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MNOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa 1Mo XUMHMHM Ha YPOBHE OCHOBHOIO OOIEro OOpa30BaHHs COCTAaBI€HAa Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOM O0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpasoBanus, npeacraBieHHbIx B PI'OC OO0, a Takke Ha OCHOBe (eaepanbHON paboyeil mporpaMMbl
BOCIIUTAHHUS M C Y4ETOM KOHULENIMU IPEroAaBaHus y4eOHOro mpenMera «XuUMHs» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit @enepanum.

[TporpamMa o XuMuU AT MPEJCTABICHHUE O LENAX, OOUIel cTpaTeruu oOydeHUs, BOCIIUTAHUS U
pa3BUTHs OOydalolIUXCsl CPEACTBAMHM Y4E€OHOTO NpeaMeTa, YCTaHaBIMBAaET 00sA3aTEeIbHOE IPEIMETHOE
coJiepyKaHue, MPeayCMaTpUBAEeT pacHpEelesIeHUe €ro no KjiaccaM U CTPYKTypUpOBaHHE IO pasjenaMm u
TeMaM [MpOrpaMMbl MO XHMHH, OIpeIesieT KOJIUYECTBEHHbIE W KAuyeCTBEHHBIE XapaKTEePUCTHUKH
COJIep/KaHusl, PEKOMEHAYEMYIO IIOCIEAOBATEIbHOCTh M3YUEHUS XUMHUU C YYETOM MEKIIPEIMETHBIX HU
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEW oOyuaromuxcs,
oTpeneNsieT BO3MOXKHOCTU TpenMeTa sl pealu3alii TpeOOBaHUHM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeNbHOIl MporpaMMbl Ha YpOBHE OCHOBHOrO o0mero oOpa3oBaHHs, a Takke TpeOOBaHUU K
pe3ynabTaraM OOy4YeHHMs XUMHHM Ha YpPOBHE IleJiel HM3y4eHHs IpeIMeTa W OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEJIbHOM 1eATEIbHOCTH 00yYaroIerocst 1o OCBOSHUIO y4eOHOI0 COIepKaHus.

3HaHUE XHMUU CIY)KUT OCHOBOH st (POpMHPOBAaHUS MHPOBO33PEHUS OOYYAIOLIETOCS, €ro
NPEJCTaBICHU O MaTepUaJbHOM EIMHCTBE MHpPA, BaXHYIO pPOJb UrpaloT QGopMuUpyemble XUMHEH
NPECTaBICHUS O B3aMMOIPEBPAIICHUSX YHEPTUU M 00 IBOJIOIUH BEIIECTB B MPHPOJIE, O MYTIX PEIICHHUS
I00aNBHBIX MPOOJIEM yCTOHYMBOIO Pa3BUTHs YEIOBEUYECTBA — CHIPHEBOM, dHEPreTUUYECKON, MUIIEBON U
9KOJIOTMYECKOM 0e3011acHOCTH, MPOOJIEM 3paBOOXPAHEHUS.

N3yuenue xumunu:

CIIOCOOCTBYET pealln3alii BO3MOXKHOCTEH I CaMOPa3BUTHSI U (OPMUPOBAHUS KYJIbTYPbI JINYHOCTH,
e€ obmelt u GyHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00y4aromuXxcsi, HABBIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHON  N1eATeNbHOCTH, SKCIEPUMEHTAIBHBIX U  HCCIEA0BAaTENbCKUX YMEHHH,
HEOOXOUMBIX KaK B [TIOBCEIHEBHOM JKU3HH, TaK U B IPO(ECCUOHATILHON NESITENbHOCTH;

3HAKOMUT €O CHEIU(UKON HAYyYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO B3TJsAa Ha
€IMHCTBO MPHUPOABI U YEJIOBEKA, SBJISAETCS OTBETCTBEHHBIM 3TalloM B (OPMHUPOBAHUU ECTECTBEHHO--
HAY4YHOI rpaMOTHOCTH 00YyYaroIuXcs;

croco6cTByeT (OPMUPOBAHHMIO IEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
IpUpPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJOIMYECKOe 00pa3oBaHue 00yUYarOIIHUXCs.

JlanHble HampaBiieHWs] B OOYYEHMH XUMHHM OOECIIECUMBAIOTCS CIEIU(PUKON COAEpX)aHUs Y4eOHOTO
npeaMeTa, KOTOPBIN SBISETCS MeNaroruiyeckd aJanTUPOBAHHBIM OTpaKEHHEM 0a30BOM HAyKH XUMHH Ha
OIPEICIIEHHOM JTalle €€ Pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO OOIIEro o0pa3oBaHMs OpPHUEHTHPOBAH Ha OCBOECHHE
00y4aroIMMHUCS CUCTEMbI IEPBOHAYANIBHBIX MOHATUN XUMUHU, OCHOB HEOPTaHUYECKOW XMMHUU M HEKOTOPBIX
OT/IENIbHBIX 3HAUMMbBIX OHATUI OPraHN4eCKON XUMHUH.

CrpykTypa coaepkaHusi IporpamMmbl 110 XUMHUHM c(OPMUPOBAHA HA OCHOBE CUCTEMHOIO MOJAX0Aa K €€
nzydyeHnto. CozaepaHue CKIAAbIBAETCS M3 CHCTEMBl MOHATHM O XMMHYECKOM JJIEMEHTE U BELIECTBE U
CUCTEMBI MOHATUH O XUMHUYeCKOW peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHM30BAHBI 10 MPUHLHUIY
MIOCJIE0BATENBHOIO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUECKUX IIPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa /. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XMMMH;

— YYEHHS O CTPOSHUH aToMa U XUMUYECKON CBS3H;

— MPEICTaBIECHUI 00 NEKTPOIUTHUECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMIMPUYECKH MOIYYEHHBIX U OCMBICIECHHBIX
(baxTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO YPOBHS K JIPYTOMY, BBIMOIHSAS (GYHKIUU OOBSICHEHUS U
IIPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTUYECKOIO TMPUMEHEHUS U MOJy4eHUs
M3Yy4aeMbIX BEIECTB.

OcBoeHue mporpamMmbl MO XMUMHH CIOCOOCTBYET (OPMHUPOBAHUIO TMPEACTABICHUS O XUMHUYECKOU
COCTAaBJIAIOLIEN Hay4HOW KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM IPHUPOJbl, LIEHHOCTHOTO OTHOILEHUS K
HAayYHOMY 3HAHHUIO M METOJIaM IO3HAaHUA B Hayke. V3yueHne XuMuu NpoOMCXOAUT C MPUBJICUEHHEM 3HAHUN



W3 paHee M3YUYCHHBIX YUeOHBIX mpeameToB: «Oxpyxaromuid Mupy», «buomorus. 5—7 knaccel» u «duznka. 7
KJIace».

[Tpu u3yyeHUN XUMHUU MPOUCXOIUT (HOPMUPOBAHHME 3HAHMI OCHOB XMMHMUYECKOM HAyKH Kak 00JIacTH
COBPEMEHHOI'0 E€CTECTBO3HAHMS, NMPAKTUYECKON NIEATEIbHOCTU YEJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MUPOBOH KyJbTYpHhl. 3ajauya y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUN
— BaXHEHMUX (AaKTOB, TMOHATHH, 3aKOHOB M TEOPETUYECKUX IOJOKEHUH, TOCTYMHBIX 0000IIeHUI
MHUPOBO33PEHYECKOT0 XapakTepa, sf3blka HAayKd, B MPUOOLICHHMM K HAyYHbIM METOJaM IIO3HAHUS MpU
U3YyYCHHUH BEIIECTB M XMMUYECKHX PEaKiuii, B (JOPMUPOBAHUU U PA3BUTHUU TO3HABATEIbHBIX YMEHUN M UX
NPUMEHEHUU B y4eOHO-II03HABATENBbHON M y4eOHO-HCCIEA0BATEIbCKON NIEATEIbHOCTH, OCBOCHUM IPaBUII
0€e301acHOro 0OpaIlIeHus ¢ BEIIECTBAMH B TOBCEJHEBHOM JKU3HU.

[Ipu u3yyeHUM XMMHU Ha yYpOBHE OCHOBHOI'O 00IEro oOpa3oBaHUsl BaXXHOE 3HAUEHUE MpUOOpenu
TaKHe LEJIH, KaK:

— (GOopMUpOBaHHME HWHTEIUIEKTYaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K C€amMo0Opa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY MPHHATUIO pPEIICHHWH, CHOCOOHOW aanTUpOBaThCs K OBICTPO
MEHSIOLTUMCS YCIIOBUSM KU3HU;

— HAINpaBJICHHOCTh OOYYEHHUsI Ha CUCTEMAaTHYECKOe MPHOOIIEHHE 00yUJarOIMXCsl K CAMOCTOSITEIbHON
MO3HABATEJIbHON JESTeNbHOCTH, HAyYHBIM METOJaM MO3HaHUS, (OPMHUPYIOLIUM MOTHBAIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMHUU;

— obecreyeHne YCIOBUMN, CIIOCOOCTBYIOIIUX MPUOOPETEHHIO 00YyYalOIMMUCS OIbITa pa3HOOOPa3HOM
JESATENIbHOCTH, MO3HAHUSI M CaMOINO3HAHMS, KJIHOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLUMN), MMEIOLIUX
YHHUBEpPCATbHOE 3HAYCHHE JJIsl PA3TUYHBIX BUJIOB JI€ATEIbHOCTH;

— ¢opmupoBanue o0mEeH (QYHKIIMOHATBHON M €CTeCTBEHHO-HAYYHOH TI'PaMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSCHATH U OILCHUBATH SIBJICHHS OKPY)KAIOIIErO0 MHPA, UCIOJIB3YS 3HAHUS M OIbIT, OTyYCHHBIC
OpU U3YYEHUU XHUMHUH, MPUMEHATh UX IPU PEIICHUU NpoOJEM B IMOBCEJIHEBHOM JXKU3HM U TPYJOBOMH
NEeSITENIbHOCTH;

— (¢opmupoBaHHe Yy OOyYarOIIMXCS T'YMaHHUCTUYECKUX OTHONICHWH, IMOHMMAaHHUS I[IEHHOCTHU
XUMHUYECKUX 3HAHUHM 711 BBIPAOOTKU SKOJOTHYECKH IEeIeCO00pa3HOTr0 MOBENEHUs B OBITY M TPYIOBOU
JESATENIbHOCTH B LIETISIX COXPAHEHUsI CBOETO 3/J0POBbS U OKPYKAIOLIEH PUPOIHON CPEIbL;

— pa3BUTHE MOTHBAIMK K 00YYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOIIIO U CAMOBOCIIMTAHUIO HA OCHOBE
YCBOGHHsI  OOIIEYETIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY mpodwist W
HaIlpaBJIEHHOCTH JlabHEHIIIEro 00y4YeHusI.

OO11iee yKciio 4acoB, OTBEIEHHBIX Ul U3YyYEHHUS] XMMHUU Ha YpOBHE OCHOBHOTO 0011ero o0Opa3oBaHus,
cocraBmsieT 136 yacoB: B § kimacce — 68 yacoB (2 yaca B HeZleni0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHa4Ya/JbHbIe XMMHUYECKHE TOHSATHUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YelOBEeKa. XUMHUsA B cCUCTeME HaykK. Tena W BemiecTsa.
®dusnueckue CBOKWCTBA BELIECTB. ArperarHoe coctosiHue BeuiecTB. [loHaTre 0 MeTo1ax Mo3HaHUsI B XUMUHU.
YucTeie BemecTBa U cMecu. CiocoObI pa3iejieHusl CMecei.

ATOMBI ¥ MOJIEKYJIbI. XUMHUYECKHE 3JeMeHTbl. CHUMBOJIBI XMUMHYECKUX 3JIeMEeHTOB. [IpocThie u
CJIOKHBIE BelIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckasi popmyna. BaleHTHOCTh aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemiecTB. OTHocuTenbHas aToMHass Mmacca. OTHOCHUTENbHAas MOJEKylspHas wmacca. MaccoBas A0
XUMHUYECKOT0 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemiectBa. Monb. MomsipHas Macca. BzanmocBsi3b KonMuecTBa, Macchl M 4HUCIa
CTPYKTYPHBIX €IHHHII BeliecTBa. Pacu€rel mo hopMynaMm XMMHUYECKHX COCTUHEHHM.

®u3nueckue U XMMHUYECKUE SIBJICHUsA. XHMMHMUYECKas peakuus U €€ NMPU3HAKU. 3aKOH COXpaHEHUs
Macchl BEIIeCTB. XHWMHUYECKHE YypaBHeHHsS. Kiaccupukanus XUMHUYECKUX PEAKIUi (COeqUHCHHS,
pa3oKeHMs, 3aMeIeHus, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO ¢ XMMHYECKOI MOCY/0i, MpaBuiaMu paboThl B 1abOpaTOpUH U MpuéMaMu OOpaleHHs ¢
71a00paTOPHBIM 000PYIOBAHUEM, U3YUYEHUE U ONMCAHHWE (PU3NYECKUX CBOMCTB 00pa3lloB HEOPraHUYECKUX
BellecTB, HaOmoaeHue ¢Gusnueckux (TUIaBIeHUWE BOCKA, TasHUE JIbJla, PAacTUPAHHUE caxapa B CTYIIKe,
KUIIEHUE M KOHJIEHCAllUS BOJbI) U XUMHUYECKHX (TOpEHHE CBEYM, IMPOKATMBAHHUE MEIHON IMPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) sIBICHWH, HAOJIOJeHHEe | ONUCAaHUE MPHU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakuui (pasjoKeHue caxapa, B3aUMOJIEHCTBUE CEPHOM KHUCIOTHI € XJIOpUAOM Oapus,
paznokenue ruapokcuaa meau (1) npu HarpeBanum, B3auMoeiCTBHE Kele3a ¢ pactBopom conu meau (11,
U3y4eHHE CIIOCOOOB pa3felieHus CMeceil: C TMOMOINBI0 MarHuTa, (UIBTPOBAHUE, BBIIAPUBAHHE,
TUCTHIUISIMS, Xpomarorpadus, MPOBEIECHUE OUYMCTKHA IOBAPEHHOM COJIM, HaOJIOJIEHWE W OIUCaHHE
pe3yJIbTaTOB IPOBEJIEHUS OIBITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJIEJe
MOJIEKY (IIIapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe I HEOPraHUYECKUX BelIEeCTB

Bo3nyx — cMmech razoB. CoctaB Bo3ayxa. Kucinopon — anemMeHT U mpocTtoe BeuiecTtBo. HaxoxneHue
KHCIIOpOoJia B MpHUpoJe, PU3NUecKre U XUMUYecKre cBoiicTBa (peakuuu ropenus). Oxcunbl. [Ipumenenune
kucaopoia. CrnocoObl mOoTy4eHHUs! KHCIOopoaa B 1a00paTopuu U MpOoMBIILUIEHHOCTH. KpyroBopoT kuciopoa
B nipupoie. O30H — aI0TpoIHas MOAU(UKAIIMS KUCIOPOAA.

TemnoBoit 3pPexT XUMUYECKON peaklny, TEPMOXUMHUUYECKHE YPAaBHEHUS, IK30- U YHAOTEPMUUYECKUE
peakuuu. TormBo: yroyib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCUIIEHUE MMAPHUKOBOTO 3(QeKTa, pazpyuieHue
030HOBOTO CJIOSI.

Bonopon — snmemenT u mpoctoe BemiecTBO. HaxoxpaeHue Bomopoaa B mpupoje, (usnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI oTy4deHus. KucioTs! u comu.

Momnsipabiii 00bEM ra3oB. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boaa kak pactBoputens. PactBopel. HackllieHHbIE M1 HEHACHIIIICHHBIE
pacTtBOpbl. PacTBOpHMOCTH BElIECTB B BOAE. MaccoBasi 107151 BEIIECTBA B PaCTBOpPE. XMMHUYECKHUE CBOMCTBA
BoAbl. OcHOBaHMs. Ponb pacTBOpOB B MpUpoAe U B KU3HM 4enoBeka. KpyroBopoT BoAbl B IPHUPOIE.
3arpsi3HEHUE TPUPOAHBIX BOA. OXpaHa M OYMCTKA IPUPOTHBIX BOJI.

Knaccudpukanus  Heopranumyeckux  coeauHeHuid.  Oxcuapl.  Kimaccudukamust ~— OKCHUIOB:
coyieoOpa3yrorire (OCHOBHBIC, KUCIOTHBIE, aM(OTEpHBIE) U HeconeoOpasyromme. HoMeHkiiatypa OKCHIIOB.
®du3nueckue 1 XUMHUECKHE CBOMCTBA OKCUIOB. [loyueHre okcuaos.

OcHoBanus. Knaccudukarusi ocHoBaHUM: MIENOYM W HEPACTBOpHMMEBIE OCHOBaHUsS. HomeHnkimatypa
OCHOBaHUU. PU3UYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHMM. [loyueHrne OCHOBaHUN.

Kucnotel. Knaccuduxanus xucnor. Homenkiatypa kuciaor. @usndeckue M XUMHUYECKHE CBOMCTBa
kucnor. Pan akruBaoctu metaiuioB H. H. bekerosa. [lonyueHue kucior.

Conu. Homenknarypa coneit. @u3nueckue U XuMudeckue cBoricta coseil. [lonydyenue comneit.

['eneTnyeckasi CBA3b MEXKIY KJIACCAMH HEOPTaHUYECKUX COECTUHEHUMN.

Xumuueckuii IKCnepumMenm:



KaueCTBEHHOE OMpEJEeIeHHe COJEepKaHUs KHCIopoJa B BO3AyXe, IOIy4YeHHE, coOHupaHue,
pacro3HaBaHHe U M3y4eHHE CBOWCTB KHCIIOPOJA, HAOIIOJICHUE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOAOM H
yCIIOBUSI BO3HHMKHOBEHHUS U MpeKpalleHusi TopeHus (mokapa), O3HaKOMJIEHHE C 00pasllaMHh OKCHUJIOB U
OIMCaHHUE UX CBOMCTB, MONy4YeHUE, cCOOMpaHue, paclo3HaBaHUE U U3YyYCHHE CBOMCTB BOJOpOJa (rOpeHue),
B3auMojieiicTBue Bojopoga ¢ okcuaoM wmeau (Il) (Bo3MOKHO UCIOJIB30BaHHWE BHUICOMATEPUATIOB),
HaOJro1IeHne 00paslioB BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBAaHHE OCOOCHHOCTEH PACTBOPEHHS BELIECTB
C pPa3NIUYHOM PACTBOPHUMOCTHIO, IPUTOTOBJICHHE PACTBOPOB C OMNpeAeNEHHOM MaccoBOM joineit
pacTBOPEHHOrO BEIIECTBA, B3aUMOJCHCTBHME BOJABI C MeTaulaMH (HATpUEeM M KajibIlMeM) (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHUANIOB), HCCIEIOBaHUE OOpa3l0B HEOPraHWYECKUX BEIIECTB Pa3IMYHbIX
KJIACCOB, HAOJIIOJICHHNE HM3MEHEHHUS OKPAaCKM HWHJIMKATOPOB B PACTBOpPAX KHUCJIOT M INEIOYEH, U3ydeHHE
B3aumozeiictBus okcuaa menud (ll) ¢ pactBopoM cepHOW KHCIOTBI, KHCIOT C METaJIaMH, pPEaKIIHii
HEUTpanu3anuy, MOJy4YeHHEe HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOTO MeTaljla JIPYTUM U3
pacTBopa COJH, pEIICHHE SKCIEPUMEHTAbHBIX 3a1ad 1o Teme «BakHelmme kiacchl HEOPTaHUYECKUX
COCIMHEHUIN».

Iepuonuveckuii 3axkoH u [lepuoguyeckasi cucremMa xumuueckux jiemenToB /. U. Menaeneena.
Ctpoenue atoM0oB. XuMHn4eckasi cBsi3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIE PpeaKIMH

[IepBble NOMBITKY KIACCU(PUKAUU XUMUYECKUX 1€MEHTOB. [IoHATHE 0 rpynmax CXOJHBIX 3JIEMEHTOB
(IIesToYHbIe U MIETIOYHO3EMENIbHBIE METAUIbI, TAIOT€Hbl, HHEPTHBIC T'a3bl). DIIEMEHTHI, KOTOphIe 00pa3yoT
amM(bOTepHBIE OKCUABI U TUIAPOKCU]IBL.

Ilepnonnueckuit 3akoH. Ilepumonnueckass cucrema xumudeckux aemeHtoB /[l M. Menneneesa.
KopoTtkonepuoanas u muHHONepuoaHast Gopmsl [lepuonndeckoii cuctemMbl XuMudeckux snemenToB [I. U.
Menneneesa. [lepuoast u rpymmbl. U3nyecKuii CMBICT TOPSAKOBOTO HOMEpPA, HOMEPOB MEPHUO/IA U TPYIIIIEI
JJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX siep. M3oTomnbl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 000J104eK
aToMOB TepBbIX 20 xumuyeckux 3nemeHToB [lepuonudeckoii cucremsl /1. V1. MenneneeBa. XapakTepucTuka
XMMHYECKOI0 3JIEMEHTA 10 ero nojoxenuto B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHs paJuyca aTOMOB XHMHUYECKUX JJIEMEHTOB, METANTMYECKUX U
HEMETAITMYECKUX CBOMCTB 10 TPYIIIaM U TIEPUOJIAM.

3nauenue llepmonnueckoro 3akoHa u Ilepumoguueckoil CUCTEMBl XMMHUYECKUX DSJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. [l. . MennaeneeB — yd€HbIN U TPaXAaHUH.

Xumuyeckasi cBsizb. KoBaneHTHas (monisipHass M HEMOJNSPHAsl) CBSA3b. DIEKTPOOTPUILIATEIHHOCTh
XUMHYECKHX 2JIEMEHTOB. FIOHHAs CBSI3b.

Crenenp oxkucineHus. OKHCIUTEIbHO--BOCCTAHOBHUTENIbHbIE peakiuu. [Iporecchl OKHCIeHHS U
BOccTaHOBJICHUs. OKUCIUTEN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpas3IoB BEHIECTB METAUIOB M HEMETAJUIOB, B3aMMOICWCTBHE THUAPOKCHIA IIMHKA C
pacTBOpaMH KHCJIOT M IIeJI0Yel, MPOBEACHUE OINbITOB, WUIIOCTPUPYIOMIUX HPUMEPbl OKHCIUTEIbHO-
BOCCTAaHOBUTEIILHBIX PEaKIHii (TOpeHNe, Peakllny pa3ioKeHUs, COSTNHEHHNS).

Mesicnpeomemmuuie ceasu

Peanmm3anuss MeXNpenMETHBIX CBS3€H NMPH HM3YyYCHWHW XHMUU B 8§ KJIacce OCYIIECTBISIETCS depes3
UCTIONIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATUN, TaK U MOHITHIA, SIBISIOIMIUXCS CUCTEMHBIMU
JUTSL OTJCNTBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.

OO011e ecTeCTBEHHO--HayUHbIe MOHATUSA: HAYYHBIM (PaKT, TMIIOTE3a, TEOPUs, 3aKOH, aHAJIU3, CUHTE3,
KJIaccu(uKaus, MEePHOANIHOCTh, HAOTIOACHUE, HSKCIEPUMEHT, MOJCIUPOBAaHHE, W3MEPEHUE, MOJIEINb,
SIBIICHHE.

Odwusuka: mMarepusi, aToM, AJIEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKJIH], W30TOIbI, PaJHOaKTHBHOCTD,
MOJIeKyJa, D3JEKTPUYECKUN 3apsi, BEIIECTBO, Telo, O0BEM, arperaTHOe COCTOSHHE BEIIeCcTBa, TIas,
(du3nUecKre BEeTMIUHBI, €IMHUIIB H3MEPEHHSI, KOCMOC, TUTaHETHI, 3BE3/161, CoJHIIE.

buonorus: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rugpocdepa, MUHEPAIBI, TOPHBIE TIOPOJIBI, TTOJIE3HBIE NCKOMTAeMbIe, TOTUTHRO,
BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBO M XUMHYeECKasi peaKkus



Ilepuonnueckuii 3akoH. Ilepronunueckas cucrema xumudeckux snemMeHtoB [[. M. Menneneena.
CrpoeHue aromMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XMMMUYECKHX DJJIEMEHTOB IEPBBIX TPEX
NEpUOJIOB, Kallusl, KLU U UX COCJUHEHUN B COOTBETCTBUU C MOJIOKEHUEM 31eMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUABI XUMHUYECKOW CBA3M. THIBI KPUCTAJUIMYECKMX PELIETOK, 3aBUCHUMOCTb
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJ1a XUMUYECKOH CBSA3H.

Knaccugukanus u HOMEHKIATypa HEOPraHMYECKMX BELIECTB. XHUMHUYECKHE CBOMCTBAa BEIIECTB,
OTHOCSIIIUXCS K Pa3jIMYHbIM KJIacCaM HEOPraHMYECKUX COEAUHEHMH, FeHETUYECKas CBSA3b HEOPraHMYECKUX
BEIIIECTB.

Knaccupukamuss XUMHUYECKMX pEaKUM{ 10 pa3IuyHbIM TpU3HAKaM (10 YHUCIy U COCTaBy
YyYacTBYIOUIMX B PpEaKUUH BEIIECTB, IO TEIUIOBOMY 3()QeKTy, IO HM3MEHEHHUIO CTEleHEH OKHUCICHHs
XUMHUYECKHX D3JIEMEHTOB, 1O OOPAaTUMOCTH, 1O YYacCTHIO KaTalu3aropa). DK30- U DHIAOTCPMUUYCCKUE
peaKkuu, TEePMOXUMUYECKUE YPABHEHUS.

[TonsiTue 0 ckopoctu XUMU4eckoil peakiuu. [loHsTre 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusax. IloHATHe O TOMOreHHBIX M TeTeporeHHbIX peakuusax. Ilonstue o xkartamusze. Ilonsatue o
XUMHUYECKOM paBHOBecuU. DakTopbl, BIMSIOIIME HA CKOPOCTh XMMMUYECKOH peakuuu M I0J0KEHHUE
XMMHUYECKOTI'O PaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peaxuuu, AJIEKTPOHHBII OanaHc OKHUCJIUTEIBHO-
BOCCTaHOBUTENIbHOW peakuuu. CocTaBiIeHHE YPABHEHUH OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX PEAKIMNA C
UCTIOJI30BaHUEM METO/Ia AIEKTPOHHOTO OajaHca.

Teopust 37IEKTPOIUTUYECKON TUCCOLMALNMU. DJIEKTPOIUTHI U HEDIEKTPOJUTHl. KaTHOHBI, aHUOHBI.
MexaHu3M JIUCCOLMALMU BEILECTB C Pa3IMUYHBIMU BHUJAMH XUMHUYECKOM CBs3U. CTENeHb IUCCOLUALMU.
CunbHble U cllabble 3JEKTPOIUTHI.

Peakuuu noHHOro 0OMeHa. Y clioBUS IPOTEKAaHUS peaKlMii HOHHOTO 0OMEHa, MOJIHbIE U COKpAIIEHHbIE
UOHHBIE ypaBHEHUs peakiuil. CBOICTBa KHCIOT, OCHOBAaHHUN M COJell B CBeTe NpeAcTaBICHUN 00
AJIEKTPOJINTUYECKON Aucconuanuu. KauecTBeHHble peakiiiy Ha HOHbI. [IoHsATHE O TUIpOIK3e COIeH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJEISIMH KPUCTAUNIMYECKMX PEHIETOK HEOPraHWYECKUX BELIECTB — METAJUIOB U
HeMeTalyioB (rpadura M anamasa), CIOXKHBIX BELIECTB (XJIOpUIa HaTpHsl), UCCIIEAOBAHHE 3aBUCUMOCTH
CKOPOCTM  XMMHYECKOW  peakIuu  OT  BO3JACHCTBUS  pa3IU4YHBIX  (AaKTOPOB,  HCCIICOBAHHE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB, MpOLecca JUCCOIMALUMU KUCIIOT, 1Iel04el U cojei (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEO MAaTE€pUAIOB), MPOBEIACHHE OIBITOB, WJUIIOCTPUPYIOUIMX MPU3HAKK MPOTEKAHUS
peakuuii HMOHHOro oOMeHa (oOpa3oBaHuE oOcaJKa, BbIAEJICHHE Ta3za, 00pa3oBaHHE BOJbl), OIIBITOB,
WUTIOCTPUPYIOIIMX ~ IPUMEPhl  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  peakuuid  (TOpeHHe,  peaxiuu
pa3IoKEHUs], COeAMHEHM ), paclioO3HaBaHUE HEOPIaHNYECKUX BEIIECTB C MOMOIIbI0 KAUeCTBEHHBIX pEaKIUii
Ha MOHBI, pellIeHNe SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OO6mass xapakTtepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEeHU
okucneHus. CtpoeHue u (pu3nYecKre CBOWCTBA MPOCTHIX BEIIECTB — IaJOreHOB. XMMHUECKUE CBOICTBA Ha
npuMepe xJopa (B3aUMOJEHCTBHE C MeTallllaMu, HeMeTalllamMH, Iueiaouyamu). XiopoBojopoa. CoinsHas
KHCJI0Ta, XUMHUYECKUE CBOMCTBA, MTOJIy4eHUE, MpUMeHeHHe. [[eficTBUE XI0pa U XJI0pOBOIOPO/ia HA OPTaHU3M
yesioBeka. BaxxHeilne Xaopuasl U X HaX0XKJI€HUE B IPUPO/IE.

OOmas xapakrepuctuka 3neMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CtpoeHue M (¢uU3NYECKHE CBOWCTBA MPOCTHIX BEUIECTB — KHUCIOPOJAa M CEpBHI.
AnnotpornHble MOTUGPHUKAIIMKM KUCIOpOJa U cepbl. XUMHUECKUE CBOMCTBa cepbl. CepoBOIOPOI, CTPOCHUE,
busnyeckne U XUMUUeckue cBoicTBa. OKCHIBI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKcuaoB. CepHas
KHACIIOTa, (U3NYECKUEe M XUMHUYECKHEe CBOicTBa (0OlIMe Kak TMpeIcTaBUTENsl Kiacca KHUCIOT |
cnenuduyecke). XuMUYEeCKHe peakliy, JeKalie B OCHOBE MPOMBIIIIEHHOTO cr1oco0a MoJlyueHus: CepHOon
kucnoTsl. [Ipumenenne cepHoit kucaoTel. CoiM CepHON KUCIIOTHI, KaUeCTBEHHAs Peaklus Ha Cylb(aT-uoH.
Haxoxnenne ceppl M €€ COEIMHEHMM B MpUPOJE. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpenbl
COCMHEHUSIMH cepbl (KUCIIOTHBIE JIOKAM, 3arps3HEHUME BO3/AyXa U BOJOEMOB), CHOCOOBI €ro
IPeIOTBPALICHUSI.

OOmast xapakTepucTuka 31eMeHTOB VA-rpymnibl. OcoOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTENEeHH OKHCIEHHUs. A30T, paclpocTpaHeHHEe B MpUpoae, (QU3NYecCKHe U XHMMHUYECKHE CBOICTBa.



KpyroBopor a3zora B mpupome. AMMHAK, €ro (GU3HYECKHE M XHMHUYECKHE CBOWMCTBA, IMOJyYeHHUE U
npuMeHenue. Conu aMMOHMA, MX (puU3MYecKkHe M XMMHUYECKHe CBOMCTBa, mpuMeHeHue. KauecTBeHHas
peakuus Ha HMOHBI aMMOHHS. A30THasl KUCJIOTa, €€ MoiydeHue, (U3NYECKHe M XHUMHUYECKHE CBOMCTBA
(oOme Kak TpeAcTaBUTENs Kiacca KUCIOT M creruduueckue). Mcmonb3oBaHue HUTPATOB M CoJei
aMMOHHSI B KaueCTBE MMHEPAIbHBIX YyHOOpeHHil. XHUMHUYECKOe 3arps3HEHHE OKpY)Kalollel cpeabl
COCIMHEHUSIMU a30Ta (KUCIIOTHBIC MOXIW, 3arps3HEHHWE BO31ayXa, MOYBEl W BomoémoB). Docdop,
ajutoTpornHble Moaudukauu docdopa, duzmveckue u xumuueckue cpoiictBa. Okcua docdopa (V) u
docdopHas kucnora, GU3MYECKHE W XMMHUYECKHE CBOMCTBa, monydeHue. Mcmonp3zoBanue ¢ocdaToB B
KayecTBE MUHEPAIbHBIX y100pEHUI.

Oo6mas xapakrepuctrka 31eMeHTOB IVA-rpymnmbl. OcOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE
CTEMEeHHU OKUCJICHHS. YTIIEpOJ, aJUIOTPOMHbIE MOAU(DUKAIINK, paCIPOCTpaHEHHE B MPUPOJE, pU3NUECKHUe U
XUMHUYeCKHe cBOUCTBa. Ancopbuus. Kpyrosopot yriaepona B npupozae. OKcHIbl yriepoaa, ux pusnueckue
U XUMHYECKHE CBOWCTBA, NEHCTBUE HA YKUBbIE OPTaHU3MBbI, MOJyYEHUE U MPUMEHEHHE. DKOJIOrMYecKue
npoOJieMbl, cBsi3aHHBIE ¢ oOkcuaoMm yriepoma (lV), rumore3a T700adbHOrO TMOTEIUICHUS KIMMAaTa,
MapHUKOBBIN AP (deKT. YTonbHas KUCI0Ta U e€ Cou, UX (U3NYECKUe U XUMUYECKUE CBOICTBA, IOTyUYeHUE U
npuMeHenne. KauectBennas peakius Ha kKapOoHAT-MOHBL. Vcnonp3oBaHue KapOOHATOB B OBITY, MEHIIMHE,
MPOMBIIIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[TepBoHavanbHbIE TOHATHSA 00 OPraHMYECKUX BEILIECTBAX KaK O COEAMHEHUSX yriepojaa (MeTaH, 9TaH,
STHUJICH, alleTUJICH, 3TaHOJI, TNIMLEPHH, YKCYCHas KucnoTta). [IpupoaHble HCTOYHUKHU YTIEBOIOPOAOB (YIoJb,
NPUPOIHBIA Ta3, HEPTh), MPOAYKTH HX mepepaboTku (OeH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTrie 0 OMOMOTUYECKH BaXKHBIX BEIIECTBAX: KUPAX, OENKax, yrJIeBoJaxX — U UX POJIM B KU3HH YEJIOBEKa.
MarepuanbHOE €AMHCTBO OPIraHUYECKUX U HEOPTraHUUECKUX COEAUHEHUH.

Kpemuuii, ero ¢usuueckue M XUMHYECKHE CBONCTBA, MOJy4YeHHe U mpuMeHeHue. CoeanHeHus
KpeMHusi B ipupoze. O6mue npeacrasienus 06 okcunae kpemuus (1V) u kpemuueBoit kuciore. CUIMKATHI,
UX UCIOIb30BaHUE B OBITY, B IMPOMBIIIJICHHOCTH. BakHelline CTpOUTENbHBIE MaTepUalbl: KepaMHuKa,
CTEKJIO, IEMEHT, OETOH, Kene300eToH. [IpolieMbl 6€30macHOr0 NCIOIB30BAHUS CTPOUTEIBHBIX MaTepPHAJIOB
B MIOBCE/IHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3l0B HEOPraHMYEeCKHX BEIIECTB, CBONCTB COJSHOW KHCIOTBHI, IPOBEICHUE
Ka4eCTBEHHBIX PEaKINi Ha XJIOPUI-UOHBI M HAOIIOIEHNE MPU3HAKOB MX MPOTEKAHMUS, OTIBITHI, OTPAKAIOIINE
¢u3nueckne M XUMHUYECKHE CBOWCTBA TaJOT€HOB M MX COEIUMHEHUH (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), O3HAKOMJICHHE C 00pa3laMu XJIOPHUJIOB (TaJOTE€HUIOB), O3HAKOMJIEHHWE C oOpasimamu
ceppl M €€ COeIMHEHMSIMU (BO3MOKHO UCIIOJIb30BaHUE BUAEOMATEpHasoOB), HaOIIOAEHUE Ipolecca
oOyrauBaHUs caxapa MOJ JEHCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHCIOTHI, U3yY€HHE XUMHYECKHX
CBOMCTB pa30aBIIEHHOW CEpHON KHCIOTHI, MPOBEIECHUE KAUYECTBEHHOW peakuuu Ha CynbhaT-uoH U
HaOJII0/IeHUe TpU3HaKa e€ MPOTEeKaHMsl, 03HAaKOMJIEHHE ¢ (PM3MUYECKUMHU CBOICTBaMM a3ota, ¢pocdopa u ux
COEMHEHUN (BO3MOXKHO HCIOJb30BaHUE BHJEOMATEpPHUAIOB), oOOpa3llaMd a30THBIX M (OCchOpPHBIX
ynoOpeHull, mnojiyueHue, coOupaHHe, pacrno3HaBaHUE U H3YYEHHE CBOWCTB aMMMaKa, IPOBEICHHE
KaueCTBEHHBIX pEaKIMii Ha HOH aMMoHusA M (ochaT-MOH U H3y4YeHHE NPHU3HAKOB WX MPOTEKAHMS,
B3aMMOJICHCTBHE KOHLEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C Mepl0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUANIOB), HM3yUYe€HUE MOJENel KpUCTAIUYECKHX pemeérok anMmasa, rpadura, QyiepeHa,
03HAKOMJIEHHE C TPOIECCOM aCOpPOLNN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM
IPOTHBOra3a, MoJlyueHue, coOupaHue, paclio3HaBaHUE U U3y4eHHE CBOICTB YIJIEKUCIIOTO ras3a, IpoBe/ieHHe
KaYeCTBEHHBIX peaklMid Ha KapOOHAaT M CHUJIMKAaT-MOHbBI M H3y4YeHHE IPU3HAKOB HX IPOTEKaHMUS,
03HAKOMJIEHHE C MPOAYKIMEH CHIMKATHOM MPOMBINUIEHHOCTH, PEIICHUE IKCIEPUMEHTAIbHBIX 3a/ay 10
TeMme «BakHele HeMeTaJJTbl U UX COCMHEHUS.

MeTa/ibl M UX COeAUHEHUS

OO0mmass xapakTepuCTUKa XUMHYECKMX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHUM WX TIOJOXKEHHS B
[lepuognueckoii cucrteme xumuueckux snemeHToB [[. M. MenneneeBa u crpoeHus aromos. CTpoeHHe
MeTaJlIoB. MeTannudeckasi CBs3b M METaJUInYecKasi KpUCTAIIMYecKasi perérka. DIeKTPOXUMUYECKUN Pt
HanpspkeHud MetayioB. dusnyeckre M XMMHUYECKHE CBOWCTBa MeTayuioB. OOIiue crocoObl MOydeHHs
MeTasuioB. [loHsITHE O KOPPO3UU METANIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CrutaBsl (CTalb,
YYT'YH, TIOPATIOMUHUN, OpOH3a) U MX IPUMEHEHHE B OBITY U TIPOMBIIIUICHHOCTH.



[Ilenounble Metamnel: mosnokenue B Ilepuommueckoit cucreme xumudeckux siaeMmeHtoB JI. U.
MenpeneeBa, CTpOEHUE UX aTOMOB, HAXOXXJIEHUE B Ipuponae. PU3NyecKue U XMMHUYECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kanusi). OKCHIIbI U THUIPOKCH/IbI HaTpHsl U Kanus. [I[puMeHeHue mIeI0UHbIX METaJJIOB U
UX COEIUHEHHUIA.

[[{emouHO3eMeNnbHBIE METAIBI MarHuii W Kanpluidl: nosoxxeHue B [lepmoandeckoil cucreme
XuMH4ecKkux anemeHToB [I. 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HAXOXKAEHUE B IIpupojae. Pusnyeckue u
XUMHYECKHE CBOMCTBA MarHus M Kajubplus. Baxkueiimue coequHeHus] Kaablus (OKCUA, TUAPOKCUI, COJIH).
KécTkocTb BOJBI U CLIOCOOBI €€ YCTpaHEHUS.

AntoMuHui: nosioxkenue B llepuogmyeckoil cucreme xumuueckux sinemeHToB J[. M. Menpgeneena,
CTpPOCHHE aTOMa, HaAXOXKJeHUE B Ipupojie. Puznyeckne U XUMHYECKUE CBOWCTBA allfOMUHUS. AMQOTEpHBIC
CBOMCTBA OKCHJIa U THIPOKCH]IA AITFOMUHHSL.

Kenezo: nosoxenue B llepmoamueckoin cucreme xumuueckux siemeHToB [l M. Menneneesa,
CTPOCHHME aTOMa, HaxOoXJeHue B mpupoje. Pusnueckue M XUMHUYECKHE cBoWcTBa xkene3a. OKCunpl,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBolicTBa U MOTyUYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oOpa3lamMu METaUIOB U CIUIABOB, WX (U3MYECKUMHU CBOWCTBAMH, W3YYCHHE
pe3yJNbTaTOB  KOPPO3UH METAIIOB  (BO3MOXKHO HCIOJB30BaHUE BHJECOMATEPHANIOB), OCOOEHHOCTEM
B3aUMOJICCTBUSL OKCHJA KaJlbIlUsi W HATpus ¢ BOAOWU (BO3MOXHO HCIOJB30BaHUE BHUECOMATEPHUATIOB),
HCCJIEIOBAaHUE CBOMCTB KECTKOM BO/JIBI, MPOIIECCa TOPEHHUSI JKeTie3a B KUCIIOpoae (BOZMOXKHO HCIIOIb30BaHUE
BUJICOMATEPHAIIOB), TPU3HAKOB TMPOTEKAHMS KA4YEeCTBEHHBIX pEAKIMHd Ha WOHBI: MAarHus, KaJblIus,
amomunus, numuka, kenesa (1) um xemeza (I), memm (Il), HabmromeHue u ONMHCAHHE IIPOIIECCOB
OKpaIlIMBaHUsA TJIAMEHU MOHAMH HATPUs, KaJus M KaJbIUs (BO3MOXKHO MCIOJIb30BAaHUE BUIECOMATEPUATIOB),
UCClIeJOBaHHE aM(pOTEpPHBIX CBONCTB THAPOKCHIA alIOMUHUS M TUAPOKCHIA LHWHKA, pEIICHHe
HKCIIEPUMEHTANIbHBIX 33124 110 TeMe «BakHelre MeTaibl U X COSAMHEHUS».

XuMHSA ¥ OKpY/KAKOLIas cpeaa

BemectBa u Marepuainbl B MOBCEHEBHOM KMU3HHU YesIOBEeKa. be3omacHoe MCMOab30BaHUE BEUIECTB U
XUMHYECKHX peakiuii B ObITy. [IepBas mOMOIIb IPU XUMUYECKUX 05KOT'aX M OTPABICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpYyKarolleh cpennl (MpeaesibHas JOMyCTHMas KOHIEHTPAIUsl BEIIECTB,
nanee — [1/1K). Poibs XxuMuu B pelieHU 3KOJI0THYECKUX MPooIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIBI).

Meoswcnpeomemnnie ceasu

Peanuzanus MeXNpeAMETHBIX CBSI3€M NMpPU M3YYEHUM XUMHUU B 9 Kilacce OCYIIECTBIISIETCS 4epe3
MCIIOJIb30BAaHNUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUMA, TaK W MOHSATUM, SBIISIONIMXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO--HAYYHOTO LIMKJIA.

OO0me ecTecTBeHHO-HAYyYHbIE TOHSTHS: HAYYHBIM (DAaKT, TUMIOTE3a, 3aKOH, TEOPHs, aHAIIN3, CUHTE3,
KIaccu(UKalus, NEePUOAUYHOCTb, HAONIOIEHUE, JKCIEPUMEHT, MOJECIUPOBAHHE, W3MEpPEHUE, MOJElNb,
SIBJICHHE, TAPHUKOBBIN 3((PEKT, TEXHOIOTHUSI, MATEPHAIIHI.

®usnka: marepusi, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIBI, PaJIlOaKTUBHOCTD,
MOJIEKYJIa, SJIEKTPUUECKHUH 3apsiji, TPOBOIHUKH, MTOITYITPOBOIHUKH, TUAJIECKTPUKH, (DOTOIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHOe COCTOSIHHE BEIEeCTBA, Ta3, pacTBOP, PACTBOPUMOCTD, KPUCTAIITUYECKAs pelIEéTkKa,
CrjIaBbl, (PU3WYECKHE BEJIMYMHBI, €IUHUIIBI U3MEPEHHUS, KOCMHYECKOE IMPOCTPAHCTBO, TJIAHETHI, 3BE3JIBI,
Connue.

buonorust:  ¢orocuHTes, aAbIxaHue, Ouocdepa, OSKOCUCTEMa, MHMHEpAIbHbIE  yIOOpEeHMs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, TTOJIE3HBIE UCKOIIAEMbIE, TOTUIHRO,
BOJIHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3YNbTAaThl OCBOEHHS MPOTrPAMMbI OCHOBHOIO O0ILEro oOpa3oBaHUs AOCTUralOTCs B
xoje OOydyeHHs XMMHUU B €IMHCTBE YYEOHOH M BOCIUTATEIBHON JESITEIBHOCTH B COOTBETCTBHU C
TPaZULIHOHHBIMU POCCUNCKUMHU COLMOKYJIBTYPHBIMU U IyXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMU, IPUHATBIMU
B 001IecTBE MPaBUIAMHU U HOPMaMH MOBEACHUS U CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPAa3BUTHS
U COLMATIN3AMU 00yUYaroIIUXCsl.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJACTBOBATHCS CHCTEMOM
MIO3UTUBHBIX [ICHHOCTHBIX OPUEHTALUN U PACUIMPEHUE OIBITA IEATEIBHOCTH HA €€ OCHOBE, B TOM YHCIIE B
YacTu:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUUECKOMY M Hay4YHOMY HACJIEANIO,
IIOHUMaHMs 3HA4YEHUs XHUMHYECKOM HayKW B JKM3HM COBPEMEHHOro OOIIeCcTBa, CIOCOOHOCTU BIIAJIETh
JIOCTOBEPHON MH(POPMAIHEH O MEePEIOBhIX JOCTHKCHUSX M OTKPBITUSX MUPOBOW M OTEUYECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOICTBE MHUpa 1 00OLIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IIPEJCTaBICHNUS. O COLMAJIBHBIX HOpMax M IpaBWJIAX MEKIMYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE,
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO I10JIE3HOM, Y4EOHO-UCCIIE10BaTENbCKOM, TBOPUECKOM U
JPYTruX BUJAX JESTEIbHOCTH, TOTOBHOCTU K pa3HOOOpa3HOW COBMECTHOM AEATENbHOCTU IPU BbINOJIHEHUH
yueOHBIX, II03HABATEJIbHBIX 3a/ay, BBIMNOJIHEHUH XUMHYECKHX OKCIIEPUMEHTOB, CO3JaHUM Y4EOHBIX
IPOEKTOB, CTPEMJICHHsI K B3aMMOIIOHMMAaHMIO U B3aUMOIIOMOIIM B IpOIecce 3TOW yuyeOHOM NesTenbHOCTH,
FOTOBHOCTH OLIEHMBATh CBOE IIOBEJIEHUE M IIOCTYNKHM CBOMX TOBApUILIEH C MO3UIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE W XUMHUYECKOW peakLUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSI HAyKHM M COCTABJISIIOIIME OCHOBY Ui IMOHUMaHHS CYIIHOCTH Hay4YHOMH
KapTUHbl MHpA, HPEJCTAaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS MPUPOJbI, B3aMMOCBSI3SAX
YeJI0BEKa C IPUPOJIHON CPENIOH, O pOJIY XMMHUH B TO3HAHUM ITUX 3aKOHOMEPHOCTEH ;

MO3HABATEJIbHBIE MOTHUBBI, HAllpaBlIEHHbIE HA TMOJIYYEHHE HOBBIX 3HAHUN MO XMMHUH, HEOOXOJIUMbIE
JUIsi  OObSCHEHHUsT HAOJMI0JaeMbIX TMPOLIECCOB U SIBICHUN, IO3HABATEIbHOM, WH(GOPMALMOHHON W
YUTATENIbCKOM KyJbTYpbl, B TOM YHCII€ HaBBIKOB CaMOCTOSTENILHOW paOOThl C Y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOM, JOCTYITHBIMU TEXHUUECKUMHU CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEeHHI0O U TIO3HAHHWIO, JH0OO3HATENBbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM0OOpa30BaHMIO, TIPOCKTHOM W  HCCIIENOBATEIbCKOW JIEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIlpaBJIEHHOCTU M YPOBHs 00y4€HUs B JaJIbHEHIIeM;

4) ¢popMHUPOBAHMS KYJIbTYPHI 3/10POBbSI:

OCO3HAHHWE LEHHOCTU >KM3HH, OTBETCTBEHHOI'O OTHOLIEHMsSI K CBOEMY 3J0POBbIO, YCTAaHOBKH Ha
3/10pOBbI 00pa3 ’KU3HHM, OCO3HAHHWE IOCIEICTBUN U HENPUATUE BPEIHBIX MPUBBIUEK (YNOTpeOIeHUS
QJIKOT0JIsl, HAPKOTHKOB, KypeHHs), HEOOX0AUMOCTH COOJIIOJICHUS MPaBU 0€30MacHOCTH MpU OOpAIEHUH C
XUMHUYECKMMHU BEILIECTBAMU B OBITY U peaibHOMN KU3HU;

5) TpynoBoro BocnuTaHus:

MHTEpEC K MPaKTHUYECKOMY M3Yy4eHHI0 Ipodeccuil u Tpyaa pa3iMyHOro poja, yBaKEHUE K TpyAy U
pe3yiapTaTaM TPYIOBOM NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHHs IPEIMETHBIX 3HAHUN IO
XUMHUH, OCO3HAaHHBIK BHIOOP MHAMBHIYATbHON TpPAEKTOPUU MPOJOJDKEHHUs OOpa3oBaHHUs C Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIEeIHOM!
po(ecCHOHANBHON AESITETbHOCTH M PA3BUTHS HEOOXOJIMMBIX YMEHHH, TOTOBHOCTh aJalTHPOBAThCS B
npodeccnoHaIbHOM cpere;

6) 3K0JIOrM4eCKOro BOCIIATAHMA:

HKOJIOTHYECKH I[eNIecO00pa3HOe OTHOLIEHHE K MPUPOJE KaK MCTOYHHMKY KH3HH Ha 3emie, OCHOBE €€
CYILIECTBOBAaHMs, TMOHUMaHHE IIEHHOCTH 3J0pOBOro M Oe3omacHOro oOpa3a KHU3HU, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3/J0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS



IpaBHJI 0€30MaCHOr0 MOBEICHHUS TP pabOTe C BEIIECTBAMU, a TAK)KE B CUTYAlUSIX, YTPOKAIOMIUX 3J0POBBIO
U KU3HU JTI0JICH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU M3YyYECHUM XHMHH, JUIsl pElIeHus 3ajaad,
CBA3AHHBIX C OKPYXKAIOLIEW INPUPOJHOM CPENOM, I IOBBIILICHUS YPOBHS DKOJIOTMYECKOH KYJIBTYPBI,
OCO3HAHHUS TJI00AJTBFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTeil X peuIeHHs MOCPEICTBOM METO/I0B
XUMHMM, 3KOJOTMYECKOI'O  MBIIIJICHUS, YMEHUs  pYKOBOACTBOBAaTbCA WM B  II03HABAaTEJbHOM,
KOMMYHUKATUBHOM M COLIMATIBHON ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe meTanpeaMeTHBIX Pe3yabTaTOB BBIACISIOT 3HAUUMBbIE ISl GOPMHUPOBAHUS MUPOBO33PEHHUS
oOIIeHay4YHbIe TOHATUS (3aKOH, TEOpHs, MPHUHLUI, TUIOTe3a, (PaKT, cucreMa, IpoIecc, SKCIEPUMEHT U
JPyroe.), KOTOpbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaxX U MO3BOJSIOT HAa OCHOBE
3HaHUH M3 STHX NpPeAMETOB (HOPMHUPOBATH MPEJACTABICHHE O IEIOCTHOM HAyYHOH KapTHHE MHUpA, H
yHHUBEpcajbHble yueOHbIe AeHCTBUs (IIO3HABATENIbHbIC, KOMMYHUKATUBHBIC, PETYIATHUBHBIC), KOTOpHIC
oOecrieynBaOT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIBHOMY IIJIAHUPOBAHUIO M OCYLIECTBICHHIO
yueOHOI eI TeIbHOCTH.

ITo3naBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble Jjornuyeckue aeiicTBHA:

YMEHUS UCIIOJIB30BATh MPUEMBI JIOTHYECKOIO MBILIUICHHUS IPU OCBOCHUU 3HAHWW: PACKPBIBATh CMBICII
XUMHUYECKUX TOHATUN (BBIACNIATH UX XapaKTepHble MPU3HAKHU, yCTAHABIMBATh B3aWMOCBS3b C APYTUMU
HOHSTUSIMM ), UCIIOJIb30BaTh OHSTHS JUIsl OOBSICHEHUS OTAEIBHBIX (DaKTOB U SIBJIEHUM, BEIOWpPATh OCHOBAHMS
U KPUTEPUU AJIsl KJIacCU(PUKAIIUU XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIUi, YCTAaHABIUBATH IPUYUHHO-
CIIEICTBEHHBIE CBSA3M MEXKIy OOBEKTaMU H3Y4YEHMsI, CTPOUTH JIOTMUECKHUE DPACCYXKJEHUS (MHIYKTUBHBIE,
JENYKTUBHBIE, 110 AaHAJIOTUH), IEJIaTh BBIBOJIBI U 3aKJIIOUEHUS,

YMEHHME TPUMEHATh B MPOLECCe IO3HAHUS NOHATHUS (NPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKHUE (3HAKOBBIC) MOJIETH, UCIIOJIb3yeMbIE B XUMHUH, MPEOOPA30BBIBATH IIUPOKO MPUMEHSEMbIEC B
XUMHUHM MOJIEJIbHBIE NPEJCTABICHUS — XMMMUYECKUH 3HAK (CHUMBOJ 3JIEMEHTa), XUMHuYeckas (opmyia u
ypaBHEHHE XHUMUYECKOM pEaKIUu — MpPU pEHIeHUH Yy4eOHO-TO3HABATENbHBIX 3373y, C Y4YETOM OITHUX
MO/JIETIbHBIX MPEACTABICHUN BBISBIATh U XapaKTEPU30BaTh CYLIECTBEHHbIE IIPU3HAKU U3y4aeMbIX 0ObEKTOB
— XUMHYECKHX BEIIECTB U XUMHUYECKHX pEaKIHid, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, HPUUYUHHO-
CJIEICTBEHHBIE CBSI3U U IIPOTUBOPEUUS B U3yYAEMBIX IIPOLECCAX U SBICHUSIX.

ba3oBble uccienoBaTe/bCKue A1eHCTBHA!

YMEHHE HCHOJb30BaTh ITOCTABICHHBIE BOIIPOCH B KAadyeCTBE MHCTPYMEHTa IIO3HAHMS, a TAaKXKe B
Ka4ecTBE OCHOBBI JUIs (HOPMUPOBAHMS TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CY)KJICHUIA;

NpUOOpEeTeHNEe OmblTa MO IUIAHUPOBAHWIO, OpPraHM3allMM U TMPOBEACHUI0  YUYEHHYECKUX
9KCHEPUMEHTOB, yMEHHE HA0II0/1aTh 32 XOJI0M IIPOIecca, CAMOCTOSATENIHO MPOTHO3UPOBATh €r0 Pe3ynbTarT,
dopMynupoBaTh 0000LIEHUS U BBIBOJIBI IO Pe3ybTaTaM MPOBEIEHHOTO ONBITA, UCCIIEI0BAaHUS, COCTABIIATD
OTYET O MpojeIaHHOH paboTe.

Pa6ora ¢ undopmanmeii:

yMEHUE BBIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATh MH(OPMAIMIO Pa3IUYHBIX BUAOB U (popm
IPEJICTaBICHUS, TOJIYyYaeMyl0 U3 pPa3HbIX HCTOYHUKOB (HAay4yHO-TIOMYJISIpHAs JIUTEpaTypa XHUMHUYECKOTO
CoJiepKaHus, CIIpaBOYHble mocoOus, pecypchl MHTepHETa), KpUTUYECKH OLIEHUBATh MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO MH(POpMAIIHUIO;

yYMEHUE TNPUMEHATh pPAa3JIMYHble METOJbl M 3ampochl NpPU TOUCKE M OTOOpe HHPOpPMALUU H
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMMBIX Ui BBINOJHEHHS Y4YeOHbIX U TIO3HABaTENbHBIX 3a]a4
ONpeNeNIEHHOr0  TWMA, NpuoOpeTeHHe OmblTa B OOJACTH  HUCMOJB30BaHUS  MH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUM, OBJIa/IEHNE KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BAHMSI PA3IMYHBIX TTOMCKOBBIX
CHCTEM, CaMOCTOSITEIbHO  BBIOMpAaTh  ONTHUMAJIbHYIO (OpMy MpelICcTaBleHHsS  HUHPOPMALUU U
WUTIOCTPUPOBATH PellIaeMble 3a/1a4l HECIIOKHBIMU CXEMaMH, JuarpaMmmamu, ApyrumMu GopMaMu rpa@uku u
UX KOMOMHAIMSIMU;

yYMEHHE HCMOJIb30BaTh U aHAJIU3UPOBATh B Ipoliecce Y4eOHOM M HCCiIe0BaTeNIbCKON J1eATeNbHOCTH
UHPOPMALIMIO O BIUSHUM NPOMBIIIJICHHOCTH, CEJIbCKOIO XO3siicTBa M TpaHCIOpTa Ha COCTOSHUE
OKpY>Karolle NPUPOTHON CPEBI.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:



YMEHUS 3a/1aBaTh BOMPOCH (B X0/€ nuajgora u (WJIM) JUCKYCCHH) MO CYIIECTBY OOCYKIaeMOM TEMBI,
(dbopMynHpOBaTH CBOU MPEATIOKEHUS OTHOCUTEIBHO BHIMOJIHEHUS MPEATIOKECHHOH 3a/1a4H;

YMEHMsI TPEJCTaBISTh IOJyYEHHBbIE pe3yNbTaThl IO3HABATENIbHON JAESITENIbHOCTH B YCTHBIX H
IUCbMEHHBIX TEKCTax; JAEJNaThb IPE3EHTALUI0 PE3YJbTAaTOB BBIIOJHEHNS XUMHYECKOIO HKCIEPUMEHTa
(J1abopaToOpHOTO OIbITA, TAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHUSI y4eOHOro COTPYJHHMYECTBA CO CBEPCTHMKAMH B COBMECTHOHM I103HABATEIbHOH W
UCCJIEIOBATEIILCKOM JEATENIbHOCTH MpPHU PELICHUH BO3HUKAIOIIMX MpOoOJieM Ha OCHOBE Y4€Ta OOHIMX
MHTEPECOB M COTIACOBAHUS MO3UIHHA (00CYXIeH!s, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPAMHAIIS
COBMECTHBIX JICHCTBUI1, OMpe/iesieHne KPUTepUEB MO OIICHKE Ka4eCTBA BHIIOJHEHHOU pabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHE CaMOCTOSITEIbHO  ONpEeAeNsATh ILEJNU JACSITeNbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBATh M MpPHU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIEATEIBHOCTh, BBHIOMpaTh Hambojee
s dexTrBHBIE CIIOCOOBI pelleHrs Y4eOHBIX W MMO3HABATENbHBIX 3a7ad, CAaMOCTOSITENIbHO COCTaBJIATh WM
KOPPEKTUPOBATh NPEJIOKEHHBI AJITOPUTM JEHCTBUM IIPU BBIINOJHEHUM 3aJaHUN C YYETOM IIOIy4YEHUs
HOBBIX 3HaHMI 00 M3yuyaeMbIX 00BEKTaX — BEIECTBAX U PEAKLIUAX, OLEHUBATh COOTBETCTBUE MOTYYECHHOIO
pe3ysbTara 3asBICHHOW I€JIM, YMEHHE MCIOJIb30BaTh M AHAIM3UPOBATh KOHTEKCTHI, IPEAJaracMble B
YCIIOBUU 3aJJaHU.

MNPEJIMETHBIE PE3YJIBTATHI

B cocrtaBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO COAEPKAHMS, YCTAaHOBIECHHOTO
TaHHOU (enepalibHON pabodell MporpaMMol, BBLICISIOT: OCBOCHHBIC OOYYAIONIMMHCS HAyJYHBIC 3HAHHS,
YMEHHUSI U CIIOCOOBI AeHCTBUM, crierupudeckue sl MpeAMETHON 001acTu «XUMHUS», BUABI I€ATeIbHOCTH O
MIOJIyYEHUIO HOBOT'O 3HAHMsI, €r0 UHTEpIpETalK, IPeoOpa30BaHUIO U IPUMEHEHHUIO B Pa3IMUHbIX Y4eOHBIX
Y HOBBIX CUTYaIIUSX.

K koHuy oOyueHus B 8 kJiacce nmpeIMeTHbIE pPe3yJibTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)aTb
c(hOpMUPOBAHHOCTH Y OOYUAIOLTUXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSATUH: aToM, MOJIEKYJla, XUMUYECKUN 3JEMEHT,
IIPOCTOE BELIECTBO, CJI0)KHOE BEILECTBO, CMECh (OAHOPOJHAS M HEOJHOPOJIHAs), BAJIEHTHOCTD,
OTHOCHUTEIIbHAsI aTOMHAsi ¥ MOJIEKYJISipHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsI Macca,
MaccoBasi JOJSl XUMHUYECKOTO JJIEMEHTAa B COCIMHEHHWH, MOJISIPHBIA OOBEM, OKCHI, KHCJIOTa,
OCHOBaHHUE, COJIb, DIEKTPOOTPULIATEIBHOCTh, CTEMEeHb OKUCICHMS, XHMHUYECKash peaKius,
KJIacCU(UKaALMs peaKluil: peakiy COEAMHEHUS, PEaKLUU pPA3JIOKEHUs, PEaKIUU 3aMelIeHMUs,
peakuuu oOMeHa, 3K30- U HAOTEPMHUECKUE PEAKLUH, TeII0BOM 3(pdeKT peakiuu, spo aToma,
AIIEKTPOHHBIN CJION aToMa, aTOMHasi OpOMTallb, paguyc aToMa, XMMHUYECKasl CBs3b, MOJSpHAs U
HENOJISIpHAsl KOBAJIEHTHAs CBs3b, MOHHAs CBSA3b, MOH, KaTUOH, aHUOH, pacTBOp, MaccoBas I0JIs
BellecTBa (ITPOLIEHTHAS] KOHIIEHTPAIIHs) B paCTBOPE;

® JUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHUX MOHATUA M MPHUMEHSTh 3TU MOHATUSA NPU
ONMCAHNU BEUIECTB U UX NPEBPALLEHU;

® CMOJIb30BaTh XHUMHUYECKYIO CHMBOJIMKY JJIsi COCTaBJI€HHS (OpMyJ BELIECTB M ypaBHEHUI
XUMHUYECKHUX PEaKIIHii;

® OmIpeleNsITh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COECIUHEHUSIX, CTENEHb OKHCIIEHUS
AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAUIEKHOCTh BEIIECTB K OIpPENeIEHHOMY KJaccy
COEMHEHUH 1o GopmysiaM, BUJI XUMHUYECKOH CBSA3M (KOBaJIEHTHAs M MOHHAs) B HEOPraHMYECKHX
COETMHEHUSIX;

e packpsiBaTth cMblica llepuoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBATh TOHUMAHUE
NEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XHMMHYECKHMX DJJIEMEHTOB OT HX IIOJIO)KEHUS B
[lepuoanueckoit cucreme, 3aKOHOB COXPaHEHMsI MacChl BEIIECTB, OCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJpo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOiauuHyto ¢opMmy Ilepuonnyeckoil cuUCTEMBl XUMHYECKHX
AIIEMEHTOB: pa3MuaTh MOHITHS «TJIaBHas moArpymnmna (A-rpynmna)» u «mobouyHas noarpynna (b-
rpymIma)», Majble U 0OJbIINE MEPUOIbI, COOTHOCUTH 0003HAUEHHsI, KOTOPbIE UMEIOTCS B TalJHIe
«llepnognueckass cucrema xumuyeckux odieMeHtoB JI. WM. MenngeneeBay ¢ YUCIOBBIMU
XapaKTEepPUCTUKAMHU CTPOCHHS aTOMOB XHMMHYECKHX 3JEMEHTOB (COCTaB M 3apsan sjapa, oodliiee
YHCIIO 3JIEKTPOHOB M PACHpPEEIC€HNE UX 0 3JIEKTPOHHBIM CII0SIM);



KIacCH(PUIIMPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMHYECKHE PEaKINu
(10 YMCITy ¥ COCTaBY y4acTBYIOIMX B PEAKIIUU BEILECTB, MO TEIIIOBOMY 3P HEKTY);
XapaKkTepu3oBaTh (OMHMCHIBaTh) OOIIME XUMHWYECKHE CBOMCTBA BEHIECTB PA3IMYHBIX KIIACCOB,
HOATBEPIK/Iasi ONMHMCAaHHE MPUMEPAMU MOJICKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMHUYECKHX
peaKkuuii;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KQUE€CTBEHHOTO COCTaBa, BO3MOXKHOCTH
NPOTEKAHU XUMHUYECKHUX MTPEBPALICHUI B Pa3IMYHBIX YCIOBHSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJSIDHYIO MacChl BEILIECTB, MAacCOBYIO JIOJIFO
XMMHYECKOTO 3JIeMEHTa 10 (OpMyJie COCIMHEHUs, MAacCOBYIO JOJIO BELIECTBA B PacTBOPE,
IPOBOANTH PACUYETHI IO YPAaBHEHUIO XUMHUYECKOI peakIni;

MMPUMCHATH OCHOBHBLIC OIICpalnun MBICIIUTEIBHOM ACATCIIbHOCTH — aHAJIM3 U CUHTC3, CPAaBHCHUC,
0000111eHIEe, CUCTEMATH3AIINIO, KITaCCU(DUKAIINIO, BBISIBIICHUE TPUYUHHO--CIICICTBEHHBIX CBS3CH —
JUIL W3y4EeHHUS CBOMCTB BEINECTB W XHMMHYECKUX PEAKIHid, €CTECTBEHHO-HAYyYHBIC METOIbI
NIO3HAHMS — HAOJIIOJICHUE, U3MEPEHUE, MOJICTTMPOBAaHKE, SKCIIEPUMEHT (pealIbHbIN U MBICICHHBIN ),
CIIe/IOBATh TpaBHJIaM MOJIb30BAaHHS XMMHYECKOW IOCYIOHW M J1TabOpaTOpHBIM 00OpYIOBaHUEM, a
TaKOKe MpaBWJIaM OOpaIeHUsl C BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHSIMU IO BBIOJHEHUIO
J7a00pAaTOPHBIX XHMHUYECKHX OIBITOB IO TIOJYYCHHIO M COOMPAaHUIO Tra3000pa3HBIX BELICCTB
(BomopoJla M KHUCIIOpPOZAA), NPUTOTOBICHHIO PACTBOPOB C ONPEACIEHHONW MaccOoBOHM mouieit
paCTBOpéHHOFO BCIICCTBA, IIJIAHUPOBATL MW IIPOBOAWUTH XHMHUUYCCKHEC OKCIICPUMCHTBI 110
pPAacIO3HABaHMIO PACTBOPOB IIENOYEH M KHCIOT C IIOMOIIBI0 HWHIUKATOpOB  (JIaKMYC,
denondrarent, METUIOPAHX U APYTHE).

K xonmy oOy4yenus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaKaTb
c(OPMHPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX IMOHATHI: XMMHYECKMH 3JIEMEHT, aTOM, MOJIEKYyJa,
WOH,  KaTUOH, aHWOH, TIIPOCTOE  BEIIECTBO,  CJOXKHOE  BEUIECTBO,  BAJIECHTHOCTb,
ANEKTPOOTPULIATENIBHOCTD, CTENEHb OKHUCIICHHs, XUMHUYECKas peakuus, XHUMHUYECKass CBsi3b,
TEIUIOBOM AP PEKT peakiuu, MOJIb, MOJSPHBIA 00BEM, PACTBOP, IEKTPOJIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMALIMS, pEaKUUd MOHHOTO OOMEHa, KaTajau3aTop, XHWMHUYECKOe
paBHOBecHE, OOpaTUMbIE U HEOOpaTUMbIe PEAKIIUU, OKUCINTEIbHO-BOCCTAHOBUTENIbHbIE PEAKIINHY,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTAHOBJIEHUE, aJUIOTPONHs, aM(OTEPHOCTH,
XUMHYEcKast CBA3b (KOBAJIECHTHAsI, HOHHAs, METAINIMUECKas ), KpUCTANINYECKask peléTka, KOppo3us
METaJUIOB, CIUIABbI, CKOPOCTh XUMUYECKON pEaKIMM, IPeIeabHO JormycTuMas KonueHnTpanus 11K
BEILECTBA,

WJUTFOCTPUPOBATh B3aHUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATHI U NPUMEHATH 3TU MOHATHS IIPH
OIIMCaHUU BEILIECTB U UX MPEBPALLECHUN;

UCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JUISI COCTaBjie€HUs (OpMYJd BELIECTB U ypaBHEHUH
XUMUYECKHUX PEAKLNN;

ONpPENENATh BaJCHTHOCTb U CTENEHb OKHUCIEHHS XUMHUYECKHX OJIIEMEHTOB B COCAUMHEHUSX
pPa3IMYHOIO COCTaBa, IIPUHAJICKHOCTb BEILIECTB K OINPEACIEHHOMY KJIAcCy COCAUHEHUHN I10
dopMynaM, BUJI XMMHUYECKOHN CBSI3U (KOBaJCHTHAsl, MOHHAs, METAJUIMUECKasi) B HEOPraHMYECKHUX
COEIMHEHUX, 3apsi/l MOHA MO XUMHMYECKOW (hopMmyse, XapakTep cpelbl B BOJHBIX pacTBOpax
HEOPraHWYECKHUX COEIMHEHMM, TUII KPUCTAIMYECKON peIIETKH KOHKPETHOIO BEILIECTBA;
packpbiBaTh cMbici Ilepuoanueckoro 3akoHa JI. M. MeHnneneeBa M JEMOHCTPUPOBATH €T0
NOHMMAaHME: ONMCHIBATh W XapakTepu3oBaTh TabiauuHyto (opmy Ileprognueckoil cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHS «TJaBHas MmoArpymnmna (A-rpymnma)» U «1o0oyHas
noarpynna (b-rpynma)», manble u Oonbline MEpUOIbl, COOTHOCHTH 0003HAUYEHUs, KOTOpbIE
UMEIOTCS B MEpPUOAMYECKON Talauie, ¢ YHCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHSI aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB M 3aps si/pa, 001lee YUCIIo JIEKTPOHOB U paclpeieieHue X 1o
AIIEKTPOHHBIM CJO0SM), OOBSACHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB U UX
COCIMHEHUH B IIpeJieIaX MAJIbIX IIEPUOOB U ITIaBHBIX MTOATPYIII ¢ Y4ETOM CTPOCHHS UX aTOMOB;
KJIAaCCU(UIIUPOBATh XUMUYECKUE 3JEMEHTbHI, HEOPraHMUYECKHE BEIIECTBA, XMMHUECKHUE DPEaKINH
(10 YMCIly ¥ COCTaBY yYacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3P (DEeKTy, 0 U3MEHEHHUIO
CTETIEHEH OKUCIIEHUS! XUMHUYECKUX JIEMEHTOB);



XapakTepu30BaTh (OMUCHIBATH) OOIIME W CcHenudUUecKue XUMHUYECKHE CBOWCTBA TMPOCTBHIX W
CJIOKHBIX BEILECTB, MOJATBEPKasi ONMUCAHUE MPUMEPAMH MOJICKYJISPHBIX W HMOHHBIX YpaBHEHHU
COOTBETCTBYIOINX XUMUYECKUX PEaKIIHii;

COCTaBJIAITh YPABHEHUS AJIEKTPOJIMTUYECKON IUCCOLMALMU KHUCIIOT, IIENI0YEH U COJIEH, MOJIHbIE U
COKpaIIEHHBIC YPAaBHEHHUS pEaKIHii MOHHOTO OOMEHA, YpPaBHEHHUS PEaKIMi, MOATBEP)KIArOIINX
CYLIECTBOBaHHME I'€HETHUUECKON CBSA3U MEXK/Y BEILECTBAMU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM COCTaBICHMS
AIIEKTPOHHOTO OanaHca 3TUX PEeaKIIN;

IPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOEHMsI, BO3MOXKHOCTU IIPOTEKaHUs
XUMHUYECKHX MPEBPALICHUN B PA3JIMUHBIX YCIOBHSIX;

BBIUNCIISATh OTHOCHUTENBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MAacCOBYIO [OJIIO
XUMHUYECKOTO 3JIeMeHTa o (opMysie COEIWHEHHs, MAacCOBYIO JIOJII0 BEIIECTBa B PacTBOpE,
IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN peakluu;

coOJII0/IaTh TPaBMIIA TIOJIB30BAaHUS XMMUYECKOH MOCYIOM M J1a0opaTOpHBIM OOOPYAOBAaHHEM, a
TaKXKe IMpaBHia OOpaIIeHUs] C BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKLHMSMHU TIO BBITOJHEHHIO
7a00paTOPHBIX XMMHUYECKMX OIBITOB IO IOJIYYEHHIO M COOMpPAHMIO Tra3000pa3HbIX BEILECTB
(aMMHaKa U yriaeKucioro rasa);

OPOBOJUTHh  pEaKIMM, MOATBEPXKJIAIONIME KAadeCTBEHHBIH COCTaB  pa3jM4YHBbIX  BEIIECTB:
pacrio3HaBaTh OINBITHBIM IYTEM XJIOpUA-, OpoMuUA-, MOAMI-, KapOoHatr-, docdar-, cuiamkar-,
cynbdar-, THIPOKCUI-UOHBI, KATHOHBI aMMOHHUS 1 HOHBI H3YYEHHBIX METAJUIOB, IIPUCYTCTBYIOIIHE
B BOJIHBIX PaCTBOPaX HEOPraHUYECKUX BELIECTB;

IPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTEIbLHOW JESITEIbHOCTU — aHAJIU3 M CHUHTE3, CPAaBHEHUE,
000011eHNe, CHCTEMAaTHU3aLUI0, BbISIBIEHHUE MPUYMHHO-CIEJCTBEHHBIX CBSA3eH — I H3Yy4eHUs
CBOMCTB BELIECTB M XUMHYECKMX pEaKLMH, €CTECTBEHHO-HAYYHbIE METOAbl IO3HAHMUS —
HaOJr01IeHNe, U3MEPEHNE, MOJIEIIMPOBAHUE, SKCIEPUMEHT (peaJIbHbIN U MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

KoaudecTBO 9acoB

Ne HaumeHnoBaHue pa3ieioB U TeM JuiekTpoHHbIE (UG POBHbIE)
n/n NMPorpamMmbl Bcero Kourpoanuere HpaxTHaeckne o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUS
1.1 Z(ciff;om];?{x;;a; F?S;II?”E;‘IZGCKOP'I 5 0 2 bubmorexa LIOK
CSTEIBHOCTH HEIOBEKA https://m.edsoo.ru/7f41837c¢
1.2 BemecTBa u XUMHUECKHE PEAKITUN 15 2 0 ]I‘?tptlsgl;ll(;e;jascliorﬁﬂ £41837¢
Hroro mo pazueny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. [Toustue 06 6 0 1 bubmuorexa [HOK
OKCHIax https://m.edsoo.ru/7f41837c
29 Bopopoa. Ilonsatue o kucinorax u 8 0 1 bu6nmoreka [IOK
COJISAX https://m.edsoo.ru/7f41837c¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka HOK
OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCTUHCHUI https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Pasnen 3. llepunoanueckuii 3axkon n [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /[. . MenaesieeBa. CTpoeHne aToMOB. XMMHYECKas
cBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIUl

Ilepuoanueckuii 3aK0H U

31 Ilepuoanueckas cucrema 7 0 0 bu6nuoreka [IOK
' XUMHYECKHX d51eMeHToB J1. 1. https://m.edsoo.ru/7f41837c
Mengeneesa. CTpoeHue aroma
Xumuueckas CBsi3b
‘ but6mmorekxa [IOK
3.2 OrucnnTesro- 8 1 0 https://m.eds00.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
but6mmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PeszepBHoe Bpemst 3 0 0 bubnmnoreka [JOK
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3ieioB U TeM (uudposbie)
Ne ni/m e —— Beero Kongpo.m,m,le Hpgucnmeclcne 06pa30BATETBHBIC
padoThI padoThI pecypesi
Pa3znea 1. BemmecTBo M XUuMH4YeCKHe peakun
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 5 1 0 bubmuorexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnmoreka [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOIHAITHSI. 8 1 1 bubmuorexa [HOK
' XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazpgen 2. HeMeTa/JIBI M BUX CO€IHUHEHUS
21 OO61mas XxapakTepuCTHKa XUMUYECKUX 4 0 1 bubnmnoreka [HOK
' anemeHToB VIIA-rpynmesl. ["anorexs https://m.edsoo.ru/7f41a636
o | o s ; ; o Bomoenok
' PYITHIBL. P https:/m.edso0.ru/7f41a636
COCTMHEHUS
OO0m1as xapakTepucTUKa XUMHUUECKUX
bu6nuoreka [IOK
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 0 1 hitps://m.eds00.ru/7f41a636
COCTMHEHUS
e | oo s : 1 ,  Bowoenok
. ’ https://m.edso0.ru/7f41a636
KPEMHUI U UX COEMHEHUS
Hroro no paszneny 25
Pa3nen 3. MeTasuibl M UX COeIMHEHUS
. bubmuorexa [JOK
31 Obume CBOHCTBA METAILIOB 4 0 0 https://m.edso0.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxknel1me MeTamisl 1 UX COSIUHEHUS 16 1 2 https://m.eds00.ru/7f41a636
Hroro mo pazueny 20
Pa3znea 4. Xumus U OKpysKamomas cpeaa
4.1 BemiecTBa 1 MaTepualibl B )KH3HHU YeIIOBEKA 3 0 0 bubmuoreka [IOK
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Hroro mo pazneny 3

PezepBHOE Bpems 3 BH6H_HOTeKa 0K
https://m.edso0.ru/7f41a636
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YYEBHO-METOJNYECKOE OBECIIEYUEHUE OBPA3OBATEJILHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AknronepHoe o6miecTBo «M31arenbeTBo
«IIpocseenune»

* Xumus, 9 kmace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6miecTBo «M3mareascTBo
«IIpocsemenune»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



