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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Y4€TOM KOHIEMIUMU TpEenojaBaHusi y4dyeOHOTro mpeameTa «XuMUS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
npeaycMaTpUBaeT pPacHpe/iesieHue €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKA  y4eOHOro mporecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbraTam oO0y4eHHs] XMMUU Ha YPOBHE 1eJIeil u3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON U SKOJIOTHYECKOI 06€30MacHOCTH, TPOOIIEM 3PaBOOXPAHECHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSITEIIBHOW  Y4eOHOW  JIeATeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3IJIsS1a HA €IMHCTBO MPHUPOBI U YEIOBEKA, SBISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOI'O OTHOILIEHUS K €CTECTBEHHO--
HAy4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIero 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XWMHHM M HEKOTOPBIX OTHECNbHBIX 3HAUYUMBIX TOHSTHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxojaa k e€ uzyueHuto. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeACTaBICHUN 00 DIIEKTPOIUTHUYECKOM TUCCOIMAIMM BELIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITOIHSS (PYHKIIUHA OOBSICHEHHS U IPOTHO3WPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOXKHOCTEN MPAKTUYECKOr0 MPUMEHEHHUS U MOJTYyUYECHHS N3y4aeMbIX
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
IIO3HAaHUs B Hayke. V3yuyeHue XuUMUU MPOUCXOAUT C INPHUBJICUYEHUEM 3HAHUU W3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxarouuit mup», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wu3ydyeHUH XUMHH TOPOUCXOAUT (OPMUPOBAHHWE 3HAHMM 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 —
BaKHEHIINX (PAKTOB, IOHATHI, 3aKOHOB M TEOPETHUECKHUX MOJIOKEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIHHBIX YMEHUN U X 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 MPUOOPENIU TaKUe 1eJd, KaK:

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

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

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIBITa Pa3HOOOpPA3HOW NEATEIHHOCTH, IMO3HAHUS M CAMOIO3HAHMS, 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, UCIOJIb3Ysl 3HAHUS U ONBIT, MOJYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITENBHOCTH;

— ¢opMmupoBaHHE y O0OYyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
IeJIeCO00pa3HOro TOBEACHUSI B OBITY U TPYIAOBOW JCSATEIBHOCTH B UEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIlMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuis M HAMPaBICHHOCTH JaJTbHEHUIIIETO
o0yJeHHUS.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3YUYCHHSI 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 HEJIETIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOHax MO3HAHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.

KonnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX eauHMIl BemiecTBa. Pacu€tel mo ¢dopmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usznueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUe THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH MOBAPEHHON
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 31€MeHT U HpocToe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
Kuciopoaa B mpupoje. O30H — aioTpornHasi MoaAu(UKaIus KUcaopoaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — aneMeHT n npoctoe BemecTBo. Haxoxnenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CLIOCOOKI TToTydeHus. KUCIOThI
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE W HEHACHIIIEHHBIE PacTBOpPbl. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpoJie ¥ B )KU3HU 4YenoBeKa. KpyroBopoT BoJbI B IPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupasl. Knaccudukarms
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

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

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknatypa coseil. @uszndeckne U XUMMUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE OIPEACIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE ¢ W3YYCHHE CBOWCTB KHCIOPOJa, HaOIIOJICHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJNYy4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIOpoJa (rOpeHue), B3auMoJericTBie Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MACCOBOWM JOJEU
PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJBI C MeTaUlaMH (HATpUeM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
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.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XUMHYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE M IIETOYHO3EMENIbHBIC METAILIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menneneesa. Koporkonepuoanas u jiiuHHOonieproiHast popmsl [lepuoanueckoit
cuctembl xumuyeckux asnemeHtoB J[. WM. MengaeneeBa. Ilepuoasl ¥ TpymIibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckon cucremsl . WM. MeHnneneea. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

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

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckoi cucTeMbl XUMHUYECKUX
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenngeneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATETBHOCTh XUMUUYECKUX 3JIEMEHTOB. llOHHAas CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LHMHKA C pPACTBOPaMU KHCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmue ecTecTBEHHO-HAy4YHBbIC TIOHATHS: HAYYHBIH (DaKT, THIOTE3a, TEOpus,
3aKOH, AaHalW3, CHHTE3, KIacCH(UKAIWs, TMEePUOJUIHOCTh, HaAOIIO/IEHHE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHUE.

dwusuka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
pPaOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKH 3apsj, BEIIECTBO, TEN0, OOBEM,
arperaTHoe COCTOSHHE BEIECTBa, Tra3, (HU3WYECKHe BEJIHMYMHBI, CIUHHIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemiecTBo U XUMHUYeCKasi peaKus

[lepuoanueckuii 3axoH. [leproaudeckasi cicTeMa XUMHUECKUX dJIeMeHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XHUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUOI0B, KaUs, KaJIbIUSA U UX COCTHHCHHM
B COOTBETCTBHM C TIOJIO)KGHHEM »JJeMeHTOB B llepumomudeckoil cucreme
CTPOCHHEM WX aTOMOB.

CrtpoeHue BelIecTBa: BHUJBI XUMHYECKOH CBS3U. THIBI KPUCTAITMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KJAaccaM HEOPraHMYEeCKUX
COEIMHEHUM, TeHETHYeCKas CBsA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKMCICHUS XUMHMUYECKHX DJIIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIHH, TEPMOXUMHUYECKHUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peakiuax. [IoHITHe 0 TOMOTE€HHBIX M Te€TePOTEeHHBIX
peakuusx. llonstue o xaramuse. [IonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJO0KEHHE XHMHUYECKOTO
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEAKIMM,  DJICKTPOHHBIM  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM ~ pEaKIMH. CocTaBieHne  ypaBHCHHIA
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HMCIOJb30BaHUEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHN3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3u. CTeneHp auccounanuu. CUIIbHbBIE U CIA0bIE 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 JUCCOLIMALIUY.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UcCIeOBaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peaKIuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALINM KUCTIOT, 1IeJ0uel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuEe oOcajka,
BbIJIEJICHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUEe, pEeaklUMH pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KA4EeCTBEHHBIX PEaKIMi HA MOHBI, PEIIECHUE dKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEILECTB — raJJOr€HOB. XMMUYECKHUE CBOICTBA HA IpUMEpPE XJiopa (B3auMOEHCTBUE
C MeTaJUlaMH, HeMeTajUulaMu, Iesioyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa |
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BakHenme XJII0puabl U UX HaX0XKICHUE B
IPUPOJE.

O6mras xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINHbIE MOAU(DUKAIIMM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KUCIOTHBIX OKCHJOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJjlacca KHMCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MPOMBIIIJIEHHOTO CIOC00a MOJy4YeHHUs] CEpHOM KHUCHOThl. IIpumeHeHune cepHoOM
kucaoTel. COJM CEepHOM KHUCIOTHI, KAadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxnenne cepbl u €€ coenMHEHUU B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €0 MPEIOTBPALLECHHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
¢usznueckre U XuMu4yeckne cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKue U XMMUYECKUE CBOMCTBA, MoJlydeHue u npumeHenue. Coau aMMoHMS,
ux (pu3nyYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHEe U XUMUUYECKHUE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kjlacca KHUCIOT W crueruduyueckue).
Hcnonp3oBanne HUTPATOB U COJIEH aMMOHHUSI B KaU€CTBE MUHEPAIHHBIX YIOOpEHUH.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
moaudukanuu gocdopa, pusndyeckue u xumuueckue corctsa. Oxcun gocdopa
(V) u dochopuas xuciora, Gpu3MUECKHe U XUMUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHBIE CTETICHN OKUCIICHUS. YTIIepOI, AJTIOTPONHbIE MOIU(DUKAIINH,
pacnpocTpaHeHue B Ipupoje, PU3nYecKue U XUMUYECKHUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3nyeckue Hu
XUMUYECKHE CBOWCTBA, JEWCTBUE HA JKUBBIC OpPraHW3MBblI, I[IOJIyYE€HHE U
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBs3aHHbIe ¢ okcuaoM yrieponaa (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
KaciaoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEJILCKOM XO3SICTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, dTAHOJ, TIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckne © XUMHUYECKHE CBOMCTBA, TMOJNYYCHHE W
npumeHenue. CoenuHennst KpeMuawust B mpupoje. Ooire npeacTaBaeHus: 00 OKCUe
kpemuus (IV) u kpemHueBoi kucnote. CUIUKATBI, UX MCIOJIB30BAaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHelIme cTpouTelibHble MaTepualibl: KepaMHKa, CTEKIIO,
IIeMeHT, ©OeToH, xene300eToH. I[IpoOieMbl ©O€30MacHOrO  HCMOJb30BAHUS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKINM Ha XJIOPUA-UOHBI U HAOIIOJEHUE TPU3HAKOB



UX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAaHUE BHUEOMATEPUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIe€HHON CEpHOMN KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJII0/ICHHE MpU3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE ¢ (DU3UYECKMMM CBOWCTBaMH a3zoTa, ¢ocdopa U HUX
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHbIX yT0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yYCHHE MOJCICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, QymiepeHa, O3HAKOMJIEHHE C IPOIECCOM aACOpOIUM PaCTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYEHHE,
coOupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
MPOTEKAHUS, O3HAKOMJICHWE C NPOAYKIHUEH CHUIMKATHOM MPOMBIIUIEHHOCTH,
pellIeHNEe SKCIEPUMEHTANIbHBIX 3ajauy 1Mo Teme «BaxkHellme HemeTamabl U HUX
COEZTMHECHUS.

MeTta/uibl M UX COETHMHEHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnoynoxeHuss B llepumogmueckoil cucreme xumuyeckux osiaemeHtoB /[l M.
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAIMYECKasi ~ KPUCTAIMYECKAass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKHe CBOKCTBa MeTamioB. Oomume
CIOoCcOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPPO3UM METAIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuIaBsl (CTallb, YyTYyH, JIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenounble MeTambl: mojioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snementoB JI. M. MenaeneeBa, CTpOCHHME HMX aTOMOB, HaXOXJICHUE B NIPHUPOJIE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
TUJAPOKCHABI HaTpusi ©W Kanus. [IpuMeHeHue IIeOYHbIX METAUIOB U HUX
COEMHEHU.

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



Kaybliusl. Baxueiiiue coefuHeHUs Kaiblus (OKCU, TUIPOKCU], cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

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

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOCHHE aroma, HaxoXJAeHUE B npupoac. Pusnyeckue Hu
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  PE3YyJIbTAaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCTOJBb30BAaHUE  BUIEOMATEpPUANIOB), IMPU3HAKOB  IPOTCKAHMUSI
Ka4eCTBEHHBIX peaKIIMi Ha HOHBI: MArHUS, KaJIbIIHs, ATFOMUHMS, ITUHKA, xkere3a (11)
u xene3a (Il1), menu (Il), HaGaromEeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaiuusd ¢ Kajablus (BO3MOXHO HCIOJIb30BaHUE
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 Marepuaiibl B NOBCEHEBHOM KW3HHM YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHre oO0pa3lloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, IMOJMMEPHbBIC
MaTepuarbl).

Mexcnpeomemmunie ceéa3u

Peanuzamus MexXnpeaMETHBIX CBA3€M MNpU H3Yy4YCHUM XUMHUH B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIIMXCS CUCTEMHBIMH JJIS1 OTJIEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEeHHO-HAy4YHBIC TOHSATHSA: HAY4YHBIH (aKT, THIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIacCHPUKAIUA, TMEePUOINIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPECHHE, MOJECIb, SBICHHE, MapPHUKOBBIN
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dusnka: MaTepusi, aToM, dJICKTPOH, POTOH, HEHTPOH, MOH, HYKIU, W30TOIIHI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOMYNPOBOJHUKY, JUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeEJIO0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorusi: ¢orocuHTe3, npIxanwe, Owocdepa, HSKocHcTEMa, MHHEpaIbHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIILHBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOJBI, MOJE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMyHOCTHBIE  PE3yJabTaThl OCBOEHHUS MPOTPaMMBbl  OCHOBHOTO  OOIIETO
o0pa30oBaHMs JOCTHUTAIOTCA B XOJA€ OOyYeHHs XWMHUU B E€IMHCTBE y4eOHOW H
BOCIIUTATEILHON JIEATEITPHOCTH B COOTBETCTBHH C TPAJAUIIMOHHBIMU POCCHUCKHMHU
COLIMOKYJIBTYPHBIMH W JTYXOBHO-HPAaBCTBCHHBIMH II€HHOCTSMH, TPHHATHIMH B
o0IecTBe MpaBWJIIAMH M HOPMAaMH TIOBEJCHHS W CIOCOOCTBYIOT TIpoIieccam
CaMOITO3HAHUS, CAMOPA3BUTHSI M COIIMATTU3AINN 00yJatOITUXCA.

JImgyHOCTHBIC pE3yIbTaThI OTPaKaroT TOTOBHOCTh oOyJaronuxcs
PYKOBOJACTBOBAaTbCS CHCTEMOH IMO3UTUBHBIX IICHHOCTHBIX OpWCHTAIMH W
pacIIipeHne OTbITa IEeATETHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) mMaTpMOTHYECKOr0 BOCIIUTAHMS

[IEHHOCTHOT'O OTHOIICHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY U
HAyYHOMY HACIEUIO0, TOHUMAHUS 3HAUYCHUS XUMUYECKOW HAYKH B IKU3HH
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOW HHGpOpMAIHEH O
MEPEOBbIX JOCTIKCHUSIX W OTKPBITHUSX MHPOBOM M OTCUYECTBCHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rPaskIaHCKOT0 BOCTIUTAHUSI:

NPEICTAaBIICHUS O COLUMAIbHBIX HOPMax MW TMPaBUIAX MEKIUYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM, Y4eOHOUCCIIE0BATENBCKOM, TBOPUYECKOM U IPYTUX BUAAX ACSITSIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW MACSATEIBHOCTH TPHU BBITTOJHCHUH
y4eOHBIX, TMO3HABATEIBHBIX 3a/]a4, BBITOJHEHUH XHUMHUYECKUX DSKCIICPUMEHTOB,
CO37aHUM YUYEOHBIX MMPOSKTOB, CTPEMIICHHSI K B3aMMOITIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH



B MpolLIecce ATON yueOHOM AesTeTbHOCTH, TOTOBHOCTH OIEHUBATH CBOE MOBE/ICHUE
M MOCTYNKU CBOUX TOBAPHUILEH C MO3UIIMU HPABCTBEHHBIX U TMPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIECTBUM MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PEHUYECKUE TMPEJCTABICHUS O BEIIECTBE W XHUMHUYECKOW pEeaKilnw,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKW U COCTABJISIONINE
OCHOBY JIJIsi TIOHUMAaHUS CYIIHOCTU HAYYHOW KAapTHUHBI MHUpa, MPEeACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPHUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
IPUPOTHOMN CPEO, O POJIM XMMHUHU B TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAIlpaBJIEHHbIE HAa IOJYyYE€HHE HOBBIX 3HAHUW MO
XUMUHU, HEOOXOIUMBIC IJIi OOBSCHEHHUS HAOII0JaeMbIX MPOIECCOB U SIBICHUM,
MO3HABATEILHON, MH(POPMAIMOHHON M YUTATEILCKOW KYJIbTYPbl, B TOM YHCIEC
HABBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Y4EOHBIMHM TEKCTaMH, CIIPABOYHOM
JUTEpPaTypor, JOCTYIHBIMA TEXHUYECKUMHU CpPEJACTBAMU HH(OPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYeHHMI0O U TIO3HAHWIO, JIOO03HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  caMOOOpa3OBaHUIO, TMPOCKTHOM M  HUCCIEIOBATEIBCKOM
NeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPABJICHHOCTH W yYPOBHsS O0Oy4YeHUS B
JIaJIbHEUIIIEM

4) popMHUpOBaHHUS KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIIEHUS K CBOEMY 37I0POBBIO,
YCTAaHOBKHM Ha 3/I0POBBIA 00pa3 »XKW3HH, OCO3HAHUE IOCIEACTBUM M HETPHUITHE
BPEAHBIX TNPUBBIUCK (YHMOTpeOJEHUS  aJKOTOJis, HAPKOTHKOB, KYypEHHS),
HEOOXOAMMOCTH COOJIFOACHUST TIpaBHJI 0€30MACHOCTH MpHU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMHU B OBITY M PETbHOMN KU3HMU;

5) Tpy/10BOr0 BOCIIUTAHHS:

MHTEpPEC K MPAKTHICCKOMY M3yUeHUIO TpodecCHii M Tpyaa Pa3IudHOro poja,
YBOXEHHUE K TPYZY U pe3ysibTaTaM TPYAOBOU JIESITEILHOCTH, B TOM YUCJIEC HA OCHOBE
MPUMCHECHHUS  NPEAMETHBIX 3HAHMM 1O  XUMHH, OCO3HAHHBIA  BBIOOD
MHJWBUIYAIbHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUs ¢ yIETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIICCTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCHenHoi npodecCHoOHAIBHON MeATeIbHOCTH U Pa3BUTH HEOOXOIUMBIX YMECHHH,
TOTOBHOCTH aIalITUPOBATRLCS B MPOo(dEeCCHOHAIBLHOM Cpeie;

6) 3K0JI0rH4ecKOro BOCIIUTAHHUS:

AKOJIOTHYECKH 11e7IeCO00pa3HOE OTHOIICHHE K MPUPO/I€ KaK HCTOYHUKY KM3HHU HA
3emie, OCHOBe €€ CyIIeCTBOBaHHUS, ITOHHUMaHWE IIEHHOCTH 3J0pOBOr0 U
Oc3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3NUECKOMY M TICUXHYECKOMY 370POBBIO, OCO3HAHUE IIEHHOCTU COOIIOJICHUS



MpaBuJl 0€30MaCHOTO MOBEJCHUS MPU pabOTe C BELIECTBAMHU, a TAKXKE B CUTYaIUsX,
YIPOXKAKOIIUX 340POBbIO U KU3HU JIOEH;

CIOCOOHOCTU TMPUMEHSTh 3HAHUS, MOJyYyaeMble MPU H3YYECHUU XUMUH, IS
peLIeHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH IMPUPOJHON CPEAOM, Il IOBBIICHUS
YPOBHS  DKOJOTUYECKOW  KYJbTYpbl, OCO3HaHMs TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTed WX pEeIIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOI0 MBIIUIEHHS, YMEHHUS PYKOBOJCTBOBATHCSA UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COLIMAIIBHOM MPAKTUKE.

METAIIPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3YJbTATOB BBIACIAKOT 3HAYUMBIC  JUIA
dbopmMupoBaHus MUPOBO33PEHUS OOIICHAYYHbIC TTOHATUS (3aKOH, TEOPHUS, IPUHIIHII,
runote3a, (akt, cucrema, NPOILECC, DKCICPUMEHT U JIPYroe.), KOTOpHIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpEIMeTaX M TO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEJIOCTHOM
HAy4YHOU KapTHHE MUpPA, U YHUBEpPCAbHbIC YUeOHBIC NEeUCTBUS (TT03HABATEIILHBIC,
KOMMYHHUKATUBHBIC, PETYJIATHBHBIE), KOTOpbhIE oOecrneunBaroT (HOpMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO yueOHOMH
JICSITEIbHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue 1eMcTBUS:

YMEHUS UCIOJIb30BaTh MIPUEMBI JIOTUUECKOTO MBIIJIEHHS IIPU OCBOCHUH 3HAHUM:
PaCKpBIBATh CMBICI XMMUUYECKUX MOHITUN (BBIICIATh UX XapaKTEpPHbIE PU3HAKH,
yCTaHABJIUBAaTh B3aUMOCBA3b C JIPYTUMU MOHATUSIMM), UCIIOJIH30BATh MOHITUS IS
00BSICHEHUS OTACIBHBIX (DAKTOB U SIBICHUHN, BRIOUPATh OCHOBAHUS M KPUTEPHUH JIJIS
KJIacCU(PUKAIIMN XUMHUYECKUX BEIICCTB U XUMHYCCKUX PEAKIUH, YCTaHABIUBATH
IPUYHHHO-CIICICTBEHHBIC CBSI3M MEXKy 00bEKTaMU U3YUCHUS, CTPOUTD JIOTHICCKUE
paccykaeHusi (MHAYKTUBHbBIC, JNEAYKTHBHBIC, MO aHAJOTHH), JEJaTh BBIBOJBI U
3aKJIIOUYCHUS;

YyMEHHME TNPUMEHSATh B TMpollecce IO3HAHUS TOHATUS (MpPEAMETHBIE W
MeTalpeMETHBIC), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEIHU, UCIIOIb3yEMbIE B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI 3JIEMCHTA), XUMH4YecKas ¢GopMmylia U YpaBHCHHE
XUMHUYECKONW pEeaKIMy — NP PEIIeHUH y4eOHO-TI03HABATENIbHBIX 33/1a4, C yUETOM
3TUX MOJIEIBHBIX IPEICTABICHUN BBIABISIT U XapAaKTEPHU30BAThH CYIIECTBEHHBIC
MPU3HAKU U3y4aeMbIX 00BEKTOB — XMMHUUYECKHUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBISATH  OOIME  3aKOHOMEPHOCTH, IPUYHMHHO-CIICJCTBEHHBIE CBSI3M U
MPOTUBOPEUYUS B U3YUAEMBIX IIPOLIECCAX U SBJICHUAX.

ba3oBble ucciiegoBaTe/IbCKHe JIelCTBHA .



YMEHUE UCIOIb30BaTh TMOCTABJICHHBIE BOMPOCHI B KAa4ECTBE HWHCTPYMEHTA
MO3HAHMS, 4 TAK)KE B KAYECTBE OCHOBBI JJ1s1 GOPMUPOBAHUS TUTIOTE3HI IO TIPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MpUOOpPETeHHE OMbITa 10 I[JIAHUPOBAHUIO, OpPraHu3allUd U TMPOBEICHUIO
YUYEHUYECKUX DSKCIEPUMEHTOB, yMEHuEe HaOloJaTh 3a XOAOM IIpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yJbTaT, POpMyJIUpOBaThH 00OOLIEHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIISITh OTYET
0 MpoJieNITaHHOM padore.

Pab6ora ¢ undgopmanmeii:

yMEHUE BbIOMpATh, aHAIMU3UPOBATh U HMHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3IUYHBIX BUIOB U (OPM TIPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHHS, CIPaBOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUYECKH OILICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO HHPOPMAILIUIO;

yMEHUE TPUMEHSATh Pa3IMUHbIe METOJAbl W 3alpOChl MPH IOUCKE M OTOOpE
uHQOpMallMK W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJISI BBITOJTHEHUSI
y4eOHBIX W MMO3HABATEJBbHBIX 3aJ1a4 ONPeeEHHOIO TUIIA, TPUOOPETEHHE OIbITa B
o0JlacTU  WCTOJIb30BaHUS ~ MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHNE KYJIbTYpOIl aKTUBHOT'O MCIOJIB30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIBHYIO (pOpMyY TIpejcTaBlieHus WHOpMaAIuu U
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECJIOXKHBIMH CXE€MaMH, JuarpaMMami,
npyrumMu (popmamu rpapuku U ©X KOMOMHAIIUSAMU;

yMEHHE HCMOJb30BaTh W  AaHAJIM3UpPOBaTh B Mpolecce ydyeOHOW U
UCCJIEIOBATEIBCKON JESITEIIbHOCTH MH(OPMAIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IICTBA W TPAHCIOPTAa HA COCTOSIHUE OKPYXKAIOIIEH MNPUPOJHOU
CpeIlbl.

KommyHukaTHBHBIE YHUBeEpcaIbHbIE YUeOHbIe 1eificTBUS:

yYMEHUS 3a7aBaTh BOIPOCH (B X0/I€ nuUaiora U (Wih) JUCKYCCHH) MO CYIIECTBY
oOcyxmaeMol Tembl, (OPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a1a4H;

YMEHUS MPEJCTABISTH MOJTYUYEHHbBIE PE3YIIbTAThl TO3HABATEIBLHOMN AESATEIbHOCTH
B YCTHBIX M MUCbMEHHBIX TEKCTAX; JIeJIaTh MPE3EHTALMIO PE3YJIbTATOB BHIIIOJIHEHUS
XAMHYECKOTO JKCIIEPUMEHTa (JIabOpaTOPHOTO OMBITA, JTAOOPATOPHON pabOTHI MO
MCCJIEIOBAaHUIO CBOMCTB BEIIECTB, YUEOHOI'0 MPOEKTA);

yMEHUSA y4eOHOro COTPYAHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABAaTEIbHOM U  HCCIENOBATEIILCKOM  JESATEIBbHOCTH  MpPU  PEHICHUU
BO3ZHUKAIONIUX TPOoOJIeM Ha OCHOBE y4éTa OOIMX MHTEPECOB U COTJIACOBAHUS
no3utivii (00Cyx aeHuss, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHALIMS



COBMECTHBIX JEHUCTBUM, ONpPEACICHUE KPUTEPUEB IO OLECHKE KayecTBa
BBITIOJTHEHHOM PabOTHI U ApYrue).

PerynsiTuBHbIC YHHBepcaJlbHbIe YUeOHbIe IeficTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEAENSTh LEIUu JAESITeIbHOCTH, IJIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BbIOMpATh Haubosee 3 (PeKTUBHBIE CIOCOOBI PEelIeHHs] YUeOHbIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOATENBHO COCTaBIIATh WU KOPPEKTUPOBATH
[IPEUIOKEHHBI QJITOPUTM  JEHUCTBUM [PU BBIOJHEHUU 3aJaHUN C YYETOM
NOJIy4eHUsT HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEaKLHUAX,
OLICHMBATh COOTBETCTBUE MOJIyYEHHOIO pe3yJibTaTa 3asBJICHHON 1IeNu, YMEHUe
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, MIPeAjlaraeMble B YCIOBUH 3aJaHU.

HPEAMETHBIE PE3YJIBTATHI

B cocTaBe npeaMeTHBIX pe3ybTaToOB MO OCBOEHUIO 00513aTEILHOTO COAEPKaHNUs,
YCTAaHOBJIEHHOTO JaHHOW eaepanbHOoil paboueld TPOrpaMMOi, BBIIEISIOT:
OCBOCHHBIE OOYy4YalOIIMMHCS Hay4yHbI€ 3HAHHUS, YMEHHS W CHOCOOBI ACHCTBUM,
cnenuuyecKkue A MPeaIMeTHON 00JacTu «XUMHUS», BHUIBI JEATEIBHOCTH IO
MOJIYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETALINH, TPEOOPa30BaHUIO U IPUMEHEHHUIO
B Pa3JIMYHBIX YYEOHBIX U HOBBIX CUTYalUsX.

K xoHuy oby4yenus B 8 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUIUXCS YMEHUMN:

e PpAacKpbIBaTb CMBICJI OCHOBHBIX XHMHMUYECKMX IIOHATHUH: aTOM, MOJIEKYJIa,
XUMHYECKUH IIIEMEHT, ITPOCTOE BEIECTBO, CJI0KHOE BEIIECTBO, CMECH (OJHOPOIHAS
Y HEOJJHOPO/IHAs1), BaJICHTHOCTh, OTHOCUTEJIbHASI ATOMHAsl U MOJIEKYJISIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSPHAs Macca, MaccoBas A0S XUMHUYECKOIO
9JIEMEHTa B COEJUHEHHM, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAHME, COJIb,
NEKTPOOTPULIATEIBHOCTb,  CTENEHb  OKHCIEHUS,  XUMHUYECKas  peakius,
KiIaccU(PUKAIM peakiyil: peakiMi COSIUHEHMs, PEaKIIUK Pa3IOKEHUs, PEaKIUU
3aMEeLICHUs], peakiuu OOMEeHa, 5K30- M SHIOTEPMHUYECKHUE PEaKLUH, TErIOBOMN
adekT peakiuu, SIPO aToMa, SICKTPOHHBIA CJIOM aroMa, aTOMHas OpOHTab,
paauyc aToMa, XMMHYECKasl CBs3b, NOJIIPHAs W HEMOJIIPHAs KOBAJIEHTHAs CBS3b,
WOHHAsl CBS3b, WOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BEIIECTBA
(IpolLeHTHAs! KOHLIEHTPAIIKsl) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKHX MOHATHH U
MIPUMEHSATH ITH MOHATHS IPY OMMCAHUM BELIECTB U UX IIPEBPAILECHH;

e HCHOJB30BATh XMMHUYECKYI0 CUMBOJIUKY JJISI COCTABJICHUS (DOPMYJT BEILIECTB
Y YPaBHEHUW XUMUYECKUX PEAKIUN;

e OINpEAeNATh BAJIECHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COEIMHEHUSX,
CTENEHb OKHCJEHHUS 3JEMEHTOB B OWHAPHBIX COEIWHEHUSAX, NPUHAIIECHKHOCTb



BEILIECTB K ONpPEACIEHHOMY KJIacCy COEJUMHEHUH 1o (opmynam, BUI XUMHUYECKOU
CBSI3M (KOBAJICHTHAs U UOHHAs1) B HEOPIraHUYECKUX COECTUHEHUSAX;

e packpeiBath cmbich llepuonndeckoro 3akona . M. Menneneesa:
JE€MOHCTPUPOBATH TIOHUMAHUE NEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AIIEMEHTOB OT MX ToJjiokeHHus B lleproauueckoil cucteme, 3aKOHOB COXpaHEHUS
MaccChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHa
ABoranpo;

e ONWCHIBATh U XapakTepuszoBaTh Tabnuunyo ¢opmy Ilepuonnueckoi
CUCTEMbl XMMHUYECKHX 3JIEMEHTOB: Pa3IMYaTh MOHSTHUS «TJaBHAsi nmoArpymnmna (A-
rpynna)» u «mobounas noarpynmna (b-rpymma)», maneie u Oosiblie TEPHOIBI,
COOTHOCHUTH 0003HaUEHHUs, KOTOpbIe nMeoTcs B Tabnuie «llepuoanueckas cucrema
xumudeckux anemeHtoB J[. M. MenaeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU
CTpOEHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB W 3apsj siapa, oOllee YUCIIO
ANIEKTPOHOB U PACTIPECIICHUE UX M0 AIEKTPOHHBIM CIOSM);

e KJaccUpUUUPOBATh XUMHUYECKHUE DIJIEMEHTHI, HEOpPraHWYeCKHUe BEIIeCTBa,
XUMHYECKUE PeaKkiuu (10 YUCTY M COCTABYy YYACTBYIOIIMX B PEAKI[MU BELIECTB, IO
TEIIOBOMY 3P (DEKTy);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE XUMHYECKHME CBOWCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, TOATBEPKAasl ONHUCAHUE TPUMEpPaAMU MOJIEKYISPHBIX
YPaBHEHHI COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUN;

e TPOTHO3MPOBATH CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TPOTEKAHUA XUMUYECKUX MPEBPALICHUA B Pa3TUUYHBIX
YCIIOBUSAX;

e BBIUUCIATH OTHOCHTEIIbHYIO MOJEKYJSIPHYIO U MOJSIPHYIO MAaccChl BEIIECTB,
MAacCOBYIO JIOJII0O XMMHUYECKOTO AJIEMEHTa MO0 (QopMylie COCAMHEHHS, MAaCCOBYIO
JIOJIF0 BEIIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI MO YPABHEHHUIO XHUMHYECKOM
peakuuu;

e IPUMEHSATh OCHOBHBIE ONEPAIMU MBICIUTEIBLHON NEATENbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIMIO, KIACCU(PUKAINIO, BHISIBICHHUEC
IIPUYHMHHO-CJIEICTBEHHBIX CBSI3€H — JIUI U3YUYEHHS CBOMCTB BEIIECTB U XUMUYECKUX
peaxiuii, ecTeCTBEHHO-Hay4YHble METOJbl MO3HAHUS — HAOJIIOJIEHUE, U3MEPEHHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHbIA U MBICIICHHBIN );

e CJEAOBaTh MpaBUJIAM MOJIL30BAHUS XUMUYECKOU MOCYAOU U 1a00paTOPHBIM
o0opyI0BaHUEM, a TaKXKe MpaBUiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMU 110 BBITIOJTHCHUIO JA0OPATOPHBIX XHMHYECKHX OIBITOB TIO
MOJIYYEHUIO W COOMpaHUI0 ra3000pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJA),
MIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHON MacCOBOM MOJEW PacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATh U MPOBOJUTh XUMHYECKHE DKCIEPUMEHTHI IO



pacno3HaBaHUIO PACTBOPOB LIEIOYEH U KHCIIOT C MOMOILBIO HHIUKATOPOB (JJaKMYC,
(denondranenH, METUIOPaHX U IPYTHUE).

K koHiy oO0yueHus B 9 kjacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

e PAaCKpbIBATh CMBICII OCHOBHBIX XUMHUYECKHUX MOHATUN: XUMUYECKUH 3JIEMEHT,
aTOM, MOJIEKYJIa, MOH, KaTHOH, aHMOH, MPOCTOE BEILECTBO, CJIOKHOE BEILIECTBO,
BaJICHTHOCTb, 3JEKTPOOTPULATEIIbHOCTh, CTENEHb OKHUCICHUSA, XUMHUYECKas
peakuus, XUMUYecKas CBsI3b, TEIUNIOBOM 3P (PEKT peakuu, MOJIb, MOJIAPHBIN 00BEM,
pacTBOp, DBJEKTPOJIUTHI, HEINEKTPOJIUTHI, AJIEKTPOIUTHYECKAs JHUCCOLUAIuS,
peaklud MOHHOro OOMEHa, KaTalu3aTop, XUMHUYECKOe paBHOBECHE, 0OpaTUMBbIE U
HeoOpaTUMbIe peaxuuu, OKHUCJIMTEJIbHO-BOCCTAHOBUTEIIbHbBIE peakiuu,
OKHUCJIMTENb, BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJICHHE, AaJJIOTPOMHS,
aM(pOTEepHOCTh, XHMHUYECKasi CBs3b (KOBAJIEHTHAs, HOHHAs, MeETaJJTM4yecKas),
KpUCTAINTUYECKas PeIIETKa, KOPPO3UsI METAJJIOB, CIUIaBbl, CKOPOCTh XMMHYECKOM
peakuuu, npeaenpHo ponyctumas konuentpanus [1JIK BemecTsa;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATUH U
NPUMEHSTH 3TH MOHATHUS [IPU ONMKMCAHUU BEIIECTB U UX MPEBPAICHUI;

e HCIOJB30BATh XMMUYECKYI0 CUMBOJIUKY JJIS COCTAaBICHUs (DOPMYJT BEIIECTB
Y YPAaBHCHUN XUMUYECKUX PEAKIIHM;

e ONpENENIATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHX 3JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAJIEKHOCTh BELIECTB K ONMPEACIEHHOMY
KJIACCy COeIMHEHUH 1o (hopMysiaM, B XUMUYECKOH CBSI3H (KOBaJIGHTHAs, HOHHAS,
MeTaJInyecKas) B HEOPraHUYECKHX COCIUHEHHUAX, 3apsii MOHA MO XHUMHYECKOU
dbopMyie, xapakTep cpeibl B BOAHBIX PACTBOPAX HEOPTAHUUECKUX COSTUHEHUH, TUTI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €T0 MOHWMAHWE: OMHUCHIBATH M XapaKTepU30BaTh TAOIUYHYIO
dopmy Ileproanueckoil cuCTEMBbl XUMHUYECKHX 3JEMEHTOB: pa3ndyaTh MOHATUSA
«rmaBHas noArpymma (A-rpymmna)» u «modbounas noarpynmna (b-rpymma)y», mansie u
Ooniplliie  MEpUOAbl, COOTHOCUTH OOO3HAUEHHUs, KOTOpble HMEIOTCA B
NEPUOJNYECKON Ta0IHIlEe, C YHUCIOBBIMH XapAaKTEPUCTUKAMHM CTPOEHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsija sapa, OOIIee YUCIO 3JIEKTPOHOB U
pacnpezieNieHUe UX 10 3JIEKTPOHHBIM CJI0SIM), 00BACHATH 00IIHNE 3aKOHOMEPHOCTH B
VU3MEHEHUH CBOMCTB 3JIEMEHTOB U MX COEJUHEHUN B Ipe/esiax MajlblX [IEPUOJIOB U
IJIaBHBIX MOArPYIN C YYETOM CTPOECHHS UX aTOMOB;

e KJIacCH(UIUPOBATh XUMHYECKHE HJIEMEHTHI, HEOpraHHMYECKHE BEIeCTBa,
XUMHYECKUE PeaKuu (II0 YACIY U COCTABY YYACTBYIOIIMX B PEAKLUH BEIIECTB, 110
TEIVIOBOMY 3((eKTy, MO0 HU3MEHEHUIO CTENEHEW OKHUCIEHUS XUMHUYECKUX
AJIEMEHTOB);



e XapakTepu3oBaTh (OMHUCHIBaTH) OOIIHME U cHeHUPUUECKUE XUMHUYECKHE
CBOWMCTBA MPOCTBIX M CIIOXKHBIX BEIIECTB, MOJATBEPKAAsl OMHCAHUE MPUMEpPAMU
MOJIEKYJISIPHBIX K HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

e COCTaBJSATH YPABHEHUS SJEKTPOJUTUYECKON JUCCOLMALUN KUACIIOT, IET0YEn
W COJIeH, TOJHBIE W COKpalIEHHBIE YpPaBHEHHUS pEaKIUid HOHHOTO OOMEHa,
YpaBHEHUS PEAKUUW, MOATBEPKAAOIINX CYIIECTBOBAHHE TE€HETUYECKON CBA3U
MEX/1y BEIIECTBAMHU PA3JIUYHBIX KJIACCOB;

e pacKpbIBaThb CYHIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOIO OajlaHca 3TUX PEaKIIHii;

e TIPOTHO3MPOBATH CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MIPEBPAILICHUIN B Pa3JIUYHbBIX YCIOBUSIX;

e BBIUHUCIISITH OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MaccChl BEUIECTB,
MAacCCOBYIO JIOJTI0O XMMHUYECKOTO d3JIeMEeHTa 1Mo (opMyse COCIUHEHHS, MAaCCOBYIO
JIOJIF0 BEIIECTBAa B PACTBOpPE, MPOBOJMUTH PACUETHI MO YPABHEHUIO XUMHUYECKOMU
peaKInu;

e coOJIIOAATh MpaBWIa TOJIK30BAHUS XUMHUUYECKOHN MOCYI0M U J1abopaTOPHBIM
o0opy/I0BaHMEM, a TaK)Ke MpaBuja OOpaIleHUsI C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMU TI0 BBITIOJIHEHUIO J1a0OPAaTOPHBIX XMMHYECKHX OIBITOB TIO
MOJIYYEHUIO M COOMPaHUIO Ta3000pa3HbIX BEIIEeCTB (aMMHAaKa M YTJIEKUCIIOro rasa);

e IIPOBOJUTH PEAKIMU, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB PA3IUYHBIX
BEIIECTB: PACMO3HABATh ONBITHBIM IYTEM XJIOPHUA-, OPOMH-, HOAH]I-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, TUIAPOKCUA-UOHBI, KATHOHBI AMMOHHUS WU HOHBI
U3YYEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
BEILECTB;

e IIPUMEHSITh OCHOBHBIE ONEPAIMU MBICIUTEIBLHON AEATEIbHOCTU — AHAIN3 U
CUHTE3, CpaBHEHHE, O000OIIeHHE, CHUCTEeMaTH3allMi0, BBIABICHHE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€M — JIJISI U3YUYECHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIHM,
€CTEeCTBEHHO-HAyYHbIE  METOJABl TIO3HAHWUA — HAONMIOJIEHWEe, W3MEpEeHue,
MOJIEIUPOBAHUE, IKCTIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (L1 (POBbHIE)

n/n TeM MPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemectBa 1 xuMugeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6
00 oxcruaax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6moreka [IOK
' U COJSIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsite 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguyeckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
IIepuoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX 31eMeHToB /1. W. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBSI3b. . Bu6morexa LIOK
' KHCITHTEIBHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpema 3 bubmmorexa T[TOK
p p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3ejioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS AUCCOIUALIHS. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M X COeAMHEHHUS
51 OO6mr1ast XapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

25

Pa3gen 3. Meraiibl 1 UX COeTUHEHU S

. bubnuorexa [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpyzkamomnas cpeaa
4.1 BemntecTtBa 1 MaTepHuasl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

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

* Xumus, 8 kinacc/ I'abpuensia O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJISA

8 KITACC

1. B nomomp mkonpHOMY yuntento. M. FO. I'opkoBenko «Iloypounbie
paspabotku o xumuu K yueonukam: O. C. I'abpuensna; H. 1. Conuna, M. I1.
Canuna; I'. E. Pyn3utuca, ©. I'. ®eapamana» 9 kinacc. «Bako», Mocksa 2005 r.

2. B nmomomis abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus».
[TocoGue a1 MKOILHUKOB CTapIINX KiaccoB U noctynatomux B BY3s1. [Ipoda,
Mocksa 2005 r.

3. B nomomp adburypuenty. P. A. Jlunun, B. A. Monouko, JI. JI. AHnpeeBa
«Xumusi». {15 MIKOJIBHUKOB CTApPIIUX KJIACCOB M ocTynaronux B BY 36l
Teopetnueckue ocHoBbl. Bonpocsl. 3anaun. Tectsl. [lon penakuueit mpodeccopa
P. A. Jluguna 3 — e uznanue, ucnpasiieHHoe. J[poda, Mocksa 2004 .

4. Tabpuensia O.C. [Iporpamma kypca xumuu juist 8-11 kiraccos
00111e00pa3oBaTeNbHBIX yupexaeHuii. — M.: JIpoda;

5. Tl'abpuensa O.C. Xumusi: 8 kiacc : ydeOHUK JIJ1s1 00111€00pa30BaTeIbHBIX



yupexaenuil. — M.: JIpoga.

6. I'abpuensa O.C. U3yuaem xumuto B 8 KiI.: guaaktuueckue marepuaisl / O.C.
["abpuensn, T.B. CmupHoBa. — M.: bauk muitoc

7. Tabpuensu O.C., Bucko6oinukona H.I1., AmykoBa A.B. HactonbHast kHura
yuntens. Xumusd. 8 kii.: Merogudeckoe nocooue. — M.: JIpoda;

8. 'abpuensan O.C., Pynos H.H., TonkynoB B.. Xumuueckuii 3kCriepuMeHT B
mikosie. 8 kiacc. — M.: [lpoda

9. MunucrepcTBo 00pazoBanusi Poccuiickoit @enepanuu. [Iporpammsr 1i1s
o01eo0pa3zoBaTeNbHBIX yupexaeHuid. Xumus 8 — 11 kinaccel. -3-¢ u3ganue,
crepeoturnnoe - Mockaa; Jlpoda, 2002 r. (ctp. 26 — 37).

10. Pa6ouas nporpamma. Xumus. kK YMK O. C. I'abpuensna JIabupusr. py.
N3narensctBo "Bako" 2016 .

11. ®enepanbHOro KOMIOHEHTA FOCYJAPCTBEHHOTO CTaHIapTa OOIIETO
oOpazoBanus no xumun (Yacts 1. OcHoBHOE 0011Iee 00pa3zoBaHuUE) [T OCHOBHOM
0011e00pa3oBaTeIbHON MIKOJIBI B COOTBETCTBHH C CYIIECTBYIOIIEH KOHIICTIITHEH
XUMHUYECKOr0 00pa3oBaHUs.

12. Xumus: 8 Kiacc: KOHTPOJIbHBIC U TTPOBEpOoUYHBIe paboThl K yueoHuky O.C.
INabpuensna «Xumus. 8 kmace» / O.C. Nabpuensn, [1.H. bepeskun, A.A.
Ymaxkosa u ap. — M. : llpoda;

13. Xumus 8 knacc. Xumus 8 xinacc: yaeonuk / O. C. 'abpuensn. — 8-e us .
npepad. — M. : [lpoda, — 2019 r. 287 c. [1] C. : un. - (Poccuiickuii y4eOHUK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnunax 8 — 11 knaccel. CripaBoyHoe nocoOue. ABTOp —



cocraButenb A. E. Haconosa 10 — e uznanue, crepeorunnoe. [Ipoda, Mocksa

2007 r.

9 KJTACC

1. B nomomp mkoiasHOMY yuutento. M. FO. I'opkosenko «Iloypounsie
pa3zpadotku no xumuu K yueOnukam: O. C. IN'abpuensana; H. 1. Conuna, M. I1.
Canuna; I'. E. Pyn3utuca, ©. I'. ®eapamana» 9 kinacc. «Bako», Mocksa 2005 r.
2. B nomomuis aburypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus».
[Tocobue niis MIKOJIBHUKOB CTApIINX KiaccoB U nocrynawmux B BY3s1. Jlpoda,
Mocksa 2005 T.

3. B nomomp aburypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. Aaapeesa
«Xumus». {15 IIKOIPHUKOB CTapIIMX KJIACCOB U MOCTynaromux B BY 351
Teoperuueckue ocHoBbl. Bonpocsl. 3anaun. Tectsl. [loa pemxakuueit mpodeccopa
P. A. Jluguna 3 — e uznanue, ucnpasieadoe. J[poda, Mocksa 2004 .

4. Tabpuensin O.C. [Iporpamma kypca xumuu it 8-11 kitaccos
o0meoOpa3oBaTenbHBIX yupexaeHuid. — M.: JIpoda;

5. Xumus 9 knacc: yueonuk / O. C. I'abpuensn. — 7-¢ uzn. npepad. — M. : lIpoda
—2019 1. 319, [1] c. nn. (Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8
6. 'abpuensta O.C. U3ywaem xumuro B 9 ki1.: nuaaktudeckue marepuansl / O.C.
IMabpuensn, T.B. CmupHoBa. — M.: biuk mtoc
7. I'abpuensa O.C., Bucko6oitnukona H.I1., SlmrykoBa A.B. HactonbHast kaura

yuutens. Xumus. 9 ki1.: Metoaundeckoe nmocooue. — M.: JIpoda;



8. I'abpuensan O.C., Pyno H.H., TonkynoB B.1. XuMuueckuit skCiepuMeHT B
mkoze. 9 knacce. — M.: Jlpoda
9. MunucrepcTBo 006pazoBanus Poccuiickoit @enepaunu. [Iporpammsr 11
o011eo0pa3zoBaTenbHbIX yupexaeHuid. Xumus 8§ — 11 kiaccel. -3-¢ u3ganue,
crepeoturnoe - Mockaa; Jlpoda, 2002 r. (ctp. 26 — 37).

10. PaGouas nporpamma. Xumusi kK YMK O. C. I'abpuensna JIaOupuHr. py.
M3patensctBO "Bako" 2016 T.

11. ®enepanbHOro KOMIOHEHTA TOCYAAPCTBEHHOI'O CTaHJapTa OOIIETo
obOpazoBanus o xumuu (Yactes 1. OcHOBHOE 00111€€ 00pa3oBaHKe) JJIs1 OCHOBHOM
0011e00pazoBaTeIbHON MIKOJIBI B COOTBETCTBUHU C CYIIECTBYIOIIECH KOHIICTIIHEH
XUMHYECKOTO 00pa3oBaHusI.

12. Xumust: 9 xkmacc: KOHTPOJIbHBIE U TPOBEpOUHbIe paboThl kK yueoHuky O.C.
INabpuensna «Xumus. 9 kinace» / O.C. I'abpuensn, [1.H. bepeskun, A.A.
VYmakoBa u ap. — M. : Ipoda;

13. Xumus 9 knacc: yaeonuk / O. C. ['abpuensH. — 7-e u3a. npepad. — M. :
Hpoda — 2019 r. 319, [1] c. un. (Poccuiickuii yueOnuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnuiax 8 — 11 kimaccel. CripaBounoe nocooue. ABTop —
coctrasutenb A. E. Haconosa 10 — e uznanue, crepeoruntoe. [Ipoda, Mocksa
2007 r
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET
8 KIIACC

1) http://nsportal.ru/page/poisk-po-saitu



2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72
5) http://www.zavuch.info/methodlib/136/30956/ (caliT a1 yuuTeNIss XUMUHU U
OMOJIOTHN)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chas
a_Vv_nedelju/1-1-0-23
7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xiacc)

9) http://chemistry. narod.ru XuMuK.py: caiiT 0 Xumuu
10) https://skysmart.ru/articles/chemistry

11) IToptan Beepoccuiickoit onuMminazsl MkoasHUKOB. http://rusolymp.ru/

12) Pycckuii obpa3oBaTensHbIii moprai. http://www.gov.ed.ru

13) ®denepanbHbIA pocCUCKU 0011€00pa30BaTEIBLHBIN OPTAI.
http://www.school.edu.ru

14) ®enepanbablii mopTan «Poccuiickoe oopasoBanuey. http://www.edu.ru

15) Iopran kommannu «Kupumt u Medomuiiy». http://www.km.ru

16) O6pa3zoBarenbHBINA TOpTAT «Yuebay. http://www.uroki.ru

17) Kypunan «Kyprep oopazosanusy. http://www.courier.com.ru
18) XKypuan «BectHuk odpa3zoBanus». http://www.vestnik.edu.ru
19) Uznarenbckuit mom «IIpodxauray. http://www.profkniga.ru

20) Uznarennsckuit jom «1 ceHTIOps». http://www.1september.ru



21) ®ectuBans negaroruyeckuiit uaeit «OTKPBITHIN YPOK» (M31aTEILCKUN JOM
«1 cents6psi»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unrtepuet nopran [Ipolllkony.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MunucTtepcTBo 00pa30BaHus U HAYKH.

26) Caiir CJAM I'MA: PEIILY BIIP, OI'D3, EI'D, I'BD u LIT. https://sdamgia.ru
9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caliT aiist yUuTeNns XUMHH U
OMOJIOTHN)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chas
a_v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) IMoptan Beepoccwuiickoii onmMIinasl MIKoJILHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3oBatenbHbIii moprai. http://www.gov.ed.ru



13) ®enepanbHblil poccHiickuil 00111€00pa30BaTeIbHBINA OPTA.
http://www.school.edu.ru

14) ®enepanbhblii mopran «Poccuiickoe oopazoBanuey. http://www.edu.ru
15) IMopran kommanuu «Kupumt u Medoauii». http://www.km.ru

16) OGpa3oBarenbHbIN opTan « Yuebay. http://www.uroki.ru

17) Kypnan «Kypbep odpazoBanus». http://www.courier.com.ru

18) Kypnan «BectHuk oopazoBanus». http://www.vestnik.edu.ru

19) Uznatenbckuii jom «IIpodkuauray. http://www.profkniga.ru

20) Usznarennsckuit jom «1 ceHTsOpsi». http://www.1september.ru

21) ®ectuBans negarornyeckuit uaei «OTKPBITBIN YPOK» (M31aTETbCKUN TOM
«1 cents6ps»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrepuer noprain [Ipolllkony.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MuHucTepcTBO 00pa3oBaHKs U HAYKH.

25) Caiit CIJAM I'MA: PEILTY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru



