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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTebHbIX Opranu3anusax Poccuiickoit @eaeparuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
npeayCMaTpUBAET PACHpPEICNICHHE €ro Mo KjaccamM M CTPYKTYpUPOBaHHUE IO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOTO  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJIeil U3yueHus MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIIECHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

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 CaMOCTOSTEIIBHOW Y4eOHOW  JCSTENBHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIA/1a HA €JMHCTBO MPUPOJbI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



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

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

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mojaxona k e€ uzydeHuto. Cojep’kaHue CKIIAJbIBAETCS 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 MPEICTABICHUM
Pa3HOTO YPOBHS:

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

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCA HAa OCHOBE OSMIUPHYECKHU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITOIHSS (PYHKIIUHA OOBSICHEHHS U IPOTHO3WPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO NIPUMEHEHHUS U MOIYYEHUS 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
MO3HAHUS B Hayke. M3yueHuWe XMMHUU MPOUCXOAUT C MPUBICUCHUEM 3HAHUNU W3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxarouuit mup», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENBHOCTHU YEJI0BEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUECKOI0 XapaKTepa, si3blka HayKH, B IMPUOOIIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M UX PUMEHECHUH B YIeOHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON E€ATEIbHOCTH, OCBOEHUU MPABUJI
0e30macHoOro ooparieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKKe LI, KaK:

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

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
O0yJarolMXxcss K CaMOCTOSITEIbHOM MO3HABATEIBHON ACSITENbHOCTH, HAYYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIOCOOHOCTEH K
XHUMHWH;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OTbITa Pa3HOOOPA3HOW NEATEIHHOCTH, IMO3HAHWS M CaMOIIO3HAHUS, KIIFOYEBBIX
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, UCIHOJIb3ysd 3HAHUS M ONBIT, MOJYYCHHBbIC MPU H3YUCHHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITENBHOCTH;

— ¢opMmupoBaHHE y O0OYyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
IIEJIECO00pa3HOr0 TOBEJAEHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIlMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpoGuis M HAMPaBICHHOCTH JaTbHEHUIIETOo
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 HEJENIO).



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 MeTOAax MO3HAHMUS B XUMUHU. UHUCTHIE 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 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuétel 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
¢usnueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE 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 KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUe THUAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH TTOBAPEHHON
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 — 31e€MeHT U mpocToe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — aioTpornHasi MoaAu(UKaIus KUCIopoa.



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 Bonopoaa 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 M HEHACHIIIEHHBIE PacTBOPbI. 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.

Knaccudukanuss Heopranuueckux coenuHeHuid. Oxcuzabl. Knaccudukanms
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanusi. 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. @uszndeckre U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE OIPEACIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHCIOPOJa, HaOIIOACHUE
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), B3auMoJencTBie Bojiopoaa ¢ okcuaom meau (1) (BozmoxHo
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C ONPEAEIEHHOW MACCOBOM JOJIEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJlaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IioB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK! MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, U3yUEHUE 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
«BayXHENIINE KI1acChl HEOPTaHUYECKUX COCUHEHUI.

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

[lepBble MOMBITKU KIacCU(MUKAUM XUMUYECKUX 3yeMeHTOB. l[lonsitue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIECJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menneneesa. Kopotkonepuoanas u ninuHHonepuoaHas hopmsl [leprogndeckoit
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JOYeK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 IPYIIaM U HEPUOAAM.

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

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

Crenenp  okucieHusi.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEMIECTB METAUIOB U HEMETAJUIOB, B3aWMOJCHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzanusa MexXnpeaMeTHBIX CBSI3€M INPU HM3YYECHHM XUMHHM B 8 Kiacce
OCYLIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



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

dwusuka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
pPaMOaKTUBHOCTh, MOJIEKYNa, AJIEKTPUYECKHHA 3apsj, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3WYECKHE BEJIMYMHBI, €IMHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemiecTBo U XUMHUYeCKasi peaKus

[lepuoanueckuii 3akoH. [leproaudeckasi cucreMa XMMHUECKUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XHUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUOI0B, KaUs, KaJIbIUSA U UX COCTHHCHHM
B COOTBETCTBHM C IIOJIOXKEHHWEM »JJeMeHTOB B llepmomudeckoid cucreMe W
CTPOCHHEM WX aTOMOB.

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

Knaccudukainus 1 HOMEHKIATypa HEOPraHWYECKUX BEHIECTB. XHUMHUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUM, TeHETHYeCKas CBsA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYACTBYIOUIMX B pPEaKIMHU BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, Io
U3MEHECHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIHH, TEPMOXUMHUYECKHUE
ypaBHEHUS.

[lonsitue o ckopoctn xumudeckoil peaknuu. [lonstre 006 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakiuax. [[oHATHe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. llonstue o xaramuse. [IonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJO0KEHHE XHMHUYECKOTO
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIC ~ PEAKIMH,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM  pEaKIIUu. CocraBieHne  ypaBHECHH
OKHUCJIUTEIbHO--BOCCTAHOBUTEIFHBIX ~ PEAKIMHA ¢  HMCIOJB30BAaHMEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XUMHYECcKOH cBsi3u. Ctenens auccouuannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUI U COJIEH B CBETE MPECTABICHUN 00 ANEKTPOIUTHUECKON TUCCOIHAIIIH.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMeTayuioB (rpadura M anamasa), CJIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALINM KUCTIOT, 1IeJ0uel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO MATEPHUAIOB), NPOBEIEHUE OIBITOB, WIIIOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUEe, pEeaklUMH pas3lioKEeHHUS,
COCMHEHUSA), PACHO3HABAHME  HEOPraHWUYECKUX  BEIIECTB C  I[OMOUIBIO
KA4EeCTBEHHBIX PEaKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (Ppu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeCTBHE
C MeTaJUlaMH, HeMeTajUulaMu, Iesioyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa |
XJIOPOBOJIOPOJA HA OPTaHU3M 4YesloBeKa. BaxkHenmme XJIopuabl U UX HAXO0XKICHUE B
IPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINHbIE MOAU(DUKAIIMM KUCIOPOa
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOIOpOA, CTpoeHue, (Ppu3nyeckue u
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KUCIOTHBIX OKCHJOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJlacca KHCJIOT M crenuduueckue). XUMHUYECKUE PEakiuy, Jiexkalue B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IpumeHeHue cepHol
kucaoTel. COJM CEepHOM KHUCIOTHI, KAadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxnenne cepbl u €€ coenMHEHUU B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIolEel Cpellbl COECOUHEHUSIMU Cepbl (KUCJIOTHBIE JOXKAM, 3arps3HEHHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
¢uznueckre U XuMu4yeckue cBoiicTBa. KpyroBopotT azora B npupoae. AMMHUAK, €ro
(u3znueckre U XMMUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
uxX pU3NYECKHEe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, (PU3MUECKHEe U XUMUYECKHE
cBoicTBa (0OIIME KaK TMPENCTaBUTENS Kiacca KUCIOT U crnenuduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEeHuEe BO31yxa, MOo4YBbl U BoAoéMoB). dochop, amnorpomHbie
monudukanuu gocdopa, pusmueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopuas xuciora, Gpu3MUECKHe U XUMUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka aneMeHToB |V A-rpynnbsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B Ipupoje, PU3nYecKue U XUMUYECKHUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3nyeckue Hu
XUMHYECKUE CBOWCTBA, JEHCTBME HA >KUBBIE OpPraHU3Mbl, IMOJIYy4YEeHUE U
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBbIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
KaciaoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakiuss Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, dTAHOJ, TIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (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
polM B JKH3HM 4YEIOBEKa. MarepuaapHOE €IUHCTBO OPraHMYECKUX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJIY4YCHHE 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,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPHUAIIOB B TOBCEAHEBHOM )KU3HHU.

Xumuueckuit IKCnepumenm:

U3y4eHHE 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB



UX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajJjjoreHOB M WX COCAMHEHUM (BO3MOXKHO HKCIOJb30BAHUE BHICOMATEPHUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbI, U3YYEHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJII0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U ux
coeMHEeHNH (BO3MOXKHO UCIOJIb30BaHUE 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
KOHIICHTPUPOBAHHOM a30THOW KHCIIOTHI C MeEJbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpPUAIOB), HW3yYCHHE MOJCICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYEHHE,
cobupaHue, pacrio3HaBaHUE W M3YYCHHE CBOMCTB YIJIEKHCIIOrO Trasa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
NpPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHNEe SKCIEPUMEHTANIbHBIX 3ajauy 1Mo Teme «BaxkHellme HemeTamabl U HUX
COEZTMHECHUS.

MeTta/ulbl M UX COeMHEHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnonoxeHus B Illepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METANINYECKasi  KPUCTANIMYECKass  pemi€Tka.  DJICKTPOXUMHUYECKUU Pl
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKHe CBOKCTBa MeTamioB. Oomume
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuIaBsl (CTallb, YyTYyH, JIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[lenounble MeTambl: mojioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
TUJAPOKCHABI HaTpus | Kanus. [IpumMeHeHHe IIEIOYHBIX METAUIOB U HX
COEMHEHU.

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



Kasblus. Baxueiie coequHennst Kanbius (OKCUI, TUIPOKCU]T, colin). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMS. AMDOTEpHBIE CBOMCTBA OKCHAA M TUIPOKCHU]IA
AJTIOMUHHSL.

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

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BAaHHE BHUEOMATEPUATIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX peaKIIMi Ha HOHBI: MArHUS, KaJbIIHs, ATFOMUHMS, ITUHKA, skese3a (11)
u xene3a (Il1), menu (Il), HaGaromEeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme «BaxuHelmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

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

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXkKarllel cpeabl (MpeaenbHas TOMycTHUMAas
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

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

Mexcnpeomemmnnie ceasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIacCHPUKAIUA, TMEePUOINIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dwusnka: Matepus, aTOM, DJICKTPOH, POTOH, HEUTPOH, MOH, HYKJIHUI, H30TOIIHI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIWYWHBI, CIUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

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

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOIbI, TTOJIE3HBIE
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VJbBTATHBI OCBOEHHA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3ynabTaThl OCBOCHMSI MPOrPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMHUU B €IUHCTBE y4eOHOU WU
BOCIHUTATENILHON JESITEIIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHUCKUMHU
COLIMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMU, MPHUHSATHIMU B
oOIIecTBe TMpaBUJaMH U HOpPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT TIIpolieccaM
CaMOTIO3HAaHUSI, CAMOPA3BUTHS M COLIUATU3AINH 00yUYaOIIUXCSl.

JIn4HOCTHBIE  pe3ynabTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYaroUIuXxcs
PYKOBOJICTBOBATBbCSI CHCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAlUA U
paciIfpeHre OmbITa JesTEIbHOCTA Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpHOTHY€CKOT0 BOCTIUTAHUS

[EHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAYYHOMY HACJEIUI0, TMOHUMAaHUA 3HAYECHUS XUMUYECKOM HAyKh B IKU3HU
COBPEMEHHOT'O OOIIECTBA, CIIOCOOHOCTH BIANIETh JOCTOBEPHOW HHGOpMAIHEH O
MEPEOBbIX JOCTUKEHUSIX U OTKPBITHUSIX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rPaskIaHCKOT0 BOCTIUTAHUSI:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax U NpaBUIaX MEXKIUYHOCTHBIX
OTHONICHWH B KOJUICKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIIe0BATENIbCKOM, TBOPUYECKOM M JIPyrUX  BUJAX
NEeATEeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOW MESITEJbHOCTH MpHU
BBIMIOJIHEHUM Y4YEOHBIX, [IO3HABATENIbHBIX 3a7a4, BBIINOJIHEHUU XUMHUYECKUX



AKCIIEPUMEHTOB, CO3/IJaHUN YICOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOITOHUMAHUIO
¥ B3aUMOTIOMOIITH B TIPOIIECCE 3TOHM yUeOHOM MesATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE TOBEACHUE W TOCTYNKH CBOUX TOBAPHUINCH C TMO3WIIMM HPABCTBEHHBIX H
MIPABOBBIX HOPM C YUETOM OCO3HAHMS TIOCIEICTBUIN MTOCTYIIKOB,;

3) HEeHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PCHUYCCKUE TMPEJCTABICHUS O BEIICCTBE M XMMHYECKOW PEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM W COCTAaBIISIOIIHC
OCHOBY JUIS TTOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHTHs TPUPOJBI, B3aMMOCBI3SX YEJIOBEKa C
IPUPOJTHON CPEIOH, O POJIM XMMHH B TIO3HAHUHU dTHUX 3aKOHOMEPHOCTEH;

MO03HABATEILHBIC MOTHBBI, HAIIPABJICHHBIC HA TMOJIYYCHHE HOBBIX 3HAHWUU IO
XHUMHH, HEOOXOIUMBIC JJIi OOBSICHCHHS HaOJI0IaeMBIX IPOIECCOB W SIBICHUM,
NO03HABATEILHOM, WH()OPMAIITMOHHOW M YHTATEIbCKOW KYJIBTYPBI, B TOM YHUCIIC
HABBIKOB CaMOCTOSITEIBHOM pabOThl ¢ yYeOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATYPOH, JIOCTYITHBIMH TEXHUYSCKUMH CPEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYECHHI0O M TO3HAHUIO, JIF0OO3HATEIBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOW M  HUCCIEIOBATEIBCKOM
NeSATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABJIICHHOCTH W YPOBHsS OOy4YeHUS B
JIaJIbHEUIIIEM

4) popMHpOBaHHUS KYJbTYPbI 310POBbS

OCO3HAHHUE IICHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHHWE IOCICACTBUU U
HETPUSATHE BPEIHBIX MPHUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KyPCHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MaCHOCTH MpHU  OOpAIICHUH C
XUMUYECKUMH BEIIECTBAMU B OBITY M peaJIbHOM KU3HU;

5) Tpy/10BOro BOCIIUTAHUS :

HMHTEPEC K MPAKTHYCCKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IMdyHOTO poja,
YBaKCHHE K TPYAY U pe3ybTaTaM TPYA0BOM JACATEILHOCTH, B TOM YHCJIC HA OCHOBE
MPUMCHECHHUS  NPEAMETHBIX  3HAHUM 1O  XUMHH, OCO3HAHHBIA  BBIOOP
WHJMBHUIYAJTbHONW TPACKTOPUHU IPOIOJDKCHUST 00pa30BaHUs ¢ yIETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIICCTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
YCIEIHOM Mpo(ecCuOHaNBHON AEATEIBHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATRLCS B MPOo(dEeCCHOHAIBLHOM Cpeie;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

9KOJIOTHYECKH IIeJIeCO00pa3HOe OTHOMICHHE K MPUPO/IC KaK UCTOYHHUKY JKH3HH
Ha 3emiie, OCHOBE ¢€ CyIIeCTBOBaHMs, ITOHUMAaHHE IIEHHOCTH 370pOBOI0 M
Oe3zomacHoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHUE K COOCTBEHHOMY
(GU3UIECKOMY H IICHXHYECKOMY 3JI0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHHS



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

CIOCOOHOCTHU MPUMEHSITh 3HAHUSI, TOJIy4aeMble MPU WU3YYECHUU XUMHH, JJIS
peLIeHNs 3a/1a4, CBA3aHHBIX C OKPYIKAIOIIEH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOM  KYJBTYpbl, OCO3HaHMsS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTed WX pEeIIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOI0 MBIIUIEHHS, YMEHHUS PYKOBOJCTBOBATHCSA UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COLIMAIIBHOM MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe wmeranpeaMETHBIX PE3YJIbTATOB BBIACISAIOT 3HAYUMBIC JIJIA
dbopmMupoBaHus MUPOBO33PEHUS OOIICHAYYHbIC TTOHATUS (3aKOH, TEOPHUS, IPUHIIHII,
runote3a, (akt, cucrema, NPOILECC, DKCICPUMEHT U JIPYroe.), KOTOpHIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TMO3BOJSIOT 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 CaMOCTOSITEIIbHOMY ITUTAHUPOBAHUIO W OCYIICCTBICHUIO y4eOHOMU
JICSITEIbHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruueckue 1ecTBUS:

YMEHUS HCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHASI TPU OCBOCHUH
3HAHUHN: PacCKPBIBATh CMBICI XUMHYECKUX TOHITHH (BBIISISATH MX XapaKTEepHBIC
MPU3HAKK, YCTaHABJIMBATH B3aUMOCBS3b C JAPYTUMH TOHSATHUSIMH), HCHOJIH30BATh
MOHATHUS JJIsI OOBSICHEHHS OTAEIBHBIX (DaKTOB M SBJICHUH, BBIOUPATh OCHOBAHUS H
KpUTEPUHU ISl KiIacCU(PUKAIIMK XUMHUYECKHUX BEIIECTB W XMUMHUYCCKHX PEaKIIHM,
yCTaHABIIMBATh TMPUYMHHO-CJIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMHU H3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYX ICHUS (MHAYKTUBHBIC, IE€AYKTHUBHBIE, IO aHAJIOTUH),
JICJIaTh BBIBOJbI M 3aKJIFOUCHUS

YyMEHHE TIPUMEHSATH B TIPOIECCE TO3HAHUA TMOHATHUS (MpPEeAMETHBIE W
MeTalpeaMETHBIC), CHMBOJINYECKHE (3HAKOBBIC) MOJIEIH, 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 MOJEIBHBIX IPEICTABICHUN BBIABIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC
MPU3HAKU U3y4aeMbIX 00BEKTOB — XMMHUUYECKHUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBISATH  OOIME  3aKOHOMEPHOCTH, IPUYHMHHO-CIICJCTBEHHBIE CBSI3M U
MPOTUBOPEUYUS B U3YUAEMBIX IIPOLIECCAX U SBJICHUAX.

ba3oBble ucciieqoBaTe/IbCKHe J1elCTBHUA .



YMEHHUE MCIOJIb30BaTh IMOCTABIICHHBIE BOIMPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHMS, 4 TAK)KE B KAYECTBE OCHOBBI JJ1s1 GOPMUPOBAHUS TUTIOTE3HI IO TIPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPpUOOPETeHHE OMNbITa MO0 TUIAHUPOBAHUIO, OPraHU3AlMU U MPOBEICHUIO
YUYEHUYECKUX DSKCIHEPUMEHTOB, yMEHHE HaOMoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yJbTaT, POpMyJIUpOBaThH 00OOLIEHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIISITh OTYET
0 MpoJieNITaHHOM padore.

Pab6ora ¢ undgopmaumeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATH W UHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3IUYHBIX BUIOB U (OPM TIPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHHS, CIPaBOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUYECKH OILICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

yMEHHE MPUMEHSTh Pa3IMYHbIe METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
uHQOpMallMK W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJISI BBITOJTHEHUSI
y4eOHBIX W MMO3HABATEJBbHBIX 3aJ1a4 ONPeeEHHOIO TUIIA, TPUOOPETEHHE OIbITa B
o0JlacTU  WCTOJIb30BaHUS ~ MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJIEHNE KYJIbTYpOIl aKTUBHOT'O MCIOJIB30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIBHYIO (pOpMyY TIpejcTaBlieHus WHOpMaAIuu U
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECJIOXKHBIMH CXE€MaMH, JuarpaMMami,
npyrumu popMamu rpa@uku U ©X KOMOMHAIIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce yuyeOHOM W
UCCJIEIOBATEIBCKON JESITEIIbHOCTH MH(OPMAIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IICTBA W TPAHCIOPTAa HA COCTOSIHUE OKPYXKAIOIIEH MNPUPOJHOU
CpeIlbl.

KomMmyHukaTHBHBIE YHUBepcaIbHbIE yUeOHbIe 1eificTBUS:

yYMEHUS 3a7]aBaTh BOIPOCHI (B X0JI€ [Uajora v (Win) JUCKYCCHUH) MO CYIECTBY
oOcyxmaeMol Tembl, (OPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a1a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHBIE  PE3ylbTaThl  [0O3HABAaTEJIbHOU
NEATEIbHOCTA B YCTHBIX W TMHUCBMEHHBIX TEKCTax; JenaTh MNpPe3eHTALHIO
pPE3YyIbTATOB BBHIMOJIHEHUS XUMHYECKOI0 SKCIEpUMEHTa (Ja0OpaTOpPHOTO OIbITA,
1a00paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSA Y4e€OHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABAaTEIBHOM U HCCIENOBATEIIbCKOM  JIESITENIBbHOCTH  HPU  PEIICHUU
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).

PeryisiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBHS:

YMEHUE CAMOCTOSTENBHO OIPENEIATh LENU ACATEIbHOCTH, IIJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BbIOMpATh Haubosee 3 (PeKTUBHBIE CIOCOOBI PEelIeHHs] YUeOHbIX U
ITIO3HABATEIBHBIX 3aJlad, CAMOCTOATENIBHO COCTABJISITH WM KOPPEKTHUPOBATH
[IPEUIOKEHHBI QJITOPUTM  JEHUCTBUM [PU BBIOJHEHUU 3aJaHUN C YYETOM
NOJIy4eHUsT HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEaKLHUAX,
OLICHUBAaTh COOTBETCTBHUE ITOJYUYEHHOIO pPE3yJbTaTa 3asBICHHON LEIW, YMEHUE
UCITIOJIB30BATh U aHATU3UPOBATH KOHTEKCTHI, PEIJIara€MbIE B YCIIOBUH 3aIaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pE3YJNbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaiibHON pabdoueil mporpammoit,
BBIJICIISIIOT: OCBOCHHBIE OOYYAIOUMMHUCS HAay4YHBbIE 3HAHUSA, YMEHHUS M CIOCOOBI
NeHCcTBUM, crenudpuyueckue s MpeaMeTHoOM obnactu  «XuMus», BHUIBI
NEATEIbHOCTH IO  TOJYYEHHUIO HOBOTO  3HAHWSA, €ro HWHTEpHpeTaluu,
npeoOpa3zoBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xoHuy oOyudeHus B 8 ki1acce npeJMeTHbIE pe3yabTaThl HA 6a30BOM YpPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUIUXCS YMEHUMN:

e PpACKpPBIBATH CMBICII OCHOBHBIX XMMMUYECKHMX IOHATUN: aTOM, MOJIEKYJIA,
XUMHUYECKUN DJIEMEHT, IPOCTOE BEILECTBO, CIIOXKHOE BEIIECCTBO, CMECH
(omHOPOAHASI U HEOHOPO/HAsA), BAJIEGHTHOCTh, OTHOCUTENbHASI aTOMHAs U
MOJIEKYJISIDHAast Macca, KOJIWYECTBO BELIECTBA, MOJb, MOJIIPHAas Macca,
MaccoBas J10JIsI XMMUYECKOIo 3JIEMEHTa B COEIMHEHUU, MOJIIPHBINA 00BEM,
OKCHJ, KHCJIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHCIICHUS, XUMHUYECKasi peaklus, KIacCU(pUKaLUsg peakUuil: peakuuu
COCAMHEHUs, PEaKUUU pPAa3JIOKECHUS, pEaKIUU 3aMEIICHUs, peaKkluu
oOMeHa, HPK30- M SHJOTEPMUUYECKUE PEAKIINH, TEIUIOBOM P(HEKT peakinu,
AJIpO aTOMa, JICKTPOHHBIN CJION aToMa, aTOMHasi OpOUTanb, paginyc aToMa,
XUMHUYECKas CBs3b, NOJIAPHAsl U HEIOJApPHAs KOBAJICHTHAs CBS3b, MOHHAA
CBA3b, HWOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJs BEIIECTBA
(MpoLEeHTHAsI KOHLIEHTpAIIKsl) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX IIOHATUM H
IPUMEHATH 3TU MOHATHUS NIPU ONMCAHUM BELIECTB U UX IIPEBPALCHUN;

e UCHOJB30BaTh XUMHUYECKYI0 CHUMBOJIMKY [UJIsl COCTaBiCHHUS (POpMYI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e ONPENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCJUHEHUSX,
CTENEHb  OKUCJEHUS  3JEMEHTOB B  OHWHAapHBIX  COEAMHEHMSX,



NPUHAJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COCIUHEHUU I10
dbopmynaM, BHUA XUMHYECKOM CBsi3U (KOBAJICHTHasT W HOHHas) B
HEOPTaHUYECKUX COCTUHCHUSX;

packpbiBaTh cMmbici [lepuognueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh TOHUMAHUE MEPUONYECKON 3aBUCHMOCTH CBOWCTB
XAMHYECKUX DJIEMEHTOB OT WX TOJIOKeHHS B [lepmoamueckoit cucteme,
3aKOHOB COXPAaHEHUsSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO yU€HHsI, 3aK0OHa ABOTaIpO;

ONKCHIBATh W XapaKTepw3oBaTh TabmuuHyo Gopmy Ilepuoandeckoit
CUCTEMBbl XUMHUYECKHX DJJICMCHTOB: pa3jiMyaTh TOHATHS  «TJIaBHas
noarpymnmna (A-rpynna)» u «nobouynas noarpynna (b-rpynmna)», mMansie u
OOJIBIIME TIEPHOJBI, COOTHOCHTH OOO3HAYCHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepuoguyeckass cucrema xumuueckux odiementoB [l W.
MeHpeneeBay C YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apsJi sapa, 001ee YUCIIO JJICKTPOHOB U
pacripejielieHue UX 10 dJIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATH XUMUUYCCKHUE DJIEMEHTHI, HCOPTraHUYECCKUE BEIECTBA,
XUMHYECKUE pPEaKuu (M0 YUCIY W COCTaBy YYaCTBYIOIIMX B PEaKIIUU
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOJTBEPXKAasi OMUCAHUE PUMEPAMHU MOJEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM TIPOTEKaHUS XUMHUYECKUX TPEBpAICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIUUCTISITh OTHOCUTEIIFHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOrO 3JIeMEHTa 1o (OpMylie COEIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPaBHEHUIO
XUMHUYECKOU pEaKInH;

IPUMEHSTH OCHOBHBIE OTIEpPAIlii MBICIUTEILHON NEATEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHECHHE, OOOOIICHHE, CHCTEeMATH3allhio, KIacCU(pUKAIUIO,
BBISIBJICHUE MPUYMHHO--CICICTBEHHBIX CBSI3€M — JUIsI M3YYCHHS CBOWCTB
BEIIECTB W XUMUYECKHX PEaKIHUi, €CTECTBEHHO-HAYYHBICE METOIbI
NMO3HAHUS — HAONIOJCHHWE, W3MEpPEHWEe, MOJEIUPOBAHUE, JKCIEPUMEHT
(peanbHbIN U MBICJIEHHBIN);

CJIeIOBATh MPaBUJIaM MOJIH30BAHUS XUMHYECKOW TTOCYA0U 1 1ab0paTOpHBIM
o0opynoBaHMEM, a TakKe TMpaBWiIaM OOpalleHus C BEIIECTBAMHU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTIBITOB 1O TIOTYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB



(Bomopoja M KUCIOPOJa), IPUTOTOBJIEHHUIO PACTBOPOB C OMNPENECIEHHOM
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U IPOBOIAUTH
XUMHAYECKUE SKCIIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH W
KHCJIOT ¢ IOMOLIBIO UHJIUKATOPOB (JaKMycC, (DeHONPTANIECHH, METUIOPAHK

U JpyTHe).

K xonny oOyuenus B 9 kiacce nmpeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

pPacKpbhIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITHH: XUMUUYECKUN
dJIEMEHT, aTOM, MOJIEKYJia, WOH, KaTHOH, aHUOH, IMPOCTOE BEIIECTBO,
CJIO’)KHO€ BEIIIECTBO, BaJE€HTHOCTh, D3JEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHCJICHUSI, XUMUYECKasi PeaKivs, XUMUYECKasl CBS3b, TEIIOBON (PdekT
peakiuu,  MOJib, MOJISIpHBIA  O00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, JJICKTPOJUTUUECKAS JTUCCOIMAIMS, PEaKIMM HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIC pEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC pEaKIInU,
OKHCITUTENb, BOCCTAHOBUTEIb, OKUCIICHNE U BOCCTAHOBJIEHUE, aJNIOTPOIIHSI,
aM(OoTepHOCTH, XUMUYECKast CBSI3b (koBaJIEHTHAS, HMOHHAs,
MeTaJUTM4ecKas ), KpUCTauTndeckas peiéTka, Koppo3usi METaJlIoB, CILJIaBHI,
CKOPOCTb XMMHUYECKOW pEaKIuu, MPEAEIbHO JOMYyCTUMAsi KOHUEHTpALUs
ITJIK BemiecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKUX TOHATUH U
OPUMEHATH 3TH HOHITUS NIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;
UCIIOJIb30BaTh XHUMHYECKYI0 CHMBOJMKY JJIi COCTaBieHUs Qopmyl
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

ONPENEIATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX pA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEQUWHEHUN 1o ¢dopmyiaMm, BUA XHUMHYECKOU
CBA3U (KOBaJICHTHAs, HWOHHAs, METaJUIM4YeCcKas) B HEOPraHMYECKUX
COCIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAaCTBOpPAaX HEOPraHMYECKUX COCIUHEHUH, TUI KPUCTAJUIMYECKON
PEIETKH KOHKPETHOT'O BELIECTRA;

packpbiBaTh cMmbici [lepuonmueckoro 3akona J[. M. MennpeneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAaHHME: OINHUCHIBATh M XapaKTEPU30BaTh
Tabmmunyto dopmy Ileprmogndeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
pa3nuyath MOHATHUS «JaBHas noarpynmna (A-rpynmna)» U «mnoOoyHas
noarpynna (b-rpynna)», maible U OOJbIIME TEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPBIC UMEIOTCS B IEPUOTMUECKON TaOIHIIE, C YUCTIOBBIMA
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsii  siApa, OOIllee 4YHUCIO DBJIEKTPOHOB U paclpeiesieHue UuX [0



AJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COCIMHEHUH B Mpejeiax MalblX NEPUOJIOB U
TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HCOPTraHUYECKHUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOUIUX B PEaKIUU
BEIIIECTB, MO TEIJIOBOMY 3(PhEKTy, M0 U3MEHEHUIO CTETICHENW OKUCIICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIUME U CHEeHUPUUECKUE XUMUYECKUE
CBOMCTBa TIPOCTHIX M CJIOXKHBIX BEIIECTB, TOJTBEPXKIasi OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIHX
XUMUYECKUX PEaKIUi;

COCTaBJISITb YPaBHEHHUS DJICKTPOJIMTHUYECKONW JTUCCOIMALIMM  KHUCIIOT,
niesIoued M CoJieH, OJIHbIC M COKpAIIEHHbIC YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHUsI pPEaKlMi, TOATBEPKAAIONINX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIU
MIOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXKHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBpAIICHU B pPa3IMYHbIX
YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJIF0 XMMHUYECKOrO 3JIEeMEHTa MO0 (opMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPaBHEHUIO
XUMHUYECKOU pEaKIUH;

coOJII01aTh TIPaBHIIA MOJIB30BAHUS XMMUYECKOM MOCyI0M U 1a00paTOPHBIM
o0opy/lOBaHMEM, a TaKXKe TMpaBmiia oOOpalleHus C BelleCTBAMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTIBITOB IO TIOTYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(aMMUaKa u yriaeKkHucloro rasa);

IPOBOJIUTH PEAKIUU, IOITBEPKIAIOIINE KAUECTBEHHBIN COCTAB Pa3IMYHbIX
BEIIECTB: PACIO3HABAaTh OMBITHBIM NTYTEM XJIOPUA-, OpOMHI-, WOAHI-,
kapOoHat-, ¢docdar-, cuiukKar-, cyiabhar-, THAPOKCUI-UOHBI, KATHUOHBI
aMMOHHSI U HMOHBI HU3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHATH OCHOBHBIE OINEPAllMU MBICTUTEIbHON AEATEIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHUE, 0000IIIeHHE, CUCTEMAaTH3aI1I0, BBISIBICHUE TPUUUHHO-
CJIEICTBEHHBIX CBSI3€M — NJI1 M3Y4YEHHUs CBOWMCTB BEIIECTB M XMMHUECKUX
peakiuii, eCTECTBEHHO-HAay4YHbIE METOJbl TMO3HAHUS — HaOJI0JICHHUE,
U3MEpPEHUE, MOJICITUPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoJsnyecTBo 4yacoB
HaumeHoBaHue pa3aeioB u JuekTpoHHble (¢ poBbIE)
Ne ni/m KoHTpoJbHbIE IIpakTH4eckue
TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Pasnean 1. IllepBonayanbHble XUMHYECKHE TIOHATHS
Xumus — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucnorax bu6moreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [Tonstue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pazpnen 3. Ilepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 31eMeHToB /I, . MenaesneeBa. CTpoeHue aroMoB. XMMH4YECKAasl CBA3b.
OxkucIMTEeIbHO-BOCCTAHOBHUTEIbHbBIC PEAKIIUHA



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
IIepnoauueckas cucrema

bubnuoreka [IOK

31 XUMHUYECKUX AemeHToB /1. U. ! https://m.edso0.ru/7f41837c
Memnnene-eBa. CTpoeHue aroma
https://m.edso0.ru/7f41837c
BOCCTAHOBUTCJIbHBIC pCaKIINN
Hroro no pazgeny 15 bubmrorexa LIOK
https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubamorexa LHOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB I1O 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

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrtpoiabnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»kaiomas cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HU UEJI0BEKA 3 bubmmorexa [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

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

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

METOANYECKHUE MATEPHUAJIBI UIS YYUTEJIA
Meronuueckue pa3pabOTKH IJIsl yUUTENS IO YPOUHOMY IJIAHUPOBAHUIO TIOJT

penakmueit O.C. ['abpuensna

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

POIII
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