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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma no yueOHOMy npeamety " Xumus 8 -9 kiaaccol”
COCTABJICHA HA OCHOBAHWMU:

1. 3akona JIHP «O06 oOpa3zoBanuu» (npunar [locranoBnennem HapomHoro
Coseta 19urons 2015 roaa, ¢ "BMEHEHUIMU, BHECEHHBIMU 3akoHamu oT 04.03.2016
Ne 111-1HC, 0103.08.2018 Ne 249-11IC ot 12.06.2019 Ne 41-ITHC, ot
18.10.2019 Ne 64-ITHC, ot 13.12.2019 Ne 75-ITHC, ot 06.03.2020 Ne 107-ITHC, ot
27.03.2020 Ne 116-ITHC);

2. T" ocyjapcTBEHHOT0 00pa30oBaTeNbHOrO CTaHAApTa OCHOBHOTO OOIIETO
00pa3oBaHusl, yTBEPKACHHOIO TPUKa3oM MuHuCTEPCTBA 00pa30BaHUS U HAYKH OT
30.03.2022 Ne 22 - HII, 3apeructpupoBadnHoro Munucrepcersom Octunmm
Honenkoi Haponnoit PecnyGimku 05.04.2022 nox peructpaunoHHbM Ne 5054,

3. IIpuMepHOI OCHOBHO# 00Pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHusl, yTBEPKACHHON MpukazoM MuHUCTEPCTBA 00pa30BaHKs U HAYKU
Honenkoi Haponnoit PecnyGimku ot 18.07.2022r. No 586.

4. Yuebnoro miana MbOVY «Cpennsist mkona Nel4 r. Mapuynosis» Ha
2023-2024 yu.r

5. Kanenpapuoro y4yeOHoro rpaguka MOY «IIlkona Ne22 r. Topeza» Ha
2022-2023 yu.r., yTBEPKAECHHOTO TPUKA30M OT «23» aBrycra 2022 1. Ne 149
(ocHOBHOE 001IEE 00OpPA30BAHKUE).

OO01mast XxapakTepucTUKa Y4eO0HOro npeamera « XuMmush)

Bknaxg yueOGHoro mpeamera «Xumus» B AOCTHKCHHE IEJIEH OCHOBHOTO
oOmero oOpazoBaHusi 0OYCJOBJIEH BO MHOIOM 3HAQYCHHEM XUMHUYECKOW HAyKH B
NO3HAHWHM 3aKOHOB MPHUPOJABI, B Pa3BUTHH MPOW3BOAMTEIBHBIX CWJI OOIIECTBA U
CO3/IaHMM HOBOH 0a3bl MAaTEPUATBHON KYJIBTYPBI.

XUMHUS KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAYK PacHpOCTpaHMIIA CBOE
BIIMSTHHE HA BCE OOJIACTH YEJIOBEYECKOIO CYIIECTBOBAHUS, 3aajla HOBOSC BUJICHUE
MUPA, CTaja HEOTHhEMJIEMBIM KOMIIOHEHTOM MHPOBOW KYJIBTYPbl, HEOOXOIMMBIM
YCIIOBUEM >KU3HHM OOIIECTBA: 3HAHUE XUMUH CIYXKUT OCHOBOH AJisi (POPMUPOBAHUS
MUPOBO33PEHUST YEJIOBEKA, €r0 MPEICTABICHANA O MATEPUAIbHOM €IUHCTBE MUDA,
BOXHYK)  pOJIb  HMrparoT  (QOPMUPYEMBbIE  XUMHUEH  NPEACTABICHHS O
B3aMMOIPEBPALICHUSAX SHEPTUU U 00 HBOJTIOLIMN BELIECTB B MPUPOJIEC, COBPEMEHHAsS
XUMHs HAMpaBjIeHA HA PELICHUE TIOO0ANBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS
YEJIOBEYECTBA - CBIPbEBOM, DOHEPIETUYECKON, MHILEBOM W OKOJIOTHYECKOH
0€30MacHOCTH, TPOOIIEM 3APABOOXPAHEHHSI.

B ycrnoBusx BO3pacTarolIero 3HAUEHUS XWMUM B SKM3HM 0OLIECTBA
CYLIECTBEHHO TMOBBICHJIACh POJIb  XMMHMYECKOro oOpa3oBaHus. B  mmane
COLMAIM3ALNN OHO SIBJISIETCA OJHUM W3 YCIOBMH (OPMUPOBAHUS WHTEIJIEKTA
JUYHOCTH U TAPMOHHYHOTO €€ Pa3BUTHSL.

COBpEMEHHOMY ~ YETIOBEKY XHMHYECKHME 3HAHHMS  HEOOXOAUMBI  JUIs
nprOOpETEHNS OOIIEKYIBTYPHOTO YPOBHS, MO3BOJSIOLIETO YBEPEHHO TPYAUTHCS B



COLIMYME W OTBETCTBEHHO y4aCTBOBaTb B MHOTOOOPA3HOM KM3HW OOIIECTBA, s
OCO3HaHUSl BOKHOCTH PA3yMHOTO OTHOINEHUS K CBOEMY 3J0POBBEO M 3J0POBBIO
OPYTHX, K OKPY’KaroUled NPHPOIHON cpene, ANl TPaMOTHOTO MOBEACHHS MPU
UCMOJIb30BAaHUH PA3IMYHBIX MATEPUAIIOB M XMMHYECKHAX BEIIECTB B MOBCEAHECBHOMN
YKU3HU.

XHUMHUYECKOE O00pa30BaHUE B OCHOBHOM IIKOJE SIBASECTCS Oa30BBIM IO
OTHOIICHUIO K CHCTEME OOWIEro XUMHYECKOro ooOpazoBanusa. [lostomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO PeAIM3YET MPUCYIIUE OOIIEMY XUMUYECKOMY
O0Opa30BaHMIO KIIFOUEBBIE LEHHOCTH, KOTOPBIE OTPAXAKT TOCYJapCTBEHHBIC,
OOLIECTBEHHBIE U WHANBUAYAIBHBIE TOTPEOHOCTH. DTUM ONPEACTAETCS CYLIHOCTh
o0uiei crparerun 0Oy4YeHUs, BOCIIMTAHUS M Pa3BUTHs OOYYArOMIMXCS CPEACTBAMU
y4eOHOTr0 mpeaMeTa « XUMHUSD?.

HUzyuenue npeamera: 1) crnocoOCTBYET peaau3alid BO3MOXKHOCTEH JUIs
camMopa3BuTUss W (POPMUPOBAHUS  KYJIbTYpPHl JHMYHOCTH, €€ oOwmeid wu
()YHKIIMOHATBHON TPAMOTHOCTH; 2) BHOCUT BKJIaJ B (POPMUPOBAHUE MBILUICHUS U
TBOPUYECKUX CHOCOOHOCTEN MOAPOCTKOB, HABBIKOB MX CAMOCTOSITENIbHON yueOHOM
JEATELHOCTH, SKCIEPUMEHTAIBHBIX U UCCIIEA0BATEIBCKAX YMEHUH, HEOOXO0IMMBIX
KaK B TOBCECIHEBHOW >KM3HHM, TaK M B MNPOPECCHOHATBHOW JEATEIBHOCTH 3)
3HAKOMHMT CO CHELM(PUKON HAYUHOTO MBILIICHUS, 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOTO
B3[JIS1a HA €IUHCTBO MPUPOJBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TallOM B
(OpMUPOBAHNY €CTECTBEHHO-HAYYHOH IPaMOTHOCTH MOJPOCTKOB; 4) cIOCOOCTBYET
(OpPMUPOBAHUIO IICHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K
OPUPOJIE, K YEIIOBEKY, BHOCHT CBOW BKIaJ B SKOJOTMYECKOE OOpa30BaHUE
HIKOJIbHUKOB.

Ha3panHble HanpaBieHUs B 00yUYEHUN XUMUU O0ECIIEUNBAKOTCS CIIEHM(PUKOH
COJICP)KAHUSI TPEAMETA, KOTOPBIA SBISCTCA MEJATOTMYECKH aJanTHPOBAHHBIM
OTpaKeHUEM 0A30BOM HAYKM XMMUM HA OMPEIACIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumun 0OCHOBHO# HIKOJIbI OPUEHTUPOBAH HA OCBOCHUE 00YYarOIUMUCS
OCHOB HEOPraHWYECKOW XMMHUH U HEKOTOPBIX TMOHATUH W CBEICHUI 00 OTAEIBHBIX
00BEKTAX OPraHNYECKON XUMUH.

Crpykrypa coaep:kanust mpeaMera c(pOPMUPOBAHA HA OCHOBE CHCTEMHOIO
NoaX0Ja K ero u3ydeHuro. COIAEp)KaHWE CKIIAJBIBACTCS M3 CUCTEMBI MOHSATHHA O
XUMHYECKOM SJIEMEHTE W BEIIECTBE M CUCTEMBI MOHITHIA O XUMUYECKOW PEAKLIVIH.
OO0e 3TH CHCTEMBI CTPYKTYPHO OPraHW30BaHbl MO MPUHIUNY MOCIEN0BATEIBHOIO
Pa3BUTHSl 3HAHWKA HA OCHOBE TEOPETHUYECKUX NPEIACTABICHHUNA PA3HOTO YPOBHS:
ATOMHO-MOJICKYJIIPHOTO YYEHUSI KaK OCHOBBI BCEr0 E€CTECTBO3HAHMS, YPOBHS
[Tepuoanyeckoro 3akoHa J[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUH, YUECHUS
O CTPOCHMM aTOMa M XMMHWUYECKOH CBS3H, MPEACTABICHUH 00 3JIEKTPOIMTUYECKON
JUCCOLMALMK BEUIECTB B pacTBOpaxX. Te€OpeTHYECKUE 3HAHUSI paCCMAaTPUBAKOTCS HA
OCHOBE OJMIMPUYECKH TOJYUYEHHBIX W OCMBICICHHBIX (DAaKTOB, Pa3BHBAIOTCS
NOCTIEAOBATENBHO OT OJHOTO YPOBHS K IPYTOMY, BBIMOJHSS (PYHKIMU OOBSICHEHUS U
NPOrHO3MPOBAHMS  CBOMCTB, CTPOCHHST M  BO3MOXKHOCTEH  MPAKTHYECKOIO
NPUMEHEHUS U TIOJYUYEHHUS M3y4aeMbIX BEIICCTB.

Takass opraHM3anusi COJACP)KaHUS Kypca CIIOCOOCTBYET MPEACTABICHUIO
XAMHYECKON COCTABIIONIEH HAY4YHON KapTUHBI MUpA B JIOTUKE €€ CHCTEMHOM



npupoabl. Tem cambiM  00OECHIEUMBACTCS BO3MOXKHOCTH (DOPMHUPOBAHHS Y
00y4aroImmxcst HEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHWIO U METOJIaM MTO3HAHUS
B HayKe. BaXHO Takke 3aMETUTh, YTO OCBOCHUE COACPKAHMS Kypca MPOUCXOIUT €
NPUBJICYCHUEM 3HAHWUN W3 paHEE M3YUYEHHBIX KypPCcOB. «OKpY>KaOIWMHA MHUPY,
«buosorus. 5-7 xkiaccel» U «dusznka. 7 Kinacey.

Henn n3ydenus: yaeOHOro npeamera «XuMusH»

K HampaBneHwro TEPBOCTENEHHOH 3HAUYMMOCTH TPH  peanu3aluu
oOpazoBarenbHbIX (QYHKOMI npeaMmeTa «XuMusy)»  TPAJAMLMOHHO  OTHOCST
(opMUPOBaHME 3HAHMI OCHOB XMMHUYECKOW HAYKM Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, NPAKTHYCCKOH JACIATEIIbHOCTH 4YEJIOBEKA M KAaK OJHOr0 W3
KOMIOHEHTOB MUPOBO# KyJIBTYpPBL. 3ajaya MpeaMeTa COCTOMT B (POPMHUPOBAHHUU
CUCTEMBbl XMMHYECKUX 3HAHWN - BaKHECHUINIWX (DAKTOB, MOHSATHHA, 3aKOHOB U
TEOPETUYECCKUX TOJOKEHUH, JOCTYNHBIX OOOOMICHWA MHPOBO33PEHUYECKOTO
XapakTepa, A3blKa HAYKW, 3HAHWA O HAyYHBIX METOJAX M3YUYCHHs BEIIECTB W
XUMHYECKHAX PEAKIMH, a TakKe B (POPMUPOBAHUM M PA3BUTUM YMEHMIA M CIOCOOOB
JEATEIIbHOCTH, CBSI3aHHBIX C IJIAHUPOBAHWUEM, HAOIIOJCHUEM W MPOBEACHUEM
XUMUYECKOTO SKCIEPUMEHTA, COOJTIOICHAEM MPaBMil 0€30MacHOro OOpalleHus C
BELICCTBAMM B 110 BCEIHECBHOM >KA3HM.

Hapsny ¢ »TiM 1nenm wm3ydyeHHsl mpeaMeTa B OPOrpaMME YTOYHEHBI U
CKOPPEKTUPOBAHbI C YYETOM HOBBIX MPUOPHUTETOB B CUCTEME OCHOBHOIO OOIIETrO
oOpazoBanus. CerogHs B 00pa3oBaHMM 0CO00 3HAYMMOH  MPUBHAETCS
HANpPaBJICHHOCTh OOYyYEHHMssT HAa PA3BUTUE W CAMOPA3BUTHE  JIMYHOCTH,
(opMUPOBAHUE €€ UHTEIUIEKTA U 00UIeH KyJIbTypbl. OOyUYEHHE YMEHUIO YUUTHCS U
MPOJIOJIKATh CBOE 00pa30BaHUE CAMOCTOSTEIBHO CTAHOBUTCS OAHOM 13 BaYKHEHIITNX
(YHKIMIA y4eOHBIX MPEAMETOB.

B cBsI31 ¢ 3TUM MpH U3yUYEHUH TPEAMETA B OCHOBHOM IIKOJIE JOMHHUPYOLIEE
3HAUEHUE MPUOOPENN TAKUE LIEIN, KaK:

- ((OPMUPOBAHKUE WHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
camM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO PELICHHUIA,
CcocOoOHOM ananTUPOBATHCS K OBICTPO MEHSFOLIMMCS YCIOBUSIM KU3HU;

- HAMPABJIEHHOCTH O0YyYEHHUS HA CHCTEMATUYECKOE TPHOOIIEHUE yUAIUXCSl K
CaMOCTOSITENIbHOM MO3HABATENIBHON NEATEIIBHOCTH, HAYYHBIM METOJAM MO3HAHWS,
(OpMUPYIOIIMM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHUU,

- obecrieueHre yCIoBr, CIOCOOCTBYFOIIUX MPHUOOPETEHUIO 00YYarOLMMHCS
OMbITa Pa3HOOOPA3HON NEATENBHOCTH, TMO3HAHWS W CAMOIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJTFOYEBBIX KOMIIETCHIMI ), MUMEIOIMX YHUBEPCAILHOE 3HAYEHUE IS
PA3IAYHBIX BUAOB ACATEIbHOCTH,

- (popmupoBaHHe yMEHUI OOBACHATH M OLCHUBATH SIBJIICHUS OKPY>KAOLIETO
MUPA Ha OCHOBAHUM 3HAHWIA U OMBITA, MOJYYCHHBIX TPH U3YUYEHUH XUMUM,;

- opmupoBaHre 'y  OOy4YAMOIIMXCS TYMAHUCTUYECKUX  OTHOLICHUH,
NOHUMAHWS LEHHOCTH XUMHYECKAX 3HAHUH JU1s1 BBIPAOOTKM SKOJIOTUYECKH
LEJIECO00PA3HOr0 MOBEACHUS B OBITY M TPYAOBOH JACATENBHOCTH B UENSX
COXPAHEHUS CBOETO 3I0POBbS U OKPY KAFOIIEN IPUPOTHON CPEABI;

- pa3BUTME MOTHBALIMA K OOYYEHHWIO, CIMOCOOHOCTEH K CAMOKOHTPOIO H
CaMOBOCIUTAHHMIO HA OCHOBE YCBOEHMS OOIICUETIOBEUECKHAX IEHHOCTEH, TOTOBHOCTH



K OCO3HAHHOMY BBHIOOPY MPO(UIIS U HAMPABICHHOCTH JANbHEUIIIEro 00yYEHUSI.
Mecto y4eOHOro npeamera « XuMus» B Y4eOHOM IUIaHE

B cucreme oOmero oOpa3oBanusi «XuMus» TMPU3HAHA O0S3aTEIBHBIM
y4eOHBIM TPEAMETOM, KOTOPBIA BXOAUT B COCTAB NPEAMETHOW oOnactu
«ECTeCTBEHHO-HAY YHBIE TTPEIMETHI.

VY4eOHBIM MIaHOM Ha €€ U3yUYeHHe OTBEACHO 136 yueOHBIX 4acoB - Mo 2 yaca
B HEZEMO B 8 U 9 Ki1accax COOTBETCTBEHHO.

JIs KaKI0ro Kiacca mpeayCMOTPEHO PE3CPBHOE YUEOHOE BPEMs, KOTOPOE
MO>KET OBITh MCIOJIb30BAHO YYACTHHKAMU OO0pa30BaTEILHOTO MpoLEecca B LENIX
(OpMUPOBaHUST BApUATUBHONW COCTABIISIFOLICH COACPaHHMsI KOHKPETHOH paboucit
nporpammbl.  [lpu 3ToM oOs3arenbHas (MHBApHAHTHAS) YAacTh COJCP)KAHUS
npeaIMeETa, YCTaHOBJIEHHAS MPUMEPHOH paboUeii MpOrpaMMoid, U BpeMsl, OTBOJUMOE
HA €€ U3YUYCHHE, JOJDKHBI ObITh COXPAHEHBI TOJTHOCTHIO.

B crpykrype nmpumepHOil pabGoueil mporpamMmbl Hapsiay C MOSCHUTEIBHOMN
3aNMCKOM BBIAEIIEHBI CIEAYIOMIME PA3IETIbL:

- MJTAHUPYEMBIC PE3YJIbTATBl OCBOCHHsI YYEOHOTO NOpeaMeTa «XHMHSDY -
JIMYHOCTHBIE, METANPEAMETHBIE, TPEAMETHBIE,

- COJCpPKaHKE YUEOHOTO MPEeAMETA « XUMUS» MO ToAaM 00y UYCHHS,

- IPUMEPHOE TEMATUYECKOE IUIAHUPOBAHUE, B KOTOPOM JECTAIM3UPOBAHO
COIEPKAHUE KKAOW KOHKPETHON TEMBI, YKa3aHbl KOMMYECTBO YaCOB, OTBOAUMBIX
Ha €€ U3YUYCHHE, U OCHOBHBIC BUIbI YUCOHOM NEATENBHOCTH YUCHUKA, (POPMUPYEMBIC
NPU W3YYEHUU TEMBI, MPUBEAEH TIEPEUYECHb ACMOHCTPALMA, BBINOIHAEMBIX
YUUTENEM, U MEPEYECHb PEKOMEHAYEMBIX J1a0OPATOPHBIX ONBITOB M MPAKTUYECKUX
padoT, BBIMOIHSAEMBIX YUYAILAMHUCS.



COJAEPKAHUE YYUEBHOI'O IPEIMETA

8 KUIACC
IlepBoHa4yaibHBIC XUMHYECKHE NOHATHSA

[Tpeamer xumuu. Ponp XMMUKM B JKU3HM YEIOBEKA. Tena M BELIECTBA.
dU3NYECKUE CBOMCTBA BEHIECTB. ATPErarHo€ COCTOSHUE BewmecTB. [loHsTHE O
METO/IaX MO3HAHMS B XUMHU. XUMHS B CUCTEME HayK. UMCTHIE BEIIECTBA H CMECH.
CriocoOsl pa3aesicHust CMECEH.

ATOMBI W MOJIEKYJBl. XUMHYECKHAE 3JIEMEHTBl. CHUMBOJIBI XUMWYECKUX
3EMEHTOB. [IpOCTBIE M CTTOKHBIE BEIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumuueckas popmyna. BaleHTHOCTb aTOMOB XUMUYECKHX SJIEMEHTOB. 3aKOH
NOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAS aTOMHass Macca. OTHOCHTENbHAS
MOJIEKYJIsIpHast Macca. MaccoBasi 10JI1 XUMHUYECKOTO JJIEMEHTA B COCMHECHHUN.

OU3NYECKNE U XUMUYECKHE SIBICHHAS. XUMHUYECKAs PEaKUysl U €€ MPU3HAKH.
3aKOH COXPAaHEHMS MAacChl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Kiaccupukanms
XUMUYECKHUX PEAKIMIA (COCTUHEHMS, PA3TIOKEHUS, 3AMELICHUS, OOMEHA).

Xumuyeckuii yxcnepumenm. 3HAKOMCTBO ¢ XUMUAYECKOM TTOCYION, C TIPABAJIAMHA
palboTHI B JTAOOPATOPUK U MPUEMAMK 00palIEHUs C Ja00PATOPHBIM 000PYTI0BAHUEM,
W3YUYCHHUE W OTMMCAHUE (PU3MYECKHAX CBOMCTB 0OPA3LOB HEOPraHMYECKUX BEUIECTB,
HaOmoaeHue (pu3nUecKux (TUIABJICHUE BOCKA, TASHHUE JIbJA, PACTUPAHHUE caxapa B
CTYIIKE, KUIMCHHE W KOHJCHCAIMS BOJAbI) M XHUMHUYECKMX (FOPEHUE CBEYH,
MPOKAJIMBAHUE METHOW MPOBOJIOKM, B3AUMOJICHCTBUAE MEJla ¢ KUCJIOTOM) SIBJICHUMA,
HaOMOJICHUE W ONKMCAHWE TMPU3HAKOB TMPOTCKAHHMS XHMWYECKUX PEaKLmid
(pa3nokeHUE caxapa, B3aMMOJCHCTBUE CEPHOH KHUCIOTHI C XJIOPUAOM Oapws,
pasznoxenue ruapokcuaa Meau(Il) mpu HarpeBaHWM, B3aMMOJACHCTBHE JKEJe3a ¢
pactBopoM conm Meau(11)); nayuenue cnocoOOB pa3Ac/icHUusl CMECEH (C MOMOIIBIO
MarHuTa, (UIBTPOBAHWE, BBIMAPUBAHKWE, JUCTWLIALMS, Xpomarorpadus),
NPOBEICHUE OYMCTKM MOBAPECHHOM CONM; HAOMIOAEHUE W OMUCAHUE PE3YJBTATOB
NPOBEJECHUS OMbITa, WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MAacChl, CO3JaHHE
MOJICIICH MOJIEKYJT (IITAPOCTEP>KHEBBIX ).

Baxueiimimue npeacraBuTe/ M HCOPraHNYECKUX BEIECTB

Bo3nyx - cMech razos. CocraB Bo3ayxa. Kucimopoa - 3J1€MEHT U TPOCTOE
BEIIECTBO. HaxokneHue Kucaopoaa B MNPUPOAE, (PU3MYECKHME M XUMHYECKHE
cBoiictBa (peakumu ropenus). Oxcuawl. [Ipumenenuwe kucnopoaa. CnocoObl
NOJIyUYEHUsT KHUCIOpPOAAa B JIA0OpaTOpud W MPOMBILIIEHHOCTH. KpyroBopor
KHcnopoa B mpupoie. O30H - alJIOTPONHAS MOAU(PHUKALMS KUCIOPOa.

TemnoBoil 3pPekT XUMMUUECKONH PEaKIMK, TEPMOXHUMHUYECKHAE YPABHEHUS,
3K30- M JHIAOTEPMUYECKHE PEAKUMHU. TOIUIMBO. YroJib U METaH. 3arps3HEHUE
BO3/lyXa, YCWICHHUE MAPHUKOBOTO 3(PQeKTa, pa3pymeHue 030HOBOTO CJI0SI.

Bogopon - anemenT u npocroe BeniectBo. HaxoxxaeHre BOAOPOa B MPUPO/E,
(PM3AYECKUE U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MOTy YeHus. KucioTsl
Y COJIM.

KomnuectBo Bemectra. Mosb. MonsipHas Mmacca. 3akoH ABOraapo.

MoutsipHblii 00BEM ra30B. PacYéThl MO0 XUMUYECKAM YPABHEHUSIM.



dusznueckue CcBoOicTBA BOAL.. Boma kak pactBopurenb.  PacTBOpBHL
HacellieHHple M1 HEHACBILLEHHBIE PACTBOPBL. Pacmeopumocms sewjecme ¢ 6ode ! .
MaccoBas 107151 BEIIECTBA B PACTBOPE. XUMHUUYECKUE CBOMCTBA BOJIbI. OCHOBAHMS.
Pone pacTBOpPOB B NMpUPOJE U B JKU3HU 4eNOBEKa. KpyroBopoT BOABI B MPUPOLE.
3arps3HeHUE NPUPOAHBIX BOA. OXpaHa U OUMCTKA IPUPOAHBIX BOJIL.

Knaccupukauus Heopranmueckux coeauHeHuil. Okenapl. Kiaccupukanms
OKCHJIOB.  €OJI€00pa3yromue (OCHOBHBIE, KUCIIOTHBIE, aM(POTEPHBIE) U
HecosieoOpazytone. HoMeHKIarypa OKCHIOB (MEXKAyHAPOIHAS W TPUBHAJIbHAS).
OU3NYECKUE U XUMUYECKUE CBOMCTBA OKCHIIOB. [ 10JTy4eHrE OKCHIOB.

OcHoBannsa. Krnaccudukanusi OCHOBaHMIA: WIENOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMmeHknaTypa OCHOBaHWU (MEXKIyHapoaHass W TpUBHAIbHAs).
DU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBaHMiA. [lojlyueHre OCHOBaHUH.

Kucnotsl. Knaccupukanus kucnor. HomeHknarypa KuciaoT (MexayHapoaHast
U TpuBMaibHast). OU3MUECKHE U XUMHYECKHE CBOMCTBA KHUCIOT. Psij akTMBHOCTH
metauioB H. H. bekerosa. [Tonyuenune kucnor.

Comu. HomeHknarypa coneil (MexXIyHapoHast U TPUBHAJIbHAS ).

DU3NUYECKUE U XUMUUYECKUE CBOMCTBA cosicii. [lommyueHnue coliei.

I" eHeTMUECKas CBS3b MEXIY KJIACCAMHA HEOPraHUYECKUX COCTMHEHMIA.

Xumuueckuii IKCnepumenm. Ka4CCTBCHHOC OIPCACIICHUC COACPKaHuA
KHCIIOPOJia B BO3IyX€E; MOMYUYEHUE, COOMPAHUE, PACTIO3HABAHUE U U3YUYEHHE CBOMCTB
KHCIIOpO/ia;, HAOMIOACHUE B3aUMOJCHCTBUS BEIIECTB C KUCJIOPOAOM M YCJIOBHS
BO3HMKHOBEHUS W MPEKPALICHUS] TOPEeHUs (MoKapa), 03HaKOMJIEHUE ¢ oOpasiaMu
OKCUJIOB M OINUCAHWUE WX CBOWCTB, MOJIyYCHUE, COOMpPAHWE, PACMO3HABAHUE W
W3YYCHHE CBOWCTB BOJOPOAA (FOPEHUE), B3AaMMOJCHCTBHE BOAOPOAA C OKCHIOM
meau(IT) (BO3MOKHO HMCIONB30BAHUE BHACOMATEPUAIOB), HAOMOAECHUE 00pa3LOB
BEIIECTB KOJMYECTBOM | MOJIb; HCCIEA0BAHUE OCOOEHHOCTEN PACTBOPEHHS BELIECTB
C Pa3NUYHOW PACTBOPUMOCTBI), IPUTOTOBICHUE PACTBOPOB C ONPEACIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BELIECTBA, B3aUMOJECHCTBHAE BOABLI C META/UIAMU
(HaTpUeM W KaibUMeM) (BO3MOKHO — HKCIIOJIb30BAHHE  BUACOMATEPUATIOB);
ONPEACNICHUE PACTBOPOB KHCIOT M IHEJIO0YEH C MOMOLIBK) HWHAWKATOPOB,
UCCIICIOBAaHUE OOpa3LOB HEOPraHWYECKMX BEHICCTB PA3IMYHBIX  KJIACCOB,
HaOIFOICHUE U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIOT W LIEJIOYCH;
U3y4YeHHE B3auMoeiicTBus okcnaa meau(I1) ¢ pacTBOpOM CEpHOI KMCIIOTBI, KUCIIOT
C METAUIaMH, PEaKIUil HEUTpATM3ALUK, ITOJIYYCHHE HEPACTBOPUMBIX OCHOBAHWIA,
BBITECHEHME OJHOIO MeTajula JAPYTMM M3 PAacTBOpa  COJIA,  PEUICHUE
SKCHEPUMEHTANIBHBIX 3a1a4 MO0 TeMe «BakHelmme Kiacchl HEOPraHUYECKUX
COCIMHECHUIN).

Ilepuoauvecknii 3aK0H U MEPHOAUYECKAS CHCTEMA XUMHYECKHUX YJICMEHTOB
. . Menaeneesa. CTpoeHue aToMOB. XMMUYECKAsA CBA3b.
OKHCIUTE/IbHO-BOCCTAHOBUTEIbHbBIC PEAKIIHH

[TepBbic TOMBITKM KIACCH(PHUKAIMM XUMHUYECCKHX 31€MEHTOB. [loHsATHE ©
rpynnax CXOAHBIX DBJIEMEHTOB (IIEIOYHBIE W IIEIOYHO3EMEIIbHBIE METAILIbI,

! KypcuBoM BBIACIICH YUeOHBIN MaTepUalI, KOTOPbIN H3Y4aCTCs, HO HC BBIHOCUTCS Ha [ 0CYIapCTBCHHYO
HTOTOBYIO aTTCCTALIHIO



TATOTEHbI, THEPTHBIE Ta3bl ). DNEMEHTHI, KOTOPBIE 00pa3y T aM(POTEPHBIE OKCUIBI 1
TUAPOKCHUIBL.

[Tepromueckuii 3axoH. [lepuoanyeckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
H. Menaeneesa. KoporkoneproaHas v JmuHHONEproAHas popmsl [leproarueckoi
CUCTEMBl XUMHUYeCKHX dieMeHToB J[. WM. Menneneesa. Ilepuoasl W rpymnmel.
DOU3NYECKHAN CMBICIT ITOPAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JJIEMEHTA.

Crpoenne aromMoB. CoctaB aTOMHBIX aaep. M3otomnsl. Onexktponsl. CTpoeHue
ANEKTPOHHBIX ~ O0OJI0OUYEK  aroMOB  mepBbIX 20 XUMUYECKMX  3JIEMEHTOB
ITeprnommueckoin cucremsl [|. M. Menaeneesa. XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA MO €10 nonokeHuro B [lepuoanueckoii cucreme /. . Menaeneesa.

3aKOHOMEPHOCTM M3MEHEHHUs pPaJMyca arOMOB XUMHWYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB MO TPynnaMm U nepuoaam. 3HaYeHUE
ITeprogmueckoro 3akoHa v [1eproanyecKoi CHCTEMBI XUMUYECKUX SJIEMEHTOB JUIS
pasBuTUA HayKu U npakTukuy. 1. . Menaenees - yYEHBINA U MpaKIaHUH.

Xumuueckass cBsi3b. KoBajicHTHass (MOJisspHAsl W HEMOJISpHAsi) CBS3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUAX IEMEHTOB. MOHHAs CBA3b.

Crenenp  okucneHus.  OKMCIMTENBHO-BOCCTAHOBUTENBHBIE — PEAKLUU.
[Tpoueccel OKACTEHUS U BOCCTAHOBICHUS. OKUCIUTENNA U BOCCTAHOBUTEIM.

Xumuueckuii Ixchnepumenm. HN3YUCHHUC O6pa3L[OB BCIICCTB MCTAJLJIOB H
HEMETAUIOB, B3aMMOJCUCTBAE TMIPOKCHIA LHMHKA € pPacTBOPaMHM KHUCIIOT M
LIEI0YEN; MPOBEACHUE OIBITOB, WIIIOCTPUPYIOMNAX TPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMH (TOPEHUE, PEAKIINU PA3IIOKECHHS, COCTUHEHUS).

MexnpeamMeTrHbie CBA3H

Peanuzanus MeXnpeAMETHBIX CBsI3€H MpW M3YyUeHUMHM XMMUU B 8 Kiacce
OCYILLIECTBJIIETCS 4YEPE3 MUCMOJb30BAHUE KaK OOMIMX €CTECTBEHHO-HAYUHBIX
NOHATUH, TaK W MOHATHMA, SBJSIOLIUXCS CUCTEMHBIMU JJIsl OTJCJBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO111e eCTECTBEHHO-HAYYHbIE TIOHATHS: HAayuHbIi (DAKT, TUNIOTE3a, TEOPUS,
3aKOH, AaHalM3, CHHTE3, KIacCU(pUKalMsi, MNEPUOAUYHOCTb, HAOIIOJCHHUE,
AKCIEPUMEHT, MOJEIIMPOBAHUE, U3MEPEHHUE, MOJIEIb, SIBJICHHUE.

duzuka: MaTepusi, aroM, OBJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIMI,
U30TONbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SJCKTPUUECKUMA 3apsj, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, Ta3, (PU3NUYECKUE BEIMUYUHBI, €TUHUIIbI
U3MEPEHUs, KOCMOC, TUTAHETHI, 3BE31bI, COJHIIE.

buosnorus: gorocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPATIBL, TOPHBIE MOPOIBL,
MOJIE3HBIE UCKOMAEMbIE, TOTUTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKAsA peaKkuus
[Tepromueckuii 3axoH. [lepuoanyeckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
H. MenpeneeBa. CTpoeHHE aroMOB. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOMCTB
XUMHUYECKHX JJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAIUSs, KAMbLUA U UX COCAMHECHUIA
B COOTBETCTBHH C MOJIOXKEHUEM BIIEMEHTOB B [ [€pHOIMUECKON CUCTEME U CTPOCHUEM



WX aTOMOB.

CTpoeHue BellecTBA: BUJBI XUMUYECKOH CBS3U. TUMBl KPUCTATHYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUMA KPUCTAIIMUECKON PEIIETKU U
BHJ1A XUMHUUYECKOM CBI3H.

Knaccupukaums  u HOMEHKJIaTypa  HEOPraHMYECKMX  BEILECTB
(MeKAyHapoaHas U TPUBHAIbHAS ). XMMHUUYECKUE CBOWCTBA BELIECTB, OTHOCSIIUXCS
K Pa3IUYHBIM KJIaccaM HEOPraHWYECKUX COCIUHEHUM, TEeHETHYEeCKas CBS3b
HEOPraHUYECKUX BEIICCTB.

Knaccudukaiius XuMU4eCKUX PEAKIUi MO pa3IuyHbIM MPU3HAKAM (0 YUCITY
W COCTaBY YYACTBYIOINMX B pEaKUUW BELIECTB, MO TemaoBoMy s¢dekry, mno
U3MEHEHUIO CTETNICHEH OKUCICHUS XMMHUYECKHX SJIEMEHTOB, O OOPATUMOCTH, MO
YYACTHIO KaTalu3aropa). JK30- U SHAOTEPMHUYECKUE PEAKIIUN, TEPMOXUMHAYECKUE
ypaBHEHMUSI.

[ToHsiTue O CKOpOCTM XMMUYECKOH peakuuu. [loHsaTue 006 OOpaTUMBIX U
HEOOpaTUMBIX XMMUYECKMX peakiusX. [IoHATHE O TOMOTEHHBIX U TE€TEPOr€HHBIX
PCaKAX. Honasmue o xumuueckom pasHosecuU. @(leOPbl, sjlusrouiue Ha cCKkopocmas
XUMUYECKOU peakuuu U nojlol)icenue XxumMuuecKozco padsnoesecus.

OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE — PEAKLMKU,  JJICKTPOHHBIA  OajiaHc
OKHCIIUTENBHO-BOCCTAHOBUTENIBHON ~ pEaKIuu. CocrapieHue  ypaBHEHUI
OKHUCIIUTENBHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMI €  MCHOJB30BAHUEM  METOAA
AJIEKTPOHHOIO OanaHca.

Teopus 3NEKTPONUTUYECKOM AUCCOLMALIMH. DIIEKTPOJIATHL U HEAIEKTPOJIUTHL.
Karuonbl, aHuoHbl. MeXaHW3M JTUCCOIMALIMM BEUIECTB € PA3TMYHBIMU BHUIAMU
XUMUYECKOH CBs3H. CreneHp auccouuanui. CATBHBIE U CITA0BIE JIEKTPOJTUTHL

Peaknyn noHHOTO 0OMEHA. Y CIIOBUS MPOTEKAHUS PEAKLMI HOHHOTO OOMEHa,
NOJHBIE M COKpaUIEHHBIE HWOHHBIC ypaBHEHMs peakiuid. CBoicTBa KHCIOT,
OCHOBAaHWi1 M COJICH B CBETE MPEACTABIEHUI 00 SJIEKTPOTUTUUECKON AUCCOLUALIVH.
KayecTBeHHBIE peakMy HA UOHBL. [lonamue o cudponuse coneil.

Xumuueckuii IKcnepumernm:. O3HAKOMJICHHUC C MOACIIAMH KPUCTAJUIMYCCKUX
PEIIETOK HEOPTAHUYECKMX BEILECTB - METAJUIOB M HEMETAJUIOB (TpaduTa 1 anmasa),
CIIOHBIX BEHICCTB (XJOPHAA HATPHs), HMCCICAOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKONH PEaKLMU OT BO3JCHCTBUS PA3MYHbIX (DAKTOPOB;, HUCCIIEIOBAHUE
ANIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MNPOLECCA IUCCOLMALMN  KHUCIOT,
iesIouei M cojiel (BO3MOKHO HKCIIOJIb30BAHME BHICOMATEPUAIIOB);, MPOBEIACHUE
OTBITOB, WJUTIOCTPUPYIOUIMX MPU3HAKK MPOTEKAHUS peakiuii MOHHOTOo oOMEHa
(oOpa3oBaHMe oOcCaJka, BBIACICHUE Ta3a, OOpa30BaHME BOJBI), OIBITOB,
WUTIOCTPUPYIOLIMX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PeaKluit
(rOpeHHuE, PEeaKIN PAIOKECHUS, COEAMHEHUS ), PACMO3HABAHUE HEOPraHWYECKUX
BEUICCTB C TMOMOIIBI0 KAUECTBEHHBIX PEAKIMHA HA  MOHBL, PEIICHUE
AKCMEPUMEHTATILHBIX 33/1a4.

HemeTaaibl 4 HX COeTHHEHUSI
OO0mias xapakTepucTuka TrajoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC CTENEHU OKHUCICHUS. CTpoeHHE M (PU3NUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB - rajIOTeHOB. XMMUYECKUE CBOMCTBA HA MpUMEPE XJiopa (B3auMOACHCTBIE



C MeETajllaMW, HEMETANIaMH, WIeJIouaMu). XJjopoBogopona. CofsiHas KHUCIOTa,
XUMUYECKUE CBOMCTBA, TMOJiyueHWe, TNpuMmeHeHue. JleiictBue xjopa U
XJIOPOBOJAOPO/A HA OPraHu3M 4eNoBeKa. BakHEeHIIME XJIOPUABI U UX HAXOKICHHUE B
IPUPOJIE.

OOwmas xapakTepucThka 31eMeHTOB Y 1 A-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETIEHU OKUCJICHUS.

CrpoeHue u pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB - KMUCIOPOAA U CEPHI.
ANNOTpOnHbIE MOAM(DUKALMN KUCIOpOAa U cepbl. XUMUYECKHE CBONCTBA CEPHI.
CepoBoaopo1, CTPOEHUE, PUINYECKUE U XUMHYECKHAE CBOMCTBA. OKCHIBI CEPBI KaK
NPECTABUTENM KUCIOTHBIX OKCUAOB. CepHas KUCI0Ta, PU3MUECKUE U XUMUUECKHUE
cBOiicTBa (OOIIME Kak MPEACTaBUTENs Kiacca KHUCIOT W Crenu(puyecKue).
XHAMHUYECKUE PEAKLIMH, JIEKAIUE B OCHOBE MPOMBIIIJIEHHOTO CMOCO0a MOIy4YeHUs
cepHoit kucnotel. [Ipumenenmne. Comu CEpHON KHCTOTHI, KAYECTBEHHAS PEAKIIMs HA
cynb(par-noH. HaxoxxaeHue cepbl U €€ COSAVMHCHHWHA B MPUPOAE. XUMHUYECKOE
3arpsi3HCHUE OKPY>KaloUIeH Cpeabl COCAMHEHUSMHU Cepbl (KUCIOTHBIC JO0MK/H,
3arps3HEHUE BO3yXa U BOJAOEMOB), CIOCOOBI €0 MPEAOTBPALICHUS.

OO0mias xapakTepUCTHKA JIEMEHTOB YA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETIEHU OKUCJICHUS.

A30T, pacnpocTpaHEHUE B MPUPOJE, (PU3MUECCKUE U XUMUUYECKHAE CBOMCTBA.
Kpyroeopot azota B npupoe. AMMHAK, €ro (PU3NUECKUE U XUMUYECKUE CBOMCTRA,
nojayyeHue u npumeHeHue. Cold aMMOHHMS, MX (PU3MUECKUE U XUMHUYECKHUE
CBOlicTBa, MpuMeHeHHe. KadecTBeHHas peakivsi HAa MOHBI aMMOHMS. A30THas
KHUCJIOTa, €€ TMOoJydeHue, (PU3MYECKME M XUMHYECKHE CBOMCTBA (00UIME Kak
NPEICTABUTENS Kilacca KUCIOT W cnenuduyeckue). Mcnonp30BaHue HUTPATOB U
COJICii aMMOHUSI B KQUE€CTBE MUHEPATbHBIX yA00peHUA. XUMUYECKOE 3arpsi3HEHNE
OKpPY>KArOIICH Cpelbl COCIMHEHUSMU a30Ta (KUCJIOTHBIC AOXAM, 3arps3HECHHE
BO3/yXa, TOYBBI U BOJOEMOB).

dochop, annorponnbie Moaudukanuu Gochopa, PU3NUECKUE U XUMAYECKUE
croiicta. Okeun gocdopa(yY) u pochopHas KUCI0Ta, PUINYECKAEC U XUMUUECKHE
cBoiicTBa, monyuyeHue. Hcnonb3oBanue ¢ocaroB B KaYeCTBE MHMHEPAIBHBIX
yI00pEHUA.

OOwas xapakTepucThka 31eMeHTOB 1Y A-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETIEHU OKUCJICHUS.

Yrnepoa, auioTpOnHble MOAM(PUKALMKA, PACIPOCTPAHEHHE B MPHUPOJE,
(u3MUeCKEe M XUMUYECKHE CBoicTBa. AncopOuums. KpyroBopor yriaepona B
npupoje. OKCUAbI yriiepoaa, ux GU3nUeCKue U XMMUIeCKUe CBONCTBA, ACHCTBUE HA
JKUBBIC OPraHU3MbI, TMOJYYCHUE W MPUMEHEHHE. OKOJOTUYECKUE MPOOIEMBI,
CBsI3aHHBIE ¢ OKCHAOM yraepoaa(1Vy); runoresa rmo0abHOTO MOTEMICHUS KITMMATA,
NapHUKOBBIA YPPEKT. YTOJIbHAS KACIO0TA U €€ COJU, UX (PU3HUECKUE U XUMUYECCKHE
CBOICTBA, MOJyUeHNE U NMprUMeHeHne. KauecTBeHHas peakiysi Ha KapOOHAT-MOHbI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBILUIEHHOCTH U CEJIBCKOM
XO3SHCTBE.

[TepBoHaYaIbHBIE MOHITHS 00 OPraHMYECKUX BEIIECTBAX KAK O COEAMHEHMSIX
yraepoaa (METaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAHOJI, IJIHLECPUH, YKCYCHAs KHCIIOTA).
Hx cocmae u xumuueckoe cmpoenue. IIonsatue o 6I/IOJ'IOFI/ILIGCKI/I BA’KHBIX BCIICCTBAX.



JKupax, OeNkax, yriaeBojax - W WX PO B KM3HW 4YEJIOBEKA. Mamepuaibhoe
eouUnHcmeo Op2aHUYECKUX U Heop2aAHUUYeCKUX COCOUHCHUIL.

Kpemuuii, ero ¢uzmyeckue M XUMUYECKHE CBOICTBA, MOJYyYEHUE U
npuMeHeHne. CoelMHEHnsT KpeMHMS B ipupoae. O0mue npeacTapaeHust 00 OKCUAE
kpeMHUSI(1Y) u kpemHueBoi kuciore. CHIUMKATBl, WX MCIOJIB30BAHUE B OBITY,
MCOUIINHCE, HpOMBIH_UICHHOCTI/I. Bavicueiiniue cmpoumelibHole mMamepuaibl.
Kepamuka, cmexio, uemenm, 0OemoH, dcerezovemon. Ilpodaemvt 0ezonacnozo
UCROTIB306AHUA CMPOUMETIBHBIX MAMEPUAIO8 8 NOBCEOHEBHOU JICU3HU.

Xumuueckuii ykcnepumenm:. U3y4eHHe 00pa3lOB HEOPraHMUYECKUX BEIICCTB,
CBOMCTB COJITHOM KUCJIOTHI, MPOBEICHUE KAYECTBCHHBIX PEAKIMA HA XJIOPHUI-HOHBI
Y HAONIOJICHUE TPU3HAKOB WX MPOTEKAHWS, OMbITHI, OTPAXKAOMKE (PU3HUECKUE U
XUMUYECKAE CBOMCTBA TAJIOTCHOB M WX COCAUHEHUH (BO3MOXKHO MCHOJb30BAHUE
BHJICOMATEPUATIOB), O3HAKOMJICHME C oOpa3uamu XJOPUIAOB (TAJIOrCHHU]IOB),
O3HAKOMJICHHUE ¢ 00pa3laMu CEpbl U €€ COSAMHEHUSIMHA (BO3MOXKHO MCIIOJIb30BAHHE
BHJICOMATEPHUAIIOB);, HAOIOICHUE TIpoliecca OOYITIMBAHUS caxapa Moj JCHCTBHEM
KOHLICHTPUPOBAHHONW  CEPHOM  KHUCJIIOTHI, W3YYEHUE XUMHYECKHX CBOWCTB
pa30aBJICHHON CEPHOIN KMCIOTHI, TPOBEACHUE KQUECTBEHHOW peaklMy Ha CyJbdar-
WOH W HAONIOJICHWE NpPH3HAKA €€ NMPOTEKaHWs, O3HAKOMJICHHWE C (PU3MUECKUMHU
cBoiictBamu a3oTa, (pochopa W WX COCOAUHEHWH (BO3MOXKHO HCIIOJIB30BAHHE
BHJICOMATEPUAIOB), 00pa3laMi a30THBIX U (POCHOPHBIX yA0OPEHUH; MOyUYEHUE,
coOMpaHue, pacno3HaBaHUE W H3YUYEHHE CBOKMCTB aMMHWAaKa, MOPOBEIACHHE
KQUE€CTBCHHBIX PEAKIMI HA MOH aMMOHUS U (PocdaT-uoH U N3y4eHUE NPU3HAKOB UX
[IPOTEKAHUs, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEIBIO
(BO3MOXKHO U CIOJIb30BAHUE BHJICOMATEPHUAJIOB); U3YyUYEHUE MoAeIeH
KPUCTAJUIMYECKUX PEHIETOK aiMasza, rpadura, QyuiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aICOPOIMA  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a; MOIy4YEeHUE, COOMPAHUE, PACNIO3HABAHUE M HM3YUYECHUE
CBOMCTB YIJIEKUCIIOTO ra3a, MpOBEACHUE KAYECTBEHHBIX PeaklMii Ha kapOoHaT- U
CUJIMKAT-UOHBl W W3YYCHUE TMPU3HAKOB WX MPOTEKAHMS, O3HAKOMJICHHUE C
NPOYKIUEH CUITMKATHONW MPOMBIIICHHOCTH, PEHICHUE SKCIEPUMEHTAIBHBIX 33144

o pazaeny « BaxxHeHue HEMETAJUTBI U UX COCTUHCHUSD.
MeTa/uibl 1 HX COCTMHCHUS

OO0mwas XapakTepUCTUKA XUMHUYECKUX JIEMEHTOB - METAJUIOB HA OCHOBAHWUHU
ux nosiokeHusi B Ilepuoauueckoid cucteme Xumuueckux sjieMmentoB [ WM.
MenpeneeBa U cTpoeHust aTtoMoB. CTpoeHUE MeTauioB. Meranmmyeckas CBs3b U
METAJUTMYECKas KPUCTATMYECKAs PEHIETKA. DICKTPOXUMUYECCKUHN Psiji HAMPSHKEHUH
METAIOB. DU3NUYECKME M XUMHUYECKHE CBOHCTBA MeTauioB. OOmue cnocoOsl
NOJTyYeHUsl METAUIOB. [TOHATHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3AIUTHI
uX 0T Koppo3uu. CrijiaBel (CTallb, YYTYH, TIOPATOMUHMI, OpOH3a) U KX MPUMEHEHHE
B OBITY ¥ MPOMBILIICHHOCTH.

[IlenoyHbie METAIBL: TOJOKEHUE B [1epHOaMUECKONH CUCTEME XUMUYECKUX
anemeHTOB [I. M. MenaeneeBa, CTPOCHUE WX aTOMOB, HAXOXKICHUE B MPUPOIE.
DuU3MUECKUEe U XMMUYECKUE CBOWCTBA (HAa mpuMmepe HaTpus W Kajius). OKCUIbI U
TUJIPOKCUbI HATPUS U Kausi. [ [puMEHEeHHE MIETOUHBIX METAJUIOB U UX COCTMHECHUH.

[[{en04YHO3EMENBHBIE METAJIBI MATHUI W KaJIbLIAN: MOJIO’KEHUE B



[Teproanueckoil cucTeMe XUMUYECKUX d11eMeHTOB [[. K. MeHnieneesa; crpoenue ux
aTOMOB;, HAXOXKICHUE B Npupoae. OU3NYECKUE U XUMUYECKUE CBOWCTBA MAarHus v
Kanmplus. BakHelnmne coeMHEHNS KaTbusl (OKCHI, THAPOKCH, COJK ). 2KECTKOCTB
BOJBI M CITOCOOBI €€ YCTPaHCHHSI.

AmOMUHMIA:  ONoKeHKE B [IeproanvecKkoil cCuCTeEMEe XUMHAYECKHUX
anemeHtoB [l M. Menaeneesa, CTpoeHUME aroMa, HaXOXKIACHWE B IPUPOJE.
DU3NYEeCKNE U XUMUYECKHE CBOMCTBA ATFOMHUHUS. AM(OTEPHBIE CBOHCTBA OKCHIA
Y TUIPOKCUIA AITFOMUHUSI.

Keneso: nonoxkeHue B [1epuoanyecKoil CUCTEME XUMUUYECKUX DJIEMEHTOB /1.
H. Menaeneesa, CTPOEHHE aroMma, HaxXOKACHWE B npupote. DU3NYECKUE U
XUMUYECKHE CBOMCTRA Xkene3a. OKCU b, THIPOKCHABI U conu kene3a (1) u sxenesza
(IIT), mx cocraB, CBOMCTBA U MOJIyYCHHUE.

Xumuueckuii IKkcnepumenm:. O3HAKOMJICHHUC C O6pa3HaMI/I MCTAJIJIOB U CILJIABOB,
uX (U3NYECKUMHU CBOWCTBAMH, H3YUYEHHE PE3yJbTaTOB KOPPO3UM METAIIOB
(BO3MOKHO HMCMOJIb30BAHUE BUJECOMATEPUAIOB), OCOOCHHOCTEH B3aWMOJICHCTBHUS
OKCHJIa KAJTbLIUSL U HATPUsL C BOJOH (BO3MOKHO MCIIOJIb30BAHUE BUACOMATEPHAATIOB ),
MCCIEN0OBAHUE CBOMCTB >KECTKOM BOJBI, MPOLIECCA TOPEHMSI JKENE3a B KUCIOPOAE
(BO3MOKHO  MCMOJB30BAHME  BHJICOMATECPUATIOB), NPHU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLIMIA HA MOHbI (MAarHHs, KATbLUs, AJIFOMAHAS, TUHKA, skene3a(l])
n xkenesa(lll), meau(Il)), HaOmoneHWEe W ONUCAHUE MPOIECCOB OKpAIIMBAHUS
NJIAMCHH HMOHAMMW HATPWs, KaJusd W KaiblMs (BO3MOXKHO HCIIOJIB30BAHHE
BHJICOMATEPUAIIOB); UCCIIEI0BAHUE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS U
TMAPOKCUIA LIMHKA, PEICHUE SKCIIEPUMEHTANBHBIX 33124 10 pasaeny «Baxuenmme
METAJUIBI U X COCAMHEHUSA .

XUMHSA 1 OKPYKaWLIAas cpeaa

HoBele MaTepuansl 1 TEXHOJIOTMU. BelecTsa 1 Marepualibl B TOBCEIHEBHOM
JKU3HHU 4YeloBeKa. XWMHUS U 3I0POBBE. be30mMacHOe HCIIONB30BAHUE BEIIECTB U
XUMUYECKHX peakumii B ObiTy. [lepBas moMoumib NMpH XUMUYECKUX O0XKOrax H
oTpaBiicHUsAX. OCHOBBI 3KOJIOTMYECKOW TI'PDAMOTHOCTH. XHUMHUYECKOE 3arps3HEHUE
OKpY>KarowIeh Cpelbl (MpeaeiibHas AoNnycTuMas KOHIEeHTpanus Bemects - [1/1K).
Ponb xuMuu B peIIEHUH SKOJIOTHYECKUX TPOOIIEM.

[TpupoaHBIE HCTOYHHUKH YTJIEBOAOPOIOB (YTOJib, TPUPOIHBINA ra3, HeQTh),
NPOAYKTHI X NEPEPAOOTKH, UX POJIb B OBITY U MPOMBILUICHHOCTH.

Xumuueckuil Ikcnepumenm. N3y4CHUC O6pa3L[OB MaTrcpruajioB (CTGKHO, CILTaBbI
METAJIJIOB, MOJIAMEPHBIE MATEPUAIIBI ).

MexnpeamMeTrHbie CBA3H

Peaym3anmss MEKNPEIMETHBIX CBSA3CH NPU M3YUYEHMHM XUMUM B 9 Kiacce
OCYILECTBIIIETCSL 4YEPE3 HMCIHOJB30BAHME KAk OOMMX €CTECTBEHHO-HAYYHBIX
ITOHATHN, TaK W MMOHATHUH, ABJIIOIMXCA CUCTEMHBIMA IS OTACIIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OOWmme eCTECTBCHHO-HAYYHBIE TOHATUS. HAY4YHBIA (DAaKT, TMIIOTE3a, 3aKOH,
TEOpUsl, aHAIW3, CHUHTE3, KilacCHPUKALMUs, TEPUOJAUYHOCTh, HAOIIOJCHUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHUE, MOJIENb, SBIEHUE, IMaPHUKOBBII
3¢ dekt, TexHonorus, mMarepuanabl. OHU3MKA: MATepUsi, aTOM, 3JEKTPOH, MPOTOH,



HEUTPOH, MOH, HYKJIHJ, U30TOMbI, PATUOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUECKUIA
3apsii, MPOBOJHUKH, MOJYTPOBOJHUKH, AMAJCKTPUKU, (POTOIIEMEHT, BEILECTRBO,
TENo, 00BEM, arperaTHOE€ COCTOSIHME BEILECTBA, a3, PacTBOP, PAaCTBOPUMOCTb,
KpUCTAJIMYECKas PeIETKA, CTJIaBbl, (PU3NYECKUE BETMUMHBI, €IMHULIBI U3MEPEHUS,
KOCMHYECKOE MPOCTPAHCTBO, MIAHETHI, 3BE3/1bl, CONHLIE.
buonorus: ¢porocuntes, npixaHue, buocdepa, SIKOCUCTEMA, MUHEPAIbHbIC

yA00pEeHUs, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEbHbBIE BELIECTBRA.

I'eorpadus: atmocepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOIBL, MOJIE3HBIE
HCKOMAEMbI€, TOTJIMBO, BOJHBIE PECYPCHI.



HJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA
YUYEBHOI'O IPEAMETA «XUMUA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

HN3yyenne XWMHUM B OCHOBHOI IIIKOJIE HANpPaBJICHO HA JOCTHKEHHUE
00y4YarOIMMUCS JIMYHOCTHBIX, METAMPEAMETHBIX W NPEAMETHBIX PE3YJIbTaTOB
OCBOEHMS YU4EOHOTO IPEAMETA.

JINYHOCTHBIE pe3ybTaThl

JIMYHOCTHBIE  PE3YJIbTaThl  OCBOCHUS MPOTPAMMbl  OCHOBHOIO  OOIIETO
0o0pa3oBaHMsl JOCTUTAKOTCS B XOJA€ OOYYECHUS XMMHH B €IUHCTBE y4YeOHOU W
BOCIIUTATENBHOU NEATENBHOCTH OpraHu3anuu B COOTBETCTBUU C TPAIMLMOHHBIMHA
POCCUICKMUMH COLMOKYJIBTYPHBIMA M JIYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMM,
OPUHATBIMU B OOILIECTBE MPABWJIAMA W HOPMAaMH TOBEAEHUS M CHOCOOCTBYIOT
IPOLECCAaM CAMOMO3HAHMS, CAMOPA3BUTHS H COLIMATTM3ALNN 00YYarOIIUXCS.

JIMYHOCTHBIE PE3YJILTATHl OTPAKAT CPOPMUPOBAHHOCTH, B TOM YHMCIE B
YaCTH:

[TarproTHYECKOrO BOCITUTAHUS

1) UEHHOCTHOTO  OTHOWIEHWS K  OTEYECTBEHHOMY  KYJBTYPHOMY,
UCTOPAYECKOMY W HAYYHOMY HACJICINIO, IOHUMAHNS 3HAYCHUS XUMUYECKON HAYKH
B OKA3HM COBPEMEHHOIO OOIIECTBA, CINOCOOHOCTH BIAAETh JOCTOBEPHOM
uHdopmanmeit 0 nepeaoBbIX JOCTHKECHUSIX U OTKPBITUSX MUPOBOM U OTEYECTBEHHOM
XUMWH, 3AMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOICTBE MUPA M OOLIECTBA,

I' pask1aHCKOTO BOCHIUTAHUS

2)  TOPEaCTaBJICHHS O COLMAJIBHBIX HOPMAaX M MPABUJIAX MEXIIMYHOCTHBIX
OTHOILICHWUH B KOJIJIEKTUBE, KOMMYHUKATUBHONH KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCIENOBATENIbCKONH,  TBOPYECKOH M APYTHX  BHJAAX
JEATEILHOCTHA, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOW MEATENBHOCTH MPH
BBITIOJTHCHUHA  YUYEOHBIX, T[MO3HABATEIBHBIX 3a/a4, BBIMOJIHCHHA XUMHYECKUX
SKCIEPUMEHTOB, CO3/IaHUM YUYEOHBIX MPOECKTOB, CTPEMJICHHS K B3AMMOITOHUMAHUIO
Y B3aUMOIIOMOILM B IMMPOLECCE ATOI YUEOHON NEATENBHOCTH; TOTOBHOCTH OLICHUBATH
CBO€ IMIOBEICHHUE M IOCTYIKH CBOMX TOBApPHUINEH C MO3ULMNA HPABCTBEHHBIX H
[IPABOBBIX HOPM € YUETOM OCO3HAHUS ITOCIIEACTBUI ITOCTYIIKOB;

LleHHOCTH HAYYHOTO MO3HAHUSA

3)  MUPOBO33PEHYECCKHX MPEIACTABICHUHA O BEIIECTBE M XUMHYECKOH
peaKny, COOTBETCTBYIOIIMX COBPEMEHHOMY VPOBHIO pa3BUTHA HAyKH U
COCTaBJIIFOIMX OCHOBY JUIA IIOHMMAHWS CYIIHOCTH HAy4YHON KapTUHBI MUPA;
NPEICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS TPUPOJBI, B3aMMOCBS3IX
YEJI0BEKA ¢ IPUPOAHOM CPENOi, O POJIM XUMHUH B IIO3HAHWH ITUX 3aKOHOMEPHOCTE;

4)  TNO3HABATENIbHBIX MOTHBOB, HANPABICHHBIX HA TMOJYYCHHE HOBBIX
3HAHUI MO XUMHUH, HEOOXOAMMBIX ISl OOBSCHEHUS HAOIKOJAEMBIX MPOIECCOB M
SIBJICHUM

5)  mO3HaBaTeNbHON, MH(POPMALMOHHON M YNTATENILCKON KYJIBTYPbI, B TOM
YHCJIE HABBIKOB CAMOCTOSTEIBHONW paloThl ¢ yYEOHBIMH TEKCTAMH, CHPABOYHOMN
JUTEPATYpPOH, JOCTYMHBIMM TEXHUYECKMMH CPEACTBAMH  WH(POPMALMOHHBIX
TEXHOJIOT U,



6) umHTEpeca K 00YUYEHHIO U MO3HAHUIO, JIFOO03HATEIIBHOCTH, TOTOBHOCTH U
CHOCOOHOCTH K €caMOOOpa3OBaHMIO, TMPOECKTHOW W HCCIEN0BATENIbCKOM
JEATEILHOCTHA, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH M YPOBHA OOY4YEHHUS B
JIANbHEUIIIEM

DopMHUPOBAHUS KYJIBTYPbI 3A0POBbS

7)  OCO3HAHMs LIEHHOCTU >KM3HHM, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3A0POBBIA 00pa3 >KWU3HU, OCO3HAHUS MOCIECACTBUIA H
HENPUATHS BPEAHBIX TPUBBIYCK (YIOTPEOIEHHS aJIKOT0JIsl, HAPKOTUKOB, KyPEHUS),
HEOOXOJUMOCTH  COOJIFOAICHUS TpaBwil  O€30MAaCHOCTH TOpu  OOpalicHUH ¢
XUMHYECKAMH BEIIECTBAMU B OBITY U pPEalbHOMN KU3HU;

TpynoBOro BOCIUTaHUsA

8) wumHTEepeca K NPaKTUYECKOMY W3y4YeHHIO mpodeccuii w  Tpyna
PA3IAYHOTO POAA, YBAKEHUE K TPYAy M pe3yjibTaraM TPYJOBOH ACITEIBbHOCTH, B
TOM YHMCJIC HA OCHOBE MPHUMEHEHUS MPECAMETHBIX 3HAHUI MO0 XUMHUHU, OCO3HAHHOTO
BbIOOpPA WHAMBUAYAIBHOH TPACKTOPUM NPOAODKEHUsT OOpa3oBaHMs € y4YETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XWMHWH, OOLIECTBEHHBIX MHTEPECOB U
NOTPEOHOCTEH;, ychmemHoi MpoeCCUOHANBHONW JCATENBHOCTH W PA3BUTHUS
HEOOXOMMBIX YMEHUH; TOTOBHOCTh aIallTUPOBATHCS B MPO(ECCHOHANIBHOM cpeng;

DKOJIOTHYECKOTO BOCIIMTAHUS

9)  SKOJIOTMYECKHM IEJIECOO0PA3HOr0 OTHOLIEHWS K MPHUPOJAE Kak
WCTOYHUKY >KM3HH Ha 3€MJIC, OCHOBE €€ CYLIECTBOBAHHWS, MOHMUMAHUS LIEHHOCTH
310pOoBOr0 M 0€30macHoro o0pasza »KWU3HHM, OTBETCTBCHHOIO OTHOIICHUS K
COOCTBEHHOMY (PM3MYECKOMY M TCUXWYECKOMY 3I0POBBIO, OCO3HAHUSI LIECHHOCTH
cOONIOICHUS TIPaBUJ OE30MaCHOTO MOBEACHUS MPH PpaboTe C BEIIECTBAMH, A TAKXKE B
CUTYalUsIX, yTPOXKAOLINX 3I0POBBIO U KM3HU JIFOICH;

10) cmocOOHOCTM MPUMEHSTH 3HAHUS, TOJyYaEMble TIPU U3YUYEHUN XUMHUH,
JUIS PELICHUS 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH IMTPUPOLHON CPEIOH, ITOBBIMICHUS
YPOBHSL  DKOJIOTHUECKOH  KYJIBTYpbl, OCO3HaHHMs TIJ0OANBHOIO  Xapakrepa
AKOJIOTHYECKHX MPOOJIEM H MyTEH UX PELICHUS MOCPEACTBOM METOJ0B XHUMHUU,

11) DKONOrMYECKOr0 MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS KM B
[T03HABATEIILHON, KOMMYHUKATUBHON M COLIUMAIIBHOM ITPAKTHKE.

MertanpeamMeTHbIe pe3yJIbTAThI

B cocraBe MeranpeaMETHBIX PE3YJbTATOB BBIACISIIOT 3HAYMMBIC JUIS
(opMUPOBaHUS MUPOBO33PEHHUS OOIIECHAYYHBIC IOHATHS (3aKOH, TEOPHUS, PUHLINII,
TUIOTE3a, PAKT, CUCTEMA, TPOLECC, SKCIIEPUMEHT U JIP. ), KOTOPBIE UCTIOJB3YIOTCS B
€CTECTBCHHO-HAYYHBIX YYEOHBIX MPEAMETAX W MO3BOJISIFOT HA OCHOBE 3HAHWH M3
ATUX TPEAMETOB (POPMHUPOBATH MPEACTABICHHE O LEIOCTHOW HAYYHOH KapTHHE
MUPA, U YHUBEPCATIbHBIE YUEOHbIEC ACHCTBAS (TTO3HABATENBHBIC, KOMMYHUKATHUBHBIE,
PETYJISTUBHBIE), KOTOpbIE oOOecneunBarOT  (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENTbHOMY TUTAHUPOBAHUIO M OCYILIECTBIICHUAIO YUEOHON NEATEIILHOCTH.

MeTanpeaMeTHbIE PE3YJIbTaThl OCBOEHHS 00PA30BaTEbHON MPOrpaMMBbl IO
XUMHH OTPAKAKOT OBJIAJICHUE YHUBEPCATIbHBIMU MMO3HABATECIbHBIMA JACHCTBUSMU, B
TOM YHCIIE:

Ba3oBbIMH TOrMYECKUMH IEHCTBUSIMU

12) yMeHHMEM WCMOJNBb30BaTh MNPUEMBL JIOTUYECKOTO MBIIUIEHUS TPU



OCBOCHMM 3HAHWI{: PACKphIBaThb CMBICT XUMHWYECKUX MOHATHH (BBLACTATH HX
XapaKTEPHBIC TMPU3HAKH, YCTAHABIMBATh B3aWMOCBS3b C JAPYTHMH TOHSATHSMHU),
WCIOJIb30BaTh MOHATHS 17151 OOBICHEHUS OTJEIBHBIX (PAKTOB U SIBJICHHIA, BEIOUPATH
OCHOBAHUS U KPUTEPUH IJIs KIacCUu(PUKALMM XUMAYECKUX BEUIECTB U XUMUYECKHX
PEaKLMii, yCTaHABIMBATH NPUYAHHO-CIICACTBEHHBIE CBI3W MEXAY OOBEKTaMH
W3YYCHHUS, CTPOUTH JIOTMUYECKUE PACCYKICHUS (MHAYKTUBHBIC, NEAYKTHBHBIC, MO
AHAJIOTWN ); IETaTh BBIBOABI U 3AKITIOUCHHS,

13) yMeHHEM MPUMEHSATH B MPOLECCE MO3HAHMS MOHATHS (TPEAMETHBIC U
METANPEAMETHBIE), CAMBOJIMYECKUE (3HAKOBBIC) MOJIEININ, HCIIOJIB3YEMBIE B XUMUM,
npeoOpa3oBbIBaTh LIMPOKO MPHUMEHIEMBIE B XUMUW MOJCIIBHBIE MPEICTABICHHS -
XUMUYECKUA 3HAK (CHMMBOJI 3JIEMEHTA), XUMHUYECKas (opMysia W YypPaBHEHUE
XUMHYECKON pEaKkUuu - MPU PEIICHUN YYeOHO-MO3HABATEIBHBIX 33/1a4; ¢ YUETOM
3TUX MOJEIBHBIX MPEACTABICHUI BBISBIATE M XapaKTEPU30BaTh CYIICCTBEHHBIE
NPU3HAKK U3YYAEMbIX OOBEKTOB - XUMHUYECKHAX BEIICCTB U XUMHUYECKUX PEAKIIMIA,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIICACTBEHHBIE CBSI3HM U
OPOTUBOPEUMS] B M3YUYAEMBIX MPOLIECCAX M SBICHUAX, MPEIJIaraTb KPUTEPUU IS
BBISIBJICHHS 3TUX 3aKOHOMEPHOCTEH M MPOTHBOPEYHIA, CAMOCTOSTENBHO BBIOMPATH
cnoco0 pemeHust yueOHO#M 3a1aun (CpaBHUBATh HECKOJBKO BAPHUAHTOB PEIICHHS,
BbIOMpaTh HauOoJice MOAXOMAUIMA C YYETOM CaMOCTOSITENIBHO BBIICICHHBIX
KPUTEPUEB);

Ba3oBbeIMHU MCCIIETOBATENTECKUMHA JEHCTBHAMMU

14) ymeHMEM WCMONB30BaTh TOCTABICHHBIE BOMNPOCHI B  KAa4YeCTBE
WHCTPYMEHTA MO3HAHMSI, & TAK)KE B KAYECTBE OCHOBBI 17151 (POPMUPOBAHUS TUTOTE3BI
10 MPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYKICHHMIA,

15) npuoOpeTeHue ONpITa MO MIAHUPOBAHUIO, OPraHU3ALMH U POBEICHUIO
YUCHUYECKUX OKCIEPUMEHTOB. YMEHHME HaOmogaTh 3a XOJOM  MPOLECCa,
CaMOCTOSITENILHO MPOTHO3UPOBATH €0 Pe3yJibTar, GOopMyTUpoBaTh 0OOOLIEHHS U
BBIBO/IbI IO PE3YJITATAM MPOBEAEHHOTO OMBITA, UCCIAEAOBAHUS, COCTABIIATh OTYET O
npoAcIaHHON padoTe;

PaGotoii ¢ nadopmanuei

16) ymeHHeM BBIOMPATH, AHATTU3UPOBATh U MHTEPIPETUPOBATH
WH(OPMALMIO PA3TUYHBIX BUAOB H (POPM MPEACTABIEHUS, TTOTYYaEMYIO U3 Pa3HbIX
VCTOYHUKOB (HAy4YHO-TIOMYJIIPHASUIATEPATY Pa XUMUYECKOTO COJEPKaAHUS,
CIPaBOYHBIE TOCOOUS, PECYPCHI WHTepHETa);, KPUTUYECKHM  OLICHHWBATH
NPOTUBOPEUMBYIO H HEJOCTOBEPHYO HH(POPMALUIO,

17) yMeHHEM NPUMEHSTh PA3TUYHbBIE METOABI M 3aIIPOCHI TPH MOMCKE U
orOope WHPOPMAUMM M COOTBETCTBYIOUIMX JAHHBIX, HEOOXOMUMBIX AJIs
BBITIOJTHEHHUST Y4YEOHbIX W MMO3HABATENBbHBIX 33734 ONPEACIEHHOTO THIIA,
npuoOpeTeHrue  ombita B O0JACTH  MCMOJB30BaHMS — MH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHA, OBJIAJICHUE KYJBTYPOH AKTUBHOTO
WCMOJb30BaHUSl PA3JIMYHbIX MMOMCKOBBIX CHCTEM, CAMOCTOSTENBHO BBIOMPATH
ONTUMAIBHYO (POPMY TPEACTaBICHUS WH(POPMALMK U WIUTFOCTPUPOBATH PEILIAEMBIC
321241 HECJIO)KHBIMH CXEMaMH, IMarpaMMamu, Apyrumu popmamu rpapuku u ux
KOMOHMHALIUAMH,

18) yMeHuMeM HCMONB30BaTh W AHAJTM3WPOBATH B MpolEcce YUEOHOW H



UCCIICIOBATENBCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUM TPOMBILIICHHOCTH,
CEJIbCKOI0 XO34MCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYIKAKOIIEH MPUPOTHON
Cpensl;

19) yMeHueMm 3agaBaTh BOMPOCHI (B XOAC AWAJIOTA W/WIH JUCKYCCHUH) IO
CYLIECTBY O0CYKIAEMO TEMBI, (POPMYJIMPOBATH CBOM MPEATOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS TTPEUIOKEHHOM 3a1a4K;

20) npuoOpeTeHUe OmbITa MPE3CHTAlMM  PE3YJbTATOB  BBIMOJIHCHUS
XUMUYECKOTO 3KCnepuMeHTa (JITaADOPATOPHOrO OMbITa, Ja0OpaTOPHON padOThI MO
WCCJICTOBAHHUIO CBOWCTB BELIECTB, YYEOHOTO MPOEKTA),

21) 3aUHTEPECOBAHHOCTH BCOBMECTHOM

co CBEPCTHUKAMH
MO3HABATENILHON U UCCIIEN0BATENBCKON ACITENILHOCTH MPU PEIIEHUH BO3HUKAKOLINX
npoOjeM Ha OCHOBE YuéTa OOUmMX HHTEPECOB M COMIACOBAHMS TMMO3MIIMMA
(00cyxneHus, 0OMEH MHEHUSMH, KMO3TOBbIE LITYPMBD), KOOPAHHALAS COBMECTHBIX
JECHACTBUMN, ONPEICICHUE KPUTEPUEB MO OLICHKE KAYE€CTBA BBHIMOJIHEHHOW padOThI U
ap.);

YHUBEPCATBHBIMY PETYJIATUBHBIMA JCHCTBUSIMHU

22) yMEHHEM CaMOCTOATEJILHO  ONPEACHATh IENH  ACATEIBHOCTH,
IUIAHAPOBATh,  OCYLIECTBIATh, KOHTPOJMPOBATh M MNPU  HEOOXOAUMOCTH
KOPPEKTHPOBATh CBOIO AEATEIBHOCTD, BBIOMPATh Hanbomnee 3PPEeKTUBHBIE CTOCOOBI
pemeHusi y4eOHbIX W TO3HABATENBHBIX 33]a4, CAMOCTOSTEBHO COCTABJISITh WA
KOPPEKTAPOBATH MPEIIOKEHHBIN aJITOPUTM JACHCTBUIN IIPU BBHIMIOJIHEHAN 3aJaHUNA C
YU4ETOM MOJYYEHHS HOBBIX 3HaHW 00 M3ydaeMbIX OOBEKTax - BEUICCTBAX M
peaKumsx; OLEHUBATH COOTBETCTBUE MOJYUYEHHOTO PE3YJIBTATA 3asBJICHHOM 1IN,

23) yYMEHHEM MCMONB30BATh U AHATM3UPOBATH KOHTEKCTHI, MPEAIAracMBIE B
YCIIOBUH 3aJIaHUN.

IIpeameTHbIe pe3yabTaThI

B cocraBe mnpeaMETHBIX pE3yJIBTAaTOB MO OCBOCHHIOD 00s3aTEIILHOTO
COJICP)KaHUs, YCTAHOBIICHHOTO JAHHOW mNpUMEpPHOH padodeid mporpaMmoi,
BBIJICTISIFOT. OCBOCHHBIE OOYYAKOIIMMUCS HAYYHBIE 3HAHWS, YMEHHUS W CIOCOOBI
JNeHCTBUM, crneuupuyeckue s OPEAMETHOW 00jacTu  «XUMHS», BHUIBI
JNEATENBHOCTA 10 TOJIYYEHUKD  HOBOI'O  3HAHWS, €ro0  HMHTEPIPETALWH,
npeoOpa30BAHUIO U MTPUMEHEHHUIO B PA3JIMYHBIX YUECOHBIX U HOBBIX CHTYalHsIX.

[IpeaMeTHbIe pe3yabTarbl TPEACTABICHBI IO roJAaM OOYUYEHHS U OTPAKArOT
c(hOPMUPOBAHHOCTH Y 00YUAOIIUXCS CIECTYIOMUX YMECHHUMA:

8 KIIACC

1)  packpsieams cuvicn OCHOBHBIX XMMUUECKUX TTOHSATHI: arom,
MOJIEKYJIa, XUMUYECKUI AJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(OTHOpOJHAsT W HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCHUTEJbHAs AaTOMHAs W
MOJIEKYJIIPHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISPHAs Macca, MaccoBas
JI0J1s1 XMMHMYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJIAPHBINA 00BEM, OKCHJ, KUCIIOTA,
OCHOBAHHUE, COJIb, JJIEKTPOOTPHUILIATEILHOCTh, CTEMEHb OKHUCICHMS, XUMHUYECKasl
peaxius, KaaccuuKaius peakiuii: peakiiuu COCANHEHUS, PEaKIUu Pa3I0KEHMS,
pEaKIMK 3aMEIICHUS, pPeakiuu OOMEHA, 3K30- M DHIOTCPMHUYECCKHE PEaKIINM,



TEIOBOH 3(Q(EKT peakumu, siIpo aroma, SJIEKTPOHHBIA CJIOH aroMa, aroMHas
opOUTalb, PAINyC aTOMA, XUMUYECKAs CBSI3b, MOJIIPHAS W HETOISPHAS KOBAJICHTHAS
CBSI3b, MOHHAs CBS3b, MOH, KATUOH, AaHWOH, PACTBOP, MAcCCOBas J0Js BELICCTBA
(MPOLEHTHASI KOHIICHTPAIKsi) B PACTBOPE;

2)  wanrocmpuposams B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN (CM.
0. 1) ¥ NPUMEHSATH 3TH MOHATUS TPA OMIMCAHUN BEUIECTB U UX MPEBPALLECHUIA;

3)  ucnonv3zoeams XUMWUYECKYIO CHUMBOJIMKY JII COCTaBIEHUS (POpMYT
BELIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

4)  onpedensme  BAJICHTHOCTH AaTOMOB 3JEMEHTOB B  OWHApPHBIX
COCIMHEHMX, CTENEHb OKHUCIICHUS JJIEMEHTOB B OHMHAPHBIX COCIUHEHMSX,
NPUHAUICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COCOUHEHMA MO (opMmyiaM;
BUJI XUMUYECKON CBS3M (KOBAJICHTHASI U MOHHASI) B HEOPIrAHUYECKUX COEMHEHUSX

5)  packpeieame cmeicn llepmonmueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPAPOBATh MOHUMAHKUE MEPUOINYECKOM 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIEMEHTOB OT WX MOJOXKEHUS B llepHoAMYecKOl CHCTEME, 3aKOHOB COXPaHEHHs
MacChl BEILECTB, MOCTOSHCTBA COCTABA, aTOMHO-MOJIEKYJIIPHOTO YUYECHHS, 3aKOHA
ABoraapo; onucsiéams u xapaxmepusoeams TaOIMUHYKO Qopmy [lepromuueckoit
CUCTEMBl XHMHYECKUX DSJIEMEHTOB. pa3uyarh MOHATUS «rJaBHAas MOArpymna
(A-rpynna)» u «nodounas noarpynmna (b-rpynma)», Maneie u OONbIIAE MEPUOIBL,
coomnocums OOO3HAYCHMsI, KOTOppIE uMEKTCa B Tabmuue «llepuoanveckas
cucreMa xumuyeckux onemeHroB JI. K. MeHnneneeBay ¢ 4HCIOBBIMH
XapaKTEPUCTHUKAMHU CTPOCHUS ATOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij
apa, o0UIee YUCIIO SJEKTPOHOB M PACHPEACIICHUE UX O SJICKTPOHHBIM CIIOSIM );

6) knaccuuuuposame  XUMUYECKHE  DIIEMEHTHI,  HEOPraHMYECKUE
BEUICCTBA, XMMHUYECKUE PEAKUMU (IO YMCITYy M COCTaBY YYACTBYIOIIMX B PEaKLHAU
BEUIECTB, MO TEMJIOBOMY 3PPEKTY);

7)  xapaxkmepuszosams (onucsieams) OOIUE XUMUYECKHUE CBOMCTBA BEILIECTB
PA3IAYHBIX KJIACCOB, TMOATBEPXKIAs OMHUCAHWUE MPUMEPAMU  MOJIEKYJISPHBIX
YPABHEHAN COOTBETCTBYIOIINX XUMUUECKAX PEAKIINN;

8)  nmpocnosuposams  CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX
KaYeCTBEHHOIO COCTABA; BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B
PA3JIAYHBIX YCIOBHUSIX;

9)  ebiuucnisames OTHOCHTEIBHYIO MOJEKYJISPHYKD H MOJIIPHYEO MAacChl
BEUICCTB, MACCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTAa MO (OPMYJIE COEAMHCHUS,
MAacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHECHUIO
XAMWYECKON PEaKLINH,

10) mnpumensams OCHOBHBIC ONEPAIIMN MBICIUTEIBHON EATEILHOCTH -
aHAJIM3 U CHHTE3, CpPaBHEHUE, O0OONICHHWE, CUCTEMATH3ALUIO, KiIacCU(UKAIUIO,
BBISIBJICHHE MPUYAHHO-CIIEACTBEHHBIX CBS3EH - 171l M3yUYECHHs CBOMCTB BELIECTB M
XUMHYECKAX PEAKLMI, €CTECTBEHHO-HAYYHBIC METOJbI NMO3HAHHS - HAOIIOACHHE,
U3MEPEHNE, MOJCTTUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICTIEHHBIN );

11) cneoosams TpaBUIIAaM TOJB30BAHUS XMUMHMYECKOH TMOCYIoll w
71a00paToOpHbIM 00OPYAOBAHUEM, a TAKKE MpaBuiIaM OOPAIIEHUsS C BEIIECTBAMH B
COOTBETCTBMM C WHCTPYKLMSIMH [0 BBIIOJHEHUIO Ja0OPaTOPHBIX XUMHYECKHX
OMBITOB MO MOJYYCHUIO W COOMpPaHUIO0 Tra3000pa3HbIX BEUIECTB (BOAOPOJA W



KHACIIOPOJIa), TMPUTOTOBJICHUIO PAcTBOPOB C ONPEACIEHHON MaccOBOH aonei
PacTBOPEHHOIO BELIECTBA, [IJIAHUPOBATH U MMPOBOAUTH XUMUYECKHAE IKCIIEPUMEHTEI
[0 PAacMO3HABAHUIO PACTBOPOB IIEJIOYENH W KHCIOT C ITOMOILIBI0 WHIMKATOPOB
(rakmyc, peHoadranert, METUIOPaHX U Jp. ).

9 KVIACC

1)  packpvieams cmbicni OCHOBHBIX XUMWYECKHX TMOHSTHNA: XUMHYECKUI
AJIEMEHT, aTOM, MOJIEKYJla, MOH, KAaTHOH, aHHOH, MPOCTOE BELIECTBO, CIIOKHOE
BEUICCTBO,  BAJICHTHOCTh,  JJEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKHCIICHMS,
XUMHYECKAs PEaKlys, XUMHYECKas CBs3b, TEIJIOBOM 3PQPEKT peakiuu, MOIb,
MOJIIPHBIA OOBEM, PaCTBOP; JIEKTPOJUTHI, HEANECKTPOJIMTHI, 3JIEKTPOTUTHUECKAS
JUCCOLMALMS, PEAKIIMA MOHHOTO OOMEHA, KaTalu3arop, XUMHUYECKOE PABHOBECHE,
oOparuMble W HEOOpPAaTHMBIE PEAKUMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC
PEAKIMH, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCIEHHUE W  BOCCTAHOBIICHUE,
aoTponus, aM(OTEPHOCTb, XWUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAS,
METAJIJIMYECKas), KPUCTAUIMYECKas PEIETKa, KOPPO3Us METAIOB, CILIABHI,
CKOPOCTh XMMHMYECKOH peakuuu, npenenbHo pomyctumas koHueHntpauus (I111K)
BELICCTBA,

2)  unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITHHA (CM.
0. 1) ¥ NPUMEHSATH 3TH MOHATUS TPA OMIMCAHUN BEUIECTB U UX MPEBPALLECHUIA;

3)  ucnonezoeams XWMHUYECKYK) CHMBOJIMKY JUIsl COCTABIICHUS (HOPMYII
BELIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

4)  onpedenames BANCHTHOCTb M CTENCHb OKHUCIICHUS XUMWUYECKUX
AJIEMEHTOB B COCIMHEHMSX PA3JIMYHOIO COCTABA, MPUHAMIEKHOCTH BEIIECTB K
OMPEACTEHHOMY KIIACCY COCAMHEHHMIA 1O (OopMyJiaM; BHJI XUMHUYECKOW CBS3U
(KOBAJICHTHAs, MOHHAs, METAJUIMYECKAs) B HEOPraHWYECKUX COECIMHECHUSX, 3apsil
MOHA M0 XHMHYECKON (opMmyJie; XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHUH, TUN KPUCTAUIMYECKOW PEMETKH KOHKPETHOTO
BELICCTBA,

5)  packpweieame cmerca llepuomuueckoro 3akona JI. M. MeHneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHUE. onuchiéams U xapakmepusosams TAOTIUUHYIO
¢dopmy Ileproanyeckoi CUCTEMBI XMMHYECKMX 3JIEMEHTOB: Pa3jiMyaTh MOHSATHS
«rJIaBHas noarpymmna (A-rpynna)» u «nobounas noarpynna (b-rpynma)y, Masneie u
OOJbIIME  TEPUOABL, coomnocums  OOO3HAUYCHUS, KOTOPhIE HMMEITCI B
NEPUOAMYECKON TAONHIE, C YUCIOBBIMM XapPAKTEPUCTHKAMU CTPOCHHS AaTOMOB
XUMHYECKHAX SJIEMEHTOB (COCTaB M 3apsal sApa, OOLIEe YKMCIO SJIEKTPOHOB H
pacipeieICHUE UX N0 AIICKTPOHHBIM CJIOSIM ), 06bsicHsime OOIIAE 3aKOHOMEPHOCTH B
W3MCHEHUHU CBOMCTB 3JIEMEHTOB M MX COCIMHEHUWI B MPEENaxX MaJbIX MEPUOJIOB U
IJIABHBIX MOATPYIN € YYETOM CTPOCHHUS UX aTOMOB;

6)  kraccuduuuposams XUMUYECCKUE DJIEMEHTHI, HEOPraHUYECKHE
BEUICCTBA, XMMHUYECKUE PEAKUMU (IO YMCITYy M COCTaBY YYACTBYIOIIMX B PEaKLHAU
BCUIECTB, MO TEMIOBOMY J(P(DEKTy, MO HM3MECHCHHUIO CTEINEHEH OKUCIICHUS
XUMUYECKUX DJIEMEHTOB),

7)  xapakmepuzosamv  (onucviéams)  OOIIUE U cnenupuueckue
XUMHYECKHAE CBOMCTBA MPOCTBIX W CJIOXHBIX BEIIECTB, MOATBEPXKAAS ONMCAHHE



OPUMEPaAMH MOJIEKYJIIPHBIX M HOHHBIX YPABHEHWH COOTBETCTBYIOIIMX XUMHYECKHAX
peaxkumii;

8)  cocmaensme ypaBHEHUS SIICKTPOJUTUYECCKOH OUCCOLMALMU KHUCIOT,
HICJTOYEH U COJIEH; IOJTHBIE U COKPAILEHHBIC YPABHEHHS PEAKIMA HOHHOTO OOMEHA,
YPaBHCHUS PEAKLMA, NOATBEP)KIAOINUX CYIIECTBOBAHUE T'€HETHUYECKOW CBSI3U
MEXKTY BEIICCTBAMHU PA3JIMUHBIX KIACCOB;

9)  packpsieams CYINHOCTb OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX PEaKLMN
NOCPEACTBOM COCTABIIEHUS SJIEKTPOHHOrO OajaHca 3TUX PeaKuuii;

10) mpoenosuposame CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX TPEBPALLICHHN B PA3JIMYHBIX YCIOBHSIX;

11) éstuucasames OTHOCUTEIBHYIO MOJICKYJISPHYKO W MOJIIPHYI0 MacChl
BEUICCTB, MACCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTAa MO (OPMYJIE COEAMHCHUS,
MAacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHECHUIO
XAMWYECKON PEaKLINH,

12) cnedosams TIpaBUNAM  TOJIB30BAHHMS XUMHYECKOH TMOCYIOH W
1a00paToOpHbIM 00OPYIOBAHUEM, a TAKXKE MpaBuiiaM OOpalIeHHs C BEIICCTBAMHU B
COOTBETCTBMM C WHCTPYKLMSIMH [0 BBIIOJHEHUIO Ja0OPaTOPHBIX XUMHYECKHX
OMBITOB MO TMOJYYEHHID M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAKa W
VIJIEKKUCIIOTO Ta3a);

13) nposooums peaxkumu, MNOATBEPKAAOIIME KAUYECCTBEHHBIA COCTaB
PA3JIAYHBIX BELIECTB. PACMO3HABATh ONBITHBIM MYTEM XJIOPUA- OpOMUA-, HOIUA-,
kapOoHar-, ocdar-, cumkar-, cyynbQdar-, TMIPOKCUI-UOHbI, KATHOHBI AMMOHUS U
WOHBl HM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIOME B  BOJHBIX  PacTBOPax
HEOPraHWYECKUX BEILECTB;

14) npumensime OCHOBHBIE ONEPALMM MBICIUTEIBHONH JEATENBHOCTH -
aHaJIM3 W CHUHTE3, CpaBHCHUE, OOOOIICHUE, CHCTEMATHU3AlMIO, BBISIBICHUE
NPUYUHHO-CIICICTBEHHBIX CBS3EH - AJI1 M3YUEHUS! CBOMCTB BELIECTB U XMMHYECKUAX
PEAKIMIA, €CTECTBEHHO-HAYUHbIE METO/ABI MO3HAHUS - HAOMIOJEHUE, W3MEPEHUE,
MOJICTIMPOBAHUE, SKCIIEPUMEHT (PEATbHBINA U MBICTICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUVIACC
(2 yaca B HeeJ10, Bcero 68 yacos 3a

roJ1)

OcHOBHOe coepKaHue y4eOHOro MaTepuaJia

OcHoBHbBIE BHJBI A€ATCJIBbHOCTH

00y4aK0LIHXCS

Paszoen 1. Ilepeonauanvnsvie xumuueckue nonsmus (20 4)
Tema 1. Xumus - BaskHeiimasi 00/1aCTh €CTECTBO3HAHNS M MPAKTHYECKOH JeATeJLHOCTH YeioBeKa (5 1)

[Ipeamer xumuu. Ponp XUMHUU B )KM3HU 4eliOBEKa. DU3MUYECKUE CBOMCTBA
BEIICCTB. XMMUS B CUCTEME HAyK. MeTOIbl MO3HAHKS B XUMUU. Tena v BEleCcTBa.
du3nvecKre CBOICTBA BEIIECTB. ATPEraTHOE COCTOSHUE BEWIECTB. YMCTHIE
BenlecTBa U cMecu. CrocoObl pasfenicHust cmeceil. du3nueckne U XUMHAYECKUE
SABJICHUS. XMMHYECKAsl peakuus U €€ npu3Haku. [[pu3Haku U yCcIoBUsl TPOTEKAHUS
XUMHYECKAX PEAKIUil. 3HAKOMCTBO C NpaBWjaMu O€30MACHOCTH W NPUEMAMHU
paboTHI B XUMUYECKOH 1aboparopuu.

Hemoncmpayuu: 1. JlabopatopHoe oOopyaoBanue. 2. Pa3nuuHbie BHIBI
XUMUYECKOH nocybl. 3. O0pasibl BemecTB. 4. DU3NUecKue BACHUS (pPacTUPaHUE
caxapa B CTYIKE, KUTICHHE W KOHJAEHCALMS BOJBL U T. 1.). 5. XUMHAYECKUE SIBIICHUS
(ropeHue CBEYM, PA3NOKECHUE Caxapa, B3aUMOACWCTBHE CEPHOW KHCIOTHI C
XJIOpUAOM Oapusi, pasnoxkeHue ruapokcuaa meau(Il), B3aumoaeicTBue xenes3a ¢
cepoil, B3amMopcicTBue skene3a ¢ pactBopom comu meau(Il)). 6. CrocoObl
pa3icacHAs cMecei (bunbTpOBaHHKE, BBITTAPUBAHUE, T CTHAJUISIAS,
xpomatorpadus).

Jlabopamopnste onvimer: 1. Onvcanue (PU3NYECKUX CBOKMCTB BEUIECTB. 2.
Paznenenrie cMecH ¢ MOMOIIBI0 MarHuTa. 3. [IpuMepsl (U3MYECKUX SIBICHUH
(MaBJIeHUE BOCKA, TASIHUE JIbAA). [ [puMeEpBl XUMUYECKUX SBIIEHUH (TPOKATMBAHUE
MEIHON MPOBOJIOKH, B3aUMOJACHCTBUE MENA C KACTIOTOM ).

1. PackpsIBaTe CMBICI U3V9AaEMBIX TIOHATHH.

2. PackpeiBaTh poNE XMMHH B TIPHPOAEC W JKHU3HH
HUEIOBEKA, €€ CBA3b ¢ APYTUMH HAYKAMH.

3. Pagmnuare YHCTHIC BEINECTBA M CMCCH, OTHOPOIHBIC
1 HEOJHOPOJHBIE CMECH.

4. Paznuuarh PU3MUCCKUC U XUMHUICCKUC SIBIICHUS.

5. OmpenenaTs NPU3HAKH XUMHUYCCKHX PCaKLUA U
VCIIOBHS UX MPOTCKAHHSL.

6. CnemoBarh NpaBWIaM MOJB30BAHUS XUMHUYECKOU
MOCYZ0W © Ja0OpaTopHbIM  ODOPYAOBAHHMEM, a TaKKe
mpaBmiaM OOpalicHHMsl € XHMHYCCKUMH BCLICCTBAMH B
COOTBCTCTBHH €  HHCTPYKLMSMH 1O  BBHIIIOJHCHHUIO
MpakTHieckux  pabor. [lnaHupoBaTe ©W  TPOBOAMTH
XUMHYICCKUH OKCHCPHUMEHT MO M3YUYCHHIO W  OINHCAHHUIO
(hHU3HYCCKUX CBOHCTB BEILECTB, CIIOCOOOB Pa3Ic/ICHUI cMeceH
BEIIECTB.

7. Hcnonb3oBarh NMpU BHIIOIHCHHH YICOHBIX 3a0aHUN
U B  IPOLECCE  HCCICAOBATEIBCKON  JEATEIBHOCTH
HAYIHO-TIOIY JIPHY FO JIUTEPATYPY XUMHYECKOTO
COePIKAHMS, CIPABOYHBIC MATCPHAIEL, pecypckl MHTEpHETA.

8. BricTpanBaTh pa3BEPHYTHIC MUCBMEHHBIC W YCTHBIC
OTBETHI C ONIOPOI Ha HHGOPMALIUIO 3 VICOHNKA U







Mojenu aToMOB B MOJIEKY L.

Ilpakmuueckue pabomol:

Ne 1. ITpaBuna paGoTel B 1a00OpaTopru U NPUEMBI OOPALLEHUS C
11a00paTOPHBIM 000PYJJOBAHUEM.,

CIIPABOYHBIX ~ MATEPUATIOB,  IPAMOTHO  HCHONB30BaTh
3yUCHHBIM MOHATUHHBIN annapaT Kypca XUMUH.

Tema 2. BemectBa u xumuueckue peakuuu (15 1)

ATOMBI M MOJIEKYJIBl. XWMUYECKHE 3JIEMEHThI. CHMBOJBI XUMHUYECKHX
JIEMEHTOB. [IpOCThIE M CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumuyeckas (popmyna. BaneHTHOCTH aTOMOB XMMHYECKHX 3JIEMECHTOB.
3aKOH TOCTOSHCTBA cocTaBa BewiecTB. OTHOCUTENBHAS AaTOMHAs — Macca.
OTtHOCHTENBHAsS MOJEKYJsIpHAs Macca. MaccoBas 10l XUMUYECKOTO JIEMEHTA B

COCIMHEHHUH.
3aKOH COXPaHEHMS MAacChl BELIECTB. XHMMMYECKHUE  YPABHEHHSI.
Kraccupukanms XuMUYECKMX Peakluil (COSAMHEHHUS, Pa3IOXKECHHS, 3aMEIICHUS,
oOMeHa).
Jemoncmpayuu: 1. ONBIT, AIUTIOCTPUPYIOLLMIA 3aKOH COXPAHEHHS MACCHI.
Bovtuucnenun:

OTHOCHUTEIIBHON MOJIEKYJIIPHON MACCHI BEIIECTB, MACCOBOW T0JIH
XMUMHYECKOT0 3JIEMEHTA O (POPMYJIE COCTUHEHHUS.
Konumponwsnan paboma Ne 1 110 pazaeny «llepBoHayanbHbIe XUMHUYECKHUE
[TOHSATHS .

1. IlpuMEHATD €CTECTBEHHO-HAYYHBIC METOIBI IIO3HAHMS
(B TOM uuCIic HAOIIOACHHUS, MOCTUPOBAHUEC, FIKCIICPUMEHT) U
OCHOBHBIC  OICPALi  MBICITUTCIBHOM  JCATEIBHOCTH
(cpaBHCHUE, KNacCH(pHUKALMI) I H3VICHHUS BCIICCTB H
XUMHYECKUX PEaKLUU.

2. PackpsiBaTh CMBICT H3YYaEMBIX MOHATHHA U 3aKOHOB U
MPUMEHATh 3TH NOHATHS NPU ONMUCAHUHM CBOMCTB BEINECTB U
WX IPEBpaLCHUN.

3. Paznuuate ¢usuueckre W XHUMHYCCKHC SBICHUS,
OOBACHATE WX CYIIHOCTh C TOYKH 3PCHHSI  ATOMHO-
MONCKYIPHOTO yiucHnA. OnpeaeniarTs MpU3HAKH XUMHUYCCKHX|
PeaKLUii, YCIOBUS UX MPOTCKAHMSL.

4. OOBACHATD CYINIHOCTb (PU3HUCCKUX W XHUMHYCCKUX
SIBIICHUN C TOUKHU 3PEHHUS AaTOMHO-MOJICKYJIIPHOTO VICHHS.

5. KnaccupuumpoBaTh XUMUYIECKHE PEAKLIUH (10 YHUCITY
11 COCTABY PEArupyIOLIUX U 00PA3yIOIIUXCS BEIIECTB).

6. CocraBnare (Gopmyasl OWHAPHBIX BELICCTB IO
BAJCHTHOCTH W ONPEACIATh BAICHTHOCTE MO (HopMylIam
BCIICCTB.

7. PaccraBmarb
XUMHYECKUX PEaKLUU.

8. CrnemoBarh mpaBHIaM TOJNB30BAHHS XHUMHYCCKOH
MOCYZ0W © Ja0OpaTopHbIM  ODOPYAOBAHHMEM, a TaKKe
mpaBmiaM OOpalICHHS € BCLIECTBAMH B COOTBETCTBHUH C
MHCTPYKLMAMH IO BBIIOTHCHUIO TA0OPATOPHBIX XUMHUYCCKHX|
OTIBITOB.

9. Hcnonp30Barh NpH BHIIOTHEHUH VICOHBIX 33JaHUHA 1

KO3QPUIUECHTET B YPaBHEHHSX
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HAYTHO-TIONYJISIPHYIO JTUTEPATYPY XUMHUECKOTO COAEPKAHM,
CIIPaBOYHBIE MaTepHaIsl, pecypcsl MHTEpHETA.

10. BeicTpamBarh pa3BépHYTHIE MNCbMEHHBIE U YCTHBIC
OTBETHl C OMOpod Ha wuHpOpMaWoo u3 VvueOHHKA U
CIIPAaBOYHBIX ~ MaTepHaoOB, TPAaMOTHO  HCIOJIb30BATh
M3YUCHHBIM MOHATUHHBIN annapaT Kypca XUMHUH.

Paszoen 2. Baxycueiiuiue npeocmagumenu Heopzanuueckux seujecms (30 1) Tema 3. Bozayx. Kucaopoa. Ilonsitue 06 okcuaax (S 9)

Bo3nyx - cmeck razoB. CoctaB Bo3ayxa. KACIOpoa - 3JIEMEHT W MPOCTOE
BEUICCTBO. HaxokneHue KHUCIopoaa B NpUPOAEC, (PU3HUECKME W XMUMHYECKUE
CBOWCTBA (PEAaKUMHM OKWUCICHHS, TOpPEHUE). YCIOBUS BO3HMKHOBCHUS U
npekpanieHus ropenns. [lonsatue 00 okcuapl. [Ipumenenne kucnopoga. CrnocoObl
NOJy4YEHUsl KHUCIOpoAa B Ja00paTopud M MNPOMBILUICHHOCTH. KpyroBopot
KHACI0poaa B mpupojie. O30H - aJIOTPOIHAS MOAU(PHKALIMAS KUCIOPOAA.

TemnoBoil 3(p(PeKT XUMHUUYECKON pPEaKK, TEPMOXHUMUYECKUE YPABHEHMS,
SK30- M JHIOTEPMUYECKHE PEakuuy. TOIIMBO. yrojdb M METaH. 3arpsa3HEHUE
BO3/lyXa, YCUJICHUE MAPHUKOBOIO 3(PdeKTa, pa3pymieHUe 030HOBOTO CJI0SI.

Jemoncmpayuu: 1. Bzaumoneiicteue ¢ocdopa, ceppl U Kemeza ¢
KHACJIOPOJIOM (BO3MOYKHO HCHOJIb30BAHWE BHICOOMBITOB). 2. OnpenerncHue
COJEpKaHUs KUCI0opoAa B Bo3ayxe. 3. ONbITeL, AEMOHCTPUPYIOLIUE YCIOBUS
BO3HMKHOBEHUS U IPEKPALLICHUAS TOPEHHSI.

./Ia6opamopuble onvimut: 1. O3HAKOMJIEHHUE C O6pa3HaMI/I OKCHUIOOB.

Ilpaxmuueckue padomot .

Ne 2. TTonyueHue u coOupaHue KUCIOPOAA, U3y YEHUE Er0 CBOWCTB.

Boiuucnenusn:

- MOJIEKYJISPHOM MAacCChl KUCJIOPOIa U 030HA HA OCHOBAHWUM aTOMHOM MacCChl
XUMUYECKOTO JIEMEHTA.

1. PackppiBaTh  CMBICT ~ H3YYaEMBIX TIOHATHH W
MPUMEHATh 3TH MOHATHS MPH ONHUCAHHH CBOWCTB BELIECTB U
WX IPEBpaLCHUN.

2. Xapaktepr3oBath (OMHCHIBATB) COCTaB BO3AYXa,
(hU3HUCCKUE M XUMHYCCKHE CBOWCTBA KHCIOPOAA, CIOCOOBI
Cro HOYUCHHS, IPUMCHEHHUE U 3HAYCHNC B IPHPOJIC U )KU3HU
HETIOBEKA.

3. CpaBHuBaTH
OKHCJICHH.

4. Cobupare mpubOpbl IS MONYYCHUS KUCIOPOAA)
(BBITCCHCHHEM BOABI M BO3AYXA).

5. Pacno3HaBaTk OMBITHEIM OyTEM KHCIOPO.

6. Ucronmp30BaTh  XUMHYECKYIO  CHMBOIMKY AU
cocTaBIcHUS (GOPMYI BELICCTB, MOJCKYJSPHBIX VPaBHCHHN
XUMHUECKHX PEAKIHH ¢ y9acTHEM KHCIOPOa.

7. OOBACHATh CYINHOCTh OKOIOTHUYSCKHX MPOOIeM,
CBA3aHHBIX C 3arPsA3HEHHEM BO3AyXa.

8. Cacooate mpaBmiam OesomacHoW paboTel B
1a0OpaTopuu MPH HCHONB30BAHUN XHMHUYCCKOW MOCYIBl U
00OpYIOBaHH, & TAICKE NpaBUiIaM OOpaIleHUs C TOPIOYHMU
BEILIICCTBAMH B OBITY.

9.IlnmannpoBarh W  OCYIIECTBIATH HA  IPAKTHKE
XHMHICCKHE SKCIICPUMEHTHI, IPOBOANTE HAOMFOACHHS, ACTIATh

BBIBO/IBI TT0 PE3YJIBTATAM JKCIICPHUMEHTA.
10. YuacTBOBaTh B COBMECTHOU paboTe B IpyIIIC.

peakiyuu TOPCHUA U MCAJICHHOTO
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1. Hcnonp3oBaTh NpH BHIOTHCHHH YYCOHBIX
3aJaHUH M B NPOLECCE HCCICAOBATEIBCKOM ACATCIBHOCTH
HAyIHOTIONYJIIPHYIO JINTEPATYPY XUMHUECKOTO CONEPIKaHMA,
CIIPaBOYHBIE MaTepHaIsl, pecypcsl MHTEpHETA.

12. BricTpanBate pa3BépHYTHIE NHCEMEHHBIE H
VCTHBIC OTBETHI ¢ OMOPOU Ha WHGOPMALMIO M3 YUcOHUKA H
CIPABOYHBIX ~ MATCPHANOB,  IPAaMOTHO  HCHOJB30BATh

M3YUCHHBIM MOHATUHHBIN annapaT Kypca XUMHUH.

Tema 4. Bogopoa. IlonsiTie 0 KHCJI0TAX M €OJIAX (5 1)

Bomopon - asnemeHT M mpoctoe BeuiecTBo. Haxoxkaenue Bomopoaa B
npupose, (PU3NUECKNE U XUMHUYECKHAE CBOMCTBA (HA MPUMEPE B3aUMOJCHCTBUS C
HEMETAINIAMA W OKCUAAMHM METAUIOB), MPUMEHEHHWE, CIOCOOBI MOJIyYCHUS.
[ToHATHE O KUCTOTaX U COMSAX.

Jemoncempayuu: 1. Ilonyuenue, coOupanue U pacro3HaBaHue BOAOPOIA. 2.
["openue Bogopona. 3. Bzaumopeiictere Bogopoaa ¢ okcuaom meau (1)
VTa6opamopnsie onsimet: 1. B3aUMOIEHCTBUE KUCIIOT ¢ METAJUIAMU. Botuucienus:

- MOJIEKYJISTPHOM MaccChl BEMIECTBA HA OCHOBAHUM AaTOMHOW MacChl
XUMUYECKHUX 3JIEMEHTOB.

1. PackppiBaTh  CMBICT ~ H3YyYaeMBIX TOHATHH W
MPUMEHATh 3TH MOHATHS NPH ONHCAHHHM CBOMCTB BEIUECTB U
WX IPEBpaLCHUN.

2. XapakrepuzoBarh  (ONMUCHIBATh)  (DUIUYCCKHE |
XHMHYICCKHE CBOWUCTBA BOJOPOIA, CHOCOOBI €ro MOIYUCHHS,
MPUMCHCHHE.

3. CoGupars npubop A1st MOJYUCHHUS BOAOPOA.

4. Ucrionb30BaTe  XUMHYECKYIO ~ CHMBOJIUKY IS
cocTaBICHUS (OPMYI BELICCTB, MOJCKYJSPHBIX YPaBHCHHUN
XUMHYICCKHIX PEaKLHMH ¢ yIaCTHEM BOAOPOJA.

5. CnemoBate mpaBmiaaM  Oe3omacHOH  paboTHl B
1a0opaToOpul NPH HCHOTIb30BAHHM XHMUYCCKOH MOCYABI H
00OpYIOBAHHS, & TAIOKE MPABUIAM OOPAIICHHUS C TOPIOYHMHU
BemectBamMu B Obity. [lnanmpoBaTh W OCYINECTBAATH HA
MPaKTUKEC  XUMHYCCKHEC  OKCICPHUMEHTHI,  MPOBOJHUTH
HAOIIOACHUS, IENATh BEIBOABI IO PE3YIbTaTaM SKCIICPUMEHTA.

6. VYyacTBOBaTh B COBMECTHOH padoTe B rpymre.

Tema 5. KoilmuecTBeHHBIE OTHOILICHHS

B XuMuH (4 4)

KomnuectBo Bemectra. Mosb. MonsipHas Mmacca. 3akoH ABOraapo.
MosnsipHbIi 00BEM ra30B. PacyéThl M0 XUMUYECKUM YPABHEHUSM. Jemoncmpavuu: 1.
OOpa3ibl BEMIECTB KOJIMYECTBOM 1 MOJTb.

Buvtuucnenus.

- Macchl, 00bEMA, KOJIMYECTBA BEMICCTBA MO U3BECTHHIM 3HAYCHUSIM

1. PackpeiBaTh  CMBICT  W3YYAEMBIX TIOHATHH W
[MPUMEHATh 3TH TOHATHSA, a TaKKe H3YUYCHHBIE 3aKOHBI 1
TCOPHH AJIA PEIICHMA PAcUETHBIX 3a1ad.

2. Berumcnares MONSIPHYIO Maccy BEINECTB; KOJIHUYECTBO
BEINECTBA, 00BEM ra3a, Maccy BEINECTBA.

3. TlpoBoamts pacuéTsl IO YPaBHEHMIM XUMHYECKHAX
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MAacChl, 00beMa, KOJTHYeCTBA BEIICCTRA,
- 00BEMOB ra30B MO YPABHEHUIO PEAKIIMU HA OCHOBE 3aKOHA OOBEMHBIX
OTHOILICHUM.

peakmuil: KommuectBa, o0OBEMA, MacChl BEIIECTBA IO
M3BECTHOMY KOJIHMYECTBY, OOBEMY, MAacce PEarcHTOB WU
MPOAYKTOB PEAKLIUH.

4. BeicTpanBarh pa3BEPHYTHIE NMHNCBMEHHBIE W YCTHBIC
OTBETHl C OMNOpPoll Ha wuWHPOpPMAHUIO W3 VUcOHHKA H
CIIPABOYHBIX ~ MAaTEpHAIOB,  TPAMOTHO  HCIOJIb30BATh
M3YUCHHBIM MOHATUHHBIN annapaT Kypca XUMHUH.

Tema 6. Boaa. PactBopsbl. Ilonsitue 00 ocHOBaHMSIX (S 1)

OU3NYECKUE CBOMCTBA BOABL. AHAIW3 W CHHTE3 - METOABl M3YUYECHUS
cocTaBa BOJbl. XMMHYECKHAE CBOWCTBA BOJBI (PEAKIMU C METAJUIAMH, OKCHIAMU
METAJJIOB U HemeTauioB). CoctaB ocHoBaHuil. [lonarue 00 mHamkaropax. Boaa
KaK pacTBOpUTENb. PacTBOpel. HachIEHHBIE W HEHACBHIIEHHBIE PACTBOPHI
PacTBOpUMOCTE BEHIECTB B BOAEC. MaccoBas [01s BEIIECTBA B PaCTBOPE.
XHAMHUECKHE CBOICTBA BOABL. OCHOBaHMs. POJIb paCTBOPOB B MPUPOJIE U B )KU3HU
yesioBeka. KpyroBopot BOJbI B IPUPOAE. 3arpsA3HEHUE NPUPOIHBIX BOA. OXpaHa u
OUYMCTKA MMPUPOIHBIX BO.

Jemoncmpayuonnvie onetmer. 1. PacTBOpEHME BEMIECTB € Pa3IMYHOMN
PACTBOPUMOCTEIO. 2. B3auMoeHCTBIE BOIBI C METAUIAMY (HATPUEM U KAJIBLIAEM )
(BO3MOKHO HCIIOJIB30BaHKME BHUAcoMaTepuaioB). 3. HccienoBaHue pacTBOPOB
KHUCJIOT M LIEN0UYEH C MOMOLIBI0 UHIMKATOPOB.

Ilpakxmuueckue pabomor:

No 3. IIpuroToBiieHHE pPAcCTBOPOB C ONPEACIEHHON MAacCOBOM J0JIeH
pacTBOPEHHOTIO BEIIECCTBA.

Botuucnenus:

- C ACTIOJIb30BAHUEM TOHATHS «MACCOBas 10JIs BEILECTBA B PACTBOPEY.

Koumponsnas paboma Ne 2 no temam «Boznyx. Kucmopon. Ilonstue 06
okcuaax», «Bomopon. [loHsaTre 0 kucnorax u consax», «Bona. Pacteopsl. [loHsTHE
00 OCHOBaHUSIX».

l. PackppiBaTh  CMBICT  H3YYaEMBIX IOHATHH W
[IPUMEHATD 3TH MTOHATHA TIPY OTIMCAHHH CBOICTE BEIIECTB U UX
MpEBPaIICHUH.

2. XapakTepu30BaTh  (U3MYCCKHUE U XHUMHUYCCKHUC
CBOICTBA BOABI, €€ POJb KAaK PAcCTBOPUTENII B IPHUPOITHBIX|
[poLeccax.

3. CocTaBmaTh YpaBHCHUS XHUMHUYCCKHX PEaKLIHE C
VIaCTHEM BOJIHI.

4. OOBSCHATE CYLIHOCTh DKOJOTHYCCKUX MPOOIEM,
CBS3AHHBIX C 3arpsS3HCHHCM MPUPOIHBIX BOJA, CHOCOOBI
OYNCTKH BOJABI OT IIPUMECEH, MEpBl 1O OXpaHe BOA OT|
3arps3HEHUS.

5.1lnmanmpoBath W  OCYINECTBIATH HA  IPAKTHKE
XUMHICCKHEC SKCIICPUMEHTEI, POBOANUTh HAOTIOACHUS, JEIaTh
BBIBO/IBI TT0 PE3YJIBTATAM JKCIICPHUMEHTA.

6. CnemoBatp mpaBwiaaM Oe3omacHOH  paboTel B
1a0opaTopul HPH HCIOIB30BAHUH XUMHUYECKOW TOCYIABl U
000pyAOBAHUSL.

7.1IpoBOANTE BBHIYHCIEHUS C NMPUMEHEHHEM ITOHITHA
«MaccoBas 0JIA BEMIECTBA B PACTBOPE.

8. MUcnmonmp30BaTh NpH BHIIOTHCHUH VICOHBIX 3aJaHHH U
B poLecce HCCIIEA0BATE TbCKON JIEATEIbHOCTH
HAYTHO-TIONYIISIPHYIO TUTEPATYPY XUMHUUIECKOTO COAEPKAHM,
CIIPaBOYHBIE MaTepHaIsl, pecypcsl MHTEpHETA.

9. BricTpanBare pPa3sBEPHYTHIE NPICHBMEHHBIE M YCTHBIC

OTBETH ¢ 0NOPOii Ha HHGOPMALMIO U3 YUcOHNKA U
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CIIPABOYHBIX  MAaTEpPHANOB, IFPaMOTHO HCIONb30BaTh
M3YUCHHBIM NOHATUIHBIN annapaT Kypca XUMUH.

Tema 7. OcHOBHBIE KJIACCHI HEOPTraHHYeCKHX coeauHeHuid (11 1)

Knaccudukanus Heopranuueckux coenuaeHnid. Okcuabl. Knaccudukanus
OKCHJIOB.  coyicoOpasyromue  (OCHOBHBIC, KHCIOTHBIE, aM(OTEpPHBIE) U
HecosieoOpazyronme. HoMeHknaTypa okcuaoB (MEXAyHApOaHAs U TPUBUATIbHAS ).
OU3NYECKHE U XUMUYECKUE CBOMCTBA OKCUIOB. [TomydyeHne OKCHIoB.

OcHoBanus. CoctaB W KiIacCU(pUKAIMS OCHOBaHW: MENOUM U
HEPACTBOPUMBIE OCHOBaHMWs. HomeHknarypa OCHOBaHWMN (MEXKIyHApOAHAs W
TpuBHAIbHAsA). DU3MUECKHE W XMMHYECKHAE CBOMCTBA OCHOBaHWi. [loiydeHune
OCHOBAHUH.

Kucnorel. CocraB m knaccudukainms Kuciaor. HoMmeHknaTypa KHCIIOT
(MEXIyHapoHas U TpUBHAIbHAS ). DU3HYECKNE U XUMHYECKHAE CBOMCTBA KUCIIOT.
Psn aktuBHOCTH MeTayuioB H. H. bekerosa. [Tonydenue kucnor.

Conu. HomeHnkiarypa coneit (MexxayHapoHasi U TPUBHAJIbHAS ).
DU3NYECKUE U XUMUYECKUE CBOMCTBA conei. [TomyyeHue coJiei.

I" eHeTHUECKas CBA3b MEXKIY KIIACCAMU HEOPraHUYECKAX COCIMHEHUA.

Hemoncmpayuu:. 1.
KJ1accoB. 2. BzaumoaeicTBIE pacTBOpa CEpHOI KUCIIOTHI ¢ okcuaoM meau (11). 3.
Peakuus nHeliTpanuzanuu. 4. BEITECHEHHE OJHOTO METaula APYrUM M3 PacTBOpPa
COJIH.

Jabopamopusie onvimei: 1. 110JIy4eHUE HEPACTBOPUMBIX OCHOBAaHWH. 2.
B3anMOaeiiCTBUE HEPACTBOPUMBIX OCHOBAaHUN C KUCIOTaMu. 3. PasnmokeHue
runpokcuna meau (I1) npu HarpeBanuy.

Ilpakmuueckue pabomor:

Ne 4. Pemenue SKCrepuMEHTANIBHBIX 3a4a4 10 TeMe « BaKHEHIIME KITacChl

OOpasibl  HEOPraHMYeCKUX BELICCTB  PasIUYHbIX

1. KnaccuguimupoBaTs H3y4acMbIe BEIIICCTBA IO COCTABY
1 CBOUCTBaM.

2. CoctaBisate (POpMYNIbI OKCHIOB, KUCIOT, OCHOBAHHUIA,
CONIEH M HA3BIBATh MX M0 MEXKAYHAPOIHON HOMEHKIATYpE.

3.IlporHo3upoBaTh CBOMCTBA BEIIECCTB HA OCHOBE OOIINX
XUMHIYICCKHX CBOHCTB M3VUCHHBIX KIACCOB/TPYII BEILICCTB, K
KOTOPBIM OHH OTHOCHTCA.

4.CocTaBnaTe MOJCKYJSIPHBIC VPaBHCHHS PCaKLHUH,
WITIOCTPUPYIOIINX ~ XUMHYCCKHE CBOMCTBA MW CIIOCOOBI
MOJIYYCHUS BCIICCTB HM3YUCHHBIX KIACCOB/TPYIII, a TaKXKe
[TOITBEPIKAAOINX TE€HETHIECKYIO B3aMMOCBA3b MEIKIY HUMHU.
[Ipon3BOANTE BBIYUCICHUSA IO YPAaBHEHHAM XHUMHYECKHUX|
[pEaKIIUN.

5.1lnmanmpoBarh ©W  OCYIIECTBIATH HA  IPAKTHUKE
XUMIYICCKHE KCTICPUMEHTBL, TPOBOAUTE HAOMIOACHHUS, ICIATh
BBIBOJIBI TTO PE3YJIBTATAM JKCIICPUMEHTA.

6.CnenoBarp mpaBuiaM  Oc3omacHOH  paloTHl B
1a00paTOpUHl NPU HCIONB30BAHHHM XUMHUYESCKOU TMOCYABI H
000pYy AOBAHUSL.
7.Wcnonp30BaTh MpU BBINOIHCHHH YUCOHBIX 33JaHUH U

IpoIecce HCCIIEA0BATEIbCKON JIEATEIbHOCTH
HAYTHO-TIONYJIAPHYIO JINTEPATYPY XUMHUIECKOTO COACPIKAHML,
CIIpaBOYHBIE MaTepHabl, pecypcsl MaTepHETA.

8. BricTpanBaTh pa3BEPHYTHIC NHCHMEHHBIE W VCTHBIC
oTBETHl ¢ omnopoii Ha wuHpopMammo u3 Yy4YcOHHKA WU
CIIPAaBOYHBIX ~ MAaTEepHAOB,  TIPaMOTHO  HCIIOJIB30BATH
M3yUCHHBIM MOHATUIHBIN annapaT Kypca XUMUH.

HEOPraHWYECKUX COCAUHEHHINY,
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Buvtuucnenusn:
- 10 YPaBHEHUSM XUMHUYECKUX PEAKIIUNA.
Konmponwvnas paboma Ne 3 10 TeMe « OCHOBHBIC KJIACChl HEOPraHUYECKUAX

COCIUHCHUNY .

Pasoen 3. Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema xumuueckux rnemenmos /|.U. Menoeneesa. Cmpoenue amomos.
Xumuueckas céa3b. OKUCIUMENbHO-60CCMAHOBUMENbHBLE peakyuu (15 u)
Tema 8. Ilepuoanuecknii 3axkon u llepuoguyeckasi cucrema xumuieckux viemeHToB /I.1U. MenaeneeBa. Crpoenue

aTtomMoB (74)

[lepBbic MOMBITKKA KJIaCCH(PUKALMU XUMUYECKUX 31eMEHTOB. [loHsATHE O
IPYNMax CXOJHBIX 3JEMEHTOB (IIEIOYHBIE M LICTIOYHO3EMENBHBIE METAIIbI,
raJIOr€Hbl, THEPTHBIE Ta3bl). DNEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIE OKCHIbI
W TUIPOKCHUJIBL.

[Tepnomnuecknii 3akoH. [leproanyeckas cucTeMa XUMHUYECKUX IIEMEHTOB
JI. W. Mengeneera. KoporkonepuoaHas W JUIMHHONEPUOAHAS  (QOPMBI
[lepuoanyeckoit cucTeMbl XUMUUYECKUX 3IeMeHTOB 1. 1. Menneneesa. [lepruoabt
W Tpynnbl. OU3AYECKUI CMBICT MOPSAKOBOIO HOMEPA, HOMEPOB IEpUOAA U
IPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. H30Tombel.  DIEKTPOHBI
CTpoeHue 3IEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XMMUYECKHX SJIEMEHTOB
[leppoauueckoir cucremel [, M. Menaeneesa. XapakTepUCTHKa XUMHYECKOIO
SJIEMEHTA IO €ro nonoxkeHuro B [lepuoanueckoii cucreme /. 1. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHUS Pauyca arOMOB XMMHMYECKUX JJIEMEHTOB,
METATUIMYECKUX U HEMETAINTIMYECKUAX CBOMCTB I10 TPYNIAaM U MEPUOJaM. 3HAYCHHE
[leproanuecKkoro 3akoHa U lIepuoaMYECKON CUCTEMBI XMMUYECKUX 3JIEMEHTOB
JUTSL PA3BUTHUS HAyKH U npakTuku. [{. 1. MeHerneeB - y4€HBIN U IPKIAHNH.

Jlemoncmpayuu: 1. O3HAKOMJICHHE ¢ 00pa3llaMi METAJIOB U

1. PackpeBars cmeica [leproamaeckoro 3akoHa.

2 Ilonnmats CYLIECTBOBAHUE HNEPUOIHICCKON
3aBHCHMOCTH CBOWMCTB XHMHYCCKHX 3JIEMCHTOB (HM3MCHCHHC
paguycoB aTOMOB MW BICKTPOOTPHLATCIBHOCTH) W UX
COCIMHCHUI OT mojoxkcHuI B llepromguucckoi cucteme u
CTPOEHHS aToMa.

3.YcranaBnuBaTh CBA3b MCKAY MOJIOKCHACM DJICMCHTA B
MEPUOTUUCCKON CHCTEME M CTPOCHHEM €ro atoMa (CocTaB H
3apsn sapa, oblee YUCI0 SNEKTPOHOB H PACHPEACICHUE HX O
SACKTPOHHBIM CJIOSIM).

4 IlporHo3upoBark XapakTep HW3MCHCHHS CBOMCTB
SJICMEHTOB M HX COCAMHCHMH IO TpynmaM H MepUuojam
TleproanacCKOM CHCTEMBI.

5. XapakTepu3oBaTk XUMHUYCCKHC JJCMCHTHI TCPBBIX|
TpEX TIEPHOJNOB, KalMdA, KaIbIHUI II0 HX IIONOJKEHHIO B
ITepuoamueckoii cucreme [I. 1. Mernneneesa.

6.CnenoBate mpaBunam  OczomacHOH  paboTel B
1a0OpaTOpUN TMpPH HCIOIb30BAHHH XHMHYCCKOH MHOCYABI H
000pyAOBAHUSL.

7.BricTpauBath pa3BEPHYTHIC MHCBMEHHBIC H YCTHBIC
OTBETHI C ONIOPOL HA HH(OPMAIUIO U3 YICOHHUKA U CIIPABOYHBIX|
MaTEpHUAJIOB, IpaMOTHO HCTIONIb30BaTh H3YUYCHHBIA
MOHATUMHBIN annapaTt Kypca XUMHUH.

8 Hcnonp30BaTh NMpH BHIMOJHEHUH YYCOHBIX 3aJaHHN

TCKCTBI y‘{€6HI/IKa, CIIPABOYIHBIC MATCPHUAJIBI
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HeMeTauioB. 2. KopoTkonepuoaHas v AslmHHONEproaHas popmel [lepruoanueckoi
TaOIuIbl XUMUYECKHX 3J1eMeHTOB J[. Y. MeHneneena.

./Ia6opamopuble onvtmot. 1. BSaHMOI[ei/'ICTBI/Ie ruapokcuaa nuHKa ¢
PacTBOPaMU KUCJIOT U LIETOYEH.

(Ilepuogudeckyo cuctemy xummudeckux smevento [ M.
Menaeneesa, TabauLy PacTBOPHMOCTH KHCIOT, OCHOBAHUH H
colel B BOAC, OJICKTPOXUMMYECKHN PsA  HANPsLKEHHU
METAIIOB).

9. Ucnonp30BaTh NpH BHITIOTHECHUH VUCOHBIX 3a1aHUH
B IIPOIECCE HCCICAOBATENBCKOM AEATEIBHOCTH HAYIHO-
[ONYJIPHYIO  JINTEPATypPY  XUMHYECKOTO  COACPKaHHMA,
CITpaBOYHBIE MaTepuaisl, pecypesl MaTepHETA.

Tema 9. Xumuueckas ¢Bsi3b. OKHCIANTEILHO-BOCCTAHOBUTEIbHBIC peakunu (8 1)

Xumuueckas cBsa3b. KoBaneHTHas (MOJSIpHAss W HEMOJSPHAs) CBSI3b.
DIEKTPOOTPULATENIBHOCTh XUMUYECKUX JJIEMEHTOB. IOHHAs CBA3b.

Crenenb  OkuCHeHHS. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE — PEAKIUU.
[Tpouecchl OKUCIEHUS U BOCCTAHOBIICHHSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Hemoncmpayuu: 1. OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIC peakuuit (FOpeHI/Ie,
pEaKIMU Pa3I0KCHHUSI, COSTMHEHUS ).

Konumponsnan paboma Ne 4 1o pasgeny «lleppoavyecknii 3aKkoH |
[lepuoanueckas cucteMa XUMUYeCKux 351eMeHToB [ M. MenneneeBa. CtpoeHue
arOMOB. XMMHUECKas CBA3b. OKUCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIMMY.

1. PackpsrBaTh CMBICIT H3yYaeMBIX ITOHATHH.

2.0npenensaTh BUA XHMHYCCKOH CBA3H B COCIHHCHHML.
Onpenensars CTENCHb OKHCICHHS XHUMUYECKOrO 3JICMEHTA TO
(hbopMyiC €TO COCTUHCHHUSL.

3.0npeaenars 3mMeMEHT (BEIICCTBO) - OKHUCIUTSIb U
SICMEHT (BEIIECTBO) - BOCCTAHOBUTED.

4. O0BSACHATH CYIIHOCTh MPOLECCOB OKUCICHUS U
BOCCTAHOBJICHUSL.

5.CocTaBnaTh 3NCKTPOHHBIA OagaHC € YYETOM UHCIA
OTIAHHBIX M IPUHATHIX 3JCKTPOHOB.

6.CocTaBiiaTh VpPaBHCHHUE
BOCCTAHOBUTEIBHOU PEAKIUH.

7. Ucnonp3oBaTh OpH BHINIOJHCHUHM VYCOHBIX 3aJaHUL
TCKCTHI yueOHMKa, cupaBounbie Marepuaisl ([lepuoauucckyro
cuctemy xummdeckux anemeHToB [l M. Menaeneesa, Tabuiy)|
[PAacTBOPUMOCTH KHCJIOT, OCHOBAaHMM M COJEH B BOJAE,

OKHUCITHUTCIIb-HO-|

SICKTPOXMMHUYCCKUH PSLI HAMPSDKCHUN METANIOB).

Pe3eps - 2 yaca

9 KUIACC

(2 yaca B HeaeJI10, Bcero 68 4acos 3a ron)

OcHOBHOE coep:kaHne y4eOHOro MaTepuasa

OcHOBHbBIE BH/IbI 1eITEJIbHOCTH
00y4aK0LIHXCS

Pazoen 1. Bewiecmeo u xumuueckue peaxyuu (17 u)
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IoBTOpeHue u yruay0JeHne 3HAHNI OCHOBHBIX pa3ie/ioB Kypca 8 kiacca (3 1)

[Tepuoanueckuii 3akoH. [lepuoauyeckas cucTreMa XUMUYECKUX SJIEMEHTOB
J1. 1. Menneneea. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHCHHUM CBOMCTB
XUMUYECKUX DJJICMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalusl, Kajdblusd W WX
COCIMHCHUIA B COOTBETCTBUU C MOJIO)KCHUEM DJIEMCHTOB B MEPUOJAUYECKOMN
CUCTEME U CTPOECHUEM UX aTOMOB.

Knaccupukanmss W HOMEHKIATypa  HEOPraHWYECKUX  BEUIECTB
(MEXXIyHapoaHass W TPUBMAJIbHAs). XWUMWYECKHE CBOHCTBA  BEIIECTB,
OTHOCAIIMXCS K Pa3JIMYHbIM KJlacCaM HEOPraHWYECKUX COCIUHCHUN, WX
TCHETUYECKAs CBSA3b HEOPraHMYECKUX BEIICCTB.

CTpocHHE BEIIECTBA: BUJbI XUMHUYECKON CBS3U U THUIbI KPUCTAUTMYECCKUX
PELIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX CTPOCHHSI.

Jemoncmpayuu:. 1. MoaensaMu KpUCTANTIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIECTB - METAUIOB MU HEMETAUIOB (Tpadura W aiMasza), CI0KHBIX BEIIECCTB
(xmopuaa Harpus). 2. KopoTkomepuogHas W AJUHHONEpHOAHAS (POpMBI
[leproanueckoii Tabnuusl J[. Y. Menaeneena.

1. XapakTepu3oBaTh  XUMHUCCKHAC  DIICMCHTEHI
MEPBBIX TPEX MEPHOAOB, KATIHS U KATBLHS MO WX HOJI0XKCHHUIO B
ITepuoamueckoii cucreme [I. 1. Mernneneesa.

2. Knaccudunmposats u
HCOPTraHHMYECKHE BEIECCTBA H3YUCHHBIX KIIACCOB.

3. OnuceBaTth OOIME XUMHUYESCKHE CBOMCTBA
BCIICCTB ~ PA3MUYHBIX KJIACCOB, TOATBEP)KAATh CBOWCTBA
MPUMEPAMH MOJICKYISPHBIX YPABHCHUH XUMIYCCKHUX PCAKLUH.

4. Onpeaenarte BUA XUMHYCCKOW CBS3H W THIT
KPHCTAIIHMYUECKON PEIETKH BEINECTBA.

5. IIpornosmpoBare  CBOHCTBa
3aBHCHMOCTH OT HX CTPOCHUSL.

6. BricTpanBate pa3BEpHYTHIE ITHMCHPMEHHBIE H
VCTHBIC OTBETHI C OMOPOH Ha WHPOpPMAIHUIO W3 yucOHHKA U
CIPABOYHBIX MATCPHAIOB, TPAMOTHO HCIIOIL30BATh H3YUCHHBIH
MOHATUMHBIN annapaTt Kypca XUMHUH.

7. Ucnonp3oBaTh NpH  BHINOIHCHHH YYCOHBIX|
3aJaHHM M B MPOLECCE HCCACAOBATEIBCKONH AEITEIbHOCTH
HAYIHONONY/LIPHYIO JTUTEPATYPY XUMHUESCKOTO COJACPIKAHUS,
CIPaBOYHBIC MAaTepHAIHL, pecypckl MHTEpHETA.

HAa3bIBATH

BEINECTB B

Tema 1. OcHOBHBIC 3aKOHOMEPHOCTH XUMHYECKHUX peakumii (7 1)

Knaccuukanms XuMUYECKUX PEAKIMA MO PA3IMUYHBIM MPU3HAKaM (1o
YHCITYy W COCTABY YUACTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEMIIOBOMY 3P PEKTY, MO
W3MCHEHUIO CTETICHEH OKHCIEHUS XUMUYECKHUX 3JIEMEHTOB, MO 00paTUMOCTH, 1O
YUaCTHIO KaTann3aTopa). OK30- U SHAOTEPMHUUYECKUE PEAKIIANA, TEPMOXUMUYECCKUE
YPaBHEHUSI.

[ToHsiTHE O CKOPOCTH XMMUYECKOW peakumu. [ToHsaTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX PeakiusaX. [[oHATHE O TOMOT€HHBIX M T€TEPOTEHHBIX|
peakiusax. [loHATHE O XMMHUUYECKOM pPaBHOBECMH. DAKTOPHI, BIMSIONIME HA

1. PackpeiBarh CMBICT H3yYacMbIX MMOHATUN H
[MPUMCHSITh T MOHITHS MMPU OMTHCAHUN CBOWCTB BEIICCTB U UX
MpEBPaIICHUH.

2. Krnaccuduimpoarh XUMHUCCKUE PEAKLIUN 110
PA3TUYHBIM [TPU3HAKAM.

3. VYcranasmneath 3aBUCHUMOCTD
XUMHUYCCKON PCAKLUU OT Pa3IHYHBIX aKTOPOB.

4. IIporao3upoBate BO3MOXKHOCTH MPOTCKAHU
XUMHUYCCKUX  NPCBPALICHUH B Pa3iHdYHBIX  YCIOBHUSAX.
Onpeaensats OKUCIUTEb U BoccTaHoBuTeib B OBP.

5. CocTaBnaTh 3JICKTPOHHBIH OanaHC PEaKIHHL.

CKOpOCTH

CKOPOCTb XUMHUYECKOM PCaKIM1 U IOJIOKCHUC XUMHYCCKOT'O PABHOBCCHA.

6. IIpon3BOIUTE BEIYUCIICHUS IO XUMHICCKIM
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OKHCANTENEHO-BOCCTAHOBUTENIBHBIC  PEAKIMM, JJICKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHOW  peakumu.  COCTaBICHUE  YPABHEHUM
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX — PEAKLIMA UCITOJIB30BAHUEM  METOJA
SJICKTPOHHOTO OanaHca.

Jemoncmpayun. 1. 3aBUCUMOCTb CKOPOCTM XMMHMYECKOM PpEAKUUH OT
BO3JCHCTBUS  pa3nu4HbIX (PAKTOPOB (CTEMEHb W3MEIbYCHHS  BELIECTBA,
TEMIIEPATYPA, KOHLEHTPALMsl PEArMpyrOIIMX BEIIECTB, HATMYUE KATAIU3aropa,
NPUPOJIA Pearnpyrommx BewecTs). 2. [Ipumepbl HEOOpaTUMBIX W OOpaTHMBbIX
peakiuid. 3. CMENIEHUE XUMHYECKOr0 PaBHOBECHUS (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB).

Bovtuucnenusn:

- KOJTMYECTBA BEIIECTBA, 00BEMA U MACCHl PEATCHTOB WM MPOAYKTOB MO
VPABHEHUSAM XUMUYECKUX PEAKIUH.

Koumponwnas pasoma Ne 1 1o temam «[loBTopenue n yrityOjaeHre OCHOBHBIX
paznenoB  kypca 8 kmacca»y, «OCHOBHBIE 3aKOHOMEPHOCTH MPOTCKAHUS
XUMHUYCCKUX PEAKIIUNy.

C

YPaBHEHUSIM.

7. BricTpanBate pa3BEpHYTHIE ITHMCHPMEHHBIE H
VCTHBIC OTBETHI C OMOPOH Ha WHPOPMAIHUIO W3 yUcOHUKA U
CIIPaBOYIHBIX MATEPHAIOB, I'PAMOTHO UCIIOIb30BATh H3YUCHHBIH
MOHATUMHBIN annapaTt Kypca XUMHUH.

8. Ucnonp3oBaTh NpH  BHINOIHCHHH YYCOHBIX|
3aJaHUH H B IPOLECCE HCCICAOBATENBCKONH ACATCIBHOCTH
HAYJHOTIONYJISIPHYIO JTUTEPATYPY XHMHUYECKOTO COACPIKaHHA,
CIIPaBOYHBIE MaTepHaIsl, pecypcsl MHTEpHETA.

Tema 2. DyaekTpoauTudecKas aucconuanust. XuMHYeCKHE pea

KIIUM B BOJAHBIX pacTBopax (8 4)

Teopust  DJICKTPOJIMTHYCCKONW  AUCCONMALMUA.  OJICKTPOJIUTHL U
HEAEKTPOIUTEL. KarnoHbl, aHWOHBL MeXaHW3M JHUCCOLMALMKA BEIIECTB C
Pa3IMYHBIMUA BHJIAMHA XUMUYECKOH CBA3M. CteneHb auccoumranuu. CuibHBIE U
CJTa0BIE BIIEKTPOJTUTHIL.

Peakiyin vioHHOrO OOMEHA. YCHOBHsS NPOTEKAHUS PEaKUUil MOHHOIO
oOMEHa, TOJHBIE M COKpPAUIEHHBIE WOHHBIE ypaBHCHWs peakumii. CBOiiCTBa
KHACJIOT, OCHOBAHHMI M COJIEH B CBETE MPEACTABICHHIA 00 3IEKTPOIMTHYECKOM
micconnanyn. Cpena pactBopa. KauecTBEHHBIE peaKiii HA KATUOHBI U AHWOHBI.
[loHsITHE O TUAPOJIU3E COJIEH.

Jemoncmpayun. 1. DIEeKTpAYECKas NTPOBOAUMOCTH PACTBOPOB BELIECTB,
JBA>KCHUE UOHOB B JIEKTPUUECKOM MOJIC. 2. ONBITHI, WJUTIOCTPUPYHOIIUAC

1. PackpeiBarh CMBICT H3yYacMBIX TIOHATHH, a)
TAKKE CMBICI TEOPUH 3ICKTPOIUTHICCKON TUCCOLMALTHHL.

2. OOBACHATP TPUYHMHBI  SICKTPONPOBOAHOCTH
BOIHEIX PACTBOPOB.

3. CocraBnate YpaBHECHUS JUCCOLMALHH KHCIOT,
MET0Ye U COJCH, MOAHBIE M COKPAIIEHHBIE HOHHBIC
VPABHEHHS XHMHUCCKUX PEAKIHI HOHHOTO 0OMEHA.

4. [TnanupoBaTh W OCYINECTBIATH HA MPAKTHKE
XUMHYICCKHEC 3KCIICPUMCHTEL, POBOANUTh HAOMIOACHHUS, JENATh
BBIBOJBI [10 PE3YIbTATAM IKCICPHUMEHTA.

5. Craenosare mpaBunaM 0Oe3omacHOM pabOTH B
1a0OpaToOpul MPH HCIOIb30BAHHH XHMHYCCKOH MOCYABI H
000pyAOBAHUSL.

6. IIpon3BOAUTE BEIYUCIICHUS IO XUMHICCKIAM
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MPU3HAKN MPOTEKAHUST peakivii HOoHHOro oOMeHa. 3. OnbIThl O ONPEAETICHUIO
Cpe/lbl B pacTBOPAx COJEH (XJIopHaa HATpHs, KapOOHATa HATPHS, XJIOPUAA IIUHKA).

Jlabopamopnsie onvimer. 1. Peakiiuu MOHHOro OOMEHA B pacTBOpax
PICKTPOUTOB. cyib(ara Meau (1) u menoun, kapOoHaTa HATPUS U COJISTHOM
KHUCJIOTBI, PEAKIMMA HEUTpaNIM3alMu MEXKIAY THUAPOKCHIOM Kajus W COJISIHOM
KHUCIIOTOM.

Ilpakxmuueckue pabomoi:

No 1. Peakiiun MOHHOTO 0OMEHA.

Boruucnenus:

- 110 YPABHEHUSIM XUMUYECKUX PEAKIIMIA.

Konmponwenas paboma Ne 2 1o TeMe « DJIEKTPOTUTHYUECKAS TUCCOLMAIIHS.
XHUMHYECKUE PEAKIIUU B BOJAHBIX PACTBOPAX).

YPaBHEHUSIM.

7. BricTpauBate pasBEpHYTHIC NHCBMCHHBIC H
VCTHBIC OTBETHI C OMOPOH Ha WHPOPMAIHUIO W3 yUcOHUKA U
CIPABOYHBIX MATCPHAIOB, TPAMOTHO HCIIOIL30BATh H3YUCHHBIH
MOHATUUHBIM annapat Kypca XUMHUH.

8. Ucnonp3oBaTh NpH  BHINOIHCHUH YYCOHBIX|
3aJaHUH H B IPOLECCE HCCICAOBATENBCKONH ACATCIBHOCTH
HAYIHONONY/LIPHYIO JTUTEPATYPY XUMHUESCKOTO COJACPIKAHUS,
CIPaBOYHBIC MATEPHAITEL, pecypckl MHTEpHETA.

Pazoen 3. Hememanipt u ux coeounenus

(24 4)

Tema 3. O0mas xapakTepUCTHKA XUMHYCCKHUX %1eMeHTOB YHA - rpynnel ["anorenst (4 1)

OOmas xapaktepuctuka rajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, !

OObscHATE O0OIIHE 3aKOHOMEPHOCTH B

XAPAKTCPHLIC CTCIICHU OKHCJICHHA. CTpoeHI/Ie J41 (1)I/I3I/ILIGCKI/I€ CBOMCTBa IIPOCTBIX|u3MeHEHUH CBOMCTB HEMETAIOB M UX COCAUHCHUM B
BCIICCTB - TAJIOT'CHOB. XUMHUYECKHUE CBOMCTBA Ha IIpuMCPC XJ10pa (B3aHMOHeﬁCTBHe copcaciax MajlblX TMCPHOACE W [IABHBIX IIOArPYII

METa/UlaMu, HeMeTalaMu, uienoyamu). XiopoBojopod. CossiHas —KHUCIIOTa,

XUMMYECKUE CBOWCTBA, TMOJyueHWE, TmpuMeHeHue. JleiicTBue  Xjopa

[lepuognieckoil CHCTEMBI XHUMHUYCCKHX 3JIEMCHTOB €
VIETOM CTPOCHHS UX aTOMOB.
n 2. Xapaxrepnu3oBaTs dusnueckue H

XJIOPOBOAOPOJda Ha Opraimn3M 4YCJIOBCKA. Baxueitmue XJIOPUJbI U UX HAXOXKACHUC BXMMUYECKHE CBOKCTBA MPOCTHIX BEWIECTB TalOrCHOB (Ha

PUPOJIE.

Jemoncmpayuu: 1. BuaeoMarepuanbl. TaJIOTEHbl U WX COCIUHEHUS.
OO0paziiel rasioreHoB. 3. [TomydyeHne XJI0pOBOIOPOA.

Jlabopamopnsie onvimor: 1. KaueCTBEHHAS PeaKkvs HA XJIOPUI-KUOH.

Boruucnenus:

- 110 YPaBHCHUSM XUMHYECKUX PEAKIIMA, €CITU OJIMH U3 PEArc¢HTOB JIaH B
N30BITKE;

MPUMEPE XJIOPA) U CIOXKHBIX BEIIECTB (XJIOPOBOAOPOAA,
XJIOpUAA HATPHA), CIOCOOBI UX MOJYUCHUS, MPUMECHCHHE U
3HAYCHHUC B MPUPOJC U KU3HH YCTIOBEKA.

3. OnpexnensaTh raaoreHUA-HOHBl B PacTBOpE.

2.

4. ITnanmpoBaTh 1 OCYINECTBIATE HA PAKTHUKE
XUMHUUCCKUC OKCICPUMCHTBI, IPOBOAUTH Ha,6J'IIO,Z[CHI/IH,
eaTh BBIBOABI IO pe3yibTartam 3kcnepuverta Cieaosats
mpaBmiaM Oe3omacHoil paboTel B 1a0OpaTopud  mpH
HCIOTb30BAHUN XUMUYCCKOU oCyAbL
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- 00BEMOB ra3oB 10 YPAaBHEHHUIO peaKIMK Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUN Ta30B.

11 00OpYIOBAHHSL.

5. BricTpanBate pa3sBépHYTHIE THCBMEHHBIE H
VCTHBIC OTBETHI C ONOPOI Ha HHPOPMALIUIO U3 YICOHHUKA U
CIIPABOYHBIX ~ MAaTEpHANOB, T'PaMOTHO  HCIIOJIb30BATH
3yUCHHBIM MOHATUHHBIN annapaT Kypca XUMUH.

6. Hcnonp3oBaTh Opu BBHINOIHCHHH YUCOHBIX
3aJaHUH H B NPOLIECCE HCCIECAOBATECIBCKOM ACATCIPHOCTH

HAYYHO-TIONY IAPHY IO JIATEPATYPY XUMHUYECKOTO
COACPIKAHUSL, CIIPABOYHBIC MaTCPHUAIIBL, pecypenl
Huteprera.

Tema 4. O0mas XapakTepUCTHKA XUMHYECCKHX IeMEeHTOB Y TA - rpynnsl Cepa u eé coeaunenus (S 1)

OOmas xapakrepuctuka 31eMeHTOB Y 1 A-rpymnmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XaPAKTEPHBIC CTENIEHN OKUCIICHUS.

Crpoenue u (pU3AYECKUE CBOMCTBA MPOCTHIX BEUIECTB - KUCIOPOJA U CEPHL.
AJUTOTPONHBIE MOAU(PUKALMU KUCIOPOAA U CEPbl. XMMHUYECKUE CBOHCTBA CEPBI.
CepoBoaopoa, CTpoeHue, PU3NYECKUE U XUMUYECKUE CBOMCTBA. OKCUIBI CEPBI KaK
MPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHas KACI0Ta, PU3MUECKAE U XUMUYECKHE
CBOiWicTBa (OOmME KakK MPEACTABUTENS Kacca KHUCIOT W CIEeUU(PHUECKHE).
XAMUYECKUE PEAKLMH, JIEKAIMME B OCHOBE MPOMBIIIJIEHHOTO cnoco0a MOoaydYeHUs
cepHoil kucnoThl. [Ipumenenune. Conn CEpHOM KUCIOTHI, KAYECTBEHHAsI PEAKIUS HA|
cynabdar-uoH. HaxoxxneHue cepsl U €€ COCIMHEHWH B MPUPOAE. XUMHUYECKOE
Barps3HEHUE OKPYKAIOWICH Cpelbl COCAMHECHUSMU CEPbl (KUCIOTHBIE JOXKIH,
3arps3HEHUE BO3AyXa U BOJAOEMOB), COCOOBI €TI0 MPEAOTBPAILCHHUS.

Jemoncmpayuu: 1. Konnekuuu (BUaeoMaTepraibl); cepa U €€ COSAMHECHUS. 2.
OOyrimBaHue caxapa rnoj AeiHCTBUEM KOHLICHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

Jabopamopnsie  onvimol. 1.  OOnapyxeHue  cynb(har-uoHOB. 2.
B3aumoneiicTBue pa30aBIeHHONW CEPHOM KUCIOTBI C IIAHKOM.
Botuucnenus:

1. OGwsacHITh OOIIHE 3aKOHOMEPHOCTH B M3MCHCHHH]
CBOMCTB 3JICMEHTOB Y lA-Irpymmel M WX COCIMHCHUH C
VIETOM CTPOEHH UX ATOMOB.

2. XapakTepuzoBaTh (PHU3MUCCKUE H  XUMHUYCCKHUC
CBOICTBA MPOCTOTO BEINECTBA CEPHI M €€ COEAMHCHHI
(cepoBomOpoaa, OKCHIOB  CEPbI, CCPHOH  KHCJIOTBHI,
cyne(aToB), CHOCOOBI WX MOJYUCHHSA, NOPUMCHCHHE U
3HAYCHHUC B MPUPOJC U KU3HH YCTIOBEKA.

3. OmpeaenaTs HaTUUKE CYIb(aT-HOHOB B PACTBOPE.

4. OOBACHATh CYLIHOCTb JKOJOTHYCCKHX MPODOIeM,
CBSI3AHHBIX C MEPePabOTKOH COCIUHCHHUH CEPHI.

5. IlmaaupoBaTh ¥ OCYINECTBIATH Ha IPAKTHKE
XHMHYICCKHE OKCICPUMEHTH, TPOBOAWTE HAONIOICHHS,
ENATh BBIBOBI IO PE3YIBTATAM IKCIICPHUMEHTA.

6. CnenoBate mpaBmiaM Oe30macHOW paboOTH B
1a0OpaToOpuu MpPU UCMONB30BAHHU XHUMHUYECKOH MOCYABI U

000pyAOBAHUSL.

7. Ilpon3BoaUTE  BBIYMCIACHHSA TI0  XUMHUICCKAM
VPABHCHILIM.

8. Mcnonp30Barh Opu BHIMIOJIHCHUN YICOHBIX 33 JaHUH
TCKCTHI yueOHHUKA, CIIPABOYHBIC MaTCPHATBL

(Ilepuoamdeckyro cucreMy XHMHUCCKUX 31eMeHTOoB [ WL

Menaeneesa, TAOMHULY PACTBOPHMOCTH KHCIIOT,
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- TI0 YPaBHEHHUSM XUMHYECKUX PEAKIIHIA,
- MacCOBOM JI0JIM BBIXO/Ia MPOAYKTa PEAKIINH.

OCHOBAHUI U COJEM B BOAC, BIACKTPOXUMUYCCKHUU PsX
HAPSDKCHUIN METAILIOB).
9. Ucnonp30BaTh Mpy BHIIOTHCHUH YYCOHBIX 3a1aHUH

1 B IPOLECCE  HCCIACAOBATENIBCKOM  AESTENbHOCTH
HAYYHO-TIONY IAPHY IO JIATEPATYPY XUMHUYECKOTO
COJIEPKAHNS, CIIPaBOYHBIC MaTepHabl, pecypcet
Huteprera.

Tema 5. O0mas XapakTePUCTHKA XUMHYECCKHX WIEMEHTOB YA - rpynnbl. A30T, pocdop u ux coennnenus (7 1)

OO0mast xapakTepuCcTHKa 3JIEMEHTOB Y A-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XaPAKTEPHBIC CTEIIEHU OKHCIICHUSI.

A3OT, pacnpoCTpaHEHUE B MPUPOAE, (PU3HUECKAE U XUMHUUYECKUE CBOMCTBA.
KpyroBopot a3zora B npupoac. AMMHAK, €r0 PU3NUECCKHE U XUMHYECKHAE CBOMCTBA,
nojydyeHue M npuMeHeHne. CoMm aMMOHHS, WX (PU3HYECKHE M XUMUYECKHUE
CBOIiCTBa, MpHMcHEeHHE. KauecTBEHHas peakiMs HA HMOHBI aMMOHMs. A30THas
KHCJIOTa, €€ MOJy4YeHUue, (PU3NYECKHEe W XUMUYECKHE CBOWCTBA (00OHIME Kak
NPEICTABUTENS Kjacca KUACIOT M crnenuduueckne). Mcnoib30BaHUE HUTPATOB W
COJIEll aMMOHMSI B KQYE€CTBE MHUHEPAIBHBIX yA0OpeHUil. XMMUUECKOE 3arpsi3HEHHUE
OKPY>KAIOIIEH Cpelbl COCAMHECHUSMH a30Ta (KUCIOTHBIE JOKIW, 3arpsa3HEHHE
BO3/yXa, IOYBBI U BOJOEMOB).

dochop, amnorponHeie Mogupukanuu Gochopa, PU3NIECKUE U XUMUUECCKHAES
coiictBa. Okenpa pochopa(V) u pocdopHas kuciora, PU3NUIECKAEC U XUMUYECCKHE
CBOIicTBa, monyueHue. KayecTBeHHas peakums Ha (ocdar-uonbl. McnonszoBanue
(docaroB B KayeCTBE MHMHEPAIBHBIX YIOOPEHMIA. 3arpsA3HEHUE MPUPOAHBIX
BOA0EMOB (pocharamu.

Jemoncmpayun:. 1. Komnekiuu: ¢ochop M €ro  COCAUHECHUS.
B3anmoneicTBrue MeIU C KOHIEHTPUPOBAHHON a30THONW KHUCIIOTOM.

Jlabopamopnsie onvimur: 1. B3aMMOJECHCTBHE COJIEM aMMOHUS CO WIEIIOYBIO,
oOHapyxkeHue (Pocdar-uona. 2. O3HakoMJIeHME ¢ oO0pa3lnaMyd a30THBIX W
(dhochopHbIX yI0OPEHUH.

2.

1. OGwsacHITh OOIIHE 3aKOHOMEPHOCTH B M3MCHCHHH]
CBOMCTB BICMEHTOB Y A-TPYIIIBI K UX COCAHHEHUH € YIETOM
CTPOCHUS UX aTOMOB.

2. XapakTepuzoBaTh (PHU3MUCCKUE H  XUMHUYCCKHUC
CBOMCTBA MPOCTHIX BCLIECTB a3oTa H ¢ocdopa H HUX
COCTUHCHHH (AaMMHAKa, CONCH aMMOHUS, a30THON KHUCIOTHI,
HuTparoB, okcuaa (ochopa(yY) u dochopHOit KHUCIOTHL,
(dochatoB), cHnocoOB HX NOIYYCHHUSI, IPUMCHEHHE H
3HAYCHHUC B MPUPOJC U KU3HH YCTIOBEKA.

3. Ompeaenate woHbl aMMOHHA H (pocdar-HOHBI B
pactBope.

4. OOBACHATh CYLIHOCTb JKOJOTHYCCKHX MPODOIeM,
CBSI3aHHBIX C HAXOXKICHHEM COSIUHCHMI a3oTa u dochopa B
OKpYXKaroLIeH cpeae.

5. IlmaaupoBaTh ¥ OCYINECTBIATH Ha IPAKTHKE
XHMHYICCKHE OKCICPUMEHTH, TPOBOAWTE HAONIOICHHS,
ENATh BEIBOBI IO PE3YIBTATAM IKCIICPHUMEHTA.

6. CnemoBate mnpaBwiaM OczomacHOH paboTe B
1a0OpaToOpuu MpPU UCMONB30BAHHU XHUMHUYECKOH MOCYABI U

000pyAOBAHUSL.

7. Ilpon3BoaUTE  BBIYMCIACHHSA TI0  XUMHUICCKAM
VPABHCHILIM.

8. Mcnonp30Barh Opu BHIMIOJIHCHUN YICOHBIX 33 JaHUH
TCKCTHI yueOHHUKA, CIIPABOYHBIC MaTCPHATBL

(IEPHOAMYCCKYIO CHCTEMY XUMHYECKHX 31emeHToB . M.
Menzaeneesa, TaOIHIy PACTBOPUMOCTH KHCJIOT, OCHOBAHHIA

1 CONEH B BOAE, 3ACKTPOXUMUYCCKUU PsiA
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Ilpaxmuueckue padomot .

No 2: TlonyueHne aMMHaKa, U3y4€HHUE €T0 CBOMCTB.
Bovtuucnenun:

- [10 YPAaBHEHUAM XUMUYECKUX PEAKLUIA.

HAPSDKCHUIN METAILIOB).
9. Hcnonp30Bath NpH BHINIOTHECHUH YICOHBIX 3aJaHUH

1 B IPOLECCE  HUCCICAOBATENbCKOM  JESITeIBHOCTH
HAYYHO-TIONY IAPHY IO JIATEPATYPY XUMHUYECKOTO
COJIEPKAHNS, CIIPaBOYHBIC MaTepHabl, pecypcet
Hnateprera.

10.

Tema 6. O0mIas XapaKTEePUCTHKA XUMHYECKHX 1eMeHTOB TYA - rpynnsl Yriepoa, KpeMHuil 1 X coeguHeHus (8 4)

OO0mast XxapakTepucThKa 31eMEeHTOB ! YA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XaPAKTEPHBIC CTEIIEHU OKHCIICHUSI.

Yrnepon, ainoTponHble MOAM(HKAIMKM, PACTPOCTPAHEHHUE B MPUPOAE,
(u3MUeCKEe M XMMHYECKHE CBOMCTBA. AjcopOims. KpyroBopor yriaepona B
npupoje. OKCUABI YITIEPOa, UX PU3NYECKUE U XUMHUYECKUE CBOWCTBRA, ACHCTBHE HA
JKUBBIC OPraHU3Mbl, TMOJYYEHHUE W TPUMEHEHHME. OKOJOTUYECKUE TMPOOIIEMBI,
CBsI3aHHbIE ¢ OKcuaoM yraepoaa(l'y); runoresa rmo0anbHOro NOTEIUICHAS KIMMAaTa,
NApPHUKOBBIN YPQEKT. YTOoJIbHAS KHCIOTA U €€ COMM, UX (PU3NYECCKUE U XUMUYECCKHUE
CBOICTBA, NMOJIyYeHUE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonb30BaHne KapOOHATOB B OBITY, MEIULMHE, MPOMBINUICHHOCTH U CEJIBCKOM
XO3SHCTBE.

[TepBOHAYAIBHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHUSIX
yraepoaa (METaH, 3TaH, 3TWIEH, alETUIIEH, STAHOJ, TJIMLIEPHH, YKCYCHAs KHCIOTA).
Hx cocTaB 1 XUMHAYECKOE CTPoeHUE. [ToHATHE 0 OMOTOTMYECKN BAKHBIX BEIIECTBAX:
KUpax, OeIkax, yriaeBo1ax - U X POJIM B )KU3HHU YEIOBEeKa. MarepruaibHOE €MHCTBO
OPraHUYECKUX U HEOPTaHUYECKUX COCIMHECHUN.

Kpemuuii, ero ¢usuueckne W XUMUYECKME CBOMCTBA, MOJIYYCHHUE W
npuMeHeHne. CoelMHeHnsT KpeMHus B mpupoac. OOume npeacTaBicHust 00 OKCUIe
kpeMHUA(1Y) 1 KkpemHHEBOH KucnoTe. CWIMKATBI, UX WCHOJIB30BAHWUE B OBITY,
MEULIAHE, TPOMBILUICHHOCTH. BaskHEeHIME CTPONTENBHBIE MATCPUAIIBI.

1. OGwsacHITh OOIIHE 3aKOHOMEPHOCTH B M3MCHCHHH]
CBOMCTB 37eMEHTOB [ YA-rpynmbl M HX COCAWHCHHH C
VIETOM CTPOEHH UX ATOMOB.

2. XapakTepuzoBaTh (PHU3MUCCKUE H  XUMHUYCCKHUC
CBOMCTBA MPOCTHIX BEIIECTB VIICPOJa M KPEMHHUS H UX|
COCOIUHCHUN (OKCHIOB VINIEPOAd, VIOJBHOH KHCIOTBHI,
KapOOHATOB, OKCHIAA KPEMHHS, KPEMHHCBOW KHCJIOTBHI,
CHJINKATOB), CIOCOOBI HX TMOMYYCHMS, NPHUMCHEHHE W
3HAYCHHUC B MPUPOJC U KU3HH YCTIOBEKA.

3. Ompeaenate kapOoHaT- U
pacTBOpeE.

4. OOBACHATh CYLIHOCTb JKOJOTHYCCKHX MPODOIeM,
CBA3AHHBIX C HAXOKICHUEM  YIJICKUCIOrO rasa B
OKpYXKaroLIeH cpeae.

5. MnnroctpupoBaTek B3aWMOCBI3b HEOPTAHUUICCKUX
COCIUHCHUH YIIePoAa H OPraHuICCKUX BEIIECTB.

6. IlnaHupoBaTe ¥ OCYIICCTBIATh HA MPAKTHKE
XHMHYICCKHE OKCICPUMEHTH, TPOBOAWTE HAONIOICHHS,
ENATh BEIBOBI IO PE3YIBTATAM IKCIICPHUMEHTA.

7. Crnemosate mnpasunam Oe30macHOW paboOTH B
1a0OpaToOpuu MpPU UCMONB30BAHHU XHUMHUYECKOH MOCYABI U
000pyAOBAHUSL.

8. Mcnonp3oBaTh py BHIIOJIHCHAN YUCOHBIX 3aJaHUH
TCKCTEHI yucOHHKa, CIPaBOYHBIC MaTepHab
(Ilepuoamdeckyro cucreMy XHMHUCCKUX 31eMeHTOoB [ WL
Menzaeneesa, TaOIULY PACTBOPUMOCTH KHUCIOT, OCHOBAHUH

CHIIUKAT-HOHBI B

1 CONEH B BOAE, 3ACKTPOXUMUYCCKUU PsiA
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KepaMUKa, CTEKJIO, IIEMEHT, O€TOH, >kene300eToH. [Ipobnembl Ge30macHOro
MCIOJIB30BAHUS CTPOUTENBHBIX MATEPUATIOB B IOBCEAHEBHOM JKU3HMU.

Jemoncmpayuu. 1. Monenn KPpUCTAJUIMYCCKUX PCHICTOK aJiMasa, Fpaq)I/ITa,
MOJICKYJIbI (ysiepeHa. 2. AAcopOius paCTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM
yruiém. [lpotuBora3. 3. Buacomarepuansl. CWIMKATHAS MTPOMBINUICHHOCTh. 4.
Mogeln MOJIEKYJT OPraHUYECKUX BELLIECTB.

Jlabopamopnsie onwimer: 1. KadeCTBEHHas pCaKkiuAa Ha Kap6OHaT- 141
CUJIMKAT-KOH.

Ilpakmuueckue pabomol:

No 3. PenieHue sKCEpUMEHTANIBHBIX 3a1a4 N0 pasaeny «Hemeramnsl u mx
COCIMHECHUS .

Buvtuucnenusn:

- [0 YPABHECHUSM PEAKUUNA, €CIIA OJAUH U3 PEarcHTOB JaH B BUJE BOIHOIO
pacTBOpa ¢ U3BECTHOW MAaCCOBOW HOJIEH.

Konumponwsnan paboma Ne 3 110 pazueny «Hemeramiel 1 UX COEAUHEHUY .

HAPSDKCHUIN METAILIOB).

9. Ucnonp30BaTh MpH BHIIOIHCHHH YICOHBIX 3aJaHHH

1 B IPOLECCE  HCCACAOBATEIBCKOH  AESTEIBHOCTH
HAYYHO-TIONY IAPHY IO JIATEPATYPY XUMHUYECKOTO
COJIEPKAHNS, CIIPABOYHBIE MaTepHabL, pecypcet
Hnateprera.

Paszoen 3. Memanwt u ux coedunenus (20 4) Tema 7. MeTainel U X coeauHEHMs (4 1)

OO0mast XapaKTepUCTUKa XUMUYECKUX 3JIEMEHTOB - METANIOB HA OCHOBAHHUH
uX TnoJoxkeHuss B Ilepuoguyeckoid cucTeMe XuUMUYeCKuX aneMeHtoB I WM.
MenpeneeBa U CTpoeHHsl aroMOB. CTpoeHHE MeTaJioB. MeTayeckas CBsi3b U
METANTNYECKAs KPUCTAIIMYECKAs PEMIETKA. DJIEKTPOXUMUYECKIAN PSIT HAPSHKEHUIA
METATOB. (DU3AYECKHE W XMMHUYECKME CBOMcTBa MeTauioB. OOmme crocoOsl
MOJTyYeHUSI METAJUIOB. [IOHATHE O KOPPO3HH METAIIJIOB, OCHOBHBIE CLIOCOOBI 3AIUTHI
X OT KOppo3uu. CIUiaBbl (CTallb, YyT'YH, JIOPATIOMUHNA, OPOH3a) M X IPUMEHEHUE
B OBITY W TPOMBILIJIEHHOCTH.

Jemoncmpayun:. 1. O3HaKOMJIEHUE ¢ 00pa3llaMl METAJUIOB W CIUIABOB, WX
(¢u3nyeckumMu cBoiicTBaMu. 2. MoJenm KPUCTAJUIMYECKUAX PELICTOK METAIIOB. 3.

1. PackpeiBaTh CMBICT HW3YYAEMBIX IOHATHH U
[PUMEHATD 3TH NOHATHS NIPU OMHUCAHUHN CBOMCTB BELIECCTB U
WX IPEBpaLCHUN.

2. OOBACHATh O0IIKE 3aKOHOMEPHOCTH B H3MCHCHHH
CBOICTB 2JIEMEHTOB-METAJUIOB M MX COCAUHEHHMU C YIETOM
CTPOEHUS MIX aTOMOB.

3. XapakTepuzoBaTh CTPOCHHE METAIOB, OOIIME
(hU3HUCCKUEC B XUMHYECKHE CBOUCTBA METAIIIIOB.
4. Xapakrepu3oBark O00IUE CIOOCOOBI  MOIYUCHUS

METaILIOB.
5. Cneposare mpaBwiaM Oe3omacHOM pabOTHL B
1a0opaTOPUU MPHU UCTIOIb30BAHUN XUMHYCCKON MOCYABI H

Buaeomartepualibl; KOPpO3usi METAJIJIOB.

oGopyA0BaHUSL.
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Jabopamopnuie onsimur. 1. O3HAKOMIICHHE ¢ 00pa3liaMu CIIJIABOB METAJLIOB. 2.
3aBUCUMOCTh CKOPOCTH PEAKIIMM METAJUIA C KUCJIOTOM OT MPUPOIBI METAJLIIA.

Boiuucinenusn.

- 10 YPABHEHUSIM XUMUYECKUX PEAKIUI, €CIIH OJUH U3 PEArCHTOB COACPIKUT
MPUMECH.

6. [lpom3BOAUTE  BBIYUCICHUA TI0  XHMHYCCKAM
VPaBHEHUSAM.

7. VUcnionp30BaTh NPH BHIIOTHCHUH YYCOHBIX 3a1aHUH
TEKCTBI vucOHHKa, CIIPABOYIHBIC MaTepHabl

(Ilepuogudeckyo cUCTEMY XUMUUSCKHUX 3aeMeHTOB J. WM.
MeHnaeneesa, TaONMHLY PACTBOPUMOCTH KHCIOT, OCHOBAHHH
U COACH B BOJAE, BJICKTPOXUMHUYECKUN PpsiJ HAIPSLKCHHU
METAIIOB).

8. Ucnonb30BaTh NpH BHIIOTHCHUH YICOHBIX 3aJaHUH

148 B mponecce I/ICCJ'IG,Z[OBaTCJ'IbCKOI\/'I ACATCIIBHOCTH
HAyYHO-IIONYJIAPHY IO JIATEPATYPY XUMHYECKOTO
COACPIKAHNUA, CHPAaBOYHBIC MaTEpPHAIEI, pecypesl
HMurepreTa.

Tema 8. Baxueiiinue MeTa/uibl H UX coeauHeHud (16 1)

[TlenoyHBIE METAIIIBL: TTOJOKEHUE B [ IEPUOINUYECKON CUCTEME XUMUYECKHX
bnemeHToB [I. M. Menaeneesa, cTpoeHHEe MX arOMOB, HAXOXKIECHHWE B IPUPOJE.
OU3NYECKNEe U XUMUYECKHE CBOMCTBA (Ha mpUMepe HaTpus W Kaius). OKCHIbl U
TMAPOKCU/IBI HATPHS U Kanus. [ [puMEeHeHne MIEOYHBIX METAIIJIOB U UX COCTMHEHMIA.

[IlenoyHO3EMENBHBIE METAJJIBI MArHUA M KaJdbLUMM. IIOJIOXKCHWE B
[ leproauyeckoi cucreme XuMuyeckux 3meMeHToB JI. M. MenneneeBa; CTpoeHuE X
arOMOB; HAXOXKICHUE B NpUpoJe. PUBNYECKHE U XUMUYECKME CBOMCTBA MarHus 1
KaJblus. BakHelnne coeMHEHUs] KalTbLusl (OKCHUI, THAPOKCH, COH). JKECTKOCTD
BOJIBI M CITOCOOBI €€ YCTPAHEHHMSI.

AOMUHMIA: TONOXKEHUE B [IeproanvecKoi CUCTEME XUMUYECKUX 3IIEMEHTOB
JI. 1. MeHnneneeBa, CTpoeHUE aroMa, HaxO)KIeHWe B Mpupoac. PU3NYECKUE H
XUMHYECKHAE CBOMCTBA aTtOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHJA U THMAPOKCHAA
ATFOMUHUSL.

Keneso: nonoxkenue B [lepuoauueckoit CUCTEME XUMUYECKUX BJIIEMEHTOB /I.
. Menaeneesa, CTpOEHHE aroma, HaxXOoXaeHue B Ipupone. Dunyeckue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUAbL, THAPOKCUABI U conu xkenesa (1) n

1. OOBsicHATE OOIIKE 3aKOHOMEPHOCTH B M3MCHCHHH]
CBOICTB 3JICMCHTOB-META/IOB B TPYIIAX H UX COCAUHCHHH
C yuéTOM CTPOCHHS WX AaTOMOB XapaKTCpPU30BATh
(PUBMYICCKUE U XMMHYCCKHE CBOWCTBA MPOCTHIX BCINCCTB
METALIOB U HUX COCAUHCHHHA (OKCHIOB, T'HAPOKCHIOB,
COJICH), CITOCOOBI UX MOJYUCHHSI, MPUMCHCHUC U 3HAUCHHUC B
[IPUPOJE U KU3HU YSIOBCKA.

2. PacmiozHaBaTh ¢ MOMOINBIO KAYCCTBCHHBIX PCAKIIMH
MOHBI MCTA/UIOB (MarHus, ATIOMHHHS, I[MHKA, >KEJe3a,
MEIH).

3. IInanmpoBare W OCYIIECTBIATh HA IPAKTHKE
XUMHYCCKAC OJKCIOCPUMCHTBI, MPOBOAUTh HAOTIOACHUS,
1e1aTh BBIBOABI MO PE3Y/IbTATAM 3KCIICPUMCHTA.

4. CnenoBate mpaBwiaM Oc3omacHOH  paboTel B
1a00pATOPUH MPU UCHOIb30BAHUUA XUMHUYCCKOU HOCYIBI H
000pYy AOBAHUSL.

5. Ilpomseoauth
VPABHCHUSIM.

6. BoicTpanBars pasBEPHYTHIC MUCHMCHHBIC M YCTHBIC
OTBETH € ONOpod Ha wHHpOpMAIMIO W3 YYCOHHKA H
CITPABOYHBIX MATCPHANIOB, FPAMOTHO UCTIO/Ih30BATh

BBIYHUCJICHUA 10 XUMHUYCCKHUM|
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skenesa (111).
Jemoncmpayun. 1. B3aumoneiictBue HaTpus ¢ BOAOW. 2. OKpaliMBaHHE

- - U
IIJIAaMCHHU MOHaMH HanI/IH 1 KaJIusl. 3 BSaI/IMOI[eI/ICTBI/Ie OKCHAAa KaJlbllusd C BOOOU. 4

BueoMarepuasbl: TOPEHUE JKEJE3a B KAUCIOPOAE U XJIOPE.

Jabopamopnvie onvimer. 1. O3HAKOMJIEHME C OOpasliaMHd aJFOMHHUSI U €0
CIUTaBOB. 2. AMQOTEpHBIE CBOMCTBA TMAPOKCUJA antoMuHUS. 3. KauyeCcTBEHHBIE
PEaKLMKA HA UOHBI JKEIE3a.

Ilpakmuueckue pabomor:

No 4. Pemenue SKCHEPUMEHTAIBHBIX 3a4a4 1O pasneny «Mertamwiel U ux
COCIUHECHUSD).

Buvtuucnenusn:

[0 YPAaBHEHUAM XUMHUYECKUX PEAKLIUHI, €CIIU OUH U3 PEArcHTOB JaH B
W30BITKE WM COJAEPIKUAT TPUMECH;
- MACCOBOM JIOM BBIXOJIA MPOJYKTA PEAKIUH.

3yUCHHBIM MOHATUHHBIN annapaT Kypca XUMUH.

7. Ucnonp30BaTh NPH BBINOIHCHUH VUCOHBIX 3aJaHUN

B IpOIECCe  HCCIEJOBATENBCKOM  AEITeIBHOCTH
HAYYHO-TIONY IAPHY IO JIUTCPATypPy XHUMHYCCKOI'O
COJIEPKAHNS, CIIPABOYHBIE MaTepHabL, pecypesl
Hnateprera.

Paszoen 4. Xumus u oxkpyscaroman cpeda (3 1)

Tema 9. BeniectBa 1 MaTepuaibl B )KU3HU Ye0BeEKA (3 1)

HoBeie Marepuaiibl U TeXHONOTMU. BemecTBa U Marepuansl B OBCEAHEBHOM
DKA3HA 4eOBEeKa. XUMHS W 3J0pOBbE. be30macHOe WCIMONBb30BAHUE BELUECTB U
XUMUYECKUX Peakinuii B ObiTy. [lepBas momolb MpU XUMHUYECKHUX OXKOrax M
oTpaByicHUSAX. OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH. XWUMHUYECKOE 3arpsi3HECHUE
OKpy Karolel cpeabl (IpeaenbHas aonycTuMmas KoHieHTpanus BemiecTs - T1JIK).
Pob XUMHM B PEHIEHUU KOJIOTHYECKUX MPOOJIEM.

[TpupoaHbiE MCTOYHHMKHK YTJIEBOJOPOJOB (Yroyib, MPUPOAHBIA Ta3, HEPTH),
MPOYKThI KX NEPEPAOOTKHU, UX POJIb B OBITY U TPOMBIIIICHHOCTH.

OCHOBBI  3KOJOTHYECKOW  TPaMOTHOCTH.  XUMHUYECKOE  3arps3HCHUE
OKpy Karolel cpeabl (IpeaeibHO J0NyCcTUMas KOHIeHTpalus BeiiecTBa - T1/1K).

1. Xapaktepu3zosats postb XMMHHU B a3 THUHBIX chepax
NEATECIBHOCTH JTIOACH, OCHOBHBIE BCIIECTBA M MATCPHABL,
MPUMEHSIEMBIC B 3KM3HU COBPEMEHHOTO YEIOBEKA.

2. O6BSICHATh YCIOBHS GC30MACHOTO HCIIOIb30BAHHS
BCILICCTB M XUMHUYCCKUX PCAKLHUH B OBITY.

3. AHanu3upoBaTh M KPUTHUECKH  OLCHMBAT
MHGOPMALIMIO O BIMSHAH NPOMBINUICHHOCTH, CEIBCKOTO
XO3MCTBA, TPAHCIOPTA U AP. HA COCTOSHHE OKPY>KAKOIIEH
Cpeabl.

4.YmMers  OKaseiBaTh  IEPBYIO
XUMHICCKHUX 03KOTaX U OTPABICHUAX.

MOMOINs  TIPH|

5.MpusuMate yyacTHe B OOCYKACHHH HIPOBIEM
XUMHYECKOU U DKOJIOTHYCCKOH HaNpaBJICHHOCTH,

PoJIb XUMUM B PEHICHAN SKOJIOTHYECKUX MPOOIIEM.

BBICKA3BIBATH COOCTBCHHY IO MO3UITHIO TI0 MPOOJICME U
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Koumponsnan paboma Ne 4 110 pazaenaMm « MeTtauibl U UX COCIUHECHUSY,
«XUMUS ¥ OKPYIKaroIias cpeaay.

npcajiaraTb BOSMOXKHBIC ITyTH ec PCHICHU:.

Pe3eps - 2 yaca
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