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MNOACHUTEJIBHASA 3AIINCKA

Pemenue 3aa4 3aHUMaeT B XUMUYECKOM 00pa30BaHUN BaXKHOE MECTO, TAK KaK
3TO OJIMH W3 IPUEMOB OOyuYEHUs, NOCPEACTBOM KOTOPOTo obecreunBaeTcst Oonee
riy0oOKO€e U MOJHOE yCBOEHHE y4eOHOro Marepuasna no XuMuu. YToObl HayuyuThCs
XUMHH, H3y4EHUE TEOPETHYECKOrO0 Marepuanga JOJDKHO  COYETaThbCs  C
CUCTEMATUYECKUM HCIOJIb30BAHUEM DPEIICHHs PA3IMYHBIX 331ad. B IIKoJIbHON
IIpOrpamMMe CyIIEeCTBYET MU30ANYECKOE BKIIFOUEHHUE PACUETHBIX 33/1a4 B CTPYKTYPY
YPOKa, 4TO CHWKAET IUJAKTUYECKYIO POJIb KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEN, U
MOXET NPUBECTH K IMOBEPXHOCTHBIM IPEACTABICHUAM Y YYalIUXCA O XUMHU3ME
IPOLECCOB B mpupone, TexHuke. Co3HATENIbHOE H3YyYEHHE OCHOB XHMHUHU
HEMBICIUMO 0€3 NOHUMaHUs KOJIMYECTBEHHOW CTOPOHBI XUMUYECKUX MPOLIECCOB.

Pemienne 3amad CcONEHMCTBYET KOHKPETH3aLlMM M YIPOYCHHUIO 3HAHUU,
pPa3BUBAET HABBIKM CAMOCTOSITENBHOW PAaOOTHI, CIY)KUT 3aKPEIUICHHIO B MaMATH
y4aIMXCsl XUMMUYECKUX 3aKOHOB, TEOPUU M BaXKHEHIIMX MNOHATUH. BelonHeHwne
3a/1a4 pacMpsieT Kpyro3op ydaluxcs, MO3BOJISET YCTAHABIMBATH CBSI3H MEXIY
ABJICHUSAMM, MEXIYy IPUYMHOM U CIEACTBUEM, pPAa3BUBACT YMEHHUE MBICIUTH
JIOTUYECKH, BOCIIUTHIBAECT BOJIIO K IIPEOJOJICHUIO TPYIHOCTEN.

YMeHue pemars 3aa4yu, SBJSIETCA OJHUM M3 MOKA3aTeIeH ypOBHS Pa3BUTHUSA
XUMUYECKOTO MBIIUICHHUS YyYallluXcs, TIJIyOMHbl YCBOEHUS HMH Y4YEOHOIO
MaTepuaa.

Ilenp npenmera «XUMHA B 3a7a4axX U YIPAKHEHUAX» — PACIIMPEHUE 3HAHUH,
(dbopMUpOBaHHE YMEHUI U HABBIKOB y YYAIlUXCS MO PEIICHUIO PACUETHBIX 3a/1a4 U
YOpaXHEHWA IO  XUMHUH, Pa3BUTHUE  IIO3HABATEIBHOM  AaKTUBHOCTH W
CaMOCTOSATEIIBHOCTH.



COAEPXKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CHCTEME HaYK.
Tena u BemiecTtBa. Du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTofax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U Cl0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYEeCKUe U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MPU3HaKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUUecKHe ypaBHeHusa. Kiaccuduxanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIIOTOMN) SABJICHUH, HAOMIOACHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB pA3JECHHs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJIbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapOCTEPIKHEBBIX ).

BaxHeline npeacTraBuTe i HCOPraHUYECKHUX BeElIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3nemMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] KuUciopoda B JabopaTOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoa B mpupoae. O30H — ajuioTporiHas MoAuGUKAIsS KUCIOPOoaa.



TennoBoit 3¢h(heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3]lyXa, YCWJICHHE MMTAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

MonsipHbiili 00bEM razoB. Pac4éTsl Mo XUMUUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuUpoOie M B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHHre NpUpPOaHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukaims
OKCHUJIOB:  cosieoOpa3syromire  (OCHOBHBbIC, KHUCJIOTHBIE, aM@oTepHbIe) W
HecosneoOpazyronme. Homenknatypa oxcugoB. Du3nyeckue U XHUMHYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss OCHOBaHM: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotsl. Knaccudukanusa kucinor. HomeHnkinarypa kuciaor. @usznyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIoT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomyuyeHue conen.

['eHeTnyecKkas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE CONEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyYEHHUE,
coOuMpaHue, pacrno3HaBaHWE U M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
npeKpalleHus ropeHus (moxkapa), 03HaKOMJICHHE C 00pa31iaMy OKCUJIOB M OTICAaHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, paClO3HABAaHHE M U3YYCHUE CBOWMCTB
BOZIOpo/ia (TOpeHwue), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (BozmoxHO
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHUE 00PA3I[0B BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWe OCOOCHHOCTEH pacTBOPEHMS BEHIECTB C Pa3IMyHOMN
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllue€M) (BO3MOXKHO HCIIOJIb30BAaHUE BHUJEOMATEpPUATIOB), HCCIEJOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHUE N3MEHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcunia meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METalaMu, peakiui
HEWTpanu3aluu, NOJyYEeHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO
MeTaJula APYTUM U3 PacTBOPA COJIM, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiilne KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. U. MenpgeneeBa. CtpoeHne aroMoB. XMMHYeCKasl CBS3b.
OxuCcANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIUU

[lepBble TOMBITKM KIACCU(PUKAMKU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoanueckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas Gopms [lepuonnyueckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonbl W TpyIIibL.
Du3NYECKU CMBICI TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIIHI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XMUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH M3MEHEHUSI pajiuyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METATMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPpyIaM U Mepruoiam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tpornecchl OKUCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPAaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3aoKeHUs, COCAMHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCIOJIb30BaHME KaK OOIMUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TAK Y MOHATHUM, SIBISIOMINXCSI CUCTEMHBIMU JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IIUKJIA.



OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNEepUOJUIHOCTb, HaOIIOCHNUE,
HKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHHE, MOJIETb, SBJICHUE.

dwusuka: MmaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOIIHI,
PaMOaKTUBHOCTh, MOJICKYJa, AJICKTPUYCCKUU 3apsiyi, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUECKHe BEIHYMHBI, €IMHULIBI
U3MEPEHHsI, KOCMOC, TIJIaHEeThl, 3BE3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaJIbl, TOPHBIE IOPOIBI, TIOJIE3HBIC
UCKOTIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIbHON EATEIBHOCTU B COOTBETCTBUU C TPAJULMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHM, HPHUHSTHIMU B
o0miecTBe MpaBWIaMM M HOPMAMH IIOBEICHHMS M CIIOCOOCTBYIOT IIpoLEeccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00yUYarOIIUXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJCTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHEHTalUd U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

* 0CO3HaBaTh ce0s IIEHHOM 4YacThi0 OOJIBIIOTO Pa3HOOOPA3HOTO MHPA
(TpupoakI U OOIIECTBA);

* HCHBITBIBATh YYBCTBO TOPAOCTHU 3a KPACOTY POJIHON MPHUPOBI, CBOIO MAIIYIO
Ponuny, crpany;

* (hopmynHrpoBaTh cCaMOMY MPOCTHIE NPaBUIIA TOBEACHUS B IPUPOJIE;

* 0CO3HaBaTh ce0s rpaxkaaHuHoM Poccuu;

* OOBSACHATDH, YTO CBA3BIBAET TEOSI C UCTOPHUEH, KYJIbTYpOH, CyAbOON TBOErO
Hapoja u Bcer Poccun;

* HCKaThb CBOK TO3UIMIO B MHOrooOpazuum  OOILIECTBEHHBIX U
MHUPOBO33PEHYECKUX MO3ULUHI, 3CTETUUECKUX U KyJIbTYPHBIX ITPEANIOYTEHUN;

* YBa)KaTh HUHOE MHEHHUE;

* BbIpadaThiBaTh B MPOTHBOPEUYMBBIX KOH(IMKTHBIX CUTyalUsX IpaBUIIA
MOBEICHUS.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe wmeranpeaMETHBIX pe3yJNbTATOB BBIICISIOT 3HAYUMBIC I
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIIEHAYYHBIC MOHATHS (3aKOH, TEOPUS, PUHITUII,
rurnore3a, (QakT, CHUCTEMa, TMPOIECC, DKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MHUpa, U YHUBEpCaAIbHbIC YUeOHbIE NeMCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
JESITETbHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble jornueckue aeiicTBUA:



YMEHUSI HWCIOJL30BaTh MPUEMBI JIOTUUECKOTO MBINIJICHUSI TPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MIPU3HAKHN, YCTAaHABIMBATh B3aMMOCBSI3b C JIPYTUMU TOHSITHSAMH), WCIIOIH30BATH
TOHSTUS JIJI1 OOBSICHEHHUS OTJCNIBHBIX ()aKTOB U SIBJICHUMN, BRIOMPATh OCHOBAHUS U
KPUTEPUU IS KJIACCU(PUKANKA XUMHUYECKUX BEIIECTB M XUMHUYECKHX pEaKIni,
yCTaHABIMBATh MPUINHHO-CICJACTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yUCHWS,
CTPOUTH JIOTUYECKHUE PACCYX ACHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHN),
JIeNIaTh BBIBOJIBI U 3aKJIFOUCHUS;

YMEHHE TIPUMEHATh B TIPOIECCe TMO3HAHUS TMOHATHS (TIPEeIMETHBIE U
MeTanpeMETHBIC), CAMBOJINYECKIE (3HAKOBBIC) MOJIEIH, UCTIOIh3yEMbIEe B XUMUH,
peo0pa3oBEIBATH MHPOKO MPUMEHSIEMBIE B XUMHH MOJICITHHBIC TTPEICTABICHUS —
XUMUYECKANA 3HAK (CMMBOJ dJEMEHTa), XuMHuueckas ¢opMmyna W ypaBHEHUE
XUMHUYECKON peaKIuu — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 33/1a4, C YUETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MIPU3HAKN W3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XMMHYECKUX PEaKITUH,
BBEISIBIIATH  OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3H U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3zoBble ucciaeaoBarebCKue 1eHCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCH B KaueCTBE WHCTPYMEHTA
MO3HAHUS, & TAKXKE B KA4€CTBE OCHOBBI [T (POPMUPOBAHUS THITOTE3HI TIO TTPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

NpUOOpPETEHUE ONbITa M0 IUIAHUPOBAHUIO, OpPraHU3AIMH W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO Pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUS, COCTABIATH OTUET
O MpOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPHPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TOJyIaeMy0 U3 Pa3HBIX HCTOYHUKOB
(HaygHO-TIOMyJIApHAs JIUTEpaTypa XUMHUYECKOTO COJAEpXKaHUSA, CIPABOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO M
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

yMEHUE TPUMEHSATh Pa3IUYHbIC METOJABl U 3alpPOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIs BBITOJTHCHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICAEHHOTO THIIA, IPHOOPETCHHUE OTBITA B
0o0JaCTH  HMCTOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIOJb30BAHUS PA3TMYHBIX MTOUCKOBBIX CUCTEM,
CaMOCTOATEIFHO BHIOMPATH ONTUMANBHYIO (hOpMY TIpeacTaBiIeHus] HHPOpMAIUU U



WUTIOCTPUPOBATh peEIlaeMble 3aJaydl HECJIOXHBIMA CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpauku U UX KOMOWHAIUSIMUY;

YMEHHE WCIIOJIb30BaTh M AaHAIM3UPOBAaTh B Ipolecce Y4YeOHOH W
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM NPOMBIIUICHHOCTH,
CEJIbCKOI0 XO34MCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXKaroIled HpPHUpPOIHOM
CpEIB.

KoMMyHuKAaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBUS:

YMEHHMSI 33]1aBaTh BOIPOCHI (B X0OJ€ AUaora v (WIn) TUCKYCCUH) IO CYLIECTBY
oOcykgaemMol TeMmbl, (OPMYIMPOBAaTH CBOM MPEIIOKEHHUS OTHOCUTENIBHO
BBITIOJIHEHMS IIPEIIOKEHHON 3a/1a4H;

YMEHHSI ~ TPEJCTaBIATh  TMOJYYCHHBIE  Pe3yJbTaThl  MMO3HABATEIBHOM
NESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HUKAIOIIKX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUSI
COBMECTHBIX JICWCTBUH, OIpelIeJIeHUEe KpPUTEpPUEB IO OLIEHKE KauyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerysisiTUBHbIe YHUBepPCAJbHbIEe YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEAENATh LENH JESTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeILHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENBHBIX 33]a4, CAMOCTOSITENIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPU BBINOJHEHUM 33JaHAW C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHMBAaTh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, ITpeIiaraéMble B YCIOBUHU 3aJaHHM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMEeTHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaiibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4YHbIC 3HAHHS, YMEHHUS U CIIOCOOBI
JNeucTBUH, crienuduyeckue sl mpeaMeTHol obsnactu «OOIIECTBEHHbIE HAYKW,
BUJBl JEATEIIBHOCTA MO IIOJYYEHUIO HOBOTO 3HAHUSA, €ro HWHTEPHpPETALUH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.

K koniy oOyuenus B 8 kiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:



pacKphIBaTh CMBICI OCHOBHBIX XMMHYECKUX IMOHSATHH: aTOM, MOJIEKYyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCIVMHEHUSA, PEaKIMU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKINH, TEIII0BOU A EKT peakiuu,
AJIpO aToMa, dJEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paguyc aToma,
XUMUYECKas CBS3b, MOJSPHAS W HEMOJSIpHAs KOBAJEHTHAsl CBA3b, MOHHAs
CBSA3b, HOH, KaTHOH, AaHWOH, pPACTBOpP, MaccoBas JOJIsI BellecTBa
(mpolleHTHAas: KOHUEHTpaLus) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHWMHUYECKHX TIOHATHA H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BELIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJI COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OIIPENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COECIUHEHUSX,
CTENEHb  OKHUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAasT W HOHHAas) B
HEOPTraHWYECKNUX COECUHEHUSX;

packpeiBath cmbica Ilepuommueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MosioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXPAaHEHMSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOTapo;

OMHUCBHIBATh M XapakTepu3oBaTh TaONMuHyto ¢dopmy Ilepuoandeckoit
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaThb TMOHATHS «TrJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», mManeie U
OosbllIne TNEPUOAbl, COOTHOCUTH O0003HAUEHMSI, KOTOpPbIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMmudeckux diemernToB J[. U
MenzeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij Aapa, o01ee Yucio 3IEKTPOHOB U
pacnpeiesIeHUe UX 10 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATH XMMHUYECKHUE SJIEMEHTHI, HEOPTaHWYECKUE BELIECTBA,
XUMHUYECKHE peakuuu (10 YMCIy W COCTaBy YYacTBYIOLIUMX B pEAKLUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);



XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEP KA OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUMN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO »3jeMeHTa 1o (opMmyse COEeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XUMHUYECKOHN peaKinu;

MPUMEHSITH OCHOBHBIE OIEPAIIMK MBICIUTEIBHOU JEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEeHHWe, CHUCTEeMAaTH3aIuio, Kiaccu(uKamro,
BBISIBJICHUE MPUYUHHO--CJIECACTBEHHBIX CBSA3EH — JUISI U3YyYECHUS CBOICTB
BEIIECTB M XHUMHUYECKUX PpPEAKLHM, €CTECTBEHHO-HAYYHbIE METObI
NO3HAHUA — HAOJIOJICHHE, U3MEpPEHHE, MOJECIHPOBAHUE, SKCHEPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIEI0BATh IMPAaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCY0M U 1a00paTOpHBIM
o0opyZ0oBaHUEM, a TaKXe ImpaBuiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB IO MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BomopoJia M KHCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMPENEIEHHON
MacCOBOM J0JIEM PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IMPOBOJIUTH
XUMHUUYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WLIEIOUEH U
KHUCIJIOT C TIOMOIIbIO UHJIUKATOPOB (JTaKMYyC, (eHON(PTAICHH, METUIOPAHK
U ApyTHE).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE

HanmenoBaHmue pa3jiesioB U TeM (uu¢posBbie)
Ne n/m KonTpoJabHbie IIpakTnyeckue

NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

Paznea 1. Xumuueckue GopMyIibt
Hroro no pazneny 5

Pazpnen 2. KosmuecTBo BemecrBa. Unesio Aporaapo. Moasipuast Macca. MossipHblii 00beM rasa

Hroro no pazneny

4

Pazjgen 3. Pacuernl, cCBA3aHHbIE C HCIOJIb30BAHUEM IIOTHOCTE, OTHOCUTEIbHBIX ILIOTHOCTEI ra3oB

Hroro o pasaeny 3

Paznen 4. Cmecu. PactBopsl. Kpucramnoruaparsl

Hroro no pazneny 4

Paspnen S. BeruncieHus 1o ypaBHeHUsIM XHMHUYECKOM peaKkuuu

Hroro o pazaeny 12

Paspnen 6. Pacuersl 10 TepMOXHMHUYECKHM YPABHEHHUAM

Hroro o pazneny 3

Paspnen 7. BaxkHeillMe KJIaCChl HEOPraHUYECKUX COCAMHECHUM

Hroro no pazneny 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 3




ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosmuecTBo DJIeKTPOHHbIE
Ne i/m Tema ypoka 1acon wHppoBhIe
o0pa3oBaTe/ibHbIE
Bcero
pecypcsl
1 Brruncnenue OTHOCUTENBHON MOJIEKYIISIPHONW MacChl BELIECTBA 1
9 Xumnueckue Gopmyisl. HaxoxxeHre oOTHOLIEHHS Mace 3JIEMEHTOB 110 1 bubnuoreka [IOK
XUMHAYECKOH (OpPMYIIe CII0KHOTO BEIIECTBA https://m.edsoo.ru/ff0d2be8
3 BeiBog xumuueckux (opMys1 110 OTHOIIEHHUIO Macc 3JIEMEHTOB, BXO/SIIUX B 1
COCTaB JAaHHOI'O BELIECTBA
Haxox1eHre MacCoBBIX J10JIEH 2JIEMEHTOB B CII0KHOM BEILIECTBE 1
5 BeiBo npocreiiieit popMyiibl coeJMHEHUs IO MAaCCOBOM J10J1€ JIEMEHTOB
6 3azauM ¢ UCIOJIB30BAHUEM IIOHATHS «MOJIbY», YUCI0 ABOTaxpo 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0d542e
7 3aza4yM ¢ UCIOJIb30BAHUEM IIOHSATHS «MOJIb», YUCIIO YACTHIL 1
8 3ajauu ¢ UCMOJIb30BAHUEM TTOHSTHS «MOJIbY, MOJIIPHBIN 00BeM 1 bubmmorexa LHOK
https://m.edso0.ru/ff0d5230
9 3amaun Ha Ta30BbIe 3aKOHBI 1
10 PacueTtsl o onpeneneHno MacCoBOM 10JIM PaCTBOPEHHOTO BELLIECTBA
11 Brruncnenmne Macchl pacCTBOPEHHOTO BEILIECTBA, COAEPIKAILErocs B 1
ONpPEACIEHHON Macce pacTBOpa C M3BECTHOM MAaCcCOBOM J0JIEH
Brruncnenune Macchl pacTBOPUTEINSI U PACTBOPEHHOT'O BEIIECTBA IS
12 MIPUTOTOBJIEHUS OIPEIeJICHHON MacChl pacTBOpPa ¢ U3BECTHOM MaccoBOM 1
oJen
13 Boruncnenus 1o XMMMUECKUM YPAaBHEHUSIM MacC BEILECTB 110 U3BECTHOMY 1

KOJIMYCCTBY BCUICCTBA




Brrancinenune maccel IMpoaAyKTa p€aKluu, Korja BEIICCTBA B34ATEI B BUAC

14 PacTBOPOB C U3BECTHOM MacCCOBOM J10JI€M paCTBOPEHHOIO BEIECTBA

15 Brluncnenne OTHOCUTENBHOM INIOTHOCTH a30B 110 OTHOCUTEIBHOMN bubmumorexa [IOK
MOJIEKYJIIPHOU Macce https://m.edsoo.ru/ff0d55a0

16 Brruucnienne o6bema rasza, moy4aromerocst pu B3auMOICHCTBHH
OIIpEIECICHHBIX UCXOAHBIX BELIECTB

17 Brruncnenmne o6bema raza, Tpedyronierocs s moay4eHus onpeaeIeHHON
Macchl BeLIeCTBa

18 Brruncnenmne o6bema raza, HEOOXOAUMOTO JJIsl PEAKINH C OTpPeAeICHHBIM
00BEMOM JPYroro raza

19 Brruncnenue BbIxoJa MNpOAyKTa PeaklMK B IPOLIEHTaX OT TEOPETUUECKU
BO3MOYKHOI'O

20 Brruncnenue BpIxoa MPOAYKTa PEaKIMK B MPOLIEHTaX OT TEOPETUUYECKU
BO3MOXHOI'O

21 PacyeTsl N0 XMMHYECKUM ypaBHEHUSIM, €CIIM OJJTHO UX MCXOJHBIX BELIECTB
JIAHO B U30LITKE

29 PacyeTbl Mo XMMHUECKUM ypaBHEHUSIM, €CJIU OJTHO UX HUCXO/IHBIX BEIIECTB
JTAaHO B U30BITKE

93 Brruncnenue Macchbl IPOAYKTa pEaKIIMU [0 U3BECTHON Macce HCXOHOTO
BELIECTBA, CONEPKALLETO ONPEAEIEHHYIO MaCCOBYIO JIOJIIO0 IPUMECEN

24 Brruncnenue Macchbl MPOIyKTa peakliuy M0 U3BECTHONW Macce UCXOIHOTO
BELIECTBA, COEPKALLETO ONPEAEIEHHYIO MaCCOBYIO JIOJII0 PUMECEN

o5 Haxosxnenne MonexynsipHor (hOpMyITbl Ta3000pa3HOTO BEIIECTBA HA
OCHOBaHUU €r0 OTHOCUTEIHHON IIIOTHOCTH M MacCOBOI J10JIN 3JIEMEHTOB

26 Haxoxaenne MoaekyasipHoi hopMysibl Ta3000pa3HOro BelecTBa Ha
OCHOBAHUU €T0 OTHOCUTEIBHON INIOTHOCTH M MACCOBOM JI0JIN 3JIEMEHTOB

97 Omnpenenenne MOJICKYJISIPHON (DOPMYJITBI BEIIECTBA IO €T0 OTHOCUTEIHHOM

IUIOTHOCTH U Macce UM 00beMy IPOIYKTOB CTOpaHUs




Omnpenenenre MOJIEKYJISIPHOM GOpMYIIbI BEIECTBA 10 €r0 OTHOCUTEIHHON

28 TUIOTHOCTH U Macce WM 00beMY MPOJAYKTOB CTOPAHUS 1
29 KomOuHupoBaHHbIe 3a1aun. Pemenue 3a/1a4 Ha mapajuiebHble PeaKinu
30 PacueTs! 10 TEepMOXUMHYECKIM YPAaBHEHHSIM
31 PacyeTsl 10 TEPMOXMMHUUYECKUM yPaBHEHUSIM
32 ['eHeTHvecKas CBA3b MEK/IY KlIacCaMH HEOPTaHUYECKUX COCITUHCHUM 1 bubmmorexa LIOK
https://m.edso00.ru/00ad9a50
33 I'eneTrueckas CBSI3b MEX/1Y KJIACCAMU HEOPTaHMYECKUX COCTMHEHUH
34 [eHeTryeckast CBsI3b MEK/Y KI1aCCaMH HEOPTaHUYECKHX COCANHCHHIA
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Pynzutuc I'.E., ®enpaman @.I'. Xumus. 8 knacc. M.: Ilpocsemenue, 2022.

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Xumus. 8-9 kmaccel. ba3oBwlid ypoBeHb. MeTOauWYecKHEe PEKOMEHIAIMU K YYeOHHKaM
Pymzutuc I'.E., ®enbaman O.I'.
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