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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTABIECHHbBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu na€t TpeACTaBICHUE O IEJSIX, OOIIeld CTpaTeruut
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazzienaM M TeMaM MPOTPpaMMbl IO XUMHUH, OINPEACNSICT KOJIUYECTBEHHBIC WU
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYaromIerocsi MO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUd M 00 SBOJIONMHU BEIHIECTB B MPHUPOJE, O MYTAX PEHICHHUS TI00aIbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  NJIi  CaMOpasBUTUS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOIUMBIX KakKk B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B POpMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YyYarolIuXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B HKOJIOTUMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl  yd4eOHOTro  MpeaMeTa, KOTOpbIM  fABIAETCS  NEeAaroruuyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI IMEPBOHAYAJIBHBIX MOHSITHI XUMHUH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
HOHSTHA O XMMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBbI MOHITHI O XMMHUYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHAa XUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITOIHSS (PYHKIIUHA OOBSICHEHHS U IPOTHO3WPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOILIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHune XUMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxarouuidi mup», «buonorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHbI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUUECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHH BEIICCTB M XUMUYCCKUX PEaKIUH, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M UX PUMEHECHUH B YIeOHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON E€ATEIbHOCTH, OCBOEHUU MPABUJI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro OOpa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENI TaKKe LI, KaK:

— (¢$opMUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
O0yJaloIMXCs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIOCOOHOCTEH K
XHUMHWH;

— o0ecriedyeHne yCIoBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yUarOIIUIMHUCS
OTbITa PAa3HOOOPA3HOU NEATEIHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUOB JICITCILHOCTH,

— ¢opmupoBaHue oOImIeH (QYHKIIMOHATBPHOW U E€CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATD UX MPU PELICHUHU MPOOJIEM B MOBCETHEBHOM KU3HU U TPYIOBO I
NEeSITENBHOCTH;

— ¢opMmupoBaHHE y O0OYyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbSI 1 OKPYKAIOIIEH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIlMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

OO611ee uKcio YacoB, OTBEIEHHBIX IS M3YUYCHHS XUMHUH Ha YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBisger 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Posib XMMUM B )KU3HU 4YEJIOBEKA. XHUMHUSI B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE BJIeMEHTbl. CHUMBOJBI XUMHYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKYJIgIpHasi Macca. MaccoBast J0JIsl XUMHUYECKOT0 3JIEMEHTA B COSIUHEHUMU.

KonnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHCHHS MacChl BellecTB. XuMuueckue ypaBHeHus. Knaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PYIOBaHUEM, U3YUYEHHUE M OMHMCAHHE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOM) SBIICHUH, HaOIIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
meau (I1) mpu HarpeBaHuu, B3anMoieiicTBHE keje3a ¢ pactBopom conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JAaHHE MOJEJIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3jaeMEHT U MpOCTOe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue kuciopona. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — alioTponHas MOAU(PUKAIUS KUCIOPOaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE pEaKUUu. TOIIMBO: yroiap M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT n mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CLIOCOOKI TToTydeHus. KUCIOThI
U COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Thl Mo XMMUUYECKUM YPaBHEHHUSIM.

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B Npuposie U B KU3HM 4esloBeka. KpyroBopoT Boabl B IIPUPOIE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanuss Heopranuueckux coeauHeHui. Oxcuabl. Knaccudukanus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenkiatypa okcuaoB. Pusznueckue W XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue conen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE OIPEACIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (moxapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIOB U OTIICAHHE
WX CBOWCTB, TMOJNYy4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIOpoJa (TOpeHue), B3auMoAencTBIE Bojiopoaa ¢ okcuaom meau (1) (BoamoxHO
MCITOJIb30BaHUE BUCOMATEPUATIOB), HAOMIOACHUE 00Pa3IIOB BEMIECTB KOJIHMUYESCTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MACCOBOWM JOJEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJlaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HCCJEIOBaHUE
00pa3IioB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJllIa JPYTUM W3 PacTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BakHeHnIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoagnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMenToB JI. U. MengeneeBa. CtpoeHue aTomMoB. XMMHYECKAs] CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIECJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbie 00pa3yroT aM(pOTEPHBIE OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menneneesa. Koporkonepuoanas u jiiuHHOonieproiHast popmsl [lepuoanueckoit
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPa, HOMEPOB MEPUO/Ia U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxeHuro B [lepuonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIINaM U [EPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cUCTEMbl XUMUYECKU X
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenngeneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHuss.  OKHUCIHUTENIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYLIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHATHM, SBIISIIOIINXCS CUCTEMHBIMU JUJISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OO0mue ecTecTBEHHO--HAYYHBIC MOHITHS: HAYYHBIN (akT, TUIIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHUE.

dwusuka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
pPaOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKH 3apsj, BEIIECTBO, TEN0, OOBEM,
arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3WYECKHE BEJIMYMHBI, €IMHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOIIaeMbIe, TOTIMBO, BOJHBIC PECYPCHI.

9 KUJIACC

BemiecTBo U XUMHUYeCKasi peaKus

[lepuoanueckuii 3akoH. [leproaudeckasi cucreMa XMMHUECKUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB
XHUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUOI0B, KaUs, KaJIbIUSA U UX COCTHHCHHM
B COOTBETCTBHM C TIOJIO)KEHHWEM »JJeMeHTOB B Ilepmomudeckoid cucremMe W
CTPOCHHEM WX aTOMOB.

CrtpoeHue BemIecTBa: BHJBI XUMHYECKOW CBSI3U. THIBI KPUCTAITMUECKHUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUI, TeHETHYeCKas CBSA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIMH, TEPMOXUMHUYECKHUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiuax. [[oHATHe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. [lonstue o karanuse. [lonaTue o xumuueckom paBHoBecun. DakTopsl,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJO0KEHHE XHMHUYECKOTO
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEAKIMM,  DJICKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM  pEaKIIUu. CocraBieHne  ypaBHECHH
OKHUCJIUTEIbHO--BOCCTAHOBUTEIFHBIX ~ PEAKIMA C  HUCIOJB30BAaHUEM  METOAa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHN3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYeCcKor cBsi3u. Crenens auccouuanuu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON JUCCOLIMALIIH.
KauecTBeHHbIE peakiu Ha MOHBL. [IoHATHE O THIpPONH3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3iUYHbIX  (AKTOPOB, HCCIEIOBAHUE  DIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALINM KUCTIOT, 1IeJ0uel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, 00pa30BaHHE BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUEe, pEeaklUMH pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KA4EeCTBEHHBIX PEaKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeCTBHE
C MeTaJUlaMH, HEMeTajUlaMu, MiesnoyaMu). XiopoBopopon. ConsiHas KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa |
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BakHenme XJII0puabl U UX HaX0XKICHUE B
IPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (Pu3Myeckue CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINHbIE MOAU(DUKAIIMM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMH4YECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJjlacca KHMCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IpumeHeHue cepHol
KUCIOTBl. CONMM CEepHOW KHUCIOThI, KAa4ECTBEHHAas peaklus Ha CyJb(aT-uoH.
Haxoxnenne cepbl u €€ coenMHEHUU B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



O6mast xapakrepuctuka 31aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
¢usznueckre U XuMu4yeckne cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(u3znueckre U XMMUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
uX pU3NYECKHEe U XMMUYECKUE CBOWCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, (PU3MUECKHEe U XUMUYECKHE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kjlacca KHUCIOT W crueruduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPATbHBIX YAOOPEHU.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu gocdopa, pusmueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucmora, GusMYecKre U XUMUYECCKHE CBOWCTBA, MOJIYYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B NMpupoje, puU3ndeckrue U XuMUYECKUe CBOMCTBA. AJCOpOIuS.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3nyeckue Hu
XUMHYECKUE CBOMCTBA, JCHCTBME HA JKUBBIE OpPraHU3Mbl, TMOJYYEHHE W
MpUMEHEHHEe. JKOJIOTHUECKHE MPOOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yriepona (1V),
TUIoTe3a IJI00aJbHOIO IMOTEIUIEHUs KIMMaTa, HMapHUKOBBIA 3¢ dexT. YronapHas
KUCIOTa U €€ Ccoiu, UX (U3NYECKHe M XMMHUYECKHUE CBOMCTBA, IOJIyY€HHE U
npuMeHeHue. KauecTBeHHass peakinust Ha KapOoHar-moHbl. Vcnosb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO3sIICTBE.

[lepBoHavanbHble MOHATUSA 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSAX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, 3TaHOJI, TJIMIEPUH, YKCYCHasl KHCIIOTa).
[IpuposHble HCTOYHUKU YIIEBOJOPOAOB (Yrojb, NPUPOAHBIA Ta3, HePTh),
IPOJIYKTHl HX TMepepadoTku (O€H3UMH), WX POJIb B OBITY W IPOMBIILICHHOCTH.
ITonsiTHE O OMOJIOIrMYECKH BaKHBIX BELIECTBAX: KUpaX, OesKax, yriaeBoaax — U ux
polM B JKH3HM 4UEIOBEKa. MarepuanbHOe €IUHCTBO OPraHMYECKHX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJIY4YCHHE W
npuMmenenue. CoequHeHus KpeMHus B pupoje. O01ire npeacTaBieHus 00 OKCHe
kpemuus (IV) u kpemHueBoi kucnote. CUIUKATBI, UX MCIOJIB30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeillne CTpOWUTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MATEPUAIIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEAaKLUI Ha XJIOPUJ-UOHBI U HAOJIOACHUE MPU3HAKOB



UX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3MUECKUE M XUMHUUYECKHE CBOICTBa
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUs caxapa MoJl IeMCTBUEM KOHIIEHTPUPOBAHHOU
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIe€HHON CEpHOMN KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJII0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U ux
coeIMHEHUN (BO3MOXKHO UCIIOJIh30BaHUE BHJICOMATEPHUANIOB), 00pa3iaMyu a30THBIX
u (ocopHbIX yT0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHUE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBHUE
KOHILICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yYCHHE MOJCICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH PacTBOPEHHBIX
BCILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTUBOrasza, MOJy4YEHUE,
coOupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
NpPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHNE SKCIEPUMEHTANIBHBIX 3a1a4 Mo TeMe «BakHeilne HeMeTaulbl U UX
COEZTMHECHUS.

MeTta/uibl M UX COETHMHEHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnonoxeHus B Illepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MenpeneeBa u crpoeHus atoMmoB. CTpoeHue MeTaioB. MeTamindeckasi CBSI3b U
METAIMYECKasi ~ KPUCTAIMYECKAass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKHe CBOKCTBa MeTamioB. Oomume
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuiaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenounble MeTambl: mojioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTpusi U Kanusi). OKCUIbl U
TUJAPOKCHABI HaTpusi ©W Kanus. [IpuMeHeHue IIeOYHbIX METAUIOB U HUX
COEMHEHU.

[[lenoyHO3eMeNbHBIE METAJUIBI MAarHUd W KaJIbIUM: TOJIO)KEHUE B
[Tepunognueckoil cucreme xumuueckux semenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMMUUECKUE CBOMCTBA MarHus U



Kasbliusl. BaxuHeiie coefuHeHUs Kablus (OKCUI, TUAPOKCUI, coin). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMHUYECKHE CBOMCTBA xele3a. OKCUAbI, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KIbI[MA W HATpUsd C BOJOM (BO3MOXKHO HCIOJIb30BAHHE BHJICOMATEPUAIIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX peaKIIMi Ha HOHBI: MArHUS, KaJIbIIHs, ATFOMUHMS, ITUHKA, xkere3a (11)
u xene3a (Il1), menu (Il), HaGaromEeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a/1ad 1o TeMe «BakHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B NOBCEHEBHOM KHW3HHU YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarollell cpeabl (MpelaesbHas JOMyCTUMAs
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

U3y4YeHHEe 00pa3l0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzanusa MexnpeaMeTHBIX CBSI3€M NPU M3YYEHHMM XUMHUH B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCU(PUKAINSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIbI,
PalOaKTUBHOCTb, MOJICKYJIa, DIICKTPHYECKUH 3aps, MIPOBOTHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COIHIIE.

buonorusi: dorocuHTe3, npixaHue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIILHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yNbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMHUU B EIMHCTBE Y4eOHOW U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMHM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00yUYarOIIUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUsS XUMHUYECKOW HAyKHM B IKWU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIEeIOBATEIbCKOM, TBOPUYECKOW W JPYTrUX  BHJIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYEOHBIX, I103HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeTbHOCTH, TOTOBHOCTH OLICHUBATh
CBO€ IIOBEJCHME M TOCTYNKH CBOMX TOBApUILIECH C INO3UIMH HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMN MTOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE MU XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKA W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOJTHOM CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MHGOPMALMOHHON M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C Yy4yeOHBIMHU TEKCTaMHu, CIpPaBOYHOMN
JTUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,



UHTEpEC K OOYYEHHIO M TO3HAHWIO, JIF0OO3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K camM0ooOpa3oBaHHIO, MPOEKTHOM U  MCCIENOBATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH U YPOBHsS OOy4YeHUS B
JaJIbHCUIIIEM

4) popMupoBaHHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE TMOCICIACTBUN U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) TPy/10BOro BOCIIUTAHUS :

UHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MPOQECCUil U Tpy/ia pa3IudHOro poja,
yBaXXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU JIESITEILHOCTH, B TOM YHCIIC HA OCHOBE
OPUMEHEHMs]  TNPEJAMETHBIX 3HAaHUW 1O  XWMHUH, OCO3HAHHBIA  BBIOOD
WHMBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHHUST 00pa3oBaHUs ¢ yU4ETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENTHOM MpodheCCUOHAIIBHOM JEATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(EeCCHOHATBLHOM Cpeie;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IE KaK UCTOUYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYIIEeCTBOBAHUS, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
O6e3omacHoro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
pelIEHUs 3a/1a4, CBI3aHHBIX C OKPYKAIOIIEH MTPUPOTHON CPEAOH, ISl TTOBBILIECHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00albHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIACHISIOT 3HAUYUMbBIC JIA
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHS (3aKOH, TEOPHS, TPUHIIHII,
runore3a, (akt, cucrema, NPOILECC, HSKCICPUMEHT U JPYroe.), KOTOphIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI M3 ITUX MPEAMETOB (POPMHPOBATH MPEICTABICHUE O ICIOCTHOM
Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIE NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHHUKAaTUBHBIE, PETYISITUBHBIC), KOTOpPbIE 00ECHeYrBaOT (POPMHUPOBAHUE
FOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO Y4yeOHOM
NeATEebHOCTH.



Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble 1oruyeckue aeiicTBuA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMU: PAaCKPBIBATh CMBICI XUMHYECKUX MOHSITHH (BBIAEIATH UX XapaKTEpHBIC
MPU3HAKW, yCTaHABIMBATh B3aMMOCBSA3b C JPYTMMHU MOHSITUSMH), HCIOJIb30BaTh
MOHATHUS JIS1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATH OCHOBAHUS U
KpUTEPUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHus (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIE), CHMBOJIMUYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh HIMPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC MPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI DJIEMEHTAa), XUMH4YecKas ¢dopMmysia U YpaBHCHHE
XUMHUYECKOW PEAKIMU — MPU PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3aj1adu, ¢ y4éTOM
ATUX MOJIEIBHBIX MPEACTaBICHUM BBISBISITh M XapaKTEPHU30BaATh CYIIECTBEHHBIC
MPU3HAKK U3YYae€MbIX 00OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUECKUX PEaKIuH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, IPUYHMHHO-CJICIACTBCHHBIC CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBnble uccienoBarejgbcKkue AeCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAaYECTBE WHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI I (POPMUPOBAHMSI TUIIOTE3BI IO MTPOBEPKE
NPAaBUJIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHNE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMEHHEe HaOIogaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €r0 Pe3ynbTaT, (OpMYIUPOBaThH 000OIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISITH OTUET
0 MpojenaHHol padorte.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (OPM MPEICTABICHUS, MOTYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIONyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHUE MPUMEHSATh Pa3IMYHbIE METOJbI W 3alpoChl MPU MOUCKE U OTOOpE
uHOOpPMAIIMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMWMBIX ISl BBITIOJHECHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEIeAEHHOTO TUTIA, TPUOOPETEHNUE OTBITA B
0o0JaCTH  WCTONB30BaHMSI MHPOPMAINMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYypOil aKTUBHOT'O MCIIOJIB30BAHMSI PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BBHIOMPATh ONTUMANTBHYIO (hopMy TIpeacTaBiieHus nH)OpMAIUU H



WJUTIOCTPUPOBATh PEIIAEMbIE 33/]a4d  HECJOKHBIMUA CXEMaMH, JuarpaMMaMu,
OpyruMH popMaMu rpauKi U UX KOMOMHAIUSMU;

YyMEHUE WCHOJIb30BaTh M aHAJU3UpOBaTh B Mpolecce YydyeOHOH U
HCCIIEIOBATENBLCKON NEeSATEIbHOCTH MH(DOPMAIIMIO O BIUSHUM MPOMBIIIJIEHHOCTH,
CEIIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH MPUPOTHON
Cpeapbl.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHUS 3a1aBaTh BOMPOCHI (B XOJI¢ Auajiora u (Win) AUCKYCCUHU) TIO CYIIECTBY
oOcyxmaaeMoll TeMbl, (OPMYJIHPOBATH CBOU MPEJIOKEHHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEIJIOKEHHON 3a/1a4u;

YMEHHSI  TNPEACTABIATh  IOJYYEHHBIE  pE3yJbTaThl  [O3HABATEIbLHOU
NEATeIbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTax; JeJiaTh MPe3eHTAIUI0
PEe3YyIbTATOB BBHITIOJIHEHUS XMMHUYECKOT0 JKCTIepruMeHTa (J1abopaTOpPHOrO OINBITA,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHUS Y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEJILHOM M HCCJIEAOBATENbCKOW  JEATEIIBHOCTA  NPU  PELICHUU
BO3HHMKAIOIIMX TPOOJEM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3unuii (00CYXIeHUsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbID», KOOPJAUHAIIUS
COBMECTHBIX JECHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBIMIOJTHEHHOM pabOoTHI U ApyTHE).

PeryasiTuBHbIC YHUBepPCAJIbHbIC Yy4eOHbIC NeHCTBHS:

YMEHUE CAMOCTOSITENILHO ONPEAENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeIIbHOCTD, BBIOMpaTh Hanbosee 3¢ (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
NO3HABATENbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBISATh WIM KOPPEKTUPOBATH
MPEUIOKEHHBIA aJITOPUTM JIEMCTBUM NPU BBINIOJHCHUM 3aJaHUA C YYETOM
MOJIyYeHUS HOBBIX 3HAHUM 00 M3ydaeMblX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OLICHUBAaTh COOTBETCTBHE IMOJYYEHHOIO pPE3yibTaTa 3asBJICHHON LEIU, YMEHHE
MCIIOJIb30BaTh U AaHAJTU3UPOBATh KOHTEKCTHI, IPEJiaraeMbl€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pE3yNBTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
CollepKaHMsl, YCTAHOBJICHHOTO JaHHOW (¢enepasbHON pabodeil mporpammoi,
BBIJICJISIFOT: OCBOEHHBIE OOYYaIOIIMMUCA Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NEHUCTBHM, crenupuyYecKue I NPEeIMETHONH 00macTh  «XHUMHS», BHJIBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHUSA, €ro UWHTepIpeTaluu,
peo0pa30BaHUIO W MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIUSX.

K koHily oOyuenus B 8 ki1acce npeiMeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIHUXCS YMEHUM:

e PpACKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSTHUN: aTOM, MOJIEKYJa,

XUMHYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOHASE U1 HEOJHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U



MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas J10Js1 XMMUYECKOTO JIEMEHTa B COEIUHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPUKalMs peakiuil: peakiuu
COCIMHECHUSA, PEaKIMU PA3JIOKECHUS, PpEAKUUH 3aMEUICHUS, PEaKIUU
o0OMeHa, HK30- U SHJOTEPMUYECKUE PEaKLIMH, TEIUIOBOM 3P (EKT peakuuu,
SIPO aToMa, JIEKTPOHHBIN CJI0M aToMa, aTOMHAasi OpOUTalb, paJanyc aToMa,
XUMHUYECKAs CBS3b, MOJIAPHAS U HEMOJSpHAs KOBAJICHTHAsA CBS3b, MOHHAS
CBSI3b, MOH, KAaTHMOH, AaHUOH, pacTBOpP, MaccoBas [JO0Js BEIIECTBA
(MpoIeHTHAsT KOHIIEHTpAIIKs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHITUU U
MPUMEHSTH 3T MOHSTHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJUKY JUISi CcOCTaBieHUs Gopmyl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

OTIPENICNIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWCJIEHMsI  DJIEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHUU IO
dbopmynaM, BHUA XUMHYECKOW CBSI3M (KOBAJCHTHAs W HOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

packpeiBath cmbica [lepuonuueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBAaTh IMOHMMAaHUWE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HUX MojoxkeHus B [lepmoamueckoil cucreme,
3aKOHOB COXpPAaHEHHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaIpo;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyio dopmy Ilepuonnueckoii
CUCTEMBbl XUMHUUYECKUX DJIIEMEHTOB: pa3iuyaTh [MOHATHUS «TJaBHAs
noarpynna (A-rpymma)» u «modounas noarpymnmna (b-rpymnma)y, Mansie u
OOJbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema xXuMHueckux odiemenrtoB [l W.
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHYECKUX JIEMEHTOB (COCTaB | 3aps sipa, 00IIee YUCIIO0 MIEKTPOHOB U
pacrpeaeeHue Ux Mo JIEKTPOHHBIM CIIOSIM);

KIaCCU(UIIUPOBATH XUMUYECKHUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIIOBOMY D (DEKTy);

XapaKTepu3oBaTh (OMHUCHIBaTH) OOLIME XUMHUYECKHE CBOMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKAAsA OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT X Ka4ECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHWMHUYECKUX IMPEBpALICHUN B
Pa3JIMYHBIX YCIOBUSX;



BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacCChl BEIIECTB,
MAacCOBYIO [IOJII0 XHMHYECKOTO »3JieMeHTa 1o ¢Gopmylsie COeAUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHYECKOU PEAKLINH;

PUMEHSATH OCHOBHBIE OIEPAIlU MBICTUTEILHON AESTEILHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHME, OOOOIIEHHEe, CHUCTeMAaTH3allHio, KiacCUUKAIUIO,
BBISIBIICHUE MPUYUHHO--CJICJACTBEHHBIX CBSI3€H — ISl M3yUYEHHs] CBOMCTB
BEIIECTB W XUMHYECKUX PpEAKIUH, ECTECTBEHHO-HAy4YHbIC METOJbI
MO3HAaHUS — HAOJIOJIEHUE, U3MEPEHUE, MOJICTIUPOBAHUE, DKCIEPUMEHT
(peanbHbIN U MBICJICHHBIN);

CJIeI0BaTh MPaBUJIaM TOJIb30BaHUSI XUMHUYECKON MOCYI0M U 1a0OpaTOPHBIM
o0opy/loBaHMEM, a TaK)Ke TMpaBWwiIaM OOpallleHusl C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKIIMSIMU TIO BBITIOJIHEHUIO JIaOOPaTOPHBIX
XUMHUYECKUX OTBITOB IO MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BoJIOpOJiIa W KHCJIOPOJA), TMPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHOM
MacCOBOW JI0JIEM PacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH U TMPOBOJUTH
XUMHUYECKHE SKCIIEPUMEHTHI IO PACIlO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHUCJIOT C MIOMOIIBI0 MHIAUKATOPOB (JIakMYycC, (heHOoMDTaIeuH, METHIIOPaHK

U JIpyTue).

K xoniy o6yuenus B 9 kiacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHATHUH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJ€HTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHUCJICHHSI, XUMHYECKasi peaKilysi, XUMHUYECKasi CBs3b, TEIUIOBON A(deKT
peakuud, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJNEKTPOJIUTBI, JJIEKTPOJUTUYECKAs IOUCCOLMALNS, pPEaKUUu HOHHOTO
oOMeHa, KaTaluM3aTop, XHMHUYECKOE paBHOBecHe, OOpaTUMble W
HEeoOpaTUMBIE PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCJIMUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIIEHUE, aJUIOTPOIIHSI,
aM(OTEPHOCTH, XUMHYECKas CBSI3b (KOBaJI€HTHA, MOHHAs,
MeTaJuIM4ecKas ), KpucTauinueckas pereéTka, Koppo3usi METaIJIOB, CILJIABHI,
CKOPOCTh XMMHUYECKON PEaKLNH, NPEAECIbHO AONMYyCTUMAasi KOHUCHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKUX TOHITUH U
OPUMEHATH 3TH HOHSITHUS PU ONMUCAHUM BEUIECTB U UX MPEBPALICHU;
UCIIOJIb30BATh XUMUUYECKYI0 CHUMBOJIMKY [JIi COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JMYHOrO COCTAaBa, IPUHAMICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIAcCy COEIMHEHUH 1o (opMynam, BUI XUMHUYECKOUH



CBA3M (KOBAJIECHTHAsl, MOHHAs, METANIMYECKas) B HEOPraHMYECKHUX
COEIMHEHHUAX, 3apsil MOHA [0 XMMHUYECKON (QopMylie, XapakTep cpeisl B
BOJIHBIX PAacTBOpPax HEOPraHUYECKUX COCIUHEHUH, TUI KPUCTAIIMYECKOU
PELIETKM KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cmbich llepuognueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MNOHMMaHWE: ONHUCHIBATH M XapaKTepU30BaTh
Tabinunyto ¢opmy llepuoanyeckoil CUCTEMBI XMMUYECKUX SJIEMEHTOB:
pasznuyarh MOHATUS «rJIaBHasg noarpymnmna (A-rpynmna)» M «noOodHas
noarpynmna (b-rpynna)», Manele U OoJyiblIM€ TEPHOJBI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIMIIE, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsan  sApa, oOliee 4YHUCIO JJIEKTPOHOB M paclpelesieHue HX IO0
ANEKTPOHHBIM CJI0sIM), OOBACHATH OOILIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB 3JIEMEHTOB M HMX COEJUHEHUH B Mpelesiax MajiblX MEPUOJ0B U
TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIUPOBATH XUMUYECKHUE DJIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMHYECKUE peakiuu (M0 YUCIY M COCTaBy Y4YacTBYIOIIMX B peaklUu
BEUIECTB, MO TETUIOBOMY 3()(eKTy, M0 M3MEHEHHUIO CTETEeHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME U CcHenUupUYECKUEe XUMUYECKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOATBEPKIasi OMNHCAHUE
OpUMEpaMU MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIUi;

COCTaBJSITh YPaBHEHHUS AJIEKTPOJUTHYECKOM JTUCCOLMALMM  KHUCIIOT,
IEJI0YEH U COJIEH, TIOJTHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMA NOHHOTO
oOMeHa, ypaBHEHHUS pEakluid, MOATBEP>KIAIONIMX CYIIECTBOBAHUE
TE€HETUYECKOW CBSI3U MEXY BEIIECTBAMH PA3IMYHbBIX KJIACCOB;
packppIBaTh CYHIHOCTb OKHCJIMTEJIBbHO-BOCCTAHOBUTENBHBIX PpPEaKIUi
HIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOIO OanaHca 3TUX peaKlnii;
IPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TMPOTEKAHMSI XMMHYECKUX NPEBpAIllCeHUH B Pa3IUUHBIX
YCIIOBUSX;

BBIYHCIISATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHMYECKOIO 3JIEMEHTa MO (OpMyJI€ COEIUHEHUS,
MacCOBYIO JIOJIFO BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOU pEaKInH;

co0JII01aTh IPaBUJIa TOJIB30BAHUS XUMUYECKON MOCYAON U IaOOpaTOPHBIM
o0Opy/lOBaHMEM, a TakKe TMpaBWwia oOOpallleHHs] C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKUMSIMH IO BBIIOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX ONBITOB 110 MOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEILIECTB
(aMMUaKa u yriekuciioro rasza);



MIPOBOUTH PEAKITUH, TOATBEPKIAONINE KaUeCTBEHHBIN COCTAB PA3TMIHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MTYTEM XJIOPUA-, OpOMHI-, WOIWI-,
KapOoHat-, ¢ocdar-, cunukar-, cynbdar-, THAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HMOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECCKUX BEIICCTB;

NIPUMEHSTH OCHOBHBIC OIIEpaIlii MBICTUTEIILHOU EATeIbHOCTH — aHAIIA3 U
CUHTE3, CpaBHEHUE, 0000IEHNEe, CUCTEMATU3AIIMIO, BBISIBJICHUE TPUIMHHO-
CIICICTBCHHBIX CBS3€H — JJIT U3YYCHHsI CBOWCTB BEICCTB M XMMHYCCKUX
peaKkinii, C€CTCCTBCHHO-HAy4YHBbIC METOJBI TIO3HAHHWS — HAOJI0eHNE,
U3MEpeHre, MOJICIMPOBAHNE, SKCIICPUMEHT (peaibHbIA U MBICIICHHBIN ).



