBETE MpEJCTaBICHUN 00

https://m.edsoo.ru/00add8b2

XUMHUH, HAOOP



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

BHCKTpOHHTHqCCKOﬁ

XHUMHYSCKOHN MMOCYybI

JMCCOLIMALIUT
14 [TonsTHE O THIPOIU3E Cconeit bubmmoreka [IOK
https://m.edsoo.ru/00add9d4
15 O6o06mmeHue u bu6nmoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00addd12
16 [TpakTuueckast padbora No 1. bubmuorexa [JOK Hudposas
«Pemenue https://m.edsoo.ru/00addbfa  maGopaTopus
9KCIIEPUMEHTAIBHBIX 3a1a4» RELEON, HoytOyku,
MBIIIKH
udpooii garauk
AIEKTPONPOBOAHOCTH
Ha6op OI'D o
XUMHUH, HAOOp
XAMHYECKOM MOCYbI
17 Kontponbnas padota No2 1o bubnnoreka IIOK
TeMe «DIEKTPOIUTHYECKAs https://m.edsoo.ru/00addec0
aucconuanus. XuMUYECKHe
peaKIMy B pacTBOpax»
18 OO1m1ast xapakTepUCTHKA bubnuoreka [JOK HoytOyxu, MbIku
rajJoreHOB. XUMUYECKHE https://m.edsoo.ru/00addfe2
CBOWCTBA Ha MpUMepe XJI0pa
19 Xnoposogopon. ConsHas bubmuoreka [JOK Hudposas
KUCJIOTA, XAMUYECKUE https://m.edsoo.ru/00ade104  maGoparopust
CBOICTBA, NOJIyYEHHE, RELEON, HoyTOykH,
IpUMEHEHHE MBIIITKH
20 [TpakTuueckast padorta Ne 2 bu6nuoreka [IOK Hudposas
o teme «llonyuenune https://m.edsoo.ru/00ade348 | maGopaTtopus
COJITHOM KHMCIIOTBI, U3yUEHUE RELEON, HoyTOykH,
€€ CBOMCTB» MBIIIKH
21 Brruucnenust mo ypaBHeHUSIM bubnuotexa [JOK

XUMHNYCCKHUX peaKuHﬁ, €CJIIn
OAVH U3 pCarcHTOB JIaH B

https://m.edsoo.ru/00ade488
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N30BITKE

22 OO6m1as XxapakTeprucTruKa bubmuorexa [JOK
aneMeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
23 AmoTpomnHbIe bubnmoreka [JOK
MoAU(UKAITIU CEPHI. https://m.edsoo.ru/00ade64a
Haxoxnenue cepbl u eé
COEIMHEHHI B IPUPOJE.
XUMHYECKUE CBOMCTBA CEPBI
24 CepoBoaopo/1, CTpOCHHE, bubmuorexa [JOK
(hbU3HUYECKHEe U XUMUYECKUE https://m.edsoo.ru/00ade802
CBOICTBA
25 Oxcuppl cepol. CepHas bubnnorexka HOK Hudposas
KHUCJIOTa, GU3HYECKUE 1 https://m.edsoo.ru/00adea28 | maGopaTopus
XAMUYECKHE CBOMCTBA, RELEON
MIPUMEHEHNE Hudposoii gatuuk
AIEKTPOIPOBOHOCTH,
HOYTOYKH, MBIIIIKH
26 XUMUYECKHE peaklnu, bubnmnorexka [HOK
JIe)Kalllie B OCHOBE https://m.edsoo.ru/00adec8a
MIPOMBIIIJIEHHOTO criocoba
MOJIyYEHUSI CEPHOM KUCIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COCITUHEHUSIMH CEPBI
27 Brerancnenne maccoBoit 101 bubmmoteka [IOK
BBIXOJ[a IPOLYKTA PEAKLIMU https://m.edsoo.ru/00adec8a
28 OO1m1ast XxapaKTepUCTHKA bubmuoreka [JOK
371eMeHTOB VA-Trpynmsl. https://m.edsoo.ru/00adeeab
A30T, pacrpocTpaHeHHE B
npupoae, hpuznyeckue u
XUMHYECKHE CBOICTBA
29 AmMMuak, ero pu3nuecKue u bu6nuoreka [IOK

XHUMHYECKHE CBOMCTBA,

https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ade64a
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IIOJIYUYCHHEC U IPUMEHCHUC

30 [IpakTrueckas padora Ne 3 bubmuorexa [JOK Hudposas
o Teme «IloyueHne https://m.eds00.ru/00adf180  maGopaTtopus
aMMUaKa, U3y4eHHE ero RELEON, HOyTOYKH™H,
CBOWCTB» MBILIKH
Hudposoii gaTunx
AIIEKTPOIPOBOTHOCTH
Ha6op OI'D o
XUMUH, HA00p
XUMHYECKOHN TOCYIbI
31 A30THas Kucnora, eé bubnmnoreka [HOK Hudposas
(Gu3NYECKHE U XUMUYECKUE https://m.eds00.ru/00adf306  naboparopust
CBOICTBa RELEON
udpooii garuuk
AIEKTPONPOBOAHOCTH,
HOYTOYKH, MBIIIIKH
32 Hcnonp30BaHne HUTPATOB U bubnnorexka HOK
coJiell aMMOHUS B KaUeCTBE https://m.edsoo.ru/00adf518
MUHEPAIBHBIX YI0OPEHUH.
XUMHUECKOe 3arpsi3HEHUE
OKpY>Karollen cpeibl
COEIMHEHUSIMH a30Ta
33 dochop. Oxcun hochopa bubmmoreka [JOK
(V) u dochopHas kuciora, https://m.edsoo.ru/00adf68a
busnvecKre 1 XUMHUECKUE
CBOHCTBa, OJyYeHHE
34 Hcnons3oBanue dpocdaTos B bu6nuoreka [IOK
Ka4eCTBE MUHEPAIbHBIX https://m.edsoo.ru/00adfc20
ynobpenuii. 3arps3HeHNe
MIPUPOTHOM Cpebl
dbocharamu
35 Yraepon, pacnpocTpaHeHUE bubmumoreka [IOK

B IIpHupoe, Gpuznyeckue u

https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf180
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XHMHYECKHE CBOMCTBA

36 Oxkcupl yriaepojaa, ux bu6nmoreka [IOK
¢buznvecKre 1 XUMHUECKUE https://m.edsoo.ru/00adfebe
CBOMCTBA. DKOJIOTUYECKHUE
MPOOJIEMBI, CBSI3aHHBIC C
okcuaoM yriepoza (1V)
37 VYronbpHas KUCIIOTa U €€ COTN bu6nuoreka [IOK
https://m.edsoo.ru/00ae006¢c
38 [IpakTuyeckas padora Ne 4 bubmmoreka [IOK Hudposas
o Teme "TlonyueHue https://m.edsoo.ru/00ae027e | maGopaTopus
YTJIEKUCIIOTO Ta3a. RELEON
KadecTtBenHas peakius Ha Hudposoii gaTunk
KapOoHaT-MOH" 3JIEKTPOTPOBOTHOCTH
Hudposas
naboparopus
RELEON, HOoyTOYKH,
MBIIIKH
Hudposoii qaTunk
AIEKTPONIPOBOTHOCTH
Ha6op OI'D o
XUMUHU, HAOOP
XUMHYECKON TIOCYIbI
39 IlepBOoHauaIbHBIE IOHATHUSA bubmuoreka [JOK
00 OpraHnYeCcKHUX BEIECTBAX https://m.edsoo.ru/00ae054¢e
KaK O COeTUHEHUSX yriepoaa
40 Kpemnuuii u ero coenuHeHus bu6nuoreka [IOK
https://m.edsoo.ru/00ae080a
41 [TpaxTrueckas padota Ne 5. but6mmoreka [IOK Hudposas
Pemenne https://m.eds00.ru/00ae0bf2  maGopaTtopus
SKCIEPUMEHTAIBHBIX 3a7a4 RELEON
o reme «Baxxueimue Hudposoii natumk
HEMETAJIIBI U UX AIEKTPOIPOBOTHOCTH

COCOAUHCHU A

Hudposas
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nabopaTopus
RELEON, HoytOyku,
MBIIIKH

Hudposoii garuuk
3IEKTPOIPOBOAHOCTH
Ha6op OI'D o
XUMUH, HAOOP
XAMHYECKOH MOCYAbI

42 KonTtponsHas padora Ne3 o bubmmoreka [IOK
TeMe «Baxknenmme https://m.edsoo.ru/00ae0el8
HEMETAJIBI U UX
COCAUHCHHMS
43 OOw1ast xapakTepUCTHKA bubnuoreka [JOK HoytOyxu, MbIku
XUMHYCCKHUX 3JIEMCHTOB — https://m.edso0.ru/00ae103e
MeTaJ1oB. MeTaiuinueckas
CBSI3b M METaJUTMYECKast
KpUCTAJUTMYECKas PelIéTKa.
dusznyeckue CBOMCTBA
METAaILJIOB
44 XUMHYECKHE CBOMCTBA bu6nuoreka [IOK
METaJIJIOB. https://m.edso0.ru/00ae1156
DAEKTPOXUMHUECKUA PsijT
HaIpsHKEHNUH METaJUIOB
45 O61ue cnocoObl MOTydeHHS bu6nuoreka [IOK HoyTtOyku, MbItku
MeTaiuioB. CIIIaBhlL. https://m.edso0.ru/00ae1156
Brruncnenus no ypaBHEHUSIM
XUMHUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB
COJICP)KUT TIPUMECH
46 [TonsiTue o Koppo3uu but6mmoreka [IOK
METAJIJIOB https://m.edso0.ru/00ae1278
47 [IlemouHble METAJIIbLI bu6nuoreka [IOK

https://m.edsoo.ru/00ae14b2
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48 OKCHIBI U THIPOKCH/IBI bu6nmoreka [IOK
HAaTpus U Kalus https://m.edsoo.ru/00ae14b2
49 [llenouno3zemenbHbBIC bubmuorexa [JOK
MeTaJIIbl — KaJbIIUH U https://m.edsoo.ru/00ae15e8
MarHum
50 Baxwnetinme coequHeHUs bubmuorexa [JOK
KaJIbLUs https://m.edsoo.ru/00ae15e8
51 O60061eHue u
cUcTeMaTu3auus 3HaHUI
52 JKEcTKkOoCTh BOJBI U CITOCOOBI bu6mmoreka [IOK
e€ ycTpaHeHus https://m.eds00.ru/00ae1886
53 [IpakTuueckas padora Ne 6 bubnnorexka HOK Hudposas
o teme "JKEcTkocTh BOJIBI U https://m.edsoo.ru/00aelae8 | maGopaTopus
METOJIbl €€ ycTpaHeHUs" RELEON, HoytOykw,
MBILIKH
udpooii garuuk
AIEKTPONPOBOTHOCTH
Hab6op OI'D no
XUMHUH, HAOOP
XUMUYECKON NOCYBI
54 AnmoMuHUI bu6mmoteka [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA bubnmnoreka [JOK
OKCHJIa M TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kemnezo bu6mmoreka [JOK Hudposas
https://m.eds00.ru/00ae1d86  maGopaTtopus
RELEON
Hudposoii garuuk
JTABIICHUS
Hudposas
naboparopus

RELEON, HoytOykH,

MBIIITKHN
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Hudposoii gaTunk
AIIEKTPOIPOBOTHOCTH
Ha6op OI'D o
XUMUH, HA0Op
XUMHYECKON TIOCYIbI

57

OKcuibl, THIPOKCUIBI U
conu xene3a (I1) u xxenesza

(1)

bu6nmoreka [IOK
https://m.edsoo.ru/00ae35e6

58

59

O06001IeHne 1
cucTeMaTH3al s 3HAaHUU

[IpaxTuueckas padora Ne 7.
Pemenue
AKCIIEPUMEHTAIIbHBIX 33724
1o TeMe «Baknerme
METAJIBI U UX COCTUHCHUSI

bubmnoreka IIOK
https://m.edsoo.ru/00ae3de8

Hudposas
nabopaTopus

RELEON

Hudposoii qaTunk
JIaBIICHUS, HOYTOYKH,
MBIIITKA

60

61

Boeluucnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEarcHTOB JaH B
U30BITKE WU COACPIKUT
npuMmecH. Beraucnenus
MaccOBOM J0JIH BBIXOJa
MIPOJYKTA peaKuu
O60061eHue 1
CUCTEMATH3alMsl 3HAHUU

bubnuorexa [JOK
https://m.edsoo.ru/00ael1750

62

KontponbHas padora Ne4 o
TeMe «BakHelne MeTasuibl
U UX COEIMHEHUS»

63

BemecTsa u maTepuansl B
MOBCEIHEBHOMN KU3HU
JeJoBeKa

bu6nuoreka [IOK
https://m.edso0.ru/00ae3f50

64

XUMHUYECKOe 3arpsa3HEHNe
OKpY>KaroIlen cpeibl

bu6nuoreka [IOK
https://m.edso0.ru/00ae4270
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65 Ponp xumum B pemeHun
HKOJIOTHYECKUX MPOOIIeM

66 PesepBHblIil ypoxk.
O06001IeHNe 1
cucCTeMaTH3anusd 3HaHUU

67 PesepBHbIil ypok.
O06001IeHnEe 1
cucTeMaTu3alus 3HaHu|

68 PesepBHblIil ypoxk.
O06006111eH1E U
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/00ae4270

bu6nuoreka [IOK
https://m.edsoo.ru/00ae0d0a

bu6nuoreka [IOK
https://m.edsoo.ru/00adb33c

bu6nuoreka [IOK
https://m.edsoo.ru/00ad9ch2

LIV JI sxomorust
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJSPHAas Macca, MaccoBas J0JII XUMHUYECKOTO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMUMHUECKas pPEaKius,
KJaccu(uKalus — peakuMid:  peakUuH  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUs, peaklUuu 3aMelIeHUs, peakluu OoOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHWUMHYCCKUX HOHATHUA U

MMPUMCHSATDH OTU IMOHATHS ITPU ONMMCAHUHN BCUICCTB U UX npeBpameHI/HZ

13

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUS (GOpMYyI

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/II‘;I

14

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIAPHOI'0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COECTUHEHUIX

KJIaCCU(UIUPOBATh XMMHUYECKHE peakuu (M0 4YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEAKIIUH BEUIECTB, 10 TEIJIOBOMY 3(PQeKTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAaCChL

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJIO XMMHMUYECKOTO 3JIEeMEHTa Mo (dopMmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObI IMO3HAHUS — HAOIIOICHUE,
n3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IOHATHM: OKCHU],

KHCJIOTa, OCHOBAHHUEC, COJIb

2.2

ONpeaAC/IsATh NPHUHAMJICI)KHOCTh BCUICCTB K OHpGI{GHéHHOMy KJIaCcCy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHWYCCKUX pCaKHI/Iﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH TIIPOTCKAHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CleoBaTh MpaBWJIaM TIONB30BAaHUS XWUMHUYECKOW TIOCYAOH W
1abopaTOPHBIM 00OPY/IOBAHMEM, a TaKKe IMpaBUJIaM OOpAIIECHUS C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U C06I/IpaHI/II-O
ra3o00pa3HbIX BelIECTB (BOAOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNPENEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacro3HaBaHUIO PAaCcTBOPOB IIEJoYed M KHUCIOT C TOMOIIBIO

WHIUKATOPOB (JTakMmyc, (heHoadTaIenH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIu

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

Xumudaeckas cBa3b. OKHCIHUTEIFHO-BOCCTAHOBUTEIILHBIC pEeakuumn»

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX HOHSATHHI: SApO aToma,
QIIEKTPOHHBIA CJIOW aToma, aTOMHAas OpOWTamb, paguyc aroma,

XUMHYECCKass CBA3b, IOJIIpHAad W HEMOJISIpHad KOBAJCHTHas CBA3b,




3.2

3.3

ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DIIEMEHTHI

OMHKCHIBATh U XapaKTepu3oBaTh TaOimuHyto (opmy [leproaumdeckoit
CHUCTEMbl XMMHYECKUX OJJIEMEHTOB: pA3JIMYaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATh TOHUMAaHUE MEPUOINUECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX JJIEMEHTOB OT uX mnonoxenus B Ilepuonnyeckoit

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCA B  TabiuIe
«[lepuonuyeckass  cucrtemMa  XUMHYecKux  anemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUUYECKHX JJIEMEHTOB (cocTaB U 3apsj sjapa, o0Ilee Yucio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

OTpEAeNsiTh CTENeHb OKHUCJICHHS JJIEMEHTOB B  OWHApHBIX
COETUHEHUIX
ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IPoBepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

PacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX TIOHSITHHA: pacTBOP,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTHYECKAsT TUCCOIMALNS,
peaknuu MOHHOTO OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTumble u HeoOpaTUMbIe peakuuu,
OKHCITUTEIIbHOBOCCTAHOBHUTEIIBHEIC peakiuy, OKHCITUTEITb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJIOTPOIUS,
am(doTepHOCTh, XUMHYECKass CBA3b  (KOBaJCHTHas, HOHHAas,

MeTaHJII/I‘-IGCKaH), KpucTajlliIndeCKasa peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

13

14

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUH U
MMPUMCHATDH 3TU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpameHHﬁ
COCTAaBJIATb YPAaBHCHUA 3JICKTpOHHTPI‘-I€CKOﬁ Jucconuanumu KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbeiBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaxunﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ

1.5

MpOBOAUTH paC‘léTH 10 YPaBHCHHUIO XHUMHYCSCKOHN pCaKnuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUS» U «MeTaipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUIecKre XUMHUYECKHe
CBOMCTBAa MPOCTBIX U CJIOKHBIX BEIIECTB, MOJITBEPXkIasi OINHUCAHUE
pUMepaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTaBJIATL YPAaBHCHUA peaxuﬂﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUSA XUMHUUYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJAUTh PEAKIMHU, IMOJATBEPKAAIONINE KAYECTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUS 1 OKpY>KaroLas cpear

3.1

pacKpbIBaTh CMBICII OCHOBHBIX xumuueckux mnonHsatuil: [IJIK

BEILIECTBA; KOPPO3HS METAIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpalun MBICIIUTEITBHOM JACATCIIbPHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSI3CI\/JI —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMid, ©€CTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHWS — HAONIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS

IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€lOBeKa. XHMHUS B CHCTEME HayK.
Tena u BeniectBa. PU3MYECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BC€IICCTB

ITonsrue o METOJaX IIO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. CnocoObl

pasaciICHUus cMmecen

1.3

14

ATOMBI WH MOJICKYIJIbI. Xumudgeckue d3yeMeHThl. CHUMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBas 10151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MosspHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuy€rel mo ¢dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHUUYCCKHUE SBICHHUS. XUMHUYCCKAs pcakuuga u e€ IIPpU3HAKH.
3akoH COXpPAaHCHUS MaCChbl BEIICCTB. XHUMHYECKHUE YpaBHCHHUA. KﬂaCCH(bHKaHHH

XUMUYECKHUX Peakiuii (COeTMHEHMS, Pa3JIOKEHUs, 3aMEIIIEHUsI, 0OMEHA)

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0i, C TpaBHUIaMHU
paboTel B Jsaboparopuu W TnpuéMamMu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/soBaHUEM, H3y4y€HHUE M ONucaHue (U3MYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢Gu3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKaTMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBIEHWW, HAOMIOIEHWE W OIHCaHUe
MPU3HAKOB TMPOTEKAHHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHHe
rugpokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJICHCTBHE *KeJie3a C PaCTBOPOM

comm meau(ll), n3yuenue cmocoOoOB pa3aeneHus: cMecei (C MOMOIIbI0 MarHUTA,




2.1

2.2

2.3

bunsTpOBaHWE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYNCTKU HOBapeHHOI\/JI coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB IIPOBCACHUA
OMBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MAacChl, CO3JaHUE MOJIEIei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kucinopom — sneMeHT W mpocToe
BenlecTBo. Haxoxaenue kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb
MOJyYeHUsl KHUCIOpoJa B J1a00OpaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aoTponHas MoaAupUKaLMs KUCI0POaa

TernoBoit 3P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKHAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHHUE BO3/1yXa,
yCHJIeHHE TapHUKOBOTO 3¢ (eKTa, pa3pyleHre 030HOBOTO CIIOs

Bonopon — snemeHT m npocroe BemectBo. HaxoxzneHne Booopona B IPUPOZE,
¢u3nueckue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBbl MOIYYEHHUS.

Kucmaote! u comu

2.4

MossipHblil 00bEM ra30B. Pacy€Thl o XMMHUYECKUM YpaBHEHHSIM

2.5

2.6

®usnyeckue CcBoWcTBa BOAbl. Boma kak pacrBoputens. PacTBOpEL
HaceliieHHble 1 HEHACHIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass nons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanusi. Ponb pacTBOpoB B Mpuposie M B XKM3HU ueloBeka. KpyroBopor
BOAbl B TMpUpOAE. 3arps3HEeHUE MPUPOIHBIX BOA. OXpaHa M OYHCTKa
MPUPOAHBIX BOJI

Knaccudukanmust neopranmueckux coeauHennid. Oxcunpl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpazyrone. Homenknatypa okcuaoB. Dusnueckre M XUMUYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanmst. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HomeHkiarypa ocHoBaHWi. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydennre ocHOBaHMM

2.8

Kucnotel. Knaccudukamus kucinor. Homenknatypa kucnor. dusnueckue u
XUMUYECKHE CBOMCTBa KuCIOT. Pan axtuBHoctu MerawwioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @u3nuecKkue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue coiuei




2.10

I'ereTmueckas CBI3b MEXKIY KilaCCaMH HCOPraHN4CCKUX COGI[I/IHGHI/Iﬁ

211

3.1

3.2

XUMUYECKUN  DKCHEPUMEHT: KadeCTBEHHOE OIpeAesieHHUEe  COACpMKaHHs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNEe B3aUMOICUCTBUS BEILIECTB C KUCIOPOAOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHus] ropeHus (moxapa), 03HaKOMIJICHHUE C
oOpa3lilaMu OKCHJOB U OMNHCAHME HX CBOMCTB, IOJIydeHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bozopoaa ¢ okcugom Meau(ll) (BO3MOXHO HCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOjb, UCCII€JOBaHUE
OCOOCHHOCTEHl pacTBOPEHHS BELIECTB C PAa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJICWCTBHE BOJbI C METAJIaMU (HATPUEM M KaJbI[UEM)
(BO3MOXHO MCHOJIb30BAaHUE BUJEOMATEPUAIIOB), OIPEAEICHUE pPACTBOPOB
KUCIIOT U IIEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00pasloB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOIIOJACHHWE W3MEHEHUS
OKpPacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIEJI0Yel, Hu3ydyeHue
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTallJIaMH, peakliuii HeUTpaau3aluu, MoTydeHue HEPaCTBOPUMBIX OCHOBAHHH,
BBITECHEHHE OJHOrO0 MeTajula JpyrdM M3 pacTBopa COJIM, pEIIeHHe
OKCIIEPUMEHTAIBHBIX 3a/ad Mo TeMe «BakHeilme Kiacchl HEOPraHUYECKHX

COCTUHEHUIN)

Ilepnonnueckuii 3akoH u [lepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMOB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITUN

[lepBble TOMBITKM KIACCU(UKAIMU XUMHUYECKUX 2JiieMeHTOB. [loHsaTtne o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE W IIETOYHO3EMENIbHBIC METaJIIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphle 00pa3yroT amdoTepHbie

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMHYECKHUX 31emMeHToB J[. 1.
Meneneesa. Koportkonepuoanast 51 JUIMHHOIIEpUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
Ilepuoasl m rpynmbl. PU3HMYECKUN CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenne atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DinekTpoHbl. CTpoeHuE

AIIEKTPOHHBIX 000JI04eK aroMOB TNepBbIX 20 XUMHYECKHX 3JIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA O ero noyuoxenuto B Ilepuoanueckoi cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAIMYECKUX W HEMETAIUIMYECKHX CBOMCTB IO TpylnmamM MU IEepUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

Xumnueckass cBsizb. KoBaneHTHass (MOJsipHass M HEMOJIApHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTB XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHUCIMTEIFHOBOCCTAHOBHUTEIIbHEIC pE€aKuuu. HpOHCCCLI

OKHCJICHHUS B BOCCTaHOBJICHU. OKUCIUTEIN U BOCCTAHOBUTEIHN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0paslloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
1IeJI0Yel, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBUTEJIBHBIX PEaKluil (TOpEeHUE, PEaKIIuu Pa3I0KEHUS, COCTMHEHM)

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemecTtBo 1 XuuMu4deckas peaKkuus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dyemMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEpPBbIX TPEX MEPHUOJOB, Kalus, Kaldblusi H UX
COCMHEHHII B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B llepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XHUMHUYECKOW CBS3M. THIBI KPHUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKOU PEIIETKU
1 BUJA XuMU4eckon cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHUIeCKIX
BeleCTB (MEXIyHApOAHAas M TpUBHalIbHAs). XMMHYECKUE CBOICTBA BEILIECTB,
OTHOCSIIMXCA K  PA3JUYHBIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

IFCHCTUYCCKAA CBSA3b HCOPraHUYICCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKIUi M0 pa3IMYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy YYacTBYIOIIMX B PpEaKLUH BEIIECTB, MO TEIUIOBOMY 3(pdeKkTy, Io

W3MEHEHHIO CTEIICHE! OKMUCICHHUS XHMHUUYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,
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0 y4acTHUIO KaTaiu3atopa). OK30- W  DSHIOTEPMUYECKHE pEeaKIuH,

TEPMOXUMHUYECKHUE ypaBHEHHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKLIUN

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TePOTeHHbIX peakuusax. [loHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHYECKOH pPEaKIUU U TOJOKECHUE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocraBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMH C HCHOJIb30BAHHEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, aHnoHbl. MeXaHu3M IUCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiun vMoHHOro oOMeHa. YcCIOBHS NPOTEKaHUs PEaKLUi MOHHOro oOMeHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojieil B CBeTe MpEeACTaBICHUH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHbIE peakiny Ha HOHBI. [[oHsATHE O THAPOIU3E COoJIeit

XUMHUECKUI HKCHEPUMEHT: O3HAKOMJICHHE C MOJEISIMHM KPUCTAITMUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JIMCCOIMAIUM  KHUCJIOT, INenodel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, WUIIOCTPUPYIOUUX MPU3HAKU
MPOTEKAaHUs peaKlnii HOHHOTO oOMeHa (00pa3oBaHKE OCa/iKa, BbIIEIEHHUE Ira3a,
o0pa3oBaHHE BOJbI); OIBITOB, HUIIOCTPUPYIOUINX IPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKlUUi (TOpeHHEe, PEeaKIH pPasiIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKINi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCINHECHUA

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue U GU3nYECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoJIelicTBHE C MeETallaMH, HEMETaJUlaMH, IIejIo4aMu). XJIOPOBOAOPO.

ComngHast KMUCIIOTAa, XUMUYECKHE CBOMCTBA, NOJIyYEHHE, MpUMEHEHHe. [[elicTBue




2.2

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeKa. BaxkHeilIine XJIOpHUAbI U UX

HaxO0JICHUE B MIPUPO/JIC

OOmas xapakTtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble cTeneHu okucienus. CTpoeHue u Gusnueckue cBOCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dbusnueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KuCIOTa, (PU3NYECKHE U XUMHUYECKHE CBONCTBA
(o0mme Kak mpeAcTaBHTENS Kiacca KHCIOT W crenuduieckue). XUMHUSCKHUE
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOMY4YeHUS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. Haxoxnenue cepsl U €€ COeAMHEHUN B IpUpoje. XUMHUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA

2.3

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTETICHH OKUCIICHHS. A30T, paclipoCTpaHEHUE B IPUPOJIE,
¢bu3znueckrue U XMMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero (u3MuecKue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHSA, UX (U3NYECKHEe M XMMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauectBenHnasi peakiusi Ha MOHBI aMMOHUS. A30THas KUCJIOTa, €€ TOJy4YECHHE,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHuil. XUMUYECKOE 3arpsi3HEHUE OKPYKaIolIeH
Cpelbl COeIMHEHUAMH a30Ta (KUCIOTHBIE JIOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBBI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QuU3MUECKUE U
XUMHUYECKHE CBOWMCTBa, moiiydeHue. lcmonb3oBanue QocdaroB B kadecTBe

MUHEpAIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka s1eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTPOEHHUs
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS. YTJIepoll, auIOTPOITHBIC
MOTUGUKAIMK, PACIPOCTPaHEHHE B MpHpPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. Okcunbl yriepona,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBA, JIEHCTBHE HAa JKUBBIE OPTaHU3MBL,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6JICMBI, CBsI3aHHBIE C OKCHIOM




yriaepona(lV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA
apdekr. YrompHas KUCIOTa W €€ CONMM, WX (PUINYECKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W mpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHE, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJICH, AalETWJICH, 3TaHOJ, [JIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTHe o OHMOIOTHYECKH
BOKHBIX BEILECTBAX: XKHUpax, O€NIKax, YIrJIeBoJax — M HUX POJH B KU3ZHH
yeloBeka. MarepuaabHOE €IUHCTBO OPTaHMYECKMX W HEOPraHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kuciore. CHIMKATHI, UX UCIOJIb30BAHHE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel e cTpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [Ipobiembr Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIHMA Ha XJIOPUA-
HMOHbI M HaOJIOJEHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTpa’KarolIue
¢u3nyecKre 1 XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAaHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3laMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEeHHE Mpolecca
oOyriuBaHMUs caxapa MoJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHUYECKHUX CBOMCTB pa30aBICHHOW CEpHOM KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH U HaONMIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEepHalioB), 0OOpa3laMu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; OIyYeHHE, COONpaHne, paclo3HABaHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIHMi Ha HOH
aMMOHMS W (Qochar-uOH M U3yyEHHE TPU3HAKOB UX IPOTEKAHU,
B3aMMOJICICTBUE KOHIIECHTPUPOBAHHOM a30THON KUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJb30BAHUE BHUAEOMATEPUANIOB); M3y4YEHHE MOJENeH KPHUCTAIIMYECKUX
peméTok anmaza, rpadura, ¢yuIepeHa; O03HAKOMJEHHE C IPOLECCOM

azicopOLMU pacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, PACMO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAaYeCTBEHHBIX pEaKIMi Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yY€HHE NPHU3HAKOB KX IPOTEKaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIHEPUMEHTATbHBIX

3aaa4 110 TEMC «BakHene HeMeTamIbl 1 HX COCAHNHCHU

Meramisl 1 BX COCOAUHECHUA

3.1

OO1w1ast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuonuueckond cucreMe XUMHYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHns aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METaJJIMYECKasi ~ KpUCTaInyeckass pemeérka. ODJIEeKTPOXUMUYECKUH  psf

HaHpH)I(eHI/Iﬁ MCTAJJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MONTy4eHUS
MeTtayuioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

[lenouynsle MeTamibl: moyoxkenue B llepuonmyeckold cucTeMe XHMHUYECKUX
anemeHntoB .M. MenaeneeBa; cTpoeHHE UX aTOMOB; HaXOXJIECHHE B MPHUPOJIE.
Ouznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
THAPOKCUABI HATPUA W KaJius. HpI/IMeHCHI/Ie MISCJIOYHBIX MCETAJJIOB U HUX

COeTMHEHUN

3.4

Illenoyno3eMenbpHBIE  METaIbl MarHui W KajJbLMH:  IIOJO)KCHUE B
[Tepuonnueckoit cucreme xumuueckux 3neMeHToB .M. MeHneneeBa; crpoeHue
X aTOMOB; HaXxOxJAeHHe B mnpupoje. Pusnueckue U XUMHYECKUE CBOMCTBA
MAarivisd " KaJbIIU. Baxcﬂeﬁmne COCONHCHUA KaJIbIIUs (OKCI/IH, FI/IleOKCI/I)I,

conn). JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomuHuii: nonoxkenue B llepuonmyeckoil cucteMe XHMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa; CTpo€HHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA AFOMUHMSI. AM(OTEpHBIE CBOICTBA OKCHIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMuiyeckux siaeMenTon J[. M.
MenzeneeBa; CTpoeHHE aroma; HaxoxaAeHue B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THApPOKcUAbl u conu xene3a(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MOTyYEHUE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJJIOB U CIIJIaBOB,

ux (u3nueckuMH CBOMCTBAMHU; H3YYEHUE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUS OKCHJA KajdblUsd M HATpUsi C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BO/IBI;
mpoiiecca TOPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblius, amromunus, nubka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IeHNEe U OMMCAaHWE MPOIECCOB OKpAIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajublusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THJIPOKCHIA ANIOMHHHS M TUIAPOKCUIA
[IMHKA; PEIICHHE IKCIIEPUMEHTANIbHBIX 3a/71a4 110 TeMe «BaxxHeime MeTauuibl U

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTCeprajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajbl B HOBC@I[HGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TPAaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHe
okpyxaromeit cpenst [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(PTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " MIPOMBIIIJICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpas3loB MaTepuaoB (CTEKIO, CIJIaBbl

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)



IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

11

0 TII03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYCCKOI HAayKH Kak obractu COBpPCMECHHOTI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJICIN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOTUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOIO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmanenne cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIIOXHOE BEUIECTBO, OAHOPOAHAS U
HEO/IHOPOJIHAsi CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJWYECTBO BEHIECTBA, MOJIb, MOJISpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb (CPEAHss), XMMHYECKas
peaKIus, peaKkIud COCIAMHEHHS, PEaKIUH pa3IoKEHHs, PEaKIuu
3aMeIleHUs, PeaKMu OOMEHa, TEIUIOBOH 3((EKT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PEaKIUH, PAacTBOpP, MAaccoBas HOJST XUMHYECKOTO
AIIEMEHTA B COEIMHEHUH, MAaCCOBast I0JISl M TIPOLIEHTHAS KOHLIEHTPALIUS

BEIIIECTBA B PACTBOPE, PO aToOMa, MIICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHASL U HETIOJIApHAs
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonuueckuil 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

YMEHHE MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MAaTEPUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YAOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEeHUE TPOrHO3UPOBaTh BIUSHUE BEIIECTB
Y XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE HHTErpUpOBaTh XMUMHUYECKHE 3HAHUS CO 3HAHMSIMH JIPYTHX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHass W Hay4dHO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIIEHWBAaTh WH(GOPMAIMI0O O BEIIECTBAX, HX
NpeBpalleHUsIX M NPAaKTHUYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHU A y“IC6HO-HO3HaBaT€J'IbHBIX 3aJgad

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KATUS U KATbIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATEIBHOCTD),
6 MPOCTBIX W CJOXHBIX BEHIECTB OT TIOJOXEHHUS JJICMECHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U  TIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne kinaccuupoBarth:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIT
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHYECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJA, O30H, BOJOPOJI, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamuil, MarHHii,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC€ WX BOJHBIX PAcTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (I), uunka, xeneza (Il u
' I11), oxcuast yraepona (Il u 1V), kpemuus (1V), azota u docdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasi,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEPU30BaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHNYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCJIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCIATH (IIPOBOUTH PACUETHI):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSAM XHMHUYCCKHX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BellecTBa, 00BEM M MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrozeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIIEHUH; yMeHUE CchOpMyIHpoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U IabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMU OE30MACHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B IIOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEACHHS B MEJISAX COepeKeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEIACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB IUIAHUPOBAHUS U OCYLIECTBIICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONrcaHue (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

U3Yy4eHHEe CII0COO0B pa3eNieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; MMOJIYy4YCHUC
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C OMNpPEIENEHHONM MaccoBOM  nonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
dbenondranenna) A ONpeneNeHUs XapakTepa cCpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JpyrMM W3  pacTBOpa  COJIH;
uccliieioBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«Baxkneiinme MeTauIbl 1 UX COEIUHEHU

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMH Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HOHBI: XJOPHI-, OpOMUI-,
uomua-, cyinedar-, Qocdar-, KapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

141

MNpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBAThH CBA3U MCXKAY pCaJIbHO Ha6J'IIOI[aCMBIMI/I XHUMHUYCCKHUMU
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMHPC,

O0OBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTHG " CJIOXKHBIC BEIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX IeMeHTOB. CTEneHb

OKHUCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0as XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Tra3oB.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nuecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[Iepnoanueckuit 3akoH u lIlepuognueckass cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB [[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPAIKOBOrO HOMEPA,

HOMCPOB II€pUOJa U TPYIIIbI 3JICMCHTA

2.2

CTpOeHI/IC aroMmoB. CocTaB aTOMHBIX AACP. M3oTomEl. SJICKTpOHLI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XWMHYECKHX DIJIEMEHTOB

Ilepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKMX W HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEMEHTOB B Ilepumomgmyeckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBajeHTHas (mojisipHass U HENOJIsIpHasl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKHM M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BJICKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyeckue U XMMHUYCCKHE CBOMCTBA BOAOPOIHBIX COGIII/IHCHI/Iﬁ HEMCTAJJIOB:

XJOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemetamwioB: cepel (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). [onyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, mequ(ll) u

xenesa(ll, 11). TTonmyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB QJIIOMUHUA, Kene3a, [uHKa). [loayuyeHue OcCHOBaHMM U
aM(}OTepHBIX THAPOKCHJIOB

OO0me XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMUYECKHE CBOWCTBAa KOHUEHTPUPOBAHHOW CEPHOM © a30THOM KHCIIOT.
[Tony4yenue kucnot

OO0me xuMHYECKUe CBOMCTBA cpenHuX conet. [lomyuenue coneit

[Tonydyenne, coOupaHme, paclo3HaBaHWE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu
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[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

M3MEHEHHMIO CTEIICHEH OKHCICHUS XUMHUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii A3 PEeKT XUMHUECKONW pPeakluy, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIAEHHSI M BOCCTAHOBJIICHMA.  ODJIEKTPOHHBIA  OanaHC
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIEKTPOUThL. CHIIbHBIC U clTa0ble 2JIEKTPOIUTHL. CTEIeHb AUCCOIUAIIH
Peakiiuu monHoro obmeHa. YCIOBHS NMPOTEKAHUS PEAKIMA MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKHM3HU 4elnoBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpuu U OBITY.

HepBaﬁ NmoMomub MMpru XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
pelIeHuH DKOJOTHYECKUX TMpoOjeM. YCWiIeHHe MapHUKOBOTO d(ddekra,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYIyH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIJIEHHOCTH UX coequHEHUH. [IoHsATHE 0 KOPPO3UM METAJIJIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKH YTIJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIECTBAX KAaK O COCTUHEHMSX
yrieposa (MeTaH, 3TaH, TUJICH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8-i kitacc: 6a30BbIN ypOBEHb: YUeOHUK; 5-€ U3/IaHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIMOHEpHOE 0OIIECTBO
«M3marensctBo «IIpocBemenue»

* Xumust: 9-if kiacc: 6a30Bbli YPOBEHb: YUECOHUK; S-€ U3aHue, IepepadoTaHHOE
["a6puensn O.C., Octpoymos U.T'., CraakoB C.A. AKIIMOHEpHOE OOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






