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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XuMHH Ha YPOBHE OCHOBHOI'O 00I1I€eT0 00Opa30BaHUs COCTaBJIEHA Ha
OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBbl
OCHOBHOTO 0011ero oopazoBanus, npeactaBieHHbIX B PI'OC OO0, a Takxe Ha OCHOBE
benepanpHON paboueil mporpaMMbl BOCITUTAHUS U C YIETOM KOHLEIIIUN MIPETIOaBaHMs
yuebHOro mpenMera «XuMus» B 00pa30BaTeNbHBIX oOpranu3anusx Poccuiickoin
denepauumu.

[Iporpamma o xuMuu Ia€T MPeACTABICHUE O 1ENsIX, 00IIel cTpaTeruu 00y4yeHus,
BOCIIUTAHUA W  Pa3BUTHS  OOydYalOIIMUXCS CpPEACTBAaMH  y4eOHOro  IpeaMera,
yCTaHaBIMBAaeT  00s3aTeNIbHOE  NPEIMETHOE  COJAEp)KaHWEe,  IpelycMaTpuBaeT
pacopesesieHde €ero Mo KjaccaM M CTPYKTYpHpOBaHHME [0 paszjieliaM U TeMaM
OporpaMmbl 1O  XUMHH,  OINpEAENsSeT  KOJMWYECTBEHHbIE W  KauyeCTBEHHbIE
XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUsI XUMUHU
C yu4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, TOTUKK Y4eOHOTO mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YyYaromMXcs, ONMpeAeisieT BO3MOXKHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHOU
nporpaMmbl Ha YpPOBHE OCHOBHOIO oOIIero oOpa3oBaHMs, a Takxke TpeOOBaHUU K
pe3ynpTaTaM O0y4YeHHs XMMUU Ha YpOBHE IleJiel H3yueHHus MpeaMeTa U OCHOBHBIX
BUJIOB yu4€OHO-TIO3HABATENBHOMN JEATENBHOCTH 00YYaIOIIErocsi 0 OCBOSHUIO Y4EOHOTO
COJIepKaHUSI.

3HaHWEe XHUMHHM CIY>)KUT OCHOBOM 11 (DOPMHUpPOBAHMS  MUPOBO33PEHUS
oOy4aronierocsi, €ro NnpeACcTaBiIeHUl 0 MaTepualIbHOM €IMHCTBE MHUpPA, BAXKHYIO POJIb
UrparoT GopMUpyeMble XUMHUEH MPEICTABICHHS O B3aUMOIPEBPALICHUSIX SHEPTUU U 00
HBOJIIOLIMY BEUIECTB B MPUPOJIE, O MYTSAX PEIICHUs rI00anbHBIX MPOOJIEM YCTONYHNBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPreTUUECKOM, MHUILEBOW MU 3KOJIOTHMYECKOU
0e30macHOCTH, TPOOJIEM 3PABOOXPAHECHHUSL.

N3yuenue xumun:

CHOCOOCTBYET peaju3aliil BO3MOXKHOCTEW Ui CaMOpPa3BUTHS U (POPMHUPOBAHUS
KYJIbTYPhI IMYHOCTH, €€ 001Iel 1 (HYHKIIMOHAILHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUIEHUS W TBOPYECKUX CIIOCOOHOCTEHN
oOydJaronmxcsi,  HaBBIKOB ~ MX  CAMOCTOSITEJIbHOW  y4eOHOM  JesTeNbHOCTH,
OKCIIEPUMEHTAILHBIX M HCCIEJOBATEIIbCKUX  yMEHUH, HEOOXOJUMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B IPO(HECCUOHATILHON A TEIbHOCTH;

3HaKOMHUT €O CHenu(pUKON HAy4YHOTO MBIIIJICHHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJI[a HAa €AMHCTBO MPHUPOJIbI M YEJIOBEKa, SIBISETCA OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUU €CTECTBEHHO--HAYYHON rPaMOTHOCTU 00YYaIOIIUXCS;

CrocoOCTBYeT (HOPMUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K INPHUPOJAE, K YEJIOBEKY, BHOCUT CBOMl BKJIaJ B 3KOJOTMYECKOE
o0pa3oBaHHUE 00yJaArOITUXCS.



JlanHble HampaBieHHs B OOyYEHHMHM XHUMHUH OOECHEeYMBAIOTCS Crenu(pUKon
coJiepKaHusl yueOHOro MpeAMeTa, KOTOPBIN SBISETCS MeIarorH4ecky alalTuPOBAHHBIM
OTpakeHHeM 0a30BOI HAYKH XMMUHU Ha OTPeIeIEHHOM JTarne e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUS OPHUEHTHPOBAH Ha
OCBOEHME OOYyYarOIMMHUCS CHUCTEMbl NEPBOHAYAIBHBIX MOHITHA XUMHUH, OCHOB
HEOPraHWYECKOM XMMUU U HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IOHATHI OPraHUYECKON
XUMUHU.

CtpykTypa coaepaHUsi MpOrpaMMbl 1O XUMHUH C(HOPMHUpPOBaHA HA OCHOBE
CUCTEMHOTO moaxona K e€ usyudeHuro. ConepKaHUE CKIAAbIBACTCS U3 CHCTEMBI
HNOHATUM O XMMHMYECKOM JJIEMEHTE M BEUIECTBE U CHCTEMBI IOHATHH O XUMHUYECKOMN
peakimu. O0e 3TH  CHCTEMbl CTPYKTYpPHO  OpraHM30BaHbl 1O  MPUHIIMILY
IIOCJIEA0BATEIBLHOIO Pa3BUTHA 3HAHMM HAa OCHOBE TEOPETHUYECKUX IPEIACTABICHUU
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KAK OCHOBBI BCEIO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akoHa J[. 1. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XUMHUY;

— Y4Y€HUs O CTPOEHUU aTOMa U XUMUYECKOH CBA3H;

— MPEACTABICHUH 00 3MEKTPOIUTHUECKOHN TUCCOIMAIINU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHHSI pacCMATPUBAIOTCA Ha OCHOBE DMIIMPHUYECKH MOTYyYECHHBIX
U OCMBICIEHHBIX (AKTOB, Ppa3BUBAIOTCS IOCJIEAOBATEIBHO OT OJHOIO YPOBHS K
JAPYTroMy, BBIIOJIHAA (PYHKIMH OOBSICHEHHS U MPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U
BO3MO>KHOCTEN IPAKTUYECKOTO ITPUMEHEHUS U MTOIYyYEHHS U3Y4aEMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHM CHOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
O XMMHWYECKOW COCTABJIAIOIIEHM HAay4HOM KAPTHUHBI MHpPa B JIOTMKE €€ CHCTEMHOU
OPUPOABI, LIECHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAaHUIO M METOAAM IIO3HAaHUS B
Hayke. V3ydyeHne XMMHUM NPOUCXOAUT C NPUBJICUYEHUEM 3HAHUN U3 PaHEE NU3YYCHHBIX
yueOHBIX MpeaMeToB: «Okpyxkatouwmii Mup», «buonorus. 5—7 knacce» u «Pusuka. 7
KJIAcC».

[Ipy U3yyeHUM XUMHUHU NPOUCXOAUT (HOPMUPOBAHME 3HAHUNW OCHOB XMMHUYECKOH
HayKM Kak o0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTUUYECKOH JEATEIbHOCTH
YeJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. 3azaya y4eOHOro
npeaMera COCTOMT B (DOPMHUPOBAHUU CHUCTEMBl XMMHUYECKHX 3HAHMM — Ba)KHEHIINX
(GakTOB, MOHSATHUN, 3aKOHOB U TEOPETUUYECKUX IMOJOKEHHUM, TOCTYMHBIX 00001IeHui
MHUPOBO33PEHUYECKOT0 XapaKTepa, sA3blka HAayKH, B MPHUOOIIEHUN K HayYHbIM METOJaM
NO3HAHWSI TIpPU H3YYEHHM BEIIECTB U XUMHUYECKUX peakuui, B (HOPMHUPOBAHUHU U
pa3BUTUHU TO3HABATENbHBIX YMEHUH W UX MPUMEHEHUH B y4eOHO-NO3HABATEIBHON U
y4eOHO-HCCIEeIOBATENIbCKON  NIEATEIbHOCTH, OCBOCHHMM  TpaBUi  0OE30MacHOro
oOpallleHus C BeIIeCTBAMU B TIOBCEITHEBHOM JKU3HU.

[Ipy u3yyeHUM XHMMHUM Ha YPOBHE OCHOBHOTO 0O0ILEro oOpa30BaHUSl Ba)XKHOE
3HayeHue NpUuoOpeNn TaKue 1ed, Kak:

— (QopmMHupOBaHME MHTEJUIEKTYalbHO PpPAa3BUTOM JIMYHOCTH, TOTOBOM K
caMO0OOpa30BaHUIO, COTPYJAHUYECTBY, CAMOCTOATEIBHOMY NPHUHITHIO pPEILIEHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSM KU3HU;



— HaMpaBJIEHHOCTh O0yYEHHUS HA CHCTEMATHYECKOE MPUOOIIEHUE 00yUYaIOMUXCs K
CaMOCTOSITEJIbHOM TI03HABATEIbHON JI€ATeNIbHOCTH, HAYYHBIM METOJaM IO3HAHU,
(GbOpMUPYIOIIUM MOTUBALIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMUH;

— o0ecreueHue YCIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OO0YYaIOIIMMUCS
OMbITa PA3HOOOPA3HON JIESITEIbHOCTH, MTO3HAHUS U CAMOIO3HAHNS, KIIOYEBbIX HABBIKOB
(KJTIOYEBBIX KOMIETEHIMI), HMMEIOUIMX YHUBEpPCAJbHOE 3HAYEHUE I Pa3IMYHBIX
BUJIOB JICSITEHHOCTH;

—  (¢opmupoBaHue oOmed  (QYHKIMOHAIBHOM M  €CTeCTBEHHO-HAy4YHOMU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSICHSITH M OICHUBATH SBJICHUS OKPYKAIOIIETO
MHpa, UCTIOJIb3Ys 3HAHUS M OTBIT, MOJYICHHBIC MPU U3YyUYEHUU XUMUHU, IPUMEHATh UX
MIPH peIIeHNUH TPOOJIeM B TIOBCETHEBHOM KU3HU U TPYIOBOM JCSTEIHHOCTH;

— ¢QopmupoBaHue y 00yYarONUXCS TYMAHUCTUYECKUX OTHOIICHHM, TMOHUMAHUS
[IEHHOCTH XWUMUWYECKUX 3HAHUU I BBIPAOOTKH HKOJOTHYECKH I1eJIeCO00pPa3HOTO
NOBEACHUS B OBITY U TPYAOBOU ACATEIBHOCTU B LIEJISIX COXPAHEHUSI CBOETO 3JI0POBbS U
OKPYKaroIIEW IPUPOTHOU CPEIBIL;

— pa3BUTHEC MOTHBAIlMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCHIMTaHUIO Ha OCHOBE YCBOEHHUs OOIIEUETOBEYECKUX LIEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BbIOOPY NMPOoGUJIs U HAIPABICHHOCTH AalbHEIero o0yueHus.

OO6miee ynCI0 YacoB, OTBENEHHBIX JJIS M3YyYCHHs] XUMHH HAa YPOBHE OCHOBHOTO
obmero obpaszoBanus, coctaBimsier 136 wacoB: B 8 kimacce — 68 wacoB (34 wyaca
ayIUTOPHOM HArpy3ku U 34 yaca BHeayIMTOPHOM HArpy3km), B 9 kiacce — 68 yacos (34
yaca ayJJuTOpHOM U 34 yaca BHEayJUTOPHON HArpy3KH).



COAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYa/IbHBIE XUMHYECKUE MIOHATHS

IIpenmer xumuu. Ponbs XumMun B )KM3HU 4eslOoBeKa. XUMUS B CUCTEME HayK. Tena u
BemecTBa. Ousznueckue CBOMCTBA BEMIECTB. ATperatHoe coctosinue Bemects. [lonarue
0 MeToJiax IMo3HaHus B XuMuu. Uucrteie BemectBa U cMecu. CrocoObl pasliereHus
CMECEH.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 3JIEMEHTHI. CHMBOJIBI XUMUYECKUX HJIEMEHTOB.
[IpocTble U CIOXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumnyeckass gopmysna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. OTHOcUTENbHAs aToMmHas Macca. OTHOCUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBas 10711 XMMHUYECKOTO 3JIEMEHTA B COCUHEHUU.

KomnuectBo Bemectsa. Monbs. MonsgpHas Macca. B3auMOCBs3b KOJIMYECTBA,
MaccChl U YHCIia CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacyérsl mo ¢opMmynaM XUMHUECKUX
COE€IMHEHUM.

@usznueckue W XMMHUYECKUE SBICHUSA. XUMHUYECKas peakuus U €€ IMPU3HAKU.
3aKOH COXpaHEHHS MacChl BelIeCcTB. XuUMHUYecKue ypaBHeHus. Kiaccudukaius
XUMHUYECKUX peaKIuil (COeTUHEeHHMsI, pa3oKEeHUs, 3aMEIIeHUs1, OOMEHa).

Xumuueckuit IKCnepumenm:

3HaKOMCTBO C XHMMHYECKOH MOCyn0#, mpaBuiamMu paboThl B J1a0OpaTopuu M
npuéMaMu oOpaleHust ¢ Ja0OpaTOpHBIM O00OPYJOBaHMEM, HM3YyUYEHUE U OIUCAHUE
(bu3nyecKux CBOMCTB OOpa3I0B HEOPTaHMUYECKUX BEIIECTB, HAOMIOACHHE (DU3MUECKUX
(utaBieHHE BOCKa, TasHWE JIbJla, pPACTHPAHUE caxapa B CTYIKE, KUIEHUE U
KOHJEHCAlUsl BOJbl) U XUMHUYECKMX (IFOpEHHE CBEYM, MPOKAIUBAHHE MEIHOU
IPOBOJIOKH, B3aUMOJEHCTBUE Mesla ¢ KHCJIOTOM) SIBJICHM, HAaONIOJEHWE U ONHCaHME
NPU3HAKOB MPOTEKAHUS XMMHMUYECKUX peakuuil (pa3iokKeHHe caxapa, B3auMOJCHCTBUE
CEpPHOU KHCIOTBHl C XJIOpHIOM Oapusi, pasnoxenue ruapokcuna menu (I1) mpum
HarpeBaHuu, B3aUMOJICHCTBUE Kele3a ¢ pacTBopoM conu meau (1), usyuenue cnoco6oB
pa3fesieHuss CMeced: ¢ IOMOIIbI0 MarHuTa, (QWIbTPOBaHHWE, BbIIAPUBAHME,
JUCTUIUISILMSL, XpoMaTorpadusi, NpoOBEACHUE OYMCTKU MOBAPEHHOW COJIM, HAOJIIO/IEHUE
1 ONMCAHUE PE3YJIbTATOB MPOBEACHUS OIbITA, WUIFOCTPUPYIOLIETO 3aKOH COXPaHEHHUs
Macchl, CO3/IaHHE MOJENEH MOJIEKYJ (I1apOCTEPKHEBBIX ).

Ba:xkHeiue npeacTaBUTEIM HEOPraHMYECKUX BeLeCTB

Bo3nyx — cmecy raszos. CocraB Bosayxa. Kucnmopon — ameMeHT M IpocToe
BeniecTBo. HaxoxneHue kucioposia B npupoje, PU3n4eckue 1 XUMUYECKUE CBOMCTBA
(peakmuu  topenus). Oxcupapl. I[lpumenenue xucmopoma. CrnocoObl TMONTYYCHUS
KHCIIoposia B Ja00paTopuu M MPOMBIIIICHHOCTH. KpyroBopot kuciaopoja B mpHUpOJIE.
O30H — anmoTpoIHas MOAU(UKALI KUCIOPOAA.

TennoBoil 3¢p(HeKT XMMUUECKON peaKklMH, TEPMOXUMHUUYECKUE YPABHEHUS, 9K30- U
OHAOTEPMUYECKHE peaKkMK. TOIUIMBO: YroJlb U METaH. 3arps3HEHUE BO3yXa, YCUIICHNE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSL.



Bopopon — anmemeHT u npocroe BemecTBO. HaxoxkneHue BOOOpoOaa B MPUPOJE,
(bU3NYecKre U XMMUYECKHUE CBOWMCTBA, MPUMEHEHHE, CIIOCO0bI moydeHus. Kucioter u
COJIH.

MonsipHblil 00BEM ra3oB. PacuéTsl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckre cBOMCTBA BOJAbL. Bona kak pactsopurens. PactBopel. HacsllienHsie u
HEHACBILIEHHBIE PACTBOPBI. PacTBOpUMOCTH BeliecTB B BoAE. MaccoBas 107151 BEIIECTBA
B pacTBope. XUMHUYECKUE CBOWCTBAa BOAbl. OcHOBaHUs. Posib pacTBOPOB B MPUPOJE U B
KU3HU yenoBeka. KpyroBopoT BoAbl B IpupoAe. 3arpsa3HeHne NpupoaHbIX Bod. OxpaHa
Y OYHCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmueckux coeauHenuid. Oxcunbl.  Krnaccudukarms
OKCH/JIOB: cosieobpasyromue (OCHOBHBIE, KHUCJIOTHBIE, amporepHsie) U
HecosieoOpa3zyromue. Homenknatypa oxcumoB. @U3nyeckne W XUMHUYECKHE CBOMCTBA
okcu10B. [lonydeHne okcuIoB.

OcHoBanus. Knaccudukanusi oCHOBaHH: METOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuii. PU3WYECKHE W XUMHUYECKHE CBOMCTBA OCHOBAHHUM.
ITony4yeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kucnor. dusumyeckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Pax aktuBHoctu MetauioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comn. Homenknatypa coseil. ®u3nyeckue M XHUMHUYECKHE CBOWMCTBA COJIEH.
ITonyuenue coien.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuit IKCnepumMenm:

KAa4eCTBEHHOE OIPEACIICHUE COAEpPKAHUS KHUCIOpOAa B BO3AYyXE, IOJYy4YEHHUE,
coOupanue, pacro3HaBaHWE W W3YyYEHHWE CBOWCTB KHUCJIOPOJaa, HAOIIOJCHUE
B3aMMOJEHUCTBUSA BELIECTB C KUCJIOPOJIOM M YCIIOBUS BOSHUKHOBEHUS W NMPEKPALICHUS
ropeHusi (moskapa), O3HaKOMJICHHE C OOpasllaMu OKCHJOB U ONMCAHUE MX CBOMCTB,
NoJIyueHHe, coOMpaHue, paclo3HaBaHWE W M3YyUYEHHE CBOMCTB BOJOpOjAa (TOpeHue),
B3auMoJjielicTBue Boaopoaa ¢ okcugom wmeau (II) (BO3MOKHO HMCHOJIB30BAaHHE
BHUJICOMATEPHAIIOB), HAOMIOIeHNEe OO0pa3lloB BEMIECTB KOJIMYECTBOM |  MOJIb,
UCCJIeIOBAHUE OCOOEHHOCTEN pPacTBOPEHHUS BEIIECTB C Pa3IM4YHONM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOM MAaCCOBOW JOJEH PACTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBHE BOJbI C METAIaMU (HAaTpUeM W KajblueM) (BO3MOXKHO
WCIIOJIb30BaHNE BHUICOMATEPUAJIOB), HWCCIEIOBAaHWE OOpPa3I0OB HEOPTaHUYECKHUX
BEIIIECTB PA3UYHBIX KJIACCOB, HAOIIOJEHHWE W3MEHEHHS OKpPACKHM WHIUKATOPOB B
pacTBopax KHCJIOT U IIeJiodel, u3ydeHue B3aummojeircTBus okcumga menu (II) c
pacTBOPOM CEPHOM KHCIIOThI, KHUCJIOT C METAJUIAMH, PEaKUUid HEWTpaau3aluu,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO METaUIa APYTMM U3
pacTBOpa COJM, PEHIEHHE 3KCHEPUMEHTAJBHBIX 3aJa4 IO TeMe «BaKHEeWIlne KIIacChl
HEOPraHUYECKUX COCIUHECHUIN.



Hepuoanueckuii 3akoH U Ilepuoanyeckass cucreMa XUMHYECKHUX IJIEMEHTOB
. U. MenaeneeBa. CtpoeHue aroMoB. XMMHUYeCKasd CBfA3b. OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

ITepBbie MOMBITKU KJIacCU(PUKAIIMA XUMHUYECKUX dJIeMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX DJIEMEHTOB (ILEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJIbl, TaJIOTeHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yoT aM()OTEepHBIE OKCHUIIBI ¥ TUAPOKCHIBI.

Ilepnogmueckunt 3akoH. Ilepuonnueckas cucrema xumMudeckux snemMeHntos /1. M.
MenneneeBa. Koporkonepuoanas u aiuHHonepuonaHas ¢opmbl [leproanueckoit
cuctembl xumuueckux oanemeHtoB . M. MengeneeBa. Ilepuompl W rpymisbl.
DU3NYECKUN CMBICI TOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune aromoB. CoctaB aToMHbIX snep. M3orombl. DnekTpoHbl. CtpoeHue
AIEKTPOHHBIX 000J704YeK aTOMOB MEPBBIX 20 XuMU4ecKkux snemMeHToB Ilepuomnueckoi
cucrembl JI. M. MengeneeBa. XapakTepuUCTHKA XUMHYECKOTO 3JIEMEHTA IO €ro
noJioxkeHuro B Ilepuonnueckoii cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTA M3MEHEHHUSI pajuyca aTOMOB XUMHUYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB IO IPyNIIaM U IMEPUOIaM.

3nauenne Ilepuonnueckoro 3akoHa W IlepHOIMYECKOW CUCTEMBI XUMHUYECKUX
BJIEMEHTOB ISl Pa3BUTHUS Hayku W npaktuku. . WM. MenneneeB — yd€HbIM U
rpa)KJaHuH.

Xumuueckasi cBA3b. KoBajlieHTHass (MOJiApHAsT U HEMOJSIpHAs)  CBSI3b.
DIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1eMEHTOB. IOHHAs CBSA3b.

Crenenp okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iponeccsl
OKHCJICHHS M BOcCTaHOBJIEHU. OKHUCIUTEIN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pasloB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJCHCTBUE
TUAPOKCUAA LHMHKA C pPacTBOPAaMH KHCJIOT U IIEJIOYEHW, NPOBEICHUE OIBITOB,
WJUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKluil (ropeHue,
peaKIuy pasioKeHUs, COSTMHCHHUS).

Mesxcnpeomemnuwie ceasu

Peanuzanusi MEXNpEeAMETHBIX CBsI3€M MpU M3YYEHUM XUMHUM B 8§ KJjacce
OCYILIECTBIISIETCSA 4Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TMMOHATHM,
TaK U MOHATHM, SBJISIOMIMXCSA CUCTEMHBIMHU JJI1 OTJEJIbHBIX MPEAMETOB €CTECTBEHHO--
HAay4YHOTIO IUKJIA.

OOmme ecTeCTBEHHO--HAy4YHbIE TOHATHSA: HAay4YHBIA (DAaKT, THUNOTE3a, TEOpHS,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKaims, mepuondHOCTh, HAOMIOICHNE, SKCTICPUMEHT,
MOJIETTMPOBAaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

du3uKa: MaTtepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIW], HU30TOIMbI,
PagMOaKTUBHOCTh, MOJIEKYIa, OJJICKTPUYECKUN 3apsifl, BEIIECTBO, TeEJ0, OO0OBEM,
arperaTHOE COCTOSTHHE BEIIECTBA, Ta3, (PU3NYECKUE BEIUYUHBI, CIMHUIIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3B&37161, COJIHIIE.

buonorus: porocunres, npixanue, ouocdepa.



['eorpadus: atmocdepa, rumpochepa, MuUHEpasbl, TOPHBIE MOPOABI, IOJIE3HBIE
HCKOIIa€MBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BeurecTBo M XMMHYECKasi peaKkuus

ITepuonnueckuyt 3akoH. Ilepuonuueckas cucreMa XuMU4eckux 3iaeMeHToB 1. U.
MenpneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHHH CBOWCTB XMMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MMEPUOAOB, Kalusl, KAIbLM U UX COCIMHEHUA B COOTBETCTBUU
C IOJIO’KEHHMEM 2JIEMEHTOB B [lepnoandueckon cucteMe U CTPOCHHEM MX aTOMOB.

CrpoeHue BemecTBa: BHIBl XUMUYECKOM CBSI3U. THNBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKM U BUAA
XUMHYECKOU CBSA3H.

Knaccudpukanms M HOMEHKIaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKUE
CBOMCTBAa BEIIECTB, OTHOCAUIMXCS K pPa3IM4YHbIM KJIaccaM HEOPraHWYECKHUX
COCIMHEHHI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanus XMMHUECKUX peaKUUid MO Pa3iNyHBIM MpHU3HAKaM (TI0 YHUCTy U
COCTaBy yUYacCTBYIOIIMX B PEAKIMH BEIIECTB, M0 TEIUIOBOMY 3(PQEKTy, MO N3MEHEHUIO
CTENIEHEW OKHUCIIEHUS XHMHUYECKHMX OJJIEMEHTOB, II0 OOpaTUMOCTH, IO YYaCTHUIO
KaTajau3aTopa). OK30- U S9HJIOTEPMUYECKUE PEAKIIUN, TEPMOXUMUYECKUE YPABHEHUS.

[TonssTue o ckopocTu Xxumuueckod peakuuu. IloHsatue 00 o0paTuMbIX U
HEOOpaTUMBIX XHUMHUYECKUX peakuuax. [loHATHE O TOMOTEHHBIX U TE€TEPOTECHHBIX
peakuusax. llonatme o karamuse. IloHsaTMe O XumMuueckoM paBHOBecHH. DaKTOpHI,
BIMAIOIIAE HA CKOPOCTh XWUMHUYECKOHM pEaKkIMU U IIOJIOKEHUE XUMHUYECKOIO

paBHOBECHUS.
OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE peakiuu, JIEKTPOHHBIN OanaHc
OKHCIIUTEJIBHO-BOCCTAHOBUTEIILHON peaKkuu. CocraBnenue YPaBHEHHU

OKHUCJIUTEIPHO--BOCCTAHOBUTENBHBIX ~ PEAKIUH € HCIIOIB30BAaHUEM  METOJa
AJICKTPOHHOTO OanaHca.

Teopus DJIEKTPOIUTHYESCKON TUCCOIMAIMH. DJICKTPOJIMTHI M HEIJICKTPOJIUTHI.
Kartnonbl, anmoHsl. MexaHuU3M AWCCOLMAIMKA BEHIECTB C PpA3IMYHBIMU BUIAMU
XUMU4ecKoi cBsi3u. CteneHs aucconuanuu. CHIIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu woHHOTO OOMEHA. YCJIOBHS NPOTEKAHHS PEaKIWi HOHHOTO OOMEHa,
TIOJIHBIC ¥ COKpaIIEHHBIC HOHHBIC YpaBHEeHUS peakiuii. CBOKWCTBAa KUCIOT, OCHOBAaHUHN U
COJICH B CBETE IPEJICTABIICHUH 00 AJICKTPOJUTHYCCKON auccoranuy. KauecTBeHHbIE
peakimu Ha HOHBL. [ToHATHE O THAPOTU3E COMEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHUE C MOJICIIIMH KPUCTAIUTMYECKUX PEIIETOK HEOPTaHUICCKUX BEIIECTB
— METaJJIOB M HeMeTaJuloB (rpadura U aamasa), CJI0KHBIX BEIIECTB (XJIOpHIa HATPHSA),
HCCTICIOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOW peakiuu OT BO3JACHCTBUS
pasIUYHBIX (PAKTOPOB, HCCIAEAOBAHHUE JIIEKTPOIMPOBOJHOCTH PACTBOPOB BEIIIECTB,
mpoIriecca IUCCOIUANNA KUCIOT, MEN0Yel U coei (BO3MOXKHO HCIIOIh30BAHUE BHUICO
MaTepPHaJIOB), IPOBEJICHHUE OIBITOB, HILTIOCTPUPYIOIMINX MPU3HAKK TPOTECKAHHS PEaKITUit
MOHHOTO 0OMeHa (00pa3oBaHKE OCajiKa, BbIJICJICHHE Ta3a, 00pa30BaHUE BO/IbI), OTILITOB,



WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM (TOpeHue,
peaKkiuu Ppas3lioKEHUs, COCTUHEHHs), PACIO3HABAHWE HEOPTaHMYECKUX BEIIECTB C
MOMOIIBIO KAYECTBEHHBIX PEaKIUi HAa MOHBI, PEIIEHUE IKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtanbl U MX coeinHeHUA

OO6mass  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTHM  CTPOEHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune u (U3HUECKHE CBOMCTBA MPOCTHIX
BEIIIECTB — raJloT€HOB. XUMHUYECKHE CBOMCTBA HAa MpUMEpPE Xjopa (B3aUMOJECHCTBUE C
METa/llaMHi, HEeMeTaylaMu, Iejoyamu). XjopoBoaopon. CofsiHag — KUCIOTA,
XUMUYECKHE CBOICTBA, MOJy4YeHUe, NMpUuMeHeHue. JIeficTBue XJiopa U XJOpOBOAOPOJIA
Ha OpPTaHU3M ueloBeKa. BaskHelme XI0puapl U UX HaXOXKACHHUE B IPUPOJIE.

Obmass xapakrepuctuka 3JeMeHTOB VIA-rpynmbel. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHne U (uU3MUYECKHe CBOMCTBa
IPOCTBIX BEIIECTB — KHUCJIOPOJA U Cepbl. AJUIOTPOIHbIE MOAU(HUKALIKMK KUCIOPOJa U
cepbl. XHUMHUYECKHE CBoMcTBa cepbl. CepoBOmOpOI, CTpoeHHE, (PU3NYECKHE U
XUMHUYECKHe CBOMCTBA. OKCHABI CEpbl KakK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnorta, (pu3mueckre M XMMHUYECKHE CBOWCTBA (0OIIME KakK MPEeACTaBUTENS
Kjlacca KUCIOT M crnenudpuyueckue). XUMUYECKHE PpEeaKIUH, JeXallue B OCHOBE
IPOMBIIIUIEHHOTO Ccrloco0a TOoJIydeHHs cepHOM KucnoThl. [IpuMeHeHue cepHOM
kuciaoThl. CoJIM  CepHOM KHUCIOTHI, KAayeCTBEHHAs peakuus Ha Cylb(aT-uoH.
Haxoxnenue ceppl um €€ cOenMHEHUMM B NpuUpofe. XHMMHUYECKOE 3arpsA3HCHHE
OKpY>KaroIllel cpe/ibl COeIMHEHUSIMU Cepbl (KUCIOTHBIC T0XKIHU, 3arpsi3HEHIE BO3AyXa U
BOJ0EMOB), CIOCOOBI €r0 MPEJOTBPAILLECHUS.

OO6mass xapakrtepucTuka »syneMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUs. A30T, pacnpoCcTpaHEHHE B MPUPOJE,
¢usznueckue U XxuMuyeckue cBoicTBa. KpyroBopoT azora B mpupoae. AMMHAK, €ro
¢busznueckre U XMMHYECKUE CBOMCTBA, MOJIy4YeHHe U npuMeHeHue. Colu aMMOHHUS, UX
¢du3nUecKkue U XMMHYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiusi Ha MOHbI
aMMOHUSI. A30THasl KUCIIOTa, €€ MoJlydeHHe, (PU3MYEeCKUe U XMMUYECKHE CBOMCTBA
(obmue Kkak MpEeacTaBUTENs Kiacca KUCIOT M crneuuduueckue). VcmonbpzoBaHue
HUTPATOB M COJE€M aMMOHHUS B KayeCTBE MHHEPAIbHBIX yA0OpeHui. Xumuueckoe
3arpsi3HEHHE OKPYXKAIoLEed Cpelpl COEIWHEHUSAMH a30Ta (KUCIOTHBIE JIOK]IH,
3arpsi3HEHHE BO31yXa, MOYBbI U BOAoEMOB). Docdop, amoTpomnHbie MoauduUKanuu
dbochopa, Pusnueckue u xummudeckue cpoictBa. Okcuna ¢ocdopa (V) u docdopHas
KHCIIOTa, (pU3HUecKre U XUMUYECKUE CBOMCTBa, noinydyeHue. Mcnonb3oBanue Gocharon
B KaueCTBE MUHEPAJbHBIX YI00PEHHUH.

O6mass xapakrepuctuka 3JeMeHTOB [VA-rpynmbel. OcoOGeHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTEMEHH OKHUCICHHs. YTIEpOJ, auIOTPOIHbIE MOJIU(UKALNUH,
pacnpocTpaHeHHue B TpHUpOje, (PU3NYECKHE W XUMHUYECKHE CBOWCTBA. AmcopOrms.
Kpyrosopot yrnepona B npupoae. Okcuapl yriaepoaa, ux (Gpusnueckue U XUMHUYECKUe
CBOICTBA, ICIICTBUE HA KUBbIE OPTaHU3MBI, IOTYYCHHE U TPUMEHEHHE. DKOJIOTHUYECKHE
npo0seMbl, CBsI3aHHbIE ¢ OkcuaoM yriepona (IV), runoresa riobanbHOro MOTEMICHUS
KJIMMaTta, MapHUKOBBIA 3PdeKkT. YronbHas KUCIOTa U €€ CONM, UX (PU3NYECKHE U



XUMUYECKHUE CBOWCTBa, INOJydeHHE U IpuMeHeHue. KauecTBeHHass peakuus Ha
KapOoHaT-uOHBL. Vcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavasibHbIE MOHATHUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIUHEHHUSAX
yraepoja (MeTaH, 3TaH, 3TWIEH, aleTWIEH, 3TaHOJ, TJIMIEPUH, YKCYCHasi KHUCIIOTa).
[IpupoaHbie HCTOYHUKH YTIIEBOJOPOIOB (YroJb, IPUPOIHBINA ra3, He(Th), MPOIYKTHI UX
nepepaboTku (OeH3uH), MX pOJAb B OBITY U NpoMbIIIEHHOCTH. [loHATHEe O
OMOJIOTUYECKH Ba)KHBIX BEILECTBAX: XKUpaX, O€Kax, YriieBoJax — U UX POJIU B KU3HU
yesoBeka. MaTtepuanbHOE €IMHCTBO OPTaHUYECKUX M HEOPTaHUYECKUX COETUHEHU.

Kpemuuii, ero ¢pusndyeckue u XUMUYECKUE CBOMCTBA, MOJyY€HHUE U MPUMEHEHUE.
Coenunenust kpemuusi B npupoje. Ooume npeacrasieHust o0 okcuae kpemuus (IV) u
KpeMHUEBOM Kuciore. CUIMKAThI, UX HCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiliiue cTpouTenbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, IEMEHT, O€TOH,
xene300eToH. [IpobiiemMbl 6€30MacHOr0 MCIMOIb30BaHUS CTPOUTEIBHBIX MAaTEpPUAIOB B
ITIOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

U3ydeHue o0Opas3lloB HEOPraHWYECKUX BEIECTB, CBOMCTB COJISIHOW KHCJIOTHI,
IIPOBEICHUE KAaUYE€CTBEHHBIX PEAKIUN Ha XJOPUI-UOHBI M HAOIIOJEHUE MPHU3HAKOB HUX
POTEKaHMs, OMbIThI, OTpaXkarolue GU3NIeCKue U XUMHUECKUE CBOMCTBA raJIoT€HOB U
UX COEIUWHEHUH (BO3MOXHO HCHOJb30BAHME BHUAECOMATEPUAIIOB), O3HAKOMIIEHHUE C
oOpasmiaMu  XJIOpUJOB (TaJIOTEHHUIIOB), O3HAKOMJIEHHME C oOpaslmaMu cepbl u  e€
COEIMHEHUSIMU (BO3MOYXHO MCIIOJIb30BAHUE BUIEOMATEPHAIOB), HAOIIOIEHHE MpoIlecca
oOyTJIMBaHMs caxapa MoJ IeUCTBUEM KOHLIEHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3YyUEHUE
XUMHUYECKUX CBOMCTB pa30aBICHHOW CEPHOM KHUCJIOTHI, MPOBEIECHUE KayeCTBEHHOMN
peakiuu Ha Cyiab(paT-uOH U HAOIIOJAeHUE MpHU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHHE C
¢busznueckuMu  cBoiicTBamMHM  a3ota, ¢ochopa U HX COCIAUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEepUalioOB), oOpasiiaMu a30THBIX U (ocopHBIX yaoOpeHuid,
NoJIy4eHHe, coOMpaHue, pacro3HaBaHWE M M3Y4YEHUE CBOMCTB aMMHUAaKa, MPOBEICHUE
KaueCTBEHHBIX peaKklMii Ha MOH aMMOHHS U (pochaT-MOH U H3ydyeHUE MPU3HAKOB HUX
IIPOTEKAHUSA, B3aMMOJCUCTBUE KOHUEHTPUPOBAHHONW Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOHO HCIOJIb30BAHUE BUEOMATEPUATIOB), U3YUECHUE MOJAENICH KPUCTAITMYECKUX
pemi€ToK anMaza, rpadura, ¢yiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJIcopOLuu
PAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM NPOTHUBOrasa,
MoJlyueHue, coOHpaHue, pacro3HaBaHHE M HW3YYEHHE CBOICTB YIJIEKHUCIOTO rasa,
MPOBEJCHNUE KAueCTBEHHBIX peakUWid Ha KapOOHAT M CHIMKAT-UOHBI U H3yUEHHUE
OPU3HAKOB HMX  NPOTEKaHWs, O3HAKOMIICHME C  MPOAYKUHUEH  CHUIMKATHOU
IPOMBILIICHHOCTH, PEUIEHUE OHKCIEPUMEHTANbHBIX 3a1ad 1o Tteme «BaxHeiimune
HEMETAJUIbl U UX COEAUHEHUS.

MeTa/luIbl M X COeUHEHMS

OOmasi XxapakTepuCTUKa XUMHUECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUHM HX
nonoxeHus B [lepuognueckon cucreMe xumuueckux diemeHToB 1. . Menzaeneesa u
cTpoeHus: aToMoB. CTpoeHHME MeTauloB. MeTaumdeckas CBSI3b M MeETaJUIMYecKas



KpUCTAJUIMYECKass PpEIIETKA. OJEKTPOXUMUYECKUN Pl HANPSOKEHUM METalIoB.
dusnueckre W XUMHUYECKHE CBOWMCTBa MeTawioB. OOmme crnocoObl MOyYeHUS
meTaioB. lloHsATHE O KOPpPO3WHM METAIOB, OCHOBHBIE CHOCOOBI 3aIUTHI HUX OT
koppo3uu. CruiaBsl (CTajlb, YyT'yH, JOPATIOMUHUNA, OpOH3a) U UX MIPUMEHEHUE B OBITY U
IPOMBIILIEHHOCTH.

[llenounsle MeTayuibl: MNOJNIOXKEHUE B llepuoanyeckor cUCTEME XHMHUYECKHX
anemeHToB J[. M. MenaeneeBa, CTpo€HHE WX aTOMOB, HAXOXJICHHUE B NPUPOJE.
duznueckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpus v Kanus). OKCUIbl U
TUAPOKCUBI HATpHS U Kaind. [[puMeHeHne MeT0YHbIX METAIJIOB U UX COCTMHEHUM.

[Ilenouyno3eMeNnbHBIE METAIUIBI MATHUM U KAIBLUUN: TTOJI0KeHUE B [lepuoanueckon
cucreMe xumuueckux aneMeHToB J[. WM. MeHngeneeBa, CTpoOeHHE HX aTOMOB,
HAaXOXJeHUE B mpupoae. OuU3M4YecKue U XMMHYECKHE CBOWCTBA MATHUS M KAJIbLUA.
Baxueiiive coenuHeHus Kanblus (OKCHI, TUAPOKCUA, coiin). JKEcTKocTh BOIABI U
CIocoObI €€ YCTpaHEHHUS.

AroMyHAN: 11010KeHUE B Ilepnoandeckor CucTeMe XMMUYECKUX JIEMEHTOB /.
N. Menneneesa, CTpoeHME aTOMa, HAXOXKJAEHUE B ITpupoae. PU3ndecKkue U XUMUYECKHE
CBOMCTBA aTtOMUHUS. AM(POTEPHBIE CBOMCTBA OKCUA U TUIPOKCHUIA ATIFOMUHHUS.

Kenezo: nonoxenne B llepuoanueckoin cucteMe XUMUYECKUX 3yeMeHToB JI. .
MeHnneneeBa, CTpOCHHE aTOMa, HaXOXKICHHUE B Npupoje. PU3nUecKkne U XUMUYECKHE
cBoMcTBa kene3a. Oxcuibl, rupokcu bl u conu xenesa (II) u xenesa (III), ux cocras,
CBOWVCTBA U MOJIyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3liaMi METaJUIOB U CIJIABOB, MX (U3MUECKHUMHU CBOWCTBAMH,
M3YyYECHHE  pe3yJIbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIOJIb30BAaHHE
BHJICOMATEPHAIIOB), 0COOEHHOCTEH B3aMMOJICHCTBHSI OKCHIA KaJbIUs U HATPHUS C BOAOU
(BO3MO’KHO HUCMOJIb30BAHUE BUEOMATEPUATIOB), UCCIEIOBAHUE CBOMCTB KECTKOM BOJIbI,
nmpolecca  TOpeHUs — JKele3a B KUCJIopoae  (BO3MOXKHO — HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIMil Ha HOHBI: MarHus,
KaJblus, amroMuHus, 1uHKa, xene3a (1) u xemeza (III), menu (I1), HabmrogeHue u
ONMCAHUE MPOLECCOB OKPAIIMBAHUS IUIAMEHM HOHAMU HATpHs, Kajdusd W KaJbLUs
(BO3MOKHO HCIIOJB30BAaHUE BHUIEOMATEPHUAIOB), UCCIeAOBaHUE aM(OTEPHBIX CBOMCTB
TUAPOKCUIA ATFOMUHHS U TUAPOKCUIA [IUHKA, PEHIEHUE DKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «Ba)kHelllre MeTauibl U UX COCTUHEHUSD).

XuMUA ¥ OKpY:KaolIas cpeaa

BemecTtsa um marepuansl B IOBCEIHEBHOM JKM3HM 4eJOBEeKa. besomacHoe
UCIIOJIb30BAHUE BEILECTB M XUMHUYECKMX peakiuil B ObiTy. I[lepBas momoinps mpu
XUMHYECKUX 0KOrax M OTPABIICHUSX.

XUMUYECKOE 3arpsA3HEHHE OKpyXKarollel cpeasl (mpenenbHas JomycTUMast
KoHIleHTpanusi Bemlects, Aanee — I[[JIK). Ponp Xxumum B pemieHUHd 3KOJIOTHUECKUX
npooJIeM.

Xumuueckuii IKCnepumenm:



u3ydeHue oOpa3loB MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHbIE
MaTrepuabl).

Mesxcnpeomemmnbwie ceasu

Peanuzanmss MeXnpeaMeTHBIX CBsi3eH NpUM H3YYEHMH XMMUU B 9 Kiacce
OCYILIECTBIISIETCSI Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX IMOHATHUH,
TaK U TOHSTHHA, SBISIOMINXCS CUCTEMHBIMH JUIS OTJENBHBIX MPEAMETOB €CTECTBEHHO--
HAyYHOTO IIHKIIA.

OO1u11e ecTeCTBEHHO-HAYYHbIE MOHATHS: HAyYHBIN (DaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHanmu3, CHUHTE3, KilaccuuKanus, NepUOJUYHOCTb, HAOIIOJCHHE, OSKCIEPUMEHT,
MOJIETTUPOBAaHUE, MU3MEPEHHE, MOJEIb, SBICHUE, MapHUKOBBIN 3 (EKT, TeXHOJIOTus,
MaTepUabl.

®dusuka: maTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, HU30TOIMHI,
PalMOaKTUBHOCTb, MOJIEKYJa, DIEKTPUUYECKUI 3apsi, MPOBOJHHUKH, MOJIYIPOBOJIHUKY,
IURJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTaNIMYECKas peuI€TKa, CIUIaBbl, (PU3NYECKHUE
BEJIMUMHBI, €IUHMIIBI HM3MEPEHHs, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
CoumHiie.

buonorusi: ¢orocunres, apixanue, Ouocdepa, HIKOCUCTEMA, MHUHEpAIbHBIC
yI00peHusi, MUKPO3JIEMEHThI, MaKPOAJIEMEHTHI, TUTATEIbHbIE BELIECTBA.

['eorpadus: atmocdepa, rumpochepa, MuUHEpasbl, TOPHBIE MOPOABI, IOJIE3HBIE
HCKOMaeMble, TOIIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA ITPOI'PAMMBLI 11O
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE  pe3yNbTaThl OCBOEHHUS  IMPOTPaMMbI  OCHOBHOTO  OOIIETro
oOpa3oBaHMsl JOCTUTAIOTCS B XO0JA€ OOy4YeHHS XUMHH B €IWHCTBE Y4eOHOU U
BOCIIUTATEIbHON AESATENBHOCTH B COOTBETCTBUU C TPAJAWLHUOHHBIMU POCCHICKUMU
COLIMOKYJIBTYPHBIMA M JAYXOBHO-HPAaBCTBEHHBIMM LI€HHOCTSIMH, IIPUHATBIMU B
oOuiecTBe NpaBWJIaMH M HOPMaMu IMOBEJEHHMS U CIIOCOOCTBYIOT IIpoLeccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUATU3AIMH 00YJarOIIUXCS.

JIn4HOCTHBIE pE3yNbTATHI OTpaXKaroT TOTOBHOCTh oOyuaromxcs
PYKOBOJICTBOBATBHCS CUCTEMOU IMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI U PACIIUPEHUE
OIbITA ACATENBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAay4YHOMY HAaCIEQUI0, IIOHMMaHWS 3HAY€HUs XHMHYECKOW HayKd B KU3HU
COBPEMEHHOI0 OO0IIECTBA, CIIOCOOHOCTU BIAAETh JIOCTOBEPHOW HHQOpMaluein o
NEPENOBBIX JOCTMKEHUAX U OTKPBITUAX MHPOBOM M OTEUYECTBECHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS] O COLMAJbHBIX HOpPMax M MpPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJIJIEKTUBE, KOMMYHMKAaTUBHOM KOMIIETEHTHOCTH B OOLIECTBEHHO
[OJIE3HOM, y4eOHO-UCCIIEJ0BATENbCKOM, TBOPUECKOW M APYTUX BHUJAX ACSITEIBHOCTH,
TOTOBHOCTHU K pa3HOOOpa3HON COBMECTHOM AESTEIbHOCTU MPHU BBHINOJHEHUH YYEOHBIX,
[IO3HABATEJIbHBIX 33/1a4, BBIIOJHEHUH XHUMHUYECKHMX OKCIIEPUMEHTOB, CO3JIaHHUH
y4€OHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHMIO U B3aMMOIIOMOIIM B MPOLIECCe
ATON y4eOHOW NeATENbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBENEHUE U IMOCTYIKH
CBOMX TOBapHIIEH ¢ NO3ULUN HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUAN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MIO3HAHMSL:

MHUPOBO33pPEHYECKUAE TPEJICTABICHUS O BEUIECTBE M XUMHYECKOM pPEakLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABIIAIOLINE OCHOBY
JUIA TIOHUMAaHMs CYLUTHOCTHM HAy4YHOM KapTHHBI MUpA, MPEICTaBICHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MIPUPObI, B3aUMOCBS34X YEJIOBEKA C IPUPOJHON CPEIIOi,
O POJIA XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTHBBI, HAIIPaBJICHHBICE HA IIOJYYCHUE HOBBIX 3HAHHUM I10
XUMHH, HEOOXOAMMBbIE MJi1 OOBSICHEHHsS HAOIIOAAEMbIX IHPOLECCOB U SIBJICHUH,
MO3HABATENbHON, HMH(DOPMALIMOHHOW U YWTATENbCKOW KyJIbTypbl, B TOM YHCIE
HABBIKOB  CaMOCTOSITENIbHOM  paboThl ¢  Y4eOHBIMH TEKCTaMH, CIPAaBOYHOU
JUTEPATypOl,  JOCTYIHBIMM  TEXHUYECKUMHU  CpEACTBAMH  MH(POPMALMOHHBIX
TEXHOJIOTHH;



UHTEpEeC K OOYYeHMI0 U [IO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K CaM000pa30BaHUIO, MPOEKTHOM U UCCIIEIOBATENLCKOM AESITEIbHOCTH, K
OCO3HAaHHOMY BbIOOPY HAMPaBIECHHOCTH M YPOBHS 00YUYEeHHSI B JaTbHEHUIIEM;

4) popmMupoBaHUs KYJIbTYPbI 310POBbA:

OCO3HAHHUE LEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 30POBBIO,
YCTAaHOBKH Ha 3JI0pPOBBIA 00pa3 >KM3HU, OCO3HAHHME MOCIEACTBUHA U HENPHUITHE
BPEAHbIX  MPUBbIUEK  (YHNOTPEONEHUS  aNKOrojisi, HApPKOTUKOB,  KYpEHHs),
HEOOXOUMOCTH COOIOCHHS MPaB OE30MACHOCTH MPU O0PAIIEHUH ¢ XUMHYECKUMU
BEIIECTBAMHU B OBITY U PEAJIbHOM JKU3HU;

5) Tpy10BOIro BOCIMTAHUS:

MHTEpEC K MPAKTUUYECKOMY H3yUeHHIO0 Mpodeccuil U Tpyda pasIUuyHOrO poja,
YBaXXEHUE K TPYAY U pe3yJbTaTaM TPYIOBOH AEATEIBHOCTH, B TOM YHMCJIE HA OCHOBE
IPUMEHEHUs NMPEAMETHBIX 3HAHUI MO0 XMMHH, OCO3HAHHBIN BBIOOP MHAUBUAYAIbHON
TPAEKTOPUU TPOAOKEHUST 00pa30BaHUS C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTHM K XHMMHH, OOILECTBEHHBIX HHTEPECOB M NOTPEOHOCTEM, YCHEIIHON
npo(hecCHOHANBHON AESITENPHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHUI, TOTOBHOCTH
a/JIanITHPOBATHCA B MPO(ecCHoHAIBbHO cpejie;

6) IK0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTMUYECKH 11e1eco00pa3HOe OTHOUIEHUE K MPUPOJE KaK HCTOUYHUKY KM3HHU Ha
3emiie, OCHOBE €€ CyIeCTBOBAaHUS, TOHUMaHUE [EHHOCTU 3/I0POBOTO M 0OE€30MacHOTO
oOpa3a KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3HMUECKOMY U
MICUXUYECKOMY 370POBBIO, OCO3HAHHE LIEHHOCTH COOIIOACHUSA MpPaBUI 0€30MacHOro
IIOBEJIEHUS IIPU pabOTe C BEILIECTBAMHU, a TAK)KE B CUTYALUAX, YIPOXKAIOIINUX 3J0POBBIO
1 KM3HU JII0JICH

CIOCOOHOCTH TPUMEHATH 3HAHMS, MOJy4YaeMmble MPU H3YYCHUU XUMUH, IS
peleHns 3a7ad, CBSA3AHHBIX C OKPY’KAKOLIEW NPUPOIHOM CPEAOW, IUISl MOBBILICHUS
YPOBHSL ~ DKOJIOTMYECKOM  KYyJIbTYpbl,  OCO3HAaHMA  IJIOOQJIBHOTO  XapakTepa
HKOJIOTMYECKUX MpoOJeM W IMyTedl WX pEelIeHHs IOCPEACTBOM METOJO0B XHMMH,
DKOJIOTMYECKOTO MBIIUICHNS, YMEHUs PYKOBOACTBOBATbCA KM B II03HABATEIbHOM,
KOMMYHHUKATUBHOW U COLMAJIBHON IPAKTHKE.

METAINIPEIAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX PE3yJbTATOB  BBIACISIIOT  3HAYMMBIE LIS
(GOopMHpPOBaHHS MUPOBO33pEHUSI OOIEHAYyYHbIE NOHATUS (3aKOH, TEOpHs, IMPUHLHII,
rUnoTes3a, (pakt, cucreMa, mpoLecc, IKCIEPUMEHT U IPYroe.), KOTOPbIE UCIOIB3YIOTCS
B €CTECTBEHHO-HAyYHBIX YYEOHBIX MpEAMETax MU TO3BOJSAIOT HAa OCHOBE 3HAHWMHA M3
ATHX MPEAMETOB (POPMHUPOBATH MPECTABICHUE O LIEIOCTHON HAyYHOM KapTHHE MUpA,
U YHUBEpCalbHble YyueOHble JeHCTBUS (IO3HAaBAaTEIbHbIE, KOMMYHHMKATHBHBIE,
pPETYJIATUBHBIE), KOTOpblE  OOecrneunmBalOT  (POPMUPOBAHHE  TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOM NeSATEIbHOCTH.

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eliCTBUSA

ba3zoBble 1ornyeckue AecTBUA:



YMEHHS UCTIONB30BaTh MPUEMBI JIOTHYECKOTO MBINIJICHUS TIPU OCBOSHUH 3HAHUM:
PaCKpBIBATh CMBICT XMMHYECKUX TMOHATHHA (BBIAEIATh WX XapaKTepHBIE MPHU3HAKH,
YCTaHABIMBATh B3aWMOCBSI3b C JIPYTUMHU TOHSATHUSMHU), UCIOJIB30BaTh TOHSATHS IS
OOBSICHEHHSI OTACTBHBIX (PAKTOB W SIBICHHH, BEIOMPATh OCHOBAHHS U KPUTCPUU IS
KJIacCU(PUKAIMU XUMHUYECKUX BEIIECTB W XHMHUYECKUX PEaKIMid, yCTaHABIUBATh
MPUYHHHO-CJICJICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH W3Y4YCHHS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHAYKTHBHBIC, JCAYKTHBHBIC, 10 aHAJOTHH), JACNaTh BBIBOABI H
3aKTIOYCHHUS;

YMEHHE TIPUMEHITh B TMpolecce TO3HAHWs TMOHATHS (MPEAMETHBIE W
METanpeMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, WCIOJIb3YEMbIE B XHMUH,
peoOpa30oBbIBATh MIMPOKO MPUMEHSEMbIE B XHMHHU MOJICTbHBIC TPEICTABICHUS —
XUMUYECKANA 3HAK (CMMBOJI DJJIEMEHTa), XuMU4eckas ¢GopMmyiaa W YpaBHCHHE
XUMHYECKON PEeaKINK — IPH PEIICHUH Y9eOHO-TT03HABATENBHBIX 32/1a4, C YIETOM ATHX
MOJICTTBHBIX TIPEJICTABICHUN BBISABISATh U XapPaKTEPU30BATh CYIICCTBEHHBIC MPHU3HAKU
M3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB M XMMHUYECKUX PEAKIUH, BBIIBIATH
oOIue 3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIC CBS3M M TPOTUBOPEYHS B
M3y4aeMBbIX MPOIIECCaX U SBIICHUSX.

ba3zoBble uccienoBarejbCcKue 1eHCTBUA:

YMEHHE WCIIOJIb30BaTh IIOCTABJICHHBIE BOMPOCH B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS, a TaK)Ke B Ka4eCTBE OCHOBBI Il (JOPMUPOBAHUS THUIIOTE3HI 1O MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

NpuOOpPETEHUE OMbITa 10 IUIAHWPOBAHUIO, OPraHW3allid ¥ TMPOBEIACHUIO
YUEHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaOmogaTh 3a  XOJOM  Tpollecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €r0 pe3yibTar, (opmyaupoBaTh 0000IIEHUS U
BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, MCCIICIOBAHMUS, COCTABIATh OTUET O
MpOEeIaHHOM padoTe.

PabGora ¢ undpopmaumeii:

YMEHHE BBIOWpATh, AaHAIM3UPOBATh M HMHTEPNPETUPOBATH WHPOPMAIIUIO
pa3IMYHBIX BHUIOB M (OPM MPEICTABICHHS, MOITYYaeMyI0 W3 Pa3HBIX HCTOYHHUKOB
(Hay4YHO-TIOMYJISIpHAS JINTEPATypa XUMHUYECKOTO COACPKaHUs, CIPABOYHBIE MTOCOOWS,
pecypcbl IHTEepHETA), KPUTHYECKH OIEHHWBATh MPOTUBOPEUYHMBYIO W HEIOCTOBEPHYIO
uHdOopMaInio;

YMEHHE TPUMEHITh Pa3IMYHbIE METOAbI M 3ampochl NpHU TOHWCKE W OTOOpe
nH(OPMAIMU U COOTBETCTBYIOIINX JTAaHHBIX, HEOOXOIUMBIX JJISl BHITIOTHEHUS YIeOHBIX
M TI0O3HABATENBHBIX 3aJla4d OMPENEIEHHOTO THIMA, MPUOOPETeHHE OIbITa B 00JIaCTH
WCIIONIB30BaHUs ~ MH(OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJIAJICHHUE
KyJIbTYpOH  aKTHBHOTO  HWCIIOJNB30BAaHUS  PA3IWYHBIX  MOUCKOBBIX  CHCTEM,
CaMOCTOSITENIbHO BHIOMpaTh ONTUMAIBHYIO (HOpMYy MpelacTaBiIcHHUs WHPOpMAIUU U
WJUTFOCTPUPOBATH PEIaeMbIe 3a/1a4l HECIOKHBIMU CXEMaMH, JHarpaMMaMi, IPYyTUMA
dbopmamu rpaduKu 1 UX KOMOWHAIIASMY,



YMEHHE MHCIONb30BaTh M  aHAJIM3MpPOBaThb B  Ipolecce ydyeOHOW H
HCCIIEIOBATENICKOM JESITEIbHOCTH HMH(MOPMAIMI0 O BIMSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTr0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEN TPUPOTHON CPEIbI.

KoMMyHHKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe NeHCTBHA:

YMEHHUs 3aJjaBaTh BONPOCH! (B XOn€ auanora u (Win) AUCKYCCHUU) MO CYUIECTBY
o0cyxaaemMoii TeMbl, (GOPMYIUPOBATH CBOU MPEITI0KEHUSI OTHOCUTENHHO BBIITOJIHEHUS
MPEUIOAKEHHOM 3a/1a4H;

YMEHUS MPEACTABIIATH MOJYYEHHBIE PE3YyJIbTaThl IO3HABATENBHON AEATEIBHOCTH
B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JIEJaTh IPE3CHTALUI0 PE3yJbTaTOB BBIIIOJHEHUS
XMMHUYECKOTO JKCIEpUMEHTa (Ja00paTOpHOIO OIBITA, JIaOOpaTOpHOW pPadOTHI IO
HCCJIETOBAaHUIO CBOWMCTB BELIECTB, YI€OHOTO MPOEKTA);

yMEeHHs y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMU B  COBMECTHOM
[IO3HABATEJIbHOM M MCCIIEIOBATEIbCKON ACATEIBHOCTH IPU PELICHUH BO3HUKAFOIIMX
npo0JieM Ha OCHOBE yuéTa OOLIMX UHTEPECOB U COIJIACOBAHMS MO3ULMH (00CyXIeHu,
OOMEH MHEHMSIMH, «MO3TOBbIE€ LITYPMbD», KOOpAMHALUS COBMECTHBIX JIEHCTBUH,
OTIpe/IeNICHUE KPUTEPHEB MO OLICHKE KaueCTBA BBITIOJHEHHON pabOTHI U IPYTHE).

PeryasiTuBHbIC YHHBeEpCAJIbHbIE y4eOHbIe 1CHCTBHSA:

YMEHHE CAMOCTOSITENBHO ONPENENATh LEIu JEATEIbHOCTH, IUIaHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIMPOBaTH M IpPU HEOOXOJUMOCTU KOPPEKTHPOBATh CBOIO
JesITeNIbHOCTh, BBIOMpaTh Hanboiee 3¢ (EeKTUBHBIE CIMOCOOBI pEIIeHUs Y4eOHBIX U
II03HABATENIbHBIX  3aJa4, CAMOCTOSITENIBHO COCTaBJISITh WJIM  KOPPEKTUPOBATh
IIPEVIOKEHHBIM aJrOPUTM JEHCTBUM NPU BBIIIOIHEHNUN 3aJaHUM C YYETOM ITOTYyYECHUS
HOBBIX 3HAaHUH 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX U pPEaKUUsX, OLECHUBATh
COOTBETCTBHUE IOJYYEHHOI'O PE3yJIbTAaTa 3asBJICHHOM ILI€JIM, YMEHHUE MCIOJb30BATh U
AHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe npenMeTHBIX pe3ysIbTaTOB IO OCBOEHUIO 00S13aTEIBHOTO COAEPIKAHMUS,
YCTaHOBJIEHHOT'O JJaHHOU (pesiepanibHOM paboyeil mporpaMMoii, BBIIENISIOT: OCBOEHHbBIE
00y4arolMMuUCs HayyHble 3HaHMsI, YMEHUS U CIIOCOOBI AEUCTBUM, crieu(pUIECKUe 115
npeaMeTHOM o0macTu «XUMHUSD, BUBI JEATEIBHOCTH IO MOJIYYSHUIO HOBOTO 3HAHMS,
€ro MHTEpHIpeTaly, MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3IUYHBIX YYEOHBIX U
HOBBIX CUTYyalUsX.

K koHy oOydenus B 8 kjiacce mpeaMETHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

e PaCKpbIBaTb CMBICJ OCHOBHBIX XUMHUYECKHX IOHSATHUI: aTOM, MOJEKYJIA,
XUMHAYECKUM DJIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh
(omHOpOIHAs M HEOJHOPOAHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAs AaTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJIIpPHAs Macca,
MaccoBasi JI0JI1 XMUMHUYECKOTO 3JIEMEHTa B COCIWHEHUH, MOJIAPHBIA O0BEM,
OKCHJl, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEILHOCTh, CTECIICHb
OKHMCJICHUS, XMMHMUYECKas peakuus, Kilaccuukanus peakuuil: peakuuu



COCIMHEHHUSI, PEAKIUU Pa3NIOKEeHUsI, PEAKIIMU 3aMElIeHUs, peakiui oOMeHa,
9K30- U HJOTEPMHUUECKHE PEAKIINH, TEIUIOBOM YPPEKT peakuuu, aapo aroma,
ANIEKTPOHHBIM CJIOW aroMa, aroMHas OpOWTalb, paauyC aromMa, XMMHUYECKas
CBSI3b, MOJSIPHAs W HEMOJSpHAs KOBAJEHTHAs CBS3b, MOHHAS CBS3b, HWOH,
KaTUOH, aHWOH, pacTBOp, MaccoBas [0Ji1 BemecTBa (MPOLEHTHAs
KOHLIEHTpaLusi) B paCTBOPE;

 WUJTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATUA U MPUMEHSTH
9T TOHSTHS IPU ONMCAHUU BELIECTB U UX MPEBPALIECHUM;

* ICTIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY JUJIsi COCTaBlieHUs (OPMYJ BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUN;

e ONPENIEIATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COEAMHEHUSX,
CTENEeHb OKUCJICHMSI 3JIEMEHTOB B OMHAPHBIX COCAUHEHMSIX, MPUHAJIEKHOCTD
BELIECTB K OMNpeAeNEHHOMY KJaccy COeAMHeHUH mo QopmynaM, BuUJ
XUMUYECKOM CBA3M  (KOBaJ€eHTHasT W HWOHHAasl) B  HEOPraHUYECKUX
COEIUHEHUSAX;

epackpeiBaTh cMmbIicn  llepmoguueckoro 3akona [ M. Mengeneesa:
JEMOHCTPUPOBATh [OHHMAHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMICTB
XUMHYECKUX DJIEMEHTOB OT UX mnoJioxkeHus B llepuogmueckoil cucreme,
3aKOHOB COXPAHEHUsT MacChl BEUIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTaapo;

 OMUCHIBATh U XapakTepu3oBaTh TabiauuHyio ¢opmy Ilepuonnyeckoil cucteMsl
XUMUYECKUX 3JEMEHTOB: pa3IMyaTh NOHATHS «MaBHas noAarpynna (A-
rpymmna)» u «mnobdoyHas noarpymnmna (b-rpymnma)y, Manbie 1 60JbIINE TEPUOIHI,
COOTHOCUTh O00O3HauyeHUus, KOTopble uUMmeroTca B Tabnuie «llepmoanueckas
cucreMa xumuyeckux osnemMeHtoB J[. WM. MengeneeBa» € 4YMCIOBBIMH
XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XUMHUYECKHUX D3JIEMEHTOB (COCTaB W
3apsn sipa, 0011Iee YUCII0 AIEKTPOHOB U paCHpeIeIeHUE UX MO AJIEKTPOHHBIM
CJI05IM);

e KJJacCUUUMPOBATh XMMHUYECKHE DJIEMEHThl, HEOPraHUYeCKHe BelleCTBa,
XUMUYECKHUE peakuud (10 4YHCIy M COCTaBy YYACTBYIOUIMX B PEAKLIUU
BELIECTB, 110 TETIOBOMY 3(PPeKTy);

e XapaKTepu30oBaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHE CBONCTBAa BEIECTB
Pa3JIMYHBIX KJIACCOB, IOJTBEPKIas ONHUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINN;

¢ IPOTHO3UPOBATH CBOMICTBA BEIIECTB B 3aBUCHUMOCTHM OT HX Kadye€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH ITPOTEKAHUSI XUMUYECKHUX MPEBPAIEHUIN B Pa3IUUHBIX
YCIIOBUSIX;

e BBIYMCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYKO U MOJISIPHYKO MAacChl BEILIECTB,
MAacCOBYIO JIOJII0 XHUMHUYECKOTO D3JeMEeHTa M0 (opMylie COeIUHEHMUS,
MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOANUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOMN peaklny;



e IPUMEHSITh OCHOBHBIE ONEpPALUd MBICIUTEIBLHON IEATENbHOCTH — aHaIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHne, CHUCTeMATH3aIuio, KJIaCCU(PHUKAIHIO,
BBISIBJICHHE TNPUYMHHO--CJICJACTBEHHBIX CBSI3€d — s W3Y4YEHHs] CBOWCTB
BEILIECTB U XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYUYHbIE METO/bI MIO3HAHUS —
HAOJIOICHUE, HW3MEPEHHE, MOJEIIMPOBAaHUE, OSKCIEPUMEHT (pealibHbId U
MBICJIEHHBIN);

e CIICZIOBATh MPABUJIAM IOJIb30BAHUA XHMHUYECKOM MOCYAOW M J1a0OpaTOPHBIM
o0opynoBaHMEM, a TakXkKe IMpaBWwiIaM OOpalleHusi C BelIeCTBaMU B
COOTBETCTBUM C UHCTPYKIHUSAMHU IO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX
OMBITOB TIO TMOJYYEHHUIO U COOMpPaHUIO Ta3000pa3HbIX BellecTB (BOAOpOAa U
KHCJIOPOJa), TPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHON MaccOBOM J0Jiel
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBAaTh W MPOBOAUTH XUMHUYECKHE
HKCIIEPUMEHTHI 10 PACHO3HABAHMIO PACTBOPOB WIEJIOYEH M KHUCIOT C
MOMOIIIBI0 UHAUKATOPOB (JIakMyc, heHoNTaIenH, METUIIOPAHXK U JIPYTHe).

K koniy oOyuyeHusi B 9 kjiacce npeamMeTHbIe pe3yibTaTbl Ha 0a30BOM ypOBHE

JOJHKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

e PACKpBIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHITHHA: XUMHUYECKUNA DJIEMEHT,
aToM, MOJEKyJa, HWOH, KAaTHOH, aHHUOH, MPOCTOE BEIIECTBO, CJIOKHOE
BEIIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIICHUS,
XUMHUYECKash peakius, XUMUYECKasl CBA3b, TEIJIOBOU (P (EKT peakiuu, MoJb,
MOJISIPHBIN 00BEM, pacTBop, AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI,
AIIEKTPOJIMTUYECKAs] JTUCCOLMAIIMS, PEaKIMM MOHHOTO OOMEHa, KaTaiu3aTop,
XUMUYECKOE  paBHOBECHE, OOpaTUMble M  HEOOpaTHUMbIe  PEakluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, OKHCIUTEIh, BOCCTAHOBUTEID,
OKHCJICHHE W BOCCTAHOBJICHME, AJUIOTPONus, aM(POTEpPHOCTb, XUMHUYECKas
CBs3b (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas), KpUCTAIIMYECKas pemérka,
KOPpO3Usl METAaJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON pEakiuu, MpeaesibHO
nomyctuMast konteHtpauus [1JIK BemniecTna;

 WITIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUNA U MPUMEHSTH
STH TOHSATHS MPU ONMHUCAHUY BEIIECTB U UX MPEBPALLECHUI;

¢ ICTIOJIb30BaTh XMMHUYECKYI0 CUMBOJHUKY JUIsI COCTaBIEHUS (POPMYJ BELIECTB U
YPABHEHUN XUMHUUYECKUX PEAKIIUN;

e OTIPEACNATh BAJICHTHOCTh M CTENEHb OKHCICHHUS XUMUYECKHX JJIEMEHTOB B
COCIUHEHHUSIX  Pa3IMYHOIO  COCTaBa, MPHUHAJIEKHOCTH  BEUIECTB K
OTpeAeNéHHOMY KIIAcCy COEAMHEHMH Mo (GopmyrnaMm, BUA XUMUYECKON CBS3U
(koBaJIeHTHAsi, MOHHAs, METAJIMYECKas) B HEOPTaHWYECKUX COCTUHEHUSX,
3aps] MOHA M0 XUMHUYECKOU (popmysie, XapakTep Cpelibl B BOJHBIX PAaCTBOpaxX
HEOPTraHUYECKUX COCIMHEHUM, TUIl KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BEIIECTBA;

epackpbiBaTh cMbIci llepuonnueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IMOHUMAaHUE: OIUChIBaTh M  XapaKTepHU30BaTh



tabnuunyo ¢opmy Ilepuoanueckoil CHCTEMbl XUMHUYECKHX SJIEMEHTOB:
pasnuyaTh TOHSATHSA «rJIaBHas moAarpynmna (A-rpymma)y W «moOovyHas
noarpymma (b-rpymma)», Mameie u  OOJBIINE TEPUOABI, COOTHOCHUTH
0003HaueHHUsA, KOTOPbIE UMEIOTCS B MEPUOJAMYECKON TabyuIle, ¢ YMCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsn siapa, 00IIIee YHUCIIO AIEKTPOHOB M PACTIPEICTICHUE UX TI0 AJIEKTPOHHBIM
CJIOSIM ), OOBSCHSITH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUN CBOWCTB JIEMEHTOB
U WX COCAMHCHHWM B TpeAeiax MajblX IMEPUOJOB M TJIABHBIX MOJATPYII C
y4€TOM CTPOCHHUS UX aTOMOB;

e KJJacCUUUMPOBATh XMMHUYECKHE DJIEMEHThl, HEOPraHUYeCKHe BeIleCTBa,
XUMUYECKHE peaknuu (M0 YHWCIy M COCTaBy YYACTBYIONIMX B PEAKIUU
BEIIIECTB, MO TeIIoBOMY 3(h(]eKkTy, Mo H3MEHEHUIO CTENEHEH OKUCICHUS
XUMUYECKUX IJIEMEHTOB);

 XapaKTepU30BaTh (OMUCHIBATH) OOIIKE U Crieu(PUUEcKue XUMUYECKHUE CBOMCTBA
OPOCTBIX W CJOXHBIX BEIECTB, NOATBEpPXKIas OMNHMCAHUE TpPUMEpaMu
MOJICKYJIIPHBIX W HWOHHBIX YPAaBHEHHA COOTBETCTBYIONIUX XUMHUYECKHUX
pEeaKLHnii;

* COCTaBJIAATh YPABHEHHUSI DJICKTPOJIUTUUECKON AMCCOLUMALMUA KUCTIOT, LIEJIoueh U
COJICH, TIOJIHbIE W COKpall€HHbIe YPAaBHEHMsS pEaKIH HOHHOTO OOMEHa,
YpaBHEHUS PEAKIIHii, TTOITBEPKAAIONIUX CYIIIECTBOBAHUE TEHETUUECKON CBSI3U
MEX/Ty BEIIeCTBAMH PA3IMUHBIX KJIACCOB;

 PaCKpHIBaTh CYIITHOCTh OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIHA
MOCPEJICTBOM COCTABIICHHSI DJIEKTPOHHOTO OajlaHCa ATUX PeaKlUid;

¢ IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXKHOCTH TPOTEKAHWS] XUMHUYECKHX TPEBPAIICHUA B  Pa3IAYHBIX
YCIIOBHSIX;

 BBIUUCIISITh OTHOCHUTENIbHYIO MOJEKYISIPHYIO M MOJIIPHYIO MAacchl BEIIECTB,
MAacCOBYIO JIOJII0 XHMMHYECKOTO JJIeMEHTa 1o (opmylie CcoeauHEeHus,
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOAMUTH PACUETHI 1O YPABHEHUIO
XUMHUYECKOUN pPEAKINY;

e COOMIONATh TIpaBWJIA TIOJIL30BAHUS XUMHUYECKON TOCYI0M M J1abOpaToOpHBIM
o0opyI0BaHUEM, a TaKXKE MIpaBuia 0OpalleHusl C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKUUSIMU MO BBIMOJHEHUIO JIAOOPATOPHBIX XMUMHUYECKUX OMBITOB IO
MOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (aMMHAKa M YTICKUCIOTO
rasa);

¢ POBOANTH PEAKINH, TOATBEPKIAOIINE KAYeCTBEHHBIA COCTaB PAa3IMYHBIX
BEILIECTB: pPAacloO3HaBaTh OMNBITHBIM NYTEM XJIOpPUA-, OpOMUI-, HOAMI-,
kapOoHat-, ¢ocdar-, cwiMKar-, cyiabdar-, TUIPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI M HOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHNE B BOIHBIX
pacTBOpax HEOPTAHUIECKUX BEIICCTB,;



o IPUMEHATh OCHOBHBIC OIEpAIlMH MBICIUTECIILHON JCATEILHOCTH — aHadu3 U
CUHTE3, CpaBHEHHE, O0OOIEHUE, CUCTEMATU3AIMIO, BBHISBICHUE MPUYHMHHO-
CJICICTBEHHBIX CBSI3€H — JUISI M3YYCHUs CBOWCTB BEIICCTB U XUMHUYCCKHX
peakiiuii, €eCTeCTBEHHO-HAyYyHble METOJbl IIO3HAHUSA — HaAOJIOJCHUE,
HU3MEpECHHE, MOJICTUPOBAHUE, SKCIIEPUMEHT (PeaslbHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTBo 4acoB
Ne HaunMeHnoBanue pa3iesoB u JIeKTPOHHBIe (HH(POBHIE)
KoHTpoJsbHbIE IpakTH4eckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTsI padoThbI
Pa3nea 1. [leppoHavyanbHble XUMHUYECKHE NIOHATHS
Xumusi — BakHast 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubmuotexa [JOK

' MPAKTUYECKOU IS TENBHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BemectBa 1 xuMuyeckue 15 1 bu6mmoreka [IOK

’ peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no paspeny 20

Pa3znen 2. BaxxHeiilnue nmpeacTaBuTeId HEOPraHU4eCKUX BellecTB
21 Boznyx. Kucnopoa. Ilonstue 6 bubmmoreka [JOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax 2 1 bubnuoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [IOK

’ OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1acChl 1 | 1 bubmuorexa [JOK

' HEOPraHUYECKUX COEIUHEHUN https://m.edsoo.ru/7f41837c

Uroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon n llepuoguyeckas cucrema xumuideckux 3jaeMeHToB /. . MengeneeBa. CTpoeHne aTOMOB.
Xumuyeckas ¢Bsizb. OKHCIUTENTbHO-BOCCTAHOBUTEIbHbIE PeaKI[UU

3.1

[lepuonnueckuii 3aKOH U
IIepuoanueckas cucrema

7

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢




XUMUYECKHX 3J1eMeHTOoB J[. 1.
Mengene-eBa. CTpoeHue aToma

XUMHYECKasd CBA3b.

32 ORHCIHTEN:HO- 8 fffﬁg:f;ffﬁfmss Tc
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
bubmnorexa [JOK
Hroro mo paszery 15 https://m.edsogru/7f4183 7c
PeszepBHoe Bpems 3 bubmorexa LOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME




9 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (wicpp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIe
padoTsI padoThI
pecypchbl
Pa3zgea 1. BemecTBo U XUuMH4YeCcKHe peaKkun
11 [ToBTOpenue u yriy0OaeHue 3HaHUHA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3JIeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexka HOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONIUTHYECKAS JUCCOLIMALIMS. g 1 1 bubnmoreka [JOK
) XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3gen 2. HeMeTa/JILI M X COE€IHHEHUS
21 OO01mas XxapakTepruCcTHKa XUMUIECKIX 4 1 bubnmoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKIX
2.2 snemeHToB VIA nbl. Cepa u e€ 6 bubmmorexa [TOK
' TPYHIHL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKHX
2.3 a1emMeHToB VA- mbl. A30T, pocdop u ux 7 1 bubmorexa HOK
’ TPYTIIEL. ’ P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas XxapakTepruCcTHKa XUMUIECKIX
2.4 anemeHToB [VA bl YTIepoa u 8 1 2 bubmmorexa LHOK
. . FPYIHEL poi https://m.edsoo.ru/7f41a636
KPEMHUI U UX COECUHEHUS
Hroro no paspeny 25




Pa3zgen 3. MeTaJIbI M X COCIUHEHU S

. bu6mmoreka [IOK
3.1 Obmwme cBoiicTra MeTaLIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 AKHENIINE METAJUIBI U UX COSOUHEHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazpeny 20
Pasznen 4. Xumus 1 oOKpyskamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HHU YEJIOBEKA 3 buGnnorexa LIOK
) B P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMms 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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