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1) HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00ImIero oOpa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHMII K pe3ylibTaTaM OCBOEHHUS OCHOBHOU
o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHMs, IPEICTABICHHBIX B
OI'OC 00O, a Takxke Ha OCHOBE (eepaabHON pabouei MporpaMMbl BOCIIUTAHUS U C
y4€TOM  KOHIICMIIMM  TpernojiaBaHusi  ydyeOHOTro  mpeameTa  «XUMHUS» B
oOpaszoBaTeabHbIX Oopranuzamnusax Poccuiickoit deaeparumu.

[Iporpamma mo xumuM pa3zpaboTaHa C LENIbI0 OKa3aHUs METOJUYECKOMN
MOMOIIM YYUTEIIO B CO3/IJaHUU paboydeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

[Iporpamma 1o XumMuu Ja€T TPEACTABICHHE O IENAX, OOleld cTpaTeruu
oOy4eHHs1, BOCIIUTAHUS U Pa3BUTHS 00YYaIOIUXCS CPEACTBAMU YUE€OHOTO MpeIMeTa,
YCTaHABIMBAET  O00s3aTENIbHOE  MPEIMETHOE  COJECpXKaHUE, MPeTyCMaTpPUBACT
pacopenesneHue ero Io KijaccaM M CTPYKTYpUPOBaHHE [0 pasjieiiaM M TeMaMm
NporpaMMbl O  XMMHUHU, ONpEACISeT KOJUYECTBEHHbIE W  KaYeCTBEHHBIC
XapaKTEPUCTHKU COJEPKAHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh H3yYECHHUS
XUMHUHU C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€U, JJOTUKU y4€OHOTrO
MpoILIecCca, BO3PACTHBIX OCOOEHHOCTEH OOYy4YaroMMXCsA, OMPEEIseT BO3MOKXHOCTU
npeaMeTa Ui pealnu3aldd TpeOOBaHWM K pe3yjbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTenbHOM MPOorpaMMbl Ha YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHUs, a TaKKe
TpeOOBaHMI K pe3ysbTaTaM 00yueHHs XUMHUHU Ha YPOBHE IeJel h3yueHus IpeaMera
M OCHOBHBIX BHJOB YyueOHO-TIO3HABATEIHHOM JIEATENBHOCTH OOYYaromIerocsi IO
OCBOEHUIO yU€OHOIO COJIEP KAHUS.

3HaHWE XUMHUH CIY>KUT OCHOBOM i (OPMUPOBAHUS MHPOBO33PECHHUS
o0y4Jaromierocs, ero npeCcTaBiIeHU 0 MaTepUaTLHOM €UHCTBE MUPA, BAKHYIO POJIb
urpatot (popMupyeMbie XUMUEH MPECTABICHUS O B3aUMOMPEBPAIICHUIX YHEPTUU U
00 »HBOJIIOIMU BEUIECTB B NPHUPOJAE, O MYTAX PELIEHUs TJIOOAIbHBIX MpPOOJIEM
YCTOMYMBOI'O PA3BUTHS YEJIOBEUECTBA - CBHIPHEBOM, IHEPTETHUUECKOM, IMHILEBOU WU
AKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3PaBOOXPAHCHHUS.

H3yuenue xumuu:

- CIOCOOCTBYET  peajiM3allid  BO3MOMKHOCTEH Il CaMOpa3BUTUSL U
(dhopMHUpOBaHUS KYJIBTYPbI JUYHOCTH, €€ 00IIeH U PYHKIIMOHAIBHON TPaMOTHOCTH;

- BHOCUT BKJIaJl B ()OPMHPOBAHUE MBIIUIEHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJaronmmxcsi, HABBIKOB WX  CaMOCTOSITEJIBHOW  y4yeOHOM  JesTEIbHOCTH,
DKCIIEPUMEHTAJBHBIX M HCCIEAOBATEIbCKUX yMEHUH, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM XKU3HU, TaK U B TPO(PECCUOHATILHOM JCSITEIBHOCTH;

- 3HAKOMUT CO CHeUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIsA/la HA €IUHCTBO MPUPOJABI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATaroM B (OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YUYarOIINXCS;

- cI0cOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHMSIM, K TPUPOJIC, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTUUYECKOE



oOpa3zoBaHHe 00y4aIOMUXCSl.

JlanHble HampaBieHHWs B OOYYEHUH XUMHUHU OOECIICUMBAIOTCS CIECIM(PUKON
colepkaHusi ~ y4eOHOro  mpeaMeTa,  KOTOPbIM  SBISETCS  MEJaroruyecKu
aIalITUPOBAHHBIM OTpaXCHHEM 0a30BOM HAYKH XMMHH Ha OMPEICIEHHOM dTame eé
pa3BUTHSI.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIETr0 OOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYANBHBIX TMOHATHM XHUMHH, OCHOB
HEOPraHWYEeCKOM XMMHM M  HEKOTOPHIX  OTACNIbHBIX 3HAYUMBIX  IOHSATUN
OpraHUYeCKON XUMUHU.

CtpykTypa coaepKaHus MPOTpaMMbl MO XUMHUHM CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTO T0JIX0/1a K €€ U3YUYEHUIO.

CopaepkaHue CKIIAIBIBAECTCS U3 CUCTEMBI MOHITUN O XUMHYECKOM 3JIEMEHTE U
BELIECTBE M CHUCTEMbl MOHATHA O XUMHUYECKOW peakuuu. O0e 3TU CHUCTEMBI
CTPYKTYpPHO OpPraHU30BaHbl MO MPUHIUITY MOCIEAOBATEILHOIO Pa3BUTHS 3HAHUN Ha
OCHOBE TEOPETHUECKHX MPEACTaBICHUI pPa3HOrO YPOBHS: aTOMHO-MOJEKYISPHOIO
y4eHusT KaK OCHOBBI Bcero ecrecTtBo3HaHus; llepumomnueckoro 3akona JI.W.
MeHnneneeBa Kak OCHOBHOIO 3aKOHA XHWMHH;, YYEHUSI O CTPOCHHHM aroMa u
XUMUYECKON CBSA3M; MPEACTABICHUN 00 3JIEKTPOIUTHYECKON THCCOLMALMU BEILECTB
B pacTtBopax. TeopeTnyeckue 3HAHHUS PAcCMATPHUBAIOTCA HA OCHOBE 3MIMPUYECKU
MOJIyYCHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS IMOCJIEIOBATEIBLHO OT OJHOTO
YPOBHS K JPYroMy, BBITIOJIHSS GYHKIHUU OOBSICHEHUSI U MIPOTHO3UPOBAHUSI CBOWCTB,
CTPOECHHUSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U TMOIYUYCHHS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMmbl MO  XHMHUHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJCTABIICHHUS] O XUMUYECKOW COCTABIIAIONICH HAyYHOW KapTHUHBI MUpA B JIOTUKE €€
CUCTEMHOW MPUPOJIbl, [IECHHOCTHOTO OTHOLIEHHUS K HAYYHOMY 3HAaHHUIO M METOJIaM
MO3HAHUA B HAYKeE.

N3ydeHne XUMUU TPOUCXOUT C MPUBJICUCHUEM 3HAHUM U3 paHee U3YUYEHHBIX
y4eOHbIX TIpeaMeToB: «OKpyxkaromuid Mupy», «buonorus. 5-7 knacce» U «Pusuka. 7
KJIacey.

[Ipy wW3ydyeHMM XUMHUM TPOUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XUMUYECKON HAayKH Kak OO0JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI.

3amaua yueOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUH CUCTEMbl XMMHUYECKUX
3HAHUU - BaXHEUIIMX (DAKTOB, MOHSATHUM, 3aKOHOB U TEOPETHUYCCKHUX ITOJOKCHHM,
JOCTYIIHBIX ~O0OOIEHWI MHUPOBO33PEHUYECKOTO XapakTepa, fA3bIKa HAyKH, B
MPUOOIIEHUU K HAYYHBIM METO/IaM TIO3HAHUS MTPU U3YUYEHUH BEIIECTB U XUMUYECKHUX
peakiuii, B OpMUPOBAHUH U PA3BUTHH MTO3HABATEILHBIX YMEHUN U UX TPUMECHCHHUH
B y4eOHO-TIO3HABATEIHHOM M YUeOHO-UCCIEOBATEIILCKON EATeIbHOCTH, OCBOCHHUH
MpaBuJ1 6€301MacHOro oOpalleHusl ¢ BEIIECTBAMH B TTOBCEITHEBHOM YKU3HH.

Ilpu usyuenuu xumuu Ha ypoeHe OCHOGHO20 00Uie20 00PA306AHUA AIHCHOE
3HaAueHue npuodpenu maxkue yeau, KaK:



- popMupoBaHNE HMHTEIUIEKTYaJbHO pA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPHUHSATHIO PpELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

- HalIpaBJICHHOCTh ~ OOy4YeHHs  HAa  CHCTEMaTH4Yeckoe  MIpHUOOIIeHue
oOyJaroumxcsi K CaMOCTOSITENIbHOW IO3HABATEIbHON JEATEIBbHOCTH, HAay4YHBIM
METOJIaM TO3HaHUsA, (POPMHUPYIONIMM MOTHUBALIMIO W PA3BUTHE CIOCOOHOCTEH K
XUMUH;

- obecrieyeHre yCIOBUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO O0y4YaroIUMUCS
OIbITa Pa3HOOOpPA3HOM JEATENBHOCTH, IO3HAHMS W CAaMOIO3HAHMs, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), HMMEIOIIUX YHUBEPCAJIBHOE 3HAYEHHUE IS
Pa3INYHBIX BUJOB JIESATEIBHOCTH;

- popmupoBanue  oOmiel  (QYyHKIUMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B T.4. YMEHUI OOBSICHATH U OLICHUBATh SIBJICHUS OKPYXAIOLIEro MUpa,
WCIIOJIb3Ysl 3HAHMS U OIBIT, ITOJYYECHHBIEC IIPU U3YYCHUU XMUMUU, IPUMEHSTh UX IPH
pelIeHn NpooOieM B MOBCETHEBHOW XKU3HH U TPYJIOBOM IESITEIbHOCTH;

- opMupoBaHue y 00y4aromUXcsi TyMaHUCTUUECKUX OTHOIIECHUN, TOHUMAHHUS
LIEHHOCTH XUMHUYECKUX 3HAHUU [JIs1 BBIPAOOTKH SKOJOTMYECKU I€I€CO00pa3HOro
MOBEJEHUS B OBITY U TPYJOBOM AEATENBHOCTU B LEISAX COXPAHEHUS] CBOETO 30POBBS
Y OKpYKaroIIew NPUPOJHON CPENBL;

- pa3BUTHE MOTUBALMU K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIUTaHHMIO Ha OCHOBE YCBOEHHUSI OOLIEUETIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY IIPO(UIIS U HAIIPABJIEHHOCTH JAJIbHENUIIET0 00yUYeHHUS.

Mecmo yueonozo npeomema «Xumuuy ¢ yueOHoM niane
OO0111e€ YuCI0 YacoB JJisl U3yUYEHUsI XUMUH - 136 yacos:

B 8 Kj1acce - 68 yacoB (2 yaca B HEZIEIIO),

B 9 KJacce - 68 yacoB (2 yaca B HEJIEIO).

2) COIEP) KAHUE YYEBHOI'O NIPEAMETA «XUMUS»

COJIEP/KAHUE OBYUEHUS B 8 KIIACCE

IlepBoHaya/ibHbIE XMMHUYECKHE TOHATHS.

IIpeameTr xumuun. Ponb XMMHUM B JKU3HU YEJIOBEKA. XHUMHUS B CUCTEME HAYyK.
Tena u BemecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEILIECTB.
ITonatne o Meromax NO3HAHUA B XMMHHM. UucThle BemecTBa M cMmecH. CriocoObl
pa3JIeNICHUS] CMECEH.

ATOMBI U MOJEKYJbl. XUMHUYECKUE »3yeMEHTbl. CHMBOJBI XUMHUYECKUX
snemMeHTOoB. [IpocThie U CloKHbBIE BellleCcTBA. ATOMHO-MOJEKYJISIPHOE YUEHHE.

Xumuueckas ¢hopmysa. BaJeHTHOCTh aTOMOB XMMUYECKUX JJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BelnlecTB. OTHOcHTEIbHAsT aToMHas Macca. OTHOCUTEIbHAs
MOJIEKyJIsipHasg Macca. MaccoBasi 10151 XAMHUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemectBa. Monb. MosspHass macca. B3auMOCBSI3b KOJIMYECTBA,



MacChl W 4HCJIAa CTPYKTYpHBIX €IWHHI] BemiecTBa. Pacu€ter mo Qopmynam
XUMHUYECKUX COCAUHCHUMU.

Ou3nyecKue U XMMUYECKHUE SIBJICHUSI. XUMHUYECKasi peakuusi U €€ MpPU3HAKH.
3aK0H COXpaHEHHS MacChl BEIMIECTB. XUMHUYECKHWE ypaBHeHHs. Kiaccudukamus
XUMUYECKUX PEAKIUN (COCTMHEHHUS, Pa3JI0KECHUS, 3aMEIICHUsI, 0OOMEHA).

XUMHYECKHM DKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYIOW, MPABUIIAMU
paboThl B JabopaTtopuu U nmpuéMamMu oOpalieHus ¢ Ja0opaToOpHBIM 000PY/I0BAHHEM,
U3y4YeHUE U OINMUCaHue (PU3MYECKHX CBOMCTB 00pa3IlOB HEOPraHWYECKUX BEIECTB,
HaOmoneHne ¢u3ndeckux (TUIaBICHHE BOCKA, TassHUE JbJa, pacTUpaHUE caxapa B
CTyNKE, KHUIEHUE W KOHACHCAIMS BOJbI) M XUMHUYECKUX (TOpEHUE CBEYH,
NpPOKAJIMBAaHUE METHOW MPOBOJOKH, B3aUMOJACHCTBUE MeNla C KUCJIOTOM) SIBJIICHUI,
HAOJIIOICHWE U ONMCAaHWE TMPHU3HAKOB TMPOTEKAHUS XUMUYECKHX pPeakKlui
(pa3noxeHue caxapa, B3aUMOJICHCTBHUE CEPHOM KHCIOTHI C XJOPHUIOM Oapus,
paznoxenue rujgpokcuna meau (II) mpu HarpeBaHuu, B3aUMOJICUCTBUE Kele3a C
pactBopoM cont meau (II), uzyueHue cnoco0OB paznesieHus cMecei (C MOMOIIBIO
MarHuTa, (uIbTpoBaHWE,  BbIIAPUBAHHUE, JUCTWUISALMUA,  Xpomarorpadus),
MPOBEJICHUE OYMCTKU IMOBAPEHHOW COJM, HAOMIOJCHUE M OIMCAHHUE PEe3yJIbTaTOB
MPOBEJICHUS OMbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAaCChl, CO3JIaHHE
MoJieel MOJIEKy (IIapOCTEPIKHEBBIX ).

Bakxuenme npeacTaBuTe M HEOPraHUIeCKUX BelleCTB.

Bo3gyx - cmech ra3zoB. CoctaB Bo3ayxa. Kucimopon - 3lI€MEHT U MpPOCTOE
BelllecTBO. Haxokaenue Kuciopojga B Mpupoje, (PU3Mdeckue U XHUMUYECKHE
cBoiictBa (peakumuu ropeHusi). Oxcunbl. I[lpumenenue kucnopona. CrocoObl
MOJIy4eHHs KUCIIOpoia B JabopaTopuu U NnpombiiuieHHoCTU. KpyroBopot kuciopoaa
B nipupojie. O30H - aI0TponHas MOIU(UKAIUS KUCIOPOIa.

TeroBolt >(PPeKkT XUMHUYECKOW peakiuu, TEPMOXUMHYECKHE YypaBHEHUS,
AK30- ¥ DHJA0TEPMUUECKUE PeaKIuu. TOmIMBO: Yroiab U METaH. 3arpsi3HeHUE BO3IyXa,
yCUJIEHHE MapHUKOBOI0 3(pdekTa, pazpylieHne 030HOBOTO CIIOS.

Bonopoa - aneMeHT u npoctoe BeniecTBo. HaxoxkaeHue Bo1opoJa B MpUpo/IE,
(u3nyeckrue U XUMUYECKHE CBONCTBA, MPUMEHEHHUE, CIIOCOOBI MoayueHus. KucioTel
U COJIN.

Monsipabiii 00bEM razoB. Pac4€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BoAbl. Boma kak pacTtBoputesib. PacTBOpHL.
HacelllleHHBIE W HEHACBHIIEHHBIE PacTBOpPbl. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBasi 107151 BeIlleCTBA B PacTBOpE. XHMMHUYECKHE CBOMCTBA BOAbL. OCHOBaHWS.
Ponp pacTBOpoB B npupojae U B KU3HU 4YesnoBeka. KpyroBopoT BOJbl B HPHUPOJE.
3arpsi3HeHHe NPUPOIHBIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanus nHeopranmdeckux coeauHeHui. Oxcuapl. Knaccudukamms
OKCHUJIOB:  cojieoOpasyromue  (OCHOBHBIC,  KHUCIOTHbIE, aMpOTEpHbIE) W
Hecoseobpasytomue. Homenknarypa okcnioB. @uznueckue U XUMUYECKHE CBOMCTBA
okcuioB. [TomydeHue okcuIoB.

OcHoBanusi. Knaccudukanuss OCHOBaHMI: IIETOYM U HEPACTBOPUMBIE



ocHoBaHusA. HomeHknarypa ocHoBanui. Pusnueckue M XUMHUYECKHE CBOMCTBA
ocHoBaHuH. [lonydyeHne OCHOBaHUM.

Kucnoter. Knaccudukanus kucnor. Homenknarypa kucimor. dusmdeckue u
XMMHUYECKUE CBOMCTBAa KuCIOT. Psan aktuBHoctn MetawioB H.H. bekerosa.
IlonydeHnue KuCIoT.

Conu. HomeHnkiarypa coneil.

PU3NYECKUE U XUMUYECKHUE CBOMCTBA coJiel. [lomyuenue coien.

['eHeTnuecKkas CBSI3b MEXKY KJIACCAaMU HEOPTAHUYECKUX COCAUHEHHUI.

XUMUYECKHIT  AKCHEPUMEHT: KA4YECTBEHHOE OIPENIECIICHUE COACPKAHUS
KHUCIIOpOJa B BO3/yXe, MOyYeHUE, COOMpaHue, paclio3HaBaHUE U U3y4YECHHUE CBOMCTB
KHUCIIOpoa, HAOMIOJEHUE B3aWMOJICHCTBUS BEIIECTB C KHUCIOPOJAOM U YCIIOBUSA
BO3HUKHOBEHUSI U MPEKpallleHus ropeHus: (1oskapa), 0O3HaKOMJIEHHE ¢ oOpaslamu
OKCHUJIOB M OIIMCAaHME€ WX CBOWCTB, MOJy4YeHUE, coOHUpaHue, pacro3HaBaHUE U
M3Yy4YeHHE CBOMCTB BOJOpOa (TOpeHuUE), B3aUMOJEHCTBHE BOAOPOJa C OKCUIOM MEIH
(IT) (BO3MOXHO HCTIOIB30BaHUE BUIEOMATEpUAIOB), HAOMIOICHUE 00pa3llOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEIOBAHHE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHON MacCOBOM
JI0JIEM pacTBOPEHHOIO BEILIECTBA, B3AMMOJCHCTBHUE BOJbI ¢ MeTallaMu (HATpUEM M
KaJibI[eM) (BO3MOKHO MCIIOJIb30BAHUE BUIECOMATEPUAIIOB), UCCIIEIOBAHUE O00pa3IioB
HEOPTraHWYECKUX BEIIECTB Pa3IUYHBIX KIJIACCOB, HAOJIOJIEHHE H3MEHEHUSI OKPacKu
VHJIMKATOPOB B PACTBOpPAxX KHUCJIOT W ILIEJIIOYEH, U3YYEHUE B3aUMOICHUCTBUs OKCHJA
Menu (II) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C MeTaulaMH, pPEaKIHUi
HEUTpanu3aluuy, INOJyYEHHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PELICHHUE SKCIIEPUMEHTAIbHBIX 33Ja4 110 TEME
«Baxnenne Kiaccbl HEOPraHMYECKUX COCIUHEHUIN.

Iepuoanueckuii 3axkoH u Ilepuogmueckass cucreMa XUMHYECKHUX
iemMenToB .. MenngeneeBa. CrpoeHue aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTEILHOBOCCTAHOBUTEIbHbIC PEAKIIMH.

[lepBble TOMBITKK KJAcCU(PUKAIMU XUMHUYECKUX djeMeHTOB. lloHsiTe o
IpyNmax CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE W IIEJIOYHO3EMEIbHBIE METaJLIbI,
raJIOr€Hbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yrOT aMPOTEpHbIE OKCHUJIBI U
TUJIPOKCHUJBI.

Ilepuonnueckuit 3akoH. llepuoamyeckas cucrema XHUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa. KopoTkonepuognas u  JJIUHHOMNEpUoAHass  (HOPMBI
[Tepuoanueckoi cuctembl xumuuyeckux snneMeHToB .M. MenneneeBa. [lepuoasr u
rpynnbl. OU3NYECKUN CMBICH IOPSAIKOBOIO HOMEpPA, HOMEPOB IEPHUOJA U TPYIIIbI
AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J0UYeK  aToMOB  mepBbIXx 20  XMMHUYECKHX  DJIEMEHTOB
ITepuonnueckoin cucremsl .M. MeHnneneesa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA 110 €ro NnoJiokeHuto B [lepuoauueckoit cucreme .M. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMUS paguyca aTOMOB XHWMHYECKUX JJIEMEHTOB,



METAJIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO rpynmnaM U NepuojaM. 3HAUYCHUE
ITepunonnueckoro 3axkoHa u Ilepruoandeckor CUCTEMBbI XMMUYECKUX 3JIEMEHTOB IS
pa3BuTHs HayKu U npaktuku. .M. Mennenees - yd4€HbIN U TpaXJaHNH.

Xumuyeckass cBs3b. KoBajeHTHas (mojsipHas U HEMNOJIIPHAs))  CBS3b.
DIEKTPOOTPUIIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenn OKHCJIEHUS. OKUCIUTENHHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
IIpouieccrl OKUCIEHUS U BOCCTAaHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

XUMHUYECKHI JKCIIEPUMEHT: H3y4e€HHE O0Opas3lioB BEIIECTB METAJIOB U
HEMETAJIJIOB, B3AaMMOJICUCTBUE THAPOKCHUIA IMHKA C pACTBOPAMM KUCIIOT U LIETOYEH,
MIPOBEJICHUE OTIBITOB, WILTIOCTPUPYIOIINX IPUMEPHI OKHMCJIMTEIBHO-
BOCCTAHOBHUTENIBHBIX peakiuii (ropeHue, peakiuy pa3ioKeHus, COSTUHECHMUS ).

MexnpeaMeTHbIE CBS3H.

Peanuzanusa MeEXNOpPEIMETHBIX CBSA3CH IpU HM3YYEHUHU XHUMHU B 8 Kjacce
OCYILIECTBIISIETCS YEPE3 UCIIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MMOHSTHUH,
TaK U TOHSATHM, SBJISIOIINXCS CUCTEMHBIMU JIJISI OTJIECJIBHBIX IPEAMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO0mue ecTecCTBEHHO-HAYUHbIC TMOHSTHS: HAy4HbIA (DAKT, TUIOTE3a, TEOpus,
3aKOH, AaHajJdu3, CHUHTE3, KiIaccupukauus, MEePUOJUIHOCTh,  HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Matepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, JJICKTPUUECKUN 3apsij, BEIIECTBO, TeEl0, O0BEM,
arperaTHO€ COCTOSIHUE BEIeCTBa, ra3, GU3NUEeCKUEe BETUYUHBI, IUHUIIBI U3MEPEHUS,
KOCMOC, IIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOJIbI, MOJIE3HBIE
HCKOIIa€MbIE, TOIJIMBO, BOJHBIE PECYPCHI.

COJIEP/KAHUE OBYUEHUS B 9 KIIACCE

BemecTBo M XMMHUYECKasl peaKkuus.

[Tepunonnueckuit 3akoH. I[lepumoamyeckass cucrema XHUMHUYECKHUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KAJBIUA U UX COCAMHECHHUH B
COOTBETCTBHM C MOJIO)KEHHEM 3JIEMEHTOB B [leprnoanueckorl CUCTEME U CTPOCHUEM
HUX aTOMOB.

CtpoeHue BemiecTBa: BHUAbI XUMHUUYECKOM CBsI3U. THIBI KPUCTALUIMYECKHUX
PEIIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUMA KPUCTALUIMYECKONW PELIETKH U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukaims m HOMEHKJIaTypa HEOPTaHWYECKUX BEIIECTB. XHWMHUYCCKHE
CBOMCTBAa BEIIECTB, OTHOCSIIMXCA K pa3IMYHbIM KjJaccaM HEOPraHHUYECKUX
COEIMHEHU, TEHETUYECKas CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccuduxanys XMMUYECKUX PEaKIUiA MO pa3IudHbIM MPU3HAKaM (110 YUCITY
M COCTaBy Y4YacTBYIOIIMX B PEaKIMH BEIIECTB, MO TeIIoBoMy dddekTy, 1o



M3MEHEHHUIO CTEMEHEH OKHCIIEHUS XHUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U SHIOTEPMHUYECKHE PEAKLHMH, TEPMOXUMHUYECKHE
YPaBHEHUS.

[TonsiTue o ckopocTtd Xxumuueckoil peakiuu. [loHsTne 00 00paTUMBIX U
HEOOpAaTUMBIX XHMHUYECKHX peakiusax. [[oHATHE O TOMOT€HHBIX M T€T€pPOr€HHBIX
peakiusax. [lowarue o xaraimse. [loHaTHE 0 XMMHYEeCKOM paBHOBeCcHMHU. DaKTOpHI,
BIMSIOIIAE HAa CKOPOCTh XHWMHUYECKOW pEaKUUu M IOJIOKEHUE XUMHUYECKOIO

pPaBHOBCCHA.
OKMCIIUTEIFHO-BOCCTAHOBUTEILHBIC pCaKkuuu, BHCKTPOHHBIﬁ OaaHC
OKHCJINTEIbHO-BOCCTAHOBUTEIbHOM PCAKIUU. CocraBieHue ypaBHCHI/Iﬁ

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUN  C  UCIOJb30BAHUEM  METOAA
AJIEKTPOHHOTO OanaHca.

Teopust 3IEKTPOIUTUYECKON TUCCOLUUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, aHnonsl. MexaHW3M JUCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BHAAMU
xuMuueckoi cBs3u. Crenens aucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun nonHoro oOMeHa. YcClIOBUS MPOTEKAHUSI PEAKIIMA MOHHOTO OOMEHa,
IIOJHBIE W COKpalmI€HHBIE WOHHBIE YypaBHEHHs peakuuid. CBOWCTBA KHCIIOT,
OCHOBaHUM M COJIEM B CBETE MPEJCTABICHUI 00 JIEKTPOJUTHUUECKON JUCCOIUALINH.
KauecTBeHHbIe peakiiuu Ha HOHBL. [IoHATHE O THApONIM3E CONE.

XUMHUUYECKUM IKCIEPUMEHT: O3HAKOMIIEHUME C MOJEISIMU KPUCTAJIIMYECKUX
pPEIETOK HEOPraHMYECKUX BEIIECTB - METAJUIOB M HEMETAIUIOB (rpaduTra U anmasa),
CJIOKHBIX BEIECTB (XJIOpUJA HATpHUsA), HCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHU
XUMUYECKON peakiuu OT BO3JICUCTBUS Pa3IMYHBIX (PAKTOPOB, MCCIIEIOBAHUE
AJIEKTPOIPOBOAHOCTA PACTBOPOB  BEIIECTB, IPOLIECCAa JIUCCOLMALMMU  KHUCIOT,
mesnoyel u coyied (BO3MOKHO HCIOJIb30BAaHUE BHUACOMATEPUATIOB), IPOBEIICHUE
OTMBITOB, WJUTIOCTPUPYIOUIUX TPHU3HAKK TPOTEKAHWS peakluid HOHHOro oOMeHa
(oOpazoBaHue oOcajka, BBIJCJICHHE Tas3a, OOpa3oBaHHUE BOJbI), OIBITOB,
WIUTIOCTPUPYIOIIMX ~ NPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLU
(ropeHue, peakiuu pas3ioKEeHHs, COEAUHEHMUs), PACMO3HABAaHUE HEOPraHUYECKHUX
BEIIECTB C MOMONIIPIO  KAYECTBEHHBIX  pEAKIMHd HA  HOHBI, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4.

Hemera/uibl U UX COeIMHEHMS.

OO0mast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHue u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIIECTB - TaJJOT€HOB. XMMHUUYECKHE CBOMCTBA Ha MPUMEPE XJIOpa (B3aUMOICHCTBUE C
MeTajUlaMH, HeMeTaJUlaMu, Ineiodyamu). XJjopoBoaopon. ConsiHas KHUCIIOTAa,
XMMHUYECKUE CBOMCTBA, MOJYyUYECHHUE, IPUMEHEHUE. JIeliCTBHE XJIOpa U XJIOPOBOAOPOIa
Ha OpraHMU3M 4YeJIOBEKA. BakHENIIne XJIIOPUIbl U UX HAXO0XKICHHUE B IIPUPOLE.

Oo6mast xapaktepuctuka 3meMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapAKTEPHBIE CTEIICHU OKUCIICHUS.

CtpoeHre U (pU3MYECKUE CBOMCTBA MPOCTHIX BEIIECTB - KUCIOPOJA U CEPHI.
AnnotporniHbie MOAUGUKAIIMA KHUCIOpoAa U cepbl. XUMHUYECKHE CBOMCTBA CEpHI.



CepoBogopof, cTpoeHue, Gu3nYecKue U XuMU4eckre cBoicTBa. OKCHABI Cepbl Kak
MPEICTAaBUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHUECKHE
cBoiicTBa (OOmIMEe Kak TMpPEACTaBUTENS Kjacca KHUCIOT M crnenupuveckue).
XHUMHUYECKUE PEAKLHH, JIEKAUIME B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a MOJyYEeHHS
CEpPHOU KUCIIOTHI.

[Tpumenenue. Comu cepHOM KHUCIOTHI, KaUeCTBEHHAs peaklus Ha cynbdar-
noH. HaxoxzaeHue cepbl U €€ COCIMHEHHN B Mpupojie. XUMHUYECKOE 3arpsi3HEHUE
OKpY>Kalollen cpeibl COeIMHEHUSIMU CEPbI (KUCIIOTHBIE H0XKIH, 3arpsA3HEHUE BO3yXa
U BOJIOEMOB), CIIOCOOBI €ro MpeA0TBPACHUS.

Oo6mast xapakrtepuctuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHHUSI.

A30T, pacnpocTpaHeHHe B Npupoje, GU3MUecKue U XUMUYECKHE CBOMCTBA.
KpyroBopot azota B npupojie. AMMHaK, €ro Gu3NuecKrue U XMMUYECKHUE CBOMCTBA,
noiydyeHue u npuMmeHeHue. Coilu aMMOHHUS, HUX (QU3NYECKHE U XUMHUYECKUE
CBOWCTBa, NpuMeHeHHE. KadecTBeHHas peakius Ha HOHbBI aMMOHMS. A3OTHas
KHCJIOTa, €€ ToyiydyeHue, (Pu3nueckue M XUMHUYECKHE CBOWCTBa (0OIIHMe Kak
MPEACTaBUTENS Kilacca KHUCIOT W crnenuduyeckue). Vcnoap30BaHHE HUTPATOB U
CoJIei aMMOHHSI B Kaue€CTBE MHUHEPAIbHBIX yH0OpeHH. XUMHUYECKOE 3arpsi3HEHUE
OKpY’Kalollled Cpelbl COEIMHEHHUSIMH a30Ta (KUCJIOTHBIE JOXKIW, 3arpsi3HEHHE
BO3/yXa, IOYBBI U BOJIOEMOB).

docdop, amtorpornnbie Mogudukanuu dGochopa, GU3NUECKUE U XUMHUUECKHUE
cBorictBa. Okcupa dochopa (V) u dhochopHas kuciora, puzndeckue U XUMUICCKHE
cBoiicTBa, mnomyudeHue. Mcmonb3oBaHnue ¢GocpaToB B KayecTBE MHUHEPAJIbHBIX
yA00pEHUH.

Oo6mast xapakrepuctuka 3yeMeHToB |VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHUSI.

VYrnepon, amioOTpoONHblE MOAM(PHUKALMH, PACOPOCTpAaHEHUE B MPUPO/E,
dusnyeckue W XUMHYECKHE CcBoMcTBa. AncopOums. Kpyrosopor yriepona B
npupoze. Okcuabl yriepoaa, ux pU3nYecKkue u XMMHUYECKHe CBOMCTBA, ICHCTBUE HA
KUBBIC OpPTaHU3MBI, TOJIyYeHHE U TPUMEHEHHE. DKOJOTUYECKHE TPOOJIEMBI,
CBA3aHHbIE ¢ okcuaoM yraepoja (IV), runoresa riodabHOTO MOTEMICHUS KIUMATA,
MapHUKOBBIN 3P eKT. YToapHas KUCI0Ta U €€ CONU, UX (PU3UYECKUE U XUMUYECKUE
CBOICTBa, TMOJIydeHHEe U TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBaHue KapOOHATOB B OBITY, MEIULMHE, MPOMBILUIEHHOCTH M CEJIbCKOM
XO35UCTBE.

[TepBoHaUaNbHBIE TTOHSATHSI 00 OPTraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSX
yriepona (METaH, 3TaH, 3THJICH, alleTHJICH, STaHOJ, TJIUIEPUH, YKCyCHasi KUCIIOTA).
[IpupoaHbie CTOYHUKH YTIIEBOJOPOAOB (Yroyib, TPUPOAHBIN Ta3, He(PTH), TPOTYKTHI
uX nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH.

[TonsiTe 0 OMOTOTUYECKU BaKHBIX BEIECTBAX: JKUpaxX, OenKax, yriaeBoaax - u
UX PpOMM B OJKU3HM 4YeloBeKa. MaTepuaabHOEe EAMHCTBO OPTaHUYECKUX U
HEOPTaHMYECKUX COCAMHECHU.



Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOICTBa, IMOJIy4YeHUE U
npuMmenenue. CoenuHeHus: KpeMHusl B npupojae. O0mue npeactaBaeHus: 00 OKCHae
kpemHusA(1Y) um kpemuueBoil kucinore. CUIUKaThl, UX HCIOJIB30BAHUE B OBITY,
MEJIUIIMHE, TPOMBIIUICHHOCTU. BaxkHelme cTpouTenbHble MaTEepUalbl: KEPAMUKA,
CTEKJIO, IIEMEHT, OeToH, jkeie300eToH. [IpoOiempl Ge30MacHOTO WCIIOIH30BAHUS
CTPOUTENHHBIX MATEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

XUMHUYECKUI 3KCIEPUMEHT: M3yuyeHHE OO0paslloB HEOPraHWYECKHUX BEUIECTB,
CBOWCTB COJISTHOM KHCJIOTBI, IPOBEACHUE KAUYECTBEHHBIX PEAKLIUIM HA XJIOPHUI-UOHBI U
HAOJIIOICHHE TPU3HAKOB WX MPOTEKaHUs, OMNBITHI, OTpakawolue (U3NYECKUE U
XUMHUYECKHUE CBOMCTBA TraJlOT€HOB M HMX COEIWHEHUU (BO3MOXKHO MCIIOJIb30BAHUE
BUJICOMATEPUATIOB), O3HAKOMJIEHHE C 0O0pa3lamMu XJIOPUAOB (TajJoreHUOB),
O3HAaKOMJIEHUE C o0Opa3liaMu Cepbl U €€ COCAMHEHUSIMHU (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpUAIOB), HAOJIOIEHHE Mpolecca OOyIrJIMBaHUS caxapa MoJ JEHCTBUEM
KOHICHTPUPOBAHHOW  CEPHOM  KHCJIOTBI, H3yYEHUE XHUMHUYECKHUX  CBOWCTB
pa30aBJIEHHON CEpHOI KHUCJIOTHI, MPOBEACHUE KAUECTBEHHON peaklMHu Ha Cylbdat-
MOH W HaOJIOJEHUE MpHU3HAKa €€ MPOTEKaHUsA, O3HAKOMIICHHE C (PU3NYECKUMU
CBOMCTBaMH a30Ta, (ochopa M UX COEAMHEHUH (BO3MOXHO HCIIOIb30BaHUE
BHJICOMAaTEpHAIOB), 00pa3laMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJTy4YEeHUE,
coOMpaHue, pacro3HaBaHWE W HM3YyYEHHE CBOWCTB aMMHUaKa, MPOBEJCHUE
KaueCTBEHHBIX PEaKIMil Ha UOH aMMOHHS U PocdaT-uoH U U3yYeHHE NMPU3HAKOB UX
MIPOTEKAHMS, B3aUMOJICUCTBUE KOHUEHTPUPOBAHHOM A30THOM KHCIOTBI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), M3y4YCHUE Mozenen
KPUCTAJUIMUECKUX PEImETOK anmasza, rpadura, QyjuiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM MPOTUBOTA3a, IMOJIy4YeHUE, COOMpaHHe, pacro3HaBaHHWE W H3yUCHUE
CBOMCTB YTJIEKHCIIOTO Ta3a, MPOBEJCHHE KAYECTBEHHBIX pEaKIMii Ha KapOOHAT U
CUJIUKAT-UOHBI U U3yUYCHHE MPU3HAKOB UX MPOTEKAHHUS, 03HAKOMJICHHUE C MPOAYKIIUEH
CUJIMKATHOW TPOMBIIIJICHHOCTH, PEIICHUE AKCIEPUMEHTANbHBIX 3a/ad IO TEeMe
«BaxHenre HeMeTaulbl U UX COCUHEHHUS.

MeTtasiibl M X COeJUHEHMSI.

OO011ast XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB - METAJIJIOB HA OCHOBAHUU UX
nonoxkenus B [leprnonnueckoit cucreme xumudeckux sneMeHToB .M. Menneneesa u
cTpoeHusi aToMoB. CTpoeHue MeTaiioB. MeTayuindeckasl CBsI3b M MeETaJuIMYecKas
KpUCTAJUIMYECKasi pemeTKka. OJIEKTPOXUMUYECKUN PAJl HaNpsKEHUH METalljIoB.
duznueckre W XUMHUYECKHE CBOMCTBAa MeTauioB. OOImMe crnocoObl MOTydYeHus
MeTtasuioB. [loHsTHE O KOpPpO3UM METAIOB, OCHOBHBIE CIOCOOBI 3aIUTHI UX OT
koppo3un. CruiaBbl (CTallb, YyT'yH, AIOPATIOMUHUN, OpOH3a) MU WX NMPUMCHCHUE B
OBITY ¥ IPOMBIIIIJICHHOCTH.

[Ilenounsie MeTaiuibl: nojoxeHne B llepuoandeckor cucreMe XMMHYECKUX
anemeHToB J[.MI. MeHneneeBa, CTpO€HHME HX aTOMOB, HAXO0XICHUE B MPUPOJE.
dusznyeckue U XUMHYECKHUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCHAbl U
TUAPOKCUIBI HATpUs U Kaus. [I[puMeHeHre MeI0UHbIX METAJIJIOB U X COCTUHECHUIA.



[Ilenouyno3eMenbHbIE METAUIbl MAarHuid W KAIbLUUWA: TOJOXKEHUE B
Ilepnonnueckon cucreme xumudeckux aneMeHToB JI.M. MenneneeBa, crpoeHne ux
aTOMOB, HaxOXJeHue B npupojac. Ou3nyeckue U XMMUYECKUE CBOMCTBA MAarHusi U
Kanblusl. Baxunelume coeuHeHUsT Kablusl (OKCHU, TUIPOKCU, cOH). JKECTKOCTD
BOJIbI U CITIOCOOBI €€ yCTpaHEHHUSI.

AmomuHuii: onoxxenue B [lepronnueckoil cucreMe XUMUYECKUX JIEMEHTOB
J.1. MenneneeBa, CTpO€HUE aToOMa, HAaXOXAEHHWE B mpupoac. Dusznyeckue u
XUMHUYECKUE CBOMCTBA amtoOMHUHMS. AMQOTEpHbIE CBONCTBAa OKCHAA U THUAPOKCH]IA
ATIOMHUHUSL.

Keneso: nonoxenue B [lepuoanueckoi cucreme XuMu4eckux 3smemeHToB 1. 1.
MeHneneeBa, CTpOEHUE aTOMa, HaX0XkAeHUE B npupoae. Pru3sndyeckne u XUMUYECKHE
cBoiicTBa xene3a. Okcubl, THAPOKCUIBI U cou conu xenesa (1) u xenesza (III), ux
COCTaB, CBOVCTBA U IOJyYCHHE.

XUMUYECKUI IKCTIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3iiaMy METAJJIOB U CILIABOB,
UX (U3UYECKUMHU CBOWCTBAMHU, HW3YUYECHHUE PE3YJbTAaTOB KOPPO3UH METAJUIOB
(BO3MOKHO HCIOJIb30BAHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS
OKCHJIa KaJblIUsl ¥ HATPHUSA C BOAOU (BO3MOXKHO HCIIOJB30BaHUE BUACOMATEPHUAIIOB),
WCCJICIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS Kejle3a B KHUCIOPOJE
(BOBMOKHO  HCHOJIb30BAHUE  BUJEOMATEpUANiOB),  IMPU3HAKOB  MPOTEKAHUSA
KaueCTBEHHBIX PEAKIIMi Ha MOHBI (MarHus, Kajlbllus, aTIOMUAHUA, ITUHKA, xene3a (II)
u keneza (III), menu (II), HaOmroneHWEe M OMHMCaHUE IMPOIECCOB OKpPAIIMBAHUS
IJIaMEHU HMOHAMHM HATpHs, Kaldusd U Kalblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIeNOBaHNE aM(pOTEPHBIX CBONCTB THAPOKCHIA AIFOMUHUS U
TUAPOKCHUAA LIMHKA, PEIICHHUE JKCIEPUMEHTAIBHBIX 3ajay M0 Teme «Baxueinmue
METaJUIbl U UX COCTUHEHUS.

XuMHS M OKPYXKAKOLIAs cpea.

BemecTtBa m Mmarepuansl B IOBCEAHEBHOW JKW3HM 4YeJIOBEKa. be3omacHoe
WCIIOJb30BaHME BEIIECTB M XUMUUYECKUX peakuuii B ObiTy. IlepBas momoib mnpu
XUMHYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMUYECKOE 3arpsi3HEHUE OKpYy KawIlel cpenpl (mpeaenbHas I0MyCcTUMast
KoHLeHTpanus BemectB (nanee - ITJIK). Ponb XuMuM B pemIeHUH 3KOJIOTMYECKUX
npoO0sem.

XUMHYECKHUI HKCTIEPUMEHT: U3yUYeHHE 00pa3I[0B MaTePUAIOB (CTEKIIO, CIIJIaBbI
METaJUIOB, MTOJIMMEPHBIE MAaTEPHUAIIBI).

MesknpeaMeTHbIE CBS3H.

Peanuzanust MeXNpeIMETHBIX CBSI3€d NpU HM3YYEeHUHM XHUMUU B 9 Kiacce
OCYIIECTBIISIETCSI Yepe3 MCIOIb30BAHNE KaK OOINUX €CTECTBEHHO-HAYYHBIX TOHSITHH,
TAaK U OHATHM, SBJISIIOIIMXCS CUCTEMHBIMU JIJISI OTJIEJIBbHBIX IPEAMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO0mue ecTecTBEHHO-HAYUHbIe TOHSTHS: HAy4YHbIA (DaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalIW3, CHUHTE3, Kiaccuukaius, TMNEPUOJUYHOCTh, HAOJIOACHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHHUE, MO/IENb, SIBJICHUE, TAPHUKOBBIN (P (DEKT,



TEXHOJIOTHsI, MaTepPHAJIbI.

dusuka: Marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH/, U30TOMHI,
PaaMoOaKTUBHOCTD, MOJIEKYyJIa, AIIEKTPUYECKUIN 3apsi, MIPOBOIHUKH,
MOJIyTIPOBOTHUKH, TUANIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHoe
COCTOSIHUE BEUIECTBA, I'a3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJUIMYECKas peleérka,
CIUIaBbl, (PU3MUECKUE BETUYNHBI, SAUHHUIIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO,
IUTaHETHl, 3BE37b1, CoNHIE.

buonorusi: ¢orocunTes, npixaHue, Ouocdepa, dKOCHCTEMa, MHUHEpPAIbHbIC
y10OpeHus, MUKPO3JIEMEHTBI, MAKpPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TIOPOBI, TOJIE3HbIE
HICKOTIaeMbl€, TOTIUBO, BOJIHBIE PECYPCHI.

3) ITAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS MNPOI'PAMMDbBI
YYEBHOI'O NPEJMETA «XUMWS» (YIJYBJIEHHBIM YPOBEHB) HA
YPOBHE 00O

N3yueHune XMMHUK Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus HAIPaBJICHO HA
JOCTHKEHHE OOYyYarOIUMUCA JMYHOCTHBIX, METAalmpeIMETHBIX H TMPEAMETHBIX
pe3yJIbTaTOB OCBOCHHUS yU4EOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMIHOCTHBIE  Pe3yJIbTaThl OCBOEHHUS IPOrPaMMBI  OCHOBHOTO  OOIIEro
oOpa3oBaHMsI JOCTHTAIOTCS B XO0ja¢ OOyYeHHsS XHMHH B EIAWHCTBE YyYeOHOW U
BOCIIUTATEILHONW JIEATEIHPHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMU POCCUHCKUMU
COIIMOKYJIbTYPHBIMH ¥ JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH, TPUHITHIMH B
o0mmecTBe TMpaBWIaMd W HOPMaMH TIOBEICHUS U CIIOCOOCTBYIOT —Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS M COITUAITN3AINN 00yJarOIIXCSI.

Jluunocmuule pe3ynvmamel OmMpax3carom 20MOGHOCHIL  O0OYUAIOUWUXCA
PYKOGOOCHBOBAMBCA CUCMEMON NOZUMUBHBIX WEHHOCHMHBLIX OPUECHMAUUI U
pacuiupenue onslma 0esAmeabHOCMU HA €€ 0CHO8E, 6 M. Y. 8 YACHIU:

1. Ilampuomuuecxkozo socnumanus:

- IGHHOCTHOT'O OTHOIIEHHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY
W Hay4YHOMY HACIEAWI0, NOHMMAaHWsA 3HAYCHHUS XHMHUYCCKOW HAYKH B JKU3HH
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHON HHOpMAIHEH O
MEPEIOBBIX JOCTHIKCHHUSX W OTKPBITUSAX MHPOBOM M OTCUCCTBCHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

2. I'pasricoanckozo eocnumanus:

- PEJICTABIICHUS. O COIMAIBHBIX HOPMax MW TMPaBWIAX MEKINIHOCTHBIX
OTHOIICHWH B KOJJICKTHBE, KOMMYHHKATHBHOW KOMIICTCHTHOCTH B OOIICCTBECHHO
MOJIC3HOH, yUeOHO-UCCIIeIOBATEIILCKON, TBOPYSCKON U IPYTHX BUIAX JIEATCIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOM JESITEIBHOCTH TIPH  BBIMOJHEHUH
y4eOHBIX, ITO3HABATEIbHBIX 3aJ1a4, BBIMTOJHEHUH XHMHYCCKHAX JKCICPUMEHTOB,
CO3/IaHHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHIO ¥ B3aUMOIIOMOIIN



B MpoIlecce ITON y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBE/ICHUE U
MOCTYIKH CBOMX TOBAapUUIEH C MO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHMS NOCJIEACTBUI MTOCTYIKOB;

3. llennocmu nayunoz2o no3nanusn:

- MUPOBO33PEHUYECKUX MPEJCTABICHUN O BEIIECTBE M XMMHUYECKOW pEaKIUH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd M COCTaBIIIOIIMX
OCHOBY Il TIOHMMaHUsl CYIIHOCTH HAy4yHOM KapTUHBI MHpa, MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUsS NPHUPOJBI, B3aHUMOCBS3AX 4YEJIOBEKAa C
IPUPOTHOM CPENOH, O POJIM XUMHH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

- I03HABATEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJIy4YEHHUE HOBBIX 3HAHHM IO
XUMHH, HEOOXOUMBIX JIJIs1 OOBSICHEHHS HA0JII01aeMbIX IIPOLIECCOB U SIBJICHMUIA;

- I03HABaTEIbHOM, WH(POPMAIMOHHON U YMTATEIbCKOM KyJbTYpbl, B T.U.
HaBBIKOB  CaMOCTOSITENIbHOM  pabOTbl ¢ y4eOHbIMM TEKCTaMH, CIPaBOYHOMN
JUTEPaTypoO, JTOCTYHNHBIMU TEXHUYECKUMHU  CPEICTBaMU  WH(OPMAIMOHHBIX
TEXHOJIOTHUH;

- UHTEpeca K OOYyYEeHHWI0O M TMO3HAHUIO, JIIOO03HATEIBHOCTH, TOTOBHOCTU WU
CIIOCOOHOCTH K CaM0O00pa30BaHUIO, TPOCKTHOM U UCCIIEI0BATEIbCKON EATEIbHOCTH,
K OCO3HaHHOMY BBIOOpPY HAIpaBJICHHOCTU U YPOBHA 00y4Y€HHUS B JlaJbHEHIIEM;

4. @opmuposanusn Kyaomypol 300P06bsi:

- OCO3HAaHHs LIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY
3JI0POBBIO, YCTAaHOBKM Ha 3J0pPOBBIA 00pa3 JKW3HM, OCO3HAHMS IOCIEACTBUHA U
HENPUATHSA BPEIHBIX NPUBBIYEK (YMOTPEOJIEHUS aJIKOroJis, HAPKOTUKOB, KYpPEHHS),
HEOOXOJUMOCTH  COOJIOJIEHUS] MpaBWil  O€30MIacCHOCTH MpU  OOpalleHuu ¢
XUMHUYECKUMHU BELIECTBAMU B OBITY U pEaIbHOM JKU3HH;

5. Tpyooeozo éocnumanusn:

- HHTepeca K MPaKTUYECKOMY H3yuUeHHUIO mnpodeccuil u Tpylaa pazIudHOIo
pozia, yBaXEHUE K TPYIy M pe3yJibTaTaM TPYJIOBOU NEATEIbHOCTH, B T.4. HA OCHOBE
MPUMEHEHUsI  MPEIMETHhIX 3HAHMW 1O  XMMHUH, OCO3HAaHHOTO  BBHIOOpA
WHJUBUyaIbHOW TPAEKTOPUHU TMPOAOLKEHHST 00pa30BaHUs C YYETOM JUYHOCTHBIX
MHTEPECOB M CHOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCHenHou npodeccuOHaIbHON AESITENbHOCTH U PA3BUTHUS HEOOXOIUMBIX YMEHH,
TOTOBHOCTh aAalTUPOBATHCS B MPO(HECCUOHATBHON CPEE;

5. IKon02uueckozo eocnumanun:

- KOJIOTMYECKU 11€JIeCOO0pPa3HOr0 OTHOIIEHUS K TMPUPOAE KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyLIECTBOBAHUs, TOHUMAHUS LIEHHOCTH 3JI0POBOTO U
O6e3zomacHoro oOpas3a >KM3HH, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY
¢u3nyeckoMy M TICHXMYECKOMY 37I0POBbIO, OCO3HAaHUS LIEHHOCTU COOJIIOJCHUS
npaBuJl OE30MACHOTO MOBEIEHUs TPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTyaIUsX,
YIPOXKAKOUIUX 30POBBIO U )KU3HU JTHOJEH;

- CIIOCOOHOCTU MPUMEHSATh 3HAHMS, MOJydyaeMble MPU U3YYEHUM XUMUH, IS
pelIeHusl 3a1ay, CBSA3AHHBIX C OKPYXAKOLIEH NPUPOJHOU CpEenoH, IOBBILICHUS
YPOBHSL ~ DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHUS  TJIOOQJIBHOTO  Xapakrepa



HKOJIOTMYECKUX MPOOJIEM U MyTeH UX PEIICHUs TOCPEACTBOM METO/IOB XUMUHU;
- DKOJIOTUYECKOTO  MBIIUIEHUS, YMEHHs  PYKOBOACTBOBATBCA WM B
ITI03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B coctaBe MeranpeaqMETHBIX pe3YyJbTaTOB BBIACISIOT 3HAUYUMBIC JUIsS
(dbopMHUpOBaHUST MUPOBO33pPEHHUs OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIIUIIL,
runore3a, (axkT, CcUcTeMa, MPOIECC, OKCIEPUMEHT U JIPyroe.), KOTOphIe
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMETax M TIO3BOJIAIOT Ha
OCHOBE 3HAaHMWA M3 ATUX MpeAMETOB (HOPMHUPOBATH MPEJCTABICHUE O LETOCTHOU
HAy4YHOU KapTUHE MHUpA, U yYHUBEpCAJIbHbIE y4eOHbIEe NEHCTBUS (TMO3HABaTEIbHBIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOpble oOecrneunBaoT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YeOHOMU
NEATEIIBHOCTH.

Hlo3nasamenvhuvie YY/I.

Y obyuarowezocs 6yoym cghopmuposanvl ciedyrowue noznasamenvuvie YVJ/I:

bazosvie nocuueckue oeticmaust:

- YMEHHE HCHOJIb30BaTh MPUEMBI JIOTMYECKOTO0 MBIIUICHUS MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICT XUMHUYCCKHX TIOHATHN (BBIIACIATh WX XapaKTepPHBIC
MPU3HAKH, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMH MOHSTUSMHU), HCIOIH30BAThH
MOHATHUS JJI1 OOBSICHEHUS OTIEIbHBIX ()aKTOB U SIBIICHUH, BHIOMPATh OCHOBAHUS U
KpUTEPUHU JUIsl KIacCU(UKAIIMM XUMHUYECKUX BEHIECTB U XUMUYECKHUX PEaKIIH,
yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIEC CBS3U MEXKIAY OOBEKTaMU H3YUYCHHUS,
CTPOUTH JIOTUYECKHE PACCYXKICHUs (MHIAYKTUBHBIC, NEAYKTUBHBIC, MO AHAJIOTHH),
MIPOBOJIUTH BBIBOJBI U 3aKITIOUCHHUS;

- yMEHHE TIPUMEHSTh B TMPOIECCE TMO3HAHUS TOHATHS (NIpeAMETHBIE U
MeTanpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJIETH, UCIOJIb3yeMbIE B XUMUH,
MpeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUU MOJEIbHBIC MPEACTABICHUS -
XUMUYECKUN 3HAaK (CUMBOJ DJJIEMEHTa), XuMuueckas QopMmyna U ypaBHEHHE
XUMUYECKON peakiuy - MpH PelIeHUH y4eOHO-TIO3HABATENBHBIX 3a/1ad, C Y4ETOM
OTUX MOJCIBHBIX TPEICTABICHUN BBIABIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKU U3YYaEMBIX OOBEKTOB - XMMHUYECKHUX BEIIECTB M XUMHUYCCKHX PEaKIIHi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH,  IPUYUHHO-CJICACTBEHHBIE  CBA3U W
MIPOTUBOPEYHS B U3yUAEMbBIX IIPOIIECCaX U SIBJICHUSX;

ba3zoesvie uccneoosamenvckue oelicmeausi:

- YMEHHE HCTOJB30BaTh TMOCTABJICHHBIC BOMPOCHI B KAaYECTBE HMHCTPYMEHTA
MO3HAHUS, a TAK)KE€ B KQUECTBE OCHOBHI I (DOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

- MpuoOpeTeHre OmMbITa MO IJIAHUPOBAHWIO, OPraHHW3allMd U TIPOBEICHUIO
YYEHUYECKMX OKCIEPUMEHTOB: yMEHHUE HaOJIoIaTh 3a XOJOM IIpoiiecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATh €ro pe3ysbTaT, (popMyaupoBaTh OO0OOIICHUS U
BBIBO/JIBI TI0 pe3yJibTaTaM MPOBEAEHHOTO OMNbITAa, UCCIIENOBaHUs, COCTABIATh OTUYET O



npojieslaHHOM paboTe;

Paboma ¢ ungpopmayueii:

- yMEHHE BBIOMPATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HH(POPMAIHIO
Pa3TUYHBIX BUAOB M (HOPM TIPEACTABJICHHS, MOIYYaeMYyI0 W3 Pa3HbIX HUCTOYHHUKOB
(Hay4YHO-TIOMYJISIPHAS JINTEpATypa XUMHUECKOTO COJICP KaHMs, CIIPABOYHBIE MTOCOOHS,
pecypcbl HTEepHETA), KPUTHIECKH OIEHHWBATh MPOTUBOPEUYHMBYIO W HEIOCTOBEPHYIO
uHdopMaIuio;

- YMEHUE MPUMEHATH pPa3IMYHble METOJbI M 3alpOChl MPHU TMOUCKE U OTOOpE
uH(pOpMAIIMM W COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JUISI BBIOJHEHUS
y4eOHBIX U TMO3HABATEJbHBIX 3a]la4 ONPEACTIEHHOTO TUIA, MPUOOPETEHUE OIbITA B
0o0JlaCTH  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAaHUS PA3JIMYHBIX MOMCKOBBIX CHUCTEM,
CaMOCTOSTENIbHO BBIOMpaTh ONTHUMANbHYIO (popMy mpeacTaBieHus MHpoOpManuu u
WUTIOCTPUPOBATh pEIIacMble 3aJadyd  HECIOXHBIMA CXEMaMH, JuarpaMMamH,
apyrumu popmamu rpaduKi U UX KOMOMHAIUSAMU;

- yMEHHE WCIIONBh30BaTh W aHAJU3UPOBaThH B TMpoIecce Y4YeOHOU W
MCCJIEI0BATENbCKOM JI€ATEIbBHOCTH WH(OPMALMI0O O BIMSAHUHM HPOMBIILIEHHOCTH,
CEJIBCKOTO X03SHCTBA U TPAHCTIOPTA HA COCTOSTHUE OKPYKAIOIIEH TTPUPOTHOU CPEIBI;

Kommynukamuenwvie YY/|

V' ob6yuarowezoca 6yoym cgopmuposaHvl credyowue KOMMYHUKAMUBHbBLE
YVII.

- YMEHHE 3aJlaBaTh BOMPOCHl (B Xxojae¢ aWanora W (Wad) JAUCKYCCHH) TIO
CYILIECTBY OOCY>KIAaeMOM TeMbI, (POPMYJIMPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS TIPEIOKEHHON 3a1a4u;

- IpUOOpETEHNE OMbITA MPE3CHTALIMN PE3YJIHTATOB BBHIMOTHEHUS XUMHUYECKOTO
AKCIIEpUMEHTa (J1a0OpaTOPHOTO OMbBITA, JIAOOPATOPHOU PAOOTHI MO MCCIEIOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO MTPOCKTA);

- 3AMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU IT03HABATEIHHOU H
MCCJIEIOBATEILCKON ISATETLHOCTH TIPH PEIICHUH BO3HUKAIONIUX MPOOJIEM Ha OCHOBE
y4éTa 00X UHTEPECOB U COTJIACOBAHUS MO3UIUN (00CYXACHUSI, 0OMEH MHEHUSIMH,
«MO3TOBBIE INTYPMBD», KOOPIAWHAIIUS COBMECTHBIX JEHCTBHA, OIPEACIICHHUC
KPUTEPHUEB IO OIEHKE KaYECTBA BHITIOJHEHHON pabOTHI U APYTHE);

Pecynamuenvie YY/[

YV obyuarowezocs 6yoym cghopmuposanvl ciedyrowue pecyismustoie YVJI.

- YMEHHE CaMOCTOSITENIbHO OMNpPENeNsATh LeNu JCATEIbHOCTH, IJIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATH M TPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesITeIbHOCTh, BbIOMpaTh Hambosee A(hPEeKTUBHBIE CIIOCOOBI pelieHUs YUeOHBIX U
MMO3HABATENIbHBIX  3aJlad, CaMOCTOATEIHLHO COCTABJATh WM KOPPEKTUPOBATH
MPEJUIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU  BBINIOJHEHUM 33JaHUA C  YYETOM
MOJIYYCHUSI HOBBIX 3HAHWUH 00 HM3y4aeMbIX OOBEKTaxX - BEIIECTBAX W PEAKITUSX,
OIICHMBATh COOTBETCTBHE MOJYUYCHHOTO PE3yJIbTaTa 3asBJICHHOM IIEIH;

- yMEGHHE WCIIOJIb30BaTh M AaHAJIM3UPOBATh KOHTEKCTHI, IIpE/iaracMbic B



YCIIOBHM 33/IaHUU.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpemMeTHBIX pe3yJbTAaTOB IO OCBOCHHIO 00s3aTEIHLHOTO
collepKaHMs, YCTAHOBJIECHHOTO (eaepaibHONH pabodeil MmporpaMMOM, BBIIEISIOT:
OCBOEHHBIE OOYYaIOIIMMHUCS HAay4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI JCHCTBUIA,
cnenuuUyueckre s TPeAMETHOM 005acTh «XuMHUsS», BUIBL JIEATEIBHOCTH IO
MOJIyYeHHIO HOBOTO 3HAHUS, €0 HHTEPIPETALNH, TPEOOPa30BAHUIO U TIPUMEHEHHIO B
Pa3IUYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsX.

8 KUIIACC

K konuy ooyuenusa ¢ 8 kKnacce y oobyuawuiezoca 0yoy cgopmuposarsi
cieoylouiue npeomenHole pe3yibmamosl N0 XUMUU:

- pPacKpbIBaTh CMBIC] OCHOBHBIX XHMHYECKHX IIOHATHI: aTOM, MOJIEKYJa,
XUMUYECKUHN 3JEMEHT, MTPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJTHOPOIHAS
Y HEOJHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs W MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpPHAs Macca, MaccoBas JOJISI XHUMHUYECKOTO
AJIEMEHTAa B COCJAMHEHUHU, MOJISIPHBIA OOBEM, OKCHJ, KUCIIOTa, OCHOBAHHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTETEHb OKHCJICHUS, XMMHUYECKasi  peakuus,
KJaccuuUKalys peakluil: peakiuu COCIUHECHUS, PEaKIMU Pa3JIOKEHUS, PEaKIUU
3aMEIIeHUs], peakIuu OOMEHa, 9K30- M JHJAOTEPMHUYECKHE PEaKIMH, TEIIOBOU
abdexT peakuuu, SAPO aToMma, SICKTPOHHBIA CIIOM aToma, aTOMHas OpOUTAJIb,
pagdyc aTromMa, XMMHYECKas CBsA3b, MOJSIPHAs U HEINOJApHAs KOBAJICHTHAs CBSI3b,
MOHHAs CBs3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBasi J0Jis BellecTBa (TIpOIeHTHAs
KOHIIEHTpAIusi) B pacTBOPE;

- WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XMMHUYECKHUX TMOHATHUM U
MIPUMEHSThH 3TU NOHATHS MPU OMKUCAHUY BELIECTB U UX MPEBPAILLICHUIA;

- UCTI0JIb30BaTh XMMUYECKYI0 CUMBOJIMKY JIJIsi COCTaBJICHUSI (POpPMYJT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINM;

- ONPEENSATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHAPHBIX COEIUHEHUSX,
CTENCHb OKHUCJICHHSI DJIEMEHTOB B OWHAPHBIX COEAUHEHUSIX, MPUHAIJICKHOCTD
BEILIECTB K OMNpPEACIIEHHOMY KJIacCy COEAMHEHHH Mo (opmysiaM, BUJ XHUMHYECKOM
CBsI3U (KOBaJICHTHAsI Y MOHHAsI) B HEOPTAHUYECKUX COCTMHEHUSX;

- packpeiBath  cMmbican  [lepmommueckoro  3akona .M. Menneneesa:
JEMOHCTPUPOBATh NOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTA CBOMCTB XUMHUYECKHUX
AJIEMEHTOB OT WX MOJIOKEeHUs B llepmogmueckod cucreme, 3aKOHOB COXPaHEHUS
MACChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-MOJICKYJISIPHOI'O YYEHMS, 3aKOHA
ABorazipo, ONMUCHIBATH M XapaKTepuzoBaTh TabmmuHyio ¢opmy Ilepuoamaeckoit
CUCTEMbl XMMHYECKUX BJIEMEHTOB: pa3inyaTh MOHATUS «ryiaBHasg noarpynma (A-
rpynmna)y u «mobounas moarpynna (b-rpymma)», manbie u OONbIINE TEPUOJIBI,
COOTHOCHUTH 0003HA4YEeHUsI, KOTOphle UMeroTcs B Tabiuie «Ilepuoguyeckas cucrema
xumuueckux diiemMeHToB J[.M. MeHnneneeBa» € YHCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XMMHUYECKHX D3JIEMEHTOB (COCTaB M 3apsj sjpa, OOIIee YHUCIIO



ANEKTPOHOB U pacHpeAeieHUE UX MO JIEKTPOHHBIM CIIOSIM);

- KJITacCCU(UITUPOBATh XUMUYECKHE ODJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 YMCIy U COCTaBYy YUYacTBYIOUIMX B PEAKIUH BEIIECTB, IO
TerioBomMy 3G (deKTy);

- XapakTepu30BaTh (ONMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBA BEILECTB
pa3IMYHBIX KJIACCOB, TMOATBEpXKJIas ONHUCAHHE NPUMEPAMHU  MOJIEKYJIAPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINA;

- POTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAaHUS XUMHUUYECKUX TMPEBpAIICHUNA B Pa3IMYHBIX
YCIIOBUSIX;

- BBIUHUCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIF0 XMMHYECKOTO AJIeMEeHTa Mo (popMyJie COeIMHEHHUSI, MAaCCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEAKIINY;

- IPUMEHSATh OCHOBHBIC OIEPAIMM MBICIUTEIBHOW NESITEIHLHOCTH - aHallu3 U
CUHTE3, CpaBHEHHUE, 000O0IIECHHE, CUCTEeMaTU3aluI0, KIacCU(UKAIIUIO, BBISBICHHE
MIPUYUHHO-CJICACTBEHHBIX CBS3EH - JJISI U3YUEHUs] CBOMCTB BEIIECTB U XUMHUYECKUX
peaKklMii, €CTECTBEHHO-Hay4YHble METOJAbl MO3HaHUS - HAOJIOIECHHE, N3MEpEHUE,
MOJICTUPOBAHUE, SKCIIEPUMEHT (peaibHBIN 1 MBICIICHHBIN);

- CJIeZIOBaTh MpaBUJIaM MOJb30BAHMS XUMHUYECKON MOCY/I0M U J1a0OpaTOPHBIM
o0opyI0BaHUEM, a TaKKe MpaBuiiaM OOpaleHusi C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUSIMA TI0  BBIIIOJIHEHUIO JTAOOPATOPHBIX XHWMHYECKHX OIBITOB  TIO
MOJIyYEHUI0O M COOMpPAHMIO Ta3000pa3HbIX BEHIECTB (BOJOPOAA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHON MacCOBOM JI0JEH PaCcTBOPEHHOTO
BCIIECTBA, IUIAHUPOBaTh W  NPOBOJUTh XHUMHYECKHE  SKCIEPUMEHTHI IO
pPacIiO3HaBaHHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIbI0 HHAUKATOPOB (JaKMYC,
beHondTanenH, METUJIOPAHK U IPyTHE).

9 KJIACC

K konuy obyuenus 6 9 knacce y obyuarowecoca 0y0y cgopmuposansl
ciedyroujue npeomemmusle pe3yibmamal RO XUMUU:

- PacKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX TMOHATHN: XUMHUYECKHHA JJIEMEHT,
aToOM, MOJIEKYJia, MOH, KaTMOH, aHHWOH, MPOCTOE BELIECTBO, CJOKHOE BEIIECTBO,
BaJIEHTHOCTb, JICKTPOOTPHUIIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl PEaKIus,
XUMUYECKasl CBSA3b, TEIJIOBOM AP(HEKT peakinu, MOJb, MOJSIPHBIM 00BEM, pacTBOD,
AIIEKTPOIUTHI, HEATEKTPOIUTHI, AITEKTPOIUTHUECKAS TUCCOIHAIIHS, PEaKI[UH HOHHOTO
oOMeHa, KaTajiu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTHUMble M HEOOpaTHMbIC
peakiuu, OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIC peakuu, OKHUCJTUTEb,
BOCCTAHOBUTEb, OKHUCIEHWE M BOCCTAHOBJIEHWE, AJJIOTPONHS, aM(pOTEPHOCTH,
XUMHUYECKasi CBsI3b (KOBaJCHTHas, WOHHAs, MeETaJUIMYecKas), KpUCTALTHYECcKas
peméTka, KOppo3usl METaJIOB, CIJIaBbl, CKOPOCTh XUMHUYECKOHN pPEakiiuy, MpeaeabHO
nonycrumas konentpauus [1JIK Bemecrsa;

- WJUTFOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX XHUMHYECKHUX TIOHATHH H



MIPUMEHSITH 3TU MOHSATHUS MPU OMKUCAHUY BEUIECTB U UX MPEBPAILICHHUIA;

- ICTIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBJICHUS (DOPMYJT BEIIECTB
Y YPABHEHUN XUMUAYECKUX PEAKIINM;

- ONPEIENATh BAJCHTHOCTh U CTENEHb OKUCICHHS XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHHUAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCY COCNMHEHHM 1O (GopMysiaM, BUI XUMHYECKOW CBSI3M (KOBaJICHTHAs, MOHHAS,
METa/NInYecKasi) B HEOPraHMYECKUX COCIMHEHUSIX, 3apsA]l MOHA MO XUMHYECKOU
dbopmyie, XxapakTep cpeibl B BOJHBIX PacTBOPax HEOPraHUUECKUX COCAMHEHUH, THUII
KPUCTAINIMYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

- packpbiBath cMmbica  [lepuommueckoro 3akona .M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHWE: ONKCHIBATH W XapaKTEPU30BATh TAOJIMYHYIO
dbopmy Ilepuoguueckoil cUCTEMbl XUMHUYECKHUX BJIEMEHTOB: pas3iinyaTh MOHSATHUS
«rnaBHas noarpynmna (A-rpymma)y u «mobounas noarpynmna (b-rpymma)», maneie u
OOJIBITINE TIEPUOJIBI, COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B MEPUOIMICCKON
TaOMuIle, C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHWMHYECKUX
AJIEMEHTOB (COCTaB M 3aps] A1pa, o0LIee YUCIO 3JIEKTPOHOB U PACTIPEAEICHUE UX 110
AJEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB
AJIEMEHTOB U MX COCIMHEHUI B Mpejeaax MajibiX MEepUOAOB U TJIABHBIX MOJTPYII C
YUY4ETOM CTPOCHUS UX ATOMOB;

- KJIacCU(UIIUPOBATh XUMUYECKUE ODIIEMEHTHI, HEOPraHMYECKHE BEIIECTBA,
XUMHUYECKUE PeaklMu (110 YUCIY U COCTaBYy YYacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TeroBoMy 3 (PEeKTy, M0 UBMEHEHHUIO CTENIEHEH OKUCICHUS XUMUYECKUX JIEMEHTOB);

- XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHeUU(PUUECKUe XHUMHUYECKHE
CBOWCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPXKAAas OMHCAHUE IPUMEpPAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

- COCTaBJIATh YPABHEHHUS JIEKTPOJIUTAUECKON TUCCOLMAIIMU KHUCIIOT, HIEI0UYeh
Y COJICH, MOJHBIE U COKpAIIEHHBIC YPaBHEHUS PEaKIMil MIOHHOTO OOMEHa, ypaBHEHUS
peakiui, TMOJATBEPKIAIOIIMX CYIIECTBOBAHME TI'E€HETHUYECKON CBSI3M  MEXIY
BEIIIECTBAMHU PA3JIMYHbBIX KJIACCOB;

- pacKpbIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIMIA
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca ITUX PeaKIUiA;

- MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKHUX MPEBPAILICHUIN B Pa3JIUYHBIX YCIOBUSAX;

- BBIUHUCIIITh OTHOCUTEIBHYIO MOJIEKYJIPHYIO M MOJSIPHYIO MAacChl BEILIECTB,
MacCCOBYIO JIOJIF0 XUMHUYECKOTO dJIeMeHTa 110 (opMyJie COCTMHEHUSI, MAaCCOBYIO JOJIO
BEILIECTBA B pACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOWM pEeaKuu;

- cOONTIOIaTh MpaBWIa TMOJIH30BAHUS XUMHUYECKOW TMOCYJI0ON M JIa0OpaTOpHBIM
o0opyIoBaHMEM, a TaK)Ke MpaBWiia OOpalieHus ¢ BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSIMUA TI0 BBIMIOJTHCHUIO JAOOPATOPHBIX XWMHYECKHX OIBITOB  TIO
MOJIYYEHUIO U COOUPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKHUCIOTO Ta3a);

- MPOBOJIUTh PEAKIIUK, MOATBEPKIAIONINE KaYeCTBEHHBIM COCTaB Pa3IUYHBIX
BEIIIECTB: PACIO3HABaTh OIBITHBIM NYTEM XJIOPUAOPOMHUII-, HMOAUI-, KapOOHAT-,



docdar-, cumukar-, cyiabdar-, THIPOKCUI-WOHBI, KATHOHBI aMMOHHUS ¥ HOHBI
W3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIECTB;

- IPUMEHATh OCHOBHBIC OIEPAIMHA MBICIUTEIBHONW NESITEIBHOCTH - aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIeHHe, CHUCTEeMaTU3allUi0, BBHISIBICHWE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H - JUUII M3YYEHHS] CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIHUM,
€CTeCTBEHHO-HAy4YHbIC  METOJbl  IO3HAHWUA -  HAONIOJICHHWE,  HU3MEpEHHE,
MOJICTMPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne | HammeHoBaHue
n/ pasgenoB u TeM Bcer Kourpoasnsl IIpakTuyecku (unpornie)
I NporpaMMsl 0 e pabdoThbI e padoThbI obpasobateiblibie
pecypcbl
Pa3znei 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUS
XuMusi — BakHast
obmacts bubnuoreka HOK
1.q SerecTBOSHAmMA g 2 https://m.edso0.ru/7f41837
MPaKTUYECKOU c
NEeSTeTbHOCTH =
4yesoBeKa
BemectBa u bubnuoreka LHOK
1.2 xumudeckue 15 1 https://m.edso0.ru/7f41837
peakuumn %
Hroro no pazneny 20
Pasnea 2. Baxkneiimme npeacTaBuTe I HECOPraHMYECKHUX BelIeCTB
Bo3ayx. Kucnopon. bubnmnoreka HOK
2.1 TlousTtue 06 6 https://m.edso0.ru/7f41837
OKCHJIaX C
Bonopox. Iomstue bubnmmoreka HOK
2.2 ’ 8 1 https://m.edsoo.ru/7f41837
0 KUCJIOTax M COJISAX c
Boma.  PactBOpBI. bubnuorexa HOK
2.3 Tloustue o6 5 1 1 https://m.edsoo.ru/7f41837
OCHOBaHHSIX c
OCHOBHBIC KJIaCCHI bubmmoreka HOK
2.4 HeopraHMYeCKHX 11 1 1 https://m.edsoo.ru/7f41837
CoeIMHEHNH C
Hroro no paznery 30

Paznen 3. llepuoanyecknii 3akon u Ilepnoauyeckasi cucrema xummuueckux 3jaementon /1. U.
MenpeneeBa. CTpoeHue aToMoB. XUMHYeCKasA CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

3.1 Ilepuoguueckuit 7 | bubnmnoreka HOK



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
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

3aKOH u
[Tepuonuueckas
cucrema
XUMHUYECKHUX
anemento JI. N.
Menneneeena.
Crtpoenue atoma

https://m.edsoo.ru/7f41837
c

3.2

XHUMHYECKasl CBS3b.
OKuCINTEIIHFHO-
BOCCTAaHOBUTEJIbHBI
€ peakiuu

Wroro no pazneny 15

PesepBHOe Bpems 3

OBILIEE
KOJIMYECTBO YACOB = 68
[10 TIPOTPAMME

bubnuoreka LHOK
https://m.edsoo.ru/7f41837
c

bubnuoreka LHOK
https://m.edsoo.ru/7f41837
c

bubnuoreka LHOK
https://m.edsoo.ru/7f41837
c



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

9 KJIACC

KoJsmyecTBO 4acoB DJIeKTPOHHBbIE
Ne  HammeHoBaHme
n/ paspenoB W TeM Bceer Kourpoabnnr IIpakTuyecku (1pponnie)
I HpOrpaMMbi o ¢ paGoTI ¢ paGoTLI oOpa3oBaTe/ibHbIE
pecypchl

Paznei 1. BeniecTBO M XUMHYeCKHE PeaKIIUuU

Hosroperne 1 bubnuoreka LHOK
1.1 YIyOIICHHC 3HAHMi 5 1 https://m.edsoo.ru/7f41a63

OCHOBHBIX Pa3JieliOB 6

Kypca 8 kiacca -

Ocrosubic bubnuoreka LHOK
1,0 3AKOHOMCPHOCTH 4 https://m.edsoo.ru/7f41a63

XUMHYECKUX 6

peakui -

DJIEKTPOJIUTHYECKA

S JIACCOLIAAITHS. bubnmmoreka HOK
1.3 Xwumunyeckue 8 1 1 https://m.edsoo.ru/7f41a63

peakiuu B 6

pacTBopax
Hroro no pazgeny 17
Paznen 2. Hemerasyibl U MX coeIMHEHMSI

OOmas

XapaKTepPUCTUKA bubnuoreka HOK
2.1  XUMHUYECKUX 4 1 https://m.edsoo.ru/7f41a63

snemeHToB  VIIA- 6

rpynnsl. ['anoreHsl

OOmas

XapaKTEePUCTHKA EuGmotexa TTOK
9. XMMIHCECKHX 6 https://m.edsoo.ru/7f41a63

3JIEMEHTOB VIA- 5

rpynnsl. Cepa u eé -

COCTMHEHUS

OO6mas

XapaKTEePUCTUKA

XUMHYECKHUX bubnuoreka HOK
2.3 | DJIEMEHTOB VA- 7 1 https://m.edsoo.ru/7f41a63

IpyMIIbL. A3zor, 6

dochop um  wux

COCTMHEHUS

OOmas

XapaKTEePUCTUKA

XUMHYECKHUX bubnmmoreka HOK
24 osnementoB  IVA- 8 1 2 https://m.edsoo.ru/7f41a63

rpynmsl. Yriepos u 6

KpEMHMM M  HX

COCIUHCHMUS



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
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 pazgeny

25

Pazgen 3. MeTauabl 1 HX COeAUHEHUA

OOmme  CBOWMCTBa bubamotexa HOK
3.1 4 https://m.edsoo.ru/7f41a63
MCTAJIJIOB 6
Baxneiimme bubnuoreka LHOK
3.2 wMerammel u ux 16 1 https://m.edsoo.ru/7f41a63
COEIUHEHUS 6
Hroro no pasneny 20

Paznen 4. Xumus 4 OKpyskamomas cpeaa

BemecrBa n
4.1 wmarepuasl B
JKM3HH YeJ0BEKa

Hroro no pazneny
PesepBHOEe Bpemst

OBLLIEE
KOJIMYECTBO YACOB
[10 TIPOTPAMME

3

68 4

bubnuoreka LHOK
https://m.edsoo.ru/7f41a63
6

bubnuoTeka HOK
https://m.edsoo.ru/7f41a63
6



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