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Conep:kanue yueOHOro npeamera «Xumus» 11kiacce (0a30BbIi yPOBEHb).

PaGouas mporpamma copMupoBaHa ¢ yd4eToM paboueii mporpaMMbl BOCITUTaHUS. BocuTaTeIbHBIN MOTEHITHAT
JaHHOTO Y4eOHOTO MpenMeTa 00eCeunBaeT peaan3aliio CIeIyIONNX [eIEBbIX IPHOPUTETOB BOCTIUTAHUS
obOyuaroruxcs Ha ypoBHe COO.

1. I'pasknaHCcKOro BOCIMTAHMS:
1.1. YVuurp 00y4aromuxcsi 0CO3HaBaTh CBOM KOHCTUTYLIMOHHBIE IIPaBa U 00S3aHHOCTH, YBAXKAaTh 3aKOH U
MPaBONOPSAJIOK.
1.2. laBaTh npeACTaBIEHUS O COLIMATBHBIX HOPMaX U MpaBUIaX MEXIMYHOCTHBIX OTHOIICHUN B KOJJICKTUBE.
1.3. Y4uTh roTOBHOCTH K COBMECTHOM TBOPUYECKOU JEATEILHOCTH MIPH CO3JIaHUM YU€OHBIX TPOEKTOB,
peleHnr y4eOHBIX U TTO3HABATEIILHBIX 33]1a4, BEITTOJTHEHUH XUMUYECKIX YKCIICPUMEHTOB.
1.4. Yuuth moHUMATH U IPUHUMATH MOTHBBI, HAMEPEHHUSI, IOTUKY U apTYMEHTHI IPYTUX TIPH aHAJIU3E
pa3IMYHBIX BUJOB YU€OHOU NESTEIbHOCTH.
2. [TIaTpuOTHYECKOT0 BOCIIUTAHUS:
2.1. ®opMupOBaTh LIEGHHOCTHOE OTHOIIIEHUE K UICTOPUUYECKOMY U HAYYHOMY HACIEANIO OTEYECTBEHHOM
XUMUU.

2.2. @opMHpOBaTh YBaKECHUE K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUHU M MPAKTHYECKOTO IPUMEHEHUS
XMUMHHU, OCO3HAHUS TOTO, YTO JTOCTHIKCHUS HAYKU €CTh PE3YNIbTaT [UTUTEIBHBIX HAOIIOICHHH,
KpPOIIOTJIUBBIX JKCIIEPUMEHTAIbHBIX IIOMCKOB, IIOCTOSHHOIO TPY/Ja YUYEHBIX U IIPAKTUKOB.

2.3. Pa3BuBaTh UHTEpEC U MO3HABATEIbHBIE MOTUBHI B MMOJTYYCHUH U TTOCIEAYIONIEM aHaIn3e HHPOPMaIUU O
MIEPEIOBBIX JIOCTIKCHUSX COBPEMEHHON OTEUECTBCHHON XUMUMU.
3. JlyXOBHO-HPaBCTBEHHOI0 BOCIIUTAHUS:
3.1. CnocobcTBOBaTH (HOPMUPOBAHUIO HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHUS.
3.2. YuuTh OlleHUBATh CUTYaIlUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIC
pENICHHS, OPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH.
3.3. ®opMupOBaTh TOTOBHOCTH OIICHUBATH CBOE TTOBEICHUE M MIOCTYITKH CBOMX TOBAPHIIEH C MTO3HUIINI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE TOCIEICTBUN ATHX MOCTYIIKOB.
4. ®opMUPOBAHHSA KYJILTYPHI 310POBbSI:
4.1. ®opmupoBaTh OCO3HAHHUE LIEHHOCTEN 3/10pOBOT0 U 6e30macHOro o0pasa >kKU3HH; HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO.
4.2. CriocoO6cTBOBaTH COOTIOCHHIO TPaBUI 0€30MacHOT0 0OpAaIIeHUs C BEIIECTBAMHU B OBITY, TOBCEIHEBHOMN
JKU3HU U B TPYIOBOM JESTEIHHOCTH.
4.3. YuuTh COONIOICHNIO TIPABHI MHAUBHUIYAILHOTO M KOJUIEKTHBHOTO O€30MacHOTO TTOBEICHHUS B
CUTYaIUSX, YTPOXKAIOIIUX 3I0POBBIO U KHU3HU JIIOJIEH; OCO3ZHAHUIO MOCIEACTBHIA U HEMPUITUIO BPEAHBIX
NpUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTHUKOB, KypEeHHS);
5. TpyaoBoro BociuTaHusi:

5.1. YuuTh KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B y4E€OHO-UCCIIEOBATENHCKOMN NeATEeIHbHOCTH,
00IIIeCTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUJAX NEITCIBHOCTH.

5.2. Crtoco6cTBOBATh aKTUBHOMY YYACTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 COIMAIbHOIN HAPaBICHHOCTH
(B paMKax CBOEro Kj1acca, IKOJIbI).

5. 3.Pactupsare UHTEpEC K MPAKTHYECKOMY H3YyUYCHHIO MPO(GECcCHil pa3IuyHOro poja, B TOM YHCIIEe Ha OCHOBE
MPUMEHEHHS IPEMETHBIX 3HAHUN TI0 XUMUH.

5.4. ®opMupoBaTh YBaXKEHUE K TPYAY, JIIOASIM TPYyJa U pe3yJibTaTaM TPYIOBOM I€ATEIbHOCTH.

5.5. Yuuth nenatb OCO3HAHHBIN BHIOOP M CTPOUTH MHAUBUAYAIBLHYIO TPAEKTOPHUIO 00pa30BaHus, OyayIIei
HpO(I)CCCI/II/I U pcajindannun COGCTBCHHLIX JKNU3HCHHBIX ITJIAHOB C y‘-IéTOM JIMYHOCTHBIX UHTCPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEN 001IecTBA.

6. IK0JI0rM4eCKOro BOCIUTAHMA:

6.1. ®opMupPOBaTh FIKOJIOTUIECKH I[eJIeCO00pa3HOE OTHONICHUE K MMPUPO/IC KaK UCTOYHUKY KU3HU Ha

3emiie, OCHOBE €€ CyILECTBOBAHUS.



6.2.  Y4uTh MOHUMAHHIO TJIOOATBHOTO XapaKkTepa KOJIOTHIECKUX MPOOJIeM, BIUSHUS SKOJIOTHIECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHOU U COLUATIBHOU CPEBI.

6.3. ®opmMupoBaTh CTPEMJICHHE K OCO3HAHUIO HEOOXOAMMOCTH MCTIOIH30BAHUS TOCTHXKEHUN XUMUU IS
pelIeHrs BOIPOCOB PAIMOHATILHOTO MIPUPOAONOIB30BAHNUS.

6.4. @®opMupoBaTh AKTUBHOE HENPUATHE ICHCTBUH, TPHHOCAIINX BpeJl OKPYKAIOIIEH IPUPOIHON cpeze,
YMEHHSI IPOTHO3UPOBATh HEOJIArONPHSTHBIC SKOJIOTHYECKHE TIOCIEICTBHS NPEATTPUHIMAEMBIX ACHCTBUHN U
MPEeJOTBPAIATh UX.

6.5. CnocoOcTBOBaTH GOPMHUPOBAHUIO IKOJIOTHUECKOTO MBIIIICHHS, YKOJIOTHIECKOH KYJIbTYPHI, OIBITA
JESITeTbHOCTH YKOJIOTHUECKON HAPABIEHHOCTH, YMEHUS PYKOBOACTBOBAThCS UMH B ITO3HABATEIBHOM,
KOMMYHHUKAaTHBHOHN M COLIMAIBHOM MPAKTHUKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO MTPOTHBOCTOSATH MICOJIOTHH
xemohooum.

1. HeHHOCTI/I HAYYHOI'O IMO3HAHMA:

7.1. CnocoOcTBOBaTh GOPMUPOBAHUIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOW MTPAKTUKH.

7.2.  Y4uTh NOHMMAHHIO CIICU(DUKH XUMHUH KaK HAyKW, OCO3HAHUS € poyik B (hopMHpOBaAaHUH
PaMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3AaHNH IIETIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MUPE KaK O
€IMHCTBE MIPUPOJIBI M YSJIOBEKA, B IO3HAHUH IIPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH TPOOIIeM
COXpPaHEHHUS MPUPOJIHOTO PABHOBECHSI.

7.3. CnocoOcTBOBaTh GOPMUPOBAHUIO YOEKIEHHOCTH B 0CO00M 3HAUMMOCTU XUMHH ISl COBPEMEHHOM
UMBUIIM3AIUU: B €€ TYMaHUCTUYECKOM HAMIPABIEHHOCTH U BaKHOU POJIH B CO3JJaHUH HOBOI 0a3bl
MaTepHUATBLHOU KYJIBTYPBI, PEIICHHH TJI00ATBLHBIX TPOOJIEM YCTOMYUBOTO PAa3BUTHUS Y€IIOBEUSCTBA —
CBIPBEBOM, YHEPTETHYCCKOH, MMUIIEBOI U YKOJIOTHYECKON 0€30IaCHOCTH, B PA3BUTHH MEHUIIHHEI,
00eCrnedeHN yCIOBHM YCIEIIHOTO TPy la U SKOJIOTHYECKH KOM(POPTHON KU3HU KAXKIOTO YieHa 00IIecTBa.

7.4. CnocoOcTBOBATH (1)OpMI/IpOBaHI/IIO CCTeCTBeHHO'HaquOﬁ T'paMOTHOCTHU: TIOHUMaHUs CYIITHOCTH
MCTOHOB IMO3HAHUS, UCIIOJIb3YCMBIX B CCTCCTBCHHBIX HAYKaAX, CITOCOOHOCTH UCIIOJIb30BaTh MoJIy4acMbIC
3HaHHUA JJId aHaJIn3a U OOBSICHEHHS SIBIICHHUI OKpYKaromiero Mupa U mponucxoasuux B HEM PI3M€H€HPII>1;
YMCHHA ACIaThb 000CHOBAHHBIE 3aKJIFOYCHUS Ha OCHOBE HAayYYHBbIX (baKTOB 1 UMCIOIIUXCA JaHHBIX C IICIBIO
MOJIYYCHHUA NOCTOBCPHBIX BBIBOJOB. 7.5. (DOPMI/IpOBaTB YMCHHUE CaMOCTOATCIIBHO UCIIOJIb30BATh XUMUNYCCKUC
SHaHUA OJId pCIICHUA np06neM B PCAJIbHBIX JXKU3HCHHBIX CUTyalUuAX.

7.6. CrnocoOCTBOBAThH Pa3BUTHIO UHTEPECA K ITO3HAHUIO U HCCIIeI0BATEIbCKON IesITeIbHOCTU

7.7. ®opMHUPOBaTh CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M caMO0OPa30BaHUIO, K AKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 110 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU ITOTPEOHOCTIMHU.

7.8. Pacmupsate uHTEpEC K OCOOEHHOCTSAM TpyJa B pa3InYHbIX cepax MpohecCHoOHATLHON AeATeIbHOCTH.

8.Anpanranus o0y4aruerocs K U3MEHsIIOIMMCS YCJIOBUSM COLUAJIBHON M IPUPOIHOI cpeabl:

8.1. ®opMupoBaTH YMEHHS JaBaTh a/ICKBATHYIO OIICHKY U3MEHSIOIIUMCS YCIIOBHSIM.

8.2. YuuTh NpuHUMATh pelieHus (MHANBHIYAIBHOE, B TPYIIE) B U3MEHSIOMINXCS YCIOBHAX HA OCHOBAaHUU
aHaJM3a XUMUYECKOH HHpOpMaLInH.

8.3. Cnoco0cTBOBaTH ITaHUPOBAHUTIO JIeHCcTBUI B HOBOH CUTyallul Ha OCHOBAHUH 3HAHUI XUMHYECKHX

3aKOHOMEPHOCTEM.
Ne HaumenoBanue  [[IpeanmerHoe conep:kaHue paszaeia ®opmMma
paszena [pasnena peanu3anuu
BOCITUTATEIbHOTO
NOTEHIMAIA

(cM. BbILIIE)




CTpoeHue
BeleCTB

OcCHOBHBIE CBeJleHUsI 0 CTPoeHun atoma. CTpoeHue
aToMa: CcOCTaB sapa (HYKJIOHBI) M 3JIEKTPOHHAA
oOomouka. Ilomsrue 00 wu3oromax. Ilonstue o
XUMHYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C
0JIMHAKOBBIM 3apsIOM SIJIpa.

Ilepuoanyeckasi cCHCTeMa XUMUYECKHX 3JIEMEHTOB
J. 1. MenpeieeBa B cBeTe y4eHHS O CTPOCHHMH
aToma. Ou3NUYECKUl CMbICI NPUHATON B Tabnuue /l.
1. MenneneeBa CUMBOJIMKH: IOPSAKOBOIO HOMEPA
DJIEMEHTa, HOMepa IIepuoJa W HOMepa TpYIIIBI.
[loHaTHe O BaleHTHBIX 3JeKTpoHax. OToOpaxeHue
CTPOCHHsI  DIIEKTPOHHBIX 00o/I0oueK  aTOMOB
XUMUYECKHUX DJIEMEHTOB C IIOMOLIBIO JJIEKTPOHHBIX U
HIIEKTPOHHOTpaduIecKux Gopmyi.

OOBsiICHEHHE 3aKOHOMEPHOCTEH H3MEHEHUs CBOWCTB
PIEMEHTOB B IEPHOJAX U TPYIIAX NEPUOIUYECKON
CUCTEMBI, KaK CIEACTBUE UX

1.3
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PIEKTPOHHOTO CTPOCHMS. DJEKTPOHHBIE CEMEHCTBa
XUMHNYCCKUX DJICMCHTOB.

CpaBHenue Ilepuoau4veckoro 3aKOHa M TeOpUH
XHUMHYECKOro cTpoeHus: Ha puaocodcKoil oCHOBE!
MPEINOChUIKM OTKpBITUs [lepuonnyeckoro 3akoHa u
TEOpUU XHMHY €CKOTO CTPOEHHUSI OpPraHUYECKUX
COCIMHEHUH; pOJIb JIMYHOCTH B HCTOPUHM XHUMHH;
BHAUYEHUE TMPAKTUKU B CTAHOBJICHUU U PaA3BUTUU
XUMHYECKUX TEOPUH.

Honnass  xuMHYecKas CBfA3b M HOHHDLIE
KpUCTaJInyeckue pemérku. KaTuoHbl U aHUOHBIL:
WX 3apsJibl U KJIACCU(DUKALINS 10 COCTaBY Ha MPOCTHIC
u cioxubie. [IpencraBurenu. IlonsTHe 00 MOHHOMN
XAMUYECKOW CBs3u. VIOHHass  KpHCTaTMYecKas
pemérka W (QU3MYECKHE CBOWCTBA  BEIIECTB,
00YCJIOBJICHHBIE ’TUM CTPOCHUEM.

KoBaJjieHTHAsT XuMH4YecKas CBA3b. ATOMHBIE M
MOJICKYJISIPHbIE  KPUCTA/UIMYECKHE  PELIETKH.
TToHnsaTHe 0 KOBaJIEHTHOU CBA3U.

DJIEKTPOOTPULATENIBHOCTD, HENOJIApHAs U IOJSpHAs
KOBaJICHTHBIE CBs3U. KpaTHOCTh KOBaJIEHTHOH CBA3H.
MexaHu3mMbl  00pa30BaHUS KOBAJIECHTHBIX CBS3CH:
OOMEHHBIM M JOHOPHO- akuenTopHbId. [lonsipHOCTH
MOJIEKYJIBI, KaK CIJIEICTBHE IIOJSIPHOCTH CBSI3M M
reoMeTpun MoJIeKyibl. Kpucrammueckue pemeTku ¢
OTUM THUIIOM CBSI3U: MOJIEKYJISIDHbIE W aTOMHBIE.
dusznueckre CBOWCTBA BEIIECTB, OOYCIOBIECHHBIE
TUIIOM KPUCTAJUIMYECKUX PEHIETOK.

MeTasimyeckasi CBA3b. IloHgITHE 0 METaIIMYeCKOM
CBSI3U U METAJUTMYECKUX KPUCTAIUIMYECKUX PEIIETKAX.
duznyeckue CBOMCTBA METAJNIOB HAa OCHOBE  MX
KPUCTAJUIMYECKOT0 CTpoeHus. [ [puMeneHne metamios
Ha OCHOBE MX CBOWCTB. UEPHBIE U LIBETHBIE CILIABBHI.

BO}IOpOIIHaﬂ XUMHN4YeCKasaA CBA3b.

MexMolteKysipHas 51 BHYTPHUMOJIEKYJISIpHAs
BOJOPOJHBIE CBA3U. 3HAYEHUE MEXMOJEKYISIPHBIX
BOJOPOAHBIX CBSA3E€H B NPUPOJE U KU3HU UYEIOBEKA.
Ilomumepsl. [lonyyeHue MONMMEPOB peaKLUAMU
MOJIMMEPU3ALMU U TOJNMKOHACHCAUU. Baxuenmue
[IPEACTABUTEINH IIJIACTMACC U BOJIOKOH, UX IOJIy4EHHUE,
CBOMCTBA U IpUMeHeHue. [IoHATHE 0 HEOpPraHNYECKUX
MOJIMMEPAaX W MUX MpeAcTaBuTend. JlucnepcHble
cucrembl. [lonsTue o gucnepcHoit ¢asze U
NMCIIEPCUOHHON  cpefie.  ArperatHoe  COCTOSHUE
pasmMep  uactul,  (as3pl, Kak  OCHOBa  JUId
KJIaCCU(UKALUU JTUCHEPCHBIX CHCTEM. OMYJIbCHH,
CYCIIEH3UH, a3p030JI1 — TPYHIBbl I'PyOOJUCIIEPCHBIX
CHUCTEM, MX INPEACTABUTEIN. 30JIA U T€IH — TPYIIIBI
TOHKOJUCIIEPCHBIX CUCTEM, MX IPEICTaBUTEIIN.
[loHsiTHE O CUHEpPE3UCE U KOATYIISALUN.

/lemoncmpauuu. [Tepuoanueckoit CHUCTEMBI
xumMuueckux 3yemenToB J[. . Menaeneena B




[Pa3IM4YHBIX dopmax. Mopneins MOHHOM
KPUCTAJIUIMYECKOM pEmETKH Ha IMpPUMEpe XJIOpHIa
HaTpus. MUHEpaIbl ¢ 3TUM TUIIOM KPUCTAJLLIMYECKON
[PEIETKOM: KaJIbLUT, raauT. Moaenu MOJIeKyIsIpHOU
KPUCTAJUIMYECKOW PEIIETKM HAa NIPUMEPE «CyXOro
nbIa» WIM HOJAa M aTOMHOM KPUCTAJNIMYECKON
PEeIIETKN Ha MpuMepe anmasa, rpadura win KBapia.
Mogenp  MosisipHOro  oOBEMa raza. Mogenu
KPUCTANINYECKUX PEHIETOK HEKOTOPBIX METAJIJIOB.
Komnekuu  00pa3lioB  Pa3IMYHBIX  JUCIIEPCHBIX
cucteM. CHHEpE3NC U KOAryJIALus.

Vlabopamopnule onvtmost. KOHCTpyupOBaHHE MOJEITN
METALTNYECKON XUMHYECKOM cBsi3u. llonmyuenue
KOJUIOUHOT'O pacTBopa KYpPUHOTO Oenka,
HCCIICIOBAHUE €r0 CBOMCTB C IMOMOIIBIO JIA3€PHOMU
YKa3K{d W TIPOBeJIeHHE ero aeHatypauuu. [lomydenue
SMYJIBCHH PACTUTEILHOTO Macja 1 HabJtoIeHHe 3a e&
paccrnoenneM. [lonydyeHne cycieH3uu «u3BECTKOBOTO
MOJIOKay U HaOIIOIeHUE 3a €€ cequMeHTaIieH.

XuMHYIecKHue
peakuuun

KJ'IaCCI/I(bI/IKaIII/Iﬂ XUMHUYECCKHUX peammi/i .

Annorponusanys U U30Mepu3anus, Kak peakuun 0e3
W3MEHEHMsI COCTaBa BEILECTB. AuoTponuss u €€
npuunHbl. Knaccupukanus peaknuii o pa3IndHbIM
OCHOBAHMUSM: [0 YHUCIYy M COCTaBy pEarcHTOB M
MPOAYKTOB, 1O  (¢aze, MO  HUCIOJIb30BAHUIO
Karaju3aropa WIM  (epMeHTa, IO TEIIOBOMY
bdoekty. TepmoxuMudyeckre ypaBHEHUS PEAKIMHI.

CkopocTh XMMHM4YECKHX Ppeaknui. DakTopel, OT
KOTOPBIX 3aBHUCUT CKOPOCTb XMMHWUYECKUX PEaKIUN:
[IpUPOJa pearupyrolux BeELIECTB, TEMIIepaTypa,
[JI0IIAaJb WX COINPUKOCHOBEHHUS  PEarupyrollux
BEILECTB, X KOHLIEHTpauus, IIPUCYTCTBUE
katasmsaTopa. Ilonstue o karanuse. GepMeHThI, Kak
OHOJOrMuecKkre Katanuzatopbl. WHruOutopsl, Kak
«(QHTOHHMBD» KaTaJIN3aTOPOB U UX 3HAYEHUE.

XHMHYecKoe paBHOBecHe M CHOCOOBI  ero
cMmemeHusi. Knaccupukanus XUMHUECKHX peaKIHi
M0 TpuU3HaKy ux HampasieHusd. llonstue 00
00paTUMBIX pEaKIHSIX M XUMHYECKOM DPAaBHOBECHH.
[Mpunnun Jle-Illatenre ©  cmocoObl  CMeNICHUS
XUMHYECKOro paBHoBecHs. OOImias XxapakTepucTUKa
peakuuii cMHTE30B ammuaka u okcuaa cepbl(VI) u
[pPacCCMOTPEHHE YCIOBUI CMEILLIEHUS NX PABHOBECHUS Ha
MIPOU3BOJICTBE.

I'uaposm3. OOpaTuMblii 1 HEOOPATUMBIN THIPOIIU3HI.
['wapomus comedr wu  ero  tumbl. ['maponus
OpPraHMYECKUX COEIMHEHUN B JKMBBIX OpPraHU3MOB,
Kak oOcHOBa oOMmeHa BemectB. IloHstue 00
HPHEPreTUYEeCKOM OOMEHE B KJIETKE U POJIM T'MIPOIIN3a
B HEM.

OKHCINTEIbHO-BOCCTAHOBUTE/IbHBIE  PEaKIUH.
CrenieHb OKHCICHUS U e€ oTpeiesieHue 1o Gpopmynam
OpPraHMYECKUX U HEOPTraHUUECKUX

14
2.1,2
3.2
4.2,3
54,5
6.1,2,3
7.1,3,4
8.1




BEIIECTB. DIIEMEHTHI M BEIECTBA, KaK OKUCINTEIN U
BoccTaHOBUTENH. [TOHATHE O Mporieccax OKUCICHHUS
BOCCTAaHOBJICHUS. Cocrasienue ypaBHEHUU
XUMHYECKUX PEaKIMid Ha OCHOBE JJIEKTPOHHOTO
Oaanca.

JIeKTPOJIN3 pacnjiaBoB U pacTBOpoOB
NJIEKTPOJIUTOB. XapaKTePUCTUKA IJIEKTPOJIN3a, Kak
OKHCJIUTEIHbHO-BOCCTAHOBUTEIHHOTO nporecca.
OcoOeHHOCTH  DJIEKTPOSIM3a, MPOTEKAIOUIETO B
pacTBOpax 3EKTPOJIUTOB. [IpakTueckoe

[IPUMEHEHHUE DJIEKTPOJIM3A: IIOJIyYEHUE TaJOreHOB,
BOJOPOJA, KHUCIOPOAA, WIEJOYHBIX METAIOB M
iesoued, a TaKkKe AIIOMUHUS  3JIEKTPOIM30M
[pacIiaBoB U paCTBOPOB COEIMHEHUI ATUX FIIEMEHTOB.
[lonsiTie O TrajabBaHOIUIACTHKE, TallbBAHOCTETHH,
padUHUPOBAHUY IIBETHBIX METAJIIOB.

/lemoncmpayuu. PacTBOpEeHUE CEPHOM KHUCIOTHI U
AMMHAYHON CETUTPHI M (PUKCAIHS TETUIOBBIX SBJICHUN
IUIsl 9TUX TpoueccoB. B3aumopeicTBus pacTBOpOB
COJITHOM, CEPHOM M YKCYCHOW KHCIIOT OJMHAKOBOM
KOHLICHTPpALUuX C OANHAKOBBIMU KyCOUYKaMu1
(rpanysiaMH) IMHKA U B3aUMOJICHCTBUE OJUHAKOBBIX
KYCOUYKOB pa3HBIX METaJIOB (MarHus, IMHKA, >Kee3a)
C pacTBOpPOM COJISSHOM KHUCJIOTBL, KaK MpuUMep
3aBHCHUMOCTH CKOPOCTH XHUMHYECKHUX pEaKiuui oT
MpUPOJbl  BEIHIECTB. B3aummonencTBue pacTBOPOB
THOCY/b(aTa HATPUS KOHIEHTPALMU U TEMIEPaTyphI
C PACTBOPOM CEPHOM KHUCIIOTHI.

MOILGHHpOBaHI/IG (KHUITAILICTO CJIIOA».

Mcnosb30BaHUE  HEOPraHMYECKUX  KAaTaJIM3aTOpPOB
(comeii xeme3a, WOAMIA Kalusi) W TMPUPOIHBIX
00BEKTOB, COJIEpXKalIUX Karana3y (CbIpoe MscCo,
KapTo(ens) AN pa3IoKeHUs MEpPOKCHUIa BOAOPOAA.
BzauMozaeiicTBue IIMHKA C COJIIHOM KHCJIOTOH
HUTPATOM cepebpa, Kak MIPUMEPHI
OKHCIIMTEILHOBOCCTAHOBUTEIIHLHOM peakuun u
peakiuu  oomena. KoHcTpyupoBanwe  Mojaenn
hiiekTpoin3épa. BumeodparMeHT ¢ TPOMBIIIUICHHON
YCTAHOBKH JIJIs IOJTYYE€HUS aJTFOMUHHSL.

Vlabopamopnwle onwvimoel. Vmoctpanus npaBuia
beproiie Ha MpakTHKe — TPOBEICHHE PEAKIHHA C
00pa3oBaHMEM OCajKa, Ta3a W BOJBL | eTeporeHHbBIN
KaTalli3 Ha TMPUMEpPEe pa3JIOKEHUS IEPOKCHAA
BOJIOpOJIa B TPHCYTCTBUM JHOKCHAA MapraHIa.
Cwmemenne paBHoBecus B cucteme Fe®™ + 3CNS™ «»
Fe(CNS)3. HUcmbiTanue  WHAWKATOPAMH  CPEJIbI
[PACTBOPOB COJIEH Pa3IMYHBIX THIIOB.

OKUCINTEILHO-BOCCTAHOBUTEIbHAS peakuuria u
peaknuss OOMEHa Ha TPUMEpPE B3aUMOJCHCTBHS
pactBopoB cynbdara wMemu(ll) c xemesom wu
[PacTBOPOM MIETIOYH.

Ilpakmuueckasn paooma. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7ad Mo TeMe «XHUMHUYecKas
[peaKLIMs».




BemecTrBa u ux
CBOJICTBa

Metajuibl. OU3MYECKHE CBOMCTBA METAJIOB, KakK
(b yHKIMS UX CTpoeHus. J{eeHne MeTauioB Ha TPYIIIbI
B TEXHHUKE U XUMHUHU. XHUMHUYECKHE CBOMCTBA METAJIJIOB
U JIEKTPOXUMUYECKUN Psii HanpshkeHui. [lonstue o
METAJLIOTEPMUM

(aJIFOMMHOTEPMHUHU, MATHUETEPMUH U AP.).

Hemeranbl. baaropoansie rasel. Hemeramisl kak
oknciauTeny. Hemerannpl Kak BOCCTAHOBUTEIIH. Psij
PIIEKTPOOTPULIATEIBHOCTH. HNueptHbie 158105
0J1arOpOIHBIC Ta3kl.

Kuciorsl Heopranmueckue H OpraHuvyeckKmue.
KuCcnoThl ¢ TOYKM 3peHHs] aTOMHO-MOJIEKYJISPHOTO
yueHus. KucnoTel ¢ TOYKM 3peHHs] TEOpHUH
PIEKTPOIIUTUYECKON Aucconuanui. KucmoTsl ¢ Touku
3peHHsi TPOTOHHON Teopuu. OOIIME XUMHUYECKUE
cBoiicTBa kucnoT. Knaccudukanus KUcior.

OcHoBaHus HEOPraHuIE€CKUE U OPraHnvICCKHUeE.
OCHOBaHUS C TOYKH 3pCHHA aTOMHO-

MOJIEKYJIsIpHOTO yueHus. OCHOBaHUS ¢ TOYKU 3PCHUS
TEOPHUH 3JICKTPOJIUTUYECKON IHACCOIMAIINH,.
OcHOBaHHS C TOYKH 3pPEHUS IPOTOHHOW TEOPHH.
Kiaccudukanuss ocHoBaHUH. XHUMHYECKHUE CBOWCTBA
OpraHUYECKUX U HEOPTraHUYCCKUX OCHOBAHHM.

AMdoTepHble COeIMHEHHs HeOpPraHuvecKkue H
opranuyeckue. Heopranuuyeckue  ampoTepHbIe
COETMHEHUS: OKCUBI U TUJIPOKCU]IBI, — UX CBOWCTBA
u  nomydyeHue.  AMQoTepHble  OpraHU4ecKHe
COEIMHEHHS Ha IpUMepe aMUHOKUCIOT. [lenTuabl u
nentuaHast cBsa3b. Coum. Knaccudukamus comneil.
DKécTrocTh BoAIbI U crtocoObI €€ ycTpanenus. [lepexon
kapOoHaTa B THUApokapOoHaT U oOparHo. OOmMe
XUMHUYECKHE CBOKCTBA COJIEH.

V[emoncmpayuu. Konnexuuss meramioB. Komnekuus
HEMETAUIOB. B3anmMoaencTBUE KOHUEHTPUPOBAHHOMU
AQ30THOM KHCIJIOTBI C MEJb0. BcCIbIKa TEPMUTHOU
cMmecHu. Bcemblmika uy€pHOro mnopoxa. BritecHeHue
rajJOreHOB M3 UX PACTBOPOB JPYTMMHU TAJIOTEHAMM.
BzauMoneiicTBue MapoB KOHIIEHTPUPOBAHHBIX
[PACTBOPOB COJISTHOM KHUCIOTHI M aMMHaka («IsiM 0e3
orHsi»). IlomydeHme ammmaka ©W U3YYEHUE €TO
CBOMCTB. Pasnuunble cioydanm  B3aMMOJEHCTBHS
pacTBOpPOB  COJIEd  aAJIOMUHUS  CO  IIENOYBIO.
[Tonydyenue KECTKOM BOIBI M YCTpaHEHHE €&
SKECTKOCTH.

Vlabopamopnuie onvimul. [lonyuenne
HEpPAcCTBOPUMOI'O THAPOKCUA U €T0 B3aUMOJEHCTBHE
c kucinoroi. MccrnenoBaHue KOHLEHTPUPOBAHHBIX
[PaCTBOPOB COJISHOM U YKCYCHOM KHCJIOT KareJIbHbIM
METOZOM TpU UX pazdaBieHuu Bojou. [lomyuenue
aM(bOTEpHOr0 TUJIPOKCHIA U U3YyUEHHE €r0 CBOMCTB.
[IpoBenenue Ka4eCTBEHHBIX peakuui o
ONPEIETICHUIO COCTaBa COJIH.

1.3
2.1,2
4.3
54,5
6.1,3,4,5
7.5,6,8
8.2




Ilpakmuueckaa  paboma. Pemenue
SKCIEPUMEHTAIIbHBIX 3a7a4 1o Teme «BemiecTBa u
HX CBOWCTBaY.

4, Xumus u | [IpousBoacTBo aMmmMuaka u MeranoJsa. [lonstue o 14
COBpPEMEHHOe XUMHUYECKON TEXHOJOTMU. XUMUUYECKHE PEaKIUU B Zéléz
0011eCTBO MPOU3BOJICTBE amMMmuaka u MeraHosa. OOmias 41,2

KiaccupuUKalMOHHAs ~ XapaKTepUCTHKA  peakiuil 21’2’2
CUHTE3a B IPOU3BOJCTBE ITUX NPOAYKTOB. HayuHbie 7:1:2:4
NPUHLMIIBL, JIe)KAal(Me B OCHOBE IIPOMU3BOJACTBA 8.3
aMMHaKa W METaHoJa. CpaBHeHHE  3THX
IIPOU3BOACTB.

XuMHnuyeckass TIpPaMOTHOCTb KAaK KOMIIOHEHT
o0mieii  KyJbTypbl  4esloBeKa. MapKupoBka
YIIAaKOBOYHBIX MaTEPHUAJIOB, JJIEKTPOHHUKH U OBITOBOI
TEXHUKH, OKOJOTMYHOTO  TOBapa, MPOJIYKTOB

IIUTAaHUs, 9TUKCTOK I10 YXOOY 3a O,Z[C)KI[OIZ.

emoncmpayuu. Mopnens IIPOMBIILIIEHHOU
YCTAaHOBKHM IOJIyUYE€HUSI CEpHOW KHUCIOTHL. Mopenb
KOJIOHHBI CHHTE3a aMMuaka. BuageodparmeHTsl U

CIIAiJBI O CTEIICHH AKOJIOTHYCCKOM YUCTOTHI TOBapa.

Jlabopamopusie onwvimel. V3yueHue MapKUPOBOK
pa3IUYHBIX BHJIOB MTPOMBIIIICHHBIX "

IMPpOAOBOJILCTBCHHBIX TOBAPOB.

IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

I/I3yqu1/1e xumuu B 10 knacce HaIpaBJICHO HA JOCTUIKCHHUEC O6yanOHII/IMI/IC$I JIMYHOCTHBIX, MECTAITPCIMETHBIX U
MNPECAMCTHBIX PC3YJIbTAaTOB OCBOCHUA yqeGHoro npeameTa.

JIMUYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YyJIbTAaThl OCBOCHUA TPOTpaMMbl OCHOBHOT'O O6H.I€FO O6pa30BaHI/ISI JOCTHUTIalOTCA B XOJ€ 06y‘-ICHI/IH
XHUMHHU B €IUHCTBC yqe6H01>'1 U BOCIIUTATEIIbHOM ASATEIbHOCTH OpFaHI/ISaLII/II/I B COOTBCTCTBUU C TPAAUTTUOHHBIMU
pOCCHfICKPIMH CONMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBCHHBIMH HCHHOCTAMU, IIPUHATHIMU B O6H.[CCTBC IpaBHJIaMHU U
HOpMaMH MOBCACHUSA U CHOCO6CTBYIOT mnmponeccaMm CaMOIIO3HAHUA, CaMOPa3BUTUA U COLTUATIM3allhU 06yqa10meca.

METAINPEIMETHBIE PE3YJIbTATHI

MertamnpeamMeTHbIe pe3yIbTaThl OCBOCHHUS YUEOHOTO NpenMeTa « XUMUs» Ha YPOBHE CPEeTHET0 001Iero oopa3oBaHUs
BKJIIOYAIOT: 3HAYUMBIE 11 (POPMHUPOBAHUS MUPOBO33PEHHS 00YUAIOIIMNXCS MEXIUCIUTUIMHAPHBIE

(MeXTpeMeTHBIE) O0IIeHAYyYHbIE TTOHSTHS, OTPAXKAIOIIUE I[EIOCTHOCTh HAyYHON KapTUHBI MUPA U CrIenUPUKyY
MCTOOB IMO3HAHUS, UCITIOJIE3YCMbIX B €CCTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, SHCPIUA, SABJICHUC, TPOLCCC,
cUCTeMa, Hay4YHbIN (haKT, TPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIeIOBaHNEe, HAOIIOIeHHE,
W3MEpeHHue, SKCIIEPUMEHT U JIp.); YHUBEPCAIbHbIC yueOHbIC ACHCTBUS (IT0O3HABATEIBHBIC, KOM-



MYHUKATHBHBIC, PETYIISTUBHBIC), o0ecnieunBaromue GopMupoBanre HyHKIIMOHATLHON TPaMOTHOCTH M COIMATLHOM
KOMIICTEHIIH 00YJarOIIUXCsl; CIIOCOOHOCTh 00YYarOIINXCS UCTIONBh30BaTh OCBOCHHBIC MEKAUCIUTUITMHAPHEIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHU-BEPCAIbHBIC yUueOHbIE JeCTBUS B IIO3HABATEILHON M COIIMATIBHOM MPaKTHKE.
MeTaHpeI[MeTHBIe PE3YIbTATHI OTPAKAKOT OBJIAACHUC YHUBCPCAJIbHBIMHA y‘leGHBIMI/I I103HaBaTCJIIbHBIMU,
KOMMYHHUKATHBHBIMH U PETYJIATUBHBIMU JICHCTBHUSIMH.

OBnaneHne yHUBEPCAIBHBIMH Y4eOHBIME IT03HABATEIHHBIMU JCHCTBUSIMH:
1. ba3oBBIMU JIOTHYECKUMU JEUCTBUAMU:
- CaMOCTOSTEIHHO (hOPMYIIHPOBATH U AKTYAIIM3UPOBATH MPOOIEMY, BCECTOPOHHE € pacCMaTpUBaTh;

- OpCACIATh LECIN ACATCIbHOCTH, 3aaBasd MapaMCTPbl U KPUTCPUU UX NOCTHIKCHUA, COOTHOCUTD PC3YyJIbTAThI
JACATCIIBHOCTH C ITOCTABJICHHBIMU LCJISIMHU,

- HCIIOJIB30BATh IIPY OCBOCHUM 3HAHUH IIPUEMBI JIOTHYECKOTO MBIIIEHUS! — BBLIEIATh XapaKTEPHBIE IPU3HAKH
HOHATHUI U yCTaHABIMBATh UX B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE TOHATUS AJIs1 OObSICHEHMS
OTIENBHBIX (DAKTOB M SBICHUN;

- BLI6I/IpaTB OCHOBAHHA U KPUTCPHUH TJIA KJ'IaCCI/I(bI/IKaI_[I/II/I BCHICCTB U XUMHUYCCKHUX peaKHHﬁ;
- YCTaHABJIMBATb NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMbIMU ABJICHUSMMU,

- CTPOUTD JIOTHUYCCKUC PACCYKACHUA (I/IHZIYKTI/IBHI)IC, ACAYKTUBHBIC I10 aHaJIOFI/II/I), BBISABJIATH 3aKOHOMCPHOCTHU U
IMPOTHUBOPCYMA B paCCMAaTPHUBACMBIX SABJICHUAX, (bOpMyJ'II/IpOBaTB BBIBOABI M 3aKJIFOYCHU A,

- IPUMEHSATH B MpOIlecce MO3HAHUS HCIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIC) MO, TPeoOpa3OBLIBATh
MoOJIeJIbHbIE TIPECTABICHUS — XUMHUECKHU 3HaK (CHMBOJI) 3JIEMEHTa, XUMU4eckast popmyia, ypaBHEHHE
XUMHUYECKON peaKIMi — MPH PEIICHUN y4eOHbBIX MMO3HABATEIbHBIX U MPAKTUUECKUX 3a/1a4, IPUMEHITh Ha3BaHHbIC
MO/IeJIbHBIE TTPEICTABIICHHUS 17151 BBISIBIICHUS XapaKTEPHBIX TPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUUECKUX
peaKuuii;

2. ba3oBBIMH HCCIEIOBATEILCKUMH JCHCTBUSIMU:

- BJIaACTh OCHOBaAMHU MCTO10B H&y‘IHOFO IIO3HAHU BECIICCTB U XUMHUYCCKUX peaKum?I;

- (hopMyIUPOBATh LEJIN U 3a/1a41 UCCIIEI0BaHMsI, UCIIOIb30BATh IIOCTABICHHBIE U CAMOCTOSTENILHO
c(OopMyJIMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA ITO3HAHUS U OCHOBBI U1 (YOPMUPOBAHUS TUIIOTE3BI IO
IIPOBEPKE MPABWIIBHOCTH BBICKA3bIBAEMBIX CYXKICHH,

- BJIAZICTh HaBBIKAMU CaMOCTOSITENIBHOTO TUIAHUPOBAHNUS U IIPOBEACHUS YYEHUUECKUX IKCIIEPUMEHTOB,
COBEpPILICHCTBOBATh YMEHHUs HAOIIO1aTh 32 XOJOM IIPOIIECCa, CAMOCTOATENBHO IPOrHO3UPOBATh €I0 PE3yJIbTaT,
(bopMynrpoBaTh 000011IEHNS U BBIBOJbl OTHOCUTENIBHO IOCTOBEPHOCTH PE3YIbTATOB UCCIEJOBAHUS, COCTABIIATh
00OCHOBaHHBIN OTYET O MpOAETaHHOH padoTe;

- IPUOOPETATh ONBIT YYEHUYECKON MCCIEI0BATENbCKON U MPOEKTHOM 1EATEIbHOCTH, IPOSBIATH CHOCOOHOCTH U
TOTOBHOCTB K CAMOCTOSITEIBHOMY ITOMCKY METOJ/IOB PELIEHUS IPAKTUUECKUX 3a7a4, IPUMEHEHUIO PA3JINYHBIX
MeTo10B no3HaHus; 3. [Ipuémamu paboTel ¢ nHGOpMaInei:

- OPUEHTHUPOBATHCA B Pa3IMUHBIX UCTOYHHUKAX MH(OpMaluU (HAyYHO-TIOMYJIsIpHas JIUTepaTypa XUMHUYECKOTO
coJiepKaHus, CIIpaBOYHbIe mocolus, pecypcebl IHTepHeTa), aHamu3upoBaTh HH(POPMAILIMIO PAa3TUYHBIX BUJIOB U
¢dbopM npencTaBieHUs, KPUTHUECKH OL[EHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

- (opmynHpoBaTH 3aIIPOCHI ¥ IPUMEHSTH Pa3IMYHbIE METOIBI IIPH MOKCKE U 0TOOpEe HHPOpMAITHH, HEOOXO0TUMOM
JUTS BBITIOJTHEHUS YI€OHBIX 3a71a4 OMPEIeIEHHOTO TUTIA;

- MPUOOPETATh OMBIT UCTIOIB30BAHMS HH(HOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI M Pa3JIMYHBIX TOMCKOBBIX
CHCTEM;

- CaMOCTOSITENIHHO BBIOMPATh ONTUMANIbHYIO (OpMY MpeACcTaBIeHUS HHPOPMAIUH (CXeMbl, TpadUKH, TUArPaMMBI,
TaOJIUIIBI, PUCYHKH U T. I1.);

- UCTIOJIF30BATh HAYYHBIH SA3BIK B KAYECTBE CPEACTBA ITPH PabOTe ¢ XMMUYECKOH NH(popManneil: mpuMeHsTh
MEXITpeIMeTHbIE ((PU3NUEeCKre 1 MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, POpMYITbl, aO0peBUaTypbl, HOMEHKIIATYPY;

- UCTIOJIb30BaTh U Hp606pa3OBBIBaTI) 3HaKOBO-CUMBOJMYCCKHUE CPCACTBA HATTIAAHOCTH.
OB.HaI[CHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSIMU

- 32/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOi TEMBbI B XOJI€ TUAI0ra W/ WU TUCKYCCUH, BHICKA3bIBATh UICH,
(bopMyInHUpOBaTh CBOM MPEJIOKEHUSI OTHOCUTEIBHO BBIOJIHEHUS MTPEIIOKEHHON 3a1auH;



- BBICTYIIATh C MPE3eHTaluel pe3yIbTaToB O3HABATENbHOM 1EATEIbHOCTH, MOJIYYEHHBIX CAMOCTOSTENBHO WIN
COBMECTHO CO CBEPCTHUKAMH NPU BBIMOJIHEHUN XUMUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKON paboThI MO
HCCIIEA0BAHUIO CBOMCTB U3y4aeMbIX

BEIIECTB, peau3aliiil yueOHOT0 MPoeKTa U (POPMyITHUPOBATh BEIBOJBI IO PE3YJIbTaTaM MPOBEACHHBIX HCCIIEIOBAHUN

MyTEM COTJIaCOBAHHUS MO3UIUI B X0/1€ 00CYKIeHUSI 1 OOMEHa MHEHUSIMH.

OBnaneHne yHUBEPCATBHBIMU PETYISITHBHBIMU JCHCTBUSIMMU:

- CAMOCTOSITEJIBHO MJIAHUPOBATh U OCYIIECTBIISATH CBOIO IIO3HABATENIBHYIO JEATEIbHOCTD, ONPEAEsis €€ eI U
3aJ]au, KOHTPOJIIMPOBATH U TI0 Mepe HEOOXOMMOCTH KOPPEKTHPOBATH MpeAiaraeMblii allrTOPUTM IEHCTBHIA TPU
BBITIOJTHEHUH YY€OHBIX U MCCIICIOBATEIbCKIX 3a/1a4, BEIOUpaTh Hanboee 3PEKTUBHBIN CIIOCO0 X PEIICHUS C
y4€TOM MOITYYESHHs] HOBBIX 3HAHUUN O BEIIECTBAX U XUMUYECKUX PEAKIUSX;

- OCYHIECTBJIATh CAMOKOHTPOJIb CBOECH JEATEIIBHOCTH Ha OCHOBE CaMOAHaIN3a U CAMOOLICHKH.
INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHBIC Pe3yIbTAaThl OCBOCHHUS TPOTPAMMBI CPEIHETO 00IIero 00pa3oBaHus M0 XUMHUU Ha 6a30BOM YPOBHE
OpPUEHTUPOBAHBI HAa 00ECTICUCHNE IPEUMYIIIECTBEHHO 00I11e00pa30BaTEIbHOMN M OOIIEKYIBTYPHO!H TOJTOTOBKH
oOyuatomuxcsi. OHU BKITIOYAIOT: CHCIU(PUICCKHE U YIeOHOTro MpeaMeTa « XUMHEs HaydHbIC 3HAHUS, YMCHUS U
CIIOCOOBI ICHCTBUI IO OCBOCHUIO, MHTEPIIPETAIIMH U TTPEOOPA30BAHUIO 3HAHUMN, BUIBI ACITCILHOCTH TI0 MOTYUYCHHUIO
HOBOT'O 3HAHUS ¥ MPUMEHEHHIO 3HAHUM B PAa3JIMUHBIX YY€OHBIX U PEabHBIX KU3HECHHBIX CUTYallUsIX, CBI3aHHBIX C
XHUMHUEH.

[IpeameTHBIC pe3yabTaThl OCBOEHUA Kypca «O011as 1 Heopranuueckasi XMMHs OTPaKaoT:

1) cghopmuposanHocms npedcmasieHuli: 0 XAMUIECKOU COCTaBJISIONIEH €CTeCTBEHHO-HAYYHOU KapTUHBI

MUpa, POIM XUMHUH B TIO3HAHHUH SIBIICHUH MPUPOIBI, B POPMUPOBAHNUN MBIIUICHHUS U KYJIBTYPBI JINYHOCTH, €€
(YHKIIMOHATLHOW TPaMOTHOCTH, HEOOXOIMMOM JUTSl pEIICHUS TPAKTUICCKHUX 3379 U IKOJIOTHICCKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JIOPOBBIO U TIPH- POIHOMN CpPE/IE;

2) 6l1a0eHUe CUCTEMON XUMUYECKIX 3HAHUN, KOTOPast BKJIFOYAET: OCHOBOTMOJAraloIUe MOHSATUS

(XMMHYECKHU 3JIEMEHT, aTOM,U30TOII, S-, P-, d-3JIeKTPOHHBIEC OPOUTAIIH aTOMOB, HOH, MOJIeKy TeopeTruueckue
OCHOBBI XUMUU. XUMHUUECKHH 2JIEMEHT. ATOM. SIIpo aTroma, H30TOMbI. DJIeK- TPOHHAsI 000JI0UKA.

DHepreTuyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTAIH, S-, P-, d-37eMeHThI. OCOOEHHOCTH pacrpeieIeHus
AJIEKTPOHOB 1O OPOUTAJISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(PUTYpaIus

aTOMOB. DJIEKTPOOTPHULATEIBHOCTb.

[lepuonnueckuii 3akon u [lepuonnueckas cucrema xummuueckux 3neMeHToB 1. . Menneneesa. CBs3b
MepUoNYECcKoro 3akoHa u lleprognueckoit cuctemsl XxuMuueckux snemeHToB J[. . MenzaeneeBa ¢ coBpeMeHHON
Teopuel CTPOSHHs aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTHIX M CJIOKHBIX BEUIECTB MO IPYIIAM U NepruoAaM. 3HaY€HUE EPUOIMUECKOT0 3aKOHA B Pa3BUTUHU HAYKH.
CrtpoeHnue BeniecTBa. XuMU4ecKast cBsi3b. BUbl XUMHUECKOH CBsI3U (KOBAJICHTHAs HEMOJSPHAS U MOJIsIpHas,
WMOHHAsI, MeTaTu4eckasi). MexaHu3mbl 00pa30BaHMs KOBAJIEHTHOW XUMHUYECKOH CBsI3U (OOMEHHBIN U IOHOPHO-
akuenTopHselii). Bogopoanas cBs3bk. BaneHTHOCTB. DneKTpoOTpHULIaTeIbHOCTh. CTeneHb OKUCIeHHs. IOHbI: KATHOHBI
Y aHUOHBI. BeliecTBa MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BelllecTBa. TUIIbI
KPUCTAJUTMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUITA KPUCTAIITUHISCKOM

peHIéTKI/I.HOHSITI/Ie O TUCIICPCHBIX CUCTEMAX. HctuaHBIE N KOJUIOMIHBIC PACTBOPHI. Maccosas J0JIs1 BEeIECTBaA B
pacTBope.

Krnaccudukanus Heopranndeckux coeimHeHnil. HoMeHkaTypa HeopraHu4ecKruxX BeIIecTB. | eHeTHuecKas CBsI3b
HCOPTraHNYCCKUX BCIICCTB, IIPUHAJICIKAIINX K PA3JIMYHBIM KIaCcCaM.

Xumunyeckas peakuus. Knaccupukanns XMMHUUECKUX peakliuii B HEOPraHUYECKON U OpraHM4ecKoi XUMHUHU. 3aKOH
COXpaHEHUs1 MaCChl BELIECTB; 3aKOH COXPAaHEHUS U IIPEBPALLECHUS DHEPTUH IIPU XUMUYECKHUX PEAKLUAX.

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB.

OO6partuMeble peakinu. XUMU4ecKoe paBHOBecHe. DaKTOPbI, BIUSIOMINE HA COCTOSHUE XUMHUECKOTO PABHOBECHS.
[Tpunmun Jle [latense.

3JICKTpOJII/ITI/I‘ICCKaSI Aucconuanus. CuiIbHEIE U CJIaGI:Ie OJICKTPOJIUTHI.

Cpeza BOIHBIX PaCTBOPOB BEIIECTB: KUCIIas, HEHTpasbHas, mienaounas. [lousmue o 600opoonom nokazamene (PH)
pacmeopa. Peakiiuun HOHHOTO 0OMeHa. [ uoponus neopeanuyeckux u opeanudeckux geujecms. OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC peakluuu. [lonamue 06 s1ekmpoausze pacniagos u pacmeopos coneii. [lpumenenue
NEeKMPONU3A.



DKCnepruMEHTAIBHBIE METO bl U3yUEHHUS BEIIECTB M MX MPEBpaIeHuil: feMoHcTpanus tadnui «llepnoaunaeckas
cucteMa XuMudeckux 3nmeMeHToB J1.1. MenneneeBay; nzydeHne Mojaesiell KpUCTAIUTMIECKUX PEHIETOK; HAOII0IeHUE
Y ONMCaHUE JIEMOHCTPAMOHHBIX

1 JTa0OPATOPHBIX OIBITOB (Pa3lioKEeHUE IEPOKCHIA BOJIOPO/Ia B IPUCYTCTBUH KaTAIM3aTOPA, OMPECIICHUE CPEeIbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHLHOTO UHANKATOPA, PEAKIIMK HOHHOTO 0OMEHa); MPOBEICHUE
MPAaKTUYECKON paboThl «BiusiHue pa3nu4HbIX (GaKTOPOB HA CKOPOCTh XMMUYECKOH peakiumn». Pacuémuoie

3a0auu

Pacu€tpl Mo ypaBHEHUSIM XUMHUYECKUX PEAKIMA, B TOM YHUCIIE TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C
HCIOJIb30BAHUEM IOHATHS «MAaCCOBAs JOJIS BEIISCTBAY.

Paznen 2. Heopranndeckasi Xumus

Hewmeramnsl. [Tonoxxenune nemetamwio B [lepuoauueckoit cucteMe xumudeckux snemeHToB 1.1, MenneneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. DHU3nUYecKre CBOWCTBA HEMETAIIIOB. AJTIOTPOITHS HEMETAJIIIOB (Ha MpuMepe
KHCJIOPOJIa, cepbl, hocdopa U yrieposa).

XUMHUYECKUE CBOMCTBA BAKHEHIIINX HEMETAJUIOB (TalIOreHOB, CEPhI, a30Ta, Gpocdopa, yriepoaa u KpeMHHS) U UX
COCIMHEHHH (OKCHJIOB, KUCIOPOCOAECPKAIINX KUCIIOT, BOJIOPOJIHBIX COCIUHE-HUM).

[IpumeHeHne BaXHEUIIINX HEMETAUIOB U UX COCIMHEHUM.

Mertannel. [lonoxenune metamioB B [lepuonndeckoit cucteMe xumuueckux 3mneMeHToB /. 1. Menneneesa.
Oco0eHHOCTH CTPOCHHUS JIEKTPOHHBIX 000JI09eK aTOMOB MeTaiuioB. OO0Iue Gpu3nveckre CBOHCTBA METAILIOB.
CnutaBbl METAJIOB. DJICKTPOXUMUYECKUHN Psijl HANIPSHKEHU METaJJIOB.

XHUMHYECKHE CBOMCTBA BAXKHEHUIIINX METAJUIOB (HATPHM, KUK, KAJIBIIMI, MArHUN, aTFOMUHHANA, IIMHK, XPOM, JKEJIE30,
MeJIb) U UX COSIUHEHUH.

O61ue cniocoObl monydeHust MetamuioB. Memannypeus. Kopposus memannog. Cnocodwl 3auumol om KOppo3uu.
[IpumeHeHne MeTanIoB B ObITY, IPUPOJIE U TEXHHKE.

DKCnepUMEHTAIbHBIE METObI U3yUEHUS BEILIECTB U UX MPEBPAILCHHI: U3yYeHHE KOJJIEKIIMH «MeTaibl ¥ CIUIaBbD,
00pa3I[0B HEMETAIJIOB; PElICHHE SKCIIEPUMEHTANIBHBIX 33]1a4; HA0II0IeHHUE U OMTUCaHNe IEMOHCTPAIMOHHBIX U
1abOPaTOPHBIX OMBITOB (B3aUMOJICHCTBUE TUPOKCHA AIFOMUHHUS C PACTBOPAMU KHUCIIOT U IIeTIoueii, KaueCTBEHHBIE
peaKkIny Ha KaTHOHBI METAJIIOB).

Pacuémmnuie 3a0auu

Pacuéter Mmacchl BemecTBa Wiiv 00bEMa ra3oB 10 U3BECTHOMY KOJHMYECTBY BEIIECTBA, MACCEe WM 00bEMY OJTHOTO U3
YYaCTBYIOIINX B PEAKIIUHU BEIIECTB; PacU€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIINH, €CITN
OJIHO U3 BEILIECTB UMEET NMPUMECH. XUMHUS U KU3Hb

Ponp xumuu B oOecrieueHur HKOJIOTHYECKOM, SJHEPTETUUECKON U MUIIEBON 0€3011aCHOCTH, Pa3BUTUN METUIIUHEI.
[lonsiTHE 0 HAYYHBIX METOAAX MMO3HAHMS BEIIECTB U XUMHUYECKUX PEAKIIHi.

[IpencraBienust 06 OOIMIMX HAYYHBIX MIPUHIIMITAX MPOMBIIUIEHHOTO MOJTYYSHHs BAXKHEHIIINX BellecTB. UeIoBeK B
MHUpE BEUIECTB U MAaTEPUAJIOB: BaXKHEHIIINE CTPOUTEIbHBIE MaTepUabl, KOHCTPYKIIMOHHBIE MaTepUaibl, KPACKH,
CTEKJIO, KepaMHKa, MaTePHAIIbI TSI SJICKTPOHUKH, HAHOMATEpUaJlbl, OPTaHUYECKHE M MUHEPAIbHBIE YI0OpEHUS.
XuMUS U 30POBBE YETOBEKA: MpaBUila UCIIOIb30BAHUS IEKAPCTBEHHBIX MPEMapaToB; MpaBmiia 0€30MacHOTO
WCIIOIH30BaHUS TPETapaToB OBITOBOW XWMHH B TIOBCETHEBHOM JKU3HHU.
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TeMaTnuyeckoe NJIAHMPOBAHUE
Ne Tema/pazaen KosnnuyectBo | Duekrponnbie (nupposbie)
paszaena 4acoB o0pa3oBaTejibHbIE PeCypchbl
1. CTpoeHne BelecTs 9 1.http://www.chem.msu.su/rus
2.http:/lwww.alhimik.ru
2. XuMHYecKHE peaKIHu 12 1.http://www.hij.ru
2. http://www.chemistry.ru
3. http://experiment.edu.ru
3. BemecTBa u HX CBOiicTBa 9 1. http://him.1september.ru
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0011eCTBO 2.http://maratakm.narod.ru
5. MoeTOpeHune 2
6. Hroro 34
I'pad¥K KOHTPOJIBLHBIX NPOLEAYD 110 NPEeAMETY
Ne TeMa KOHTPOJILHOIO YPOKa Hara Ipumeyanue
KOHTPOJILHOM
padoThI
1. Bxonnas koHTposbHas paborTa. 2-3  Henend
CEHTAOPb
2023
2. KontponpsHast padora Ne 1 «Crpoenwue| 21-22 Henens

Py0exxHblIit KOHTPOIBL

BellecTBa.  XUMHUYecKass  peakuus»| ¢espanb 2024

3. KontponbHas padora Ne 2 «Bemecta

32-33
Y UX CBOMCTBa» ITOrOBBIN KOHTPOJIb. Henensa

2024

Man

[TpakTrueckue padboTs! o 30 MUH.

Y4eOHO-MeTOAMYECKOE 00ecnieueHne 00pa30BaTeIbHOIO NMpouecca

Ne Ha3zBanue noco6us ABTOp mocoous N3natenbecTBO I'on
U3aHNS
Jns ygammxcs
| Xumust 11 xmacc. ba3obrit O.C. I'abpuersH. M.: «IIpocBereHne 2020
YPOBEHb N.T". OctpoymoB
C.A Cmankos
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1| Xumus. Paboune nporpammer. | O.C. ['abpuensn M.: «IIpoceuieHue» 2020
bazoBerit  ypoBens. YuebGuoe| H.I'. Octpoymon

rnocooue mst| C.A Ciagkos
0011e00pa3oBaTeIbHBIX
OpraHu3anui
2| KontpomnbHbie u ipoBepounsbie | O.C ["abpuensH. «Ipoda», Mockpa 2018.
pabotsr. Xumust. K y4eOHUKY | [T.]1. Bepéskun,
0.C. A.A. YmakoBa
lNabpuensna «Xumus. 11».
3| HacrosbHast KHUTa yIUTEIs O. C. I'abpuensH, «Ipoda», Mockpa 2016rona.
XUMUU N.I". OctpoymoB

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru ['azera «Xumusi» u callT 1y yauTens «5 uay Ha ypoK XUMHUH»
http://him.1september.ru Equnas xomtekmus LIOP: [IpenMeTHas KOMIEKIHS « XUMHS

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HaY4HbIE SKCTIEPUMEHTBI: XUMHusL. Kosekiust
Poccuiickoro o6mieo0pa3zoBareapHOTO TopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoit
http://www alhimik.ru Bcepoccuiickast omumMnuaia mKoJIbHAKOB TT0 XUMUHU
http://chem.rusolymp.ru Opranuueckasi XuMHusi: SJI€KTPOHHBINH YUSOHHUK AJIs
cpenueil mkonbl http://www.chemistry.ssu.samara.ru OCHOBBI XUMUHU:
ANEeKTPOHHBIN yueOHuk http://www hemi.nsu.ru OTKpBITBIN KOJUIEK:
Xumust

http://www.chemistry.ru JlucranuinoHHast O1MMIIKMAAA 10 XUMHUU: TEIEKOMMYHUKAIIMOHHBINA 00pa30BaTeIbHbIN
MPOEKT

[udposas nadoparopust «PoOukIad».









