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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TIPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (heaepalibHOI paboueil mporpaMMbl BOCITUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEenojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutiickoit deneparuu.

[Iporpamma mo xumuu 1naét TpEACTaBICHUE O IEsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCIUTAHWUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EeOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
npeaycMaTpUBAET PACHpPEICIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjibTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTeNIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUHU CIY)KHUT OCHOBOM s (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM
3TanoM B (POpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



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

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHHneM 0a30BOM HAYKH XMMHM Ha ONPENEIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, 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
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e d3TU CHCTEMBl CTPYKTYPHO OPraHU30BaHbl 10 MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

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

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIONHSSL GYHKIIMH OOBSICHEHHUS ¥ IPOTHO3UPOBAHUS CBOICTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUUYECKON COCTaBISAIOLIECH HAYYHOW KapTUHBI 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: «Okpyxarouuit mup», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wu3yyeHHH XUMUHM MPOUCXOAUT (QOPMHPOBAHHE 3HAHUM 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 3HAHUNA —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUN U MX IPUMECHEHHUH B YI€OHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON E€ATEIbHOCTH, OCBOEHUU MPABUJI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENN TaKUe 1NN, KaK:

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

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
00yJarommxcss K CaMOCTOSITEIbHON MO3HABATENBHON AESITETbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIOCOOHOCTEH K
XHUMHWH;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIBITa Pa3HOOOpPA3HOW NEATEIHHOCTH, IMO3HAHUS M CAMOIIO3HAHWS, KIFOUYEBBIX
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 XMMUK B KU3HU 4YEJIOBEKa. XUMHUS 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 dJIeMEHTbl. 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 40JIsl XUMHUYECKOT0 3JIEMEHTA B COSIMHEHUMU.

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 COXpaHEHHsS 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 U OMHCAHHE
¢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 KUCIOTOW) SBIICHUH, HAOIIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3anMOIeiCTBHE keje3a ¢ pactBopoM conu mean (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. Ilpumenenune kucnopoaa. 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 MeETaH. 3arps3HEHUE
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.

Momnsipabiii 00BEM ra3oB. Pacu€Tel M0 XUMHUUYECKUM 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 Ipupozie U B KU3HM YesioBeka. KpyroBopoT Bonbl 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. Dusznueckue M 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 MOHSATHM, SBJISIFOLIMXCS CUCTEMHBIMH JJIs1 OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OO0mue ecTecTBEHHO--HAYYHBIC MOHITHS: HAYYHBIN (akT, TUIIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE, MOICIb, SIBICHHE.

dwusuka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
pPaOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKH 3apsj, BEIIECTBO, TEN0, OOBEM,
arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3WYECKHE BEJIMYMHBI, €IMHUIIBI
M3MEpEHHsI, KOCMOC, TIaHeThl, 3BE3/1b1, CoHIIe.

buonorus: dorocunres, apixanue, ouocdepa.

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

€CYpCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIBTAThl OCBOCHHUS MPOTPaAaMMBl OCHOBHOI'O OOIIEro 00pa3oBaHMs JOCTHTAIOTCA B XO/A€ OOy4YeHHs
XAMUU B €IUHCTBE y4eOHOW W BOCHHUTATEIBHON IEATEILHOCTH B COOTBETCTBHU C TPAIUIIMOHHBIMH POCCHHCKHUMH
COIMOKYJIBTYPHBIMHU U TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSMH, IPUHATEIMU B OOIIECTBE MTPaBUIaMH K HOPMAaMH TTIOBEIEHUS
M CIIOCOOCTBYIOT MPOIIECCaM CAMOTIO3HAHMUS, CAMOPA3BUTHUS M COIHATM3AINN 00YUYarOIIUXCS.

JIMYHOCTHBIE PE3yNIbTaThl OTPAKalOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOICTBOBATHCS CHCTEMON ITO3UTHBHBIX
[IEHHOCTHBIX OPHEHTAIIMIA U PACIIHPEHUE OIBITA JAEITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) mMaTpMOTHYECKOro BOCIIUTAHMS

[IEHHOCTHOI'O OTHOIICHMS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYCCKOMY M HAYYHOMY HACIECIWIO, TIOHHMAaHUS
3HAYEHUSI XMMHUYECKOH HAYKHM B KM3HHM COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM MH(OpMAIHEH O
HEPEIOBBIX JOCTIKECHHUSIX U OTKPBITHSAX MUPOBOW M OTCUCCTBCHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHHUIX 00
yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUS O COIUABHBIX HOPMaX M MPaBUIIaX MEKIMIHOCTHBIX OTHOIICHUH B KOJUICKTUBE, KOMMYHHKATHBHOM
KOMITETCHTHOCTH B OOIIECTBCHHO IOJIC3HOM, y4eOHO-HUCCIICI0BATEIbCKON, TBOPUECKONH M APYTrUX BUAAX NEATCILHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOH JEATEIbHOCTH MPHU BBIMOJHCHHHM Y4YeOHBIX, MO3HABATEIBHBIX 3aj1ad,
BBIMTOJHCHUA XUMHUYCCKUX OSKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO |
B3aMMOIIOMOIIIM B TMPOIECCE ITOM y4eOHOH MesATeIbHOCTH, TOTOBHOCTH OIICHHBATH CBOE IMOBEICHHE M MOCTYMKH CBOMX
TOBAPHUIICH C TIO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIICACTBUIN MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHMS

MHUPOBO33PEHYECKHE MPEICTABICHHUS O BEIIECTBE U XUMHUECKOM PEaKIIMH, COOTBETCTBYOIINE COBPEMECHHOMY YPOBHIO
pa3BUTHS HAyKH W COCTABIAIONIME OCHOBY JUIS MOHWMaHHs CYIN[HOCTH HAaydyHOW KapTHHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/IbI, B3AUMOCBS3SX YeIOBEKa C MPUPOTHON CPEIO, O POJIM XMMHUH B IIO3HAHUH
3TUX 3aKOHOMEPHOCTEN;



MO03HABATEIbHbIE MOTUBbI, HAMPABJICHHbIE HA MOJYYEHHE HOBBIX 3HAHUHM MO XMMHH, HEOOXOAUMBIE ISl OOBSICHEHUS
HaO0JII01aeMBbIX TPOLIECCOB U SIBJIEHUM, MO3HABATENBHOW, MHPOPMALMOHHON M YUTATENIbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4EOHBIMM TEKCTAMH, CIPAaBOYHOM JUTEPATypOil, JTOCTYNHBIMU TEXHUYECKUMU
cpelncTBaMu UH(POPMALIMOHHBIX TEXHOIOTU;

MHTEpEC K O0YUEHHUIO U MO3HAHMIO, JTF0O03HATEIbHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K CAaMOOOPa30BaHUIO, TPOEKTHOU
U UCCIIEJIOBATEIbCKOM IESITEIbHOCTH, K OCO3HAHHOMY BbIOOPY HAIlpaBIEHHOCTH U YPOBHs OOyU€HHUS B TalIbHEHIIEM;

4) hopMHpPOBAHUS KYJILTYPbI 3[10POBbSI:

OCO3HAHHME LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBbIO, YCTAaHOBKHM Ha 3J0pOBBI 00pa3s
KU3HU, OCO3HAHUE MOCJEICTBUM M HENMPHUSATHE BPEAHBIX MPUBBIUEK (YMOTPeOJICHUsT aJIKOroJisi, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTHU COOJIO/ICHHUS MPaBU OE30MaCHOCTU MPHU OOpaAlIEHUH C XMMHUYECKUMHU BEIECTBAMU B OBITY M peajbHOMU
KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS :

MHTEpEC K MPAKTUYECKOMY H3YyYEHHIO Ipodeccuil U TpyJda pa3indyHOIO poja, yBaKeHHE K TPyAY M pe3ysbTaTraM
TPYAOBOHN JESATENbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHUs IMPEIMETHBIX 3HAHUN [0 XMMHH, OCO3HAHHBIN BHIOOD
MHIMBUYAJIbHOM TPAeKTOPUU MPOJOJIKEHUSI 00pa30oBaHMs ¢ Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHEImHON NpoecCHOHANbHON NESTENIbHOCTH U Pa3BUTUS HEOOXOIUMBIX
YMEHHUH, TOTOBHOCTh aalITUPOBATHCS B IPOPECCUOHATILHOMN Cpejie;

6) IKOJIOrH4€eCKOr0 BOCIHTAHMSI:

HKOJIOTUYECKH 1€1ecO00pa3HOe OTHOUIEHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE €€ CYyIIEeCTBOBAHUS,
MOHMMaHUE LIEHHOCTH 3/10pOBOT0 U 0€30IaCHOr0 00pasa KU3HH, OTBETCTBEHHOE OTHOILIEHHUE K COOCTBEHHOMY (hPHU3HUECKOMY
U TICUXUYECKOMY 3/I0pOBbIO, OCO3HAaHHE IIEHHOCTH COOJIOACHMsI MpaBuUi O€30IacHOro MOBEIEHUs Npu padore C
BEILIECTBAMH, A TAKXKE B CUTYALMX, YTPOXKAOIINX 3J0POBBIO U )KU3HU JTIOEH;

CHOCOOHOCTH MPUMEHSTh 3HAHUS, MTOJTydaeMble IPU U3YUSHUH XUMUH, JIs PEILICHUS 3a/1a4, CBI3aHHBIX C OKPYXKaloIIe
NPUPOAHONW CpEeNOM, JJId TOBBIIIEHUS YPOBHS JKOJOTMYECKOM KYJIbTYpbl, OCO3HAaHUS TIJIOOAIBHOIO XapakTepa
JKOJIOTMYECKUX MpOoOJEeM M IMyTe HX pelIeHus] MOCPEACTBOM METOJO0B XHMHH, 3KOJIOTMYECKOTrO MBINUICHMS, YMEHUS
PYKOBOJICTBOBATHCSI UM B IIO3HABATEIbHOM, KOMMYHUKAaTUBHON M COLIMAJIBHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI



B coctaBe MeTanpeIMEeTHBIX PE3yIbTaTOB BBIACISIIOT 3HaUUMBbIC JJ1s1 POPMHUPOBAHUSI MUPOBO33PEHHUS OOICHAYYHBIC
MOHATHUS (3aKOH, TEOpUs, MPUHITUI, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U APYroe.), KOTOPhIE UCIIOIB3YIOTCS
B €CTECTBEHHO-HAyUHBIX YYEOHBIX MpeAMETaX U TO3BOJISIOT HAa OCHOBE 3HAHUW U3 ATUX MPeaMeToB (HOPMHUPOBATH
MpeACTaBICHUE O IIEJIOCTHOM HAayYyHOW KapTUHE MHpa, M YHHBEpCaJbHble Yy4eOHBbIC JCHCTBUSA (TMO3HABATEIIbHBIC,
KOMMYHUKAaTUBHBIE, PETYJISITUBHBIE), KOTOpble oOecreynBalOT (OPMHUPOBAHHUE TOTOBHOCTH K CaMOCTOATEIBHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHOM e TETLHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckue aemcTBus:

YMEHHS UCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUSI TPU OCBOCHUM 3HAHUM: PACKPBIBATh CMbBICI XUMHYECKHX
MOHATUN (BBIIACIATh UX XapaKTEpHbIE MPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), MCIOJb30BATh
MOHATUS JJIsI OOBSICHEHUs] OTACIBHBIX (DaKTOB W SIBJICHHH, BBIOMpPATh OCHOBAHUS W KPUTEPUH JJIs1 KiaccupuUKamuu
XUMUYECKUX BEIIECTB W XUMUYECKHX PEeaKIui, yCTaHaBIWBATh MPUYMHHO-CJICJACTBEHHBIC CBSI3M MEXKAY OOBEKTaMU
W3YUYEHUSI, CTPOUTH JIOTUYECKUE pACCyXACHUS (MHYKTUBHBIC, IETYKTUBHbIC, IO AHAJIOTUH ), A€IaTh BHIBObI U 3aKITIOUCHUS;

yMEHHE TIPUMEHSTh B MPOILlecce MO3HAHUS TOHATHS (ITPeAMETHBIE U METalpeAMETHBIC), CUMBOJIMUECKHE (3HAKOBBIC)
MOJICJIM, UCIOJB3yeMble B XHUMHUH, MPEOOPA30BLIBATH IMUPOKO MPUMEHSIEMbIE B XHMHH MOJICJIbHBIC MPEACTaBICHUS —
XUMHUYECKHUH 3HaK (CMMBOJI 2JIEMEHTA), XUMHUYecKas popMysia U ypaBHEHHUE XUMUUYECKOW peaKIuu — MPHU PEIICHUH YueOHO-
MO3HABATEJILHBIX 3a/lady, C YYETOM O3TUX MOJCIbHBIX IPEJCTABICHUU BBISBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC
IPU3HAKKA H3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIICCTB W XUMHUUYECKUX PEAKIIMH, BBIABIATH OOIIHE 3aKOHOMEPHOCTH,
MPUYHUHHO-CJICICTBEHHBIE CBSI3U M TPOTUBOPEUHS B U3y4aEMBbIX ITPOIIECCAX U SIBIICHUSX.

ba3oBbIe ucciienoBaTebCKHe 1eMCTBUS.

YMEHHUE UCIOJIb30BATh MOCTABJIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TAKXKE B KAY€CTBE OCHOBBI JIJIA
(bopMUPOBaHUS TUIIOTE3HI IO IPOBEPKE MPABMIIBHOCTH BHICKa3bIBAEMBIX CYIKICHHM;

MPUOOPETCHHE OMBITa 1O IUIAHUPOBAHUIO, OPTaHU3AIMKM W IPOBEICHHUIO YYCHHYCCKUX IKCIIEPUMEHTOB, YMEHHUE
HaO0JII0/1aTh 3a X0JIOM TPOIIecca, CaMOCTOSITEIIBHO MPOTrHO3UPOBATh €0 PE3yiabTaT, (HOPMYIHMPOBATH 000OIIEHNS M BEIBOIBI
0 pe3yJbTaTaM MPOBEAEHHOTO OMbITa, UCCIIECIOBAHHUS, COCTABIATh OTUYET O MPOJIeIaHHON padoTe.

Pabora ¢ undgopmaumeii:



YMEHHUE BBIOMpATh, aHATM3UPOBATh M MHTEPIPETUPOBATh HHPOPMAITHIO PA3IUYHBIX BUIOB B (POpPM MPEIACTABICHHUS,
MOJIY9aeMYI0 M3 Pa3HbIX HCTOYHUKOB (HAYIHO-TIOMYJIIPHAS JTUTEPATypa XUMUYIECKOTO COICPKAHUS, CITPABOYHBIC TTOCOOWS,
pecypcel MIHTepHEeTa), KpUTHYECKH OIICHUBATh IPOTUBOPEUHBYIO M HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSATH Pa3IMYHBIC METOJIBI M 3aIPOCHI TIPH IMMOUCKE U 0TOOpe MHPOPMAIIMH U COOTBETCTBYIONTUX JTAHHBIX,
HEO0OXOIMMBIX JUTSI BHITIOJTHCHHSI YICOHBIX M TTO3HABATEILHBIX 3a71a4 ONPEICIAEHHOTO THITA, IPUOOPETEHUE OIBITA B 00JIaCTH
UCIIOJIb30BaHUS MH()OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH, OBJIQJICHHE KYJIBTYPOH AKTHMBHOTO HCITOJIB30BAHUS
Pa3TUYHBIX TIOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHMAIbHYIO (OpPMY MpPEACTAaBICHUS HHPOPMAIUUA H
WLTIOCTPUPOBATh pEIIaeMble 3aJa4d HECIOKHBIMH CXEMaMH, JIuarpaMmamu, ApyruMH ¢GopMamMu Tpaduku u HX
KOMOWHAIIUSIMU;

YMCHHE HCIIOIb30BaTh U aHAIM3UPOBATh B MPOIIECCE YUCOHOM M MCCIIEI0BATEIBCKON JACATSIBHOCTH HHPOPMAIIUIO O
BJIMSTHUY TIPOMBIIINICHHOCTH, CEJIbCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYIKAFOIICH MPUPOTHOM CPeIb.

KoMMyHHKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE T1eficTBHSI:

YMEHHS 3a]1aBaTh BOMPOCHI (B X0/€ AMaora u (Win) AUCKYCCUH) MO CYIIECTBY 00CYyK/1aeMON TeMbl, (OpMYIHPOBATH
CBOM MPEJJIOKEHUSI OTHOCUTEILHO BBIMIOJIHEHUS MTPEIJIOKCHHON 3a/1a4u;

YMEHHS TPE/ICTABISATh MOJYYCHHBIE PE3yJIbTAaThl O3HABATEIBLHONU JNEATEIPHOCTH B YCTHBIX M MUCHhbMEHHBIX TEKCTaX;
JIeNaTh MPE3CeHTAlUI0 PEe3YJIbTAaTOB BBIMOJHEHUS XUMHYECKOTO 3KCHEpUMEHTa (J1abopaTOPHOTO OIbITa, JIA0OpaTOpHOU
PabOTHI 11O UCCIETOBAHNIO CBOMCTB BEIIECTB, YICOHOTO MPOSKTA);

yMEHHUS Y4eOHOTrO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW TO3HABAaTEIBbHOM W HCCIIENOBATEIBCKOMN
JESTENBHOCTU TPU PEIICHUU BO3HUKAIONIUX MPOOJIEeM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB M COTJIACOBAHMS TMO3UIUN
(o6cyxaenus, 0OMEH MHEHUSIMHU, «MO3TOBBIC IITYPMBbI», KOOPAUHAIINS COBMECTHBIX JIEHCTBUH, OMIpeIeIEHNe KPUTEPUEB 10
OIICHKE KayeCTBa BHITIOJIHEHHON pabOTHI U IPYTHE).

PeryjsiTUBHBbIC YHHBeEpCaJIbHbIe Y4eOHbIE JeHCTBUSA:

YMEHHUE CaMOCTOSTEIBHO OMPENEATh LETU IeATEIbHOCTH, MJIAHUPOBATh, OCYIIECTBISTh, KOHTPOJIHPOBATH U TPU
HEO0OXOIMMOCTH KOPPEKTUPOBATH CBOIO JCSATEIBHOCTD, BRIOWpaTh Hanboee 3 heKTuBHBIC CIOCOOBI pelIeHUsT YIEeOHBIX U
MO3HABATEIBHBIX 3aJ1ad, CAMOCTOSITEIHHO COCTaBISTh WJIM KOPPEKTUPOBATh MPEJIOKEHHBINM aNrOpUTM ACHCTBUI mpu
BBITIOJTHEHUH 33/IaHUH C YYETOM MOTyYeHHUs HOBBIX 3HAHUH 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEAKITUSIX, OICHUBATH



COOTBCTCTBUC IIOJNYUCHHOI'O pPEC3yJbTaTa 3asBJICHHOM nejin, yMCHHC MHCIOJb30BATb MW aAHAJIM3UPOBATH KOHTCKCTHI,

IIpEeIaracMele B yCIIOBUM 3aJaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO O0S3aTENBbHOTO COJAEP)KAHMS, YCTAaHOBJIEHHOTO JIaHHOM
dbenepanpHOil paboueld mMporpamMMol, BBIACISIOT: OCBOCHHBIC OOYYaIOIIMMHCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI
nercTBUM, crienupruyecKue sl IpeIMEeTHON 001acTi « XUMUSI», BUJBI IEATEILHOCTH 1O MOJTYyYE€HUI0 HOBOT'O 3HAHUS, €ro

HHTCPIIPCTAIINH, Hp606p330BaHI/I}O " IIPUMCHCHUIO B PA3JIMIHBIX y‘le6H]'::IX N HOBBIX CUTyallUAX.
K KOHITY 06yquI/m B 8 Ki1acce MpCAMCETHBIC PC3YJIbTATHI HA 0a30BOM YPOBHC JOJIZKHBI OTPAXKATh C(I)OpMI/IpOBaHHOCTB

y 00y4aromuxcsi yMeHH:

PacKpbIBATh CMBICTT OCHOBHBIX XUMUYECKUX MTOHATHI: aTOM, MOJIEKYJIa, XHMUYECKUIN AJIEMEHT, IMMPOCTOE BEIIECTBO,
CIIO)KHO€ BEIECTBO, CMecCh (OJHOpOAHAs W HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCUTEJIbHAs aTOMHas U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAsI Macca, MaccoBasi /105 XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUH, MOJIAPHBIN 00BEM, OKCHJI, KUCIIOTA, OCHOBAHHUE, COJIb, AJIEKTPOOTPHUIIATEILHOCTD, CTETICHb OKUCIICHUS,
XUMUYECKash peakius, KiIacCU(pUKAIUI PEaKIUid: PeaKlUd COCIMHEHUS, PEAKIUU Pa3JIOKEHUS, PEaAKIUH
3aMelIeHns, peakiuy OOMEeHa, 3K30- M SHIOTEPMHYECKHUE PEaKIMH, TeIIoBOM 3(P(deKT peakiuu, sSapo aToma,
AJICKTPOHHBIN CJIOM aToMa, aTOMHasi OpOWTaNlb, paJUyC aToMa, XUMHUYECKas CBS3b, MOJISIPHAS W HEMOJspHas
KOBaJICHTHAsl CBS3b, MOHHAsl CBs3b, MOH, KaTUOH, AaHMOH, PAcCTBOp, MaccoBas J0Jd BellecTBa (MPOIECHTHAs
KOHIICHTpAIIMs) B paCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUUYECKUX MMOHATHUN M TMPUMEHATH ATH TOHATHS IPU OMUCAHUU
BEILIECTB U UX MPEBPALICHUM;

UCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIUKY ISl COCTABJICHHS ()OPMYJI BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIHIA,
OTIPEJIENSITh BaJICHTHOCTh AaTOMOB DJIEMEHTOB B OWHAPHBIX COCAUHEHUSX, CTEMEHb OKHUCIICHHS 3JEMEHTOB B
OMHApPHBIX COCTUHEHUSAX, IPUHAJJIC)KHOCTh BEIIECTB K OMpPENeIEHHOMY KJIacCy COeIMHEHUI 1o GopMyiam, BU
XUMHUYECKOU CBSI3M (KOBaJICHTHASI U MOHHASA) B HEOPTaHUYECKUX COCTUHECHHUSIX;

packpbiBaTh cMbIci [leproanueckoro 3akona /I. 1. MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAHHUE TTEPUOIUYECKOM
3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT UX MOJ0XKeHUS B [Ilepnoanyeckoit cucreme, 3aKOHOB COXPaHECHUS
MAaCCHhI BEIIECTB, MOCTOSHCTBA COCTaBA, AaTOMHO--MOJIEKYJISIPHOTO YUEHHSI, 3aKOHA ABOTraipo;



ONKCHIBATh U XapaKTEPU30BaTh TaONMMUHYIO (popmy Ileproanueckoid CUCTEMBl XUMUYECKUX 3JIEMEHTOB: Pa3inyvarh
MOHATHUS «rJIaBHas noarpymnmna (A-rpynna)» u «mnodounas noarpynmna (b-rpynmna)», manbsie u Oonbline NEpUOIbI,
COOTHOCHUTBH 0003HAYEHUSI, KOTOpBIE UMEIOTCs B Tabnuie «llepuoanueckas cucreMa XuMu4yeckux 3yeMenToB 1. U.
MenpeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl spa,
oO111ee YuCIIo 3JIEKTPOHOB U PaCIpeieNIeHUE UX MO 3JEKTPOHHBIM CIIOSM);

KJIacCU(UIUPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKHe BEUIECTBA, XUMHUYECKHUE peakluH (M0 YUCIy H
COCTaBYy y4acCTBYIOIIUX B PEAKIIMH BEUIECTB, MO TEIIOBOMY 3P (DEKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOILIME XWMHUYECKHE CBOMCTBA BEIIECTB pPAa3IMUYHBIX KJIACCOB, IMOATBEPKIas
ONMCAaHKE MPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHHUM COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLUM;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT X KAYECTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHMS
XUMHUYECKUX MPEBPAIICHUIN B PA3IMYHBIX YCIOBUSIX;

BBIUUCISATh OTHOCHUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJII0 XHMHYECKOIO
3JIEMEHTA 10 QopMyJie COeIMHEHUs, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUThH PacuéThl M0 YPABHEHUIO
XHUMHUYECKOHN peakiuu;

IPUMEHSATh OCHOBHBIE OIEpallMM MBICIUTENIBHON NEATENbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 0000IleHue,
CUCTEMAaTHU3aLIMI0, KIaCCU(DUKAINIO, BbISIBICHUE NPUYMHHO--CIEIACTBEHHBIX CBSA3€M — Ui M3y4EHHUs] CBOMICTB
BEIIECTB M XMMMYECKHUX pEaKUUl, €CTeCTBEHHO-HAYYHbIE METObl MO3HaHUS — HaOJIO/IeHUE, HU3MEpPEHUE,
MO/JIEIMPOBAHHE, FIKCIIEPUMEHT (peaabHbI U MBICICHHBIN);

CJIEI0BaTh MIPaBWJIaM MOJIb30BAaHUS XUMUYECKON MOCYZ0N U J1abopaTOpHBIM 00OpYIOBaHUEM, a TAaKXKe MpaBUiIaM
oOpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU MO BBITIOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB
IO TOJYYEHHUIO0 U COOMpaHHIO ra3000pa3HbIX BEIIECTB (BOAOPOJA M KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C
OIpeeNEHHON MacCOBOM J10JIEM PACTBOPEHHOTO BEILIECTBA, INIAHUPOBATH U IPOBOIUTH XUMHUYECKHE IKCIIEPUMEHTHI
[0 pPaclO3HABAHHUIO PACTBOPOB INEJIOYEH M KHUCIOT C IOMOIIBIO HHIMKATOPOB (JakMyc, (eHondraneut,
METHJIOPAHXK U APYTHE).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

Ne n/n KonTtpoJbHbie IIpakTHYeckue
HPOTPAMMBI Beero padoTsI padoTbI
Xumust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHUS U MPAKTHUECKON 5 0 2
JEeSITEIILHOCTH YeJIOBEKa
1.2 BemecTtBa u XuMudecKkue peakiuu 15 1 0
Hroro mo pazueny 20
2.1 Boznyx. Kucnopon. [Tonstie 06 okcugax 6 0
2.2 Bonopon.IlonsiTue 0 KMCIOTaX U COAX 8 0
2.3 Bopna. PactBopsl. [TonsiTre 06 ocHOBaHUAX 5 1
54 COOCeIL(;BI.f;; I;Imaccm HEOPTaHHYECKHUX 1 1 1
Hroro mo pazgeny 30
[Tepuonnueckuii 3akoH u [lepuoandeckas
3.1 cucTeMa XMMHUYeCcKuX 3jeMeHToB /1. 1. 7 0 0
Mennene-eBa. CTpoeHue atoma
3.9 Xumudeckas cBsi3b. OKHCIUTEIBLHO- 3 1 0
BOCCTaHOBHTEJIbHBIE PEAKITUN
Utoro no pazneny 15
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 5




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne Jara
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue H3yveHHs
padoTsbI padoThI
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 0 0
yenoBeka. Tena u BelecTna
2 [TonsaTue o MeTo1aX MO3HAHUS B XUMUU 1 0 0
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl
3 B J1abopaTtopuu U IpruEMBI 0OpaIICHHUS C 1 0 1
J1a00paTOPHBIM 000PYIOBAHUEM)
4 Yucteie BemecTBa U cMecu. CriocoObl 1 0 0
pa3aeiieHus: cMecei
[IpakTuueckas padota Ne 2 «PazneneHue
5 cMmecelt (Ha mpuMepe OYMCTKY MTOBAPEHHOM 1 0 1
COJIH)»
6 ATOMBI M MOJICKYITBI 1 0 0
7 XUMUYECKUE DTIEMEHTBI. 3HAKU (CUMBOJIBI) 1 0 0
XMUMHUYECKUX JIEMEHTOB
[IpocThie U CIOKHBIE BEIIECTBA 0 0
ATOMHO-MOJIEKYIIIPHOE YYEHUE 0 0
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyina. BareHTHOCTh aTOMOB 1 0 0
XUMHUYECKUX DJIEMEHTOB
1 OTtHocuTenbHAsI aTOMHAs Macca. 1 0 0
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca




MaccoBas 101 XUMHYECKOI'0 2JIeMEHTa B

12
COCIMHEHUU

13 KomnuecTtBo BemecTBa. Mosbs. MossipHast
Mmacca

14 dusnuecKkrue 1 XMMUUYECKHE SIBJICHUSI.
XuMHUYecKas peakius

15 [Ipu3Haku ¥ ycnoBUs MPOTEKAHUS
XUMHYECKUX PEaKINi

16 3aKoH COXpaHEHUsI MacChl BEIIECTB.
XHWMHUYECKUE YPAaBHEHHUS

17 Brruncnenust koaudecTBa, MacChl BEIIECTBa
10 YPaBHEHUSIM XUMHYECKUX PEAKIIUHA
Knaccudukarys XuMuueckux peakiui

18 (coenuHEeHMS, pa3JIOKEHUS, 3aMEIICHUS,
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi-

19 sHIuKIonequcT. O0o0IIeHNE U
cUCTeMaTu3alus 3HaHUH

20 KontponpHas padota Nel o teme
«BemiecTBa 1 XUMHUYECKUE PEAKIIUN»
Bo3nyx — cmech razos. CocTaB Bo3ayxa.

21 Kucnopoa — sneMeHT u mpocToe BEIecTBo.
O30H
Ouznyeckue U XUMHUYECKHUEe CBOICTBA

22 KHCIOpoa (peakluu OKUCIIEHUS, TOPEHHUE).

[TonsTue 06 OKCHJax




Cnoco0bl ONTy4eHus KUCI0poa B

23 nabopaTopuy U MIPOMBIIIUICHHOCTH.
[IpumeHeHnue kucnopoaa
TemoBoit 3¢ (heKkT XUMHIECKON peaKInH,

24 MOHATHE O TEPMOXUMUYICCKOM YPaBHEHUH,
9K30- ¥ HJOTEPMUICCKHIX PEaKIIHIX
Tonnuso (HedTh, Yroiab U METaH).

25 3arpsi3HeHHE BO3/yXa, CIIOCOOBI ero
MIPEIOTBPAIICHUS
[IpakTnueckas padota Ne 3 o Teme

26 «[Tony4uenne u coOMpaHue KHCIOPO/Ia,
M3y4YEHUE €ro CBOWCTB)

97 Bomopoa — aneMeHT U MpocToe BEIMIECTRO.
Haxoxnenue B mpupoe

28 ®u3nyecKkue 1 XMMHYECKHE CBOMCTBA
BoJopoJa. [Ipumenenue Bogopoaa

29 [TonsiTHE O KHUCHOTAX U COJAX

30 CriocoOslI moJtyueHust BOAOPoa B
nabopaTopuu
[IpakTuueckast padota Ne 4 o Teme

31 «[lonydyenue u cobupanue BOAOPO/Ia,
W3YYEHUE e€ro CBONCTB»

32 MousipHbiii 00BEM ra3oB. 3aKoH ABOTAIPO
Boruncnenus 00bEMa, KOJIMUECTBA BEIIECTBA

33 ra3a 1o ero U3BeCTHOMY KOJIUYECTBY

BEIlleCTBA WIH 00bEMY




34

Beruncnenus 006EMOB ra30B M0 YpaBHEHHIO
peakIuy Ha OCHOBE 3aKOHA 0OBbEMHBIX
OTHOUIEHUI ra30B

35

dusznueckre 1 XUMUYECKUE CBOVCTBA BOJbBI

36

CocraB ocHoBauuii. [lorsarue 00
HHIUKATOPax

37

Bopa xak pactBoputens. HacbllieHHbIe 1
HEHaCBhILEHHbIE PACTBOPHI. MaccoBas 101
BEIL[ECTBA B PaCTBOPE

38

[IpakTueckas padota Ne 5 o Teme
«IIpurotoBieHue pacTBOPOB € ONPEACIEHHON
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEMIECTBA

39

KonTponbnas pabora Ne2 no teme
«Kucnopoa. Bomopona. Bona»

40

Oxkcuapl: cocTaB, Kiaccudukaus,
HOMEHKJIaTypa

41

[Tosnydyenne u XMMHUYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
OKCHJIOB

42

OcHoBanus: COCTaB, KHaCCI/I(bI/IKaHI/IH,
HOMCHKJIaTypa

43

[TonyueHnue 1 XuMUYECKHE CBOMCTBA
OCHOBaHU

44

Kucnotsl: cocras, kiaccudukanus,
HOMEHKJIaTypa

45

HonyquHe 1 XUMHUYECKHE CBOMCTBA KUCIOT

46

Conu (cpemHue): HOMEHKIIATypa, CoCOObI
MOJTyYeHUs, XHMUYECKUE CBOMCTBA




[Ipaktudeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 10 TCMC

47 «OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX
COCJIMHEHU I

48 ['eneTnyeckas CBsI3b MEXKY KJIaCCaMU
HEOPraHWYECKUX COCIMHEHUI

49 O06001IeHe U CUCTEMAaTHU3aIUs 3HAHUMA
KonTponsnas pabora Ne3 no teme

50 "OCHOBHBIE KJIACChI HEOPTaHUUYECKUX
coenrHeHni"
[TepBbie MOMBITKY KIacCUpUKAITIH

o1 XUMHUYECKUX 3IeMeHTOB. [IoHsATHE O Tpynmax
CXOJIHBIX AJICMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas

52 crucTeMa XUMHU4YecKux 3jeMeHToB /. U.
Meunneneena

53 [Tepuoapl, TpynIbI, TOATPYIIITHI

54 Crpoenne atomoB. CocTaB aTOMHBIX SIIIEP.
H3oTtomnsr
CtpoeHue MeKTPOHHBIX 000JI0YEK aTOMOB

55 aneMeHToB [lepuoauueckoit cuctemsi [1. U.
Menneneesa
XapakTepucTUKa XMMHUYECKOTO 2JIEMEHTA T10

56 ero noJioxkeHuto B [lepuoandeckoit cucreme
J. 1. MeHnaeneeBa

57 3nauenue [lepuoauyeckoro 3akoHa Jiist

pa3BuTUA HayKu U npaktuku. . W.




MenneneeB — y4EHBIN, ME1aror U

rpaxkIaHUH
58 DIEeKTPOOTPULIATETBHOCTh AaTOMOB 1 0 0
XUMUYECKUX 3JIEMEHTOB
59 Nonnas xumudeckast CBsI3b 1 0 0
60 KoBanenTHas nossipHasi XauMu4eckasi CBsI3b 1 0 0
61 KoBaneHnTHas HenoJsipHasi XUMHYECKas! CBSI3b 1 0 0
62 CreneHb OKUCIICHUS 1 0 0
63 OKHUCITUTENEHO-BOCCTAHOBHUTEIBHBIE PEAKIINN 1 0 0
64 OKHCIUTENTN ¥ BOCCTAHOBUTEIN 1 0 0
65 KonTtponsHas padota Ned4 o Teme 1 1 0
«CtpoeHne atoMa. XMMHYECKasi CBA3bY
66 PesepBHbIit ypok. O6o6£ueHHe u 1 0 0
cHCTEeMaTH3aIHsI 3HAHUI
67 PesepBHbIit ypok. O6o6£ueHHe u 1 0 0
cHCTEeMaTH3aIHsI 3HAHUI
68 PesepBHBIit ypoK. O606£IleHI/Ie u 1 0 0
crCcTeMaTH3allHsI 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 6




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensia O.C., Octpoymos IN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

Tabsuupl: [leproauyeckas cucreMa XuMu4eckux 3ymeMenToB 1. U.
MenpeneeBa, TabauIa paCTBOPUMOCTHU, HNEKTPOXUMUUECKUN Psil HAPSXKEHUS

MECTAaJIJIOB

METOJINYECKHUE MATEPHAJIBI JIJI YUYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peanuzanus-tpedoBannii-dOI'OC-0cHOBHOT0-00111eT0-00pa30BaHMUs. -

MeTtoaudeckoe-mocooue-as-yuntes. pdf

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



