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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 mnpeaMery «XUMHsS» Ha YpOBHE OCHOBHOTO OOIIETro
00pa30BaHMsI COCTABIIEHA HA OCHOBE TPEOOBAaHUM K pe3yIbTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHusl, MPECTABICHHBIX B
OI'OC 000, denepanbHOW aAaNTHUPOBAHHON 00pa30BATENBHOW MPOrpPaMMbI
OCHOBHOTO 00I11ero oOpa3oBaHus i cIaOOBUASIIMX oOydaroumxcs (Bapuant 4.2
OAOII O00), a Takxe Ha OCHOBE (eiepaibHON paboueil mporpaMMbl BOCITUTAHUS U
C y4€TOM KOHILENIMU MpernojJaBaHusl ydyeOHOro nmnpeameTa «XUMUS» B
oOpa3zoBaTenbHbIX opranuzamusax Poccuiickoit @eaepariuu.

[Iporpamma 1o XuMuM pa3paboTaHa C I1EJIbI0 OKa3aHUS METOJUYECKOMN
MTOMOIIY YYUTEIIO B CO3/IaHUH paboyell MpOorpaMMbl O YYEOHOMY IIPEIMETY.

[Iporpamma 1o XumMuu Ja€T TPEACTABICHHE O IENAX, OOIeld cTpaTeruu
oOyueHus, BOCHUTAHUS U Pa3BUTHS O0YYaIOUINXCS CPEACTBAMH y4eOHOIrO MpeaMeTa,
yCTaHaBIMBaeT  00sA3aTENbHOE MPEIMETHOE  COAEp)KaHWe, MpPeIyCMaTPUBAET
pacnpesesieHue €ro Io KijaccaM M CTPYKTYpUpPOBaHHME II0 pas3jieslaM U TeMaMm
NporpaMmMbl MO  XUMHUH, ONpEIEIseT KOJIMYECTBEHHbIE U  KaueCTBEHHbIE
XapaKTEPUCTHKU COJEPKAHMSI, PEKOMEHIYEMYIO IIOCJIEN0BATEIBHOCTh H3yYEHHUS
XUMHUU C YYETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTUKH Y4EOHOTO
Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH OOydYaroIMXCs, OMpPEeeisieT BO3MOKXHOCTU
npenMera i peanu3aluy  TpeOOBaHMM K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeILHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TAaKXKe
TpeOOBaHMI K pe3ynbTaTaM 00y4eHHs XUMHUHU HAa YPOBHE Lelel n3yyeHus npeaMera
U OCHOBHBIX BHUJOB Y4e€OHO-ITO3HABATEIbHON JAEATEIbHOCTH OOYyYarolerocs Io

OCBOCHHIO y‘l€6HOFO COACPIKaHMA.

OO0mas xapakTepucTUKA y4e0HOro npeamera « XuMus»

Bxuag yuebHoro npeamera « XuMus» B TIOCTHXKEHUE 1IeJIell OCHOBHOTO 0OIIEro

O6paSOBaHI/I${ O6yCJ'IOBJ'ICH BO MHOT'OM 3HAQYE€HHUEM XMMHYECKOM HAaYKHN B ITO3HAHHUHN



3aKOHOB MPHUPOJIBI, B Pa3BUTHUU MTPOU3BOAUTEILHBIX CHJI O0IECTBA U CO3JJaHUN HOBOM
0a3bpl MaTEPUATLHON KYJIbTYPBHI.

XUMHUSL KaK JJIEMEHT CHCTEMBl €CTeCTBEHHBIX HAYyK pPAcIpOCTpaHHIIa CBOE
BIIMSIHUE HAa BCE OO0JIACTH YEJIOBEYECKOTO CYIIECTBOBAHWSA, 3aJajla HOBOE BHUJICHHE
MHUpa, CTajlla HEOTHEMJIEMBIM KOMIIOHGHTOM MHPOBOW KYJIBTYPHI, HEOOXOIMMBIM
yCIIOBHEM JKM3HH OOIIECTBA: 3HAHUE XHMHUHU CIIY)KHUT OCHOBOHU NIt (POPMHUPOBAHHSI
MHPOBO33PEHHUS YEJIOBEKA, €r0 MPEACTABICHUN O MaTEpPHAILHOM EIMHCTBE MHPA;
BXHYIO  pOJb  WrpaloT  (opmumpyemble  XUMHUEH  MPEACTAaBICHUS O
B3aMMOTIPEBPAIIECHUSX dHEPTUHA W 00 SBOJIONUU BEIICCTB B MPUPOJIC; COBPEMEHHAS
XUMUSl HalpaBlieHa Ha peIIeHUE TJIOO0ANBHBIX MPOOJIEM YCTOMYHWBOTO PA3BHTHS
YeJIOBEUECTBA — CHIPHEBOM, OHEPreTUYECKOM, TMHUINEBOM U  IKOJIOTHYECKOU
0€301acHOCTH, TPOOJIEM 3IPaBOOXPAHECHHUS.

B ycnoBusix BO3pacTalpIiero 3HAUYEHUS XUMHH B OJKM3HU 00IIecTBa
CYILIECTBEHHO MOBBICHJIACH POJIb XUMUUECKOT0 00pa3oBaHusl. B miane coruanuzanuu
OHO SIBJISICTCS OJHWM U3 YCIOBUH (OpMUPOBaHHMS WHTEUICKTa JHYHOCTH U
TapMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY  4YEJIOBEKY XUMHUYCCKHE 3HAHHWS  HEOOXOAUMBI IS
MpUOOpETEHUsT OOIIEKYIBTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYIUTHCS B
COIIMYME W OTBETCTBEHHO Y4YaCTBOBAaTh B MHOTOOOpa3HOM >KM3HU OOIIECTBa, IS
OCO3HAHHUS BAXHOCTH PA3yMHOTO OTHOIICHHS K CBOEMY 370POBBIO H 3JI0POBBIO
IPYTuX, K OKPYXKAIOIIeW NpUPOIHON cpene, M TPaMOTHOTO TIOBEACHHS TpU
WCITOJIb30BAaHUN PA3IMYHBIX MATCPHUAJIOB M XMMHUYECKHX BEIIECTB B IOBCEIHECBHOU
KU3HH.

XuMu4Yeckoe 0Opa30oBaHME B OCHOBHOM INKOJC SBJISETCS Oa30BBIM 10
OTHOIIIEHUIO K CHCTEME OOIIero XWMHYECKOro ooOpa3zoBanus. IlosTomy Ha
COOTBETCTBYIOIIEM €My YPOBHE OHO PEAM3yeT MPUCYIIHE OOIEMYy XUMHYECKOMY
00pa30BaHMUIO KIIOYEBBIC I[EHHOCTH, KOTOPHIE OTPAXKAIT TOCYIapCTBEHHBIE,
OOIIIECTBEHHBIE W WHAWBUAYAJIbHBIC MOTPEOHOCTH. DTHUM OIPEACISICTCS CYIIHOCTh
oOmielt crpaternn OOydeHHs, BOCIUTAHUS U Pa3BUTHS OOYUYAIOIMIUXCS CPECTBAMU

y4eOHOTO TpeIMeTa « XUMUSD.



N3ydenue npenmera:

. CHOCOOCTBYET pealu3alii BO3MOXKHOCTEW [UJIi CaMOpAa3BUTUSA U
(dbopMUpOBaHUS KYJIbTYpPbI JMUHOCTH, €€ 00IIeH U PYHKIIMOHAIBHON I'PaMOTHOCTH;

. BHOCHUT BKJIaJq B (OPMHUpPOBaHHE MBIIUICHUS W  TBOPYECKHX
CIIOCOOHOCTEN MOJPOCTKOB, HABBIKOB UX CAMOCTOSITEILHOW Y4eOHOU JesTeIbHOCTH,
AKCIIEPUMEHTAJBHBIX M UCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MTOBCEHEBHOM )KM3HU, TaK U B IPOPECCUOHAIBHOMN AESTENbHOCTH;

. 3HAKOMUT CO CNENU(PUKON HAYYHOTO MBIILICHUS, 3aKIabIBA€T OCHOBBI
LEJIOCTHOTO B3IJIA1a HA €IUHCTBO MPUPOABI U YEIOBEKA, SBISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH MOAPOCTKOB;

. cnocobcTByeT  (OPMHUPOBAHMIO  IIEHHOCTHOIO  OTHOLIEHHS K
€CTECTBEHHO-HAYYHbIM 3HAaHMAM, K NIPHUPOJE, K UYEIIOBEKY, BHOCUT CBOW BKJIAJ B
HKOJIOTHUYECKOE 00pa30BaHuEe O0yUaOIUXCA.

Ha3BaHHble HampaBiieHUs B OOYYEHUM XMUMHHM 00€CIEeUMBAIOTCS Crienu(UKON
COEP/KAaHMUS MPEAMETa, KOTOPBIM SBIACTCS IEJArOTMYECKH AaJanTUPOBaHHBIM
OTpakeHHeM 0a30BOW HAyKH XMMHUU Ha ONPEEICHHOM 3Talle €€ pa3BUTHUS.

Kypc xumMun OCHOBHOI HIKOJBI OPUEHTUPOBAH HA OCBOEHUE OOYYAIOLIMMHUCS
OCHOB HEOPraHWYECKOW XMMHH M HEKOTOPBIX TMOHATUNA W CBEJACHUN 00 OTIEIhHBIX
00BEKTaX OPraHUYECKON XUMHUH.

CrpykTypa conepxkaHusi mnpeaMera chOpMHpOBaHAa Ha OCHOBE CHCTEMHOIO
noaxona K ero m3ydeHuro. CopepkaHue CKIaAbIBAETCS U3 CUCTEMBI MOHITHU O
XUMHAYECKOM 3JIEMEHTE U BEIIECTBE M CHUCTEMBI NMOHATHUH O XMUMHYECKOM PEAKIIUH.
O06e 3TH cUCTEMBbI CTPYKTYPHO OPTraHM30BAaHbI MO MPUHIUITY MOCIEAOBATEIBHOTO
pa3BUTHs 3HAHUM HAa OCHOBE TEOPETHYECKMX IIPEACTABICHHUM pa3sHOIO YPOBHI:
aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS, YPOBHS
Ilepnomnueckoro 3akona /[. . MenneneeBa kKak OCHOBHOTO 3aKOHA XWMWH, YYEHHUs
O CTPOCHHUW aTOMa M XMMHUYECKOW CBS3U, MPEJACTABICHUN 00 AJICKTPOIUTHYECCKOM
JUCCOLMALMM BEUIECTB B PacTBOpax. Te€OpPETUUYECKUE 3HAHUS PACCMATPHUBAIOTCS Ha
OCHOBE SMIIUPUYECKH TMIOJIYUEHHBIX M OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCSA

IMOCJaCaA0OBATCIIBHO OT OJHOI'O YPOBHSA K APYIOMY, BBIIIOJIHSAA q)YHKHI/II/I 00BICHECHUS U



IIPOTHO3UPOBAHUS CBOKCTB, CTPOEHUS U BO3MOYKHOCTEN MPAKTUYECKOTO PUMEHEHHUS
Y TIOJIyYECHHS U3y4aeMbIX BEIIECTB.

Takast opraHuzanus COJEpKaHHs Kypca CIHOCOOCTBYET MIPE/ICTaBICHUIO
XUMHAYECKON COCTABIIIONIEH HAYYHOM KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOU
npupoabl. TeM caMbIM  OOECHEYMBAETCS BO3MOXKHOCTH  (DOPMUPOBAHHS Y
00y4Jaronuxcsi IEHHOCTHOTO OTHOIIECHUSI K HAyYHOMY 3HAHUIO U METOJIaM MO3HAHUs
B HayKe. BaXHO Takke 3aMETUTh, YTO OCBOECHHE COJEP>KaHMs Kypca IMPOUCXOJHUT C
NPUBJICYEHUEM 3HAHUM W3 paHEe HU3YYEHHBIX KypcoB: «OKpyX aIUil MUp»,
«buonorus» n «duznka.

KoppekiinonHo-pa3BUBalOUid MOTEHIIUAT YYEOHOTO TpeaMeTa «XUMUS»
o0ecrieunBaeT BO3MOXKHOCTU JUIsl MPEOAOJEHHS OOy4YaloUMUCS —CIEAYIOLINX
crieupUYECKUX TPYAHOCTEM, O0YCIOBICHHBIX CIA00BUICHUEM:

. OTCYTCTBHE€ y  MOJABIAIOLIErO  OOJIBIIMHCTBA  OOYyYaromIMXCs
BO3MOXKHOCTH  BBISBJIATH TMPU3HAKKM XUMHUYECKUX OOBEKTOB, YCTaHABIUBATH
pe3ynbTaTbl U OCOOEHHOCTH MPOTEKaHUS XHMHYECKUX IMPOLIECCOB C IOMOIIBIO
3peHus;

. CJIO)KHOCTh YCTAHOBJICHHSI TMPUYMHHO-CJIEJACTBEHHBIX CBSI3€H MEXIy
O0OBEKTaMU U SIBICHUSMH, 3aMEJIEHHOCTh U HEYETKOCTh UX OTO3HAHUS;

. OTCYTCTBHE BO3MOXHOCTH HOJKPEIUIEHHUS IOJIy4aeMbIX XWMHYECKHX
3HAHUI C MOMOIIBIO 3pUTENBHBIX 00Pa30B.

[IpeoionieHne yKa3aHHBIX TPYAHOCTEH IOJDKHO OCYIIECTBIISITBCS HA KAXKIOM

YpOKE YUUTEJIEM B MPOLECCE CIEUATBHO OPraHU30BaHHOW KOPPEKIIMOHHOM paOOTHI.

Henn n3yyeHus: yueOHOro npeamera « XuMusH»

K  nHampaBieHuto  MEepBOCTENEHHONM  3HAYMMOCTH NpPU  pealU3aluu
oOpa3oBaTeNbHBIX  (QYHKIMM mnpeamera «XUMHUS»  TPAOUIHOHHO  OTHOCAT
dbopMupoBaHHE 3HAHMHA OCHOB XMMHYECKOW HayKuM Kak OO0JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, NPAKTUYECKON JEATETbHOCTH 4YeJOBeKa U KaK OJHOro U3
KOMIIOHEHTOB MHPOBOW KYJbTYpHL. 3aJaua MpeAMETa COCTOUT B (HOPMUPOBAHUU

CUCTEMBl XMMHYECKMX 3HAHUW — BaXHEUIINX (I)aKTOB, HOHHTHﬁ, 3aKOHOB H



TEOPETUYECKUX  MOJIO)KEHUH, JOCTYMHBIX O0000IIEHUH  MHUPOBO33PEHUYECKOTO
XapakTepa, s3bIKa HAyKH, 3HAHHM O HAyYHbIX METOJaX HW3YYEeHHS BEUIECTB U
XUMHUYECKUX PEAKIU, a Takke B (POPMUPOBAHUHU U Pa3BUTUU YMEHHMHA M CHOCOOOB
JESTeIbHOCTH, CBSA3aHHBIX C IUIAHMPOBAaHHEM, HAOJIOIEHUEM U TMPOBEACHHUEM
XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOIEHMEM IIpaBUJl O€30M1acHOr0 OOpaleHus ¢
BEIIECTBAMHU B [TOBCEHEBHOM KU3HH.

Hapsiny ¢ »3TumM uenu wu3ydeHusi MpeaMeTa B NporpaMMe YTOYHEHBI U
CKOPPEKTUPOBAHBI C YYETOM HOBBIX NPHUOPUTETOB B CUCTEME OCHOBHOT'O OOILEro
oOpazoBanusi. CeromHss B oOpa3oBaHMM 0CO00  3HAUMMOW  MpPU3HACTCS
HAIPaBIEHHOCTb O0YYEHUS HA PA3BUTHE M CAMOPA3BUTHE JIMYHOCTH, (POPMUPOBAHHE
ee UHTeJUIeKTa U o01iei KynpTyphl. OOyueHne yMEHHUIO YUYUTHCS U MIPOJOKATh CBOE
00pa30BaHHUE CAMOCTOSITENIBHO CTAHOBUTCS OAHOW U3 BaXKHEHIINX (PYHKIUN y4EeOHBIX
PEIMETOB.

B cBsi3u ¢ 3TUM NpU U3Y4YEHUU IpPEIMETa B OCHOBHOMW IIKOJIE JIOMUHHUPYIOIIEE
3HaYeHHUE MPUOOPENTN TaKUE IEITH, KaK:

. (opMUpOBaHHE HMHTEJUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO PEUICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KHU3HU;

. HANPaBJICHHOCTh OOyYeHHs] Ha CHUCTEMAaTHYeCKOe MPUOOIICHHE
yUalmxcs K CaMOCTOSITENTbHOW TO3HABATENbHOW JESITENbHOCTH, HAYYHBIM METOJaM
No3HaHMs, POPMHUPYIOIMIMM MOTHBAIMIO M PAa3BUTHE CIOCOOHOCTEH K XUMUU;

. oOecrieueHue YCJIOBUH, CIIOCOOCTBYIOUIUX IPUOOPETEHUIO
00yJaroIMMUCS OTBITA Pa3HOOOPa3HON NEATEIHHOCTH, MO3HAHUS U CaMOTIO3HAHUSA,
KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMM), MMEIOIUX YHUBEPCAIHHOE
3HaYeHUE JIJISl pA3TUIHBIX BUJIOB ICATEIHHOCTH;

. dopMupoBaHHe  yMEHHM  OOBSICHATH UM  OLIEHUBATh  SIBJICHUS
OKpY>KaIoIllero MUpa Ha OCHOBAaHMM 3HAHUW M OMbITA, MOJYUYECHHBIX MPU H3yUECHHUU
XUMHH;

. ¢opMupoBaHne y oOOydarolUXCsl TYMaHHCTHYECKHMX OTHOIICHUH,

IIOHUMaHHUA NOEHHOCTH XHMHUYCCKHUX 3HAHUU JJIIs1 BI)Ipa6OTKI/I 9KOJIOTHYCCKHN



IIEJIECO00PA3HOTO TIOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IENAX
COXPAaHEHHS CBOETO 3I0POBbS U OKPYKAOIIEH TPUPOTHON CPEBI;

. pa3BUTHE MOTUBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCITUTAHHIO Ha OCHOBE YCBOEHHUS OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH

K OCO3HAHHOMY BBIOOpY MpOdUIIs U HAITPABICHHOCTU JaIbHEHIIIEro 00yueHus.

Koppexyuonnwvie 3adauu:

. Pa3BuTne 3pUTENBHOrO, 3PUTENBHO-OCI3aTEIBHOTO U CIYXOBOTO
BOCTIPUSTHS.

. Pa3BuTne npon3BOJILHOIO BHUMAHUS.

. PazButne namsru.

. Pa3BuTHe 1 KOppEKIM MBICITUTEIBHBIX OMEPALUH.

. [Ipeononenue BepOanu3Ma 3HAHUH.

. Pa3BuTre MOHOJIOTHYECKOU PEUH.

. OO0oraiiieHre aKTUBHOTO U TACCUBHOTO CJIOBaps, (GOPMUPOBAHNE HOBBIX
TOHSITHH.

. DOpMHUpPOBAHUE HABBIKOB 3PUTEIIBHOTO, 3PUTEIBLHO-OCSI3ATENIBHOTO H

CJIYyXOBOI'O aHaJIn3a.

. OOyuenue npaBuiIaM 3anucu (GOpMyJl U CHEIIMATBHBIX 3HAKOB.
. OOyueHue TexHuKe nmpeodpa3zoBaHus (GOPMYJT U BIPAKEHUN.
. ®opMHpPOBAaHUE HABBIKOB OCS3aTEIbHO-3PUTENLHOTO OOCIEeIOBaHUS U

BOCIIPUSITUSL IIBETHBIX WJIM YEPHO-0€NbIX (KOHTPACTHBIX) pelbedHbIX H300paKeHU
(wumrocTpanui, Tabui, CXeM, MAKETOB, YEPTEKHBIX PUCYHKOB, TPa(UKOB U T.I1.).

. ®opMHUpOBaHUE CIELUATIBHBIX MPUEMOB OOCIETOBAHUS U U300paKEeHUS
M3y4aeMbIX 0ObEKTOB.

. @opMHpOBaHUE, YTOYHEHUE WIM KOPPEKUUS MPEACTABICHUN O
MpeIMETAX U MpoLeccax OKPYKarollel JeHCTBUTEIILHOCTH.

. Pa3Bute M KOppeKUMs yMEHUSI  yCTaHaBIMBAaTb  MPUYHUHHO-
CJIEICTBEHHBIE CBSI3U.

° PazButue menkoun MOTOPHKH H 3pPITCJ'II;HO-MOTOpHOﬁ KOOpAHWHAIIUU.



. dopMHpOBaHUWE YMEHUH M HABBIKOB 0€30MacHOro oOpalieHus ¢
BEILIECTBAMHU B YCJIOBUSX CIIA00BUICHUS.
. CoBepILICHCTBOBAaHUE  yYMEHHS  3pPUTEIBHOM  OPUEHTHPOBKH B

MUKpPOIIPOCTPAHCTBE.

Mecto y4yeOHOro npeamera «XuMus» B y4eOHOM IJIaHe

B cucreme o6miero o6pazoBanus «XUMUs» IPU3HAHA 0053aTEIbHBIM yUESOHBIM
MIPEAMETOM, KOTOPBIM BXOJHUT B COCTAB NMPEAMETHON 00s1acT «ECTeCTBEHHOHAYYHBIE
MPEAMETBD».

VYyebnsim mwnanom (Bapuant 1 AOOIT OOQ) Ha u3yueHue yueOHOro npeamera
«Xumus» oTBefeHo 136 yueOHbIX yacoB — MO 2 yaca B HeZemo B 8 U 9 kiaccax
COOTBETCTBEHHO.

VYyebnsim mwianom (Bapuant 2 AOOIT OOQ) Ha u3ydeHue yueOHOro npeamMera
«Xumus» orBeeHo 136 ydyeOHbIX yacoB — 1o 2 yaca B Henento B 9 u 10 kimaccax

COOTBCTCTBCHHO.

COJEP)KAHHUE YUEBHOI'O NTPEJIMETA «XUMMSI»
9 kJacc

IlepBoHaya/ibHbIe XUMUYECKUE TOHATHSI.

I[Ipeqmer xumuu. Ponp XUMUM B JKM3HM YEJIOBEKA. Tena W BEIIECTBA.
du3MUECKUe CBOMCTBA BEHIECTB. ArperaTHoe coctosiHue BemiecTB. [lonsitue o
METOJIaX MO3HaHUS B XUMHUHU. XUMHUS B CHUCTeMe HayK. UucThie BEIIeCTBa U CMECH.
CniocoOnI pa3aeineHust CMecei.

ATOMBI W MOJEKYJIbl. XUMHYECKHE dJeMeHTbl. CHMBOJBI XUMHUUYECKUX
snemMeHToB. [IpocThie U coKHbBIE BellecTBa. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas popmyina. BaaeHTHOCTh aTOMOB XUMHUYECKUX 3J1€ MEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BenlecTB. OTHocUTenIbHAs aToMHas Macca. OTHOCUTENIbHAs

MOJICKYJISIpHAsI Macca. MaccoBas J0JIs1 XUMHYCCKOI'O 2JICMCHTA B COCAUMHCHHMU.



du3nuecKkue U XUMMUYECKHUE SIBJICHUSI. XUMUYECKasi peakiusl U €€ MPU3HAKH.
3aKOH COXpaHEHHs Macchl BelIecTB. XuMHuYeckue ypaBHeHHs. Kmaccubukanms
XUMHUYECKUX PeaKINil (COeMHEHUS, pAa3IOKEHUS, 3aMEeIlIEHUs, OOMEHA).

XUMUYECKUN OKCIIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOM TIOCYJIOH, C
npaBuwiaMu paboThl B J1a0OpPaTOpUU M TMpUEMaMH OOpalleHusi ¢ J1abopaTOpHBIM
o0oOpyJ0OBaHUEM; H3yYE€HHWE U OINUCaHUE (PU3UYECKUX CBOMCTB 0Opas3loB
HEOpPTaHMYECKUX BELIECTB; HaOmoneHne (pu3nueckux (IJIaBICHHUE BOCKA, TasHHUE
JbJa, pacTUpaHue caxapa B CTYIKE, KUIIEHUE U KOHACHCAIUs BOJAbI) U XUMUYECKUX
(ropeHue cBe4M, MPOKAJUBAHWE MEIHOM MPOBOJOKH, B3aMMOJIEUCTBHE Mella C
KHUCJIOTOM) SIBJICHUM, HAOJIIOICHUE U ONMMCAHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX
peakiuii (pasioKeHHe caxapa, B3auMOJICUCTBHE CEPHON KHC- JIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau(ll) npu HarpeBanuu, B3auMOJEHCTBUE JKeTe3a
¢ pactBopom coau meau(Il)); uzyuenue crocoOoB pazieneHus: cmeceit (C MOMOIIbIO
MarHuta, (QuiIbTpoBaHWE, BbIIAPUBAHUE, JUCTWUIAIMUSA,  XpoMarorpadus),
MIPOBEICHUE OYMUCTKU IMOBAPEHHOUN COJIM; HAONIOJAEHUE W OINHMCAHHME DPE3YJIbTATOB
MIPOBEJCHUS OIbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MAacCChl; CO3/IaHHE
MoJieel MOJIeKy (IIapOCTEPKHEBBIX ).

BaxHeillune npeacTraBuTe] 4 HEOPraHUYECKUX BELIeCTB.

Bo3nyx — cMmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3jieMEHT U IIPOCTOE
BellecTBO. HaxokaeHue Kuciopoga B Mpupoje, (puanyeckue M XHUMUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunpl. Ilpumenenue kwucinopoga. CrocoOb
MOJIyYeHHs] KHCIIOpoa B 1abopaTopuu U MpombilIeHHOCTU. KpyroBopoT kuciopoaa
B nipupojie. O30H — ajmioTporHas MogupUKaIisa KUCI0poaa.

TennoBo#t >(pdexkT XUMHUYECKOW peakluu, TEPMOXHUMHUYECKHUE YpaBHEHUS,
HK30- U SHAOTEPMUYECKUE peakluu. TOMIMBO: yroidb U METaH. 3arps3HeHue BO31yXa,
YCWJICHHE MTapHUKOBOTO 3(pdeKTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — »ameMeHT M mpocroe BemecTtBo. HaxoxkneHune Bomopona B
npupoje, PU3NYecKrue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MOJIYUECHHUS.
Kucnote! u conu.

KonunuectBo BemecTa. Mosb. MossipHas macca. 3akoH ABOTaIpo.



MounsipHbIit 00BeM Ta30B. PacdeTsl o XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOJbl. Boma kak pactBopurens.  PacTBOpEL
HaceiienHble ¥ HEHACBIIIEHHBIE PAcTBOPBI. Pacmeopumocms eewjecms 8 Booe.
MaccoBasi 107151 BellleCTBA B pacTBOpEe. XMMHUYECKHUE CBOMCTBA BOAbl. OCHOBaHWS.
Ponp pacTBOpoB B npupojae U B KU3HU 4YenoBeka. KpyroBopoT BOAbI B HPHPOIE.
3arps3HeHHEe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcunbl. Krnaccubukarms
OKCHUJIOB:  cojieoOpasyiomue  (OCHOBHBIE,  KHUCJOTHbIE, aM(OTEepHbIE) U
HecosieoOpaszyronme. HomeHknatypa OKCHUIIOB (MEXIyHapoJHas U TpUBHAJIbHASA).
DU3NYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [loyueHne okcruios.

OcHoBanusi. Krnaccudukamuss OCHOBaHMI: IIEJIOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHOBaHUUM (MEXIyHapoAHas W TpPUBHAIbHAsA).
dusnyecKkrne U XMMUYECKHE CBOMCTBA OCHOBaHUU. [loiryyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. HoMeHknarypa KUCIOT (MEXIyHapOaHAs
u TpuBHalibHas). Du3nueckue W XUMUYECKHE CBOMCTBA KHUCIOT. Psij akTUBHOCTH
metaiioB H. H. bekerosa. 1o myyeHue Kucior.

Conu. HoMeHknarypa coseit (MexxayHapoaHasi U TPUBHAJIbHAS ).

DOU3NYECKUE U XUMUYECKHUE CBOMCTBA coJiel. [lomyuenue colieil.

['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUM.

XUMUYECKUM  OKCIHEPUMEHT: KAUYECTBEHHOE OIPEIEIICHUE COJNEPKAHUS
KHCJIOpPOJIa B BO3/IyX€; MOJyYeHHe, COOMpaHue, pacClio3HaBaHUE U U3yUYCHHUE CBOMCTB
KHUCJIOpoAa; HaAOJIOJEHWE B3aWMOJICUCTBUSI BEIIECTB C KHUCIOPOJIOM M YCIOBHUS
BO3HUKHOBEHHUS U MpPEKpalleHus TopeHus (Iroxapa); o3HaKOMJIEHHE ¢ oOpasiamu
OKCHJIOB M OIMCAHME WX CBOWCTB; IMOJy4YeHHe, coOWpaHue, pacro3HaBaHUWE U
M3yUeHHE CBOMCTB BOJIOpoJa (FOpEHHE); B3aMMOJCHCTBHE BOJOPOAA C OKCHIOM
meau(Il) (BO3MOXKHO HCIOIB30BAaHME BHUICOMATEPUANIOB); HaOIIOJeHUE O00pa3IloB
BEIIIECTB KOJMYECTBOM | MOJIb; UCCIIEIOBAHUE OCOOEHHOCTEH PaCTBOPEHHMSI BEIIECCTB
C Pa3IM4YHOM PACTBOPUMOCTHIO; MPUTOTOBJIEHHWE PACTBOPOB C OMNPEACICHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA; B3aWMMOJECHCTBUE BOJBI C METaJIaMHU

(HatpueM W KajgplueM) (BO3MOXXHO  HCMOJIb30BAaHUE  BHJCOMATEPHANIOB);
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ONPENEIICHUE PACTBOPOB KHUCJIOT M WIEJIO0YE€W C TMOMOIIBK HHIWKATOPOB;
uccaeoBaHHe OOpa3lioB HEOPraHMYECKUX BEUIECTB pa3- JIMYHBIX KIJIACCOB;
HAOJII0ICHHE U3MEHEHHS] OKPacKU MHAMKATOPOB B PACTBOpPAX KHUCIOT U IIETOYeH;
n3ydeHue B3auMoencTBus okcu- aa meau(Il) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT
C METaJUIaMH, PEaKUui HEUTpaln3aluy; MOJy4eHUE HEPACTBOPUMBIX OCHOBAaHMHI,
BBITECHEHHE  OJHOTO  METayula JAPYrMM U3  pacTBOpa  COJM;  PEIICHHE
DKCIEPUMEHTANIBHBIX 3a/1ad 10 TeMe «BaxHenmme KiaacChl HEOPTraHHYECKUX
COEIMHEHUI.

Iepuoanuyecknit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHUX
iemenToB JI. WN. MengeneeBa. CrpoeHue aromMoB. XHUMHYECKasi CBA3b.
OKHCINTEIbHO-BOCCTAHOBUTE/ILHbIC PEAKINH.

[lepBbie TOMBITKKA KJIAacCU(PUKAIMA XUMHUYECKUX »jeMeHTOB. I[loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE U MICJIOYHO3EMEIbHBIE METaIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOPhIE 00pa3yl0T aMPOTEpHbIE OKCUJIBI U
TUJIPOKCHUIBI.

ITepuonnueckuii 3akoH. [lepuoanueckas cucremMa XMMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. KopoTkoneproaHas u AlMHHONeproaHas ¢popmbl [lepuoanueckoi
cucreMbl xumuueckux anemMeHtoB JI. WM. Menneneesa. Ilepuoasl u rpymnmsl.
PU3NYECKNAN CMBICI TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnbl. Onektponsl. CtpoeHne
ANIEKTPOHHBIX ~ 000J0YE€K  aToMOB  mepBbIXx 20  XMMHUYECKHX  DJIEMEHTOB
ITepuonnueckoit cucremsl [[. WM. MenneneeBa. XapakTepUCTUKa XUMHUUYECKOIO
3JIEMEHTA 10 €ro MnoJiokeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM HW3MEHEHHUsI pajuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO IpyINaM M NEPUOJAM. 3HAUYCHHE
ITepuognueckoro 3akoHa u IlepnoandYecKor CUCTEMBl XUMUYECKUX JIEMEHTOB IS
pa3BUTHs HAYKU U ITpakTukU. [. 1. Mennenees — ydeHbll U rpakxJaHuH.

Xumuueckass cBs3b. KoBaneHTHas (mosdsipHass M HENOJSIpHAsl)  CBSI3b.

3H6KTpOOTpI/IHaTeJII)HOCTB XUMHUYECKHUX dJIEeMEHTOB. loHHas CBS3b.
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CreneHb  OKHCIICHHS. OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKITUH.
ITponecchbl okuciieHnst 1 BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUI DKCIIEPUMEHT: H3ydeHHE O0Opas3lloB BEIICCTB METAJIOB U
HEMETAJUIOB; B3aMMOICHCTBHE THIPOKCUAA ITMHKA C PACTBOPAMHU KHUCIIOT U IET0YCH;
IIPOBEICHUE OTIBITOB, WJUTFOCTPUPYIOITUX TIPUMEPHI OKHCIIUTEIIbHO-
BOCCTAHOBHUTEJIBHBIX peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHECHMUS ).

Me:xnpeaMeTHble CBSI3H.

Peanuzaniust MeXIpeIMETHBIX CBSI3CH MPU M3YYCHUH XUMHH OCYIIECTBIISCTCS
gyepe3 MCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHSATHN, TaK U MOHSATHH,
SIBJISTFOIIUXCSI  CHCTEMHBIMH JUISI  OTACIIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIE TMOHATHSA: HAyYHBIA (DaKT, THUIOTE3a, TCOPHS,
3aKOH, aHaJdu3, CHHTE3, KJIacCU(pUKaALUsI, IEePUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOCIMPOBAHUE, U3MEPEHHUE, MOJICITb, SIBJICHHUE.

dusnka: MaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIIbI,
PaIMOaKTHBHOCTh, MOJICKYJa, SJCKTPUYECKUM 3apsj, BEIISCTBO, TEI0, OO0BEM,
arperaTHOE COCTOSTHHE BEIEeCTBa, Ta3, GU3HUCCKUE BETUINHBI, IUHUIIEI U3MEPCHUS,
KOCMOC, IJIAaHETHI, 3Be3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOJIbI, MOJIE3HBIE

HCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

10 xnace
BemecTBo M XMMHYECKas1 peaKkuusl.
ITepuonnueckuii 3akoH. Ilepuoanueckas cucremMa XUMHUYECKUX DJIEMEHTOB /.
N. MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XMMHUYECKUX JJIEMEHTOB NEPBBIX TPEX MEPUOJIOB, KaJUsl, KAJIbIUSI U UX COCAUHEHUH B
COOTBETCTBUM C MOJIOKEHUEM BJIEMEHTOB B Ileprnoanueckor CUCTEME U CTPOCHUEM

HX aTOMOB.
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CrpoeHue BemiecTBa: BUAbl XUMHYECKOM CBSI3U. THUIBI KPUCTAIUIMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTALUIMYECKOW PEIIETKU U
BUJIa XUMHYECKOM CBSA3U.

Knaccudukarys n HOMEHKIaTypa HEOPTaHUISCKUX BEIIECTB (MEKIyHAPO HAS
U TpUBUAIbHAS). XUMUYECKHE CBOMCTBA BELIECTB, OTHOCSIIMXCA K Pa3IUYHBIM
KJIacCaM HEOPTraHWYECKUX COCIAMHEHUN, TEHETUYECKas CBSI3b HEOPraHWYECKUX
BEILIECTB.

Knaccudukanus XuMUYECKUX peakluid M0 pa3judHbIM MpU3HAKaM (10 YUCTy
M COCTaBy Y4YacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIIOBOMY 3(dekTy, 1o
M3MEHEHHUIO CTETIEHEH OKHUCJICHUS XMMHYECKHX 3JIEMEHTOB, MO OOPaTHUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKHE PEAKIUU, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[Tonsitue o ckopoct xumuueckoil peakiuu. [loHarue o6 00OpaTUMBIX U
HEOOpAaTUMBIX XHMHUYECKHX peakiusax. [[oHATHEe O TOMOTE€HHBIX M Te€TePOTEeHHBIX
peakuusix. [lonamue o xumuueckom pagnogecuu. Paxmopwl, eaudiowue Ha CKOPoCmy
XUMUYECKOU peaKyuu U NOA0IHCEHUE XUMUUECKO20 PABHOBECUS.

OKHUCIUTETPHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUM,  DJIEKTPOHHBIM  OasilaHC
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKunu. CocraBiieHue YpPaBHEHUU
OKHCJIMTEJIbHO-BOCCTAHOBUTEINIBHBIX ~ PEaKUUM  C  HCHOJB30BAaHHEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOTUTUYECKON TUCCOLUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katuonbl, aHnonsl. MexaHW3M JUCCOLMALIMM BEIIECTB C Pa3JIMYHBIMU BHAAMU
xuMuueckon cBs3u. CreneHs auccormanuu. CUabHbIC U CTA0bIC DJIEKTPOIUTHI.

Peakiuun nonHOTO OOMEHa. YCIOBHUS MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHa,
MOJHBICE W COKpAIIICHHBICE WOHHBIC ypaBHEHUs peakuuil. CBONCTBA KHCIOT,
OCHOBAaHHM M COJIEH B CBETE MPEACTABICHUA 00 AIEKTPOIUTHIECCKON JTUCCOIHAIINN.
KauecTBeHHbIE peakuny Ha MOHBL. [loHsamue o 2udpoause co.el.

XUMHUUYECKHI JIKCIEPUMEHT: O3HAKOMJICHME C MOJICJISIMU KPUCTAIIMUYECKUX
PEIIETOK HEOPTAaHNYECKUX BEIIECTB — METAIIOB M HEMETaJuIoB (rpaduTa U aamasa),

CJIOXKHBIX BCHICCTB (XJIOpI/II[a HanI/IH); HCCIICAOBAHNEC 3aBHCUMOCTHU CKOPOCTH
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XUMHUYECKON peakuy OT BO3ACUCTBHUA PpA3IUYHBIX (PAKTOPOB; HCCIECIOBAHHE
AIEKTPONIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB, MpoLecca IUCCOLMALMU  KHCIIOT,
miesaoue U cojeil (BO3MOYKHO HCIOJIb30BAHME BHUJAEOMATEPUAIIOB); MPOBEACHUE
OTBITOB, WJUTIOCTPUPYIOLIUX TMPU3HAKK NPOTEKAHUS pPEaKIuii HMOHHOTO OOMeHa
(oOpa3oBaHue ocaaka, BbACIEHUWE Tra3za, O0pa30BaHHWE  BOJIbI);  OIIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBl  OKUCIMUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIMM
(ropeHue, peakUU pPAa3lI0KEHUsA, COCAUHEHMS); PaclO3HABaHWE HEOPraHWYECKHX
BELIECTB C  IIOMOIIBIO  KA4EeCTBEHHBIX  pPEAKUMHA HA  HMOHBI;  PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtanibl 4 MX cOeIMHEHUS.

OOmast xapakTepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHble CTeneHu OKucieHus. CTpoeHHe M (PU3HYECKHE CBOMCTBA MPOCTHIX
BELIECTB — raJIOr€HOB. XMMHUYECKHE CBOMCTBA Ha IpUMepe XJiopa (B3auMOoecTBHe
C MeTaJUlaMM, HeMeTalaMH, Mienodamu). XiopoBogopold. ConsHas KHCIIOTAa,
XUMHYECKUE CBOWCTBA, NIOJIyYEHNE, IPUMEHEHUE. JIeHCTBUE XJI0pa U XJIOPOBOAOPOAA
Ha OpraHu3M 4esoBeKa. BaykHelume XJIOpHuIbl U UX HaXO0XKICHUE B IPUPOJIE.

OOmast xapaktepucThka 3eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

Crpoenue u (pu3nuecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIIO POJa U CEpPHL.
AnnorporniHbie MOAUGUKAIIMA KHUCIOpoAa U cepbl. XUMHUYECKHE CBOMNCTBA CEpHI.
CepoBonopoJi, cTpoeHue, pu3nyecKkue U XuMudeckue cBoiicTBa. OKCUABI Cepbl Kak
MPEACTABUTENN KUCIOTHBIX OKCUIIOB. CepHasi KUcIoTa, (U3MUYECKUE U XUMHUYECKUE
cBoiicTBa (OOHIME KakK MpEACTAaBUTENS Kjacca KUCIOT U  cleuuduueckue).
XUMHYECKUE PEaKIUH, JIeXkKAIue B OCHOBE MPOMBIIUIEHHOTO Croco0a MOIy4eHus
cepHoil kucaotel. [Ipumenenne. Conu cepHON KHCIIOTHI, KAUECTBEHHAs PEaKLMs Ha
cynbdar-uon. HaxoxaeHue cepbl M €€ COeAMHEHUN B TpHUpPOAC. XHUMHYECKOE
3arpsi3HEHHE OKPY)KAIOIIEH Cpeabl COECIMHEHUSAMH Ccepbl (KHUCIOTHBIE JIOXKIM,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OOmiast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOCHHUS

ATOMOB, XapaKTCPHBIC CTCIICHU OKHUCJICHUA.
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A3OT, pacmpocTpaHeHue B MpHUpojae, GU3NYECKUE M XMMHUYECKHE CBOMCTBA.
KpyroBopot azora B npupoje. AMMHaK, ero (pu3ndeckue U XuMHIECKHUE CBOMCTBA,
nojyyeHue M npumeHeHue. Coau aMMOHUS, HUX (PU3MYECKHME U XUMUYECKUE
CBOMCTBa, mnpuMeHeHne. KauecTBeHHass peakuuss Ha HOHBI aMMOHMS. A30THas
KHCJIOTa, €€ IMOoJNy4YeHHe, (U3NYeCKHe U XHUMUYECKHEe CBoWcTBa (oOuiue Kak
IOpeICTaBUTEN Kjacca KUCIOT M cnenuduueckue). lcrnonb3oBaHue HUTPATOB U
COJIei aMMOHHSI B Kaue€CTBE MUHEPAIbHBIX yIOOpEeHHI. XUMHUYECKOE 3arpsi3HEHHE
OKpYKaIoIlled Cpeabl COEIMHEHUSIMU a30Ta (KUCJIOTHBIE OO, 3arps3HEHUE
BO3]1yXa, TOYBBI U BOJOEMOB).

®docdop, amnorpornssie Mmogupukauu dochopa, GU3NUECKUE U XUMHUUYECKHE
cBoiictBa. Okcun docdopa(V) u pochopnas kucnora, hu3MUecKue U XUMUUYECKUE
cBOMCTBa, mnosydyeHue. Hcnonbp3oBanue (ocharoB B KauecTBE MHUHEPAIBHBIX
yI00pEHUH.

OOmas xapakrepuctuka 37meMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUS.

VYrnepon, amioTponHble MoauM(UKAMM, pPACIPOCTPAaHEHHE B MPHUPOJE,
duznyeckue W XUMHYECKUE CcBoMcTBa. Agjcopbums. Kpyrosopor yriepona B
npupone. Okcuabl yraepozaa, ux Gu3nyecKue U XMMUYECKHUe CBOWCTBA, IEHCTBUE Ha
KUBBIE OpPraHU3Mbl, I[IOJIyUEHHE U TPUMEHEHHE. OKOJIOTUYECKHE MPOOJIEMBI,
CBA3aHHbIE ¢ okcuaoM yriaepoja (IV); runoresa riiodaibHOrO NOTEMICHUS KIIMMATa;
MapHUKOBBIN 3P deKT. YToapHas KUCIOTa U €€ COJNU, UX (U3UYECKUE U XUMUYECKUE
CBOMCTBa, MoJlydueHHe U npuMmeHeHue. KauecTBeHHas peakius Ha KapOOHAT-WOHBI.
Hcnonb3oBanne kapOOHATOB B ObITY, MEAMUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavanbHbIE MOHATUS 00 OPraHMYECKUX BEILIECTBAX KaK O COCAUHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TWJEH, alleTHJIEH, dTaHOJ, TJIUIEPUH, YKCYCHas KHCJIOTA).
Ux cocmaé u xumuuecxkoe cmpoenue. [loHsiTe 0 OMOTOTUUECKHU BaXKHBIX BEIIECTBAX:
&KUpax, Oejkax, YIJeBOJaX — W MX POJU B KM3HU 4elloBeKa. Mamepuanvroe

eOUHCMBO Op2AHUYECKUX U HEOP2AHUYECKUX CcOeOuHeHul.
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Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOICTBa, IMOJy4Y€HUE U
npumeHenue. CoeauHeHuss KpeMausi B mipupoze. Oo0mue npeacTaBiaeHuss 00 OKCHe
kpemuus (IV) u kpemuueBoit kucinore. CUIMKaThl, UX HCIOJIb30BaHUE B OBITY,
MEIUIMHE, NPOMBIIUICHHOCTUA.  Baojwcnetwue  cmpoumenvHvie  mamepuasl.
Kepamuka, cmekno, yemenm, 0Oemon, owcenezobemon. Ilpobremvr 6e3onachozo
UCNOIL308AHUSL CIMPOUMENbHBIX MAMEPUANO8 8 NOBCEOHEBHOU HCUIHU.

XUMUYECKUI 3KCIEPUMEHT: M3Y4eHHE OOpa3l0B HEOPraHMYECKHUX BEIIECTB,
CBOWCTB COJISTHOM KUCJIOTBI; IPOBEACHUE KAUYECTBEHHBIX PEAKIINNA HA XJIOPUA-HUOHBI U
HaOJIO/ICHUE TPU3HAKOB WX TMPOTEKAHUsS; OMBITHI, OTpa)xaromue (Quanueckue u
XUMUYECKUE CBOMCTBA TaJOT€HOB M HMX COEAMHEHUU (BO3MOXKHO MCIOJIb30BAHHE
BUJICOMATEPHAIIOB); O3HAKOMIIGHHE C 00pa3laMu XJIOPUAOB (TaJOreHUIOB);
03HAKOMJIEHUE C 00pa3laMu Cephbl U €€ COCIUHEHUSIMU (BO3ZMOXKHO HMCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB); HAOIIOJCHUE Tpoliecca OOYIIMBaHUS caxapa MOJl JeHCTBHUEM
KOHIICHTPUPOBAHHON  CEpHOM  KHUCIIOTHI; HM3y4YEHUE XHMHUYECKHX  CBOMCTB
pa30aBJIEHHON CEpHOI KUCJIOTHI, MPOBEACHUE KAUECTBEHHOW peaklHHu Ha cylbdat-
MOH W HaONIoZIcHWE TpHU3HAKA €€ TMPOTEKaHWs;, O3HAKOMJICHHE C (U3NYeCKUMU
CBOMCTBaMH a3oTa, (ochopa M uUX CcOeAUHEHUH (BO3MOMXHO HCIOIb30BaHUE
BHJICOMaTEpHAIOB), oOpa3aMyd a30THBIX U (HOocPOpHBIX yAOOpEHHUI; IMOTyUCHHE,
coOupanue, pacrno3HaBaHWE€ W W3yYEHHE CBOWCTB aMMHUaKa, IPOBEJICHUE
Ka4ueCTBEHHBIX PEaKlnii Ha MOH aMMOHUS U (ocdaT-uoH U U3ydeHue MpU3HAKOB UX
MPOTEKAHUs, B3aUMOJCHUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB); H3y4YeHUE MoJeen
KPUCTAUIMYECKUX pEIIeTOK anMasza, rpadura, QymaepeHa; O03HAKOMIICHHE C
MPOIIECCOM  aJICOPOITMM  PACTBOPEHHBIX BEIIECTB AaKTUBHUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTHBOTA3a; MOJyYeHHUE, COOMpaHUE, paclo3HABAHUE M H3YyUYCHUE
CBOMCTB YIJICKMCJIOTO Ta3a; MPOBEJCHHE KAauyeCTBEHHBIX PEaKIMii Ha KapOoHAT- |
CUJIMKAT-UOHbl W H3YyYCHUE MPHU3HAKOB HMX MPOTEKAHUS; O3HAKOMJIEHUE C
MPOAYKIIMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH; PEIICHUE AKCIEPUMEHTAIBHBIX 3aa4
1o Teme «BakHenIe HEMETauIbl U UX COCIUHEHHUS».

MeTa/ibl 1 UX COEAMHEHHUSI.
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OO6uiast xapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJIJIOB Ha OCHOBAHUU
ux mnosioxkeHns B llepuonnueckonm cucremMe xumuudeckux dnemeHTtoB J[. WM.
MeHnpneneeBa U cTpoeHUs: aToMOB. CTpoeHHE METayuioB. MeTamnueckas CBSI3b U
MEeTaJJIMYecKasi KpUCTANIMUECKasl PEIIeTKA. DIEKTPOXUMUUYECKUI PsiJl HAMPSIKEHUI
MeTan JioB. Du3nueckue UM XUMHUYECKHME CBOWCTBa MeTaiioB. OOmme crnocoObl
MOJIy4eHUs] MeTaJJIOB. [oHsATHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI
ux oT koppo3un. CruiaBsl (CTaib, YyTyH, AIOPATIOMUHUN, OpOH3a) U UX MIPUMEHEHUE
B OBITY ¥ IPOMBIIILJIEHHOCTH.

[Ilenounsie MeTaiuibl: nojoxkeHne B [lepuoandeckorl cCUcTeME XMMHYECKUX
anemeHtoB JI. M. MeHnneneeBa; CTpOEHHME HMX AaTOMOB; HAxO0XJICHUE B NPHUPOIE.
duznueckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kamusi). OKCUabl U
TUJIPOKCUABI HATPUA U Kanus. [ [puMeHeHne MEeN0YHbIX METAIVIOB U UX COCTUHEHUN.

[[lenoyHO3eMENbHBIE ~ METANIBl MAarHuid W KaJIbLUA: TOJIOXKEHHE B
ITepuoanyeckoit cucreme xumuueckux 3iemeHToB 1. 1. Menneneesa; ctpoeHue ux
aTOMOB; HaxOXJcHHE B mpupoae. OPU3NUECKNe U XUMUYECKHUE CBOMCTBA MAarHusi W
KabIus. BaxkHelmme coeMHeHHUS KabIus (OKCHJ, THUIPOKCUI, cOoH). JKeCTKOCTh
BOJIbI M CITIOCOOBI €€ yCTpaHEeHUs.

AmomMuHUN: TiosioxkeHue B Ilepronnueckoil cuctreMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa; cTpoeHuMe aroma; HaxoxiaeHue B mpupoge. dusznueckue u
XUMUYECKUE CBOMCTBA amOMHHHS. AMQOTEpHbIE CBOMCTBA OKCHAA W TMIPOKCHAA
ATIOMHUHUSL.

Kenezo: nonoxenue B llepuognueckoi cucteMe XMMHYECKUX AJIEMEHTOB JI.
N. MenngeneeBa; CTpOCHME aroMma; HaxXOoXJAcHHUE B npupone. DPu3zndeckue u
XHMHYECKHE CBOMCTBaA xkeje3a. Okcuabl, rupokcuansl U coiu xeneza (II) u xenmesza
(IIT), ux coctas, CBOWCTBA U MOITYYEHUE.

XUMHYECKUI OKCIIEPUMEHT: O3HAaKOMJICHHE C OOpas3liamMu MeTal- JIOB U
CIUTaBOB, WX (PU3UYECKUMHU CBOMCTBAMU; U3yUEHUE PE3YIbTATOB KOPPO3UH METAJIIOB
(BO3BMOXXHO HCIOJIb30BAaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS
OKCHJIa KaJblUsS ¥ HATPUS C BOAOW (BO3MOXHO MCIIOJIb30BaHUE BUACOMATEPHUAIIOB);

HCCIICAOBAHUC CBOMCTB KE€CTKOM BOAbBI; IIpoLEcCa TOPCHHUA KCJI€3a B KHUCIIO- POJC
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(BOBMOXKHO  HCHOJIb30BAHUE  BHUJEOMATEpPHUATIOB);  MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKlMil Ha MOHBI (MarHus, KaJlblMs, aTIOMUHMS, ITMHKA, xene3a(ll) u
xenesa(lll), menu(Il)); naGmroneHre U onMcaHre MPOILIECCOB OKPAIIMBAHUS TIJIAMECHH
MOHAMH HATpUsI, Kaausl U KalblKs (BO3MOXHO HCIOJIb30BAaHHE BHUICOMATEPHUAIIOB);
uccienoBaHue aMm(pOTEPHBIX CBOMCTB TMJIPOKCUA ATIOMUHUSA U TUJIPOKCUAA ITUHKA;
pElIEHNE SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHelmme MeTamubl U UX
COCTMHEHUSD.

XUMHA U OKPYKAOIIAA cpejaa.

HoBeie maTepuainbl U TexHosornu. BeniectBa u mMaTeprualibl B TOBCEAHEBHOM
KU3HU 4YeJoBeKa. XUMHS U 3710poBhe. be3omacHoe uCHoiIb30BaHUE BEHIECTB M
XUMUYECKUX peakiuii B ObiTy. I[lepBas momomrs Ipu XMMHYECKHX OXKOTrax U
oTpaBiicHUsIX. OCHOBBI 3KOJIOTUYECKOW TPAaMOTHOCTH. XHUMHYECKOE 3arps3HCHUE
OKpYy>XKarole cpeapl (mpenenpHas AomycTuMas KoHieHtpanus BemectB — [1JIK).
Ponp xumMuu B penieHuu 3KOJIOTHYECKUX MPOOIIEM.

[IpupogHble MCTOYHUKH YIJIEBOJOPOAOB (YroJib, MPUPOIHBIN Tra3, HEPTH),
MPOJIYKTHI X MIEPEPaOOTKH, UX POJIb B OBITY U IPOMBIIINICHHOCTH.

XUMUYECKHUI IKCIIEPUMEHT: U3y4eHHUe 00pa3IloB MaTepUalIOB (CTEKJIIO, CILJIaBbI
METaJUIOB, MTOJIMMEPHBIE MAaTEPHUAIIBI).

MesknpeaMeTHbIE CBS3H.

Peanuzanusi MeXNpeIMETHBIX CBSI3€H MPU U3YYEHUU XUMHUHU OCYIIECTBIISETCS
4yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSITHH,
SIBJISTIOIIMXCST  CUCTEMHBIMU JIJIE  OTACJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OOmue ecTeCTBEeHHO-HAy4YHbIE TOHATHSA: HAay4YHBIA (haKT, THIOTE3a, 3aKOH,
TEOpHUs, aHalIW3, CHUHTE3, Kiaccuukaius, TMNEPUOJUYHOCTh, HaOJIOACHUE,
AKCIIEPUMEHT, MOJICTTMPOBAHUE, U3MEPEHHUE, MOJIEITb, SIBJICHHE, TAPHUKOBBIN 3P (DEKT,
TEeXHOJOrus, Mmatepuansl. Ou3uka: Matepusi, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH, UOH,
HYKJIUJ, M30TOMbI, PaJMOAKTUBHOCTh, MOJIEKyJa, DJJCKTPUUECKUU  3apsi,
MPOBOJTHUKH, TIOJTYIPOBOJIHUKH, ITUAJICKTPUKHA, (DOTODIIEMEHT, BEIIECTBO, TEJIO,

O6’I)€M, arp€raTHoc COCTOAHMEC  BCIICCTBA, TIa3, pacCTBOp, PaCTBOPUMOCTD,
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KPUCTAJUTMYECKasl PEIIeTKa, CIIaBbl, (PM3MYECKUE BEITWYMHBI, CIUHUIIBI U3MEPCHHUS,
KOCMHUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3B€3/1bl, CONHIIE.
buonorusi: ¢orocunTe3, apixaHue, Ouocdepa, IKOCHUCTEMA, MHUHEPATLHBIC
yA0OpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, ITNTA TEIHHBIC BEIIESCTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJIbI, MOJE3HbIE

HCKOIIaCMBbIC, TOIINIMBO, BOAHBLIC PCCYPCHI.

IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUS YYEBHOI'O
MNPEIMETA «XUMMUSI»

JIn4HOCTHBIE Pe3yJIbTATHI

JIMYHOCTHBIE  pEe3yJibTaThl OCBOCHHUS Y4eOHOTO TpeaMeTra  «XUMHSI»
TOCTUTAIOTCS B €AMHCTBE yUCOHON M BOCTIMTATEIHPHON JIEATEILHOCTH B COOTBETCTBHH
C TPAJAWIIMOHHBIMA POCCUUCKHMH COIMOKYJIBTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, TPUHATBIMH B OOINECTBE MpaBWIaMH M HOPMaMH TOBEICHUS U
CIIOCOOCTBYIOT ~TIpOIlECCaM  CaMOTIO3HAHMS, CaMOPa3BUTHS U COIMATM3aIUN
oOyJarommxcs.

JIM4HOCTHBIE pE3yJabTaThl OTpPa)XarT C(HOPMUPOBAHHOCTH, B TOM 4YHCIIEC B
JaCTH:

TIampuomuuecrkoeo BOCNUMAHUSA! IIEHHOCTHOTO OTHOIICHUS K
OTEUECTBECHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY ¥ HAyYHOMY HACIICUIO, TOHUMaHUS
3HAUYCHUS XUMUYECKOW HAyKH B JKU3HU COBPEMEHHOTO OOIIECTBA, CIHOCOOHOCTH
BJIAJIETh JIOCTOBEpHOM HH(pOpMAaIMed O TMEPEIOBBIX JOCTHIKCHHUSIX W OTKPBITHIX
MHPOBOH M OTCYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOWCTBE MHUpa U OOIIECTBA.

I'pasicoanckoeo 6ocnumarnus: TIPEACTABICHUS O COIMANIBHBIX HOpPMax M
MpaBWJIaX MEKIUYHOCTHBIX OTHOIICHWA B  KOJUICKTHBE, KOMMYHHKATHBHOW
KOMIIETGHTHOCTH B OOIIECTBEHHO  TIOJIE3HOW,  y4eOHO-MCCIIEI0BATEIhCKOM,
TBOPYECKOM W JPYyrux BHUAAX JEATEIBHOCTH,; TOTOBHOCTH K pPa3HOOOpPa3HOM
COBMECTHOH JIEATEIHHOCTH IPH BBIMOJHCHUN Y4YEOHBIX, IO3HABATCIIBHBIX 33J1ad,

BBIIIOJJTHCHUHU  XUMHUUYCCKHUX  OKCIICPHUMCHTOB, CO3JaHHNH y‘IC6HBIX ITPOCKTOB,
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CTPEMJICHHST K B3aWMOTIOHMMAHHWIO W B3aWMOIIOMOIIM B TPOIECCE ATOW Y4eOHOU
NEATEeIbHOCTH, TOTOBHOCTH OICGHUBAaTh CBOE TMOBEACHUE U TMOCTYNKH CBOUX
TOBAPHUILEH C TO3WLHMH HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUAN ITOCTYIIKOB.

Llennocmu nayuno2o no3HaHusL:

o MUPOBO33PEHYECKUX TMPEACTABICHUNA O BEIIECTBE M XUMHUYECKOU
peaKkuu, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKU U
COCTABJIAIOIIMX OCHOBY JUIsI TOHMMAHHUS CYIIHOCTH HAy4YHOM KapTUHBI MUDA;
MIPE/ICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3aUMOCBSI3IX
YeJIoBeKa ¢ MPUPOIHON Cpesion, O pOIM XUMUU B MMO3HAHUU STUX 3aKOHOMEPHOCTE;

o MO3HABATEIbHBIX MOTHBOB, HAIPABJICHHBIX HA TIOJYYEHUE HOBBIX
3HAHUM 0 XMMHH, HEOOXOIUMBIX I OOBSACHEHMs HAOJIIOJaeMbIX MPOLIECCOB U
SIBIICHMI;

o M03HABATENIbHON, MH(OOPMAIITMOHHONW U YUTATEIbCKON KYJIbTYpbI, B TOM
YHCJIE HaBBIKOB CAMOCTOSITEIBHOM pPabOThl C Y4EOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATypoOi, JOCTYNHBIMM TEXHUYECKUMHU CPEACTBAMU  HWH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

o UHTEpeca K 00yYeHHUIO0 U TTO3HAHUIO, JTH0003HATEILHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K caM0O00pa30BaHUI0, TPOECKTHOM M UCCIIEI0OBATEIBCKON NeATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpPY HAIPaBICHHOCTH U YPOBHS 00YUYEHUS B JaIbHEHUIIIEM;

Dopmuposanusi  Kyiemypsvl  300p06bs:  OCO3HAHUS LIEHHOCTH O KU3HH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 30pOBbIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3
KU3HU, OCO3HAHMS TOCJICICTBUN W HEMPUSTHS BPEIHBIX MPUBBIUEK (YIMOTpeOIeHuUs
aJIKOTOJIsI, HApPKOTUKOB, KypEeHHUs), HEOOXOIUMOCTU  COOJIIOJICHUS  MPaBUII
0€30IMacHOCTH MpHU OOpaleHUH C XMMUYECKHUMHU BEIIECTBAMU B OBITY M peaIbHOM
KU3HU;

Tpyoosoeo socnumanus. MHTEpPECA K MPAKTUUECKOMY M3YUYEHHUIO Mpodeccuil u
TpyZAa pa3IuyHOro PoJia, YBAKEHUE K TPYAY U pe3ysibTaTaM TPYAOBOU JESITEIbHOCTH,
B TOM YHCJI€ Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUU MO XMUMUHU, OCO3HAHHOTO

BbIOOpAa WHIUBUIYAJIbHOW TPAEKTOPUHU MPOJOJLDKEHUST 0Opa3oBaHUs € YYETOM
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JUYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HMHTEPECOB U
MOTPeOHOCTEH;  ycmenrHoW Tpo(ecCHOHANBHON  MEATeTRHOCTH W Pa3BUTHSA
HEOOXOAUMBIX YMEHUI; TOTOBHOCTh aJJalTUPOBATHCS B IPOPECCUOHATIBHON CPELE;

IKON02UUECKO20 BOCNUMAHUAL.

J HKOJIOTMYECKHU LIETIECO0OPA3HOT0 OTHOIIEHUS K IPUPOJIE KaK UCTOUHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS, MOHUMAHUS LIEHHOCTU 30pOBOrO U
Oe3omacHOro o0pasza KH3HU, OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY
bu3nuecKkoMy U TICHXMYECKOMY 370pPOBBIO, OCO3HAHUS LIEHHOCTU COOJIOCHUS
paBWJI OE30MACHOTO MOBEIEHUS IPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTyalUsX,
YTPOXKAKOUIUX 3I0POBBIO U )KU3HU JIOJEH;

o CIIOCOOHOCTH MPUMEHSTh 3HAHMS, MOJyYyaeMble IIPU U3YUYEHUU XHMUH,
JUIsL pELIEHUsS 3aJ1ay, CBSA3AHHBIX C OKPYKArOUIEH NPHUPOJHON CPENOM, MOBBIILIECHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYyJIbTYpbl, OCO3HaHUS  TIJIOOQJIBHOIO  Xapakrepa
HKOJIOTMYECKUX NMPOOJIEM U MTyTEeH UX PEIICHUs TOCPEACTBOM METOJIOB XUMUU;

o DKOJIOTMYECKOTO MBILIUICHUS, YMEHUS pPYKOBOACTBOBAaTbCS MM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOM ITPAKTHKE.

CrnenuajbHble THYHOCTHBIE Pe3yJIbTAThI:

° YMEHHUE CONOCTABIISITh 3pUTEIbHBIE BIEYATICHNS C YYETOM OJyYEHHBIX
3HAHUM 00 OCOOEHHOCTAX CBOEr0 3pUTENBHOIO BOCHPUATHSA, HA OCHOBAaHUU
c(OPMHUPOBAHHBIX TMPEJCTABICHUNH O TMpeAMEeTax U SBJICHUSIX OKpY’Karolen
JIeNCTBUTEIILHOCTH;

° c(hOpMHUPOBAHHOCTh MOTHMBAIMU K OOYYECHHUIO U IIeJICHANPaBICHHOM
ITO3HABATEJIbHOM JAESTENbHOCTH;

° CIIOCOOHOCTh K OCMBICIEHUIO U Au(depeHIMalul KapTUHbl MUpa, €€

BPEMEHHO-IIPOCTPAHCTBEHHOMN OpraHU3aIuu.

MeranpeameTHble pe3yJbTaThl
B cocraBe MeranpeagMETHBIX PE3yJbTAaTOB BBIACHSIOT 3HAYUMBIC IS
(dbopMHUpOBaHUST MUPOBO33pPEHHUs OOLIEHAYYHBIE MOHATUS (3aKOH, TEOpHs, MPUHIIUII,

runoresa, Gakt, CUCTEMa, MPOIeCC, SKCIIEPUMEHT | JIP.), KOTOPhIE HUCIIOIB3YIOTCS B
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€CTECTBEHHO-HAYYHBIX YU€OHBIX MPeaIMeTax 1 MO3BOJISIIOT HA OCHOBE 3HAHUMN M3 THX
peaMeToB (popMUpPOBaTh MPEACTABICHUE O IEJIOCTHON HAYYHOW KapTWHE MUpa, U
yHUBEpCalbHble y4eOHble JeHCTBUA  (IIO3HABATENbHBIE, KOMMYHUKATHUBHBIE,
pPETYJISTUBHBIE), KOTOpble oOecneunBaloT  (OPMHpPOBAHWE TOTOBHOCTH K
CaMOCTOSTENIbHOMY IJITAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOMN e TEIbHOCTH.

MertanpenMeTHble pe3yiabTaThl OCBOCHHUSI Y4e€OHOTO TMpeameTa «XUMUsH»
OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU TMO3HABATEIBHBIMU JIEUCTBUSMHU, B TOM
quclie:

bazosvimu nocuveckumu oeticmsusamu.:

o YMEHHEM HCIOJb30BaTh TMPUEMBI JIOTUYECKOTO MBIIUICHUSI TMpHU
OCBOCHHMM 3HAaHWUW: PACKPHIBATH CMBICI XUMHUYECKUX TMOHSATUN (BBIACIATH UX
XapakTepHbIE MPU3HAKHU, YCTAHABIMBATH B3aUMOCBSI3b C JIPYTUMHU TOHATHUIMU),
WCIIOJIB30BaTh MOHITHUS JI1 OOBACHEHUSI OTJIEIbHBIX (DAKTOB W SBJICHUMN; BHIOMPATH
OCHOBAHMS U KPUTEPHUH ISl KIACCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUUYECKHUX
peakiuii; ycTaHaBIMBaTh MPUUYUHHO-CIIEJICTBEHHBIE CBSI3M MEXIYy OOBEKTaMU
M3YUYCHHS; CTPOUTH JIOTUYECKHE PACCYX ICHUS (MHIYKTHUBHBIE, NEAYKTHUBHBIE, IO
aHAJIOTUM); 1eTIaTh BBIBOJIBI U 3aKIIFOUCHHUS,;

o YMEHHEM TMPUMEHSTH B MPOLECCE MO3HAHUS MOHATHS (MPEIMETHBIE U
MeTarpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIC) MOJIEIH, UCIOJb3yeMble B XHMHH,
peoOpa30BbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHHU MOJIEIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAaK (CUMBOJ DJJIEMEHTa), XuMuueckas (opMmMysia U ypaBHEHHE
XUMUYECKON peakiny — MPHU PEUICHUH Y4eOHO-TIO3HABATENBHBIX 33/a4; C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC
MIPU3HAKK U3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XMMUUYECKUX PEaKIIHi;
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CJICICTBEHHBIC  CBS3U W
MPOTUBOPEYMST B M3y4aeMbIX TMpolieccax M SIBICHUSX; MpeasiaraTb KPUTEPUU IS
BBISIBIICHUS JTUX 3aKOHOMEPHOCTEH W TPOTHUBOPEUUIA; CaMOCTOSITEIHHO BHIOMPATH
croco0 permieHusi yuyeOHOU 3a7aud (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHUS,
BbIOMpaTh HamOoJiee MOAXOIAIUNA C YY4ETOM CaMOCTOSITENIbHO —BBIJIEIEHHBIX

KPUTEPUEB);
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bazosvimu uccneoosamenvckumu 0etucmeusmu.

o YMEHHEM  HCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B  KadyeCTBE
MHCTPYMEHTA MO3HAHHUA, a TAKKE B KAUECTBE OCHOBBI JIJIsi ()OPMUPOBAHUS THUIIOTE3bI
0 MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYKJICHH;

o MPUOOPETEHUE OTBITA IO TUIAHUPOBAHUIO, OPTAaHU3AINH W TPOBEICHUIO
YUYEHHUYECKHX OJKCIEPUMEHTOB: yMEHHWE HaOmoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSTENIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (HopMyIupoBaTh 000OIICHUS U
BBIBO/JIbI IO pe3yJibTaTaM MPOBEAEHHOTO OMNbITa, UCCIEIOBaHUs, COCTABIATh OTUYET O
MpoJieJIaHHOM padoTe;

Pabomou ¢ ungpopmayueri:

o YMEHHEM  BBIOMpaTh,  AHAIM3UPOBATb W HUHTEPIPETUPOBATH
nH(}OpMAIUIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOIYIaeMYI0 U3 Pa3HbIX
MCTOYHUKOB  (HAy4yHO-TIOMYJISIpHAsE — JIUTEpaTypa XUMHUYECKOTO  COJCpKaHMS,
CIipaBOYHBIE  mocoOus, pecypchl  WHTepHeTa);  KPUTUYECKH  OILICHUBATH
MIPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO MH(OPMAITHIO;

o YMEHHEM TMPUMEHSTh Pa3IUuHble METOJbI M 3alpoChl MPHU IOUCKE U
oTOope UHPOPMAIUK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJISl BBITOJTHEHUS
y4eOHBIX M TO3HABATEJBHBIX 3a]lad ONPEACIEHHOTO THUIIA; MPUOOpPETEHUE OTMbITa B
o0JlacTh  HCTOJIb30BaHUS ~ MH()POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYPOl AKTHBHOT'O HMCIIOJb30BAHUSI PA3JIMYHBIX MOUCKOBBIX CUCTEM;
CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy mpenctaBieHus uHoOpManuu u
WUTIOCTPUPOBATh  pPEIIaeMbI€ 3aJlaud  HECJIOKHBIMU ~CXEMaMHU, JUarpaMMami,
apyrumu hopmamu rpaduKu ¥ KX KOMOWHAISMY,

o YMEHHUEM HCIIOJIb30BaTh M aHAJIM3UPOBATh B Mpoliecce Y4yeOHOU u
HCCIICIOBATENIbCKON JIEATEIbHOCTH WH(OPMALMIO O BIMSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOT0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEH TPUPOAHOM CPEBI;

Yuusepcanonvimu KOMMYHUKAMUBHBIMU OCLLCMBUAMU:

) YMEHHUEM 3aJlaBaTh BOMPOCHI (B XOJ€ aualiora W/WIM JUCKYCCHUH) TIO
CYIIIECTBY OOCYXKIaeMOM TeMbI, (JOPMYIMPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHHO

BBITIOJIHCHHUA HpC,Z[J'IO)KCHHOﬁ 3aJda4uu,
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o MpUOOpPETEHUE  OMbITAa  MPE3CHTAIMH  PE3YJIBTATOB  BBITIOJIHCHUS
XUMHYECKOTO HKCHepuMeHTa (J1a00paTOpHOTO OMbITa, J1TA0OpATOPHOM pPadOTHI MO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO IIPOCKTA);

o 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMHM MO3HABATEIHHOM
U WCCJIEeNI0BATEILCKON JEATEIBPHOCTH TPH PEIICHWH BO3HHUKAIOIIUX TPOOJIeM Ha
OCHOBE yuéTa OOIIMX HMHTEPECOB W COIVIACOBaHUS MO3UIMHI (0OCYXJIeHHs, OOMEH
MHEHHMSIMH, «MO3TOBBIE INTYpMBI», KOOpPJWHALIMSI  COBMECTHBIX  JCHCTBHH,
oTIpe/IeICHIE KPUTEPUEB 110 OIICHKE KaueCTBa BBHITTOJIHEHHON PabOTHI | JIp.);

YHuusepcanvhvimu pecyisamusuvimu 0eucmeusmiL.

o YMEHHEM  CaMOCTOSITEIbHO  ONpEACNSATh  LEeJIH  JIeATEeIbHOCTH,
IJIAaHUPOBATh,  OCYIICCTBISITH, KOHTPOJIUPOBATH W  TPH  HEOOXOAMMOCTH
KOPPEKTHPOBATh CBOIO ACSATEIBLHOCTh, BHIOMpATh HamboJee d(h(PEKTUBHBIC CIIOCOOBI
pereHus y4eOHBIX W TIO3HABATEIbHBIX 3aJ1ad, CAMOCTOSTEIHHO COCTABISATH WIIH
KOPPEKTUPOBATH NMPEIII0KEHHBINM AJITOPUTM JECUCTBUU IIPU BBINOJHEHUM 3aJaHUM C
y4ETOM TIOJyYCeHHUS HOBBIX 3HAHMM 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX U
peaKIusxX; OIEHUBATh COOTBETCTBUE MOJYYEHHOTO Pe3yiIbTaTa 3asBJICHHOU 11€JIH;

o YMEHHEM HCIOJIH30BaTh M aHAIM3UPOBATh KOHTEKCTHI, IIpeIaracMbic B
YCJIOBUH 3aJIaHUM.

CrnenuajbHble MeTanpeaMeTHbIE Pe3yJIbTaThl:

° YMEHHE HCIOJIb30BaTh COXPaHHBIC aHAIM3aTOPhl B Pa3IMYHBIX BHIAX

NeATeIbHOCTH (Yy4eOHO-IT03HABATEIIBHOM, OPUEHTHPOBOYHOM, TPYOBOM );

° MPUMEHATh  3PUTENIbHO-OCS3aTeNbHBIA  CcOcO0  OOCienoBaHUs |
BOCHPUATHUS;
° YMEHHE T0JIb30BaThC COBPEMEHHBIMH CPEACTBAMH KOMMYHHKAIUH,

TU(IOTEXHUUECKUMHU CPEICTBAMH, IPUMEHSIEMBIMH B Y4€OHOM IPOIIECCe;

° YMEHHE IUTAHUPOBAaTh NPEIMETHO-TIPAKTUUYECKHE ACUCTBUS C y4ETOM
UMEIOIIEroCs 3pUTENIBHOTO TUarHo3a B COOTBETCTBUU C ITOCTABJICHHOM 3a/1auei;

° yYMEHHE MPOSBIATH B KOMMYHUKATUBHOM JAESITEIBbHOCTH, aJCKBAaTHBIC
CUTYyalluu, HeBepOasibHbIe (POPMBI OOLIICHMS;

o YMCHHUEC BECTH CaMOCTOSITEJIbHBIN MOUCK I/IH(i)OpMaIII/II/I;
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° CIOCOOHOCTP K  IpeoOpa3oBaHHIO, COXPaHEHUI0 M Iepeaaye
uH(pOpMaInH, OTYYCHHON B pe3yIbTaTe YTCHUS WU ayAHUPOBaHUS;

° CIIOCOOHOCTh y4YacCTBOBaTb B PEUYEBOM OOILIEHUM, COOJIO/as HOPMBbI
PEYEBOro 3TUKETA, aICKBATHO MCIIOJIb30BAaTh KECTHI U MUMHUKY;

° CIIOCOOHOCTh OLIEHMBATh CBOIO PEUb C TOUKU 3PEHUSI €€ COJEep)KaHus,
A3BIKOBOTO OOPMIIEHUS;

° YMEHHE HaXOAWTh T'paMMaTHYECKHE M pEUeBbIe OIMIMOKHU, HEIOYETHI,
UCIIPABJIATH UX;

° YMEHUE IUIaHUPOBATh, KOHTPOJMPOBAaTH U OLICHUBATh ydeOHbIE
NEUCTBUSA C YYETOM, HMEIOLIErOoCs 3PUTEIBHOIO JHAarHo3a B COOTBETCTBUU C

MMOCTaBJICHHOM 3az[aqeﬁ " YCJIOBHAMU €C pCaJIU3alliu.

IIpeameTHbIE pe3yJIbTATHI
9 kiace

o pPacKpbIBaTh CMbBICIT OCHOBHBIX XMMHUYECKHUX MOHSITHI: aTOM, MOJIEKYJIa,
XUMUYECKUHN 3JEMEHT, MTPOCTOE BEUIECTBO, CIO0KHOE BEUIECTBO, CMECh (OJTHOPOIHAS
1 HEOJHOPOJIHAsI), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs W MOJIEKYJsipHas macca,
KOJIMYECTBO BENIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJISI XUMHUYECKOrO 3Jie-
MEHTa B COCAMHEHUH, MOJIAPHBIH OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJb,
AIEKTPOOTPUILIATETHLHOCTD, CTEIEHb OKHCIICHUSI, ~ XUMHUYECKasi  peakius,
KJaccu(ukanus peakiuii: peakiud COCTUHEHUs, PEaKIMM PA3JI0KEHUsS, pPeaKluu
3aMeIlIeHus], peakiuu 00- MEHa, PK30- W HHIAOTEPMHUYECKHUE PEaKIUHU; TEeIJI0BOMI
addekT peakuuu; AIPO aTroMa, SJIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOUTab,
paguyc aTomMa, XMMHUYECKasi CBsi3b, MOJIPHAs M HEMOJSIpHAsh KOBAJEHTHAs CBS3b,
WOHHAas CBsI3b, MIOH, KATUOH, aHUOH, PACTBOP, MaccoBasi JI0JIs BelIecTBa (MPOIEHTHAS
KOHIIEHTpAaIusi) B pacTBOPE;

o WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHITUH (CM. TI.
1) ¥ IpUMEHSITh 3TU MTOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUH;

o MCIIOJIh30BAaTh XMMHYECKYIO CHMBOJIUKY [IJII COCTaBIEHUS (HOPMYI

BCIICCTB U ypaBHCHI/Iﬁ XUMHUYCCKUX pCaKHHﬁ;
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) OTpeNeNnsTh  BAJEHTHOCTh  aTOMOB  JJIEMEHTOB B  OWHApHBIX
COCIMHCHUSX;, CTEMEHb OKHUCJICHHUS DSJEMEHTOB B OWHApHBIX COCIUHCHHSIX;
NPUHAJICKHOCTh BEUIECTB K OMpPEACIEHHOMY KIIACCy COCAMHEHHH 1o (opmyam;
BHJI XUMHYECKOH CBSI3U (KOBaJICHTHAsI U UOHHAS) B HEOPTAaHUYECKUX COCTMHEHUSX;

° packpsiBath cMbIChH Ilepuomuueckoro 3akona JI. U. Menneneesa:
JEMOHCTPUPOBATh NMOHUMAaHUE NEPUOJANYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKUX
AJIEMEHTOB OT WX MOJokeHHs B l[lepuoanmyeckoil cucCTEME; 3aKOHOB COXPAaHECHUS
Macchl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYJSIPHOTO YYE€HHS, 3aKOHa
ABoOrajipo; ONUCHIBATH M XapakTepu3oBaTh TaOIM4HYy0 (opmy Ilepuoamueckoi
CUCTEMbl XMMHMYECKUX 3JIEMEHTOB: pa3iuyaTh MOHATHUS «TJiaBHas moarpymnmna (A-
rpynmna)» u «mnobounas mnoarpynna (b-rpynma)», manbie W OOJBIINE TEPHOIBI;
COOTHOCUTH 0003HA4YEeHUsI, KOTOpble UMEIOTCA B Tabnuie «Ilepuoanyeckas cucrema
xumudeckux aneMeHToB J[. M. MenzgeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHS aTOMOB XMMHUYECKHUX HJIEMEHTOB (COCTaB U 3apsij sjpa, oOlee Yucio
AIIEKTPOHOB U pacipeeieHUE UX M0 JIEKTPOHHBIM CIIOSIM);

o KJacCu(UIMPOBATh  XUMHUYECKHE  DJIEMEHTHI; HEOPraHUYECKUE
BEIIIECTBA; XMMHUYECKHE peakiuu (M0 YMCIy U COCTAaBY YYaCTBYIOIIUX B PEaKIUU
BEIIIECTB, IO TETIOBOMY (D deKTy);

o XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX  KJIACCOB, TMOJTBEPXkKAAs ONUCAHUE TPUMEPAMU  MOJIEKYJISIPHBIX
YPABHEHHM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINM;

o MPOTHO3UPOBATh  CBOWCTBA BEHIECTB B  3aBUCUMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa; BO3MOXHOCTH MPOTEKAHUS XMMHUYECKUX MPEBPAILCHUN B
PAa3INYHBIX YCIIOBUSX;

o BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJIIPHYKO MAacChl
BEIIIECTB, MACCOBYIO JIOJIF0 XHMHYECKOTO 3JIeMEeHTa Mo (GopMyJie COCIUHECHHS,;
MAaCCOBYIO JIOJIFO BELIECTBA B PACTBOPE; MNPOBOAUTH PACYETHI MO YPABHEHHIO
XUMHUYECKOU peakiuu;

) MPUMEHATh OCHOBHBIE OIEPALIMM MBICIUTEIIBHON JEATEIIBHOCTH —

aHaJgu3 M CHUHTE3, CpaBHEHHE, OOO0OIIEHHEe, CUCTEeMAaTH3allMio, KiacCH(pHUKAIUIO,
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BBISIBJICHUE NPUYUHHO-CIIECTBEHHBIX CBS3€M — I U3y4YEHUs] CBOWMCTB BEILECTB M
XUMHUYECKUX PEaKIUil; eCTECTBEHHO-HAYYHBIE METObl MO3HAHUS — HAOIIOJICHUE,
U3MEPEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIA U MBICJICHHBIN);

o ClIeA0BaTh  IPAaBWIAM  IOJIb30BAHHUS  XMMHUYECKOW IOCYAOM W
1abopaTopHbIM 00OpPYIOBAaHUEM, a TaKXKe IMpaBWIaM OOpalleHHs C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKUMSIMH IO BBIIOJIHEHHUIO J1a0OpAaTOPHBIX XUMHUYECKHX
OMBITOB TIO TIONYYEHUIO M COOMPAHMIO Ta3000pa3HBIX BEUIECTB (BOAOpOAa U
KHCJIOPOJa), MPUTOTOBICHHUIO PACTBOPOB C ONPEAECIEHHOM MaccoBOM J0JieH
PacTBOPEHHOIO BEILECTBA; IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUE IKCIIEPUMEHTHI
[0 pACMNO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C IOMOUIbIO HHANKATOPOB

(;makmyc, henondTasent, METHIOPAHXK U Jp.).

10 kiacc

. pacKpbIBaTh CMBIC]T OCHOBHBIX XMMHUYECKHX IOHSITHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKYyJa, HMOH, KAaTHOH, aHWOH, MPOCTOE BEHIECTBO, CJIOKHOE
BEIIIECTBO,  BAJIEHTHOCTb,  AJIEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKHCIICHHUS,
XUMUYECKasi peakiusi, XHMHUYECKas CBs3b, TEIJIOBOM H(P(DEKT peakuuu, MOJb,
MOJISIpDHBI 00BEM, pPAaCTBOP; DJIEKTPOJUTHI, HEIJIEKTPOJIMTHI, AICKTPOIUTHUECKAS
JUCCOIIMAIINS, PEaKIIM MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE,
oOpatuMmble W HEOOpaTUMbIC PEAKIMH, OKHUCIUTEIb- HO-BOCCTAHOBUTEILHBIC
peaKuu, OKUCIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHNE U BOCCTAHOBIICHHE, aJNIOTPOIIHS,
aMm(oTepHOCTh, XUMHUYECKass CBA3b (KOBAJIGHTHAs, WOHHAs, MeETaJUInuecKas),
KpUCTaJUTMUeCcKasi penérka, KOppo3usi METAJUIOB, CIUIaBbI, CKOPOCTh XUMHUUYECKOM
peakiuu, npeaensHo nonyctuMmas konuentpauus (IT1K) Bemectna;

. WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATHH (CM. TI.
1) 1 IpUMEHSTh 3TU MOHATHS IPU ONMKMCAHUU BEIIECTB U UX MPEBPALICHUI;

. WCIIOJIb30BaTh XHWMHYECKYIO CHMBOJIMKY [IJII COCTaBIEHUS (HOPMYI
BELIECTB U YPABHEHUN XUMUUYECKUX PEAKLIN;

. ONpPENEIISITh BaJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX SJIEMEHTOB

B COCAUMHCHUAX PA3JIMYHOro COCTaBa, NPUHAIJICKHOCTb BCIICCTB K OHpCI[CJIéHHOMy
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KJIACCYy COCNMHEHMI MO (popMyliaM; BUJ XUMHUYECKOW CBS3HM (KOBAJCHTHAs, NOHHAS,
MeTaJUIMuecKasi) B HEOPTaHWYECKUX COCIWHCHHUSAX; 3apsij HMOHA IO XHUMHYECKOU
dbopmyIie; XxapakTep Cpelibl B BOJIHBIX PaCTBOPAaX HEOPraHMYECKUX COCAMHEHUH, THUII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BEIIECTRA,;

. packpbiBath cmbich [leproamueckoro 3akoHa JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHMMAaHUE: OMHCHIBATH U XapPaAKTEPU30BaTh TAOIUYHYIO
dbopmy Ileproguveckoil CHCTEMBl XUMHUYECKHUX DJEMEHTOB: pas3inyaTh IOHSATHS
«rnaBHas noarpymnma (A-rpymma)» u «mobounas noarpynmna (b-rpymma)», manbie u
OOJIBITINE TIEPUOJIBI; COOTHOCHTh 0003HAUEHHUS, KOTOPHIE NUMEIOTCS B IMEPUOIHMISCKON
Ta0NWIe, C YUCIOBBIMA XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XHMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsl Aipa, O0IIee YUCIO JIEKTPOHOB U pACTIPEICIICHHE UX 110
AIEKTPOHHBIM CJIOSIM); OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
AJIEMEHTOB U UX COCJAMHEHUH B Mpejeiax MallbIX IEPUOJIOB U TJIaBHBIX MO/~ TPYIII C
y4€TOM CTPOCHHUS UX aTOMOB;

. KIacCU(PUITMPOBATh  XHUMHYECKHE  DJEMEHTHI;  HEOPTaHWUYECKHE
BEIIECTBA; XMMHUYECKUE peakiuu (M0 YUCITy U COCTAaBY YYACTBYIOIIMX B PEAKIIMH
BEIIIECTB, 10 TETUIOBOMY 3(PHEKTyY, IO M3MEHECHUIO CTETICHEH OKUCIICHHS XUMHYECKUX
AJIEMEHTOB);

. XapaKTepu30BaTh (OMHUCHIBATH) OOIIME M CHEIU(PUUECKUE XUMUYECKHE
CBOMCTBAa TIPOCTHIX W CIIOKHBIX BEIICCTB, IMOATBEP)KIas OMNHCAHUE MpPUMEpaMu
MOJIEKYJIIPHBIX Y MOHHBIX YPABHEHHUI COOTBETCTBYIONIUX XUMHUUECKUX PEAKIIUIA;

. COCTABJISITh yPaBHEHUS DJCKTPOJMTHUYCCKON JIUCCOIUAIIMNA  KHUCJIIOT,
IICJIOYCH M COJICH; MOJHBIC M COKpPAMIEHHBIC YPAaBHCHHS PEaKIMii MOHHOTO OOMCHA;
YpaBHEHUSI PEAKIUH, MOATBEPKIAIOIMIUX CYIICCTBOBAHWE TEHETUYECKOW CBS3H
MEX/Ty BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

. PacKphIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHca dTUX PEaKIIHii;

. IIPOTHO3UPOBATh CBOWCTBA BEIIESCTB B 3aBUCHMOCTH OT HX CTPOCHHUS;
BO3MOKHOCTH TIPOTEKAHUSI XUMUYECKHUX TTPEBPAIICHHUNA B PA3IMYHBIX YCIOBUSIX;

° BbIYHUCIIATE OTHOCHUTCIIBHYIO MOJICKYIIAPHYIO M MOJIIPHYHO MacCChbl
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BEIIIECTB, MACCOBYIO JIOJIF0 XHMHYECKOTO 3JIeMEHTa Mo (GopMyse COCIUHCHHS,;
MAacCCOBYIO JIOJIO BEIIECTBA B PacCTBOpPE; MPOBOJAUTH PACUYETHI IO YPABHEHUIO
XUMHUYECKOUN peaKkinu;

o CIENOBATh MpaBWJAM  TMOJIb30BAHUS ~ XMMHYECKOM  TOCYAOM U
Ja00paTOPHBIM O0OPYJOBAaHHEM, a TAKXKE MpaBUIaM OOpalleHUs C BEIIeCTBAaMU B
COOTBETCTBHUM C HWHCTPYKIIMSIMH I10 BBITIOJHEHHUIO JITA0OPATOPHBIX XUMHUYECKUX
ONBITOB MO TIOJYYEHHUIO U COOMpaHUIO Ta3000pa3HbIX BEHIECTB (aMMHUaKa H
YTJICKUCIIOTO Ta3a);

. MPOBOAUTL  PEAKIMH, TOATBEPKAAIONIMEe KAYeCTBEHHBIM  COCTaB
pPa3JIMYHBIX BEIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPHUA- OpOMU[-, UOAM]I-,
kapOoHat-, ¢ocdar-, cunukar-, cyiabdar-, THAPOKCUI-UOHBI, KATUOHBI aMMOHHS U
MOHbI  M3YYCHHBIX  METAJJIOB, MPHUCYTCTBYIOIIME B  BOJHBIX  pacTBopax
HEOPraHUYECKHUX BEIIECTB;

. MPUMEHATh OCHOBHBIC ONEPALMM MBICIUTEIBHON JIESITEIbHOCTH —
aHaJu3 U CUHTE3, CpaBHEHHE, 0000IIEHNEe, CUCTEMAaTH3alIUIO, BBISIBICHUE TPUUUHHO-
CJICICTBEHHBIX CBSI3€M — JIJISI U3YYEHHSI CBOWMCTB BEIIECTB U XUMHYECKHUX PEaKIIU;
€CTeCTBEHHO-HAyUYHbIC  METOJbl  [O3HaHUA —  HAOJIOJICHUE, U3MEpPECHHUE,
MOJICITUPOBAHUE, SIKCIICPUMEHT (PEeaTbHBIN M MBICIICHHBIH ).

CneunanbHble pe3yJibTaThbl:

. BJIQJICHUE TIPABMIIAMH 3aITUCH (HOPMYJ M CTICITHATBHBIX 3HAKOB;
. BJIaJICHUE TEXHUKOU MpeoOpa3oBanus POpMyIl U BEIPAKECHHUI;
. BJIAQJICHUE 3pPUTENBHO-OCA3ATENBbHBIM CIOcOO0OM  oOcienoBaHus U

BOCIIPUSITUSL IIBETHBIX WJIM 4YEPHO-0€ibIX (KOHTPACTHBIX) pelbedHbIX H300paKeHU

(wnmrocTparuii, TabIuIl, CXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB, IpaMKOB U T.II.).
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TEMATHUHYECKOE IINTAHUPOBAHMUE 110 IPEAMETY «XUMMUS»
Bcero 136 4., u3 HUX 7 4. — pe3epBHOE BpeMs

9 Kiacce

(2 4. B Heeu110, Beero 68 4., 3 Hux 3 4. — pe3epBHOE Bpemsi)

Pa3pennl
NporpamMmmsl, 1
KOJIMY€eCTBO
4acoB,
O0TBOJAUMOE Ha
UX U3yUYeHHe

OcHoOBHOe coep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

[lepBoHauabHBIC
XUMHYCCKHE
moHsATUsA. (15 4.)

IIpeamer xumuu. Ponb XuMuM B KU3HU 4YeloBeka. Tena u
BemecTBa. U3nuecKue CBOKMCTBA BEUIECTB. ArperaTHOE COCTOSIHUE
BEILIECTB.

[TonsiTie 0 MeToNax IMO3HAHHWS B XUMHUU. XHMHS B CHUCTEME
Hayk. Unctele BemecTBa U cmecu. CriocoObl pa3/iesieHns CMeCei.

ATOMBI ¥ MOJIKYJIBI. XHUMHUYECKHE 3JIeMEHTBl. CHMBOJIBI
XUMHUYECKUX 3J1€MEHTOB. [IpocThie U CiioXkHbIE BelecTBa. ATOMHO-
MOJICKYJIIPHOE yUEHUE.

Xumuyeckasi (opmyna. BalleHTHOCTH aTOMOB XHMHUYECKHUX
AJIEMEHTOB. 3aKOH IMOCTOSTHCTBA cOocTaBa BemiecTB. OTHOCUTENbHAsS
atomHasi macca. OTHocHUTeNbHAsE MOJEKYJsipHas macca. MaccoBas
JIOJISI XUMHUYECKOTO JIEMEHTA B COCIUHEHHH.

®u3nueckue U XUMUYECKUE SIBJICHUS. XUMHUECKasi peakuus U
e€ mpu3HaKu. 3aKOH COXPAHEHUS MacChl BEIIECTB. XHWMHUUYECKHE
ypaBHeHus. Knaccupukanus XUMHYECKUX PEAKIH (COeAMHEHUS,
pasnoKeHus1, 3aMeleHns, 0OMeHa).

XMMHUYECKUI IKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0H,
C mpaBujamMH padboThl B Jaboparopuu U nmpuéMamu oOpalleHus ¢
nabopaTopHBIM  00OpYyJIOBaHWEM; HW3YYeHHE U  OINHUCaHHE
(U3UYECKUX CBOWCTB 0O0pa3IlOB HEOPTaHWUYECKUX  BEIIECTB;
HaOmoneHne ¢u3ndeckux (TUIaBIEHUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIICHHE W KOHJIEHCAIlMS BOJbI) H
XUMHUYECKUX (TOpPEHHE CBEUH, MPOKAIUBAHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHICTBHME MeJla C KHCJIOTOW) SBJIICHHWM, HAOIIOJCHHE U
ONMMCaHUE MPU3HAKOB MPOTEKAHUS  XMUMHUYECKUX  peaKIuil

PacKpbIBaTh CMBICT H3y4aeMbIX TTOHATHUH;

pacKphIBaTh POJb XUMHUH B MIPUPOJIC U JKU3HU UYEIOBEKA,
e€ CBsI3b C IPYTUMU HAYKaMU;

pasznuyaTh YUCTHIC BEIIECTBA M CMECH; OIHOPOJIHBIC U
HEOJIHOPOJHBIE CMECH;

pa3nu4ath (GU3MYECKUE U XUMUUICCKUE SIBIICHHUS,
OTIpEeACIATh MPU3HAKU XUMUYECKUX PEaKIUil U yCIOBUS
WX MPOTCKAHHS,

CJIeIOBAaTh MPaBUJIaM IMOJIb30BAHMS XUMUYECKON TIOCYA0H
U J1a0OpaToOpHBIM O0OPYJOBAaHMEM, a TaKXKe IpaBUIaM
oOparlieHusi ¢ XMMUYECKUMU BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMH T10 BBIIOJTHCHHIO MMPAKTUIECKUX PadoT;
TJIAHUPOBATh U MIPOBOAUTH XUMUYECKUHN HKCIIEPUMEHT T10
M3y4YEHUI0 U OMUCAaHUI0 (U3MYECKUX CBOWCTB BEIIECTB,
Croco00B pa3zieNieHus] CMeCeil BEIECTB;

MIPUMEHSTh €CTeCTBEHHO-HAYYHBIE METOJBI MMO3HAHUsS (B
TOM YHCJIe HAONI0/IeHNEe, MOJEIUPOBAHHE, YKCIIEPHUMEHT)
U OCHOBHBIC OIEpAllUd MBICTUTEIBHOU JIEITEIbHOCTH
(cpaBHeHue, KiaccuduKaius) A7 U3YYEHHUs BEIIECTB U
XUMHYECKUX PEAKIIU;

pacKpbIBaTh CMBICI HM3y4YaeMbIX TOHSTUH U 3aKOHOB U
MIPUMEHSITH 3TH TTOHSTHS IIPU OIMCAHUU CBOWCTB BEIIECTB
Y UX MPEeBpaLICHHI;

paznuyath  (U3HYECKHE W XHMHYCCKUE  SIBJIICHHS,
OOBSICHSITh WX CYIIHOCTh C TOYKH 3PEHHS aTOMHO-
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(pa3noxeHue caxapa, B3aMMOJCHCTBHE CEPHOM KHUC JIOTHI C

MOJIEKYJISIPHOTO yYEHHUS;

xjopuoMm Oapus, pasnoxeHue ruapokcuna  Meau(ll) npu | e  ompenensaTe NpU3HAKK XMMHUYECKHUX PEAKLMM, YCIOBUS UX
HarpeBaHuu, B3auMoecTBHe xkene3a ¢ pactBopoM conu meau(Il)); IIPOTEKAHMUS;
M3y4eHHE CIIOCOOOB pa3leNieHusi cMecedl (C MOMOIIbI0O MarHuTa, | ® OOBACHATh CYIIHOCTh (U3NYECKHX M XHUMHUYECKHX
¢buabTpOBaHWE, BBINAPUBAHUE, AUCTUIUIALHUA, XpoMmaTorpadus), SBIEHUHM C TOYKM 3pEHUSI aTOMHO-MOJIEKYJISIPHOTIO
IIPOBEJICHUE OYMCTKHU IOBAPEHHOM COJIM; HAOIIOJEHUE U ONMCAHUE YUEHUS;
pEe3yJIbTaTOB  IPOBEJIEHUS OMBITA, WJUIIOCTPUPYIOUIETO 3aKOH | ® KIACCU(UIMPOBATh XMMHUYECKUE peakuuu (Mo 4Yuciay
COXPaHEHHUs Macchl; CO3/1aHUE Mojiesen MOJIEKYJI COCTaBy pearupyroumx 1 00pa3yromuxcs BEecTB);
(IIapoCTep)KHEBBIX ). ® CoCTaBisATh  (GopMynbl  OWHApHBIX  BEHIECTB IO
IIpakTnyeckune padoThI: BAJICHTHOCTH M ONPEACIATh BAJICHTHOCTH MO (opMyIaMm
No 1. TlpaBuna pabotel B jnaboparopuud U MpUEMBI OOpaIIeHUS C BEILECTB;
1a00paTOPHBIM 000PYIOBAHHEM. ® paccTaBiATh KOA(P(GUIMEHTH B YPaBHEHUSIX XUMUYECKHX
Ne 2. Paznenenue cmeceil (Ha mpuMepe OYUCTKH MIOBAPEHHOM COJIH). pEeaKInii;
Borunciienus: ® (CJeA0BaTh IIpaBUiIaM I0JIb30BAHNUS XUMUYECKOMN ITOCY 101
® OTHOCHUTEJIIBHOW MOJIEKYJISIPHOM MacChl BEIIECTB; U 71ab0paTopHBIM 00OPYAOBAaHHEM, a TaKKe IpaBHUIIaM
® MacCcOBOM JONM XHMHYECKOrO »JJieMeHTa 1o (opmyre oOpallleHuss C  BELIECTBAMH B  COOTBETCTBMM C
COEIMHEHUSI. WHCTPYKUUSMU  TIO  BBIIOJHEHHUIO  J1a0OpaTOPHBIX
XUMHYECKHX OIIBITOB;
® UCIONB30BaTh MPHU BBHIMOJIHEHUH Y4YeOHBIX 3aJaHUN U B
IIpoLIecCce UCCIIEA0BATENbCKON e TENbHOCTH
® HAyYHO-IOMYJISIPHYIO JIUTEpPATypy XUMHUYECKOTO
COJIEp’KaHusl, CIPAaBOYHBIE MaTepHalIbl, PECYpPChl CETH
«HTepHeTY;
® BBHICTpauBaTh pPAa3BEPHYTHIE IHUCbMEHHBIE U YCTHbBIE
OTBETHl C OMOpPOH Ha HMHPOpPMALUI0O U3 YydyeOHHKA U
CIPaBOYHBIX MaT€pUaIoOB, TPAaMOTHO HCIOJb30BaTh
W3y4YEHHBIN NOHATUIHBIN alapaT Kypca XUMHH.
Baxneiimue Bo3nyx — cmecy razoB. CocraB Bo3ayxa. Kuciopog — | @  pacKpbIBaTh CMbBICH W3Y4aeMbIX MOHSATUH U IPUMEHSTH 3TU
IIPEICTaBUTENIN 2JIEMEHT U IPOCTOE BeniecTBo. HaxoxaeHne Kuciopoaa B Ipupoae, NOHATHS TP ONMCAaHMU CBOWCTB BEHIECTB U HX
HEOpraHUYecKux | (U3MYECKHe U XMMHYECKHEe CBOMCTBA (peakuuu ropenust). OKCubl. MIpeBpalIeHHIH;
BemiecTB. (35 4.) | [Ipumenenune kucnopoga. CrnocoObl MOMy4eHHsS KHCIOpOJa B | ®  XapakTepu3oBaTh  (ONMHMCHIBATb)  COCTAaB  BO3/yXa,
nabopatopuu M MpoMbIIIIeHHOCTH. KpyroBopor kuciopoga B ¢uznyeckue W  XUMHYECKHE CBOMCTBAa KHCJIOPOJA,
npupoje. O30H — aJIIOTPONHAs MOJUPHUKAIHMS KUCIOPOaA. CHocoOBl €ro MOJy4eHHUs, NPUMEHEHHWE W 3HauYeHUEe B
TemoBoil 3¢ deKkT XMMHUECKON peakluu, TEPMOXUMHUYECKHE IIPUPOAE U KU3HU YEIIOBEKA;
YPaBHEHUS, 9K30- M IHIOTEpMUYECKUE peakuu. TomimBo: yroias u | @

CpaBHHUBATb PCAKIIUH I'OPCHUSA U MCAJICHHOTO OKUCJICHUS
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MeTaH. 3arps3HEHHE BO3/yXa, YCHJICHHE MapHUKOBOTO d(ddekra,
pa3pyLIEHHE 0O30HOBOIO CJIOS.

Bonopon — »anemeHT u mnpoctoe BewiecTBo. Haxoxnenue
BOZOpPOJa B TMpHpojae, (PU3NYECKHE ¥ XUMHUYECKHE CBOWCTBA,
MIpUMEHEHHE, CIoco0bI nomydeHus. Kucnotsl u conu.

KonuuectBo BemectBa. Moinb. Momsipuas macca. 3akoH
ABorajipo.

MomnsipHslid
YPaBHEHUSIM.

®usnyeckue CcBOMCTBA BOAbl. Boma kak pacTBOpPUTEIb.
PactBopel.  HackllieHHble ¥ HEHACBIIEHHBIE  PACTBOPBIL.
Pacmeopumocms eewyecme 6 6ode. MaccoBas 107 BelLIeCTBa B
pacTBope. XuMuuyeckue cBoHcTBa BoAbl. OcHoBanus. Pouib
pPacTBOPOB B MPHUPOJIC U B KU3HMU 4esnoBeka. KpyroBopor Bojabl B
npupojie. 3arps3HeHUuEe MpUPOAHbIX BoA. OxpaHa W OYMCTKA
MIPUPOIHBIX BOJI.

Knaccudukanus HeopraHuueckux coequHeHuid. OKCHIIBI.
Knaccudukanust ~ okCuioB: cosieoOpaszyronie  (OCHOBHBIE,
KHCIIOTHBIE, aMOTepHbIe) U HecojeoOpasyromue. Homenknarypa
OKCUIOB (MEXIyHapoJHas W TpuUBHAIbHAs). Duznueckue u
XUMHUYECKHE CBOKCTBA OKCUAOB. [lonyueHnue okcuaoB.

OcHoBanus. Krnaccudukanus  OCHOBaHHMM:  MIENOYH U
HEpPacTBOPUMBbIE OCHOBaHMUSI. Homenknartypa OCHOBaHMI
(MexxnmyHaponHas W TpuBUaidbHasA). DU3MYECKHE U XUMHUYECKHUE
cBoNicTBa OCHOBaHUU. [loiryuenne ocHOBaHMIA.

Kucnorel. Knaccudukanust xucinor. Homenknatypa Kuciaot
(MexxnmyHaponHas W TpuBUainbHasA). DU3MYECKHE U XUMHYECKUE
cBoiicTBa kucnoT. Psn aktuBHocTu MeTaiioB H. H. bekerosa. Ilo
JIy4Y€HUE KUCIIOT.

Conu. Homenkiarypa coJien
TpUBHUAJIbHASA).

Pusnyeckue M XUMHUYECKHE CBoMcTBa cojieid. [lomydenue
COJIEH.

'eneTnueckasi CBsI3b MEXJY KjlaccaMd HEOPraHUYECKUX
COEMHEHHIA.

00bEM T1a30B. Pacyérel 10 XUMHUYECKUM

(MexnyHapogHas |

cobupate  mpuOOpPHl A
(BBITECHEHHEM BOJIbI U BO3]1yXa);
pacro3HaBaTh OMBITHBIM ITYTEM KHUCIOPOI;

WCIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JJIsSI COCTaBJICHUS

MOJIy4YEHUsI  KHUCIIOpoja

bopmyn BEIIECTB, MOJIEKYJISIPHBIX ypaBHEHUM
XUMHUYECKUX PEAKIUN C yHaCTUEM KHUCIOPO/Ia;
OOBSCHATH  CYIIHOCTb  JKOJOTHYECKHX  IpoOliem,

CBSI3aHHBIX C 3arps3HEHUEM BO3/yXa;

cleIoBaTh MpaBuiiaM 6e30macHoi padoThl B 1abopaTopuu
MpU  KCHOJB30BAaHUM  XUMHUYECKOW  TOCYIAbl U
o0opynoBaHus, a TakkKe IMpaBWwiIaM oOpalieHus ¢
TOPIOYMMH BEILIECTBAMH B OBITY;

IJIAHUPOBATh M OCYIIECTBIIATh HAa MPAKTUKE XUMHYECKHE
9KCIIEPUMEHTBI, TPOBOUTH HAOJIIOACHUS, I€TIaTh BBHIBOIBI
0 pe3yNibTaTaM SKCIIEPUMEHTA;

PaCKpBIBAaTh CMBICII U3yYaE€MbIX MOHATHA U IPUMEHSATH 3TU
MOHATUSL TPU OMNHMCAHUU CBOMCTB BEIIECTB U HX

IIPEBPAILCHU;
XapaKTEepU30BaTh (ommuChIBaTH) dbuzndeckue u
XAMHUYECKHE  CBOWCTBAa  BOAOPOJAA,  CIIOCOOBI  €ro

MOJTy4eHHUs], TPUMEHEHUE;
cobupath pudOp AJI MOTYyUEHHUS BOJOPOA;
UCIOJIb30BATh XMMUYECKYIO CUMBOJIUKY JIJIsl COCTaBIICHUS
bopmyn BEIIECTB, MOJIEKYJIAPHBIX yYpaBHEHUH
XMMUYECKHUX Peakiii ¢ y4acTHEM BOOPO/a,;
clie10BaTh MpaBuiiaM 06e30macHoi padoThl B 1abopaTopuu
npu HCII0JIBb30BaHNN XUMHUYECKOH MMOCYyAbI nu
o0OpynoBaHuUs, a TaKKe TNpaBWiIaM OOpalleHus cC
ropro4YMMHu BECIICCTBAMU B 6I)ITy;

IUIAHUPOBATh M OCYILECTBIIATh HA MPAKTHKE XMMUYECKHUE
OKCIICPUMECHTEI, IPOBOJUTH Ha6J'IIOJIeHI/I$[, J€JIaTh BBIBO/bI
0 pe3yNbTaTaM HKCIEPUMEHTA;
y4acTBOBaTh B COBMECTHOM paboTe B rpyrire

PacKpBIBaTh CMBICI U3y4aEMbIX MOHATUN U IPUMEHSTH 3TH
IMOHATHA, a TAaKKC H3YYCHHBIC 3aKOHbBI W TCOPHUU JJIA
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XUMUYeCKHUI  JIKCHEPUMEHT:  KA4eCTBEHHOE  ONpeAcsICHUE
COZIepKaHUsl KHUCIIOpoJia B BO3AyXe; TOJNYy4YeHHEe, coOupaHue,
pacrmo3HaBaHHE€ M HW3Y4YEHHE CBOMCTB KHUCJIOpOJa; HaOI0JeHHe
B3aUMOJICHCTBUSL ~ BEIIECTB C  KHUCIOPOJOM W YCJIOBHS
BO3HUKHOBEHHUS U MpEKpalleHus ropeHus (1oxapa); 03HaKOMJICHHE
c oOpa3suamMy OKCHJOB M ONMCAaHUE HMX CBOMCTB; IIOJIy4EHUE,
coOupaHue, pacro3HaBaHUE M HU3YYEHHE CBOMCTB BOAOpOJA
(ropenue); B3aumojelcTBue Bomopoga ¢ okcuaoMm  meau(ll)

(BO3MOXKHO  HUCIOJIB30BAaHUE BHJIEOMATEPHANIOB); HAOJO/IEHUE
0o0pa3loB  BEIIECTB KOJUYECTBOM | MOJIb; HCCIIEOBaHHE
0COOEHHOCTEMH pacTBOPEHHUS BEIIECTB c pa3IYHOM

pPacTBOPUMOCTBIO; IPUTOTOBJIECHUE PACTBOPOB C OINpeAEIEHHON
MacCOBOM J10JIel pacTBOPEHHOTO BEIECTBA; B3aUMOJICHCTBUE BOIbI
C MeTayuilaMH (HaTpUeM U KaJlbliieM) (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); OIpEAETICHIEe PACTBOPOB KHUCIOT U LIEJIOUEH ¢
MOMOIIIBIO0 WHAWKATOPOB; UCCIIEIOBaHNE 00Pa3I[0B HEOPTaHUIECKUX
BEIIECTB PA3UYHBIX KJIacCOB; HAOIIOJEHHE HM3MEHEHHS OKpPACKU
WHIUKAaTOPOB B PACTBOpPAaX KUCIOT W ILIEJoYed; H3y4YeHUe
B3aumoJeiictBus okcuna menu(ll) ¢ pactBopom cepHON KUCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIUid HEUTpaau3aluu; IMOJy4YCHHE
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METaa IPYTrUM
U3 pacTBOpa COJIM; PELIEHUE SKCIEPUMEHTANIbHBIX 3aJa4 MO TeMe
«Baxnelinme K1accbl HEOPraHUYECKUX COCTUHEHUI.
IIpakTnyeckue padorsi:
Ne 3. [lonyuenue u cobupanue KUciopoia, U3y4eHue ero CBOUCTB.
No 4. TTonyuenue u cobupanue BOJOpoa, U3yUYeHHE ero CBOMCTB.
Ne 5. IIpuroroBneHue pacTBOPOB C ONPEAEIEHHON MAaCCOBOM AOJIEH
PacTBOPEHHOIO BELIECTBA.
No 6. Pemienne skcriepuMeHTaNbHBIX 3a7ad 1Mo TemMe «OCHOBHBIE
KJIACChl HEOPTAHUUYECKUX COEAUHEHUI».

Bobrunciienus:

® MOJIEKYJISIDHOM Macchl BEILIECTBA HA OCHOBE aTOMHOM Macchl

XUMHUYECKHX 3JIEMEHTOB;
® MOJIEKYJISIPHOM Macchl KUCJIOPOAa U 030Ha HA OCHOBE aTOMHOM
Macchl XMMHUYECKOT'0 3JIEMEHTA;

pelIeHUs paCYETHBIX 3a]1a4;

BBIUUCIATh MOJISIPHYIO MacCy BEILECTB; KOJIMYECTBO
BEIIECTBA, 00BEM ra3a, Maccy BEIIECTBa;

MPOBOAUTH Pacdy€Tbl IO YPABHEHMSIM XHMHUYECKUX
peakuMii: KosimdecTBa, 00bEMa, Macchl BEIECTBAa 110
M3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB WU
IIPOJYKTOB PEAKLUY;

BBICTpPAauBaTh pa3BEPHYTbIE IMHCbMEHHBIE U YCTHBIE
OTBETHl C OMNOPOH Ha HMHPOPMALUIO K3 YdeOHHKA MU
CIPAaBOYHBIX  MaTEpUalOB, TIPAMOTHO  HCIIOJIb30BATh
W3YYEHHBIN MOHATUIHBIN annapaT Kypca XUMUU;
pacKpbIBaTh CMBICT U3yYaEMbIX MOHATUN U PUMEHSATH 3TU
NOHATHS IIPM ONMCAaHMM CBOWCTB BEUIECTB U HX
IIPEBPAILCHU;

XapakTepu3oBaTh (hU3MYecKHMe M XHMHYECKHE CBOWCTBA
BOAbI, €€ PpOJb KaKk pacTBOPUTENS B IPUPOJIHBIX
poueccax;

COCTaBJISITh YPAaBHEHUS XUMUYECKUX PEAKLUN C y4acTHeM
BOJIBI;

OOBSACHATh  CYIIHOCTb  OJKOJOTMYECKHX  IpoOseM,
CBSI3aHHBIX C 3arpsA3HEHUEM MPHUPOJTHBIX BOJI, CHOCOOBI
OUYMCTKU BOJBI OT IpHMECEH, MEpbl MO OXpaHe BOJ OT
3arpsI3HEHUS;

IJIAaHUPOBATh M OCYLLIECTBIATh Ha NMPAKTUKE XUMHYECKHE
HKCIEPUMEHTHI, TPOBOIUTH HAOJIIOAEHUS, €NIaTh BBHIBOIbI
0 pe3yJibTaTaM 3KCIIEpUMEHTA;

clieI0BaTh MpaBuiiaM 06e30macHoi padoThl B 1abopaTopuu
IpU  HUCHOJb30BAaHMM  XMMHMUYECKOHM  IOCyAbl U
000opyI0BaHus;

MPOBOAUTH BBIYMCIEHUS C IPUMEHEHHEM IOHSTHSA
«MaccoBas J10JIsI BELIECTBA B PaCTBOPE»;
KJIaccu(UIUpoBaTh M3y4aeMble BEIIECTBA MO COCTAaBY U
CBOMCTBaM;

COCTaBJIATH  (OPMYJIBI OKCHJIOB, KHCIOT, OCHOBAaHUH,
COJIEH M Ha3bIBaTh MX 10 MEXITYHAPOJIHON HOMEHKJIATYpE;
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® 00b¢Ma, KOJMYECTBA BEIIECTBA Ta3a IO €ro H3BECTHOMY
KOJIMYECTBY BEIIECTBA WIIH 00BbEMY;

® 00BEMOB Ta30B MO YPaBHGHHUIO PEaKIMM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUIH I'a30B;

® C HCHOJb30BaHHMEM IIOHATHS «MaccoBass IO BeEllecTBa B
pactBope»;

® 10 YPAaBHEHUAM XMMHUYECKUX PEAKIIH.

MIPOTHO3UPOBATh CBOMCTBA BEIICCTB Ha OCHOBE OOIIMX

XMMUYECKHX  CBOMCTB  M3YYEHHBIX  KJIACCOB/TPYIIII
BEUIECTB, K KOTOPBIM OHU OTHOCSITCS;
COCTABJIITh  MOJICKYJIIDHBIE ~ yYPAaBHEHHUS  PEaKLMi,

WITIOCTPUPYIOIIUX XUMHUYECKUE CBOWCTBA U CHOCOOBI
MOJTyYEeHHUsI BEUIECTB M3YYEHHBIX KJIACCOB/TPYIII, a TaKXkKe
HOJATBEPKJAIOUIMX T'€HEeTHUYECKYI0 B3aHUMOCBSI3b MEXIY
HUMH;

IIPOU3BO/INTh BBIYHUCIICHUS IO YPaBHEHUSAM XHMHYECKUX
peaKkuuii;

IUTAHUPOBATh U OCYILECTBIIATh Ha MPAKTHUKE XUMHUYECKHE
AKCIIEPUMEHTHI, IPOBOJUTH HAOIIOAECHUS, AEJIaTh BbIBOJbI
0 pe3ysbTaTaM SKCIEePUMEHTA;

CJIeZIOBATh MpaBMiIaM 0e30MacHOi paboThI B TaOOpaTOpHH
OpU  HUCHOJb30BAHUM  XUMHUYECKOM  MOCylnbl U
000opyI0BaHus;

UCIOJb30BATh MPU BBINOJIHEHUU Y4YeOHBIX 3aJaHUi U B
porecce MCCIe0BATEIbCKON JAEATENBHOCTH HAYy4HO-
HOMYJSPHYIO JIUTEPATypy XUMHUECKOIO COJAEp)KaHus,
CIIPaBOYHbIE MaTepuaibl, pecypcsl cetu «MHTepHeTY;
BBICTPAaWBaTh Ppa3BEPHYTbIE NHCbMEHHBbIE U  YCTHBIE
OTBETHl C OMNOpol Ha HUHPOPMALMI0O U3 YyuyeOHHKa U
CIPAaBOYHBIX  MaTEpUANOB, TIPAaMOTHO  HCIIOJIB30BATh
V3YYEHHBIN NOHATHIHBIN anmapaT Kypca XUMHUU.

[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
cucTema
XUMHUYECKUX

anemenTtoB J[. U.

MeHaeneeBa.
Crpoenune
aTOMOB.
Xnmuueckas
CBSI3b.

HepBLIe IIOIIBITKH KHaCCI/I(I)I/IKaL[I/II/I XUMHNYCCKHUX OJICMCHTOB.

[lonsiTve o rpynmax CXOJIHBIX AJIEMEHTOB (ILEJIOYHBIE U
IIEJIOYHO3EMENIbHbIE  METAJlIbl, TaJOreHbl, WHEPTHbIE Ta3bl).
DneMeHThl, KOTOpble 00pa3yloT aM@OTepHbleé OKCHUABI U
THJIPOKCHUIBI.

ITepuoanueckuii 3akoH. [lepuoanyeckas cucteMa XUMHYECKHAX
anementoB J[. WM. Menneneesa. KoporkonepuonHas u
JunHHONepruoaHas (Gopmbl [leproauueckol cucTeMbl XUMUYECKHX
anemenToB JI. . Menneneesa. Ilepuoasl u rpynmnsl. Ousndyeckui
CMBICII TOPSIAKOBOTO HOMEpA, HOMEpPOB INIEPUOJAa W TPYIIIbI
JJIEMEHTA.

PacKpbIBaTh CMBICI MEPUOAUYECKOTO 3aKOHA;

MMOHMMATh CYIIECTBOBAHUE TEPUOJIMUYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKUX JJIEMEHTOB (M3MEHEHHE PaJNyCOB
aATOMOB H 3JIEKTPOOTPHUIIATSIILHOCTH) M UX COSJAMHECHUN OT
TIOJIOKEHUS B IEPUOUUECKON CUCTEME U CTPOCHHS aToMa;
YCTAHABIIMBATh CBSI3b MEXKy IOJIOKEHHWEM JJIEMEHTa B
MePUONYECKON CHCTEME M CTPOEHUEM ero aToMa (CocTaB
W 3apsiz spa, 00IIee YMCIIo SIIEKTPOHOB U pacipe/esieHIe
WX T10 DJIEKTPOHHBIM CIIOSIM);

MPOTHO3UPOBATh  XapakTep  HM3MCHCHHS  CBOWCTB
JJIEMEHTOB M WX COCIWHEHUWH MO0 TpynmnaMm U Tepuojam
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OKHCIIUTEIIHFHO-
BOCCTAHOBUTEIIBH
bie peakiuu (15

).

Crtpoenne aromoB. CoctaB aTroMHbIX saep. HM3oTomsl.
OnexTpoHbl. CTpOeHHE IEKTPOHHBIX 000JI0YEK aTOMOB TIepBhIX 20
XUMHUYEeCKUX dneMeHToB Ilepuommueckoit cucremsr . .
MenaeneeBa. XapakTepUCTUKA XUMHUYECKOTO JJIEMEHTA IO €ro
nojoxxeHuto B [lepuoanueckoii cucreme . 1. Mennaeneena.

3aKOHOMEPHOCTH HM3MEHEHUsI pajnyca aTOMOB XHMMHUYECKHUX
9JIEMEHTOB, METAJJINYECKUX M HEMETAUIMYECKUX CBOMCTB IIO
rpynmnaMm u nepuojaM. 3HaueHue [lepmoamueckoro 3akoHa u
[Tepuonuueckoil CUCTEMbl XUMHUYECKHX HJIEMEHTOB ISl Pa3BUTHS
Hayku u npaktuku. [[. . MenpaeneeB — y4€HBIN U IpaXk1aHNH.

Xumuueckasi cBsi3b. KoBasieHTHast (TOJIApHAsE W HEMOJIsIpHas)
CBA3b. DJEKTPOOTPUIATEIILHOCTh XUMUYECKUX dJIeMEeHTOB. MoHnHas
CBS3b.

Crenenbp  okucieHus. OKHUCIUTEIFHO-BOCCTAHOBUTEIIHLHEIC

peakuuu. [Iporiecchl OKUCIEHUS U BOCCTaHOBIICHUS. OKUCIUTENN U
BOCCTAHOBHUTEIIH.
XUMHYECKHIT IKCIMEPUMEHT: W3yuYeHHE OO0pa3lloB BEIICCTB
METaJUIOB U HEMETAJJIOB; B3aMMOJICUCTBUE THUIPOKCHIA IIMHKA C
pacTBOpaMH  KHUCJIOT W  IIEJOYEH; TMPOBEJICHHUE  OIBITOB,
WJUTFOCTPUPYIOIIUX TMPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakluy pa3ioKeHHs], COSTUHEHUS).

[Tepronueckoit CUCTEMBI,

XapaKTepU30BaTh XMMHUYECKHE DJIEMEHTHI MEPBBIX TPEX
MEPUOJIOB, KalMsl, KaldblUs 10 UX T[OJOXKEHUIO B
[Tepuonnueckont cucreme /; ; Menneneena;

cleIoBaTh MpaBuiiaM 0e30macHoi paboThl B JabopaTtopuun
Mpd  HUCHOJB30BAaHUM  XMMHUYECKOW  TOCYIAbl U
o0opyoBaHus;

BBICTpPanBaTh Pa3BEPHYTHIC MMCHbMEHHBIE U YCTHBIE OTBETHI
C omnopoil Ha MH(OpMalMIO U3 y4eOHHKA U CIIPABOYHBIX
MaTepuaioB, TIPaMOTHO  HCIOJb30BaTh  M3yUYEHHBIN
MOHATUHHBIN annapar Kypca XuMuu;

PacCKpbIBAaTh CMBICI U3y4aeMbIX TTOHSTHIA;

ONpeNENATh BUJI XUMUYECKOH CBSI3U B COCIMHEHUY,
OTIPEICIATh CTENEeHb OKHCICHHS XMMHYECKOTO AJIEMEHTa
1o GopmyJie ero CoeIMHEHUS;
OTIPENIEATh dJEMEHT (BEIIECTBO) —
3JIEMEHT (BEIeCTBO) — BOCCTAHOBUTEIb;
OOBSACHATh  CYIIHOCTb  IPOLIECCOB
BOCCTaHOBJICHUS;

COCTABJISITH  DJIGKTPOHHBIM OamaHc ¢ y4&ToM Yucia
OT/IaHHBIX U MPUHSATHIX JIEKTPOHOB;
COCTaBJIATh ypaBHEHUE
BOCCTAHOBUTEIBHOM pEaKIINH;
WCIIONB30BaTh TIPU  BBIMOJHEHWH Y4YEOHBIX 3aJaHUN
TEKCTbI yueOHHKa, CIIpaBOYHbIE MaTrepuaibl
(meproIuYecKyIo0 CUCTeMY XUMUYEeCKux anemeHToB Jl; U;
Menpeneena, TaOJIUIly  pacTBOPUMOCTH KHUCJIOT,
OCHOBAaHMN M COJEH B BOJE, DJIEKTPOXUMHUYECKUH DAL
HaIpsLKEHUH METaJlIoB)

WCIIONIb30BaTh TPH BHITIOJTHEHUH YYEOHBIX 3aJaHUNl U B
MPOIECCE HUCCIENOBATEIICKOW JAEATEIbHOCTH HAYyYHO-
MONYJSAPHYIO JINTEPATypy XUMHUUYECKOIO COJEpKaHUs,
CIIPABOYHBIE MATEPHAIIBI, PECYPChI ceTH «HTEpHETY.

OKHCIHTCIIb H

OKHCJICHHUA u

OKHCIIUTCIBbHO-

KonuyecTBO yueOHBIX 4acOB HA TEMY MOXET BapbUPOBATHCS HA YCMOTPEHUE YUUTEINS], HEU3MEHHBIM OCTaéTcs 00111ee
KOJIMYECTBO YaCOB Ha BECh TOJl. 3 PE3EPBHBIX YPOKA NPEIHA3HAYEHBI IS CAMOCTOATEIILHOTO PACTIPEACICHUS YUUTEIEM KOJIMYECTBA
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4acoOB Ha TEMATUUYECKHUI KOHTPOJIb, Ha 00yYEHHUE MOATOTOBKE JIEMEHTAPHBIX YU€OHBIX MPOEKTOB, HA Pa3BUTUE YMEHUS MOJIb30BATHCS
CIIPaBOYHOM JIUTEPATypOH, B TOM YHUCJIIE B DJIEKTPOHHOU opMe U B ceTu «HTEepHET».

10 xaacc

(2 4. B Hef1eJ110, Beero 68 4., u3 Hux 4 4. — pe3epBHOE BpeMmsi)

Pasznennt

KOJINYECTBO
4acos,
OTBOJHMOE Ha
HX U3y4YeHHue

NPOrpaMMmbl, H

OcHoBHOe coepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lal()HII/IXCH

BemtectBo
XAMUYECKast
peakmus. (15 4.)

u

[lepnonnueckuit 3akoH. Ileproauyeckas cucreMa XUMUYECKUX
JJIEMCHTOB . H. Menneneena. Ctpoenue aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XUMHYECKHX 3JIEMEHTOB
NEPBbIX TPEX NEPUOJOB, Kajaus, KaJbLHUS U UX COCIUHEHUHA B
COOTBETCTBUU C TIOJIOKEHHEM 3JieMeHTOB B Ilepuoanueckoit
CHUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUAbI XHUMHUYECKOW CBsI3U. THIBI
KPUCTAJUIMYECKUX PELIETOK, 3aBUCUMOCTH CBOWCTB BELIECTBA OT
THUNA KPUCTALTNYECKON PEIIETKN U BUJA XUMUYECKOU CBA3H.

Krnaccudukanus v HOMEHKIAaTypa HEOPTaHUYECKUX BEIIECTB
(MexxayHapogHass M TpUBHMalbHAs). XUMHYECKHE CBOICTBa
BEILECTB, OTHOCSIIMXCA K Pa3jIM4YHBIM KJIacCaM HEOPraHUYEeCKUX
COEIMHEHU I, TCHETUYECKAs CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukanus XUMHYECKUX peakuuid 1O  Pa3IUYHBIM
npu3HakaM (MO0 YHUCIYy W COCTaBy YYAaCTBYIOIIMX B PEAKIUH
BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo HU3MEHEHHUIO CTeneHel
OKHCJIEHUS XUMHYECKUX AJIEMEHTOB, TI0 00paTUMOCTH, 10 YIaCTHUIO
KaTaau3aTopa). DK30- u SHJIOTEPMUYECKHUE peakuuu,
TEPMOXUMHUYECKUE YPABHEHUS.

[TonsTe o ckopocTH XuMU4ecko peakiuu. [loHsiTHe 00
00paTUMBIX W HEOOpPATUMBIX XUMHUYECKHX peaknusx. [lonsTtue o
TOMOTE€HHBIX U T€TEPOrE€HHbIX peakuusx. [lonamue o xumuueckom
pasHogecuu. Paxmopwvl, GaUAIOWUE HA CKOPOCMb XUMUYECKOU

xapaKTepmoBaTb XUMHUYCCKHUEC DIICMCHTHI HepBI)IX Tpex
MEpUOJIOB, KaIWsl W KaJIbIUi IO HUX IOJOXKECHUIO B
[Tepuonuueckoit cucreme /l; 1; Menneneena;
Ki1accupuIupoBaTth M Ha3blBaTh  HEOPraHUYECKHE
BEII[ECTBA M3yUYEHHBIX KJIACCOB;

OIKMCHIBAThL OOIIME XHMHUYECKHE CBOMCTBA BEILECTB
paBJII/I‘-IHI)IX KJIaCCOB, HOIITBCp)KI[aTI) CBOﬁCTBa
NpUMepaMu  MOJIEKYJISIPHBIX ~ YPABHEHMH XMMHYECKUX
peakuuii;

OnpenensiTh  BHJA  XUMHUYECKOU
KPUCTAJUTHYECKOM PEIIETKH BEIIECTBA;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOCHUS;

pPacKpbIBaTh CMBICII M3YYaeMbIX MOHATUNA U NPUMEHSTh
OTU TIIOHATHA HpI/I OIIMCaHU N CBOﬁCTB BCHICCTB U HX

CBsA3HU n THUII

IIpEBPAILCHUI;

KJIAaCCU(UIIUPOBATH XUMHUECKHE PEAKIIUU IO Pa3IMYHbIM
IIpU3HAKAM;

YCTaHABJIMBATh 3aBUCHMOCTH CKOPOCTHM XHMHYECKOU

peaKkiuu OT Pa3IMYHBIX (GaKTOPOB;

HpOFHOSHpOBaTB BO3MOXHOCTH HpOTCKaHI/ISI XUMHUYCCKUX
MPEBPAILLECHUH B PA3JIMYHBIX YCIOBUSX;

OTIPEIEIISATh OKUCIUTENh U BoccTaHoBUTENb B OBP;

36




peaxkyuu u noiodceHue XUMU4eCKo20 pagHOBECUs.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMK, 3JICKTPOHHBIN
OaslaHC OKHUCITUTENIbHO-BOCCTAHOBUTENIbHOM peakiuu. CocTaBieHne
YPaBHEHUH  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKUUHd  C
HCIIOJIb30BaHUEM METOJa SJIEKTPOHHOr0 OanaHca.

Teopus 3NEKTPOTUTUYECKON IUCCOLMALUUA. DIEKTPOJIUTHI U
HedNleKTponuThl. Kartuonel, aHumoHnl. MexaHu3M JIuCCOLMALIUU
BEUIECTB C PA3IMYHBIMU BHUJAMU XUMHUYECKOH cBs3u. CreneHb
muccouranuu. CHUbHbIE U c1a0ble SJeKTPOIUTHI.

Peakuuu unoHHOro oOMeHa. YCIIOBUS IPOTEKaHUS PEAKIMM
MOHHOTO OOMEHa, TMOJHBIE W COKpall€HHbIE HOHHBIE ypaBHEHUS
peakiuii. CBoiCTBa KHCIIOT, OCHOBaHUW U COJEH B CBETe
MpeICTaBICHUMA 00 ANEKTPOIIUTUYECKOM JUCCOLIUAIIH.
KauecTBeHHbIE peakiy Ha UOHBL. [lonsamue o euopoause coneu.
XUMHYeCKHIT JKCIMEPUMMEHT. O3HAaKOMJIEHHE C  MOJCNISAMHU
KPUCTAIIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJUIOB
U HeMeTa/uloB (rpadura W anamasa), CIOXKHBIX BEIIECTB (XJIOpHuia
HATpUs); MCCIENIOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHYECKOMN
peaKuu OT BO3JCHCTBUS pa3lWYHBIX (PAKTOPOB; HCCIEAOBAHUE
AJIEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, MIPOLIECcca TUCCOLUALUN
KUCTIOT, TIenmouell W cojel  (BO3MOXKHO  HCIOJB30BaHUE
BUJICOMAaTEpPHUAIOB); IPOBEIEHUE ONBITOB, HJUIIOCTPUPYIOIINX
MpU3HAKK TMPOTEKAHMsI PeaKInii MOHHOTO OoOMeHa (0oOpazoBaHUE
ocajaka, BblAeNeHWe Tra3a, oOpa3oBaHHE BOJIbI);  OIIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii  (ropeHue, peakUUu  PA3JIOKEHUS, COCIUHEHUS);
pacrio3HaBaHUE  HEOPraHMYECKHWX  BEUIECTB €  IOMOILBIO
KAueCTBEHHBIX PEAKLMi Ha MOHBI; PEUICHUE SKCIEPUMEHTAIbHBIX
3azad.

IIpakT4eckue padoTsbI:
Ne 1. PemeHne skcriepuMEHTANbHBIX 3a/1a4 110 TEME.
Boruuciienus:
® KOJMYeCTBa BEIIEeCTBA, O0ObEMA W MacChl PEareHToB WK

MPOJYKTOB 10 YPABHEHUSIM XUMUYECKUX PEAKIUM;

® 110 YPaBHCHUSIM XUMUYECKUX PEAKITUH.

COCTaBJIATh HJIEKTPOHHBII OaJlaHC peakIuy;

IIPOU3BOJIUTH BBIYMCIICHUS 10 XUMUYECKUM YPAaBHEHUSM;
PacKpbIBaTh CMBIC U3Y4acMbIX ITOHATHUH, a TAK)KE CMBICI
TEOPHHU DJIEKTPOJIMTUYECKON JUCCOLMALIUHY;
OOBSICHATh MPUYMHBl  JIEKTPOIPOBOJHOCTH
pacTBOpPOB;

COCTAaBIIAITh YPABHEHUS JUCCOLMALUMN KUCIIOT, IIEI0YeH U
COJICH, TTOJIHBIC

U COKpAlllEHHBIE HOHHBIE
peakuuii HFOHHOTO OOMEHa;
IUIAHUPOBATh U OCYILECTBIATh HAa IPAKTUKE XUMHUYECKHE
9KCIIEPUMEHTHI, IPOBOAUTH HAOIIOJCHMSI, 1€TaTh BBIBOIbI
II0 pe3yJIbTaTaM 3KCIIEPUMEHTA;

clefoBaTh ~ NpaBWwiIaM  Oe3omacHoW — paboTel B
1a00paToOpUr MPU UCIOIb30BAHUU XUMHUUECKOM MOCYAbI U
00opyI0BaHus;

IIPOU3BOJUTH BBIYUCIICHUS 10 XUMUYECKUM YPAaBHEHHUSM;
BBICTpPAauBaTh pa3BEPHYTHIE IHCbMEHHBIE U YCTHBIE
OTBETHl C ONOpoi Ha HH(oOpManuio Hu3 ydeOHUKA U
CIPaBOYHBIX MAaTEpUAJIOB, TIPAaMOTHO  HCIIOJIb30BaTh
M3Y4YEHHBIN MOHATUIHBIN ammapaT Kypca XUMHUH;
WCIIOJIb30BaTh MpPH BBIIIOJIHEHUU y4YeOHBIX 3aJaHUNA U B
MIPOLIECCE UCCIENOBATEIBCKON IEATEIIBHOCTH HAay4YHO-
MONYJISAPHYIO JIMTEPATYPY XUMHUYECKOIO COAECP/KAHUS,
CIIPaBOYHbBIE MaTepHUalbl, pecypcsl cetu «HTepHET».

BOJHBIX

YpaBHCHUA  XHUMHYCCKUX
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Hemeramnel n ux
coequueHus. (35

9.)

OO6mas xapakrtepuctuka rajgoreHoB. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapakTepHble CcTeneHu okucieHus. CTpoeHue u
dusznyeckue CBOWCTBA MPOCTBIX  BEILECTB raJIOre€HOB.
XVMHYECKHE CBOMCTBA Ha IpUMEpe XJopa (B3aUMOACHCTBHE C
MeTallJlaMH, HeMeTaslaMu, mienodamu). XiopoBoaopord. ComnsHas
KHUCJIOTA, XHWMHUYECKHME CBOWCTBA, IOJY4YEHHE, IPUMEHEHHUE.
[elicTBue XJiopa W XJOpPOBOJOPOJIa HAa OPraHMW3M 4YeJIOBEKa.
Baxuerimme Xaopuasl 1 UX HAXO0KIEHUE B IPUPO/IE.

OO6mas xapakTepucTrka 3aeMeHTOB VIA-rpymmbel. OcobeHHOCTH
CTPOEHHS aTOMOB, XapaKTEPHbIE CTENICHU OKHCIIEHUS.

CtpoeHue u Qu3nyecKre CBONCTBA MPOCTHIX BEIIECTB — KHCIIO
pona u cepbl. AJIJIOTPOINHBIE MOAM(PHUKAUN KHUCIOPOAA U CEpPHI.

Xumnyeckue — cBodictBa  cepsl.  CepoBOAOpOX,  CTPOEHHE,
¢usznueckue U XuUMHueckue cBoicTBa. OKCHIBl cepbl  Kak
OpPEJCTaBUTENIN  KUCIOTHBIX  okcuaoB.  CepHas — KHCIOTa,

¢u3nveckne U XUMHUYECKUE CBOWCTBA (0OIIME KaK MPEICTaBUTEIS
KjJacca KUCIOT M crenuduueckue). XUMHUECKHE peakluu,
JeKallue B OCHOBE MPOMBIIIICHHOTO CIOc00a MOTYYEeHUsT CEPHOM
kucnotel. IIpumenenne. Conam cepHOW KHUCIOTBI, KadyeCTBEHHAas
peakuus Ha cyibdar-uoH. HaxoxkaeHue cepbl U €€ COeIMHCHUN B
npupone. XMUMHUYECKOE  3arps3HEHUE  OKpYXKarolled  cpenbl
COETMHEHUSIMU cepbl (KMCIOTHBIE JOXKIH, 3arpsA3HEHUE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €r0 NMPE0TBPAIIECHUS.

OO61mas xapakTepucThka 31eMeHToB VA-rpymnmnbl. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTEPHbIE CTENIEHN OKUCICHUS.

A30T, pacnpocTpaHeHHe B NpUpoje, GU3NUECKUe U XUMUYECKUE
cBoiicTBa. KpyroBopot azora B npupoje. AMMHAK, €ro pu3nyecKkue
U XUMHUYECKHE CBOMCTBa, IOJlyueHHe u mpumeHeHue. Comu
aMMOHMUSI, UX (U3NYECKUE U XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE.
KauecTBeHHast peakiuss Ha MOHbI aMMOHHMs. A30THas KUCIIOTa, €&
noydeHue, (U3NYECKHe M XUMHUYECKHE CBOMCTBa (00ImMe Kak
IpeCTaBUTENs Kilacca KUCIOT U cnenuduyeckue). Mcnonp3oBanue
HUTPATOB U COJIEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX YJOOPEHUIH.
XVMMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpelbl COEAMHEHUSIMHU
a30Ta (KHCIIOTHBbIE JOXJIW, 3arpsi3HEHUE BO3/AyXa, IMOYBBI U

OOBSICHATH, 00OIME 3aKOHOMEPHOCTH B HM3MCHECHHH
CBOWCTB HEMETAUIOB M HX COCAMHEHWHW B Npeaenax
MaJIbIX TIEPUOJOB M TIJIaBHbIX noarpynn llepuoamyeckoii
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB C y4ETOM CTPOCHHUS UX
aTOMOB;

XapakTepu30BaTh (PU3MUECKHEe M XUMHUYECKHE CBOWCTBA
MPOCTHIX BEIICCTB TaJOreHOB (HA MpUMEpe XJopa) H
CJIOKHBIX BEHIECTB (XJIOPOBOJOPOJA, XJIOPUAA HATpPHs),
CrocoObl WX TMONYYCHHUS, NPUMEHEHUE MW 3HAa4YCHUE B
MPUPO/JIE U )KU3HU YEIIOBEKA;

ONpeAeNATh raJOreHUA-UOHBI B PACTBOPE;

MJIAHUPOBATh U OCYIIECTBIIATh HAa MPAKTUKE XUMUYECKUE
AKCTIICPUMEHTBI, IIPOBOAUTH HAOIOICHUS, JIeJIaTh BBIBOIBI
10 pe3yJbTaTaM YKCIIEPUMEHTA;

OOBSCHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB 2IEMEHTOB VIA-rpynmsl M HMX COCIMHEHHMH C
Y4€TOM CTPOEHHUS UX aTOMOB;

XapaKkTepu30BaTh (PU3MUECKHEe M XUMHUYECKHE CBOMCTBA
MPOCTOrO0  BEIIeCTBa cepbl U €€  COCAUHEHMI
(cepoBomOpO/a, OKCHIOB CEpPbI, CEPHOW  KHUCIOTHI,
cynb(haToB), CHOCOOBI HMX TMONy4YeHUS, MPUMEHEHHE U
3HAYECHHE B MIPUPOJIC U KU3HH UETIOBEKA;

OTIpEeIeNATh HATUYUE CYIb(aT-HOHOB B PACTBOPE;

OOBSACHATH  CYIIHOCTh  3KOJOTMYECKHMX  MpodiieMm,
CBSI3aHHBIX C NIEPepabOTKOM COeTUHEHUH Cephl;
OOBSACHATH O0IIME 3aKOHOMEPHOCTH B H3MEHEHUHU

CBOMCTB 2JIEMEHTOB

VA-Tpynnsl U UX COECOUHEHMM € y4ETOM CTPOEHHUS HX
aTOMOB;

XapakTepu30BaTh (U3UUECKUE U XUMHUECKHE CBOWMCTBA
MPOCTHIX BEIIEeCTB a30Ta U (ochopa U UX COETUHEHHIT
(aMMuaka, coneil aMMOHHS, a30THON KUCIIOTBI, HUTPATOB,
okcuaa dochopa(V) u dhochopHoit Kuciaotsl, GpocdaTon),
Croco0bl MX TOJNYyYEHHUs, NPUMEHEHHEe M 3HAauYeHUE B
MIPUPOJIE U )KU3HU YEJIOBEKa,
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BOZIOEMOB).

docdop, amnorponHsie Moaudukanuu Gocdopa, puznveckue u
xumuueckne cBoiictBa. Oxcun pochopa(V) u hochopnas kucnora,
¢u3nveckue U XUMUYECKUE CBOICTBA, moyryueHue. Vcrnons3oBanue
dbocdaroB B kKauecTBE MUHEPAIBHBIX YI0OPEHUH.

O61as xapaxkrepuctuka 3neMeHToB [VA-rpynmnbel. OcobeHHocTi
CTPOECHHS aTOMOB, XapaKTepHbIE CTENICHN OKHCICHHUSI.

VYraepon, auoTpomHble MOAM(UKALNHU, paCIpPOCTpPaHEHHE B
npupone, (Gu3MUecKHe U XUMHYECKHE CBOWCTBA. AjacopOuus.
Kpyrosopor yrmepoga B mnpupoge. Okcuabl yriepoja, uX
dusznuecknue W XUMHYECKHE CBOWCTBa, JACWCTBHE HAa JKUBBHIE
OpraHu3Mbl, TOJy4Y€HHE U  [PUMEHEHHe. DKOJOTHYECKHUE
npoOsieMbl, cBsi3aHHBIE ¢ oOKcuaoM yraepoxa (IV); rumotesa
r00abHOTO  TOTEIUICHUS  KIMMAara; MapHUKOBBIA 3 dekr.
VYronbHas KHCIOTa W €€ CoNMu, UX (PU3NYECKHE U XUMHUYECKUE
CBOIICTBA, MOJIyueHHE W NpHMeHeHHne. KadecTBeHHas peakuusi Ha
kapOoHaT-uoHbI. Vcnonp3oBaHue kapOOHATOB B OBITY, MEAMIIMHE,
MPOMBIIIJICHHOCTH U CEITBCKOM XO35HCTBE.

[lepBoHavanbHble TOHATHS 00 OPraHMYECKHX BEIECTBAX KakK O
COCIMHEHUSX yriepoaa (MeTaH, 3TaH, STHJEH, alleTUJICH, 3TaHOJ,
[JIMIEPUH, YKCYCHas KuciaoTa). Mx cocmae u  Xxumuueckoe
cmpoenue. TIoHATHE 0 OMOJOTHYECKN BaKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yIJIeBOAax U UX pOIU B IKHM3HM UEJIOBEKa.
Mamepuanbrnoe eouHcmeo OpeaHUYECKUx U HeopeaHUu4eckKux
coeOuHeHull.

Kpemuuii, ero ¢pusnyeckue u XMMHUYECKHE CBOMCTBA, MOTYYEHHE
u npumenenue. CoeauHeHus KpeMmHHUs B npupone. OOmue
npezcTaBieHus 06 okcuae kpemuus (IV) u kpeMHUEBON KHCIOTE.
Cunmkatel, WX  WCIOJNB30BaHWE B  OBITY,  MEAWIIWHE,
NPOMBIIIICHHOCTH.  BadicHeuwue cmpoumenvhbie Mamepuabl.
Kepamuka, cmekio, yemenm, Oemown, dcenezobemon. I[Ipobrnemvl
0e30nacHoco  UCNONL308AHUA CMPOUMENbHBIX MAMeEPUaios 8
NOBCEOHEBHOU HCUSHUL.

XHMHUYECKHI IKCIIePUMEHT: U3ydeHrne 00pa3lioB HEOPraHUYECKUX
BEIICCTB, CBOIMCTB COJITHOW KHCIIOTHI; TIPOBEJICHHE KadeCTBEHHBIX

OTpeNieIsATh HOHBI aMMOHUSI B (pocaT-HOHBI B pacTBOpE;
OOBSICHATH ~ CYIIHOCTh  OJKOJIOTUYECKUX  MpoOieM,
CBSA3aHHBIX C HAXOXJEHHEM COCJIMHEHUH a3oTa U
docdopa B okpyKaroiei cpene;

OOBSCHATH O0IIMEe 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB 351eMeHTOB IVA-rpynmbl M UX COEIMHEHUH ¢
y4€TOM CTPOEHUS UX aTOMOB;

XapaKTepu30BaTh (PU3NUECKUE W XUMHUECKHE CBOWCTBA
MIPOCTHIX BELIECTB YIJIEPOJia U KPEMHUS U UX COCTUHEHHI
(okcHIOB yriiepona, YroJIbHOM KHCIIOTBI, KapOOHATOB,
OKCHJIa KPEMHHUS, KPEMHHEBON KHCIOTbHI, CHIUKATOB),
CIOCOOBI HMX TIONYY€HHUs, NMPUMEHEHHE M 3HA4YCHUE B
MIPUPOJIE U )KU3HU YETOBEKA,

ONpeeNaTh KapOOHaT- U CUJIMKAT-HOHBI B PACTBOPE;
OOBSACHATH  CYIIHOCTh  JKOJOTHYECKMX  MpodiieMm,
CBA3aHHBIX C HAaXxOXXICHUEM YIJIEKHCIOrO Ta3a B
OKpYKarollen cpene;

WTIOCTPUPOBATH B3alMOCBS3b HEOpPraHUYECKUX
COEMHEHUH yriepoa U OpraHu4eCKUX BEIIeCTB;
IUTAHUPOBATh U OCYILECTBIATh HAa MPAKTUKE XUMUYECKUE
HKCHEPUMEHTBHI, IPOBOAUTH HAONIOACHUS, J1EJIaTh BBIBOBI
10 pe3yJibTaTaM 3KCIePUMEHTA;

ciefoBaTh ~ IpaBwiaM  Oe3omacHoW  paboThl B
n1abopaTopuu MpH UCTOIb30BAaHUM XUMUYECKON MOCYbI U
00opynoBaHus;

MPOU3BOJUTH BBIYUCIICHUS IO XUMUYECKUM YPaBHEHUSM;
BBICTpAauBaTh pa3BEPHYTHIE MHCbMEHHbIE U YCTHBIE
OTBETHl C ONoOpoi Ha HH(OpMaIUIO U3 ydeOHUKA WU
CIpPaBOYHBIX  MaTEpUajoB, TPAaMOTHO HCIOJIb30BATh
M3Y4YEHHBIN MOHATUIHBIN alapaT Kypca XUMUH;
MCIIOJIb30BaTh MpPH BBIIOJIHEHUU y4YeOHBIX 3aJaHUNA U B
MIPOLIECCE HCCIIE0BATENIbCKON JIEATEIbHOCTH HAYy4HO-
MOMYJISIPHYIO  JINTEPATypy XHUMHUYECKOTO COAEpKaHMUS,
CIIPaBOYHBIE MaTepHUalbl, pecypcsl ceTH «HTepHET».
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peaknuii Ha XJOPUA-MOHBI U HAOJIOJACHHE TNPU3HAKOB UX
MPOTEKAHUS; OMBITHI, OTPAXKAIIUE (U3MUECKUE U XUMUYCCKUE
CBOICTBA TaJIOTEHOB M UX COEAMHEHUN (BO3MOYKHO MCIOJIB30BaHUE
BUJCOMATEPHUAIOB); O3HAKOMJICHME C oOpa3uamMu XJOPHIOB
(rajoreHuI0OB); O3HAKOMJIEHHE C oOpasmamMu cepbl Hu e
COCAMHEHUSIMH (BO3MOYKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB);
HaOo/IeHue Tmpolecca OOyIJIMBaHHUS caxapa MoJ JIeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTBI, H3YYEHUE XUMHUYECKUX
CBOMCTB  pa30aBJICHHOW  CEPHOM  KHUCJIOTHI,  IPOBEIACHHUE
Ka4eCTBEHHON peakuuu Ha cyib(}aT-uoH U HaOII0/IeHUe MpU3HaKa
e€ MpoTeKkaHus; 03HAKOMJICHHE ¢ (PU3MUECKUMHU CBOWCTBAMH a30Ta,
dochopa wm wHX coequHEHWH (BO3MOXKHO  HCIOJH30BaHUE
BHJICOMATEpPHAIIOB),  oOpa3mamMu  a30THBIX U (HOCHOPHBIX
yI00OpeHuil; mojlyueHue, coOMpaHue, pacro3HaBaHUE U U3YUCHHUE
CBOICTB amMMHaKa; MPOBEJCHUE KayeCTBEHHBIX pPEaKIMi Ha HOH
amMmoHust B (pochaT-MOH W U3YYCHHE NMPHU3HAKOB MX IMPOTEKAHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C MEAbIO
(BO3MOHO MCIOJB30BaHUE BUCOMATEPUAITIOB); U3yUECHUE MOJICIICH
KPUCTAIIMYECKUX  peméToKk  anmasza, rpadura, ¢yiepeHa;
O3HAKOMJICHHE C TIPOLIECCOM aJCOPOIMHN PACTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YTTIEM M YCTPOWCTBOM MPOTHUBOrasa; MoJyueHue,
coOupaHue, paclio3HaBaHNUE U U3yUYEHUE CBOMCTB YIJIEKUCIIOrO rasa;
MPOBEJICHNE KAuyeCTBEHHBIX pEaKIMii Ha KapOoOHAT- U CHIIHMKAT-
WOHBI W W3y4YCHHE NPU3HAKOB MX MPOTEKAHUS; O3HAKOMIICHHE C
MPOIYKIIHEH CUJIMKATHON MPOMBIIIIICHHOCTH; pelieHue
OKCIIEPUMEHTAIBHBIX 33134 10 TeMe «BakHeWne HeMeTauTbl B UX
COETUHEHUS.
JleMoHCTpanum:
e Bujeomarepuanbl: TaAIOTEHBI U HX COSIUHEHHS.
e (OOpa31bl XJIOPHUIOB.
o Komnexkunu (BupeoMaTepuabl): cepa u €€ COeqMHEHUS.
e (OOyrnuMBaHue caxapa TMOJ] JCHCTBHEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTBHI.
e Komnekuuu: ¢ochop M HX coenuHeHHs. BzaumoneiictBue
KOHIICHTPUPOBAHHOM a30THOW KMCJIOTBI C MEJIBIO.
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e Mogenn KpHUCTALINYECKUX anmasa, rpadura,
MOJICKYJIBI pyJUIepeHa.
e AjcopOuus pacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM.
IIporuBoras.
e Buzaeomarepuansl: CUIMKaTHas IPOMBIIUIEHHOCTb.
e Mojenu MOJIEKYJI OPraHMYEeCKUX BEIIECTB.
IIpakTnyeckue padboTbi:
Ne 2. TTonmyuenue constHONW KMCIIOThI, U3y4EHHE €€ CBOMCTB.
No3. [TonyueHne aMmMHaKa, U3y4eHHUE €ro CBOMCTB.
Ne4. Tlonmyuenue yriekucnoro rasza. KadecTBeHHass peakuus Ha
KapOOHaT-HOH.
No5. Pemenne skcriepuMeHTaIbHbIX 3a/1a4 110 TeMe «HemeTramiby.
Beruncienus:
® [0 YypaBHCHHUSIM XHMHUYECKUX pEaKIui, €cld OJUH U3
peareHToB J1aH B U30BITKE;
® 00BEMOB Ta30B 1O YPABHCHHIO PEAKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHHH I'a30B;
® 110 YPaBHEHUSIM XUMUYECKUX PEAKIIUNA;
MacCOBOM J0JIM BBIXO/Ia IPOYKTa PEAKLINH;
® [0 YypaBHCHHUSIM XHUMHYECKUX pEaKIui, €clu OJUH U3
peareHToB JaH B BHJIE€ BOJHOTO pacTBOpa C H3BECTHOM
MacCOBOM J0JIen

pemeETOK

Meramisl 1 ux
coenunenus. (9

9.)

OO0mass XxapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METaJIOB
Ha OCHOBaHMM uX TnonoxkeHuss B llepuonnueckoit cucreme
xuMmuueckux snemeHToB J[. M. MenneneeBa u CTpoeHUsT aTOMOB.
Crpoenue MerauioB. Mertamindeckass CBsi3b M MeTaNIMUECKast
KpUCTAJUIMYECKas PeIIETKa. DIEKTPOXUMUYECKUHN Psil HAPsHKEHUI
MeTan JioB. Puzndeckne MW XUMHYECKHE CBOMCTBA METAaJJIOB.
OO6mue crnocoObl monydeHuss MetauioB. [loHsTHE O KOppo3uH
METaJJIOB, OCHOBHBIE CTIOCOOBI 3alUTHI UX OT KOoppo3uu. CriiaBbl
(ctanmp, 4yryH, JIOPATIOMHHMA, OpOH3a) U UX MPUMEHEHHUE B OBITY U
MIPOMBIIIUIEHHOCTH.

[Ilenounble MeTamel: nosiokeHue B llepuoamyeckon cucreme
xuMmudeckux snemeHToB Jl. . MeHneneeBa; cTpo€HHE UX aTOMOB;
HaxoJKJieHue B npupoze. Puznuecknue U XMMUYECKHe CBOMCTBA (Ha

pacKpbIBaTh CMBICI W3y4aeMbIX IOHATUH U IPUMEHATH
9TH TOHATHS NPU OIMCAHWHM CBOWCTB BEIIECTB M HX
IIpEBPAILCHHUI;

OOBSACHATH O00IIME 3aKOHOMEPHOCTH B HU3MEHEHHH
CBOMCTB DJIEMEHTOB-METAJUIOB U UX COCAUHEHUM C yUETOM
CTPOEHHUSI UX aTOMOB;

XapaKTepU30BaTh CTpPOEHHUE METaJUIOB,
(u3nUecKre U XUMHUYECKHE CBOMCTBA METAILJIOB;
XapakTepu30BaTh 00IIHMEe CIIOCOOB! TOTYUYEHUSI METAIJIOB;
OO0BACHATH 00IIMEe 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
JJIEMEHTOB-METAJLIOB B TIPyNIax M HX COCIUHEHUHA C
YYETOM CTPOCHUS UX aTOMOB;

XapakTepu3oBaTh (U3NYECKHEe M XMMUYECKHE CBONCTBA

o0mue
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npuMmepe Hatpusi U Kanusg). OKCuAbl M TUAPOKCUABl HATpUA U
kanud. [I[puMeHenne menoyHbIX METaIOB U UX COCTMHEHUMN.

[I{erouHO3€EMENbHBIE METAJIBI MATHUNA M KaJIbIUI: IOJOKEHUE
B Ilepuogmueckoil cucreme Xumuyeckux saemeHToB J[. .
MeHnpaeneeBa; CTpOEHHUE HX AaTOMOB; HAXOXKIEHUE B IPHUPOLIE.
@u3nyeckue W XUMHYECKME CBOMCTBA MarHus W KajbLHs.
Baxwueiiimue coeauHeHus Kaublusg (OKCUI, THUIPOKCUI, COJIH).
JKéctkocTh BOBI M CITOCOOBI €€ YCTpaHCHHUS.

Amomunuii:  nosoxenue B Ilepuonuueckodt  cucrteme
xuMmuueckux snemeHtoB [[. M. MenneneeBa; CTpoeHHE aroma;
HaxoxJeHue B npupoae. Pusnueckue M XUMHUYECKHE CBOWCTBA
anoMuHusA.  AMQOTepHBIE CBOWMCTBA OKCHJA M T'MJIPOKCHIA
AITOMUHMUSL.

Kene3o: nonoxenne B Ileproanueckoil cUCTEME XUMHYECKUX
snemenToB J[. 1. MenneneeBa; cTpoeHHE aToMa; HaxOXKJEHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA >kene3a. OKCUbI,
ruapokcuabl u conu xenesa(ll) u xenesa(Ill), ux cocras, cBoicTBa
Y TIOJTyYCHHUE.

XuMHYeCKHIl IKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3liaMu MeTa-
JOB ® CIUIaBOB, WX (U3MYECKHMMH CBOWCTBAMHU; H3yYCHHE
pe3yNbTaTOB KOPPO3HH METANIOB (BO3MOXKHO HCIIOJNb30BaHHE
BUJICOMATEpPHANIOB), OCOOEHHOCTEM  B3aMMOAEHMCTBHSI  OKCHJA
Kamplusi W HATpuUs C BOJOM (BO3MOXKHO HCHOJB30BaHUE
BHUJIEOMATEPHAIIOB); HCCIIEJOBAHWE CBOMCTB KECTKOW  BOJIBI;
mpolecca  TOpeHHMsl  Kele3a B Kuclopoae  (BO3MOXKHO
WCIIOJIb30BAaHWE  BUJEOMATEPUAJIOB); TMPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEAKIMii Ha HOHBI (MarHus, KajbIus, aTIOMHHUS,
nunka, skenesa(ll) wm xemesa(Ill), memu(Il)); wHabGmromenuwe wu
OTNHMCaHUE TPOIECCOB OKpallUBaHUsl TUIAMEHHM HMOHAMU HaTpHS,
KaJlig U KalbIUs (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUAJIOB);
uccienoBanre amM(GOTEPHBIX CBOWCTB THUIPOKCHUAA ATIOMHUHUS |
TUAPOKCHIA IIMHKA; PEUIEHUE SKCIEPUMEHTAIbHBIX 33J1a4 M0 TeME
«Baxueue MeTalljibl 1 KX COCAUHCHUS.

JdemoHcTpaumu:

e (O3HakomJIeHHE C oOOpa3llaMi METAUIOB U CIUIABOB, WX

MPOCTBIX BEIIECTB METANIOB U UX COEIUHEHUHN (OKCHJIOB,
THUAPOKCUIOB,  COJEH), CmocoObl WX  IONXY4YCHUS,
IIPUMEHEHHE U 3HaUCHHE B IIPUPOJE U )KU3HU YEJIOBEKa;
pacrno3HaBaTh ¢ MOMOILBIO KAUECTBEHHBIX PEAKLUN HOHBI
METaJUIOB (MarHus, allOMUHUS, IUHKA, KeJle3a, MEH);
OOBSICHATH 3aBUCUMOCTh (PU3NYECKUX CBOWCTB METAJUIOB
OT BU/1a XMMUYECKOH CBSI3U MEXly UX aTOMaMH;
HAOMIOAAaTh M ONUCHIBATh XHUMHUYECKHE pEaKUUU C
MIOMOIIIBIO €CTECTBEHHOTI'O SI3bIKa U SI3bIKa XMMUU;
HAOMIOAAaTh  JAEMOHCTPUpPYEMBbIE M CaMOCTOSITEIBHO
IIPOBOJIUMBIE OIIBITHI;

ONMCHIBATh CBOMCTBA M3y4aeMbIX BEIIECTB HAa OCHOBE
HaOJI0CHUH 3a UX NPEBPALLCHUSMHY;
JIOKa3bIBaTh  aM(OTepHBIH  XapakTep
TUAPOKCHIOB amtoMuHus u xene3a(lll);
CpaBHMBATh OTHOILIEHUE U3Y4YaEMbIX METANIOB U OKCUIIOB
METAJUIOB K BOJIE;

CpaBHUBATh OTHOILICHUE THIPOKCUIOB HATPHS, KAIBLUS U
QJIFOMUHUS K paCTBOPAM KUCIIOT U IIEJI0YeH;
pacro3HaBaTh OMBITHBIM IYTEM THUIPOKCHI-UOHBI, HOHBI
Fe2+ u Fe3+;

cle1oBaTh IpaBuiiaM Oe30macHoOi padoThl B JabopaTopuu
OpU  HUCHOJb30BAHMM  XUMHUYECKOM  MOCynbl U
00opyI0BaHNs;

MPOU3BO/IUTH BHIYHCIICHUS IO XUMHUYECKUM YPABHEHUSIM;
UCIOJIb30BaTh IIPU BBINOJHEHUM YYEOHBIX 3aJaHM

OKCHUJI0B u

TEKCTBI y4eOHUKa, CIIpaBOYHbBIC MaTepHuaIbl
(ITepnonnyeckyro cucTeMy XUMHUECKUX dJeMeHTOB [I; U;
MenpeneeBa,  TabnMily  pacTBOPUMOCTH KHCJIOT,

OCHOBAaHMN W COJEH B BOJAE, DJIEKTPOXUMHUYECKUH Pl
HamnpsHKeHUH METalIoB);

WCIIONIb30BaTh MPHU BHITIOJTHEHUH Y4YEOHBIX 3aJaHUN U B
MpOIECCE HUCCIEAOBATEIILCKOW JAEATEIbHOCTH HAy4HO-
MOMYJISIPHYIO  JIUTEPATypy XUMHUYECKOIO COAEpKaHUs,
CIIPABOYHBIE MATEpUAIIBI, pecypchl ceTh «MHTEpHETY.
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¢bu3MYecKuMU  CBOMCTBaMu.  Mojenu
PELIETOK METAJIIOB.
e Bujeomarepuansl: KOPpO3Usl METAILIOB.
e BsaumopeiictBue Harpus ¢ Boaod. OKpalluBaHUE IUIAMEHU
MOHAMU HaTpHs U Kajusl.
e OkxpalMBaHue IUIAMEHU HOHAMH KaJbI[Hsl.
e BsauMojaelicTBUE OKCHIA KAJIbIHS C BOIOM.
e Bujeomarepuaiibl: ropeHUE Kelle3a B KUCIOPOJIE U XJIOPE.
IIpakTnyeckue padboTbi:
Ne 6. J)K€ctkocTh BO/IBI U METO/IBI €€ YCTPAHEHUS.
Ne 7. Peuienne skciepuMEeHTAIbHBIX 3314 110 TeMe «MeTallib».
Boruuciienus:
® [10 YpaBHEHHUSM XUMUYECKUX PEAKIUi, €CJIU OJUH U3 pearcHTOB
JIaH B U30BITKE UK COJNEPKUT IPUMECH;
® MAaCCOBOH JOJIM BBIXOJ1a IPOJYKTA PEAKLINH;
® 10 YpaBHEHHUSM XUMHUYECKUX PEAKIUH, €CJIU OJUH U3 PearcHTOB
COJICPKUT IPUMECH.

KPpUCTAININYCCKUX

Xumus
OKpY’Karolas
cpena. (5 4.)

HoBeie marepuansl u texHojoruu. BemjectBa u Marepuainsl B
IIOBCEIHEBHOM JKHU3HU YEJIOBEKA. XUMHUS U 310POBbE.

be3omnacHoe ncnonp30BaHnEe BEIIECTB U XMMUUYECKUX peakUui B
OBITY.

[IpuposHblE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIMN
ra3, He(Th), MPOIYKTHI HX MepepabOoTKH, UX PpOJib B OBITY H
MPOMBIIIIIEHHOCTH.

OcHOBBI 9KOJIOTHYECKON IPaMOTHOCTH. XHUMHYECKOE
3arpsi3HEHUE  OKpYyKawmied cpeabl (MpeAeNbHO  JTOMyCTUMast
KoHIeHTpauus Bemects — [T/IK).

Ponb xumun B perieHnn 3K0JI0rHYeCcKuX MpooseMm.
XHMHYECKHI 3JKCHePHMEHT: Hu3ydeHHe oOpa3loB MaTepHalioB
(cTek10, CIIIaBbl METAIIIOB, MTOJIMMEPHBIE MAaTEPUAIIbI).

XapaKkTepu30BaTh pOJIb XUMHHM B pPa3IMYHBIX cdepax
JEATEIILHOCTH JIFO/ICH, OCHOBHBIC BEIIECTBA U MaTepHAJIbI,
MPUMEHSIEMBIE B )KU3HU COBPEMEHHOTO YEIOBEKa;
OOBSICHATD yCIOBUS 0€30MaCHOTO MCIIOJIB30BaHMS BEIIECTB
1 XUMHMYECKUX peakluil B ObITY;

aHAJIM3UPOBATh U KPUTHUUECKU OLCHMBATh MH(DOPMAIUIO O
BIIMSITHUN MPOMBIINIJIICHHOCTH, CE€IILCKOTI'O XO35H\/JICTBa,
TPAHCIOPTA U JIp.; HA COCTOSTHUE OKPY’KAIOIIEH Cpebl;
YMETb OKa3blBaTb IICPBYIO IMMOMOINbL IIPH XHUMHYCCKUX
0’KOTaX M OTPAaBJICHHUSX;

NPUHUMATH Y4acTHEe B OOCYKICHUH IPOOJIeM XMMHUECKON
U DKOJIOTUYECKOM  HAaNpaBIE€HHOCTH,  BBICKa3bIBaTh
COOCTBEHHYIO TMO3ULIMI0O MO TMpolieMe U Tpeiiararh
BO3MOJKHBIE ITYTH €€ pelieHusl.

KonuyecTBO y4eOHBIX YacOB Ha TeMYy MOXET BapbUpOBATbCS HA YCMOTPEHUE YUUTENs, HEU3MEHHBIM OCTaércs oolee
KOJIMYECTBO YacCOB HA BECh T'OJ. 4 PE3EPBHBIX YpOKa MPEAHAZHAYEHBI JUIsI CAMOCTOSATEIBHOIO PACIPEACIICHHS YUUTEIEM KOJINYECTBA
4acoB HA TEMAaTUYECKUN KOHTPOJIb, HA 00yUYEHUE MOATOTOBKE 3JIEMEHTAPHBIX YUEOHBIX MPOEKTOB, Ha PA3BUTUE YMEHUS MOIb30BATHCSA
CIIPaBOYHOM JIUTEPATYypPOH, B TOM YHUCJIE B 3JIEKTPOHHOUN opMe U B ceTu «HTEepHETY.
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[Ipu pazpabotke paboueil mporpaMmbl B TEMAaTUYECKOM TUIAHUPOBAHUU JOJIKHBI ObITh YYTEHBI BO3MOKHOCTH HMCIOJIb30BaHUS
ANEKTPOHHBIX (IU(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SIBISIOUIUXCS YYEOHO-METOJUYECKMMU MarepuaniamMu (MyJIbTUMEAUIHBIC
IPOrpaMMBbl, SJIEKTPOHHbIE YYECOHUKU M 33JJaYHUKH, DJIEKTPOHHBIE OMOTMOTEKH, BUPTyalIbHbIE JTA0OPATOPUU, UTPOBBIE MPOrPAMMBI,
KOJUIEKIIMU IU(GPOBBIX 00pa30BaTENbHBIX PECYpCOB), HCHOJb3YeMbIMU JUIsl OOyYE€HHUS M BOCIUTAHUS PA3JIMYHBIX TPy
M0JIb30BATENICH, MPEICTaBICHHBIMU B 3JEKTPOHHOM (IM(GPOBOM) BUJIE M PEATM3YIONIMMHU JIUJaKTHUYeckue Bo3MokHOcTH WKT,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHO/IaTEIHLCTBY 00 00pa30BaHUH.
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