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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO o0OIIero oOpa3oBaHus (YriIyOnEHHBIN
YpOBEHB) COCTaBJICHa Ha OCHOBE TPeOOBAaHUI K pe3ylbTaTaM OCBOEHUSI OCHOBHOMU
o0pa3oBaTeabHOM POrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTABICHHbIX
B ®I'OC OOO, ¢ yuerom (enepasibHON paboyeil mporpaMMbl BOCITUTaAHUSI.

[IporpaMMa mo xumuu paszpaboTaHa C LEIbIO OKa3aHHUS METOIUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM [Oa€T MNPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMeTa, OIpeiessieT 00s13aTeNbHOE IPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenam M Te€MaM, pachpeleseHue IO  KiaccaM, pPEeKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHS XHMHU C YYE€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
ocoOeHHOCTe oOywaromuxcsi. B mnporpaMMme 10 XUMHU — yYWUTHIBAIOTCS
BO3MOXKHOCTH y4e€0OHOTO MpeAMeTa B peajan3alud TpeOOBaHUN K TJIaHUPYEMbIM
JUYHOCTHBIM, METANpPEeJIMETHBIM U NPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4€OHO-NO3HABAaTEIbHOW  JIE€SITEIIBHOCTU
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHMU.

W3ydyeHne XuMUM Ha ypOBHE OCHOBHOIO 00Imero o0pa3oBaHus
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsl BHIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, PA3BUTHS MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN U
MHTEpPECOB OOyYaronIuxcsi, Ha MPOJOJDKEHHE OOYyYEeHHsS Ha YPOBHE CPEIAHEro
oOmiero oOpa3oBaHusI.

3HaHMEe XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aronierocsi, €ro MpeACcTaBlICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXHYIO
poJib UrparoT GOPMUPYEMbIC XUMHUEH TTPEACTABICHHUS O MIPEBPAILCHUSIX YHEPTUH U
BEIIECTB B TPHUPOJAE, O IMYTAX PEIICHUsS TI00ATBHBIX MPOOJIEeM YCTONYHBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOW, DJHEPIETUYECKOM, IPOIOBOJIBCTBEHHOM
po0seM, MpoOIIeMbI IKOJIOTHIECKON 0€30MacCHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
(bopMUPOBaHUSA KYJIBTYPBI IMYHOCTH 00YyUaIOIIUXCS, MX 0011IeH U (PyHKIIMOHAIBHOM
IPaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHUE MBILIUIEHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITENbHOW  Y4EOHOW JIESITeNIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;



3HAKOMUT CO CHEU(UKON HAYYHOIO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
MPEICTABICHUN O €IUHCTBE MPUPOIbl U YEIOBEKA, SBJISICTCS KIIOYEBBIM STAllOM B
(bopMHUpPOBaHUN €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YYalOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAyYHBIM 3HAHUSAM, K TIPUPOJIC, K YETOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHUECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUYMBAIOTCSA CIEIM(PUKON
CONlep KaHMUs TIPEeIMEeTa, KOTOPBIM SIBISETCS TEAArOTMYecKH anarnTHPOBAHHBIM
OTpaXEHUEM OTIPEICTICHHOTO 3TaIa Pa3BUTHS XUMHH.

YrnyOonéHHBIN Kype XUMHUU OCHOBHOTO 00IIIero 0O0pa3oBaHMs OPUEHTUPOBAH
HA OCBOCHHME OOYYAIOIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUI XUMHUH, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOIOJIATAIONINX MPEICTABICHUN OOIIEH XUMUU U
OTJICTLHBIX 3HAYNMBIX IMOHATUNA OPTaHUICCKON XUMHH.

CtpykTypa coaepKaHUs MPOTPaMMBI IO XUMHH C(POPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTO Toaxoaa K e€ m3yudeHuro. CojaeprkaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHSATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MTOHSATUN O XUMUYECKON
peakiuu. O0e 3T CHUCTEMbl OPraHU30BaHbI MO MPUHIUITY MOCIEIOBATEIBHOTO
pa3BUTHS 3HAHWW HA OCHOBE TECOPETHUCCKUX MPEACTABICHUI Pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnoanueckoro 3akoHa JI.M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

YYEHHSI O CTPOCHUM aTOMa U XUMHYECKOU CBSI3U;

MIPEICTABICHUHA 00 JIEKTPOJIMTHYECKON JUCCOIMAIINY BEIIECTB B PaCTBOPax;

0 XUMUYECKON KMHETUKE ¥ TEPMOAMHAMUKE.

B OCHOBY TeopeTHuecKnX 3HAHWW ITOJOKECHBI AMITUPUYECCKH ITOTYyYCHHBIC
dakTtbel. TeopeTndyeckre 3HaHUS PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS
K JpyromMy W o00ecrneuyrBalOT OOydYaroIIuMCs BO3MOXXHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOWCTBA, CTPOCHHE M O0OJIACTH TPAKTUYCCKOTO MPUMCHCHHS
N3Y4aeMbIX BEIIECTB.

OcBoeHue coaep)KaHWs MPOTPaMMbl IO  XHUMHH  TMPOUCXOJUT  C
WCITOJIb30BAaHUEM 3HAHUHN U3 paHEe U3yUYCHHBIX YUEOHBIX MPEIMETOB: OKPY KON
MHUp, Onosiorus, u3nka, MaTeMaTHKa, reorpadusi, TEXHOJIOTHsI, HCTOPHS.

[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHHsl MO XUMUU (YriayOJIEHHBIM
YpPOBEHb) OpPHCHTHpPOBAHA Ha COXpaHCHHE (PYHIAMEHTAJBLHOTO XapakKTepa
oOpa3oBaHus, crnenupUKU Y4eOHOTO TMpeaMera W O00ECTeueHHe YCIENIHOTO
oOydeHHsI Ha CIEQYyIOIIeM YypOBHE oOpa3oBaHusi. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BHUBAIOIIAs W MPAKTUYCCKAs HAMPaBICHHOCTh OOYYCHHS] XUMHH,
mupdepenumanust  o0ydeHHUs,  BKJIOYArOmas  NOpPOPWIbHYIO  MOJATOTOBKY
oOydJaroImMxcss M TIOCICAYIONIee CaMOOTPEICICHUE B BBIOOpE HaIpaBICHUS
oOyueHust B IpoUIbHBIX KJaccax.



VYrnyOnéHHoe UW3ydYeHHE XMMHMHM  CIIOCOOCTBYET  peaju3aluu  3ajad
1po(heCCHOHATIBHON OPUEHTALIMHU U HAIIPaBJIEHO Ha MPEAOCTaBICHUE BO3MOXHOCTH
KaXIOMYy O00ydYaromemycsi HpOsSIBUTh CBOM HHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIIOCOOHOCTH MPU U3YUEHUH y4eOHOTO MpeaMeTa, HEOOXOAUMBIE AJIs POIOJKEHUS
oOpa3oBaHUs U JATBHEHIIICH TPYIOBOH NESITEIILHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuYeHa JJIs
UCIIOJIb30BaHUsI B O0OPAa30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIIUX MPOTrPAMMBI
muddepennupoBanHoro (YrimyO0n€HHOT0, MPO(GUILHOTO) HW3YYCHHUS OTAEIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHU.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHUYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHHUS, O0JIACTU MPAKTUYECKOW NeATEeIbHOCTU
YEeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B JOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(GakToB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH, TOCTYITHBIX 00001EHU
MHUPOBO33PEHUYECKOTO0 XapaKTepa, sI3blka HayKd, B MPUOOIICHUM K HAYYHBIM
METOJAaM TO3HaHUS IIPpU M3YYCHUM BEUIECTB W XUMHUYECKUX PEAKLUH,
(OopMHpPOBaHUU U PA3BUTHUHN MTO3HABATENIHBIX YMEHUI U CIIOCOOOB JIEATEIbHOCTH U
UX TPUMEHEHWU B YYEOHO-IIO3HABATENIbHOM M y4eOHO-UCCIEI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHHM TpaBUJ 0€30MacHOro oOpalleHusi C BELleCTBaMH B
IIOBCETHEBHOM KU3HH.

[enn u3ydeHus: XUMUU OTPAXKarOT HAMPABIEHHOCTh OOYUYEHHS HA Pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTA U OOLLEH KyIbTYPHI.

N3yyeHne XMMUM HApPaBICHO Ha JOCTUKEHUE CIEAYIOIINX LEJICH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

(GbopMHpPOBaHKE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpA, KaK OCHOBBI JUISl NTOHUMAaHUS XWMHYECKOW CTOPOHBI
SIBJICHUI OKPY>KAIOLIET0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW TIO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  Hay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHEe MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K MU3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (PYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIlEr0o MHUpa, MCIHOJIb3Ys 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU N3YYECHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOJIEM B IOBCEITHEBHOW KU3HU U TPYAOBOU
NEeSATEIbHOCTH;



pazBuTHE Yy oOOydarouuxcsi HMHTepeca K M3yYeHHUI0 XUMHUM U chepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAPABJICHHOCTH AAJIbHEUIIIEr0 00yUYEHNUS;

OCO3HAHME LIEHHOCTH XUMUYECKHUX 3HAHUU B KU3HHU YEJIOBEKA, MOBBIIICHHE
YPOBHSL DKOJIOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIUX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npuoOpeTeHrne 00YyYaIOIMMHUCS ONBbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINM ), HEOOXOAMMBIX JJI Pa3JIUYHBIX BUIOB JI€ATEIHOCTH.

Ha yrny6nénnoe n3yuenne yaeOHOTO mpeaMera « XuMHUsD OTBOAUTCS 1o 136
gacoB B 8 u 9 kiaccax (4 Jaca B HeJien0), Bcero 272 vaca 3a 1Ba rojia 00y4eHusI.



COJEPKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

Xumusi — BaxkHasi 007acTh €CTECTBO3HAHMS M MPAKTUYECKOW NESITEIbHOCTH
yenoBeka. [Ipenmer xumun. Pons xumun B xu3HH yenoBeka. KpaTkue cBenenus 00
VMCTOPUHM BO3HHKHOBEHHSI M Pa3BUTUS XUMHH. XUMHS B CHCTEME HAayK. lema u
BellecTBa. PU3NUECKHE U XUMHUYECKUE CBOKMCTBA BEIIECTB. ATPEraTHBIE COCTOSIHUSA
BellecTB. lIoHATHE O TEOPETMUECKHX W SMIMPUYECKHX METOAAX MO3HAHUS B
€CTECTBCHHBIX HayKax. [IpeacTaBiieHus 0 HAyYHOM IO3HAHMHU HA SMIUPUYECKOM
ypOBHE: HAOJIOJCHUE, U3MEPEHUE, IKCIEPUMEHT, MOJCIUPOBAHUE, BBIYUCIICHUE.
[IpencraBienust 0 HAy4YHOM TO3HAHUHU HA TEOPETUYECKOM YPOBHE: Hay4UHbIC (DaKTHI,
npoOsema, TuroTe3a, TEopus, 3aKO0H.

SA3b1k xuMun. VICTOUHUKY XUMHUYECKOU MH(DOpMaIuu.

[lonarue o Merogax padOThl ¢ XMMUYECKUMHU BellecTBaMu. O0opyaoBaHue
IIKOJLHOM XHUMHU4YECKOM Jabopatopuu. IIpaBuna Oe3omacHOro oOpaiieHus ¢
BEIIECTBAMHU U JTAOOPATOPHBIM 000PYAOBaHUEM.

Hucrteie BemectBa U cMecu. [Ipuponnsie cMmecu: BO3AyX, IPUPOAHBIN ras,
He(Th, NPUPOHBIE BOJIbI, TOPHBIE OPOLI U MUHEPAIIHL. [IOHSTHE O TOMOTE€HHBIX U
reTeporeHHbIx cmecsx. CrocoOsbl pazaeneHus: cmeceil. OuncTKa BEIIECTB.

BemectBa m Xumuyeckue peakuur. ATOMBI M MOJICKYJbl. XHUMHUYECKUE
anemMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThble U CIIOXKHBIE BEIIECTBA.
Meraibl 1 HeMeTauibl. BelecTsa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumunyeckas popmyiia. BaaeHTHOCTh aTOMOB XUMUUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSHCTBA cOcTaBa BemlecTB. ONpeAesaeHne BAJCHTHOCTH 3JIEMEHTOB 10
dbopmyram OMHAPHBIX COCTUHEHUN U cOCTaBIeHUE POpMyITT OMHAPHBIX COCTMHEHHM
M0 BAJEHTHOCTU 3JieMeHTOB. OTHOCUTENbHAs aToMHas Macca. OTHOCHUTENbHas
MOJIEKYJISIpHass macca. MaccoBas 101 XHUMHUYECKOI'O 3JIEMEHTA B COCIMHEHHUH.
Haxoxnenue npocreiimeit ¢popMysbl BEIIECTBA 10 MACCOBBIM JI0JISIM 3JIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeIUHEHUW. MonsipHas Macca cmecH BelecTB. MouibHas HoJist
XUMHUUYECKOTO DJIeMEHTa B coeauHeHuHu. HaxokaeHue mnpocreiein (hopMyibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBusl NpoTeKaHUs XUMHUYECKUX Peakifil. 3aKOH COXpPAHEHHSI MacChl BEILIECTB.
AToMHO-MoJeKymsipHas Teopus. Kusznb u jaestensHocTh M.B. JlomoHocoBa.
XuMHUYeCcKre ypaBHEHUS. TUIIBI XUMUYECKUX pPEaKIUi (COeAMHEHUS, PA3I0KEHNUS,
3aMelleHus, o0oMeHa). Pacuersl o XuMUYEeCKUM ypaBHEHUSIM.



OKCIIEpUMEHTAIbHOE M3YYEHUE BEIIECTB MW SBJICHUN. 3HAKOMCTBO C
XUMHUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpareHus ¢ 1abopaTopHbIM 00opynoBanueM. 3yuenue u onvcanue GU3nIecKux
CBOMCTB OOpa3I[OB HEOPTaHUYECKUX BEIIECTB — METAUIOB M HEMETaJlIOB.
Habmonenue gusnueckux (IIaBjieHUE BOCKA, TassHUE JIbJla, paCTHPAaHUE caxapa B
CTYINIKE, KHWIIEHHE€ W KOHJIGHCAllUsl BOJIbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
MPOKaJIMBAaHUE MEAHOUN MPOBOJIOKHU, B3aUMOJCHCTBHAE COABI WIM MEJIa C COJISTHOU
KHUCJIOTOM) siBieHUd. O3HAaKOMIIEHHE ¢ 00pa3laMH BEIIECTB KOJIUYECTBOM | MOIIb.
HaGnrogenue © onucaHue MNPU3HAKOB NPOTEKAHUS XWMHYECKHX peaKUui
(pa3noxeHue caxapa, B3aUMOJCHCTBHE CEPHOM KHUCJIOTHI C XJIOPHIAOM Oapws,
MOJIy4eHHE U pasiiokenue rusipokcuaa meau (1) mpu HarpeBanuu, B3auMo ielicTBHE
xene3a ¢ pactBopoM conu meau (I1). M3ydenue coco6oB pazzienenus cmeceit (¢
MTOMOIIBIO MarHura, bunbTpoBaHUE, BbITTApMBaHUE, TUCTUIUISINS,
xpoMarorpadus), MpOBEAEHUE OUYMCTKH MOBapeHHOW conu. Habmonenue wu
OMMCAHUE ONBITOB, WILTFOCTPUPYIOIINX 3aKOH COXPAHEHUS MACCHI.

BaxxHeline npeacTraBuTe M HECOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bozmyx — cmech razoB. CocrtaB Bo3ayxa. 3aKOH
ABorazipo. Mosapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta3O0B.
OmnpeneneHne OTHOCUTENBHONM MOJICKYJIIPHOW MacChl ra3000pa3HOro BEUIECTBA IO
W3BECTHOM OTHOCUTENHHOM TIUIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUUYECKUX PEaKLIHSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxkaenue kuciopona B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKUMU TOPEHUS U OKUCIICHUS).
[Iponecchl okucneHus B xuBoM npupone. Oxcuasl. [IpuMeHeHue kuciopona.
CriocoObl MoTy4YeHus: KUCI0po/ia B JabOpaTOpuu U MpoMbILIeHHOCTH. [loHsTHE O
karamu3arope. Kpyrosopor kwuciopoga B mnpupoge. O30H — auIoTponHas
Moudukanus kuciaopoaa. O30HOBBIN CI0M, €ro 3HAUCHUE JIJIs )KUBBIX OPraHU3MOB.
Pa3pymienue 030HOBOTO CJ104.

TemnoBoi »hdEeKT XUMHUUECKOW pEakluu, TEPMOXUMHUYECKHUE ypaBHEHUS,
9K30- U JHIOTEepMUUYECKUE peakuuu. TommmBo. Mcnonp30BaHue yriisi U ME€TaHa B
KauecTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBoM dddexre.

Bonopoa — anemeHT u nipoctoe BeniecTBo. HaxoxaeHue Boiopoa B Ipupo/ie,
bu3nUecKue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI osrydyeHus. [lonstue
0 KUCJIOTax U cojisix. Mcnonap30BaHue BOJOPO/ia B KAYECTBE TOILJIMBA.

Bona. ®usnueckue cBoicTtBa BOoAbl. Boma kak pacrBoputenb. PacTBOpEI.
HacebllieHHble ¥ HEHACBIIIEHHbIE pPAacTBOPBL. PacTBOpUMOCTH BELIECTB B BOJIE.
@dakTopbl, BIUAIONIME HA PACTBOPUMOCTb TBEPABIX M Ta3000pa3HbIX BEIIECTB.
CriocoObl BbIpaXeHHs] KOHLIEHTPAMU PacTBOPOB: MAaccoBasi J10Jil pacTBOPEHHOTO



BEIIECTBA, MOJISIpHAs KOHIIEHTpauus. Poib pacTBOPOB B NPUPOAE U B KU3HU
YeJI0BEKa.

Xumudeckue cBoiictBa Bojbl. IloHstTne 00 ocHoBaHusx. I[loHsTHe 00
uHaMKaTopax. KpyroBopoT BoAbI B NPUPOJE. 3arps3HEHUE MIPUPOJIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJI.

Knaccuduxanus nHeopranumdeckux coenuHeHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cojeoOpasyromiue (OCHOBHBbIE, KHCJIOTHBIC, aM{@oOTepHbIe) U
HecosieoOpazyomue. MexayHapoaHas HOMEHKJIATypa OKCHIOB. TpuBHaNbHBIC
Ha3BaHMsS OKCHIOB. DU3NUECKHE U XapaKTEPHbIE XUMHUUYECKUE CBOMCTBA OKCHJIOB
(B3auMOJEICTBHUE C BOJIOM, C KUCIOTAMH U OCHOBAHUSIMU, C JPYTUMH OKCUIAMU).
[TomydyeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX M KUCJIOPOACOEPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoJlHass HOMEHKJIATypa U
TPUBHAJIbHBIE Ha3BaHUs KHUCIOT. DUBMYECKHE M XUMHUYECKHE CBOMCTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctu MetawuioB H.H. bekeroBa. Ilonydenue kucnor. KucimoTel B
MIPUPOJIE, MPUMEHEHUE BAXKHEUIIINX KUCIOT.

OcHoBanus. Krnaccudukanuss OCHOBaHM: WIEJIOYM W HEPACTBOPUMBIE
OCHOBaHHUA. MexXTyHapoiHasi HOMEHKJIaTypa OCHOBaHMI. TpuBHaIbHBIC Ha3BAHUS
ocHoBaHui. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCIOTHBIMH OKCUIAMH,
KHCIIOTAaMU U COJISIMH) M CHOCOOBI mojiyueHus. HepacTBopumbie OCHOBaHHUSI, MX
CBOMCTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 am@oTepHBIX TUAPOKCHIAX (HA MPUMEPE THUAPOKCHUIIOB IIMHKA M
AJTIOMUHHS ). XUMHYECKHE CBOMCTBA (B3aUMOJICCTBHE C KUCIIOTAMH H IIEJI0YaMM) U
MOJTYyYEHHE.

Comu  (cpemnue, KHUCTbIe, OCHOBHBIC, JBOWHBIC). MexayHapoaHas
HOMEHKJIaTypa cojied. TpuBHanbHble Ha3BaHUs coer. PU3NYECKUE U XapaKTEPHbBIE
XMMHAYECKME CBOWCTBA Ha ITpuMepe cpeanux coiier. [lomydenue coineil.

['eHeTnyeckas CBSI3b MEXKIY KJIacCaMU HEOPTaHUYECKUX COEIUHEHUM.

DKCIepUMEHTAIIbHOE U3YYCHUE BEILIECTB U SIBJICHHI:

KOJIMYECTBEHHOE OTPEJIETICHUE COAEPKaHUsI KUCIOPOAa B BO3IYXE;

MoJIyuyeHue, CoOOMpaHue, paclio3HaBaHUE U U3yUYCHUE CBOMCTB KHUCIOPO/Ia;

HaOJIIOJICHUE B3aUMOJICMCTBUSI BEIIECTB C KHUCIOPOJOM U YCIIOBHM
BO3HUKHOBEHUS U MPEKPaIICHUSI TOPECHHUS;

O3HAKOMJIEHHUE C 00pa3IiaMyu OKCHUJIOB U OTMCAHKUE UX CBOMCTB;

MoJIydyeHHue, coOMpaHue, paclo3HaBaHWE W HM3Y4YEHHUE CBOWCTB BOJOPOJA
(ropenue);

B3aMMO/ICHCTBHE BoAopoa ¢ okcuaom Meau (11);



UCCJIEIOBAHUE OCOOEHHOCTE  pPacTBOPEHMsSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

MIPUTOTOBJICHUE PACTBOPOB C ONMPEIEICHHON MaCCOBOM J0JI€l PACTBOPEHHOTO
BEILECTBA;

IIPUTOTOBIICHUE PACTBOPOB C OMNPEACICHHOW MOJIAPHOW KOHIEHTpALUEH
PacTBOPEHHOTO BEIIECTBA;

B3aMMOJICUCTBHE BOJIbI C METAJIJIAMU (HATPUEM U KAJIbLIUEM);

OIpPEIEICHHE PACTBOPOB KUCIOT U MIEJIOYEH C MOMOIIBI0 NHANKATOPOB;

UCClIeJOBaHNE 00pa3Il0B HEOPTaHUYECKUX BEUIECTB PA3IUMYHBIX KJIACCOB,;

u3ydeHue B3anmozeicTBusa okcuaa menu (l1) ¢ pactBopoM cepHON KHUCTOTHI,
KHUCJIOT C METAJJIAMHU, PEAKIIUN HEUTpaIu3aluu;

MOJIyYEHHE HEPACTBOPUMBIX OCHOBAHHI, BBITECHEHHE OIHOTO METaia
JIPYTUM U3 PacTBOPa COJIH;

B3aMMOJICUCTBHE TMAPOKCUIA LIMHKA C pACTBOPAaMU KUCIIOT U LIEI0YEH;

pELIEHHE DHKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCAUHEHUI.

Ilepnoanyecknit 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
jemeHTOB /I. 1. MenaesieeBa

Crpoenrie aToMOB. XUMHUYECKast CBsI3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
peaKkiuu.

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynnax (CeMencTBax) CXOJIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, rajoreHax, MHEPTHbIX (OJaropoJgHbIX) raszax. OJIEMEHTBI, KOTOpbIE
00pa3zyroT aM(oTepHbIe OKCUBI U TUIAPOKCHU/IBI.

[Tepuoanuecknii 3akoH. OTkpbiTHE [lepuoanueckoro 3akoHa. [lepuonnueckas
cucremMa xumuueckux diemeHToB [[. M. MenaeneeBa. Koporkonepuonnas u
JUIMHHOTIepuoaHast (opmbl Tabimuubl «llepuonnueckas cuctemMa XHUMHYECKHX
anemenToB /. 1. Menneneesay. Ilepuoasl u rpynisl (A- u b-rpymisr).

Crpoenne aromoB. CoctaB aTOMHBIX snaep. M3oromnbl. PagnoakTUBHOCTE.
DONeKTpOHBI. DJIEKTPOHHAS OpOUTATb. DHEPreTUYeCKHe YPOBHH M TOJYPOBHH
atoma: S-, p-, d-opOuramu. DEeKTpOHHBbIE KOH(MUIYPALMH U BJIEKTPOHHO-
rpaduueckue Gopmyiabl aTroMoB. DPU3NYECKHM CMBICT TOPSAIKOBOIO HOMEpA,
HOMEpA MepHoJia U rpyIiibl 3eMeHTa. CTpOeHUE ANEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuyeckux 35meMeHToB [lepuoanueckoii cuctemsel 1. . Menneneena:
pacrpeneseHue JJIEKTPOHOB 10 DJHEPreTHYECKMM YPOBHSIM, MOAYPOBHSAM U
opoutansam. Guznueckuit cMmpica [lepuoandeckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUsl paJuyca aTOMOB XHUMUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETANIMYECKUX CBOMCTB MO IpynnaM u nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEMHEHUN XUMUYECKUX 3JIEMEHTOB B MEpUOaX U



rpynmnax. XapakTepUCTHKAa XHWMHYECKOTO DJIEMEHTA II0 €ro IOJOXKEHUIO B
ITepuoanueckoiut cucreme 1. 1. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMAYECKUX
DJIEMEHTOB Ul pa3BUTHsA Hayku W npaktuku. . WM. MenneneeB — ydeHsld U
rpakIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHYECKUX JJIEMEHTOB. XUMHUYECKasi CBS3b.
Buabl XuMUYECKOW CBSI31: KOBAJICHTHAS MOJIIPHAS CBSI3b, KOBAJIECHTHAS HEMOISIPHAs
CBsI3b, MIOHHASI CBSI3b. MEXaHU3MBbI 00pa30BaHUS KOBAJICHTHON M MOHHOW CBS3H.
DNEKTPOHHBIC U CTPYKTYPHBIC (POPMYIIBI BellecTB. KaTHOHBI 1 aHUOHBI.

Kpucrannmueckue u amopdHbie BemiecTBa. THUIBI KpUCTAIITUYECKUX PEIIETOK:
MOHHAsA, aTOMHAs1, MOJICKYJISIpHAS U UX XaPAKTEPUCTUKH.

Crenenb okucieHus. OnpeseneHue cTerneHei OKUCICHNUsI aTOMOB B OMHAPHBIX
coenmuHEeHUAX.  OKHCIHUTENbHO-BOCCTAHOBHUTENIbHBIE  peakuuu.  [Ipouecchbl
OKHUCJIEHUS U BOCCTaHOBJIeHHA. OKHUcIUTEN W BoccTaHoBHUTENU. CocCTaBieHHE
YPaBHEHUI NPOCTHIX OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI M paCCTAHOBKA
B HUX KO3 (UIIUEHTOB METOI0M AJIEKTPOHHOTO OanaHca.

DKCIEpUMEHTAIIBHOE U3YYCHUE BEIIECTB U SIBJICHHI:

O3HAaKOMJIEHUE C 00pa3laMyd METAJJIIOB U HEMETAJLJIOB;

MOJICJIMPOBAHUE CTPOEHUS MOJEKYJ IpU TOMOIIM PHUCYHKOB, MOJIENEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIT;

MPOBEJECHUE  ONBITOB, WJUIIOCTPUPYIOIIUX  MOPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peAKIUH (TOPEHHE, PEAKIIMK PA3JIOKEHUS, COSTUHEHU).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XMMHHM B 8 Kilacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHWE KakK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U IOHATUMN, IPUHATHIX B OTACJIBHBIX €CTECTBEHHBIX HAYKaX.

OO01Me ecTeCTBEHHO-HAYYHBIE TIOHSTHS: ABJICHHUE (MPOLECC), HAYYHBIHN (aKT,
rUIoTe3a, TEOpHs, 3aKOH, aHaJlu3, CHHTE3, KilacCU(pUKAlMs, MNEPUOAUYHOCTD,
HaOJII0ICHUE, SKCIIEPUMEHT, MOCIIUPOBAHUE, U3MEPEHNE, MOJICTTh.

®dusnka: SBICHUS TNPUPONBI, (UBUYECKUE SBJICHHS, BEIIECTBO, TEIIO,
bu3nueckue BEIMYMHBI, CJAWHHIIBI HW3MEpPEHUs, O00bEM, Macca, arperaTHbIC
COCTOSIHUE BEUIECTBA, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJIEKYJIA, CTPOCHUE
ra3oB, >KMJAKOCTEH M TBEPIbIX (KPUCTAUIMYECKUX) TEJ, DJICKTPUUECKUU 3apsil,
KOJIMYECTBO TETIOTHI.

buonorus: 6uocdepa, porocuHTe3, MpoIecchl 0OMEHAa BEIIECTB.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
MCKOIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

TexHonorus: TexHocdepa, IPOU3BOJCTBO, XUMUYECKHUE TEXHOJIOTHH, ChIPBE,
KOHCTPYKIIMOHHBIE MaTEPUAIBI.



9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[ToBTOpeHHne W yriyOneHHe 3HAaHUN OCHOBHBIX pPa3leloB Kypca & Kiacca.
Crpoenune atomoB. CBOMCTBa aTOMOB XUMHUYECKHX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
U KAuyeCTBEHHbIC XapaKTEPUCTUKU (paguyc, 3JIEKTPOOTPULIATEIBHOCTb, DHEPIHS
noHuzauuun). IlocienoBaTenbHOCTh 3aNI0JHEHUS 3JIEKTPOHHBIX OPOHUTANIE aTOMOB
MajblXx nepuoAoB. OCOOEHHOCTH 3aMOJHEHUS 3JIEKTPOHHBIX OpOMTaNeld aTOMOB
OonpmMx mnepuoAoB. lleproguyeckas cucTeMa XMMUYECKHUX AJIIEMEHTOB B CBETE
NpEACTAaBICHUM O CcTpoeHuH aroma. CTeneHb OKUCICHHS W BaJEHTHOCTD.
[IpencrasieHue 0 NEPUOIUIECKON 3aBUCUMOCTA CBOMCTB XMUMHUYECKUX JIEMEHTOB
(371EKTPOOTPULIATENBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, KHJIKOM M ra3000pasHOM
COCTOSIHUM. Buabl XUMHUYECKOW CBA3U: HOHHAs, KOBAJICEHTHAs (HEMOJISIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MeEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3H.

MexxMoneKysipHble B3auMOJEHCTBUS (BOJOpOJHAs CBsI3b, CHIbl BaH-mep-
Baanbca). Tumbsl KpUCTANTMYECKUX PELIETOK — aTOMHAs, MOHHAs, METaJTHYECKas,
MOJIEKYJISIpHAsi — U OCOOEHHOCTH UX CTPOEHUs. 3aBUCUMOCTh CBOWCTB BEILLIECTBA OT
THUMNA KPUCTAJUIMYECKON PEIIETKU U BUIa XUMHUUYECKOW CBS3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHHWS  XMUMUYECKMX  PEAKLHUM.
Knaccudukanus XUMUYECKUX PEAKIUNA MO Pa3IMYHbIM MpU3HaKaM (M0 YHCIy U
COCTaBy Yy4YacTBYIOIIMX B PEaKIMUU BEIIECTB, MO TeroBoMy 3ddexTy, To
U3MEHEHUIO CTETICHEH OKMUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, TIO
YYaCTHIO KaTaau3aTropa, o arperaTHOMY COCTOSIHUIO pEarupyrolnX BEIECTB).

DJIEMEHTBl XUMHUYECKON TEPMOJNHAMUKH. DHEPT€TUKA XUMUYECKUX PEAKIIUIM.
TernoBor >PheKT XUMUYECKON peakiuu. DK30- U SHIOTEPMUUYECKHE PEaKIIUU,
TEpPMOXUMHUYECKUE ypaBHEHMS. 3akoH l'ecca u ero cieacTBusd. BeruucieHus mno
TEPMOXHUMUYECKUM YPABHECHUSIM.

[ToHsiTHE O CKOPOCTM XHMHUYECKOM pEaKIMU. 3aKOH JACHCTBYIOIIMX Macc.
DaKTOpbI, BIUAIONIAE HA CKOPOCTh XMMHUYECKON PEaKIMU. JHEPrvsl aKTUBALUU.
[Tonsitue o katammuze. Gepmentol. UTHTHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [Torstue o
XAMUYECKOM paBHOBecuu, npuHuun Jle Illarense. YcnoBus cMmemeHus
XUMHUYECKOTO paBHOBeCHUS. PaKTOphI, BIMSIOMIMNE HA COCTOSHHE XHMHYECKOIO
paBHOBecusa. [IporHo3upoBaHHe  BO3MOXHOCTM  IPOTEKAHUS  XUMUYECKHUX
MPEBPAIICHUA B PA3JIMYHBIX YCIOBUSX HA OCHOBE MPENCTABICHUN 00 M3yYCHHBIX
AIEMEHTAX XUMUYECKOW KNHETUKHU U TEPMOJIMHAMHUKH.



OKHCIUTETFHO-BOCCTAHOBUTEIILHBIE pEaKIIMH. OxucCIUTETHHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA XUMUYECKUX DJIEMEHTOB, 3aBUCUMOCTh OT CTEIEHU
OKHUCJIeHHUs. BakHble OKUCIUTENM M BOCCTaHOBUTENH. llepmanranar kamus
(xapaktepuctuka). CocTaBieHUE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCMOJIb30BaHUEM METO/Ia JIEKTPOHHOTO OanaHca.

DNEKTpONUTUYECKas Auccouranus. XUMHUYECKHE PEeaKIMu B PacTBOpax.
Teopus 3JIeKTPOAUTHYECKON Arccolranun. PacTBopenne kak PU3nKo-xuMu4ecKui
npouecc. IloHsTMe O ruAparax MW KPUCTALIOTHIpAaTax. OJIEKTPOJHUTHl U
HEIJEKTPOIUTh. KaTtvoHbl, aHWOHBL. MeXaHU3M AUCCOIMALUM BEIIECTB C
Pa3TUYHBIM BUIOM XUMHUUYECKOU CBs3U. CHIIBHBIC U CITA0BIC AIEKTPOIUTHI. CTEreHb
JUCCOLMALINY, KOHCTaHTa Juccounanuu. LoHHOE TPOU3BENECHHE  BOJBDL.
Bonopoausiii  mokazarens. WHIUKATOpPBL. DIEKTPOJUTHYECKAS] JTUCCOIUAIUS
KHCJIOT, OCHOBAHMI M COJICH.

Peakuun noHHoro oOMeHa. Y cloBUsl MPOTEKAHUS peaKIuid HOHHOTO OOMEHa.
MouekynsipHbie, TOJTHBIE U COKpaIlEHHbIE HOHHBIEC ypaBHEHUs peakiuii. CBOMCTBa
KHUCIIOT, OCHOBAaHHW W COJIEHl B CBETE MPEJCTaBICHUN 00 3IEKTPOIUTUYECKOMN
nucconuanui. KagecTBeHHbIE peaKkIIuy Ha HOHBI.

['mppom3 coneid. oHHBIE ypaBHEHUS THAPOIU3a COJEH. XapaKTep Cpebl B
BOJHBIX PACTBOPAxX COJIEH.

OKCIIEpUMEHTAIbHOE HM3Y4Y€HUE BEIIECTB U SIBJICHUI: O3HAKOMJIEHUE C
MOJEISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKHX BEUIECTB — METAIOB U
HeMeTaJuioB (rpaduTa U anMasa), CI0KHBIX BEIIECTB (XJIOPUAA HATPUS);

UCCJIEIOBAHNE 3aBUCHMOCTH CKOPOCTU XMMUYECKOM peaKkIuu OT BO3IEUCTBUS
pa3nuYHbIX (PAKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOLTUE 00PATUMOCTh XUMUUYECKHUX PEaKIINM;

WCCJIEIOBAHNE BJIEKTPONPOBOJAHOCTH PACTBOPOB, IpoLecca AUCCOLUALUN
KHCJIOT, IIIeJI0YEeH U COJICH;

MPOBEJICHUE ONBITOB, WLIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEAKIIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);

MpUMEHEHUE UHANKATOPOB (JITaKMyca, METWIIOpamka U (deHondTanenna) ais
OMpeIeNICHHs XapaKTepa Cpe/ibl B paCTBOpPax KHUCIOT, OCHOBAHUN U COJIEH;

MPOBEJICHUE  ONBITOB, HWJUIIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuii (rOpeHHe, peaKkiiuy Pas3yIoKEHUs, COSTUHECHUS );

pacrio3HaBaHWE€ HEOPraHWYECKUX BEIIECTB C TMOMOIIbI KAaue€CTBEHHBIX
pPEaKUHil HA UOHBIL;

pelIeHrue  SKCHEePUMEHTANbHBIX 3a7ady 1o TeMmam: «OKuUcIuTenbHO-
BOCCTAHOBUTENbHBIE peakiuu», «l'maponus coneiy, «DIeKTponuTHUecKas
JUCCOLIHAITUS.

HemeTtanibl 1 ux coeiuHEeHUs



OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOEHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEHIECTB, aJUIOTponus. OKHUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HEMeETaUIOB. (CpaBHUTENIbHAS XapaKTEpUCTHKA
COEIMHEHUII HEMETAJIJIOB.

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUECKHe CBOMCTBA MPOCTHIX
BEI[ECTB — rAJION€HOB. XMMUYECKHE CBOMCTBA Ha MpUMeEpeE XJopa (B3auMOICHCTBIE
C MeTaJUlaMH, HEMETaJUlaMH, BOJAOHW, Iuesodyamu). Xiopooaopod. ConsiHas
KHMCJIOTa, XMMHUYECKHE CBOWCTBA, IOJIYYECHHE, NMPUMEHEHHE. [lelicTBue Xiopa u
XJIOPOBOJOPO/Ia HA OPTAHU3M YeJIOBEKa. BaxkHenmme X10puabl 1 UX HAX0XKIECHUE B
npupoze. [IoHaTre 0 KHCI0poACOAEPKAUX KUCIOTAX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucienus. CTpoeHrne U pU3nYecKre CBOMCTBA MPOCTHIX BEILIECTB — KUCIOPOAA U
cepbl. AJUIOTPOIHbIE MOJU(DHUKALIMK KHUCIOPOJA U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aMMOJAEHMCTBHE C HEMETalIlaMH, MeETallJlaMH, KOHLEHTPUPOBAHHBIMU
a30THOM M cepHOM kuciotamu). CepoBoAOpOJ, CTpoeHHe, (U3NUECKUe WU
XMMHUYECKHE CBOMCTBa (KHCIIOTHBIE M BOCCTAaHOBUTENIbHbIE CBOMCTBa). OKCHIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCHUI0B. CepHUCTas KHCIOTa U €€ COJU.
CepHas kucnoTa, pu3nueckue 1 XUMUYECKHUEe CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJj1acca KucioT ¥ crneurduueckue). Cou cepHOil KUCIOThl. XUMUYECKHE pEaKlny,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOco0a TMOMy4YeHHUsI CEpHOM KHCIOTHI.
[IpencraBneHuss 0 XMUMUYECKOM MPOU3BOJACTBE U CBA3AHHBIX C HUM MpPOeccusx.
[IpumeHeHue cepHOl KUCIIOTHI U cynb(aToB. KauecTBeHHbIE peakIMu Ha CYIb(UT-
, Cynbpua- u cynbdaT-aHuOHbl. HaxoxaeHue cepbl U €e COeAMHEHUN B IPUPO/IE.
XUMUYECKOEe 3arps3HEHHE OKPYKAIOIIEH Cpebl COSAMHEHUSIMU Cepbl (KUCIOTHBIE
JOKIH, 3arpsi3HEHUE BO3/1yXa), CIIOCOOBI €ro Mpe10TBPALLECHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpymnmnbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIICHUSI.

A30T, pacrpocTpaHeHHe B MpUpoje, PU3NUYECKHEe M XUMUYECKHE CBOWMCTBA
(B3aMMOJENCTBHE C METAJUIaMH, BOAOPOAOM, KuciaoponoM). KpyroBopor azora B
npupoje. AMMHAK, ero (u3MUeCKhe M XHUMHUYECKHME CBONCTBA (OKHUCIIECHUE,
OCHOBHBIE CBOMCTBA BOJJHOTO PACTBOPA), IPUMEHEHHE U MOJyYEHUE B JIa0OpaTOpuu
U MpOMBINUIEHHOCTH. WMOH aMMOHHUS, JOHOPHO-aKUENTOPHBIA MEXaHU3M €ro
obOpazoBanusi. Conu amMMOHHUA, UX (UBWYECKUE U XHUMUYECKUE CBOICTBa
(pa3noxeHue M B3aMMOJECHCTBHE CO IIEJI0OYaMH), NpuMeHeHue. KauecTBeHHas
peakiusa Ha noHbl ammoHusa. Okcuasl azota (I, 11, 1, 1V, V). Azotucras kucnora.
A30THas KUCIIOTa, €€ oTydeHue, Gpu3n4ecKre 1 XMMUYECKUe CBOMCTRA (00IIIME KaK
MpeACTaBUTENs Kjacca KHUCIOT U crneuuduueckue), MpuMeHeHHe. XUMHYECKUe
peaklnH, JeKallhue B OCHOBE MOJYYEHUSI a30THOM KUCIOTHI B MPOMBILIIIEHHOCTH.



Hutpatsl 1 HuTpuThl. KauecTBeHHbIE peakllMM HAa HUTPAT- U HUTPUT-AHUOHBI.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JIOK]M, 3arpsI3HEHUE BO3/1yXa, MOYBBI U BOJJOEMOB).

docdop, amnorponnbie Mmogudukauu Gocdopa (6enbiii 1 kpacHbi Gocdop),
duznyecKre 1 XUMHYECKHUE CBOMCTBA (B3aMMOICHCTBHIE C METAJIIAMH, KUCIIOPOAOM,
rajJloreHamMH, KOHIICHTPUPOBAHHBIMU a30THOW U cepHOM kucioramu). OKCHIbBI
dochopa (I, V), dochopnas kuciora, ¢pundeckrue M XHMHUYECKHE CBOMCTBA,
noyueHue. KauectBenHas peaknmst Ha ¢ocdar-uonsl. [IpencraBieHuss o
ranorernax docdopa (I, V).

[TonsiTHE O MUHEPATBHBIX yIOOpeHHIX. A30THBIC, (HOCHOPHBIC, KOMIUICKCHBIC
ynoopeHusi. XMMUUYECKOe 3arpsi3HEHUE OKpYKaroIIel cpejibl COeTMHEHUIMH a30Ta
u docdopa.

Oo6mas xapakrepuctuka 3neMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIC CTEIICHN OKUCIICHUS.

VYrnepoa, amnorponssle Mogudukanuu (rpadur, anmas, QysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKHE W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(B3aUMOJICHCTBHE C METaNIaMU, HEMETalIaMH, KOHIIEHTPUPOBAHHBIMU a30THOM U
cepHoil kuciotamu). [lonsitue 06 agcopOumu. KpyroBopot yrieposa B mpupo/e.
Oxkcuppl yriaepoaa, ux GU3NYECKUe U XUMUYECKHE CBOMCTBA, IEUCTBUE HA JKUBBIC
OpraHU3Mbl, MOJTYYEHUE U MPUMEHEHUE. DKOJIOTHYECKUEe MpobiieMbl atMochepsl,
cBs3aHHBIE ¢ okcuaoM yriepona (1V). YronbHas kuciora u ee conu, ux Gu3ndeckue
U XHMHYECKHE CBOWCTBA, TIONydeHWEe W  NpuMeHeHue. KapOoHarTsl,
THApOKAapOOHAThl, WX CBOWcTBAa. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJICHHOCTH U CEIHCKOM
XO34UCTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepojaa: yriieBOAOpOasl (METaH, 3TaH, HTHJICH, alleTHIICH), 3TAHOJI, TIUIEPHH,
yKcycHasi kucioTa. [IpupoaHbie HCTOYHUKH YTIAEBOAOPOIOB (Yroib, IPHUPOIHBINA
ra3, He)Th), MPOAYKTHI X MEPEPaOOTKH, UX POJb B OBITY U MPOMBIIICHHOCTH.
[TonsiTe 0 OMOTOTUYECKU BaXKHBIX OPTaHWYECKUX BEIIECTBAX — JKMpax, Oeykax,
yraeBojax — W WX POJIM B JKU3HM dYelioBeKa. EJIMHCTBO OpraHWYecKUx U
HEOPTaHWYECKUX COCTMHCHUM.

KpemHuuii, ero ¢usmyeckue M XHUMHUYECKHME CBOWCTBA (B3aMMOJIECHUCTBHE C
MeTaJUIaMH, KUCJIOPOJIOM, YIJIEPOJOM, TaJIOTeHaMM), MOJTyYeHUe U MPUMEHEHHE.
Ponw kpemuus B npupoje u texuuke. Oxkenna kpemuus (1V), kpemHueBasi Kuciora,
CHJTMKATHI: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA, MTOTYICHUE U IPUMEHEHHUE B OBITY
Y TIPOMBIIIICHHOCTH. BaskHeWIme cTponuTeaIbHbIe MaTepraibl: KepaMHUKa, CTEKIIO,
eMEeHT, OeToH, kene300eToH. IlpoGiembl ©€30MacHOro0  MCIOJIL30BaHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.



bop. Ocobennoctu crpoenus: atroma. O01IKe npeacTaBiIeHust 0 PU3NYECKUX U
XUMUYECKUX CBOMCTBax. bopHas kucmnora.

DKCIEPUMEHTAIBHOE U3YUEHNE BEIIECTB U SBJICHUM:

O3HAKOMJICHHUE C 00pa3IiaMy MPUPOTHBIX XJIOPHUIOB (TATIOTCHUIOB);

IPOBEJICHUE OMBITOB, OTPAXKAIOUMX (HU3HUECKHE U XUMHUYECKHE CBOWCTBA
raJIOTEHOB U UX COEAUHEHUN;

W3YUYEHHE CBOMCTB COJSTHOM KHUCIIOTHI;

IIPOBE/ICHHE KAaYE€CTBEHHBIX PEAKIUU Ha XJIOPUA-, OPOMHUI- U UOAUA-UOHBI U
Ha0JI0/IEHNE PU3HAKOB UX MPOTEKAHMUS;

O3HAKOMIJIEHHUE C 00pa3liaMu CEPhI U €€ MPUPOIHBIX COCTUHEHHIA;

HaOMOJIeHue  mpolecca  OOyrJiMBaHUs — caxapa  1HOJ  JEWCTBHEM
KOHLIEHTPUPOBAHHOW CEPHOU KUCIIOTHI;

U3Y4YeHUE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KHUCIIOTHI;

IIPOBEICHNE KaYECTBEHHBIX PEAKIUI HA CYIb(UI-, CYTbPUT- U CYyIb(PaT-UOHBI
U HaOJIOZIeHUE MPU3HAKOB UX MIPOTEKAHUS;

O3HaKOMJIEHWE C (U3NYECKUMHU CBOMCTBaMHU a3oTa, (Gochopa U HX
COEJIMHEHUM, 00pa3iamMu a30THBIX U POCPOPHBIX YIA0OPEHHUI;

MOJIy4eHHe, COOMpaHue, paclio3HaBaHUE W HM3YYEHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIEM aMMOHUS,

MPOBEJCHNE KAUYECTBEHHBIX PEAKIMi HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-moHBI U U3YUYCHHUE MPU3HAKOB UX MPOTEKAHNUS,

M3YYEHHE B3aUMOJECHCTBUS KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTBI C MEABIO,
CBOMCTB (hoCHOPHON KUCIOTHI U €€ COJIeH;

O3HAKOMJIEHUE C MOJENSIMU KPUCTAJUIMYECKUX PEIIeTOK anmasa, rpadura u
¢dynnepeHa, ¢ MpoLEcCOM aJcOpOLUU PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
YIJEM U yCTPOMCTBOM IIPOTHUBOra3a;

NOJIy4eHHe, cOOMpaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTIJIEKUCIIOTO
rasa;

IPOBEJCHUE KAueCTBEHHBIX peakUuid Ha KapOOHAaT- M CHJIMKAT-UOHBI U
U3Y4YEHHUE NPU3HAKOB UX IPOTEKAHMUSI;

U3y4eHUE B3aMMHBIX MTPEBPAILLCHUI KapOOHATOB U THAPOKApOOHATOB;

O3HAKOMJIEHME € oOO0pa3laMud MPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKUHUEN CUITUKATHON ITPOMBIIIIEHHOCTH;

pElIeHNE 3KCIEPUMEHTANIBHBIX 3a1a4 110 TeMe «BakHelme HeMeTalIbl 1 UX
COEIMHEHHUSD.

MeTtasnibl 1 MX COeIUHEHUS

O6mrue croiicTBa MeTailioB. OOIIast XapaKTePUCTHUKA XUMUYECKUX 2JIEMEHTOB
— METaJJIOB HAa OCHOBAHUU UX MOJ0XkeHud B [lepuonnueckoii cucteMe XMMHUYECKUX
anemeHTtoB J[. M. MenaeneeBa u crpoeHust atromoB. Mertaiuisl A- u b-rpymm.



CrtpoeHne NMpoCThIX BEMIECTB — METALIOB. MeTamn4eckas CB3b U MEeTalInYecKas
KpUCTaJUIMuecKas penieTka (MpUMUTHUBHAS KyOndeckas, 00bEMHO-TIEHTPUPOBAHHAS
KyOuueckas, IPAHENEHTPUPOBAHHAS KyOnueckas, reKcaroHajJbHas
IUIOTHOYNaKOBaHHAas1). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB METAJUIOB OT CTPOCHUS
KPUCTAJUIOB.  DJEKTPOXUMHUYECKUWA psAd  HampsokeHud  MertamuioB.  OOmue
XUMHUYECKHe CcBoiicTBa MeTaiioB. OOmuMe crnocoObl TMOJY4YeHHUS METAIIIOB,
METaJuTyprus. DIEKTPOJIU3 PACIlJIaBOB U PaCTBOPOB COJIEH KaK OJMH M3 CIIOCOOOB
noyry4eHusi MetasuioB. [IoHATHE O KOPPO3UU METATIIOB, OCHOBHBIE CLIOCOOBI 3AIIUTHI
ux oT Kopposuu. CraBbl (CTanb, YyryH, JIOpATIOMUHUN, OpoH3a). [Ipumenenue
METaJUIOB U CIIJIAaBOB B OBITY M MPOMBIIIIJICHHOCTH.

Memannwvt A-2pynn

[Ilenounbie MeTamibl: nonoxeHue B [leproanueckoil cucTeMe XUMUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX AaTOMOB, HAXOXJIEHUE B MPUPOJE.
du3nyecKue U XMMUYECKUE CBOMCTBA (HA MpUMEpe HATPUS U Kajus), MOJydeHHE.
Oxkcuapl ¥ TUIPOKCHUIBI HATPUS U Kanusl. [I[puMeHeHre MeN0YHbIX METAIJIOB U UX
coeMHeHU. bruosiornueckas pojap HaTpUs U Kajusl.

[[lenoyHO3eMENbHBIE METAUIBI MarHuil HW  KaJblMW: TIOJIOKEHHE B
[Teproanueckoii cucteMe xumMuaeckux 3neMeHToB 1. 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJeHHEe B Ipupojie. PU3nuecKkue U XUMUYECKUE CBOMCTBA MarHusi U
KaJblusl. BaxkHeillre coeMHEeHNs Kaablusl U Marius (OKCHUI, TUAPOKCHU, COJIN),
CBOMCTBa, MpUMEHEHHE. JKeCTKOCTh BOJIBI U CIIOCOOBI ee ycTpaHeHus. Kpyropopor
KaJIBIUSI B IPUPOJIE.

AlroMuHUN: TIoJ10)keHuE B [leprondeckor cCucTeMe XUMUYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTpoeHuE aToMma, HaxOXKIECHHE B npupone. Puznueckue u
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AMGPOTEpHbIE CBOMCTBA OKCHAA U THAPOKCH]IA
antoMuHus. [I[puMeHeHne aTtOMUHUS U €r0 CIUIaBOB.

Memannwvt b-2pynn

OOmast xapakTepucTHKa MeTauioB b-rpynm (IOOOYHBIX MOATrpYyMN):
nojnoxkeHue B llepuomnueckor cucreme xumuueckux dnemeHtos . U
MenpeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB. SIBIEHUE «IIpOBaay AJIEKTPOHA HA
pUMEpPEe CTPOEHUSI aTOMOB XpoMa, MeJin, cepedpa. BasieHTHBIE COCTOSIHUSI aTOMOB
d-2JIeMEHTOB, CTENEHH OKHCJICHHS AaTOMOB B COCJIMHCHHSX. 3aBHCUMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJAPOKCHIOB META/UIOB OT 3HAYEHUS
CTEIIEHH OKUCIICHHS DJIEMEHTa B COCIMHEHHM (HAa MPUMEPE COCIMHEHUN Xpoma).
[TepBoHauUanbHbBIE IPECTABICHHS O KOMIUIEKCHBIX COEMHEHUSX.

Menp u cepeOpo: CTpOE€HHE aTOMOB, CTENEHU okucieHus. OOIue KpaTKue
npeAcTaBieHus 0 (U3UYECKUMX W XMUMHUYECKMX CBOMCTBaX IMPOCTHIX BEIIECTB
(B3aMMOJENCTBUE C KUCIOTAMU-OKUCITUTENSIMHU), 00 UX OKCUIAaX, THUJIPOKCUAAX U



CoJIsIX, UX mpumeHeHuu. [IpeacTaBieHuss 06 aMMHUAYHBIX KOMIUIEKCax cepedpa u
Meu. KauecTBeHHbIE peakIuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cTpoeHue aToMa, CTENEeHb OKUCIIEHUS. XapaKTepUCTUKa PU3NYECKUX U
XUMUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCHA M THIAPOKCHIA.
KaudecTBeHHbBIE peaKIIMu HAa KaTUOHBI IMHKA.

Kenezo: cTpoeHue aroma, CTENeHH OKHcIeHUs. HaxoklneHue B mpupoje.
duzryeckre 1 XUMHUYECKHUE CBOMCTBA keJe3a, MpUuMeHeHune. buonornyeckas poib
xenesza. Oxcunpl, ruapokcuansl u conu keneza (1) u xeneza (Ill), ux cocras,
CBOMCTBa U nostyyeHue. KauecTBeHHbIE peakllui Ha KaTUOHBI Jkelie3a (2+) u xkelnesa
(3+). Uyryn um cranb — cmiaBbel >kene3a. [Ipom3BojicTBO yyryHa W cCTaju.
DKoJIorTuYecKue MpooOIEeMbl, CBI3aHHBIE C METAJUTYPTHYECKUMH MPOU3BOICTBAMH.

DKCIEpUMEHTAIBHOE U3YUYCHUE BEIIECTB U SIBJIICHHI:

O3HAKOMJICHME ¢ o0pa3llaMd METAJJIOB U CIUIABOB, WX (HU3NYECKUMU
CBOMCTBaMU;

MOJEIUPOBAHNE METAINYECKON KPUCTAINIMUECKON PEIIETKY;

M3YUYEHHE B3aUMOJICUCTBUS METAIJIOB C BOJIOM, C pACTBOPaMHU COJIEHW U KUCIIOT,
MCCJIEIOBAHKE TIPOIIECCOB AJIEKTPOJM3a pacTBOpoB xyopuna meau (ll) u noauna
KaJIisl, KOPPO3UU METAJIOB,;

M3y4ye€HHE OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIOB KaJIbI[Us M HATPUS C
BOJIOM, UX TUJPOKCHIOB — ¢ okcuaoM yriepona (1V) u kucnoramu;

U3Yy4YeHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJBIIUS, )KECTKON BOBL;

M3yYEHHUE TPOIIECCOB TMOJYyUYECHHUS THUIAPOKCHUIOB >Kejie3a, UX XUMUUYECKHUX
CBOICTB;

M3y4YeHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKI[MN Ha MOHBI (MarHusl,
KaJIbLIMs, aJTFOMUHMS, [IMHKA, Jkene3a (2+) u xkenesa (3+), meau (2+);

HaOJIOICHUE U OMHCAHUE OKpAIllMBaHUS TJIAMEHU MOHAMU HATpHSs, Kallvsi U
KaJIbITUS;

uccienoBanue aM(pOTEPHBIX CBOMCTB THIPOKCHA ATIOMHHUS, THAPOKCHUAA
xpoMma (I11) u ruapokcuaa nuHKa;

pelIeHre 3KCIePUMEHTAIBHBIX 33/1ad Mo Teme «BaxHeline meTamibl U UX
COCTMHEHUSD.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa 1 Marepuanbsl B MOBCEIHEBHOW KW3HM 4YeJIOBEKa. BaxHeumue
BEI[ECTBA W MaTepualbl, 00JIacCTH WX MPUMEHEHHs. be3onacHoe HCIOIb30BaHUE
BCIIIECTB M XMMHUYECKHX peaknuii B ObITy. llepBas momomp mpu XUMHYECKHUX
0’KOTaX M OTPaBJICHUSIX.

Hogble maTepuanbl ¥ TEXHOIOTUU. [IpUHIIUIIBI «3€JIEHON XUMUN.



OCHOBBI DKOJIOTUYECKON TPaMOTHOCTH. XHUMHUSI U 370pPOBbE. 3HAUYCHUE
M3y4aeMbIX XMMHUYECKHX JJIEMEHTOB M MX COCIWHCHHH 1 (PYHKIIMOHUPOBAHUS
opranu3zMa 4esoBeka. [IoHsTHE 0 37J0pOBOM 00pa3e KU3HHU.

XUMHYECKOE 3arpsi3HEHNE OKPYKAIOIeH cpebl. IKOJOTHIECKUE TPOOIICMBI,
CBSI3aHHBIE C COCIMHEHUSIMH YTIIEPOJa, a30Ta, CEPhI, THKEIBIX MeTaoB. [loHsTHE
o IIJIK. Poip XumMuu B pelieHuH 3K0JIOTHIECKHUX MPOOIeM.

DKCHEPUMEHTAIbHOE M3YYEHHE BEIIECTB M SBJICHUN: O3HAKOMIJICHUE C
oOpasiiaMu MaTepHalioB (CTEKJIO, CIUIAaBBl METAJJIOB, MOJMMEPHBIC MaTEpHabI),
ONPEAECICHUE KUCIOTHOCTH NPUPOAHBIX BOJ, MOAECIMPOBAHUE MpOIECcca
oOpa30BaHUs KUCIIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ACHCTBUS HA MaTEPHAITHI.

IloBTOpeHHe U 00001IeHHMe 3HAHMH OCHOBHBLIX pa3iejoB KypcoB 8-9
KJIACCOB

[Tepronnueckuit 3akoH u [lepuoanueckasi cucteMa XMUMUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUNA O CTPOCHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX JIEMEHTOB U UX COCAMHEHUN B IEPUOJAX U IPYIIaX.

CtpoeHue BelecTBa B TBEPJOM, KHUIKOM U ra3000pa3HOM COCTOSIHUH. Buibl
XUMUYECKOUN CBSI3U. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THMNA KPUCTAIIUYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudpukanuss XUMHUECKUX peaKIUid MO pa3IMYHbIM  IPU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTHM NPOTEKAHUS XUMHUYECKHX IIPEBpPALICHUN B
Pa3JIMYHBIX YCJIOBHUSIX HA OCHOBE IIPEJICTABICHUN XUMUYECKOM KHUHETUKU W
TEPMOJIUHAMUKH.

XUMHUYECKHE PeaKkuu B pacTBopax. ['maponns coseil. Peakuum okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCIJIOT, OCHOBaHHMHW M COJCH B CBeTe MPEACTABICHUNA 00
JNEKTPOJUTUYECKON  JUCCOUMALMUA U OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusX.

Mestcnpeomemnmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK YU TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHbIE TIOHTHS: ABJICHHUE (MPOIECC), HAYYHBIHN (aKT,
TUIIOTEe3a, TEOpHs, 3aKOH, aHajiu3, CHHTE3, KilacCudUKalUs, MNEPUOJIUYHOCTb,
HaOJIOICHUE, DKCIIEPUMEHT, MOJICIHPOBAHUE, U3MEPEHUE, MOECINb, TEXHOJOTHS,
MaTepualbl.

dusnka: BEMIECTBO, TeJO, (U3UYECKUE BEIUYUHBI, CIUHUIIBI W3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI U MOJICKYJIbI, arperaTHbhIe COCTOSTHUE
BEILIECTBA, CTPOCHHME Ta30B, >KUJIKOCTEH M TBEPABIX (KPUCTAUIMUYECKUX) Tell,
KPUCTaJUIMYECKas PELIETKA, SJIEKTPOH, AIPO aTOMA, POTOH, HEUTPOH, HOH, HYKJIH]I,



U30TONbI, KBaHTHI, pPATUOAKTUBHOCTh, alb(pa-, OeTa- W TraMMa-u3jIy4eHue,
AIIEKTPUUYCCKUI 3apsii, TPOBOJIHUKH, MOJYIPOBOIHUKH, TUIICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3jioKeHue 0eoro CBeTa B CIIEKTP.

buonorus: sxocucrema, ouocdepa, hoTocuHTE3, IPOIIECCH 0OMEHA BEIIECTB,
MUHEPAJLHBIC YAOOPEHUS, MHKPO3JIEMEHTBI, MAaKpPO3JEMEHTHI, IHUTATCIbHBIC
BCIIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpPaIIbI, TOPHBIC TOPOIBI, TIOJIC3HBIC
UCKOIIaeMbI€, TOTUTNBO, BOJIHBIC PECYPCHI, TUIaHETa 3eMIISL.

TexXHOJIOTHS:  CTPOUTCIBHBIE  TEXHOJOTHH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTHH, TEXHOJIOTHH JICKTPOHHOM IMPOMBIIIJICHHOCTH, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI [TIPOIPAMMBI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBIL[EI'O OBPA3OBAHUS (YIJIYBJIEHHbBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydYeHHS XMMHU B EIUHCTBE yueOHOU H
BOCIIUTATEIbHON JI€ATEIBHOCTU 00pa30BaTEIbHON OpraHU3aluil B COOTBETCTBHUHU C
TPaAULIMOHHBIMU POCCUMCKMMH COLMOKYJIBTYPHBIMA U JTyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMHU, TPUHATHIMH B OOIIECTBE MpaBUJIAaMH M HOPMaMU MOBEICHUS U
CIIOCOOCTBYIOT IpollecCaM CaMOMNO3HAHUS, CaMOPA3BUTHUA M  COLMAIU3ALMH
oOydJarommxcs.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTHBHBIX LICHHOCTHBIX OPUEHTALUW W
pacIIMpEHUE ONbITA AESITENILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUS:

IIPOSIBJICHUE ILICHHOCTHOI'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAay4YHOMY U UCTOPUYECKOMY HACIIECIUIO, IOHMMaHNE 3HAYCHUSI XUMUYECKOU HAYKU
Y TEXHOJIOTMH B JKU3HU COBPEMEHHOT'O O0ILIECTBa, B Pa3BUTUU SKOHOMUKH Poccumn
Y CBOETO PETUOHA;

2) rpamaaHCKOro BOCIIUTAHUS:

IIPEACTABICHUE O COLMAJIBHBIX HOPMax MW MPaBUJIAX MEKINYHOCTHBIX
OTHOLIEHWM B KOJUIEKTUBE, INPOSBICHUE KOMMYHUKAaTUBHOW KyJIbTYphl B
pa3HO00pa3HON COBMECTHOM J1€ATEIbHOCTH;

CTpEMJICHHE K B3aMMOINOHMMAHHIO U B3aUMOTIOMOIIH B Ipoliecce y4eOHOH U
BHEYUEOHOM! JeSTeIbHOCTH;

TOTOBHOCTh OLICHMBATh CBO€ IIOBEICHHUE M IIOCTYNKU CBOUX TOBAPUILEH C
IIO3UIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C Y4YETOM OCO3HAHUS IOCJIEICTBUU
MTOCTYTKOB;

3) popMupoOBaHUS HEHHOCTH HAYYHOTI'O MIO3HAHUA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOU pPEaKLMH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M HEOOXOAUMBIE IS
MMOHMMAHMS CYIIIHOCTH HAYYHOW KapTHHBI MHUPA;

OCO3HAHHE LICHHOCTH HAYYHOT'O MO3HAHUS JI PA3BUTHA KAXKIOr0 YEIOBEKA U
MPOU3BOAMUTENIBHBIX CHJI OOLIECTBAa B LIEJIOM, POJM UM MECTa HayKH «XUMHUSD) B
CUCTEME HAy4HBIX NPEACTABICHUNA O 3aKOHOMEPHOCTAX pPa3BUTUA IIPUPOJBI,
B3aHMOCBSI3SIX YEJIOBEKA C IPUPOAHOM U TEXHOJIOTUYECKON CPENOM;

NO3HaBaTeJIbHAasl MOTHBALlUA M HHTEpEC K OOY4YEHUIO0, TOTOBHOCTb U
CIOCOOHOCTh K CaMOpa3BUTHIO M €aMOOOPAa30BaHMIO, K MCCIIEIOBATEIbCKOM



NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBlIEHUWS M YPOBHS JlajJbHEHIIETro
oOyueHus;

4) BOCIUTAHUSA KYJbTYPbI 3/10POBbSI:

OCO3HAHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKA Ha 3IIOPOBBIA 00pa3 >KU3HU, OCO3HAHWE TMOCICACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEeHHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpallleHuu ¢
XUMUYECKAMH BEIIECTBAMH B YUECOHBIX U )KH3HEHHBIX CUTYyaITUsX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpOBaHUE TICHHOCTHOTO OTHOIICHHS K TPYIAOBOM ACSITEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKA M K MCCIIEIOBATEIBCKOM NEITEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K mpodeccusM, CBA3aHHBIM C XMUMHEH, B TOM YHCIE K
npodeccusiM HaydHOU cepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpealn3alii B 3TOU
chepe;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

OCO3HAaHHE HEOOXOIUMOCTH OTHOIICHHS K MPUPOJIE KaK UICTOYHUKY KU3HU HA
3emMiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHUE YPOBHSI HKOJOTHYECKON KyJIbTYphl: MNPHOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX MOCJHEACTBUNA IS
OKpYXaIOIel Cpe/bl; 0CO3HAHUE II100aTBLHOTO XapaKTepa IKOJIOTHIECKUX MTPOOIeM
U IMyTeH X PEIICHUS; CTIOCOOHOCTh MPUMEHSTh 3HAHUSI, TTOJTy4aeMble MPU N3YYEHUU
XUMUM, JJIsI PElIeHUs 3aJad, CBS3aHHBIX C OKPYXaIoIIeH Ccpeaoil; akTUBHOE
HENPUATHE NEHUCTBUM, MIPUHOCAIINX BPEI OKPYKAIOLIEH CpElle; OCO3HAHHUE CBOEU
pOJIM Kak TpaKAaHWHA W TOTPEOUTENsE B YCIOBUSX B3aMMOCBSI3U MPUPOTHOM,
TEXHOJIOTUYECKON U COLUAIBHOM Cpel; TOTOBHOCTh K YYaCTHUIO B MPAKTHUYECKOU
JEATEeIbBHOCTH SKOJIOTHYECKON HAMPABICHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE Pe3yJbTaThl O00yUYaIOIIUXCs, OCBOMBIIMX NPOTPaMMy IO
XUMHUHU OCHOBHOT'O 00111eT0 00pa30BaHusl, BKIIOYAOT:

YCBOCHUE MEXKIUCIUILTMHAPHBIX (MEXMPEIMETHBIX) TTOHITHHI, OTPasKarOIINX
MaTepHalbHOE €IWHCTBO MHpAa M TMPOIECC TO3HAHUSA (BEIIECTBO, CBOKWCTBO,
DHEPTHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, U3MEPCHHE, UCCIIEA0OBaHNE, SKCIICPUMEHT U JIPYTHE);

OBJIAJICHNE YHUBEPCAJIHHBIMH yUE€OHBIMHU JEHCTBUSAMH (TIO3HABATEIHHBIMH,
KOMMYHUKATHBHBIMH,  PETYJISTUBHBIMU),  BAXHBIMH  JUII  TIOBBIIICHUS
3 PEeKTUBHOCTH OCBOCHHS COJACpKaHHUS ydeOHOro mnpeamera, (GpopMHUpOBaHUS



KOMIIETEHLIUM, a  TakkKe  IPOEKTHO-UCCIEAOBATENIbCKON  JeSTENbHOCTU
0Oy4Jaronuxcs B Kypce XuMuu;

CIIOCOOHOCTh MX HCIIOJIb30BaTh B Y4EOHOM, IMO3HABATEIBHOW M COIUANILHOMN
MPaKTHKE.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUS

ba3oBble jornueckue geicTBUs:

YMEHHSI HCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUJIEHUS NPU OCBOCHHUH
3HAHUM: PACKPBIBATH CMBICT XUMHUYECKUX MOHSITHHA (BBIACIATh UX CYIIECTBEHHbIE
MPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C IPYTHUMU MOHATHUIMU); aHATU3UPOBATb,
CpaBHUBaTh, 000011aTh, BHIOMpPATh OCHOBaHUA IS KiIacCUpUKAUU U
CUCTEMATU3alMN XUMHUYECKUX BEIIECTB M XUMHYECKUX PEAKIMil; yCTaHABIMBAaTh
MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXTy 00bEKTaMU U3YUEHUST; CTPOUTH JIOTHYECKUE
paccyxJieHus (MHIyKTUBHbBIC, TEAYKTUBHBIC, IO AaHAJIOTHH ); Tpe/jlaratb KpUTepUu
Y BBISIBJISITH OOIIME 3aKOHOMEPHOCTH M MPOTUBOPEUMS B U3YUaEMbIX Mpolieccax U
SBJICHUSIX; MPOBOJUTH BBIBOABI M 3aKJIOUCHHS; YMEHHS MPUMEHSTh B IpOIECcce
MO3HAHUS MOHSTHS (TIPEIMETHBIE U METAPEIMETHBIE ), CHMBOJIMYECKHUE (3HAKOBBIC)
MOJIEJIY, UCTIOJIb3yeMbIe B XUMHUU, TPEOOPa30BbIBATH MO/ICIIbHBIE TIPE/ICTABIICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHu4eckas (opmylia W YypaBHEHUE
XUMHUUYECKOMN peakiy — MPU PEIICHUH YYeOHbIX 3a/1a4; C YYETOM THUX MOJEIbHBIX
MPEACTAaBICHUM  XapaKTepU30BaTh M3ydYaeMble XMMHUYECKHE BEIIECTBA U
XUMHUYECKUE PEAKIINH.

ba3oBble wucciaenoBareJbckue AedcTBUS (MeETOAbI HAYYHOI0 MO3HAHMS
BeILECTB M SIBJICHUIT):

YMEHUSI TPUMEHATh METOJbl HAayYHOTO TMO3HAHUSI BEIIECTB U SIBJICHUM Ha
SMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW ITO3HABATEIBHOW U
MPOEKTHO-UCCIIEIOBATEIbCKOM AESTEIbHOCTH;

YMEHHSI HKCIMOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSITESIbHO CTaBUTh BOMIPOCHI; aHATU3UPOBATh (DAKTHI, BBHISIBISATH
u GopMyIupoBaTh MPOOJIEMY, ONPENENATh 1eJb W 3aJa4d, COOTBETCTBYIOIINE
pEIIeHHIO TPOOJIEMBI; IPEAJIAraTh OMUCATEILHYIO I OOBSICHUTEIIBHYIO TUIIOTE3Y
U OCYHIIECTBJISITH €€ TPOBEPKY; YMEHHS IMPOBOAWTH W3MEPECHUS] HEOOXOIMMBIX
MapaMeTpoB, BBIYUCIICHUS, MOJICIUPOBAHUE, HAOIIOJCHUS U OKCIIEPUMEHTHI
(peasibHBIE W MBICJIICHHBIE), CaMOCTOSITEJILHO TMPOTHO3UPOBATH PE3YJIbTaTHI,
dbopmynupoBaTh 0000IIEHUSI U BBIBOJBI 1O pe3yJibTaTaM IMPOBEJACHHOTO OIbITA,
WCCJIEIOBAHMUSI, COCTABJISTh OTUET O MPOJICIIAaHHOMN padoTe;

Pa6ora c nunopmanueii:

YMEHUSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHMKAX WH(pOpMAIUU (Hay4HO-

NOMyJsipHas JUTEparypa XUMHUYECKOIO COJEp)KaHMsI, CIPAaBOYHBIE MOCOOUS,



pecypebl HTepHeTa); aHaIM3upoBaTh HHPOPMALIUIO U KPUTHYECKU OLIEHUBATDH €€
JOCTOBEPHOCTh W HENPOTUBOPEYMBOCTb, OTOMpaTh M HUHTEPIPETHPOBATH
UHPOpPMALINIO, 3HAYMMYIO JJISl pelIeHUs Yy4eOHOM 3afaud; YMEHHs TMPUMEHSTb
pa3iuuHble METOAbl W (QOpPMYyIUpPOBaTH 3allpoChl MpPU TIOHCKE U OTOOpe
uHboOpMaIuu, HEOOXOIUMOUM MJis BBIMOJTHEHHUS Y4YEOHBIX 3a7ad; HCIOJIb30BaTh
UHPOPMALIMOHHO KOMMYHHKATHBHBIE TEXHOJOTMH U Pa3IUYHbIe IOMCKOBBIC
CHCTEMBI; CaMOCTOSITEIbHO BBIOMPATh ONTHMAJbHYIO (QOpPMY MpeACTaBICHUS
uHbopMaluu (CXeMbl, TpaQUKH, AUATPaMMBbI, TAaOJHIIBI, PUCYHKH U JApYyTUe
(dbopMbI); YMEHHS HCIOIB30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEIACTBA PabOTHI C
XUMHYECKOM HWHpopManueil; MNpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTeMaTHUYECKHUE) 3HAKU U CUMBOJIbI, (hopMyIbl, a0OpeBHATYpbl, HOMEHKJIATYPY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaTJISAHOCTH.

KoMMyHMKaTHBHBbIE YHHUBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

1) ymenus oOmieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIIVH):

MPEACTABIATh IOJYUYEHHBIE PE3YJIbTaThl MO3HABATEIBHOM NESITEIHHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTaX; IMyOJIMYHO BBICTYyNAaTh C Mpe3eHTaluen
pE3yNbTATOB BBINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTAa (MCCIEI0BATENbCKON
71a00paTOPHON UITM MPAKTUYECKON pabOThI, ydeOHOTO MPOEKTa); B XOJI€ [Uajiora u
(MJIM) IUCKYCCUU 3a7]aBaTh BOMPOCHI O 00CYK/1aeMOM TeME M BBICKA3bIBaTh UJIEH,
(GbopMyIupoBaTh CBOU MPEUIOKEHHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEJI0KEHHOM
3aJ1a4yu.

2) ymeHus1 yueOHOTO COTpyAHMYECTBA (TPyNIOBas KOMMYHHUKAIH):

y4acTBOBaTh B TPYININOBBIX (opMax pabOThl: IIAHUPOBATH OPTraHU3ALMIO
COBMECTHOI palbOThl, ONpPENEIsATh CBOI pOJib, PACHPEICISATh 3aJadydl MEXIy
YJICHAMH TPYMIBI, BBHINOJHATH CBOIO YacTh pPaOOThI, KOOPAMHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMHU JAPYIMX YICHOB KOMaHIbI, ONPEIEIATh KPUTEPUU TIO
OLICHKE KayeCTBa BBIMOJHEHHON padoOThl; peliaTh BO3HUKAIOUIME MpOoOJIeMbl Ha
OCHOBE yudeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TMO3UIMH, Yy4acTBOBaTh B
OOCYXKIeHHH, OOMEHE MHEHUSIMH, «MO3TOBOM WITYypMe» M JApyrux ¢dopmax
B3aUMOJCHUCTBU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe YueOHbIe NeiCTBUSA

OBHaJleHI/IC YHUBCPCAJTbHBIMHA y‘IC6HBIMI/I PEryJIATUBHBIMUA JICP'ICTBHHMH
BKJIIOYACT Pa3sBUTUC CaMOOpPraHn3alvn, CAMOKOHTPOJIA, CaMOKOPPCKIHH, B TOM
HUCJIC:



yMEHUSl peliaTh y4eOHble M HCCIIEOBATENbCKUE 3a/ladyd: CaMOCTOATEIbHO
BBIOMpATh CHIOCO0 pellieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpAaTh HauboJee MOAXOMSAIMIMA C YYETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPUEB), IUIAHUPOBATH CBOIO PabOTy MPHU pElIeHUU y4eOHOM HITn
MCCJIEI0OBATENBCKOM 3a/1a4y; HA OCHOBE MIOJYUYEHHBIX PE3YJIbTATOB (POPMYIIUPOBATH
0000IIeHUsI W BBIBOJIbI, IMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCOB,;
aHAJM3UPOBAaTh PE3YJIbTAThl: COOTHOCHTH CBOM JCHCTBHS C IUJIAHUPYEMBIMHU
pe3ynbTaTaMH, OCYLIECTBISATH CAMOKOHTPOJIb JAESITEIBHOCTH; KOPPEKTHPOBATH
CBOIO JESATEIBHOCTh HA OCHOBE CaMOAaHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pE3yNbTaThl OCBOEHUS MPOTpaMMbl MO XHUMHUU OCHOBHOTO
oOmiero obpa3oBaHUs Ha YIUIYOJICHHOM YPOBHE MMEIOT OOIee CojepKaTelbHOe
AJIPO C IPEIMETHBIMU pe3yJIbTaTaMu 0a30BOT0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO TMO3BOJISICT PEATM30BBIBATh YIUTYOJICHHOE M3yYeHHE KaK B PaMKax OTIEIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alui WHANBUAYATbHBIX 00pa30BaTEIbHBIX
TPAeKTOPHIi, B TOM YHCJI€ HUCIIOJIB3Ysl CETEBOE B3anMMOJIeCTBHE opranu3zanuu. [lo
3aBEpIICHUN peaTn3allid MPOrpaMMbl  YIIIYOJIEHHOTO YPOBHS OOydYaromiuecs
CMOTYT JIeTaJbHEE OCBOUTH MaTEepPHaII, OBJIAICTh PACIIMPEHHBIM KPYT'OM MTOHSATHN U
METOJIOB, PENIaTh 3aa4n 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpenmeTHBIC pe3yJabTaThl BKIIOYAIOT: OCBOCHHE OOYYAFOIIMMUCS HAYIHBIX
3HAHWM, YMEHUHN U CTIOCOO0B JEHCTBUM, CIEIIU(DUUECKUX JJI TPEAMETHONU 00J1aCcTH
«X¥UMHS»; OCHOBBI HAYYHOTO MBIIIJICHUS; BHUIBI JCSITEIBHOCTH MO TMOTYYEHUIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaliyd, NpeoOpa3OoBaHUI0 W TPUMCHCHHIO B
pa3sTUYHBIX YYEOHBIX W peaJbHBIX JKHU3HEHHBIX YCJIOBHUAX; OOCCIEYHBAIOT
BO3MOYKHOCTH YCIICIITHOTO OOYYEHHSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHus.

K xoHumy oOyuenuss ¢ 8 kaacce y oOyuwaromierocss OyayT c)opMUpPOBaHbI
CJICIYIONTUE MPEIMETHBIC PE3YIbTAThl U3YUYCHHS XUMUHY Ha YTITyOJIEHHBIM YPOBHE:

PACKpBIBATh CMBICII OCHOBHBIX XUMHUUYECKHX TOHSTHUI: aTOM, MOJIEKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAsA), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAs M MOJICKYJISIpHasg Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIPHAsE Macca, MaccoBasg JI0JiSI XUMHYECKOrO 3JIEMEHTa B COCIUHEHWH,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCJIOTa, OCHOBAHUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHA, XUMUUYECKas peakius,
KJIacCU(UKAIAS PEaKIMii: peaKkIud COCIUHCHUS, PeaKIud Pa3IoKeHUs, pPEeaKIun
3aMEIICHUsI, PEAKIMu OOMEHa, 9K30- W JHIOTEPMHUYCCKHE PEaKINH, TEIJIOBOU



abdexT peakiuu; SAPO aToOMa, AIEKTPOHHBIM €O aroMa, aTOMHas OpOUTallb,
paguyc atoma, XMMHYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, HOH, KAaTUOH, AaHWOH, pAacTBOpP, MaccoBas JOJiI BEIIECTBA
(mpoueHTHasE KOHLEHTpauusl) B pacTBOpPE, MOJIApHAs KOHILIEHTpAlWs BEIECTBA B
pacTBOpe; dAIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHMS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIMH, METO/ JIEKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX OHATHI U TPUMEHSTh
ATHU MOHATHS PU ONMUCAHUU BEUIECTB U UX NIPEBPAILCHUN;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBJICHUs (hOPMYJI BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

OTPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENEHb OKHUCIEHUS 3JEMEHTOB B OHMHAPHBIX COEIUHEHUSX, NPUHAMIECHKHOCTD
BEILECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHUH 1o (GopMynam, BUIAbl XUMUYECKON
CBSI3M (KOBAJICHTHOU U MOHHOMW) B HEOPTaHUYECKUX COCTUHECHUSIX;

pPACKpBhIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHA ABOTAPO U €TI0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
IIO3HAHUSA, B TOM YHUCJIE DJKCIIEPUMEHTAIBHBIX M TEOPETHYECKUX METOAaX
VICCJIEIOBAHHUS BEUIECTB U U3YUYECHUS XUMUUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh ITOHUMAHUE IMEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX JIEMEHTOB OT UX MOJ0KeHUs B [lepronnueckoit cucreme:

OMKCHIBATH U XapAKTEPHU30BaTh TabINuHYI0 hopmy [leprnonnyueckoit cucteMbl
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHas noArpynna (A-rpynmna)» u
«mobouHas noArpynna (b-rpynma)y», «Mainbie nepuoab» U «00JIbIINE IEPUOIBI;

COOTHOCUTH 0003HAa4YeHMsI, KOTOpble MMeroTcsi B Tabnuue «llepuonnyeckas
cucreMa xumuueckux osnemeHtoB J[. WM. MeHnneneeBay, ¢ 4YHCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHMUYECKHX JJIEMEHTOB (COCTaB W 3apsij
spa, oOLIee YUCIIO 3JEKTPOHOB U PACIPEEIICHNE UX MO 3JIEKTPOHHBIM CIOSM);

OOBSICHATH CBS3b TMOJIOKEHUS OdyeMeHTa B llepuommyeckoil cucreme cC
pacrpeneseHueM JJIEKTPOHOB 110 JHEPreTUYECKMM YPOBHSM, IOLYPOBHSIM H
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX NMEPUOJIOB;

KJIacCU(PUIIMPOBATh XMUMHYECKUE DJIEMEHThI, HEOPraHWYEeCKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIIECTB, MO
TerIoBoMy b DEKTy);

XapaKTepU30BaTh (OMUCHIBATh) (PU3NUECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEIIECTB: KMCIOPOJa, BOJOPOAA, BOAbL, OOIIME XUMUYECKHE CBOMCTBA
OKCHUJOB, KHUCJIOT, OCHOBAaHMN W COJIEH, IEHETUYECKYI0 CBS3b MEXKIY HHUMH,



NOATBEPKIas MpPUMEpPaMU  MOJIEKYJSIPHBIX  YPaBHEHHMH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKInii;

ONMKCHIBATH POJIb KUCIOPO/A, BOJOPOAA U BOJBI B MPUPOJHBIX IMpolieccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISX MPOMBIITUICHHOCTH,
BO3MOXKHOE HCIIOIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATh W MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTHU OT UX
COCTaBa M CTPOEHHUS, BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKUX NPEBpAIICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJTI0 XUMHUYECKOTO AJIEMEHTa B COCIMHEHUH,
MacCOBYIO [JIOJIF0 XMMHUYECKOrO 3JeMeHTa Mo (opMylie COEIWHEHUs, HaXOAWUTb
npocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIECTBA B PAacTBOPE, MOJSIPHYIO KOHIICHTPAIMIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEaKIINH;

MPUMEHSTh OCHOBHBIE OIEPAIlMU MBICIUTEILHON JEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMATU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — /I U3YUEHUS] CBOMCTB BEIIECTB M XUMUYECKUX
peaxiuii, €eCTECTBEHHO-HAYYHBIE METOJIbl TO3HAHUS — HAONIOICHHE, W3MEpPEHHE,
MOJICTIUPOBAHUE, OSKCIEPUMEHT (peanbHbIi W MBICICHHBIA) — IS OCBOCHUS
y4e0HOTO COJIepKAHUS;

PacKphIBaTh CYIIHOCTh MPOIECCOB OKUCIICHHS U BOCCTAHOBJICHUS, COCTABIISATh
YpaBHEHUS TIPOCTHIX OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINN (METOI0M
AIIEKTPOHHOTO OajaHca);

YCTaHABIMBATh CBSI3M MEXKIY pEAIbHO HAOII0AaeMbIMH XUMHUYECKHUMHU
SBJICHUSIMU ¥ TIPOLIECCAMHU, MTPOUCXOISIIUMHI B MAaKpO- U MUKPOMHUPE, OOBICHATH
MPUYUHBI MHOTOOOpa3usl BEHIECTB, COOTHOCUTh XMMHUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX YICOHBIX MPEIMETOB;

coOJII01aTh MpaBuiia 6e30macHo padoThI B JIa0OPATOPUH MPU UCTIOJIB30BAHUU
XUMUYECKOH MOCY/IbI U 000PYI0BaHMS, a TAKXKE MPaBUIia 00paIleHUs C BEIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIMSAMH BBHITIOJHEHUS JIA0OPATOPHBIX OMBITOB U
MPAKTUYECKUX PaldOT MO TOJYyYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(BOJIOpO/Ia M KUCIIOPOAA), MPUTOTOBJICHUIO PACTBOPOB C ONPEAETICHHOW MacCOBOM
JI0JIeli pacTBOPEHHOTO BEIECTBA, PEIICHUIO DKCIIEPUMEHTANIBHBIX 337a4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COSTUHEHU;

JEMOHCTPUPOBATh  BJIQJCHHE OCHOBAMH  XHMHYECKOW TPaMOTHOCTH,
BKJIIOUAIOIICH YMEHUsT O€30MMacHOr0 0OpaIieHus ¢ BEIIECTBAMH, UCTIOJIb3yEMbIMU B
MOBCEIHEBHOM KHM3HU, a TaK)Ke 3HAHUE MPABWII MOBEACHUS B LEISIX COEpEKEHUS
30POBbS Y OKPYKAIOILIEN CPEIbI.



K xoHumy oOyuenuss ¢ 9 knacce y oOyuyaromierocs OyayT copMUpPOBaHbBI
CIICYIOIINE TPEMETHBIE PE3YIbTAaThl U3YUYCHUS XUMUHU Ha YTITyOJICHHBIM YPOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJla, HWOH, KAaTHOH, AaHWOH, DJIEKTPOOTPULATEIbHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasi peakilusi, TerioBor 3P ¢heKT peakiuu, MoJib, MOJISIPHBIM
00BEM, pacTBOp;

AIEKTPOJIUTHI, HEIJICKTPOIUTHI, JICKTPOIUTAYECKAS] NUCCOLUUALMSA, PEAKIIUN
MOHHOTO OOMEHa, THIPOJU3 COJeil, oOpaTMMble M HEOOpaTHMBIE peaKluH,
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE  PEAKI[UU, OKHUCIUTENb, BOCCTAHOBUTEIND,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHUYECKasi CBA3b (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKasi), MEKMOJICKYJISIPHBIC
B3aMMOJICHCTBUSL (BOJOPOAHAsl CBsA3b, CWibl Ban-nep-Baanbca), KoMIUIEKCHBIC
COCJIMHEHHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAsI KyOuuyeckas, 0ObEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hsl METaJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUYECKOE PABHOBECUE, IJIEMEHTBI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNUX OCHOB xumuu; [T/1K;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MTOHATHN U IPUMEHSATH
OTU MOHATHUS IIPU ONIMCAHUU BELIECTB U UX IIPEBPALLCHUN;

MCIIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJI€HUsI (pOPMYJT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPEAEATh BAJICHTHOCTh U CTEIEHb OKUCJICHUS XMMHYECKHX DJIEMEHTOB B
COEQMHEHUSAX Pa3IMYHOIO COCTaBa, MPUHAMICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIACCYy CO€IMHEHUN 1o (opmyiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAJTMYECKOW) B HEOPraHMYECKUX COCIUHEHMSIX, 3apsj] HOHA IO
XUMHUUYECKON (popMyrie, xapakTep Cpelbl B BOJHBIX PAaCTBOpPax HEOPraHUYECKHUX
COEAVMHEHUN, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEILIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. WM. Menaeneea wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMUCHIBATh U XapaKTepu30BaTh TadIuuHyt0 hopmy l[lepuoandeckoit cuctemsl
XAMHWYECKUX DJIEMEHTOB: Pa3nyaTh MOHATUA «A-rpynmnay u «b-rpynmna», «majble
MEPHUOJIBI» U «OONBIINE TIEPUOIBIY;

OOBSICHATH CBS3b TMOJIOKEHUS OdyeMeHTa B llepuommdeckoil cucreme cC
pacupeneaeHueM DJICKTPOHOB 110 JHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

BBIJICISITh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUW CBOWCTB DJIEMEHTOB U X
COEIMHEHUN (KUCIIOTHO-OCHOBHBIX U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJAPOKCHUJOB) B MpeJeaax MallblX NEPUOJOB U TJIABHBIX MOATPYIII C
Y4YETOM CTPOCHHS UX aTOMOB;



PacCKpbIBaTh CMBICI TEOPUU AIIEKTPOIUTUUECKON AMccolManuu, 3akoHa ['ecca
U €ro CIEJICTBHUM, 3aKOHA JIEUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XHMMHUYECKOM peaklUd, HalpaBleHUs CMEIIEHUS XHUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT PA3IUYHBIX (PaKTOPOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTBI, HEOPTraHMYECKHE BEIIEeCTBa,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TerIoBoMy 3(deKTy, Mo arperaTHOMY COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTETICHEH OKHUCICHHUS XHUMHUYECKHX 3JIEMEHTOB, MO OOpPaTMMOCTH, MO YYacTHIO
KaTajan3aropa);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOICTBA BEIIECTB
Pa3JINYHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHHW, MOATBEPKIAs 3TO OINMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHYECKUX
peaKkuu;

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHUYECKON TUCCOLMALUN KUCIIOT, HIeI0Yel
U COJIEH; MOJIHBIE U COKPAILEHHbIE YPaBHEHUS peaKliii HOHHOTO OOMEHa; peaklui,
NOATBEPKIAIOIINX CYLIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKIYy BeEIeCTBaMU
Pa3INYHBIX KIIACCOB;

pacKpbIBaTh  CYIIHOCTh IPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTABJICHHSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHMI pEaKIMil, CyIIHOCTb
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUH  IOCPEACTBOM  COCTABJICHHMS
3JIEKTPOHHOTO OajlaHCa 3TUX peaKlui;

MPEICKa3bIBATh XapaKTEP CPE/bl B BOJHBIX PACTBOPAX COJICH;

XapaKTEepU30BaTh (OMUCHIBATH) (PU3NUECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BeleCcTB (KUCJIOPOJ, 030H, rpadut, anmas, KpeMHuid, 0op, azot, docdop, cepa,
XJIOp, HATPUM, KaJIUi, MarHUM, KaJIbIIUH, ATFOMUHHH, )KeJIe30, ME/Ib, IIUHK, cepedpo)
U 00pa30BaHHBIX UMH CIIOXKHBIX BEIIECTB, B TOM YHUCJIE UX BOAHBIX PacTBOPOB
(aMMHaK, XJI0poBOI0pOI, cepoBoaopo, okcuasl yriaepoaa (I, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), cepsr (IV, VI), cepuucras, cepnas,
a3oTHas, ¢ocdopHasi, yrojpHasi, KPEMHUEBAs KUCJIOThI, OKCUIbl U THAPOKCHUJbI
meTamuioB |A—l1A-rpynmn, amomunus, meau (1), muaka, sxenesa (11 u 111));

HOSICHATh COCTaB, OTAEJBHBIE CIIOCOOBI IMOJIYYEHHS W CBOMCTBA CIOKHBIX
BEIECTB (KUCIOPOJCOAEpKAIINE KUCIOThl XJIopa, a30THCTas, OOpHas, yKCycHas
KHUCIJIOTBI U MX cond, Tamorenunbl kpemuus (1V) u gpocdopa (11l u V), okcun u
ruapokcu xpoma (I11), nepmanranar kanus;

ONKCHIBATH POJIb BAXKHEHIINX M3y4aeMbIX BEIIECTB B MPUPOIHBIX MPOLECCAX,
BJIUSIHUE HA KUBbIE OPTraHU3Mbl, IPUMEHEHHE B PA3JIUYHBIX OTPACISAX IKOHOMHUKH,
UCIIOJIb30BAHUE JJIA CO3/IaHMs COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJOTUI;

MPOBOJUTH PEAKIIMH, MOATBEPXKIAIOIINE KAYECTBEHHBIN COCTAB Pa3IMYHbIX
BEILECTB, PACIIO3HABATh OIBITHBIM IIyTEM COAEpPKAIMECS B BOJHBIX PACTBOPAX



WOHBI: XJIOpUA-, OpOMUI-, HOIUI-, Cylbdar-, docdar-, kapboHaT-, CHUIIUKAT-,
cynbdut-, cynbpua-, HUTpAT- W HUTPUT-HOHBI, THUIPOKCHUA-UOHBI, KATHOHBI
aMMOHUSI, MarHusi, KaJblUs, aIIOMUHUS, *kene3a (2+) u xenesza (3+), menu (2+),
IIUHKA,

OOBSICHATHh W MPOTHO3UPOBATH CBOWMCTBA BAKHEUININX M3YYaeMBIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUS, IPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXHOCTh MPOTEKAHUSI XUMHUUYECKHUX MPEBPAIICHUI B Pa3IUYHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX 3JIEMEHTOB XUMHUYECKOH KHHETHKH U
TEPMOIMHAMHUKH;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (opMyJie COCAMHEHHUS, MAaCCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOTO DJIEMEHTa B
COCIMHCHUH, MOJISIPHYIO KOHIIEHTPAIlMIO BEIIECTBA B pPAcTBOPE, HAXOIUThH
IpoCTeHIIyo (GOpPMyITy BEIIECTBA MO MAaCCOBBIM MIJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHYECKUX PEAKIMM ¢ y4eTOM HEI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHUYECKOTO BBIXOJIa MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dexTa peakiuu, onpeaessiTh COCTaB CMECEH;

coOJI01aTh MpaBuiia 6e30nacHoi paboThI B JIA0OPATOPUH MPU UCTIOIB30BAHUH
XUMHYECKOH MOCYbI K 000pYyI0OBaHUS, a TAKXKE MIPaBHIIa 0OPAIICHUS C BEIIECTBAMU
B COOTBETCTBHM C WHCTPYKIMSAMH BBITIOJIHEHUS JIA0OPATOPHBIX OMBITOB U
MPAKTUYECKUX PalbOT MO TMOJYyYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa ¥ yTIeKHUCIIOro Ta3a) M PeIIeHUI0 SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMaM
Kypca, TpEICTaBIsATh PE3yNbTaThl JKCIEpPUMEHTa B  (OpPME  BBIBOJIOB,
JIOKa3aTeNIbCTB, IPaUKOB, TAOJIUII U BBISBIISATH SMIIUPUICCKHC 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIE OIEPAIlMU MBICIUTEIBHOM JEATEIBHOCTU (aHAIMU3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHNWE, CHCTEMATHU3aIlUi0, BBIABICHUE IMPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M) NMPU U3yUYEHHH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIQ/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU TO3HaHMs (HAOI0IeHNe, H3MEPEHNE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

NPUMCHAThL  MpaBuiaa  O€30MacHOrO  oOpalleHus C  BEIIeCTBaMH,
WCITIOJIb3yEMBIMH B TTIOBCETHEBHOM KU3HHU, PABUJIA TOBEICHUS B IEJISIX COSPEKESHUS
3I0POBbSI M OKPYKAIOIIECH IPUPOTHON Cpenpl, MOHMMaTh Bpexd (OMacHOCTH)
BO3JICHCTBHSI Ha JKWUBBIC OPTaHMU3MBI OIPEICICHHBIX BEIICCTB, IOSCHITh Ha
pUMeEpax CIoCOObl YMEHBIIICHUS W MPEAOTBPAIEHUS UX BPETHOTO BO3JCHCTBUSA,
3HAUCHUE KUPOB, OCIKOB, YIIICBOIOB JIsl OPraHM3Ma YEJIOBEKa;

UCTIONIb30BaTh TOMYyYEHHBIC TMpENCTaBiIeHUsI O cdepax MpodecCHOHATBLHON
NEATEILHOCTH, CBSI3aHHBIX C HAYKOW W COBPEMEHHBIMH TEXHOJIOTHSMH, KaK OCHOBY
JUIST IPOECCHOHATBHON OpUEHTAIIMH W IS OCO3HAHHOTO BHIOOpAa XUMHUHM Kak



po(UIHLHOTO MPEMETa TPHU MPOI0JDKEHIH 00yUeHHUsI Ha YPOBHE CPEHETO 00IIETOo
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEAOBATEIHCKON JEATEIBHOCTH
XUMUYECKON M XHUMHKO-IKOJIOTHYECKOW HAIMPaBICHHOCTH, TPHOOPECTH OIBIT
MIPOBEICHMSI YUEOHBIX NCCIICTOBAHUM B YCIOBUAX 00pa30BaTEIbHBIX OPTaHU3AINH,
a TaKKe OpraHu3aIyii (IIeHTPOB) TOTIOJTHUTEIHLHOTO 00pa30BaHus JCTCH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Paspnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusg — BaxkHas 00/1acTh
€CTECTBO3HAHUS U
1.1 . 10 2
MPAKTUYECKOU JIeSITEIbHOCTH
yeJoBeKa
BemecTBa 1 xuMudeckue
1.2 28 1
peakiuu
Utoro no pazneny 38
Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Bo3zayx. [lonstue o razax. 19 1 1
' Kucnopon. Oxkcust
Bonopoa. Ilonstue o kucnorax
2.2 8 1
M COMIAX
Bona. PactBopsl. Ilonsrtue 06
23 P 18 1 1
OCHOBaHHUSIX
OCHOBHBIE KJIaCChI
2.4 . 16 1 1
HEOPTraHUYECKUX COCTMHCHUI
Hroro no paszneny 61




Paznen 3. llepunoanueckuii 3axkoH u [lepuoguyeckas cucrema xummuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepronnueckuii 3aKOH U
31 Ilepronnueckas cucrema 18
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. Ctpoenue aroma
XuMu4eckas CBS3b.
3.2 OKHUCIUTENBHO- 16 1
BOCCTAaHOBHUTEIIbHBIC PEAKIIHU
Utoro no pazneny 34
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 136 5 6
ITPOI'PAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
Pa3znes 1. BemecTBo 1 XUuMHYeCKasi peakmus
11 [ToBTrOpenue u yriybiaeHne 3HaHHIA O 8
' BEILIECTBE
12 OcHOBHBIE SaKOHOMePHOCTI/I MPOTCKAHHMS 1 1 1
XUMHYECKHUX PEaKIUii
13 DJEeKTPOIIMTHYECKAs TUCCOIHALTHSL. 1 1 5
XUMHUYECKUE PEaKkluu B PaCTBOPax
Wroro mo pazneny 36
Pa3peu 2. Hemera/ibl M X COeIMHECHHUS
21 OO61mas XxapakTepUCTHKA XUMUYECKUX 3 1
' aneMeHToB VIIA-rpymnmsl. ["anorenst
OO011ast XapaKTepPUCTHKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10
COCIIMHEHUS
OO011ast XapaKTepPUCTHKA XUMHUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 12 1
COEIIMHEHUs
OO0mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro mo pasneny 43




Pa3gea 3. MeTaaabl M HX COeIUHEHUA

3.1 OO01111€e cBOMCTBA METAIIJIOB 10
3.2 Baxneiime MetTamisl ¥ UX COSTUHEHUS 22 1 2
Hroro no pazaeny 32
Pazjnen 4. Xumus u okpyxamomas cpeaa
41 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA. 5
' OCHOBBI YKOJIOTUYECKON TPAMOTHOCTH
Utoro no pazneny 5
Pazgen 5. O000menne 3 HAHUH
51 [ToBTOpEeHME M 0000IIIEHNE 3HAHUI 10 5
' OCHOBHBIX pa3zesioB KypcoB 8—9 Ki1accoB
Wroro mo pazneny 10
PezepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 4 11
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