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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1mo XMMUHM Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs COCTABICHA HAa OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeNIbHOW NpOrpaMMbl OCHOBHOTI'O
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C yY4ETOM KOHLENLUU IPErnojiaBaHus y4eOHOro mpeamera
«Xumus» B o0pa3oBaTesIbHbIX opranu3anusax Poccuiickoit @enepanuu.

[IporpaMmMa 1o XUMUU Ja€T TPEICTABICHHE O IENSX, OOIIeH CTpareruu OOydeHwus,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIMXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPELyCMATPUBAET paclpeelieHue ero mo Kiaccam U
CTPYKTYpUPOBAHHE 110 pa3esiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONPEAeseT KOIMUeCTBEHHbIE
¥ Ka4eCTBEHHBIE XaPaKTEPUCTUKH COACPIKAHUS, PEKOMEH IyEeMYIO IIOCIIEJOBATEIbHOCTD U3YYCHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Yy4eOHOTrO Ipoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaroLMXCs, ONPEIEIsIeT BO3SMOKHOCTH MPEAMETA JIJIsl pealln3aliuu
TpeOOBaHUIl K pe3yJabTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTeNbHON MPOrpaMMbl HA YpPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKkKe TPeOOBaHUI K pe3yjbTraraM OOy4YeHHS XUMHH Ha
YpOBHE IIeJiel M3y4eHHUs MpeIMeTa U OCHOBHBIX BUOB Y4eOHO-II0O3HABATEIBHON AESITENbHOCTU
00yyJaromerocs o OCBOCHUIO0 y4eOHOTO COACPIKAHUS.

3HaHHE XUMUU CIYKUT OCHOBOU it POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOMIETOCS, €T0
NPECTaBICHUN O MAaTEPHATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMUECH
MIPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIUU BEIIECTB B MIPUPOJIE, O MYTIX
peuieHus T00albHBIX MPOOJEM yCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

I/I3y‘leHI/IC XUMHU:

CIOCOOCTBYET peann3allii BOZMOKHOCTEH 711 caMopa3BUTHA U (POPMHUPOBAHUS KYJIbTYpPhI
JUYHOCTH, €€ 001Iel U (PYHKIIMOHATIEHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (JOPMUPOBAHUE MBIIIIICHUSI M TBOPUECKHUX CIOCOOHOCTEH 00ydaromumxcs,
HAaBBIKOB nux CaMOCTOSITCIILHOU y‘-I€6HOI\/JI ACATCIIbHOCTH, OKCIICPUMCHTAJIbHBIX n
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJIHEBHOM JKU3HHU, TaK U B
poeCCHOHAIBHON JEATENHHOCTH;

3HAKOMHUT CO CIEeUU(UKON HAay4dHOTO MBIIIJICHUS, 3aKJIaJblBa€T OCHOBBI LIEJIOCTHOTO
B3IUIAJa HAa E€QUHCTBO IIPUPOABI U  YEIIOBEKA, SBIAETCA OTBETCTBEHHBIM  JTallOM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOM IrPaMOTHOCTH 00yUarOIUXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HAaHUSAM, K TPUPOJAE, K 4YEIOBEKYy, BHOCHT CBOH BKJAJ B 3KOJOTHYECKOoe OOpa3oBaHUE
00y4Jaronuxcs.

JlanHbple HampaBiieHHs B OOYYEHUH XMMHU OOECIEUMBAIOTCS CIELU(PHUKON COAEp:KaHUs
y4eOHOr0 MpeIMeTa, KOTOPbIH SIBIISIETCS Nearorn4ecky aJanTHPOBaHHBIM OTpakeHHEM 0a30BOM
HayKHA XUMUU Ha ONPEEIEHHOM dTarle €€ pa3BUTHSL.

Kpr XUMHHU HA YPOBHE OCHOBHOI'O O6H.I€F0 06p3.30BaHI/I$I OPHUCHTHPOBAH Ha OCBOCHUC
06y‘-IaIOHH/IMI/IC$I CHUCTCMBI IICPBOHAYAJIbHBIX TMOHSTUMN XHUMHHU, OCHOB HeOpFaHHLIeCKOfI XUMHHU U
HCKOTOPBIX OTACJIbHBIX 3HAYUMBIX MMOHATUMN oprT: AHUYECKON XMMUU.



CtpykTypa coaepkKaHusi IpOrpaMMbl 10 XMMHU c(HOpMHpOBaHA Ha OCHOBE CHCTEMHOTO
noaxoja k eé m3yueHuro. CopepkaHue CKJIAAbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHUYECKOM
9JIeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMbI
CTPYKTYpPHO OpraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBLHOTO Pa3BUTUs 3HAHWN HA OCHOBE
TEOPETHYECKUX MPEJCTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHMUS,
— Ilepuonnueckoro 3akona [[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
— YUCHUS O CTPOCHUHU aTOMA U XUMHYECKOU CBA3HU,

— MpeICTaBICHUM 00 IEKTPOIUTUYECKOM TUCCOLMAIIMH BEIIECTB B PACTBOpAX.

Teopernueckne 3HaHUSA PACCMATPUBAIOTCS HAa OCHOBE OSMIIMPHUYECKH IIOJIYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS OCIEI0BATEIBHO OT OJJHOI'O YPOBHS K APYTrOMY, BBIITOJIHSASA
(GYHKIUHN OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U MTOIYyYEHUS U3Y4aeMbIX BEILECTB.

OcBoeHue MporpaMMbl 10 XHMHH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMHYECKOM COCTaBIAIOLIEH HAyYyHOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOH NPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHUS K HAy4YHOMY 3HAaHUIO M METOJaM II03HaHUsA B Hayke. M3yuenue xumun
IPOMCXOIUT C IPUBJICUCHUEM 3HAHUM U3 paHee U3YyUEeHHBIX yUeOHbIX IpeaMeToB: «OKpy Karomui
Mup», «bronorus. 5-7 xknacced» u «Dusnka. 7 KIace».

[Tpy n3y4eHur XUMHUH MIPOUCXOAUT (OPMHUPOBAHNE 3HAHUI OCHOB XMMUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON NEATEIbHOCTH YesloBeKa U KaK OJITHOTO
U3 KOMIIOHEHTOB MHMPOBOW KYyJIbTYpbl. 3ajiada y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHUCTEMBbl XMMMUYECKHX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIO)KEHUH, JOCTYNHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
IpUOOIIEHNH K HAyYHBIM METOJIaM MO3HAHMS IIPU U3YYEHUH BELIECTB U XUMHUECKUX PEAKINi, B
(GOpMUPOBAHMM M DPA3BUTHUH I[O3HABATEJIIbHBIX YMEHHUH M UX TNPUMEHEHHUHM B Y4YeOHO-
MIO3HABATENLHOM U yueOHO-MCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTO
oOpallieHus ¢ BeIeCTBaMU B TOBCETHEBHOM JKU3HHU.

[lpy W3y4eHWHM XUMHHM HAa YPOBHE OCHOBHOTO OOINEro oOpa3oBaHWs Ba)KHOE 3HAUCHHE
MPUOOPETHN TaKKe LIETH, KaK:

—gopMupoBaHUE HMHTEIUIEKTYyJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATHUIO PEIIEHUN, CIOCOOHOW aganTHpOBAThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HalpaBJICHHOCTh OOYYEeHHs] Ha CHCTEMaTH4eCKoe MpHOOIIeHne OOydaromuxcs K
CaMOCTOATEJIbHOM  ITO3HABAaTEJIbHOW  JEATEIBbHOCTH, HAyYHBIM  METOJAM  ITO3HAHU,
(GOpMUPYIOIIUM MOTHBAIIMIO ¥ Pa3BUTHE CITOCOOHOCTEN K XUMUU;

—o0ecrnieyeHre YCIOBHM, CIOCOOCTBYIOIIUX NPHOOPETEHUIO OO0YYaIOIIUMKCS OIbITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS M CAMOIIO3HAHMUS, KIIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUECHUE JJISl PA3IMYHBIX BUIOB JESTENbHOCTH;

—popmupoBanue o61mIel (HyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, B TOM
YHUCJIe YMEHUHN OOBSICHSATH M OIICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA, UCTIONB3YsI 3HAHMS U OTIBIT,



MOJy4YE€HHBIE MPU U3YyYEHUU XHUMHUH, MPUMEHSATh UX MPHU PEIIeHUHd MpoOJieM B MOBCEIHEBHOMN
JKU3HU U TPYIOBOH JESATEIBHOCTH;

— hopmupoBaHue y 00yYarONIMXCSl TYMAaHUCTUYSCKUX OTHOIIECHUH, MTOHUMAHUS [IEHHOCTH
XUMHUYECKHX 3HAHWHA Ui BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBEICHUS B OBITY U
TPYZIOBOM [JEATEIBbHOCTH B LIEJIAX COXPAHEHUsI CBOETrO 3J0POBbS M OKPYKAIOIIEW MPUPOAHOU
Cpelibl;

— pa3BUTHE MOTHBAIMH K O0YYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCIIUTAHHUIO
Ha OCHOBE YCBOCHHsS OOIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis U HaNPaBICHHOCTH JlalbHEHIIero o0yueHusl.

OOmiee 4ncino 4acoB, OTBEAEHHBIX JUISI U3yYEHHUs] XMMUU HA YPOBHE OCHOBHOTO OOIIETO

obpazoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezent), B 9 kimacce — 68
4yacoB (2 yaca B HEJIEIIO).

COJAEPKAHUE OBYYEHUA

8 KUIACC

HepBOHaqa.}Ibele XUMHNYECCKHUEC TTOHATUSA

[Ipenmer xumuu. Ponb XMMHUM B JKM3HHM 4YEJIOBEKAa. XUMHS B CHUCTEME HayK. Tena u
BelecTBa. Gu3nyeckre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeiecTs. [lonsTue o meTonax
nmo3HaHus B XuMuu. YucTeie BemecTBa u cMecu. CriocoObl pa3/iesieHus CMECei.

ATOMEI 1 MOJICKYJIBI. Xumudeckue 3JieMeHThI. CUMBOJIBI XUMHYSCKUX DJIEMEHTOB. HpOCTBIe
" CJIOKHBIC BCIICCTBA. ATOMHO'MOHCKYJ'IHPHOG YUCHUC.

Xumunueckas popmysia. BaleHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. 3aKOH MTOCTOSHCTBA
cocraBa BewecTB. OTHocuTenbHass aromHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBas 1011 XUMHYECKOTO DJIEMEHTA B COCIMHEHUN.

KomnuectBo BemecTBa. Mosb. MomsipHast Macca. B3aumMocCBs3b KOJTMYECTBa, MacChl M YKCIIa
CTPYKTYPHBIX €IUHHMII BelecTBa. Pacu€Tsl o GpopmynamMm XUMUYECKHX COSTUHEHUH.

@u3nyecKkue M XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus U €€ IMpPU3HAKU. 3aKOH
COXPAaHEHHUs MAacChl BEIIeCTB. XumMuueckue ypaBHeHus. Knaccuduxanus XUMUYECKUX peakiuit

(coenMHEHUS, PA3IOKESHHUS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKCnepumenm:



3HAaKOMCTBO C XMMMYECKOH MOCya0H, MpaBuiaMu palboThl B JabOpaTtopuu U MpuUEMamu
oOpaieHust ¢ 1abOpaTOpHBIM O0OpYyIOBAaHUEM, M3yUEHUE U OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3110B HEOPraHWYEeCKUX BEUIECTB, HaOMoieHne pu3nyeckux (IJIaBlIeHrne BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KHTIEHWE U KOHJIEHCALUs BOJIbI) M XUMHUYECKUX (FTOPEHUE CBEUH,
MIPOKAJIMBaHUE MEJIHOM MTPOBOJIOKH, B3aUMOCHCTBHE MeJIa C KUCIOTOM) SIBJICHU, HAOI0IeHUE U
ONUCaHUE MPU3HAKOB MPOTEKAHUS XUMHUECKUX PeaKuid (pa3ioKeHne caxapa, B3auMoIecTBIE
CEpHOHN KHUCIOTBHI C XJopuaoM Oapusi, pasioxenHue ruapokcuaa menu (II) mpu narpeBanum,
B3aMMOJICHCTBHE jKeTe3a ¢ pacTBopoM conu Meau (1), m3ydenue crocoOoB pa3zesieHus: cMecei:
C TMOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUSA, Xpomarorpadus,
IPOBE/IEHUE OYHMCTKU MOBAPEHHOM COJM, HAOJIOJEHUE M OMHCAHUE PEe3yJIbTATOB MPOBEACHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJelield MOJIEKYT
(ILIapoCTEpIKHEBBIX).

BaskHelimue NMpeacraBuTE/IM HEOPraHnveCKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucmopon — 371€MEHT M IPOCTOE BEIECTBO.
Haxoxnenue kucinopona B npupoje, pusndeckue 1 XMMUYECKUE CBOMCTBA (PEaKIMH TOPCHHUS).
Oxcupnpl. Ilpumenenue xucnopoga. CrnocoObl MONy4eHHsI KHUCIOpoJa B JlabopaTopuu U
npoMblIIeHHOCTH. KpyroBopot kuciopoja B mpupozge. O30H — ajuioTporHas MoAu(HUKaus
KUCIIOPOA.

TemoBoit 3PQexT XUMHUYECKOW peaklud, TEePMOXUMUYECKHUE YpaBHEHUS, IK30- U
AHAOTEPMUYECKUE peakuuu. TomauBo: yroiab M MeTaH. 3arps3HEHHE BO31yXa, YCUJICHHE
napHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopoa — anemeHT u npoctoe BemiecTBo. HaxoxaeHue Boiopoia B mpupoe, pusnueckue
Y XUMUYECKHE CBOMCTBA, TPUMEHEHUE, CIIOCOOBI noayueHus. KucioTer u conu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMUYECKUM YPaBHEHUSM.

®usnyeckue cBorcTBa BoAbl. Boma kak pacrtBoputens. PactBopbl. HacelneHHbie u
HEHACBIIICHHBIE pPAacTBOpPbI. PacTBOpHUMOCTH BelIeCTB B Boje. MaccoBas 101 BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BOoAbl. OcHOBaHUs. Poib pacTBOpOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B TpHUpoje. 3arpsi3HEHUE MPUPOAHBIX BOA. OXxpaHa W OYUCTKA
MIPUPOAHBIX BOI.

Knaccudukanus nHeopranmdyeckux coenuHeHuit. Oxcuapl. Knmaccuduxamnuss oxcumos:
coJyieoOpasyrorniue (OCHOBHbIE, KUCTOTHBIC, aM(OTepHBIE) U HecosieoOpa3ytonue. Homenknatypa
okcu0B. Ou3nvecKre U XUMHUECKHUe CBOMCcTBa OKcu0B. [lonydueHne okcuaoB.

OcHoBanmsi. Knaccudukanus OCHOBaHWH: INENOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenknatrypa ocHoBanuil. du3znueckne M XHMHYECKHE CBOMCTBa OcHOBaHWil. [lomyueHue

OCHOBAaHUMU.

Kucnoter. Knaccudukanus kucnor. Homenknarypa kucinot. @u3ndeckue U XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBHoctu metamioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknatypa coneil. dusnueckue u xumuuyeckue coiictBa coiieid. [lomyuenue
CoJIEH.

I'eneTnueckas CBSI3b MCKAY KiIaCCaMU HCOPTraHUYICCKUX COCIUHEHHH.



Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpE/IC/ICHUE COAEPKaHUs KUCIOpOa B BO3AyXe, MOJydyeHUe, coOnpaHue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJEHHE B3aMMOJEHCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS U IMpEKpalleHus ropeHus (mokapa), 03HaKOMIJICHUE C
oOpa3laMu OKCUJOB M ONHUCAaHUE MX CBOICTB, MOJY4YEHHUE, COOMpaHUE, paclO3HABAaHUE U
U3y4YeHHE CBOMCTB BoaOpoaa (ropeHue), B3aumojieicTBUE Bojopona c¢ okcuaoM wmeau (II)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPUATIOB), HAOIIOIEHIE 00pA3IIOB BEIIECTB KOJIMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pAcTBOPEHUS BEIIECTB C PA3JIMYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTallaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEJOBaHUE OOPA3[0B HEOPraHMUYECKUX BELIECTB Pa3IMYHBbIX KJIACCOB,
HaAOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHUCIOT W LIEJIOYEH, M3yuyeHHUE
B3auMojieiicTBus okcuaa menu (I11) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT ¢ METAJJIAMHU, PEaKIUi
HEeUTpaau3anuu, NoJyuyeHue HepacTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJJHOTO METaJlla APYTruM
U3 PacTBOpa COJM, PEIICHUE SKCICPUMEHTAIBHBIX 3aJad 1Mo TeMe «Bakueimme Kiacchl
HEOPraHMYECKUX COCAMHEHUNY.

Iepuoauveckuii 3akon u Ilepuoguyeckasi cucremMa xummuuyeckux djementos . U.
MenpeneeBa. CTpoeHue aToMOB. XMMHYECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbIe MOMBITKH KIACCU(PHUKAIIMNA XUMAYECKUX 3JIeMeHTOB. [IoHATHE O TpymIax CXOaHbBIX
3JIEMEHTOB (ILIEJIOYHbIE U I1EIT0YHO3EMEbHbIC METAIJIbI, FAJIOTEHbI, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aMm(pOTEPHbIE OKCHIBI U THIPOKCHIBI.

Ilepuonnueckuit  3akoH. Ilepmogmueckas cucremMa XMMHYECKHMX 3JIEMEHTOB [l
. Menneneesa. Kopotkonepuoanas u anuHHonepuoHas ¢opmbl [leprognueckoil cuctembl
xumuueckux anemeHtoB . U. MenneneeBa. Ilepuomsl u rpynmbl. PU3HYECKH CMBICT
MOPSIKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpOeHUe 3JIEKTPOHHBIX
o0oyouek atomMoB TepBeIX 20 XumHuUeckux dneMeHToB Ilepumomuueckoir cucrtemst [l.
N. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO JIEMEHTA 110 €ro MOJ0KEHUI0 B [leproanyeckoit
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUsI Painyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAINTIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 TPyINaM U MepruoaaMm.

3nauenue [lepuoanueckoro 3akona u Ileproguueckoit CUCTEMBI XMMHUECKUX AJIEMEHTOB
JUIs pa3BUTHA Hayku U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuyeckas CBSI3b. KoBanentHas (monstpHAs u HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenpb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCILHbBIC pCaKknunm. Hpoueccm OKHUCIJICHUA
1 BoccTaHOBIICHUS. OKUCIUTEIIN U BOCCTAaHOBUTEIM.

Xumuueckuii IKCnepumenm:



H3ydeHre 00pa3IoB BEIIECTB METAIIOB U HEMETAIIOB, B3aUMOJICHCTBIE THAPOKCHIA ITMHKA
C pacTBOpaMHM KHUCIOT M IIIEJOYEH, MPOBEACHUE ONBITOB, WUIIOCTPUPYIOMIUX MPUMEPDI
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIHi (TOpEHUE, PEAKIIUH PA3JIOKCHHS, COSTUHEHNS).

Meosrtcnpeomemmnunie céasu

Peanmaunﬂ MCKITPEAMETHBIX CBs3EH IIpU U3yYCHUH XMMUU B 8 kimacce OCYHICCTBIIACTCA
4Cpe3 UCIIOJIb30BAHUEC KaK O6H_[I/IX CCTCCTBCHHO-HAYYHbIX HOHSITI/If/’I, TaK U HOHSITPIﬁ, SABJIAFOIIIUXCA
CUCTEMHBIMU JJIs1 OTACIBHBIX IPEAMETOB €CTCCTBECHHO-HAYUYHOTI'O IIUKIIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHbIH (DaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CHUHTE3, Kiaccu(UKaIus, TMEePUOJUIHOCTh, HAOIIOICHNE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
M3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusnka: marepus, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, AJICKTPUYECKUH 3apsij, BEIIECTBO, TeI0, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPECHUS, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TOPO/IB, TOJIE3HbIE HCKOMIAEMBbIE,
TOIJIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBO 1 xXUMH4ecKasi peaKkuus

[lepuonuueckuit 3akoH. Ilepuoguueckass cucTeMa XHMUYECKMX 3jJeMeHToB  JI.
U. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUHU CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPHOAOB, KalMs, KaJblMs U HUX COEIUHEHHHA B COOTBETCTBUU C
MIOJIOKEHHUEM dJIeMEeHTOB B [lepronndeckoii cuctemMe U CTpOSHHEM UX aTOMOB.

CTpOCHI/IC BCIICCTBA: BHAbI XUMHUYECKOU CBSA3H. THIBI KpUCTAITNINICCKUX peH_IéTOK,
3aBHCUMOCTH CBOMCTB BEIIECTBA OT THUIIA KpI/ICTaHJIHLIeCKOﬁ peIHéTKI/I n BUIa XHUMHYSCKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKUX BEIIECTB. XWMHUYECKHE CBONCTBA
BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPTraHUYECKHUX COECIUHEHUW, N€HETHYECKast
CBSI3b HEOPTaHNMYECKUX BEIIECTB.

Knaccudukanus XuMU4eCKHX peakuuil Mo pa3jIMyHbIM MpU3HAKaM (TI0 YUCIY U COCTaBY
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (DEKTy, 0 N3MEHEHHUIO CTENIEHEH OKMCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTUIO KaTaim3aropa). OJK30- H
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUUYECKHE YPABHEHUSI.



[TonsiTie 0 CKOpOCTH XUMHUYECKOH peakuuu. [loHsTHe 00 OOpaTHMBIX U HEOOPATHUMBIX
XUMHUYCCKUX PCAKIUAX. ITongaTne O TOMOI€HHBIX H TCTCPOTCHHLIX PCAKIUAX. ITonstue o
kataynmse. [loHsTHe 0 XUMUYEeCKOM paBHOBeCUH. DaKTOPHI, BIHSIOIINE HA CKOPOCTh XUMHUYECKON
PEaKIUU ¥ MMOJIOKCHIE XMMHYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, DSJIEKTPOHHBIM OallaHC OKHUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO/1a SJICKTPOHHOTO OasiaHca.

Teopusi MEKTPOTUTHICCKON AUCCOIUAINH. DIIEKTPOJIUTHI U HEAIEKTPOIUTHL. KaTnoHsl,
AHUOHBI. MeXaHM3M JIMCCOLMAIIMH BEIECTB C Pa3IMYHBIMHU BHJIAMU XUMUYECKOU CBsA3H. CTereHb
mucconuaiuu. CUIBHBIE U c1a0bIe SJICKTPOIHTEHI.

Peakiun moHHoro oOMeHa. Yci0BUS NMPOTEKAHUs PEAKLMHA MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHUIl M COJE B CBETE
HpeCTaBIeHU 00 3JIeKTPOJUTHUYECKON aucconuanuu. KadyecTBEHHblE peaklUUd Ha HWOHBI
[TonsTHE O THIPONIHU3E COTNEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPHCTALTMYECKUX PEIMETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB M HeMeTa/uioB (rpadura W anamasa), CJIOKHBIX BEHISCTB (XJIOpHAA HATpHUs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHUMHUYECKOW PEaKIHH OT BO3ACHCTBHUS Pa3IMYHBIX
(bakTOpOB, UCCIIEJOBAHUE AJICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCa IUCCOIMALIUN
KHCJIOT, 111€J104€el U cosiel (BO3MOKHO UCII0JIb30BAHUE BUE0 MAaTEpUAIIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPHU3HAKK MPOTCKaHHUs PEaKIuidi MOHHOrO oOMeHa (0Opa3oBaHHE OCalKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHWE BOJBI), OIMBITOB, WILIIOCTPUPYIOMIUX HPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEaKUuil (rOpeHue, peakluu pa3iokKeHHs, COAMHEHHs), Paclo3HaBaHUE
HEOPTraHMYECKUX BEMIECTB C TIOMOIIBI0 KAYeCTBEHHBIX pEAKIHWHA Ha WOHBI, pEHICHUe
HKCIIEPUMEHTANIBHBIX 3a/1a4.

HeMeTanjibl 1 UX cCOeAMHEHUA

OO6mass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
crenieHu okucieHus. CrtpoeHune M (PU3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYecKHe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJCHCTBHE C MeTaulaMM, HeMeTaulaMH,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJyuyeHHeE,
npuMeHeHue. JIefcTBHe XJI0pa U XJIOPOBOJOPO/a Ha OPraHu3M 4esloBeKa. BaxHelne xiiopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OObmas xapaktepuctuka si1eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne M (QU3MYecKue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYeckue cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KHUCIOTHBIX OKCUIOB. CepHasi KHCIOTa, PU3NYECKUE M XUMHUYECKHE CBONCTBA
(oO1e Kak MpeacTaBUTEIN Kacca KUCIOT U crieruduueckue). XUMUYECKUEe peaKkiuy, JexKaliue
B OCHOBE IIPOMBILIUIEHHOTO CIIOCO0a MOyYeHus CEpHOM KUCIOTHI. [IprMeHeHne cepHOi KUCIIOTHI.
Conn cepHOM KHCIIOTBHI, KauyeCTBEHHas peakuus Ha cyibdar-uoH. Haxoxxnenue cepel u eé
COEIMHEHUH B NPHUpOJAE. XUMUUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpeabl COCTUHEHUSIMH CEPBI
(KMCTIOTHBIE I0XKIH, 3arPsS3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHS.



OOmas  xapakTepucTHKa 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (HU3UYECKUe Hu
XUMH4eckue cBoiictBa. KpyroBopot a3zora B mpupojie. AMMHUaK, ero Gu3ndeckue 1 XMMUYECKUe
CBOWCTBA, MoylydeHue u npuMenenue. Conu aMMOHUs, UX (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA,
npuMmenenue. KadecTBeHHas peakiyds Ha WOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIydeHUe,
¢usmueckue M XMMHUYECKHE CBOiicTBa (0OmIMEe Kak TpEeACTAaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoapb3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpaIbHBIX
ynoOpeHuii. XUMHUECKOE 3arps3HEHUE OKPYKAIOMICH Cpebl COSAMHCHHUSIMHA a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHHE BO3JyXa, MOUYBBI U BOAOEMOB). Docdop, alIoTponHble MOAUDUKALNN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
dbusznueckue M XHUMHUYECKHE CBOWCTBa, moiyudeHue. Vcmonb3oBanue QochaToB B KadyecTBe
MHUHEPAIbHBIX YA0OPEHHIA.

OO6mas xapaktepuctuka 31aeMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEHU OKUCICHUs. YTIEepOJ, alUIOTPONHbIE MOIUBUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMUIecKkue cBoicTBa. Axcopouus. KpyroBopotT yriepoaa B mpupoze.
Oxcuapl yriaepona, ux GU3M4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPraHU3MBI,
NOJIy4eHHE U MPUMEHEHHEe. JKOJIOTHYeCKHe Mpo0iieMbl, CBsI3aHHbIe ¢ okcuaoM yrieponaa (1V),
rUIoTe3a I100aJbHOro MOTEIUICHUs KiIMMaTa, NapHUKOBBINA 3(dekr. YronpHas kuciora u eé
COJIM, HX (I)I/ISI/ILIGCKI/IC U XUMHUYCCKUEC CBOfICTBa, MMOJIYYCHHUEC W INPHUMCHCHHUC. KaugecTBennas
peakuus Ha KapOOHAT-MOHBI. Mcnonp30BaHNe KapOOHATOB B OBITY, MEULIMHE, TIPOMBILIUIEHHOCTH
U CEIbCKOM XO35IMCTBE.

[lepBoHavasbHBIE TOHSATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX yTIiepojia
(MeraH, 9TaH, STUJICH, alleTUJICH, ITAHOJ, TTUIEPUH, YKCyCHas kucnoTa). [I[pupoaHbie HICTOUHUKH
YTIIEBOIOPOAOB (YToJib, IPUPOTHBIN ra3, He(PTH), MPOAYKTH UX NepepadboTku (OEH3MH), UX POJIb
B OBITY M IMPOMBINUICHHOCTH. [ToHsTHE 0 OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpPax, Oeykax,
VIJIEBOJAX — M WX POJU B KU3HU ueJoBeKa. MarepuaibHOE E€IMHCTBO OPTaHUYECKUX U
HEOPraHWYECKUX COCTUHEHUI.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOWCTBA, IOJIYYEHHE W HPHUMEHEHHE.
CoenuHenus KpemHuss B npupoje. OOmmue mnpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHKUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxxHeiimne
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobimembl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCEITHEBHOM JKHU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHne 00pa3loB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, TIPOBEJCHHE
Ka4€CTBCHHbBIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI U H&6JHOI[CHI/IC MMPU3HAKOB UX IMPOTCKAHUA, OIIBITHI,
oTpakaromue (U3NYEeCKue U XUMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUaOB), O3HAKOMJIEHHE C 00OpasliaMd XJIOPUAOB (TaJOTe€HUIOB),
O3HaKOMJIEHHE ¢ o0pasnamu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BHJIEOMATEPHAIIOB), HAOMIOJEHWE TMporecca OOyrauWBaHMs  caxapa TOJa  JCHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, N3yUYe€HHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOI cepHOM
KHCJIOTHI, TIPOBE/ICHNE KaYeCTBEHHOW PEaKIMH Ha CyJIb(paT-WOH M HaOIIOJCHWE NMpHU3HaKa e&
NPOTEKaHUs, O3HAKOMJIEHHE C (U3UUYECKUMHU CBOMCTBAMU a30Ta, (ocdopa W UX COeAMHEHHH
(BO3MOYHO HCIIOJI30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yA0OpEHNUH,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KayeCTBEHHBIX peakluii Ha MOH aMMOHUA U (pocaT-noH U N3ydeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMO/IEIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MeJbI0 (BO3MOXHO HCIOJIb30BAHUE
BUCOMATEPHAJIOB), H3YYCHHE MOJENeH KpPUCTAJUIMYECKHX pEemIETOK anmasza, Trpadura,



dbynnepeHa, 03HaAKOMIICHHE C TPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIEM U yCTPOHCTBOM ITPOTUBOTa3a, MOIy4YeHue, COOUpaHue, paClio3HaBaHUE U H3yUCHHE CBOCTB
VIJEKUCIOro ra3a, MpOBEACHHME KAaueCTBEHHBIX peakiuil Ha KapOOHAT W CHJIMKAT-UOHBI U
U3y4yeHUE [PU3HAKOB HUX IIPOTEKaHUsA, O3HAKOMIICHHE C MPOAYKLUUEH CUIMKATHON
MIPOMBILIUIEHHOCTH, PELIEHHUE YKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BakHel1ne HeMeTalIbl U UX
COCIMHEHUS».

MeTajibl M MX COeTUMHEHUS

OO0m1as xapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHU U UX MOJIOKEHUS
B llepuoanyeckoir cucreme xumuyeckux snemeHtoB Jl. M. MenneneeBa U CTpOCHHUSI aTOMOB.
Crpoenue MeramioB. Mertaminueckass CBsI3b M METAUIMYECKAsl KPUCTAIMYECKas pEeHIETKa.
DJIEKTPOXUMUYECKUN pAll HAOpsKEHU MeTamoB. DHU3WYEeCKMEe M XUMHUYECKHE CBOMCTBA
MeTaymioB. O0mme croco0bl MOyYeHuss MeTauioB. [[oHATHE O KOPPO3UM METAIIJIOB, OCHOBHBIE
CrocoObl 3aluThl UX OT Koppo3uu. CriaBbl (CTallb, YyryH, JIOPATIOMUHUN, OpOH3a) U HX
MIpUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenouynblie MeTasuIbl: MooxkeHue B [lepuoanyeckoil cuctemMe XMMHUECKUX 3JE€MEHTOB /.
U. MenneneeBa, cTpoeHHE HUX aTOMOB, HaxoXJaeHUE B mpupoje. Ousnueckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUsl U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUH.

[IlenoyHO3eMENBHBIE METAJJIBI MATHUHM U KAJIBLIWI: TTOJI0)KEeHUE B [lepuoauyeckoii cucreme
xuMmudeckux snemeHtoB [[. M. MenneneeBa, CTpo€HME MX aTOMOB, HaXOXJIEHHUE B MPUPOJIE.
du3nyeckre W XUMHYECKHE CBOMCTBA MarHus W Kalblus. BakHeHWImne cOeTWHEHUS KaTbIHS
(okcua, ruapoKCcH I, coyin). JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: mnonoxenue B Ilepmonnueckoil cucTteMe XMMHMUYECKHX JJIEMEHTOB [l
U. MenneneeBa, CTpoeHHE aTOMa, HAXOXKEHHE B pupojie. Puznyecknue U1 XUMUYECKHE CBONCTBA
amtoMuHus. AM(pOTepHBIE CBOMCTBA OKCHIA U THJIPOKCUAA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepmoguyeckoil cucremMe XHUMHYECKHX 3yeMeHTOB /I
1. Menneneea, CTpoeHHE aTOMa, HaX0Xk/IeHUE B pupoe. Pu3zndeckrue 1 XMuMHUUECKUe CBOMCTBA
xene3a. Oxkeuapl, ruapokeuabl u conu skenesa (II) m sxenmesa (III), ux cocras, cBoiicTBa u
HOJy4YeHHUE.

Xumuueckuii IKcnepumenn.

03HAKOMJICHHE ¢ 00pa3IiaMy METAIIJIOB U CIUIABOB, MX (PHU3NYECKUMH CBOMCTBAMHU, H3yUEHUE
pe3yIbTaTOB KOPPO3UH METAIOB (BO3MOXHO HUCIIOIB30BAaHUE BHIEOMATEPUATIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHSI OKCHJA KajbIlUsl MW HATPUS C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMaTEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IpoIlecca TOPEHUs JKee3a B
KHCIopojie  (BO3MOXKHO — HCIIOJIB30BAHHWE  BUACOMATEPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJbIUs, allOMUHUS, NWHKA, *kene3a (II) u xenesza
(I1I), menu (I1), HabmroieHne W OMHMCAHKWE TPOILIECCOB OKPAITMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kamusl U KaJibliusg (BO3MOXKHO HCIIOJIb30BAHHME BUIEOMATEPUAIIOB), UCCIIEIOBaHHE aM(POTEPHBIX
CBOMCTB THJIPOKCHJIa AJTFOMUHUS M THIPOKCH/IA ITMHKA, PEIICHUEe SKCIIEPUMEHTAIIBHBIX 3a/1a4 110
TeMe «BakHele MeTaibl U UX COSAMHECHUSY.

XuMus M OKpyKaLias cpeaa



BemniectBa u maTepuanbl B MOBCEAHEBHOW KU3HU 4YeOBEKa. be3omacHoe MCIOIb30BaHUE
BEIIECTB M XHMMYECKMX peakuuii B ObiTy. IlepBas momomnrs mpu XUMHUECKHX OXKOrax M
OTPABJICHHSIX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karollel cpeabl (IIpeaesibHas JOMyCTUMasi KOHLEHTpalus
BemecTs, nanee — [1JIK). Ponb xumun B perieHun 5K0I0rn4ecKux mpooiem.

Xumuueckuit Ixcnepumenm:
n3ydeHne o0pasioB MaTeprasoB (CTEKIIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MATEPHAIBI).
Meostcnpeomemmnuwie ceasu

Peanmaunﬂ MCKITPEAMETHBIX CBs3EH IIpyU U3YyUYCHUH XUMHUU B 9 kJacce OCYHICCTBIIACTCA
Ycpe3 UCII0JIb30BAHNEC KAK O6HII/IX C€CTCCTBCHHO-HAYYHBbIX HOHSITHﬁ, TaK U HOH;ITI/II\/JI, ABJIAIOINUXCA
CUCTCMHBIMHU JUJIA OTACJIIBbHBIX ITPCAMCTOB €CTCCTBCHHO-HAYYHOTI'O IIHUKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIC TIOHSTHS: HAyYHBIN (DaKkT, TUIIOTE3a, 3aKOH, TCOPHS, aHAJIH3,
CUHTE3, Kiaccu(UKaIus, TEePUOJUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOICIUPOBAHUE,
U3MEpEHHE, MOJICTh, SIBJICHHUE, TAPHUKOBBIN 3(DEKT, TEXHOIOTHS, MAaTePUAITHIL.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, HW30TOIIBI,
PaIMOaKTUBHOCTb, MOJICKYJa, JJICKTPUUYECKUW 3apsji, MPOBOJAHUKH, TOJYIPOBOIHHUKH,
TUAJICKTPUKHA, (POTOSJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHUE BEIIECTBA, ras,
PacTBOp, paCTBOPUMOCTD, KPUCTALTNYCCKAS PeIIETKA, CIUIABBI, (PU3HUECCKUE BETUUNHBI, € AMHHUIIBI
WU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpaJbHbIE YyI0OpEeHUS,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbBIC BEIIECTRA.

['eorpadusi: armocdepa, rugpocdepa, MUHEPAIIbI, TOPHbBIE TOPOAbI, [TOJIE3HBIE HCKOIIAEMBbIE,
TOTIJIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE pe3yJbTaThl OCBOEHHUS TPOrPaMMBbl OCHOBHOTO 0O0IIero oOpa3oBaHMs
JIOCTUTAIOTCS B X0JIe OOYYCHHsI XMMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHHON JIeATEIHHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMH  POCCHUMCKUMU  COIMOKYJIBTYPHBIMHU W  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIECTBE MPaBHJIAMHU M HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT ITpOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALUN 00yYatOIUXCsl.



JIM4HOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIUXCSI PYKOBOJCTBOBATHCS
CHUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OPHUEHTALUN U PACIIMPEHUE ONBbITA JEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

IIEHHOCTHOTO OTHOIICHHS K OTE€UYECCTBEHHOMY KYJbTYPHOMY, HCTOPHUYECKOMY U HAyIHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKH B JKH3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHOW WH(pOpPMAIMEH O MEPEIOBBIX JOCTHIKEHUSAX U OTKPBITHIX
MHUPOBON M OTEUECTBCHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpPOMCTBE
MHpa ¥ OOIIECTBA;

2) IpaxKaIaHCKOTr0 BOCIIUTAHUSA:

IIPEICTABJICHUS] O COLMAIBHBIX HOPMax M IpaBUiIaX MEKIMYHOCTHBIX OTHOILUEHUN B
KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTM B OOILIECTBEHHO TOJE3HOH, yuyeOHo-
UCCJIEIOBATEIbCKOM, TBOPUECKON U JPYTUX BUJIAX JAEATEIbHOCTH, FTOTOBHOCTU K Pa3HOOOpa3HOMI
COBMECTHOM JIeSITEIbHOCTH IPU BBITOJHEHUH Y4YEOHBIX, IIO3HABATENIBHBIX 3aJ1a4, BBIIOJHEHUU
XUMHUUYECKHUX 3KCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJIEHHSI K B3aHMOIIOHHMAaHUIO
U B3aMMOIIOMOIIM B IpOLECCe 3TOM y4yeOHOM AeATeNbHOCTH, NOTOBHOCTH OLEHMBATh CBOE
IIOBEJICHUE U ITOCTYNKN CBOMX TOBAPUILEH € IO3ULMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM
OCO3HAHHUS MIOCIIEACTBHUI ITOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 MO3HAHHSI:

MHPOBO33PEHUYECKHE  MPEACTABICHUS O  BEIIECTBE W  XHMHUYECKOM  peakilvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKHM W COCTABIAIOIINE OCHOBY JUIS
IMOHUMAaHHs CYIITHOCTHU Haquoﬁ KapTUHBI MHUpPa, MIPECACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX
Pa3BUTHUS TPUPOBI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJHON CPENOoM, O POJIM XMMHUU B TTO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIC MOTHUBBI, HAIIPABJICHHBIE Ha IIOJyYEHHWE HOBBIX 3HAHMM IO XHWMMH,
HEoOXouMBbIe Ul OOBSCHEHHs HAOMIOJaeMbIX MPOLECCOB U SBJICHUH, MO3HABATEJIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYpPbl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON PadOThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUI;

WHTEpEC K OOYUYEHHIO U TO3HAHUIO, JHO003HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCOBHAHHOMY BBEIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00yUYeHHS B JajbHEHIIEM;

4) ¢popMHUpPOBaHHS KYJIbTYPHI 3/10POBbSI

OCO3HaHUE LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 >KU3HMU, OCO3HAHUE TIIOCIEACTBUN M HENPUSITHE BPEIHBIX MPHUBBIYEK
(ynorpeOyieHUsI aJKOrojisi, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IpaBHUI
0€30MacHOCTH NP 00PALIEHUH ¢ XUMHUYECKUMHU BELIECTBAMU B OBITY U pealbHOMN KU3HHU;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEC K NMPaKTHUECKOMY U3YyUEHHIO Mpodeccuil U TpyJa pa3IMuHOro poja, yBaKeHUE K
TPYZy U pe3yJIbTaTaM TPYAOBOU IE€ATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS PEIMETHBIX



3HaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHONH TPACKTOPUU TPOJOJIKEHUS
o0Opa3oBaHus C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMMHUHU, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, yCHemHod mnpodecCHOHATbHON MeATEeIbHOCTH U Pa3BUTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHON Cpe/Ie;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

HKOJIOTUYECKHU 11eJ1eCO00pa3Hoe OTHOIICHUE K MPUPOIEC KaK UCTOYHHUKY KM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 30pOBOro M Oe30omacHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUIl 0€30MacHOr0 MOBEACHUS TP paboTe ¢ BelllecTBaMH,
a TaK)Ke B CUTYyaIUsIX, YIPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, [TOJIy4aeMble IPH U3YUYCHUH XUMHH, JUIA PEeLICHUS 3aad,
CBSI3AHHBIX C OKPYXAIOILIEH MPUPOJHON CPEeHOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTMYECKOMN
KYJbTYPBbl, OCO3HAHUS INI00ATLHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
MIOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBILIJICHHS, YMEHUSI PYKOBOJACTBOBATHCA UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMATILHOMN MPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX pPE3yJIbTATOB BBIICISIOT 3HAYMMbIE s (HOPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIE MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUTIOTE3a, (aKT, CUCTEMa,
MPOILIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAyYHOW KapTHMHE MUpa, U YHHBEpCalbHbIE Y4eOHbIe NEHCTBUS (IO3HABaTEIbHbIE,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOphlE 00€CTeunBarOT (POpMUpPOBAHUE TOTOBHOCTU K
CaMOCTOSITENILHOMY TIJIAHUPOBAHUIO M OCYIIIECTBICHHUIO Y4eOHO 1eATeTbHOCTH.

Ilo3naBaTe/ibHBbIC YHHBepPCAJIbHbIE Y4eOHbIe 1eHCTBUS
Bba3oBbie Jornueckue geiicTBUs:

YMCHUA HCIOJIB30BaATh HpI/IéMLI JIOTUYCCKOro MBINUJICHUA TIpU OCBOCHHU 3HAHMIL:
PaCKpbIBATH CMBICII XUMHWYCCKUX MMOHSATHUH (BBI)ICJ'I}ITB HX XapaKTCPHBIC TPU3HAKH, YCTAHABIIMBATH
B3aUMOCBA3b C IOPYyIruMu HOHSITI/ISIMI/I), HUCIIOJIB30BaTh IIOHATHUA AJIA OOBSICHEHHUS OTACIBHBIX
(I)aKTOB u HBHCHHﬁ, BLIﬁI/IpaTL OCHOBAHUA U KPUTCPUU JIA Knaccn(bnxaunn XHUMHUYCCKUX BCIICCTB
U XUMHYCECKHX peaKHI/Iﬁ, YCTaHaBJIMBATh MPUYUHHO-CJICACTBCHHBIC CBA3H MCKIY 00beKTaMHu
HU3YUYCHUS, CTPOUTH JIOTUYUCCKHUEC PACCYIKIACHUS (I/IHI[yKTI/IBHLIC, ACAYKTUBHBIC, I10 aHaHOFI/II/I),
J€J1aTh BBIBOJAbI U 3aKJIIFOUCHU S,

yMEHHE MPUMEHATh B MPOLECCe MO3HAHUS MOHATHS (MPEAMETHbIE M MEeTallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3oBHIBaThH LIMPOKO



IPUMEHSEMbIE B XUMHM MOJEIIbHBIE MPEICTABICHUS — XMMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylla M YypaBHEHHE XHMHYECKOH peaklUud — TpU pELlIeHUH Y4eOHO-
IIO3HABATEJIBHBIX 3alad, C Y4YETOM OTHUX MOJEIBHBIX INPEIACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHBIC MPU3HAKUA H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XMMHUYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEYUS B U3YUaEMBIX IIPOLIECCAX U SBJICHUSIX.

ba3oBble nccienoBarelibcKue AeiCTBHS.

YMCHHUC HCIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KA4YCCTBC HMHCTPYMCHTA IIO3HAHHA, a
TAaKXKXE€ B Kady€CTBC OCHOBBI JJIA (bOpMI/IpOBaHI/IH THUIIOTE3blI 110 IIPOBEPKE IIPaBUIIBHOCTH
BBICKa3bIBACMbIX Cy)KI[GHHfI;

pPUOOpETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3AlMU M MPOBEICHHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 332 XOJJ0M IPOIlecca, CAMOCTOSATENBHO IPOTHO3UPOBATh €r0
pe3ynbTat, (hopMynupoBaTh OOOOLICHHS U BBIBOJBI IO pe3ysibTaTaM IPOBEIEHHOTO OIbITA,
UCCJIEJOBAHMsI, COCTABIISATh OTUET O IPOJEIaHHON paboTe.

Pa6ora ¢ undpopmanmueii:

yMEHHUE BBIOMPATh, aHATM3UPOBATh U MHTEPIPETHPOBATH HH(POPMAITUIO PA3INYHBIX BH/IOB
u GOopM IPECTABICHUS, TOyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAyUHO-TIOMYJIIpHAs IUTEpaTypa
XUMHUUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIE 0coOus, pecypchl HTEpHEeTa), KpUTUUECKH OLIEHUBATh
MPOTUBOPEUMBYIO M HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHUE MPUMEHSATh Pa3InYHbIE METO/bI U 3alPOCHI MPU MOUCKE U 0TOOpe MH(OPMAINH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHHs yUE€OHBIX U M03HABATEIbHBIX 331a4
ONpeAeNéHHOr0 THIMa, MPUOOPETeHHE OMbITa B 00JACTHM HUCIHOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHMS PA3IIMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMy MpeacTaBiIeHUS
UHPOpPMALIUU U WUIIOCTPUPOBATH peIlaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpa@uKu 1 UX KOMOUHALUSAMU;

YMEHHE HCIOJb30BaTh M aHAJIMW3UPOBATh B IPOIECCE YUEOHONW M HUCCIIENOBATEIbCKOMN
NeSITebHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaloLIe MPUPOAHON CPEIbl.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHHS 3a/laBaTh BOMPOCHl (B Xojae Auanora u (WIKM) TUCKYCCHHM) IO CYIIECTBY
obcyxmaeMoil TeMbl, (OPMyIHpPOBATH CBOM TMPEIOKEHUS OTHOCUTEITHHO BBIMOTHEHUS
MPEUI0KEHHOM 3a/1auu;

YMEHHUS IPEJICTABISTH MMOTYYSHHbBIE PE3yIbTaThl MO3HABATEIHHON JESTEILHOCTH B YCTHBIX
N TMHMCBMCHHBIX TCKCTax; ACJIaTb MPC3CHTAIWIO PE3YJbTATOB BBIIIOJHCHUA XUMHUYCCKOI'O
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JAOOPATOPHON pPabOTHI MO WCCIEAOBAHUIO CBONCTB
BEIIECTB, y4eOHOTO MTPOCKTA);



YMEHHUsI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW TO3HABATECIBHOU M
HCCJICIOBATENILCKON NIeATEeIbHOCTH TPU PEIICHUH BO3HHUKAIOMIMX MpOoOJieM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJIACOBaHMS TO3HMIUN (0OCYXIEHHS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAMHAIIMS COBMECTHBIX JICUCTBHIA, ONPEICICHIE KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJITHCHHOW pabOThI U IpyTHe).

PeryasiTuBHble yHHBepcaJbHble YUeOHbIE 1eCTBHS:

YMEHHME CaMOCTOSITEIILHO ONPEAEIATh LEIN ACSITEIbHOCTH, IIJIaHUPOBATh, OCYILECTBIATD,
KOHTPOJMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BHIOMPATH
HanOoJsee 3PPeKTUBHBIE CIIOCOOBI peIlIeHHs yUEOHBIX U 103HABATEIbHBIX 33124, CAMOCTOSTEIILHO
COCTABJIATH UM KOPPEKTUPOBATH IIPEUI0KEHHBIN aJITOPUTM JEHCTBUN IIPY BBIIIOJHEHNUHN 3aJaHUI
C y4€TOM NOJy4YeHMs HOBBIX 3HAHMM 00 HU3yuyaeMbIX OOBEKTaX — BELIECTBAX M pPEAKLUsX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOI'O pe3ysbTaTa 3asBJICHHON €M, YMEHUE HCIIOIb30BATh U
AQHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIOBUHU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO 0053aTE€IBHOIO COJECpIKaHUS,
YCTAaHOBJIEHHOIO JaHHOM (QenepaibHOl pabodeil mporpaMMoil, BBIIEISIOT: OCBOEHHBIE
oOydJaromuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOOBI JAeWCTBUM, crenuduyeckue i
npeAMETHOM 00sacTh «XUMUS», BHIBI JIEATEIBHOCTH TIO TOJYYEHHIO HOBOTO 3HAHUSA, €r0
MHTEPIIPETAIMU, TPEOOPA30OBAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

K koHiy oOydeHus B 8 KJjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:

pacKpbIBaThb CMBICII OCHOBHBIX XMMHYECKUX TOHATUN: aTOM, MOJIEKYJa, XUMUUECKUN DJIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJAHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHASI aTOMHAsl M MOJIEKYJISIPHAsI Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi JI0Jii XMUMHUYECKOTO 3J€MEHTa B COEJUHEHHH, MOJIIPHBIH O0BEM, OKCHA, KHUCIOTA,
OCHOBaHHUE, COJb, D3JEKTPOOTPULATENBHOCTb, CTENEHb OKHUCIIEHHS, XUMHYECKas peaKlus,
KJIacCU(UKaLlMs PEaKIHi: peakuu COEAMHEHUS, PEeaKIMH Pa3IoXKEeHUs, PeaKIuy 3aMelleHus,
peaknuu oOMeHa, 3K30- U SHJO0TEPMUYECKHE PEAKIIMU, TEIIOBOM 3 (EeKT peakluu, SApo aTtoma,
AIIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb, PauyC aromMa, XUMUYEcKasi CBS3b, MOJISIpHAs U
HENOJISIpHasl KOBAJIEHTHAs CBA3b, MOHHAs CBS3b, MOH, KATHUOH, AHWOH, PacTBOP, MaccoBasi A0S
BelecTBa (ITPOIICHTHAS] KOHIIEHTPAIIHs) B paCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHATUN U IPUMEHATH 3TU MOHSITUS TIPU
OINMCAHUU BEIIECTB U UX MMPEBPALLECHUII;

UCIOJIb30BAaTh XUMHUECKYI0 CHUMBOJHUKY Ul COCTaBlIeHHS (DOpMyN BEIECTB U YpaBHEHUH
XUMHYECKHUX PEAKLINN;



OIpeNeNATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTENEHb OKHUCIECHUS
AJIEMEHTOB B OMHAPHBIX COCIMHEHMSX, MPUHAJIEKHOCTh BEIIECTB K OMpEAEIEHHOMY Kiaccy
COEMHEHUH 1o GopMyiiaM, BU XMMUYECKOH CBsI3U (KOBaJIEHTHAs U NOHHAs) B HEOPIaHUYECKUX
COEIMHEHUSIX;

packpbiBaTh cMbIci [lepuonnyeckoro 3akona Jl. M. MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAHNE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHUX DJJIEMEHTOB OT UX [OJOXKEHUS B
ITeproanueckoit cucTeMe, 3aKOHOB COXPAHEHUSI MAacChl BELECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaipo;

ONHKCBHIBATh U XapakTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoit cUCTEMbl XMMHUYECKHX
AIIEMEHTOB: PA3JIM4aTh MOHATHUS «TJIaBHAs MoArpymnna (A-rpymnmna)» u «modounas noarpymnna (b-
Ipymmna)», Majablie 1 00JIbIINe IePUO/Ibl, COOTHOCUTh 0003HAYEHNUs1, KOTOPbIE UMEIOTCS B TaOIMLIe
«Ilepnogmueckas cucrema xumuuyeckux osnemeHtoB J[. WM. MenaeneeBay ¢ 4YHMCIOBBIMHU
XapaKTepUCTUKAMHU CTPOEHMs aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps sapa, oduiee
YKCJIO 3JIEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CII0SIM);

KJaccu(puuupoBaTh XMMUYECKHE 3JIEMEHTBI, HEOPIraHUYECKHE BELIECTBA, XUMUYECKUE PEaKLIUU
(110 9HCITy ¥ COCTaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY (D (DEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
MOJITBEPIK/1asl ONIMCaHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX
pEaKIui;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOKHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX IIPEBPAILECHUN B PA3JINYHBIX YCIOBHUSAX;

BBIUNCIISTH OTHOCUTEJIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO Macchl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEHTa O (opMyJie COEIMHEHMs, MAacCOBYIO JIOJIO BEIIECTBAa B PacTBOpE,
IIPOBOAMTDH PACUEThI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

IIPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIbHOCTU — aHAJIN3 U CUHTE3, CPABHEHHUE,
00001IeHNe, CUCTEMATH3AIHIO, KJIacCU(UKAIUIO, BBISIBICHUE TPUYNHHO-CIICICTBEHHBIX CBS3EH —
JUIsL U3Yy4YEHUs CBOMCTB BEUIECTB M XMMHUYECKHUX PEAKIMM, €CTECTBEHHO-HAYYHbBIE METOJBI
MO3HAHUS — HAOJI0/IeHUE, U3MEPEHNE, MOICTMPOBAHNE, SKCIIEPUMEHT (PeasIbHbII U MBICIIEHHBIH );
CJIeZIoBaTh MpaBWIaM IMOJIb30BAHUS XUMHUECKOW MOCYI0M U 1abopaTopHbIM 000pYJOBaHUEM, A
TaK)Ke MpaBuiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMHU 11O BBIITOJIHEHUIO
7a00paTOPHBIX XMMUYECKUX OMNBITOB IO TMOJIYYEHHIO M COOMpaHMIO ra3000pa3HBIX BELIECTB
(Booposla M KHCIOpOJa), IMPUTOTOBICHHIO PACTBOPOB C OMNpPENEIEHHOM MAacCOBOM Jojei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TPOBOJUTH XHMHUYECKHE DKCIIEPUMEHTBI IIO
pacrio3HaBaHUIO PACTBOPOB IEJIOYEH W KHUCIOT C TOMOIIBI0 HWHIUKATOPOB (JIAKMYC,
denondranzent, METUIOPAHXK U APYTHE).

K koHiy oOydeHus B 9 kJjacce nmpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH Y 00YHAIOIINXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHATHI: XUMUYECKHN JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHUOH, IIPOCTOE  BELIECTBO,  CIOKHOE  BELIECTBO,  BAJIECHTHOCTD,
AEKTPOOTPULIATEIBHOCTD, CTENEHb OKHCICHHs, XUMHYECKas pEeakius, XUMHYECKas CBS3b,
TETIOBON PPEKT peakiu, MOJb, MOJISIPHBI 00BEM, PacTBOP, IIEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJIUTUYECKas] JMCCOLMAINS, PEAaKIMM HOHHOTO OOMEHa, KaTaju3aTop, XHUMHYECKOoe
paBHOBecHe, 00paTUMBbIe U HEOOPATUMBIE PEAKIINHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCIIUTEb, BOCCTAHOBMUTENb, OKHCICHME U BOCCTAHOBIIEHHE, AJJIOTPONMs, aM(pOTEPHOCTb,
XUMHYeCKass CBA3b (KOBAJEHTHAs, WOHHAs, METAJIMUecKas), KpHUCTaJNIM4yecKas pemérka,
KOpPpO3Usl METaUIOB, CILIABbl, CKOPOCTh XHWMHYECKOW pEaKIHUH, MPEIeIbHO JOIyCTUMAs
xoHueHTpauus [T/IK BemecTsa;



WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUI M IPUMEHATh 3TU MOHATHUS TIPU
ONMCAHUU BEUIECTB U UX NPEBPALLEHUI;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY Ul COCTaBlIeHHs (DOpMyJ] BEIECTB U YpaBHEHUH
XUMHYECKUX PEAKIUI;

OIpeNeNIATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XMMHUYECKMX 3JIEMEHTOB B COCIMHEHMSIX
pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BELIECTB K OMNPEICIEHHOMY KJIACCy COEIMHEHUH IO
bopmynaM, BUJ XMMUUYECKON CBA3M (KOBaJEHTHAsl, HOHHAsI, METAJIMUECKasl) B HEOPIraHUYECKUX
COCMHEHUSX, 3apsil MOHA MO0 XUMHUYECKOW (popmylie, Xapakrep cpeibl B BOIHBIX pacTBOpax
HEOPraHMYECKUX COECIMHEHUH, TUIl KPUCTAJUINYECKON peIIETKN KOHKPETHOTO BEILECTBa;
packpsiBaTh cmbici Ilepuogmueckoro 3akona . WM. MenzaeneeBa W JE€MOHCTPUPOBATH €r0
IIOHMMAaHME: OIMCBIBaTh U XapaKTepu3oBaTh TabiuuHyr ¢opmy I[lepuoanyeckoit cuctembl
XUMHUYECKHX JJIEMEHTOB: pa3jinyarh MOHATHS «TJaBHas MoArpymnna (A-rpymmna)y U «moOoyHas
noarpynna (b-rpynma)», mansle u Oojbline NEpUOIbl, COOTHOCHTH 0003HAuY€HUs, KOTOpBIE
UMEIOTCS B INEPUOJMYECKOM TaOyMIEe, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMUMHMYECKHX JIEMEHTOB (COCTaB U 3aps] AApa, 00I11ee YKCIIO0 3JIEKTPOHOB U pacrpeieIeHUe UX 1o
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB 3JIEMEHTOB U
UX COCJUHEHUH B Npezenax MajblX MEepHOJO0B U TJIABHBIX MOAIPYMI C Y4ETOM CTPOEHUS HMX
aTOMOB;

KJaccu(uIUpoBaTh XMMUYECKHE 3JI€MEHTBI, HEOPraHUYECKHE BELIECTBA, XUMUYECKHUE PEAKLIUU
(10 ymuCIly U COCTaBy y4acCTBYIOIIMX B PEAKIIUH BELIECTB, IO TEIIOBOMY 3(PPEKTY, IO U3MEHEHHIO
CTETEHEH OKUCIIEHUS! XUMHUECKUX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME M CHeNU(UIECKHEe XUMHYECKHE CBOMCTBA MPOCTBIX U
CJIO’KHBIX BELIECTB, MOATBEPK/Iasi ONMMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHHUH
COOTBETCTBYIOINX XUMUYECKUX PEAKIIUI;

COCTaBJIATh YPaBHEHUS IEKTPOIUTUUYECKOMN AUCCOLMAIMU KUCIIOT, LEeJIoueil U coJiel, MOoJIHbIEe U
COKpAILEHHBIE YPABHEHMsI PEAKIIMII MOHHOTO OOMEHAa, YpaBHEHUs PEaKLMM, MOATBEPKIAOIINX
CYLIECTBOBaHHME I'€HETHUECKON CBA3M MEX/y BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINUNA TOCPECTBOM COCTaBJIECHHUS
AIIEKTPOHHOT0 OanaHca 3TUX PEeaKLni;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH IIPOTEKAHUS
XMMHUYECKHX IPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;

BBIUHCIISATH OTHOCUTEJIBHYIO MOJEKYJSPHYIO U MOJIIPHYIO Macchl BELIECTB, MAacCOBYIO JIOJIIO
XMUMHUYECKOTO 3JIeMEeHTa MO0 (opMyJie COeIMHEHMs, MAacCOBYIO JIOJIO BEIIECTBAa B PacTBOpE,
MPOBOAMTH PAcU€ThI O YPABHEHUIO XUMUYECKON PEaKIUH;

coOuIr0/1aTh MpaBUIIa MOJIb30BAHMSI XUMHUECKOW MOCyZ0i U 1a0opaTOpHBIM 00OpYAOBaHHEM, a
TaK)Ke MpaBuiia 0OpallleHUs C BELECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU O BBIITOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJYYEHHI0 M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHMaKa U yTIeKuciIoro rasa);

IIPOBOAMTH PEAKIMM, MOATBEPKIAAIOUINE KAYECTBEHHBIM COCTaB Ppa3JIMYHBIX BEIIECTB:
pacno3HaBaTh OIBITHBIM IYTEM XJIOpPUA-, OpoMHI-, MOAUA-, KapOoHaT-, ¢ocdar-, cUIUKAT-,
cyiabdar-, THUAPOKCUJI-UOHBI, KATHOHBI aMMOHHS ¥  MOHBl M3Y4YEHHBIX METAJJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHMUECKUX BEILIECTB;

IIPUMEHSATH OCHOBHBIE ONEPALMN MBICIUTEIBHON EATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eH1e, cUCTeMaTU3alMI0, BBISIBJICHUE MPUUYUHHO-CIIEACTBEHHBIX CBSI3€H — JJISl U3y4YEHUs
CBOMCTB BELIECTB U XHUMHUYECKUX PEAKIHH, €CTECTBEHHO-HAYYHBIE METOJbI IIO3HAHUSA —

Ha0JII0/IeHue, U3MEepEeHNe, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).
TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaunmeHnoBaHue pa3iesioB U TEM POTPAMMBI KosnumuectBo yacos
n/m Bcero Koutponeabie — IIpakTn

paboTsl pab
Paznen 1. IlepBoHayanbHble XUMHYECKHE IOHATHUS



Ne HanmenoBanue pa3neinoB ¥ TeEM IPOrpamMMel KonunuectBo yacos

/1 Bcero Kontponsasie — IIpakTi
paboThl pab

1.1 Xwumwus — BakHas 00J1aCTh €CTECTBO3HAHUS M TIPAKTUICCKOM 5 z

NeSTeIbHOCTH YEJIOBEKa

1.2 BemecTBa 1 XUMHUYECKUE PEAKIIH 15 1

Hroro mo pazaeny 20

Pa3znen 2. BaxkHeiinue npeacTraBuTe/ I HEOPraHN4eCKNX BelecTB

2.1 Bosayx. Kucnopon. Ilonsarue 06 okcuaax 6

2.2 Bogpopoa.IlonsTre o KUCIOTax U COTAX 8 ]

2.3 Bopna. PactBopsl. [loHsaTHE 00 OCHOBaHMSIX 5 1 ]

2.4 OcHOBHBIE KJIaCCHl HCOPTaHUICCKUX COCTMHECHUI 11 1 ]

Hroro no pazueny 30

Paznen 3. Ilepuoanuecknii 3axon u [lepuoguyeckas cucrema xummuueckunx 3jaemenToB /. U. Menae

OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE Pe€aknuu

3.1 Tlepuommueckwuii 3akoH u [lepronndeckas cucrema 7
xumuyeckux 3nementoB J1. . Menneneesa. CtpoeHue atoma
3.2 Xumunueckas cBsizb. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE 8
peakuuu
Hroro no pazaeny 15
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
9 KJIACC
Ne HaumeHoBaHMe pa3ziesioB U TEM MPOrpaMMbl
n/m Bcero

Pa3zpnen 1. BemecTBo 1 XuMH4YecKHe peakul

1.1 TloBropenue u yriyOieHHe 3HAHUM OCHOBHBIX Pa3zesioB )
Kypca 8 Kkiacca

1.2 OcHoOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKLIUi 4

1.3 DnekrponuTHyecKas TUCCOIHANUS. XUMUICCKHAE PEaKIUH B 8
pacTBOpax

Hroro no pazneny 17

Paznea 2. HeMeTa/JIbI 1 HX COeIMHEHUS

2.1 OO0mas xapakTepUCTHKa XUMHUECKUX dieMeHTOB VIIA- 4
rpynsl. I'agoreHsl

2.2 OOmas xapaKTepUCTHKA XUMHUECKUX DIIEMEHTOB VIA- 6
rpynmnsl. Cepa u e€ coeTUHEeHUs

KoanuectBo yacos

KonTtposnbHbie [TpakTuy
paboThI pabo
1
1 1
1


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne HanmenoBanue pa3neinoB U TeEM IPOrpamMMel
n/n

2.3 OO6mias xapakTepucTHKa XUMHUECKHX 2JIEMEHTOB VA-
rpynmsl. A30T, hochop u ux coenuHEHHS

2.4 OOmas xapakTepUCTHKA XUMHUECKUX AJIeMEHTOB [V A-
Ipynnsl. YTaepo 1 KpeMHUH U UX COeIUHEHUS

Hroro mo pazaeny
Pa3gen 3. MeTaJJIbI M MX CO€IHHEHUS
3.1 OO0mue cBOMCTBA METAJLIOB

3.2 Baxwuelimue MeTauibl U UX COEAUHEHUS

Hroro no pazneny
Paznen 4. Xumusi 1 OKpyskamomas cpeaa
4.1 BemectBa U MaTepuaibl B )KU3HU YeIOBEKa

Hroro no pazneny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE IINIAHUPOBAHUE
8 KJIACC

No Tema ypoka
n/m

1 IIpeamer xumun. Ponb XumMuu B ®KU3HM yesnoBeka. Tena u

BCIICCTBA
2 IlonsTrue o MeTOgaX MO3HAHUS B XUMHH

3 IlIpaxTtmueckas padora Ne 1 «IIpaBuna paboTsr B
nabopaTopuu U MPUEMBI 0OpaIleHus ¢ 1a00paTOPHbIM
000opyI0BaHUEM»

4 Yucrteie BemectBa 1 cMecu. CriocoObl pa3iesieHus cMecei

5 IlIpaxTtuueckas pabota Ne 2 «Paznenenue cmeceit (Ha
MpUMepe OYUCTKU TTOBAPEHHOW COJIN )»

6  ATOMBI H MOJICKYJIBI

7 XUMHUYECKHE 3JIEMEHTHI. 3HaKU (CUMBOJIbI) XUMHUYECKUX
JIIEMEHTOB

8  IIpocTsie U CIIOKHBIC BEIIECTBA

9  ATOMHO-MOJIEKYJIIPHOE YUEeHUE

10 3axoH IIOCTOSIHCTBA COCTaBa BEIECTB. XUMHUYECKas
¢dbopmyna. BaTeHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB

KomnuectBo yacos

Bcero KontponbHbie IIpakTus

25

16

20

68

paboThl

pabo
1

KomnyectBo yacos

Bcero KoHnTtponbHbIE

1

paboTsl

IIpaxTrueckue
paboThI


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

Ne Tema ypoka KonnuecTBo yacos

n/m Bcero Konrpomsasie —IIpaxktudeckue
paboThl paboThl

11 OrtHocuTenbHas atomHas Macca. OTHOCUTENbHAS 1
MOJIEKYJISIpHAsE Macca

12 MaccoBas Doyt XUMUYECKOT0 DJIEMEHTA B COEAMHEHUN 1

13 KomunuecTBo BemecTBa. Mok, MossipHas macca 1

14 ®usnueckue U XUMHUECKHUE SIBJICHUS. XUMUUYECKAsI 1
peaxuus

15 TIlpu3Haku U ycIOBUS MPOTEKAHUS XUMUYECKUX peaKnui 1

16 3akoH COXpaHEHHUs MAcChl BEIICCTB. XUMUYICCKUE 1
ypaBHEHUs

17 BeluucieHus KOJIMYECTBA, MAcChI BEIIECTBA IO 1
YPaBHCHHUSIM XUMHUYCCKHUX PEaKIIHMA

18 Krnaccudukanms XMMUYIECKUX PEakuil (COeTMHEHUS, 1
paslioKeHUs1, 3aMeIeHUsI, OOMEHA)

19 M. B. JIoMOHOCOB — y4€HBIH-HIUKIIONEAUCT. 1
O060011eHrEe U cUcTeMaTU3alys 3HAaHUN

20 KontponbHas pabota Nel o reme «Bemiectsa u 1 1
XUMHUYECKHUE PEAKIIII)

21 Bozayx — cmech ra3zoB. Cocta Bozayxa. Kucnopog — 1
3JIEMEHT U TPocToe BemecTBo. O30H

22 Ou3nvecKue U XUMUYECKHE CBOMCTBA KUCIOPOaa 1
(peakuuu oxucnenus, ropenne). [lonstue o0 okcumax

23 CnocoObl OTy4YeHHs KUCIOpOo/ia B 1TAOOpaTOpUH U 1
MIPOMBIIIIICHHOCTH. [I[puMeHeHe Kuciiopoaa

24 TemioBoi YPPEeKT XUMHIECKON peaKuH, TOHIATHE O 1
TEPMOXUMHYECKOM YpaBHEHUH, 9K30- U IHIOTEPMUIECKUX
peaKIusIx

25 TommuBo (HedTh, yroib U MeTaH). 3arpsi3HEHUE BO3/IyXa, 1

CIOCOOBI €ro MpeIoTBpaIleHUs

26 IlIpaxTtuueckas padota Ne 3 no reme «Ilomyuenue u 1 1
coOupaHue KUCIOpOo/a, U3ydIEeHUE er0 CBOUCTB»

27 Bomopon — sneMeHT u pocToe BemecTBo. Haxoxnenne B 1

pupoe
28 ®duznyeckre U XUMHUUECKUE CBOICTBA BOJIOPOIA. 1
[Tpumenenue Bogopoaa
29 TlonsTHE O KUCIOTAaX M COJSX 1
30 CnocoOsl noy4eHus: BoJopo/a B JadopaTopun 1
31 TIIpakrtudaeckas padota Ne 4 o reme «IlonydueHue u 1 1

coOupaHue BOAOPOJa, U3YUYEHHE €r0 CBOMCTBY


https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

Ne Tema ypoka KonnuecTBo yacos

n/m Bcero Konrtposbnsle  IIpakThueckue
paboThl paboThl
32 Monsapublii 00bEM ra3oB. 3aKoH ABOTaIpo 1
33 Beruncienus 00b€Ma, KOJIHYSCTBA BEIECTBA I'a3a 10 €ro 1
M3BECTHOMY KOJIMYECTBY BEILIECTBA WIH 00BEMY
34 Beruucnenus 00bEMOB ra3oB 10 YPaBHEHHUIO PEaKIIUK Ha 1
OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 @dusuyeckne U XUMHUYECKHUE CBOMCTBA BOJIBI 1
36 CocraB ocHoBanuii. [ToHsaTHE 00 MHIUKATOpPAX 1

37 Bopa kak pactBoputenb. HacelllieHHbIC U HEHACHIIIEHHBIE 1
pacTtBopbl. MaccoBas 0715l BEIIECTBa B PaCTBOPE

38 IIpaxtuueckas pabota Ne 5 o reme «IIpuroroBnenue 1 1
pacTBOPOB C ONPEIETEHHON MAaCCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA»

39 KonTtponbnas pabota Ne2 o reme «Kucnopoza. Bogopon. 1 1
Boga»

40 Oxcunsl: cocTaB, KIIacCH(pHUKAIMI, HOMEHKIATypa 1

41 TlomydeHue U XUMHUYECKUE CBOWCTBA KUCIOTHBIX, 1
OCHOBHBIX U aM()OTEPHBIX OKCHIOB

42 OcHOBaHHSA: COCTaB, KJIACCH(HUKAINS, HOMEHKJIATypa 1

43 TlomydeHue U XMMHUYECKHE CBOWCTBA OCHOBAHUH 1

44  KucnoTsl: cOCTaB, KJaccudUKaIus, HOMEHKIATypa 1

45 TlomydeHue U XMMHUYECKHE CBOWCTBA KHCIOT 1

46 Comnu (cpenHue): HOMEHKIATypa, CIIOCOOBI OTyYeHUS, 1

XHUMHUYECKHE CBOMCTBA

47 Tlpaktuueckas paborta Ne 6. Pemenue 1 1
HKCIIEPUMEHTATBHBIX 33134 10 TeMe « OCHOBHBIE KIIaCChI
HEOPraHMYECKUX COCTUHEHUI

48 T'eHernyeckas CBSA3b MEX]y KJIaCCAaMU HEOPTaHUYECKHX 1
COEIMHEHU I

49 (OO6oOmeHne u cuCTeMaTH3aIHs 3HAHUIH 1

50 KontponbHas pabota Ne3 no Teme "OCHOBHBIE KJIaCChI 1 1

HEOPraHWYECKUX COCTMHEHUIN"

51 TIlepBble NONBITKU KIacCU(PUKAIIMN XUMUYECKUX 1
25eMeHTOB. [loHsATHE O rpynnax CXOAHbBIX 3JIEMEHTOB

52 Tlepuoanueckuii 3akoH u [lepuoanueckas cucrema 1
xuMu4deckux demenToB 1. . MenaeneeBa


https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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/o

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

Tema ypoka

[Teproapl, TPyNIIBI, TOATPYIIIIEL
Crpoenune atoMoB. CoctaB aTOMHBIX siziep. M30Tomnsl

CTtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB HJIEMEHTOB
Ilepunonnueckoii cucremst 1. 1. Menneneena

XapakTepucTuka XMMUYECKOTO 3JIEMEHTA I10 €r0
nojoxxeHuto B [lepuoauyeckoii cucreme /. U.
Menneneena

3nauenue [lepuoguyeckoro 3akoHa Jijist pa3BUTHs HAYKH U
npaktuku. J[. 1. MenaeneeB — yuéHblii, nenaror u
rpak1aHUuH

DNEeKTPOOTPUIIATETLHOCTh ATOMOB XUMHUYECKHUX
AJIEMEHTOB

Wonnast xumuieckast cBsi3b

KoBasienTHas mossipHasi XUMHUYECKasi CBSI3b
KoBanentHas HemnonspHas XuMudeckasi CBsI3b
CreneHb OKUCICHUS
OKHCANTENEHO-BOCCTAHOBUTEIbHBIC PEAKITHH
OKHCIUTENN U BOCCTAHOBUTEIHN

KonTponbnas padota Ne4 o teme «CTpoeHue atoma.
XUMUYECKas CBSI3b

PesepBubIil ypok. O6001IeHIE U cCHCTeMaTH3allus 3HAHUN

PesepBHrlIil ypok. O600IIeHHE U CUCTeMATHU3AIIHs 3HAHHHA

PesepBubIil ypok. O6001IeHIE U cCCTeMaTH3allus 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

9 KJIACC
9 KJIACC
Ne Tema ypoxka
n/m
1 TIlepuoaunueckuii 3akoH. [lepuonnueckas cucrema

XUMHYECKHX d1eMeHTOB [l. 1. MeHaeneeBa

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKUX
3JIEMEHTOB NEPBBIX TPEX MEPUOJIOB

KomnnuectBO yacoB

Bcero KoHTtposbHbIE

paboThl

68 4

IIpaxTueckue

paboThl

KoauuectBo yacos

Bcero KoHnTponbHbIe
paboThI

IIpaxTrueck
paboThI


https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6

Ne Tema ypoka KonuuecTBo uacoB

/I Bcero Kontposbnble IIpaktuyeck
paboThl paboThl

3  Kunaccudukanusa u HOMEHKIATypa HEOPraHUYECKUX BEUIECTB 1

4 BuJbl XUMHYECKOU CBSI3U U TUIIBI KPUCTALTNYECKUX peméTok 1

5  KontpoasHas paborta Nel mo teme «IloBropenue u 1 1
yray0JeHre 3HaHW OCHOBHBIX Pa3J/IesioB Kypca 8 Kiacca»

6 Kiaccudukamnust XUMHYECKHX PEeaKuil 0 pa3InyHbIM 1
pU3HaKaM

7 TlonsTHe o ckopocTH XUMUUYecKor peakuuu. [TonsaTue o 1

TOMOI'CHHBIX U I'CTCPOIrCHHBIX PCAKIIUAX

8 TlonsTHE O XUMHYECKOM paBHOBeCHU. DAKTOPHI, BIUSIONIIE 1
Ha CKOPOCTh XUMHUUYECKOU PEaKLIMU U ITOJI0KEHUE
XUMHYECKOIO PAaBHOBECHS

9  OKHCITUTENTHFHO-BOCCTAHOBUTEILHBIC PEAKIIUH 1

10 Teopus snexTpoauTuyeckoit auccounanuy. CuibHble U 1
cJ1a0bl€ AIEKTPOJIUTHI

11 HouHble ypaBHEHUs peakUui 1

12 Xwumudeckue CBONCTBA KUCIOT M OCHOBaHHI B CBETE 1
NPECTAaBICHUN 00 IEKTPOTUTHUECKON JUCCOUAITIH

13 Xwumudeckue CBOMCTBA COJICH B CBETE MPEIICTABICHHM 00 1
AIIEKTPOIUTUYECKOM TUCCOIMAaLuT

14 TlonsTue o ruapoIn3e coyen 1

15 O000menue n cucreMaTu3amus 3HaHUH 1

16 TIlIpaxTtuueckas pabota Ne 1. «PemieHne skcriepuMeHTaIbHbIX 1 1
3a7aud»

17 KontponbHas padota Ne2 o teme «IeKTpOoIUTHYECKAs 1 1
qucconuanus. XUMHYECKHUEe peakllui B pacTBOPax»

18 OOmas xapakTepuCcTUKa rajJoreHoB. XUMUYECKHUEe CBOMCTBA 1
Ha MpUMepe XJiopa

19 XnopoBogopos. CossiHast KHCI0Ta, XUMAYECKUE CBOWCTBRA, 1
NOJIy4YeHUe, IPUMEHEHHE

20 Ilpakrtuueckas padota Ne 2 o Teme «Ilomyuenue conssHon 1 1
KHCJIOTBI, N3y4YEHUE €€ CBOMCTB»

21 BeruucneHHs MO YpaBHEHUSIM XUMUYECKUX PEAKITHA, €CITH 1
OJIMH U3 PEareHTOB J1aH B U30bITKE

22 OOmas xapakTepucTHKa 31eMeHTOB VIA-Tpymisl 1

23 AmnotpomHble MonuuKau cepbl. Haxoxaenne cepsl u eé 1

COE€IUHEHMI B npuponac. XHUMHUYECKHE CBOMCTBA CCPhI


https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

n/a

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

Tema ypoxka

CepoBoaopoj1, CTpoeHHE, (PU3NUECKUE U XUMUUYECKHE
CBOMCTBA

Oxcunel cepol. CepHast KHCIIOTa, (GU3HUECKUE U XUMUICCKUE
CBOWCTBA, TPUMCHEHHE

XVMMHYECKUE PEAKIIUH, JICKAIINE B OCHOBE ITPOMBIIIIIEHHOTO
croco0a MoJly4eHust CEpHON KUCIOThl. XUMUYECKOE
3arpsi3HEHUE OKPYIKAIOLIEH Cpebl COEJUHEHUSIMU CEPBI

Brrancinenne maccoBoit J0JIM BBIXOJa IPOAYKTa pCaKIuu

OO01as xapakTepuCcTUKa 3JeMEHTOB VA-Tpynnsl. A30T,
pacIpocTpaHeHHe B IpUpoie, PU3NUECKUEe U XUMUYECKHE
CBOMCTBA

AMMHaK, ero Gu3nIecKrue 1 XHMUYECKHE CBOWCTBA,
[IOJIyYEHUE U IIPUMECHEHUE

[TpakTueckas paborta Ne 3 o reme «llonyuenne ammuaka,
M3y4YEHHUE E€r0 CBOMCTB)

A3OTHas KHUCIOTa, € PU3nuecKue U XMMUIEeCKHIEe CBOHCTBA

Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS B KaUueCTBE
MUHEPATIBHBIX YI00OpeHHH. XUMUYECKOE 3arpsi3HEHHUE
OKPYKAaroIIei cpelibl COeAMHEHUAMHU a30Ta

®ochop. Oxcun bocdopa (V) u pochopnas kucnora,
du3nUecKre U XMMHYECKHE CBOWCTBA, MTOTyYeHHE
Ucnionb3zoBanue GocdaTtoB B KauecTBE MUHEPATHHBIX
ynoOpeHuit. 3arpsizHeHre IpUpOAHOI cpenbl hocharamu
VYraepon, pacnpocTpaHeHue B pUpoJe, huzndeckue u
XUMUYECKHE CBOWCTBA

Oxkcupapl yraeposaa, ux Gpusndeckue 1 XMMHUYECKHUe CBOMCTBA.

DKkonoruveckue npoOIeMbl, CBI3aHHBIE C OKCHIOM YIJIepoa
(V)
VYroapHasg KUciIoTa U €€ coJin

[Tpaktnyeckas padora Ne 4 o teme "Ilomyuenue
yraekucioro rasa. KauectBennas peakius Ha kapOoHaT-uOH"

HepBOHa'-IaJ'II)HI)Ie IOHATHS 00 OpPraHN4YC€CKUX BEIIECTBAX KakK
0 COCAUHCHUAX yTJICpOda

erMHI/Iﬁ H €0 COCINMHCHUA

[TpakTuueckas padota Ne 5. Pemenne sxcriepuMeHTaIbHBIX
3a7a4 1o Teme «BaxkHeNme HeMeTaluIbl U UX COEUHEHUS»

KonTponbnas padota Ne3 mo teme «BaxHeiine HeMeTauibl
U UX COCTUHEHUS

KomnuectBo yacos

Bcero KoHTponbHBIE
paboThl

[IpakTrueck
paboThl


https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

Ne Tema ypoka KonuuecTBo uacoB

/I Bcero Kontposbnble IIpaktuyeck
paboThl paboThl

43 OO0mas xapakKTepuCTUKa XUMUYECKHUX AJIEMEHTOB — 1
MeTayuIoB. MeTayuindyeckas CBs3b U MEeTalTH4ecKas
KpHUCTa/uTn4ecKkas perérka. dusnueckue cBOMCTBa METAIIOB

44 XuMUYECKHE CBOMCTBA METAIOB. DJICKTPOXUMHUCCKHUH PsIJT 1
HaIPSHKEHUN METaJlIOB

45 OO6mwe crocoObl moydeHus MeTauioB. CIUIaBhL. 1
Bbruuciienus mo ypaBHEHUSIM XUMHUYECKUX PEaKIUi, ecin
OJIMH U3 PEareHTOB COJACPIKHUT MPUMECH

46 TloHsTHE O KOPPO3UU METAIIIOB 1
47 Illeno4yHble MeTAILIbI 1
48 Oxcuabl ¥ THAPOKCHUIBI HATPHUS M KU 1
49 IllenouHo3eMelbHbIC METAUIBI — KAJIbIIUH 1 MarHHi 1
50 Baxwueinme coeuHECHNS KalbIUs 1
51 O000611eHNEe U cUCTEMATH3AIUs 3HAHUN 1
52 JKé&cTKoCTb BOJBI U CLIOCOOBI €€ yCTpaHEHUs 1
53 TIIpaktuueckas padorta Ne 6 o Teme "JKECTKOCTH BOJBI U 1 1
METO/IbI €€ yCTpaHEeHHUs "
54  AnroMuHUH 1
55 AwmdoTepHbIe CBONCTBA OKCHJIA U THAPOKCHIA 1
56 Keneso 1
57 Oxkcunupl, ruapokcuabl u conu xenesa (I1) u xxenesa (I11) 1
58 OO0006meHNE ¥ cHCTeMaTH3alus 3HAHUH 1
59 Ilpaktuueckas pabora Ne 7. Pemenue sxcriepuMeHTalbHbIX 1 1

3a7a4 mo teMe «BaxkHelme MeTauibl ¥ UX COETUHECHUS)

60 BeruncneHus Mo ypaBHEHUSIM XUMAYECKUX PEAKIHA, €CITH 1
OJIMH U3 PEareHTOB JIaH B U30BITKE WM COAEPKHUT MIPUMECH.
Brruncnenus MaccoBOM 10 BbIXOAA MPOAYKTA PEaKIUU

61 O0001IEeHNE U CUCTEMATH3AaIUs 3HAHUN 1

62 KoutponbHas padota Ne4 mo Teme «BaxkHeime MeTaibsl 1 1 1
UX COCMHCHUS

63 BemecTBa 1 MaTepHanbl B MOBCEAHEBHOMN )KM3HU YEIOBEKA 1

64 Xwumudeckoe 3arpsi3HEHHE OKPYIKaIOMIeH CpeIbl 1


https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

Ne Tema ypoka KonuuecTBo uacoB

n/n Bcero Konrtponbubeie IIpakTrueck
paboThl paboThl

65 Posb XuMUU B PEHICHUH dKOJIOTHYECKUX MPOOIIeM 1

66 PesepBHbIi ypok. O000IICHNE U CHCTEMAaTU3AINUs 3HAHUN 1

67 PesepBHbIii ypok. O000IIEHNE U CUCTEMATH3AIUS 3HAHUH 1

68 PesepBHbIil ypok. O000IICHNE U CUCTEMATHU3AIHS 3HAHHIA 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O

INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA


https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

