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IHOACHUTEJIBHAA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 0O0IIIEro 00pa3oBaHMs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHUS OCHOBHOHM 00pa3oBaTEeNIbHON MPOrpaMMBI OCHOBHOTO
obmiero o6paszoBanus, npeacraBieHHbIx B GI'OC OOO, a Takke Ha OcCHOBE (enepanbHON
pabodeil mporpaMMBbl BOCIIUTAHUS U ¢ YIETOM KOHIICTIIIMU IPETOJaBaHusl yueOHOro IpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX OpraHu3anusax Poccuiickoin deaepanmm.

[Iporpamma mo xumuu Aa€T NpEACTaBICHUE O MLENAX, OOHIed cTpareruu OOydeHus,
BOCIIUTAHUS W Pa3BUTH OOYdYaIOIIMUXCS CPEACTBAMH y4yeOHOro MpeIMeTa, YCTaHABIIMBAET
00s13aTeIbHOE TIPEAMETHOE COJIEpKAHUE, MPeIyCMaTPUBAET pacIpeesieHUe ero mo Kjiaccam u
CTPYKTYpPUPOBAHUE M0 pa3jieiaM U TeMaM MPOrpaMMBbl 110 XMMUH, OIPEAEIseT KOJIMYECTBEHHbIE
W Ka4yeCTBEHHBIE XApPaKTEPUCTUKH COJACPKAHUSA, PEKOMEHAYEMYIO IOCJIEeI0BATEIbHOCTh
U3YUYCHUS XUMUU C YYETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTUKH Y4eOHOTO
mporecca, BO3PaCTHBIX OCOOCHHOCTEH 00yUYarOIIUXCsl, OMPEACIIIECT BO3MOXHOCTH MPEAMETa IS
peanuzanuu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl HA
YpOBHE OCHOBHOI'0 00111eT0 00pa3oBaHus, a TakKe TpeOOBaHUH K pe3ybTaTaM 00y4eHUsS XUMUU
HA YypOBHE MeNeil W3y4YeHHs MpeaMeTa M OCHOBHBIX BHJIOB Y4eOHO-IIO3HAaBaTEIbHOU
JESATEIbBHOCTH 00Yy4aroIIerocs 1o OCBOCHUIO Y4EOHOIO COJIEpIKaHuUs.

3HaHHE XUMHUH CIIY>)KUT OCHOBOH 11 (JOPMHUPOBAHUS MUPOBO33PEHHUS 00Yy4arOIIerocs, ero
MPEJICTABICHUA O MAaTEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMHUPYEMbIEe XUMHUCH
MPEJICTABICHHS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 IBOJIOLMU BEIIECTB B MPHUPOJIE, O MyTSIX
pemieHus TI00ANBHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEIOBEUECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOI U FKOJIOTHUECKO 0e30MacHOCTH, TPOOIeM 3paBOOXPAHECHHUSL.

H3ydenue xumuu:

CIOCOOCTBYET peanu3aliil BO3MOXHOCTEH Ml caMOopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 001Iei 1 (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B ((OPMHUPOBAHKE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEJIbHOM  y4yeOHON  JCATENBHOCTH, OSKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B I[IOBCEAHEBHOM JKHM3HHM, TaK © B
npoeCCHOHAIBHON JESATEIHHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOrO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI IEIOCTHOTO
B3TJIsAJ1a HA €MHCTBO MPUPOJIBI M YETIOBEKA, SIBJSETCS OTBETCTBEHHBIM TAllOM B (POPMUPOBAHUU
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00yUYarOIIUXCs;

crocoOcTByeT (OPMHUPOBAHHUIO IICHHOCTHOIO OTHOIICHUS K ©CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B DKOJIOTMYECKOE OOpa3oBaHUE
oOyJarouuxcs.

JlanHble HampaBiieHHs B OOYYEHHHU XUMHUU 00ECMEUMBAIOTCS CHEHU(UKON Comep KaHUs
y4eOHOro TpeIMeTa, KOTOPBIA SBISICTCS TEIarorTMYecKd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKN XMMUU Ha OMpPENIeIEHHOM dTarie €€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa30BaHHS OPHCHTHPOBAH HA OCBOCHHE
00y4aroIMMHUCS CUCTEMbI TIEPBOHAYATBHBIX MOHATUN XUMUU, OCHOB HEOPTraHUYECKOW XMUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaepaHHs MPOrpaMMbl IO XUMHH c(hOpMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxoAa kK e€ m3ydenuto. ConaepaHuE CKJIQJbIBACTCA W3 CHUCTEMBI MOHATHH O XUMHUYECKOM
9JIeMEHTE W BEUIECTBE M CHCTEMbl NOHATUH O XHUMHUYECKOW peakuuu. OOe 3TU CUCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO TMPUHIMITY IOCJIEIOBATEILHOTO PAa3BUTHS 3HAHUM HA OCHOBE
TEOPETHUYECKUX MPECTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YY€HHUsI O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— IPEJCTaBICHUN 00 ANEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PaCTBOPAX.



Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHYECKH IOJYYEHHBIX M
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBLHO OT OJHOTO YpPOBHSA K JPYromy,
BBIMOJHSAS (YHKIIUN OOBSICHEHUS U MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHS U3yYaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HOPMHPOBAHHUIO TMPEACTABICHUS O
XUMUYECKOM COCTABJIAIOIIECH HAYYHOM KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOM IIPUPOJBI,
LEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HaHHUIO U METOJIaM MO03HaHus B Hayke. M3yyeHue xumuu
OPOUCXOAUT C MPHUBJICYCHUEM 3HAHUW W3 paHEe M3YyYEHHBIX YYEOHBIX IPEIAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccsl» u «Pu3mka. 7 Kinacey.

[Ipu n3yueHnn XUMHUHA TPOUCXOTUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMUYECKON HAyKH KaK
00J1acTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYECKON NEATEIHHOCTH YeIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUpPOBOW KYyJbTyphl. 3a/ilada yueOHOro IpeiMeTa COCTOUT B (POPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HaHHM — BaKHEHIINUX (DaKTOB, MOHATHI, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B
NPHUOOILIEHNHU K HAyYHBIM METO/IaM MMO3HAHUS IIPU W3YYCHHUH BEIIECTB U XUMUYECKUX PEaKLnid, B
GopMHpOBaHMM W pPa3BUTHM TIO3HABATEIbHBIX YMEHHA M WX MNPUMEHEHHMH B Y4eOHO-
MO3HABATENIbHON U y4eOHO-MCCIeA0BATEIbCKOM AeATeIbHOCTH, OCBOGHUU MPABHII O€30MacHOT0
oOpallleHus C BEIIeCTBaMU B IOBCEIHEBHOM JKHU3HMU.

[Tpy u3yuyeHUHM XUMUU HA YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
nproOpeny Takue e, KaK:

— (hopmHpoBaHNE UHTEIJIEKTYadbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOPa30BaHMIO,
COTPYHUYECTBY, CAaMOCTOSTEIILHOMY TPHHITHIO DPEUICHWH, CIOCOOHOW aJanTHUpOBAaThCA K
OBICTPO MEHSIOIINMCS YCIIOBUSM KHU3HU;

— HamNpaBJICHHOCTh OOYYEHHS Ha CHUCTEeMaTH4ecKoe NpuoOmieHrne oOydarommxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABATEIbHOW  JEATENbHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHWS,
(OpMHPYIOITIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHM;

— obecrnieueHue YCJIOBHM, CHOCOOCTBYIOIIUX MPUOOPETEHHI0 OOYYalOIIMMUCS OIbITa
pa3HoOOpa3HON /EATEIbHOCTH, MO3HAHUSA M CaMONO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIETEHIIHI), IMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIs PA3IMYHBIX BUIOB JCSITEIbHOCTH;

— ¢opmupoBanue o0mel PyHKIMOHATBPHON B €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
YHClie YMEHUH OOBSCHATH M OLICHUBATDH SIBICHUS OKPYXKAIOLIErO0 MHUpA, HCIONb3ys 3HAHUS U
ONbIT, IOJIYYEHHbIE IpPU M3YyYEHUU XHUMHUH, NPUMEHATh HUX IMpHU pEIIeHUH mnpodiieM B
MOBCEHEBHOM )XKU3HU U TPYJAOBOM €ATEIbHOCTH;

— (hopMupoBaHue y 00Y4arOMUXCs TYMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUsI IIEHHOCTH
XUMHUYECKUX 3HAHHUM A1 BBIPAOOTKM SKOJOTHYECKH I€IecO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOOpPY
npoduIis ¥ HaNPaBJICHHOCTH AaJbHEUIero 00ydeHusl.

O61ee yucino 4yacoB, OTBEAEHHBIX ISl U3YYSHHs] XMMHUU Ha YPOBHE OCHOBHOTO OOIIIETO
obpasoBanusi, coctaBisieT 136 yacos: B 8 kitacce — 68 yacos (2 yaca B Hefen0), B 9 kiacce — 68
yacoB (2 yaca B HEZICIIIO).



COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHauya/JbHbIE XUMHYECKHE TOHATHUS

[Ipeamer xumuu. Posib XuMuM B JKM3HU 4YelOBEKa. XMMHsS B CUCTEME HaykK. Tena u
BemecTBa. dusnyeckue CBOICTBAa BEIIECTB. ArperatHoe cocTosiHue BemiecTB. [loHsiTue o
MeTOJIaX MMo3HaHus B XuMuu. YucTeie BemecTBa U cMecu. CrocoObl pa3iesieHus cMecen.

ATOMBI ¥ MOJEKYJIbl. XUMHUYECKHE dJeMEHTbl. CHUMBOJIBI XHMHUYECKHX D3JIEMEHTOB.
[IpocTble u cioXkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass ¢opmyrna. BaleHTHOCTP aTOMOB XHMHMUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENIbHASI MOJIEKYJIsipHast
Macca. MaccoBasi 10J11 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHH.

KonuuectBo BemecrBa. Monb. MousipHas macca. B3auMOCBsI3b KOJIMYECTBA, MAacChl U
YHClIa CTPYKTYPHBIX €IMHHUII BenecTBa. Pacu€Tsl mo hopMynaM XUMUYECKIX COCTUHEHUIA.

®u3znueckue M XMMHUYECKHE SIBICHUS. XUMUYECKas peakuus U e€ IMpU3HAKUA. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYeCKUe ypaBHeHUd. Kinaccupukauss XUMUYECKUX PEaKIUid
(coenuHeHus, pa3I0KEeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKOHM MOCYyI0#, mpaBuiamu paboThl B Jaboparopuu U MmpuéMamu
oOpareHust ¢ J1abOpPaTOpHBIM O0OpYyIOBAaHUEM, M3YUYCHHE WM ONMHCAaHWE (U3MUYECKUX CBOHCTB
00pa3110B HEOPraHUYECKNX BELIECTB, HaOM0AeHne (U3NUECKUX (IIJIaBICHUE BOCKA, TAsTHUE JIba,
pacTupaHue caxapa B CTYIIKE, KAIICHHE U KOHJCHCAIMS BOJAbI) U XUMUYECKUX (TOPEHHUE CBEYH,
MPOKAJTUBAaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBIE MeJla ¢ KHCIOTOMN) SIBIICHUH, HaOII0IeHe
W ONKCAaHWE TPU3HAKOB IIPOTEKAHUS XMMHUUYECKHX peakiui (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapus, pasznoxkeHue ruapokcunaa menu (I1) mpu
HarpeBaHWM, B3aWMOJCHCTBHE >keie3a ¢ pactBopoMm comm menu (II), m3ydenme crmocoOoB
pa3fielieHusT CMeceil: C MOMOIIBI0 MarHuTa, (UIbTPOBAHUE, BbIAPUBAHME, IUCTHIUISLIMS,
xpomatorpadusi, TMPOBENCHHWE OYUCTKHA TOBAPEHHOW CONHM, HAONIOJCHHE W OIKMCAHUC
pE3yNbTAaTOB IMPOBEACHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3/IaHHE
MojiesIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

BaskHelinmue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kucimopoa — aleMEHT W IPOCTOE BEIIECTBO.
Haxoxzaenue kuciaopona B npupoze, Gu3nyeckue U XMMHYECKHe CBOMCTBA (PEeaKIMi TOPEHHS).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJIydeHHsS KHUCIOpoJa B JlabopaTopuu u
IPOMBINUIEHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — alioTporHas MoauduKanus
KHCIIOPOJA.

TemnoBoit 3¢h(dekT XUMUYECKOW peakIHH, TEPMOXMMHYECKHE YypaBHEHHUS, 5K30- U
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOsL.

Bomopon — anemeHT u mpocroe BemecTBO. HaxokneHue BoIOpoja B MPUPOJE,
duznyecKre 1 XuMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oyueHus. KucioTer u comnu.

MoutsipHbIii 00BEM Ta30B. PacdéThl M0 XUMUYECKUM YpaBHEHUSIM.

®uznueckue cBoucTBa BOJbl. Boma kak pactBoputenb. PactBopsl. HacklienHble U
HEHACHIIICHHBIE PAacTBOpbl. PacTBOpUMOCTh BelIeCTB B BOjJe. MaccoBasi 10Js BEIIECTBa B
pacTBope. XUMHUECKUE CBOMCTBa BOoAbl. OcHOBaHUs. Poiab pacTBOpoOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabsl B mpHpoje. 3arps3HEHUE MPUPOIHBIX BoA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudpukanus neopranmdeckux coeamaeHuid. Oxcuabl. Kinaccudukamus OKCHIOB:
coneoOpa3ymolre (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoeoOpasyromue. HoMenknatypa
okcu10B. dusnyeckne U XUMUYECKHUE CBOKMCTBA OKCHIOB. [lomyuenue okcuaos.



OcHoBanus. Krnaccudukanusi OCHOBaHMI: WIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBanuii. @uU3MYECKHE W XMMUYECKHE CBOWCTBA OCHOBaHWU. llomyuenne
OCHOBaHHI.

Kucnorel. Knaccudukarus kucinor. Homenknarypa kucinor. OU3ndecKue U XUMUYCCKHEC
cBoiicTBa KucioT. Pan akrusHoctu metaiuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenkiatypa coneil. @dusznueckue U XUuMU4ecKue cBoicTBa coieil. [lonyuenue
coJieil.

I'enernueckas cBsI3bp MEK]1y KJIACCAMU HEOPTaHUYECKUX COCTUHEHHUI.

Xumuueckuit IKcnhepumenm:

KaueCTBEHHOE OMpEe/IeNICHHEe COACpKaHUs KUCIOpOoaa B BO3AyXe, MOIyYeHUE, COOUpaHue,
pacro3HaBaHHe M HM3yYEHUE CBOMCTB KUCIOPOJa, HAOMIOJEHHE B3aWMOJCWCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3ZHMKHOBEHUS M IMPEKpalleHUs TOpeHus (Ioxapa), O3HAKOMJICHHUE C
o0Opa3llaMu OKCHJOB M ONUCAaHHE HX CBOICTB, NOJIy4YeHHE, COOMpaHUe, paclio3HaBaHUE U
M3y4YeHUE CBOMICTB Boaoponaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcugom meau (1)
(BO3MOYKHO HCIIOJIb30BAHKME BHIEOMATEPUANIOB), HAOIIOJeHHE 00PAa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IUYHOW PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MacCOBOM JoJie pacTBOPEHHOTO BEIECTBA,
B3aMMOJICICTBHE BOJABI C MeTaUIaMM (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPa3I[0OB HEOPraHMUYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOZICHUE M3MEHEHUSI OKPACKH WHIUKATOPOB B PACTBOpAaX KHUCIOT U IIEJIOYEH, M3ydeHUe
B3aumoyeiictBus okcuga meau (II) ¢ pacTBopom cepHOW KHMCIOTBHI, KHCIOT C METaJUlaMu,
peakuuii HEUTpalIu3aluu, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajla IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIEPUMEHTANIbHBIX 3a]a4 0 TeMe «BaxkHeliue
KJIACChl HEOPTaHUYECKUX COEAUHEHUIN.

Ilepuoauyeckuii 3axkon u Ilepuoanmyeckasi cucrema xummu4deckux jiementon . U.
MenpeneeBa. CTpoeHue aToMOB. XUMHY€ECKaAA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBpie MONBITKH KJIACCU(UKAIMA XUMHUYECKHX JJIEMEHTOB. [loHATHE O rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIETOUYHO3EMEIbHBIC METAIUIbI, TaJOTE€HbI, UHEPTHBIEC Ta3bl).
DJeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OoTepHBIE OKCHUIBI i THAPOKCHUJIBI.

[lepuonnueckuii 3akoH. Ilepmoanueckas cucrema xumuyeckux »siementoB /J[. .
MengeneeBa. KopoTkomepuonnas u auHHONEpHoaHAs (GopMbl [lepuoandeckoil CHUCTEMBI
xumuueckux diemeHToB J[. M. Menneneesa. Ilepuonst u rpynmsl. Duznueckuid CMBICH
MOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIBI JIEMEHTA.

Crpoenune aromoB. CocraB aroMHbiXx sazaep. HM3ortombl. Onextponsl. CtpoeHue
AJIEKTPOHHBIX 000JI0UYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX 3JIeMEeHTOB [lepuoanueckoil cucTemsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUI0 B
[Tepnonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTU M3MEHEHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOJAM.

3nauenue [lepuoguueckoro 3akona u llepuoguyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKH U npakTuku. J[. . Mennenees — yd€HbIl U IpaKJaHUH.

Xumuueckas CBS3b. KoBanientnas (monsipHas u HEMNoJIsIpHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. loHHAas CBS3b.

Crenenb  okucineHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchb
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuit Ikchepumenm:

W3y4eHHE OO0pa3loB BEIIECTB METAUIOB M HEMETA/UIOB, B3aMMOJICHCTBUE THIPOKCH]IA
LMHKAa C pacTBOpPaMH KUCIOT M ILIEIOYEH, IPOBEICHHUE OIBITOB, WIIHOCTPUPYIOIIUX MPUMEPDI
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHi (TOpeHre, Peakliuy Pa3ioKeHHs, COSIUHEHNS).

Mescnpeomemmnuie ceazu



Peanu3zanust MeXNpeaAMETHBIX CBA3CH MPU U3YUYEHUU XMUMHH B 8 KJIacCe OCYIIECTBIISIETCS
gyepe3 HCIONb30BaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TOHSATHH, TaK W IOHATHH,
SBIISIOIIMXCSI CHCTEMHBIMU IS OT/ICTIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOme ecTeCTBEHHO--HAYYHBIE TOHSATHS: HAYYHbBIH (akT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJIN3, CUHTE3, KJIacCu(UKaIKs, IEPUOIMIHOCTD, HAOII0IeHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE,
U3MEpEHHE, MOJIETb, SIBIICHHUE.

O®uzuka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJA, HW30TOIIBI,
pPaZIMOaKTHBHOCTh, MOJIEKYyJa, JJIEKTPUYECKH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (PU3WYECKUE BEIUYMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IIAHETHI,
383151, ComHILE.

buonorus: porocunTes, npixanue, ouocdepa.

leorpadus: armocdepa, rtumpochepa, MUHEpAIbl, TOPHBIE TOPOJBI, TIOJE3HBIC
HCKOIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasl peaKIusi

[lepnonnueckuii 3axkoH. Ilepmogmueckas cucrema XuMmuueckux aiemeHtos [l M.
MengeneeBa. CtpoeHue aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJbLUs U UX COCIUHEHHN B COOTBETCTBUHU C
MOJIO’KEHUEM 3JIeMeHTOB B [lepuondeckoii cucteMe U CTpPOEHUEM HX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCHUMOCTB CBOMCTB BELIECTBA OT THUMA KPUCTATMYECKON PEIIETKU U BUAA XUMUYECKON CBS3H.

Knaccupukanus ¥ HOMEHKJIATypa HEOPTraHMYECKHX BEHICCTB. XHWMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJaccaM HEOPraHUYECKUX COENWHEHUH, TeHEeTUYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakuil MO pa3IUYHbIM IpHU3HaKaM (TI0 YUCITY U COCTaBY
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TEIIOBOMY J(PQEKTy, MO H3MEHEHHUIO CTEleHEH
OKHUCJICHHS XUMHUYECKUX JJIEMEHTOB, MO OOpaTHMOCTH, MO YYacTHUIO Karaiau3aTropa). DK30- U
HI0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHHUSI.

[TonsiTe o ckopocTH xuMudeckoil peakiuu. [lonarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusax. [lonstue o
karanu3e. lloHarue o XxumuueckoM paBHOBecud. DaKTOpbI, BIUSIONIME Ha CKOPOCTh
XUMHUYECKON peaklMH U MOJ0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMK, DSJIEKTPOHHBIM OallaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YPAaBHEHHH OKHCIIHUTENbHO--BOCCTAHOBUTEIBHBIX
peaxIuil ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OaaHca.

Teopust 37AEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHI U HENEKTPOIUThl. KaTHOHBI,
aHUOHBI. MexaHu3M [HUCCOIMAIlMM BEUIECTB C PA3IUYHBIMU BHJAAMU XHUMHUYECKON CBS3H.
Crenenp nucconuanuy. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakuyu monHoro oomena. YcnoBHsl NMPOTEKAHUS PEAKIMI MOHHOTO OOMEHa, TOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakuui. CBOICTBa KHCJIOT, OCHOBAaHUM U COJEHl B cBeTe
IpEJCTaBICHU 00 JIEKTPONUTUYECKOW aucconuanuu. KadecTBeHHbIE pPEaKIMU Ha HOHBI
[TonsiTE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJEISAMHU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BELIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEHIECTB (XJIOpUAA HaTpHs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMYECKOM pEaKIuu OT BO3ICHCTBUS pPa3IMYHBIX
(bakTOpoB, UCCIIEJOBAHHE SJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOliecca IUCCOLUAIIUU
KHCJIOT, 11eJI0uel U cosel (BO3MOXKHO MCIOIb30BaHUE BUAEO MAaTEPUAIIOB), IPOBEACHHUE ONBITOB,
WUTIOCTPUPYIONIMX TPU3HAKU MPOTEKAHUS peakluii MOHHOro oOMeHa (oOpazoBaHuE Ocajka,
BbIJIEJICHUE Ta3a, 00pa30BaHMUE BOJIbI), ONBITOB, WUIIOCTPUPYIOIIMX NPUMEPHI OKUCIUTEIbHO-
BOCCTAaHOBUTENIBHBIX peaKlUil (TOpeHHe, PeaKkiuu Pa3IOoKEeHHs, COSAMHEHUS), PAclO3HABaHUE



HEOPraHMYeCKUX BEIIECTB C IIOMOILIBIO KAueCTBEHHBIX pEaklUil Ha MOHBI, pELICHHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTtaJyuibl 1 UX COeJUHEHUS

OOmast xapakrepucTuka TajsoreHoB. OcCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEepHBIE
crernieHd okucieHus. CtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJIONEHOB.
XrMHYECKHE CBOMCTBAa Ha IpHUMeEpe Xjopa (B3aUMOJCIHCTBUE C METaUIaMH, HeMeTalllaMH,
menoyamu). XmopoBogopoa. ConsHas KHCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyYy€HHE,
npuMeHeHue. JlelicTBre xXJiopa U XJI0pOBOAOPOa Ha OPraHK3M uesoBeka. BaxHelue Xmopuisl
U UX HaXO0XJIEHUE B IIPUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MyecKue CBOWCTBA MPOCTBHIX BELIECTB —
KHUCJIOpOJia U Cepbl. AJUIOTPONIHbIE MOAU(UKALIUK KUCIOPOJA U cepbl. XMMUYECKUE CBOMCTBA
ceprl. CepoBoJopoJ, CTpoeHue, (u3nYeckue M XUMUdeckue cBoucTBa. OKCHIBI Cepbl Kak
IPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKHUE U XMMHYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KUCJIOT M creuududeckue). XHMHUYECKHE PEaKIMH,
JeKallie B OCHOBE IPOMBILIUIEHHOIO croco0a MOoJydeHUs cepHoW Kuciothbl. I[Ipumenenue
cepHoi KucnoTsl. CoM CepHOM KMCIOThI, KaUeCTBEHHAs peakuus Ha cylbdar-uoH. Haxoxnenue
ceppl U €€ COeIMHEHUH B MpUpoAe. XHUMHUECKOE 3arpsA3HEHHUE OKpYKawllehd cpeibl
COCMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arpsA3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALLCHHUSL.

OOmas xapakTepucTuka 3y1eMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHpoOJe, (U3NYECKHE W
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMUak, ero Gpu3ndeckue U XMMHYECKUe
CBOICTBa, Moxy4yeHue u npumeHeHne. Coau aMMOHUSL, UX (PU3HUECKUE U XUMUYECKHE CBOWCTBA,
npumeHeHue. KadecTBeHHast peakuus Ha MOHBl aMMOHHUSA. A30THas KHUCIIOTa, €€ IMOJIydyeHHeE,
¢u3nueckue MW XUMHYECKHME CBOWcTBa (0OmIME Kak TPEACTABUTENS Kiacca KUCIOT |
cneunduyeckue). Mcnonb3oBaHWe HUTPATOB M COJEM aMMOHHS B KadyeCTBE MHHEPAJIbHBIX
ynoopeHuit. XuMHUYECKOE 3arpsi3HECHHE OKPYKaIoleH Cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI U BOAOEMOB). docdop, amioTporHble MOIU(PUKALUH
doctopa, puznveckne u xummuueckue cporictBa. Oxcun docdopa (V) u pocdopnas xuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, nosyuyeHue. lcmonb3oBanue QochaToB B KauyecTBe
MUHEPATIBHBIX YA0OPEHU.

OOmas xapakrepuctuka 3aeMeHTOB IVA-rpynmsl. OcoOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHbIC CTEIICHH OKUCIEHHS. YTJIEPO, AJTIOTPOIHbIE MOIU(UKAIIUH, PAaCIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMu4eckue cBoicta. Ancopouus. Kpyrosopot yriepoaa B mpupoze.
Oxcuppl yriaepoaa, ux QU3NYECKUe U XMMUYECKHE CBOMCTBA, JEWCTBUE HA >KUBbIE OPraHU3MBI,
[OJy4eHUE U IPUMEHEHHEe. DKOJIOTHYecKue MpobiieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
THIOTE3a TII00ATBHOTO TMOTEIUICHUS KIIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u eé
COJM, UX (PU3MUECKUE M XMUMHMYECKHE CBOICTBA, MOJy4deHHE M NpuMeHeHue. KauecTBeHHas
peakmust Ha  KapOoHar-moHbl. Vcmonb3oBaHme — KapOOHaTOB B OBITY, MEIHIIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO3AHCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COEIMHEHUSX yriepoiaa
(MeTaH, 3TaH, ATWJEH, AalETUJEH, 3TaHOJ, IJIMLEPHUH, YKCycHas kuciora). I[IpupoaHbie
UCTOYHUKU YTJIEBOAOPOAOB (Yrojb, HPHUPOJAHBIN Tra3, HEPTh), HNPOAYKTHI UX NepepaboTKu
(OeH3uH), UX pOJb B OBITY U MPOMBILUIEHHOCTH. [ToHATHE O OMOJIOTMYECKN BaXKHBIX BELECTBAX:
KUpax, Oenkax, yrieBoJax — M WX pOJU B KHU3HU 4YeJIOBeKa. MarepuallbHOE €IMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAUHEHUI.

Kpemuuii, ero ¢usnyeckue M XHUMUYECKUE CBOICTBAa, IOJy4YE€HUE U INPUMEHEHHUE.
CoenuHenus kpeMmHus B mpupoje. OOmme mnpencrtasieHuss o0 okcune kpemuus (IV) u
KpeMHUEBOM kuciore. CUIIMKAThI, UX UCIIOIb30BaHKUE B OBITY, B IPOMBIIIEHHOCTU. BaxxHeilne



CTPOUTENIbHbIE MaTepualbl: KepaMuKa, CTEKJIO, LEeMEHT, OeToH, xene300eToH. I[Ipobrembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIbHBIX MATEPHAIIOB B TIOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre 00pa3loB HEOPTraHWMYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTBI, TPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-MOHBI U HAOIIOJEHUE MPU3HAKOB MX MPOTEKAHHUS, OIBITHI,
oTpakaromue (U3NIECKUe U XMMHUYECKHE CBOMCTBA TaJIOTEHOB M X COCIMHEHUH (BO3MOYKHO
UCIIOJIb30BaHUE BHUAEOMATEPUAOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUIOB (TaJOT€HUIOB),
O3HaKOMJIEHHE C oOpa3llaMu cepbl U €€ COEAMHEHUAMU (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpHaNioB), HaOMIOJeHHEe Tpolecca OOyriuMBaHUsA  caxapa IMOJA  JIeHCTBHUEM
KOHIIEHTPUPOBAHHOW CEpHOW KHCIIOTHI, U3y4YeHHE XUMHUECKUX CBOMCTB pa30aBICHHON CepHOU
KHUCJIOTHI, TIPOBEJICHUE KAaueCTBEHHOH peakiuu Ha cyinb(paT-uOH W HaAONOJIeHHEe MpH3HaKa eé
NPOTEKAHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMH a30Ta, (ocdopa W WX COeNUHEHHH
(BO3MOYKHO HCIIOJIb30BAHKUE BHIEOMATEPHAIIOB), 00pa3iaMu a30THHIX U (pochopHBIX yrnoOpeHui,
NoJy4eHue, coOupaHue, pacro3HaBaHWE ¢ HW3yYeHHE CBOWCTB AaMMHaKa, IPOBEICHHE
KauyeCTBEHHBIX PEaKIiii Ha HOH aMMOHHUA U (hocdaT-uOH U U3yueHHe MPU3HAKOB UX MPOTEKaHUS,
B3aMMO/ICICTBIE KOHIIEHTPUPOBAHHON a30THOM KHMCIOTHI C ME/bI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIOB), H3Y4YCHHE MOJeNel KPUCTAUIMUECKUX pemETOK anMmasa, rpadura,
¢dymiepeHa, 03HaKOMIIEHHE C TIPOLIECCOM aJCOPOLIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM M YCTPOMCTBOM MpPOTHBOrasa, IMoJydyeHue, coOMpaHue, paclio3HaBaHUE U U3YyYCHUE
CBOMCTB yIJIEKUCIIOrO Ta3a, MPOBEJCHUE KaUeCTBEHHBIX peaklUii Ha KapOOHAT U CHUIIMKAaT-HOHBI
U U3y4YCHUE I[PU3HAKOB UX TMPOTEKAHMs, O3HAKOMIICHHE C NPOAYKUHUEH CHUIMKATHOU
IIPOMBILIUIEHHOCTH, PEUICHUE JKCIEPUMEHTAIBHBIX 33/a4 110 TeMe «BakHelme HeMeTauibl 1
UX COCUHEHUSD.

MeTtajliibl M X COCJUHEHUS

OO0mass xapakTepUCTHKA XHUMHUYECKUX DIEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckoit cucreMe xumuyeckux aementoB 1. . Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAJUIMYECKas KpHUCTAJIMYecKas
pemérka. DJIEKTPOXUMHUYECKUN psj HanpsokeHUu MeramioB. Du3nmueckue M XUMHYECKHE
cBoiicTBa MeTayioB. OOmMe crnocoObl moixydeHus: MeTaioB. [loHATHE O KOPPO3UM METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CiuiaBsl (CTab, YyTyH, JIOPATIOMHHAN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MPOMBIILIEHHOCTH.

[Ilenounbie MeTauibl: TonoxkeHue B [leproanuecko cucTeMe XMMUYECKUX 3J1€MEHTOB /1.
N. MenneneeBa, CTpOEHHE UX aTOMOB, HaXOXA€HUE B Npupoje. OPuznueckue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIMHEHUM.

[[{eroyHO3EMENBbHBIE METAJIBI MarHui M Kajublui: nojokeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpO€HHE UX aTOMOB, HaXOXKJIEHUE B
npuponae. PU3NYeCcKue U XMMHUYECKHE CBOMCTBA MarHusl U Kaiblusd. BaxkHenmme coeauHEHUs
KanbIus (OKCUI, TUAPOKCU, conin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHH .

AmomuHuii: nonoxenue B llepuonuyeckoil cucrteme Xxumudeckux ayeMmeHToB [ U.
MenieneeBa, CTpOEHHE aTOMa, HaXOXJAE€HHE B pupoae. OPuznueckre U XMMUYECKUE CBOWCTBA
amoMUHUS. AM(POTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Kenezo: mnonoxenue B Ilepumonuueckoid cucreme xumuueckux ossemeHtoB J[. U.
MeneneeBa, CTpOCHHE aTOMa, HaXOXKJACHHUE B npupoae. Pusznueckrue U XMMUYECKHUE CBOKCTBA
xkene3a. Okcuawl, runpokcunbl u conu skenesa (II) m xenmesa (III), mx cocras, cBoiicTBa u
IIOJIy4CHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C OOpa3llaMH METAUIOB W CIUIaBOB, MX (U3NYECKUMHU CBOHCTBAMH,
U3yYEHUE PE3yJNbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIOJIb30BaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJECHCTBUS OKCUJA KAJIbLUS U HATPUs C BOJOM (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HMCCIEAOBAHUE CBOWCTB JKECTKOW BOJBI, TpOIlEcca TOPEHHs Keleza B



KUCIoposie  (BO3MOKHO — HCIIOJIb30BaHHE  BUICOMATEPUAOB), TMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX pEaklMi Ha MOHBI: MAarHus, Kajbllvs, aJlOMUHUS, IIMHKa, kene3a (II) u xenesa
(IIT), menu (II), HaOMrOIEHKWE W OMKCAHHUE IPOILIECCOB OKPAITWBAHMS IJIAMEHU MOHAMHU HATPHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUAIIOB), UCCIICIOBAHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJA aJTIOMUHUS U TUIPOKCUJA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BaxHeime MeTamibl 1 UX COSTUHEHUSD.

XuMHSA U OKpYKAK0LIasi cpeaa

BeniectBa 1 maTepuansl B TOBCETHEBHOM KM3HM 4YEJIOBEKA. be3omacHoe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas moMomip Npu XUMHUYECKUX OXKOrax u
OTpaBJICHHUSIX.

XUMHYECKOE 3arps3HEHHE OKPYKAroIIel cpelibl (MpeaenbHas TOMyCTUMAash KOHIIEHTPALHs
BemecTs, nanee — [1JIK). Poib xuMun B pemieHn# SK0IOTHIECKUX TTPOOIIeM.

Xumuueckuii Ikcnepumenm:

U3ydeHHEe 00pa3I0B MAaTEPHAIIOB (CTEKIIO, CIJIaBbI METAJLIOB, TOJIMMEPHBIC MaTSpUAIbI).

Mescnpeomemmnuie ceazu

Peanuzanust MexXpeAMETHBIX CBA3EH MPU M3YYCHUH XUMHH B 9 Kiacce OCYIIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX T[OHATUH, TaK U MOHITHIA,
SABJISFOIIMXCS CACTEMHBIMU ISl OTIEJIBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOI'0 IIUKJIA.

OO01ure ecTeCTBEHHO-HAYYHbIE MMOHATHUS: HAYYHBIN (DaKT, TUIOTE3a, 3aKOH, TEOPHSs, aHATTU3,
CUHTE3, KIacCH(PUKAIUs, NEPHOANYHOCTh, HAOIIOJCHHUE, OKCIICPUMEHT, MOCIUPOBaHNE,
U3MEpEeHHEe, MOJIETb, SIBIICHUE, TAPHUKOBBIN 3()PEeKT, TEXHOJIOTUsI, MaTepPHAIIbI.

®dusnka: Marepusi, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJICKTPUYECKHI 3apsj, MPOBOJHHMKH, TOJYIPOBOJHUKH,
JIDIIEKTPUKHU, (DOTOIIEMEHT, BEIIECTBO, TEIIO, 00BEM, arperaTHoe COCTOSHHE BEIEeCTBa, Tas,
pacTBOp, pPacTBOPHUMOCTb, KPHUCTAJUIMYECKAsh pEMIETKA, CIUIaBbl, (U3MUECKUE BEIHUYUHBI,
€MHUIIBI U3MEPEHUS, KOCMUYECKOE TTPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COHIIE.

buonorus: ¢orocuntes, npixanue, O6uochepa, sKocucTeMa, MUHEPAIbHBIE YIOOPEHHS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaAIbl, TOpPHbIE MOPOJbI, IOJE3HbIC
HCKONIA€MbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 00miero o0Opa3oBaHUs
JIOCTUTAIOTCS B X0J1e 00Y4YEeHHsI XUMUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBECTCTBUU C TpaaUuIIUOHHBIMU pOCCHfICKHMH COMOKYJIbTYPHBIMU n AYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWJIAMU U HOPMAaMH IOBEACHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUSI, CAMOPA3BUTHSI U COLIMATIN3ALUN O0yYaOLUXCSL.

JIM4HOCTHBIE PE3YyIbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCA
CHUCTEMOM NO3UTHUBHEBIX IIEHHOCTHBIX OpI/IeHTaLII/If/'I U paCcHIMpPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIMTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUUYECKOMY M HAyYHOMY
HaCJICAUO, IIOHHMMAaHHUA 3HAUYCHUA XUMHYECKON HAayKH B KHU3HHU COBPCMCHHOI'O O6IIICCTB8,,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON MHGpOpMAIUEl 0 MEepeoBbIX TOCTHKEHHUSIX U OTKPBITHUIX
MHUPOBON U OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTpoOMHCTBE
Mupa 1 o0IIeCTBa;

2) rpaKIaHCKOI0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBbHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTUBCE, KOMMYHI/IKaTI/IBHOf/'I KOMIICTCHTHOCTHU B O6HI€CTB€HHO HOJ'IG?)HOﬁ,
yueOHO-UCCIeIOBAaTeIbCKON, TBOPUYECKON M JApPYruX BUJAX JAEATEeIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JEATEIHOCTH NIPY BHIIMOJIHEHUH YU4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XHUMHUYECKUX DSKCIEPUMEHTOB, CO3JaHHM Y4EOHBIX MPOEKTOB, CTPEMJICHHUS K
B3aUMOIIOHMMAHUIO W B3aMMOIIOMOIIM B ITPOLICCCC ITOM y‘IC6HOfI ACATCIIbHOCTH, T'OTOBHOCTHU
OLICHMBATh CBOE TMOBEJIECHHWE M TOCTYNKH CBOMX TOBAPUIIEH C MO3UIUU HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pEHUYECKUE  NPEJCTABICHHUS O  BEUIECTBE U  XMMMYECKOM  peakuuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIIOIIME OCHOBY MJIs
NOHMMAHHS  CYIIHOCTM HAy4HOM  KapTUHbl MHpa, HpPEICTaBI€HHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPObI, B3aMMOCBA3SX YEJIOBEKa C MPUPOTHONM CPeloi, O poin
XHUMHHU B IO3HAHUHU OTUX 3aKOHOM€pHOCT€ﬁ;

MO3HABATEIIbHbIE MOTHUBBI, HAIIPAaBJICHHbIE HA IIOJIyYCHHE HOBBIX 3HAHUN MO XUMHH,
HEOOXOUMBIC JUISI OOBSCHEHUS HAONIOJMaeMbIX IPOICCCOB M SBJICHHMA, IT03HABATEIHHOM,
UHGOPMAIMOHHON U YUTATEIBCKON KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOThI
C yueOHBIMU TEKCTaMHM, CIIPAaBOYHOM JUTEPATypOW, IOCTYHHBIMU TEXHHYECKUMH CpPEJICTBAMU
nHGOPMAIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYyYEHHIO M TIO3HAHWIO, JIFOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUI0, POEKTHOM M HCCIIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BHIOODPY
HAINpaBJICHHOCTH W YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) popMupoBaHNS KYJbTYPbI 310POBbA:

OCO3HAHHUC ULCHHOCTU JXU3HHU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCMY 3A0pPOBLIO,
YCTAaHOBKHM Ha 3JI0pOBbIi 00pa3 >KM3HMU, OCO3HAHUE MOCIEACTBHI U HEMPHUITHE BPEIHBIX
NpUBBIUEK (YIOTPEOJIEHUST aJKOTOJs, HAPKOTHKOB, KypPeHHS), HEOOXOAMMOCTH COOIIOIACHUS
IpaBHJI OE30MACHOCTH MIPH OOPAIICHUH ¢ XUMHUECKUMHU BEUIECTBAMHU B OBITY U pealbHOMN KU3HU;

5) Tpya0BOro BOCIUTAHMS:

MHTEpEeC K MPAKTHUYECKOMY M3yUeHHUI0 Mpodeccil U TpyAa pa3InyHOro poja, YBaXeHHE K
TpyLy W pe3yiabTaraM TPYAOBOM JEATENBHOCTH, B TOM YHCIE€ HA OCHOBE IPUMEHEHUs
OPEIMETHBIX 3HAHUW 1O XUMHH, OCO3HAaHHBIM BBIOOP WHIUBUAYATbHOW TPACKTOPUU



POJOJDKEHUs OOpa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH, ycHemHol MmpoecCHOHATBHON IESTeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHU, TOTOBHOCTh aJallTUPOBATHLCS B IPO(HECCHOHAILHON Cpeie;

6) 3K0J10rHYecKOro BOCIIUTAHMA:

9KOJIOTHYECKHU 11eJIecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY >KU3HU Ha 3emile,
OCHOBE €€ CYIIEeCTBOBAaHMS, IOHMMAHHE IIEHHOCTH 3/I0pPOBOro M 0e30macHOro obpasa *KH3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (PHU3MUYECKOMY M IICUXMUYECKOMY 3JJ0POBBIO,
OCO3HAaHHUE LIEHHOCTU COOJIIOACHUS MpaBHiI OE30I1aCHOIO MOBEACHUS IPH paboTe ¢ BEIIECTBAMH,
a TAK)Ke B CUTYallUsAX, YTPOXKAIOIINX 370POBbIO U KU3HHU JIOACH;

CIIOCOOHOCTH IPHUMEHSATHh 3HAHUS, IOJIyYaeMble NPU HM3YYEHUU XUMHH, IS PEIleHUs
3a/1a4, CBSI3aHHBIX C OKPYKArOIIEeW IPUPOJHON CPEIO, IS TIOBBILICHHS YPOBHS 3KOJOTHYECKON
KYJBTYpBl, OCO3HAHHS TIIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM W MyTeH MX pelIeHus
IIOCPEACTBOM METOJIOB XMMHH, IKOJIOTHYECKOTO MBILUICHHS, YMEHHSI PyKOBOJCTBOBAaTbCS UM B
II0O3HABATEJIbHOW, KOMMYHUKATUBHOM Y COLMAIILHON IIPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYMMBIC JIA q)OpMI/IpOBaHI/IH
MUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIN, TUNO0Te3a, (aKT, CHCTEMa,
MPOIIECC, IKCTICPUMEHT U JIPYToe.), KOTOPBIC HUCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIEOHBIX
mpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUUM M3 ATHX MpeIMeToB (POPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAyYHOH KapTHHE MHpa, U YHUBEPCAIbHBIC ydeOHbIE AEUCTBUS (IIO3HABATEIBHBIC,
KOMMYHHUKATHBHbBIC, PETYJIATHUBHBIC), KOTOpble 00ecnedrnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHO! AEATEIbHOCTH.

ITo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble Jlornueckue 1eMcTBUSA:

YMEHHS HCIOJIB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS IPU OCBOCHUU 3HAHMIA:
PaCKpLIBATH CMBICJI XUMHWYCCKUX OHATUH (BBI[[GJIHTB HUX  XapaKTCPHLIC IIPU3HAKH,
YCTaHABIMBATh B3aUMOCBSA3b C JAPYTUMU MOHATUSMHU), UCIOIH30BaTh MOHATHUS i1 O0BACHEHUS
OTACJIBHBIX q)aKTOB u ﬂBHGHHﬁ, BI)I6I/IpaTB OCHOBAaHHMA MW KpPUTCPUU JIA KJIaCCI/I(l)I/IKaIII/II/I
XUMHYECKHX BEIIECTB M XMMHUYECKUX PEaKIUi, yCTaHABIUBATh MPUYNHHO-CIICJICTBEHHBIE CBSI3U
MCKOY 00BEKTaMHU N3YUYCHUA, CTPOUTD JIOTMYCCKUEC PACCYIKACHUA (I/IHI[}IKTI/IBHI)IG, ACAYKTUBHBIC,
M0 aHAJIOTHH), IeTIaTh BBIBOJBI U 3aKIIOUYCHHUS;

YMCHHUC NPUMCHATH B IPOLUECCEC IO3HAHUA TMOHATHA (HpeI[MeTHBIG n MGT&HpGZ[MGTHI:Ie),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XUMHUH, MPeoOpa3oBBIBATH MIMPOKO
INPUMCHACMBIC B XUMHUHU MOJCJIIbHBIC IMPCACTABICHUA — XUMHYECKHH 3HaAK (CI/IMBOJI BHGMGHTa),
xuMudeckass (GopMylia W ypaBHEHHE XUMHYECKOW peaklud — TMPU pPEIIeHuHu YydeOHO-
IIO3HaBaTCJIbHBIX  3aJa4, C y‘IéTOM OTUX MOACJIIBHBIX HpeZ[CTaBJIeHI/Iﬁ BBIABJISITH H
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKH H3y4a€MBbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHWYCCKUX peaKHHﬁ, BBIABIIATH O6IlII/I€ 3aKOHOMCPHOCTH, NPUINHHO-CJICICTBCHHLIC CBA3U U
MPOTUBOPEUHS B M3y4aEMBbIX MPOIECCaX U SIBICHUSAX.

Ba3oBble uccienoBarejbckue 1eHCTBUSA:

YMEHHE HUCIOJB30BaTh MOCTABJICHHBIE BOMPOCHl B KAaueCTBE MHCTPYMEHTA MO3HAHUA, a
TaKXK€ B Kady€CTBE€ OCHOBBI JIJId q)OpMI/IpOBaHI/IH TUIOTE3bl I10 IIPOBCPKE MNPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHMUIA;

nproOpeTeHne omnbiTa MO IUIAHUPOBAHHMIO, OPTaHM3AalUU U TPOBEICHUIO YYCHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JI0OM IpOIecca, CaMOCTOATEIbHO MPOTHO3UPOBAThH €TI0
pe3ynbrar, (GopMyJIHpOBaTh OOOOMICHWS W BBIBOJBI IO pE3yJIbTaTaM IPOBEIEHHOTO OIIBITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O POAEIaHHOM paboTe.

Padora ¢ undpopmaumeii:



yMEHHE BBIOUPATh, aHATH3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO PA3IUYHBIX BUIOB
¥ GOpM IIPEJCTABICHHUS, TIOTy4aeMY0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISPHAS JTUTEpaTypa
XUMHYECKOTO COJIep)KaHUs, CIOpPaBOYHBIE MOCOOMs, pecypchl HWHTepHeTa), KpPUTHYECKU
OIICHUBATH MTPOTUBOPECUNBYIO M HEJIOCTOBEPHYIO HH(OPMAITHIO;

yYMEHHE MPUMEHATh Pa3IUYHbIE METOJIBI M 3aMPOCHI IPH MOUCKE U 0TOOpe UH(popMauu U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIMMBIX JIJISl BBIMTOJTHCHUS YU€OHBIX M MIO3HABATEIBHBIX 3314
OnpeAeNéHHOr0 THIA, MPUOOPETeHHE ONbITa B OOJIACTH HCIHOJB30BaHUSA HH(DOPMALIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOU aKTUBHOTO HCIIOJIB30BAHHS PA3TMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMAIBbHYIO (QOpMYy MpeicTaBlICHUs
WHPOPMAIIM W WILTIOCTPUPOBATH pEIIaeMbIe 3a/Ja4d HECJIOKHBIMH CXEMaMH, JHArpaMMaMU,
npyrumu popmamu rpaduku ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMONb30BaTh W AHATU3UPOBATh B Mpolecce yuyeOHOH M HMCCIenoBaTeIbCKOU
NEeSTENIbHOCTH UH(POPMAIIMIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X03iCTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPY>KAIOUIeH TPUPOIHON CPEJIbI.

KoMmyHnKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIE 1eliCTBUSA:

YMEHHUS 3aJlaBaTh BOIPOCH (B XoJ€ Auaiora W (Wiu) JTUCKYCCHM) TO CYIIECTBY
oOcyxmaemMoii Tembl, (OpMyIHpOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHS PEACTABIATH MOMy4YEHHBIE Pe3yIbTaThl MO3HABATEIBHON AESITETbHOCTU B YCTHBIX
U THMCHbMCHHBIX TEKCTax; JelaTh IPE3CHTAIMI0 PE3yJbTAaTOB BBITOJHCHUS XHMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OMBITA, J1IAOOPATOPHOW pPAaOOTHI MO HCCIEIOBAHHIO CBOWCTB
BEIIIECTB, yU€OHOTO MTPOCKTA);

yYMEHHs yueOHOTO0 COTPYJHUYECTBA CO CBEPCTHMKAMH B COBMECTHOH IMO3HABATEIbHOU W
UCCIIEIOBATEIBCKON JICATEIIBHOCTH TPH PEIICHHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éTa
OoOLIMX HMHTEPECOB W COIJIacOoBaHMs MO3UIUi (0OCYXKIeHUS, 0OMEH MHEHHSIMH, «MO3TOBBIE
HITYPMBD», KOOPAWHAIIMS COBMECTHBIX JICUCTBHIA, ONPEICICHIE KPUTSPUEB TI0 OIICHKE KauyecTBa
BBIMIOJTHEHHON paOOTHI U IpyTHE).

PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE IeiiCTBUS:

YMEHHE CAMOCTOSATEIBHO OMpPENEeNsITh 1eNn AeSITeNbHOCTH, JIaHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh W TPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JIEATEIHHOCTh, BBIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M MO3HABaTENbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh MPEIJIOKECHHBIA AITOPUTM JEHUCTBUM NpPH
BBIMIOJTHEHUH 3aJaHUil ¢ y4€TOM TMONYy4YeHHs] HOBBIX 3HAHUNW OO0 H3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYCHHOTO pe3yJbTaTa 3asBICHHON ILIEJH,
YMEHHE UCI0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeéMble B YCIOBUU 3a/IaHUH.

MNPEIMETHBIE PE3YJIbTATbBI

B cocraBe npeaMETHBIX pe3yJIbTaTOB IO OCBOEHHUIO O05A3aTEIBHOIO COJEpIKaHMS,
YCTAHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpaMMmoi, BBIIEISIOT: OCBOCHHBIE
oOyyarlUMUCs Hay4yHble 3HAHUS, YMEHUS M CHOCOOBI JEWCTBUM, crneuuduueckue s
npeaMeTHOW ob6nactu «XUMHs», BUIBI JEATEIHOCTH IO IOJIYYEHUIO HOBOI'O 3HAHHUSA, €ro
UHTEPIPETALNH, TPEOOPA30BAHMIO U TIPUMEHEHHUIO B PA3IIMYHBIX YI€OHBIX U HOBBIX CHTYaIUsX.

K xoHiy oOyuenus B 8 kjiacce nmpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpaxkaTb c(hOPMUPOBAHHOCTH Y 00YUaIOIIUXCSI YMEHUM:

. pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATUN: aTOM, MOJIEKYJa, XUMHYECKHM
3JIEMEHT, MPOCTOE BEILIECTBO, CIOXKHOE BEIECTBO, CMeCh (OJHOPOAHAs W HEOAHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas U MOJEKYJspHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasl J0Jsl XMMHUYECKOro 3JeMEHTa B COEIMHEHUH, MOJIAPHBIA O0BEM,
OKCHJI, KUCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIEHUSI, XUMUYECKas
peakuus, KiacCU(pUKalMs peakLUuil: peaklUu COEIUHEHUS, PEaKLHUU PaA3JIO0KEHUS, pEeaKLUH
3aMeIIeHus], peakui 0OMeHa, K30- M SHJO0TEPMUYECKHE PEaKIiH, TeIUIOBOM 3¢ ekt peakuuy,



PO aToOMa, 3JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOuTallb, pajuyc aToMa, XMMHYecKas CBA3b,
HoJIsIpHasl U HENOJsIpHas KOBAJEHTHAas CBS3b, MOHHAs CBS3b, MOH, KaTUOH, aHUOH, PacTBOp,
MaccoBas J10J1s1 BelllecTBa (IPOLIEHTHAs! KOHLEHTPalKs) B pacTBOPE;

o WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKUX IOHATUH W IPUMEHSTH 3TH
HOHSTHA [TPU ONIMCAHUM BELLECTB U UX MPEBPAILECHU;

o UCIOJb30BAaTh XMMUYECKYI0 CHUMBOJHMKY JUIsl COCTaBJICHMS (OpMys BeLIeCTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

. OTIpPENIeNIATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OHHApHBIX COCIMHEHUSX, CTEICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSAX, IPUHAICKHOCTD BELIECTB K OIPEIEIEHHOMY
KJIACCy COCAMHCHHHA 1O QopMmyiaM, BHJ XUMHUYECKOW CBS3M (KOBAJCHTHAs W HOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSX;

o packpsiBaTh cMbici llepnonnueckoro 3axona JI. M. MenneneeBa: AeMOHCTpHUpOBATH
NOHUMAaHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOXKEHUS B
[Tepuoanueckoii cucTeMe, 3aKOHOB COXPAaHEHMsI MacChl BELIECTB, ITOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOraipo;

o ONMCHIBaTh W XapakTepu3oBaTh TabimmuHyto ¢opmy Ileproanyeckoil CHUCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHUS «rJlaBHas noAarpynna (A-rpymmna)» U «1no0oyHas
noarpynna (b-rpynma)y, maneie u OoJbIIME TEPUOJBI, COOTHOCHTH 0003HAUEHUS, KOTOpHIC
umerotcs B tabauue «lleproanueckas cucteMa xuMudeckux snemeHToB J[. M. MenneneeBa» ¢
YHUCIIOBBIMHU XapaKTEPUCTHKAMHU CTPOEHUS aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj
Apa, 001ee YUCIIO IEKTPOHOB U pacpeieIeHUE UX MO JIEKTPOHHBIM CIIOSM);

. KJaccu(UUUpoOBaTh XMMHMUYECKHE 3JEMEHThI, HEOPraHMYECKHE BELECTBA, XMMUYECKHE
peaxiuu (TI0 YMCITy M COCTaBy yYacCTBYIOLIMX B PEAKIIUH BEUIECTB, 110 TEIJIOBOMY P QEKTY);
. XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX

KJIACCOB, MOATBEPK/as OMUCAHUE IMPUMEpPaAMU MOJEKYISPHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

L4 IMPOrHO3UPOBATH CBOICTBa B€IICCTB B 3aBUCHUMOCTH OT HX Ka4€CTBCHHOI'O COCTaBa,
BO3MOXHOCTHU ITPOTCKAHNA XUMHUYCCKHUX npeBpameHHﬁ B Pa3JINYHBIX YCIIOBUAX,
L4 BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAaCChbl BCIICCTB, MACCOBYIO

JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 10 (popMyJsie COeAMHEHUs], MaCCOBYIO JI0JIIO BEIIECTBA B pacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMHYECKOU pEaKIuy;

. IIPUMEHSTh OCHOBHBIE OIEpallMM MBICIUTEIbHON NAEATEIbHOCTH — aHAlIM3 U CHUHTE3,
CpaBHeHHE, 0000lLIeHHe, CHCTeMaTH3allMlo, KJIAcCU(UKALMIO, BbISBIEHUE MPUYMHHO-
-CIICZICTBEHHBIX CBSI3€ll — Ui HW3Y4YEHHUs] CBOMCTB BEIIECTB W XMMHMUYECKHUX PpPEaKLIUM,
€CTECTBEHHO-HAayYHble METO/bl I[O3HaHHUA — HaONI0eHUE, HW3MEpEeHUe, MOJEIUPOBaHUE,
HKCIIEPUMEHT (peaibHbI U MBICICHHbIN);

o ClleIoBaTh MpaBWJIaM  TIOJB30BAHUS XHMHYECKOH TMOCyZod U J1abopaTOpHBIM

o0opynoBaHueM, a Takke TMpaBuiIaM OOpalleHUs C BEIIeCTBAMH B COOTBETCTBHH C
UHCTPYKUUSMU IO BBIIOJIHEHUIO JAa0OPATOPHBIX XUMHUYECKHX OINBITOB [0 IOJYYEHUIO U
coOMpaHHI0 Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHUCIOPOAA), MPUTOTOBIECHUIO PACTBOPOB C
onpeAeNEéHHOM MacCOBOM JOJIEM pPAacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH M MPOBOJHUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAaHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOUIBIO
UHIUKAaTOPOB (JIakMyc, (eHOIPTATCHH, METUIIOPAHK U APYTHE).

K koHIly o0yueHus B 9 kJjacce npeMeTHBIE pe3yIbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(OpMUPOBAHHOCTH Y 00yUaIOIIUXCSl YMEHUI:

o pacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKUX IOHATUH: XHMHUYECKUH D3JIEMEHT, aToM,
MOJIEKyJIa, HMOH, KaTHOH, aHUOH, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BaJIEHTHOCTD,
AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIIEHUS, XMMMYECKas pPEaKIUsl, XUMHUYECKas CBS3b,
TEII0BOM 3PQEKT peakiru, MOJb, MOJIAPHBIA 00BEM, PacTBOP, ANEKTPOIUTHI, HEINEKTPOIIUTHI,
AJIEKTPOJINTUYECKAs] JUCCOLMAIMS, DPEAKIMM HOHHOTO OOMEHa, KaTajlu3aTop, XUMHUYECKOe



paBHOBecue, oOpaTHMble M HEOOpaTUMBbIE pPEAaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHME M BOCCTAaHOBJEHHUE, aAJJIOTPOIMSI,
aM(pOTEepHOCTh, XUMUYECKasi CBsI3b (KOBAJICHTHAs, MOHHASI, METAJUITMUECKas ), KpUCTalIndecKas
pemérka, KOppo3us METaJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKLuHu, MpeAesbHO
nonyctumas koHuentpanus [1/1K Bemectsa;

. WJUTFOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKHX MOHSTHI W INPUMEHSATh 3TH
HOHSTHA [IPU ONIMCAHUM BELLECTB U UX MPEBPAILECHU;

. UCIIONIb30BAaTh XUMHUYECKYI0 CHMBOJHUKY JUIS COCTaBieHHS (OpMyNl BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUM;

. OIIpEEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XMMHUECKHUX JIEMEHTOB B COSUHEHUSIX
pa3IMYHOr0 COCTaBa, MPHUHAIJIEKHOCTh BELIECTB K OINPEACIEHHOMY KJIACCy COEIMHEHHH IO
(dopMynaM, BUJI XUMUYECKON CBSI3U (KOBaJICHTHAs, NOHHASI, METAJUIMUECKAsl) B HEOPraHMUECKUX
COCIMHEHUSX, 3apsAll MOHA MO XUMHYECKOH (popmyre, XapakTep cpeabl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCAMHEHUN, TUI KPUCTAININYECKON PEIIETKY KOHKPETHOTO BELIECTBA;

. packpsiBaTh cMbIci [lepuoanueckoro 3akona . . MenaeneeBa u 1eMOHCTPUPOBATH €r0
MOHMMAaHUE: OINHCHIBATHh M XapaKTepu3oBaTh TabianuHyr ¢opmy Ileprmomudeckoil cUCTEMbI
XUMUYECKHUX DJIEMEHTOB: Pa3jIM4aTh MOHATHS «TJIaBHAs moAarpynmna (A-rpyrma)» U «rmodouHas
noarpynna (b-rpymnmna)», Manbsle u OoybllIMe MEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPHIE
UMEIOTCS B MEPUOAMYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3apsll sSApa, o0llee Ynciao 3JIEKTPOHOB U paclpesielieHne uxX
IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B N3MEHEHHH CBOMCTB AJIEMEHTOB
U UX COCJAMHEHUH B Ipenesax MajiblX MMEPUOJOB M TIIABHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

o KIIacCU(UIUPOBATh XMMHUYECKHE 3JEMEHTBI, HEOPTaHMYECKHE BEIECTBA, XMMUYECKHE
peakuu (10 YUCIy U COCTAaBY YYAaCTBYIOIIUX B PEAKI[MHU BEILIECTB, IO TEIJI0BOMY 3 dexTy, mo
U3MEHEHUIO CTENIEHEH OKHUCIEHMSI XUMUYECKUX JIEMEHTOB);

o XapaKTepu30BaTh (OMHUCHIBaTh) OO0ImME W CHenu(pUUIEeCKue XHUMHUYECKHE CBOWCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOJATBEPAKAAsl ONMCAHUE NMPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIH;

. COCTaBJIATh YPABHEHUS SJICKTPOJMTHUYECKOM NMCCOLMALMM KHUCJIOT, LIEJIOYEH U COJIEH,
MOJIHBIE M COKpAII€HHbIE YpaBHEHUS peakluii HOHHOrO OOMEHa, ypaBHEHHUS peaKluH,
HNOJATBEPXKJAIOUINX CYIIECTBOBAHUE TI'E€HETHYECKON CBA3M MEXJy BELIECTBAMHM pPAa3JIMYHBIX
KJIaCCOB;

. pacKpbIBaTh CYUIHOCTb OKHMCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKUHUM IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKlui;

. IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHS, BO3MOKHOCTH
IPOTEKAaHUsI XUMUYECKUX MPEBPALLIEHUN B pa3IMYHbIX YCIOBUSAX;

. BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl BEILLECTB, MacCOBYIO
JIOJIF0 XMMHYECKOT0 3JIeMEHTa o (popMyIie COeAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
IPOBOAMTH PACUETHI 10 YPABHEHUIO XUMUYECKON peaKuy;

. coOMogaTh TpaBWiIa  TOJNB30BAaHUS XMUMHYECKOHW TMOCyloil W J1abopaTOpHBIM
o0opynoBaHUEM, a TaKXKe MpaBHiia 0OpaIIeHHs C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIUSIMU
[0 BBIIOJHEHUIO Ja0OpaTOPHBIX XMMHMUYECKHUX OIBITOB IO TMOJY4YEHHIO M COOMpaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOTO ra3a);

. MIPOBOJIUTh PEAKIMHU, MOATBEP)KIAOIINE KAYECTBEHHBI COCTAB PAa3JMYHBIX BEILECTB:
pacro3HaBaTh OMBITHBIM IYyTEM XJOPHI-, OpOoMHI-, MOAHUI-, KapOoHat-, docdar-, cunmkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATUOHBl AMMOHHUS M HOHBI H3YYCHHBIX  METaJUIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

. IIPUMEHSTh OCHOBHBIE OIEpallMM MBICIUTEIbHON JAEATEIbHOCTH — aHalIM3 U CHUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBICHUE TPUUYUHHO-CIEICTBEHHBIX CBS3eH — AJis



U3yUYCHHsI CBOMCTB BEILECTB U XMMUYECKUX PEaKIHi, €eCTeCTBEHHO-HAyYHbIe METO/bl TO3HAHUSA
— Ha0JII0IeHHEe, U3MEpPEHHE, MOJICTTUPOBAHHE, SKCTIEPUMEHT (peaIbHBIN 1 MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumeHoBanue pasjeioB U TeM KosnuecTBo yacos
n/m NporpamMmbl Bcero KoHnTpoabsn IIpakTHYeck DICKTPORHEIE (LH(PPOBEIC)
o0pa3oBaTe/ibHbIE PeCYpPChI
ble padoThbI ue padboThbl
Pasznea 1. [lepBoHavaibHble XUMHYECKHE OHSTHS
LI | consomonmamn s mpaemmecoi 5 2 Butmorexa LIOK
ESTEBHOCTH HET0BEKa https://m.edsoo.ru/7f41837¢
1.2 BemecTBa u XuMHU4YeCKue peakimu 15 1 E‘:/tlgg;l/(r)z.e;ii(.)r{fﬂ £41837¢
Hroro no pazueny 20
Pasjen 2. BaxkHelilue npeacTaBuTe M HEOPraHMYeCKUX BellleCTB
71 Boznyx. Kucnopoa. Ionsitie 06 6 Bbubmmoteka LJOK
OKCHIax https://m.edsoo.ru/71f41837¢
29 Bopopoa.llonsitue o kucnorax u 3 1 bub6mmoreka LIOK
COJISIX https://m.edsoo.ru/7t41837¢
73 Bopna. PactBopsr. [Tonsatue 06 5 1 1 Bbubmmoteka [LJOK
OCHOBaHHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChl 11 1 1 bubnuoreka [{OK
) HEOPraHMYECKUX COeAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazueny 30

Pa3nea 3. Ilepuoanyecknii 3akoH u Ilepnoauyeckas cucrem

a xumuveckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIC PeaAKIIUA

[Tepunonnueckuii 3aKOH U

31 [Iepnoanueckas cucrema 7 Bbu6mmoteka LJOK
' XUMHYECKHX daeMeHToB /. U. https://m.edsoo.ru/7t41837¢
MenneneeBa. CtpoeHue aToma
XumMudeckas CBA3b.
3.2 OKHUCIUTENbHO- 8 1 0 bubmorexa [IOK

BOCCTAHOBUTCJIBHBIC PCAKIIMN

https://m.edsoo.ru/7f41837¢
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Htoro mo pazgen 15 bubmorexa LIOK
pasiey https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmorexa [IOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOTPAMME
9 KVIACC
KosnvecTBo yacoB
Ne HaumenoBanue pa3jiesioB u dyekTpoHHbIE (LM pPOBbLIE)
n/n TeM IPOrpaMMBbl Bcero Kontpoasnsie HpaxTiyeckne o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoTsbl
Pa3znes 1. BemecTBO 1 XUMH4YECKHE PeaKIul
L1 | smant ocnosima pasienos 5 | buGanoresa IOK
' pasit https://m.edsoo.ru/7t41a636
Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmuoreka [JOK
) XUMHUYECKHUX pPeaKlMi https://m.edsoo.ru/7f41a636
1.3 3§§§§pligﬂliiq§f§;§qecxne 8 1 1 bubmorexa [IOK
' AHCCOUHALIA. https:/m.edsoo.ru/7f41a636
peaKIMu B pacTBOpax
Hroro no pazueny 17
Pasnen 2. HemeTa/uibl M HX COeTMHEHUS
2.1 ?fﬁffeﬁiﬁifffﬁiﬂfﬁi VIIA- 4 1 Bubmiorexa LIOK
’ https://m.edsoo.ru/7f41a636
rpynmsl. I'agoreHsl
OO01as xapakTepucTHKa
29 XUMHYECKUX JIeMEeHTOB VIA- 6 bubmuoreka [JOK
' rpynnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COEIMHEHUS
2.3 OO6mas xapakTepuCTHKA 7 1 bubmuoreka [IOK



https://m.edsoo.ru/7f41837c
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XUMHYECKHUX 3JIEMEHTOB V A-
rpynnsl. A30T, pocdop u ux
COCJIMHEHUS

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

OO61as xapakTepuCcTHKa

24 XHMHYECKHUX dJIeMeHTOB [V A- 3 bu6mmoreka [IOK
CpyIIbl. YTIEpOoa U KPEMHUM https://m.edsoo.ru/7f41a636
U UX COCTUHCHUS
Hroro no pazueny 25
Pa3zgen 3. MeTa/Ibl M UX CO€THHEHUS
. bu6nmoreka [IOK
3.1 Obmwe cBoOHCTBa MCTAILIOB 4 httns://m.edsgo.ru/7f41a636
39 Baxuneiimme MeTaibl 1 X 16 bu6mmorexa [IOK
COCTUHCHMS https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pasznen 4. Xumus M oKpykamomas cpeaa
41 BemecTBa u Mmatepuaisl B 3 bu6nmoreka [IOK
JKU3HU YeJI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
» Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIHOHEpHOE
o6mectBo «M3narenbpetBo «IIpocBemieHne
» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIHOHEpHOE
o6mectBo «M3narenbpetBo «IIpocBemieHne

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL
I"abpuensn, Oner CepreeBud. Xumust: 8-9-¢ Kiacchl: 6a30BbIi yPOBEHb: METOAMUYECKOE
nocodue k yuebHukam O. C. I'abpuensna, 1. I'. Octpoymosa, C. A. Cnagkosa / O. C.
Iabpuensy, C. A. CragkoB. — 4-e u3zg., nepepad. — Mocksa: [Ipocsemenue, 2022.
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