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INOACHUTEJIBHASA 3ATIMCKA

[IporpaMMa 1Mo XWMHHM Ha YPOBHE OCHOBHOTO OOINEro OOpa30BaHUs COCTABJICHA Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTeIbHON NPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npenctaBieHHbIXx B PI'OC OO0, a Takxe Ha ocHOBe (penepanbHOl pabodell pOrpaMMBI
BOCIIUTAHUS M C y4ETOM KOHIENIMM MpenojaBaHus y4eOHOro mpeamera «XUMHs» B 00pa3oBaTeNlbHBIX
opranusanusax Poccuiickoit denepanuu.

[IporpamMma mo xumuu 1a€T MpEJCTaBICHUE O LENsAX, oOIIeil cTpaTeruu oOydeHUs, BOCIIUTAHUS U
pa3BUTHS OOYYAIOUIMXCSl CPEICTBAMH YYEOHOTO MpenMeTa, yCTAaHABIMBACT 00s3aTeNbHOE IMPEIMETHOE
coJlep’kaHue, MpeayCMaTpUBAeT pacHpelesieHHe ero Mo KiaccaM M CTPYKTypUpOBaHHE MO paslienaMm u
TeMaM MpOorpaMMbl [0 XHWMHH, OIPEAEIseT KOJUYECTBEHHbIE M KAUEeCTBEHHBIC XapPaAKTEPUCTUKHU
COJIep’KaHusl, PEKOMEHAYEeMYI0 MOCIEA0BATEIbHOCTh M3YyYCHHUS XUMHH C Y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTo Tpolecca, BO3PACTHBIX OCOOCHHOCTEH O0O0ydaroumxcs,
orpezesnsieT BO3MOXKHOCTU NIpeaMeTa JUisd peaju3alud TpeOOBaHUU K pe3yibTaTaM OCBOEHUSI OCHOBHOMU
o0pa3oBaTeNbHON TpOrpaMMbl Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a Takke TpeOOBaHUU K
pe3ynbTaTaM OOydYeHHs XMMUU Ha YpOBHE Ielied H3Y4YeHHs] MpeIMeTa W OCHOBHBIX BHUIOB Y4eOHO-
NIO3HABATEIBHOM JESITETLHOCTH 00YUYaIOIMIErocs II0 OCBOCHUIO YU4EOHOTO COIEPIKAHMS.

3HaHME XHMHU CIY)KUT OCHOBOM Ui (OpMHUPOBAHHMS MHPOBO33PEHHUS OOYUaIOLIErocs, €ero
NPEJICTAaBICHUA O MAaTEpPHATBLHOM EIUHCTBE MHpPA, BAXHYI pOJb WIpaloT (OpMUPYEMbIC XHMHEH
MPEJICTABICHUS O B3aHMMOIPEBPAICHHUSIX SHEPTUU U 00 HBOIIOLMU BEIIECTB B MPHUPOJE, O MYTSIX PEIICHUS
MIO0ATBHBIX MPOOJIEM yCTOHYHMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUCCKOM, MHIIEBON U
9KOJIOTHYECKOH 6e30MacHOCTH, TPOOIIeM 3paBOOXPaHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3allii BO3MOXKHOCTEHN A caMOpa3BUTHS U (DOPMUPOBAHUS KYIBTYPhI IMYHOCTH,
e€ oOmIel U GyHKIIMOHATIBLHOW IPaMOTHOCTH;

BHOCHT BKJIaJl B YOPMHUPOBAHUE MBIIIICHUSI U TBOPUYECKUX CIIOCOOHOCTEN 00yJaromInXCsl, HABBIKOB X
CaMOCTOSITENIbHOM ~ y4eOHON  J1eATeNbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIEN0BAaTENbCKUX YMEHUH,
HEOOXOUMBIX KaK B MMOBCETHEBHOM KU3HH, TaK U B IPO(ECCHOHATLHOM NesTeNbHOCTH;

3HAKOMHUT CO CHenU(UKON HAyyHOrO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO B3IJIfga Ha
€MHCTBO MPHUPOBI U YEIIOBEKa, SBISETCS OTBETCTBEHHBIM ATAloM B (JOPMUPOBAHUU €CTECTBEHHO-HAYUHOM
IPaMOTHOCTH O0y4arOLINXCs;

CrocoOCcTBYeT (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIIEHHS K €CTeCTBEHHO-HAYYHBIM 3HAHHSAM, K
PUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMUECKOE 00pa3oBaHUe 00Yy4arOIINXCS.

JlanHple HampaBlIeHUS B OOYYCHHHM XUMHUHM OOECTeUMBAIOTCSA CHEIUUKON coiepkaHus y4eOHOro
MpeaMeTa, KOTOPBIM SIBISETCSA MEeNarornyeckd aJanTHPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XUMHUU Ha
OIpEACIEHHOM dTane €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro o00pa3oBaHHsS OpPUEHTUPOBAH HA OCBOEHUE
00y4JaroIMMHUCS CUCTEMBI TTEPBOHAYAIIBHBIX TOHATUN XUMHUH, OCHOB HEOPTaHMUECKON XUMHUHN U HEKOTOPBIX
OT/IENTbHBIX 3HAYMMBIX TTOHSATHI OPraHUYECKON XUMHUH.

CtpyKTypa coaepkaHus MPOorpaMMbl 10 XUMHUH chOPMUPOBAHA HA OCHOBE CUCTEMHOIO MOJX0Aa K €€
uzydenuto. CopepxaHue CKIAAbIBA€TCS M3 CHCTEMbI MOHATHI O XMMHUYECKOM JJIEMEHTE M BEIIECTBE U
CUCTEMBI MOHATUH O XUMHUYEeCcKoW peakmuu. O0e ITH CUCTEMBl CTPYKTYPHO OPTaHH30BAHBI MO MPUHITUIY
MOCJIEI0BATENBHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YY€HHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— IPEJCTaBIEHUN 00 AJIEKTPOIUTUUECKON AUCCOMAIIMH BELIECTB B pACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUUYECKH MOJYYEHHBIX M OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO YPOBHS K APYTrOMY, BBIMOJHAS QYHKIIMN OOBSICHEHUS U
MPOTHO3UPOBAHUSA CBOMCTB, CTPOCHHS U BO3MOXKHOCTEM MPAKTUYECKOTO NPUMEHEHHUS W TMOJyYEHHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHHE MPOTrpamMMbl MO XHUMHH CIOCOOCTBYET (OPMUPOBAHHUIO MPEICTABICHUS O XUMHYECKOH
COCTaBJISIIOLIECH HaydHOW KapTUHBI MUpa B JIOTHMKE €€ CHCTEMHOM MpUPOJbl, IEHHOCTHOTO OTHOILIEHUS K
HAay4YHOMY 3HAHUIO U METOJaM IMO3HaHUsS B Hayke. M3yueHrne XUMUU MPOUCXOIUT C MPUBJICYCHUEM 3HAHUN
W3 paHee M3YUYCHHBIX YUCOHBIX mpeameToB: «OKpyxkaomuii Mupy», «bruonorus. 5—7 knaccel» u «dusnka. 7
KJIacC».



[Tpy M3ydeHUH XUMHH MPOUCXOAUT (OPMHUPOBAHUE 3HAHHIA OCHOB XMMHYECKOH HAyKH Kak o0jacTu
COBPEMEHHOT0 E€CTECTBO3HAHMUS, MPAKTUYECKOW NEATEIbHOCTH YelIOBEeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpbI. 3aa4a y4eOHOTrO MpeMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBI XUMUYECKUX 3HAHUM
— BakHEHMMX (AKTOB, MOHATHHA, 3aKOHOB M TEOPETHYECKUX ITOJOKEHUM, ITOCTYIHBIX O000O0IICHUI
MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B MPHOOLICHMM K HAyYHBIM METOJaM IIO3HAaHUS IpH
M3YYEHUHU BEUIECTB U XMMHUECKUX peakluii, B OPMUPOBAHUU U PA3BUTHUU MO3HABATEIBHBIX YMEHHUH U HX
NPUMEHEHUU B y4eOHO-TIO3HABATENIBHOM M y4eOHO-HCCIIEIOBATENLCKON NEesTEIbHOCTH, OCBOCHUU MPaBUII
0e30MmacHOro O0palleHus C BEIECTBAMH B IIOBCETHEBHOM KU3HU.

[Ipy m3yueHNH XMMHM Ha yYPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs Ba)KHOE 3HAYCHHE MPUOOpPEH
TaKHe LeNH, KaK:

— (QopMupoBaHHE HWHTEIUIEKTYaJbHO pPAa3BUTOM JHYHOCTH, TOTOBOM K camMoo0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY TPUHATHIO PEUICHHH, CHocoOHOM amanTupoBaTbcs K OBICTPO
MEHSFOIMMCSI YCIIOBHSIM KH3HH;

— HaNpaBJIEHHOCTh O0OYYEHUS Ha CUCTEMATUYECKOE MPUOOIIEHHE 00YJaroIIMXCs K CaMOCTOSTEIbHON
NIO3HABATEJILHOM NIEeATENFHOCTH, HAYYHBIM METOJAaM TO3HaHUS, (OPMHUPYIOUIMM MOTHBALMIO M PA3BUTHE
CIOCOOHOCTEH K XUMUU;

— obecIeueHre YCIOBUM, CITOCOOCTBYIOIMINX MPHOOPETCHUIO O0YJAOIIMMHUCS OIBITa Pa3HOOOPa3HOU
NESTENIbHOCTH, MO3HAHUS M CaMOIMO3HAHMS, KIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETECHIIMM), MMEIOIIUX
YHHUBEPCAIbHOE 3HAYCHUE JUIsl pa3JIM4YHbBIX BUJIOB JI€ATEIbHOCTH;

— ¢opMupoBanue o01el (YHKIIMOHATBLHOW U €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM YHUCIE
YMEHUH OOBSCHATH U OLICHUBATh SIBJICHMSI OKPY)KAIOILEIO0 MHUPA, UCIOJb3Ysl 3HAHUS U OIBIT, IOJyYCHHbIE
OpU U3YYCHUU XHUMHUHU, MPUMEHSATh HUX TMPU PEIIeHUHd MpoOJieM B IMOBCEIHEBHOW JKHU3HH U TPYIOBOU
JeSITEIIbHOCTH;

— (¢dopmupoBanue y OOydYalOIUXCS TYMAaHUCTUYECKUX OTHOIICHUM, TMOHMMAaHUSA LEHHOCTU
XUMUYECKUX 3HAHWKM N7l BBIPAOOTKU SKOJOTUYECKH I€JIeCO00pPa3HOro IMOBEACHUS B OBITY U TPYIOBOM
JESATENIbHOCTH B LIETISIX COXPAHEHHSI CBOETO 3/I0POBBS M OKPYXKAIOUIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIMK K 00Y4EHHIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO Ha OCHOBE
YCBOEHMsI  OOIIEYETIOBEYECKMX LEHHOCTeH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpDY mpoduwis W
HAIpPaBJIEHHOCTU JaJIbHEHIIET0 00Y4YEeHHUS.

OO11ee yuCIo YacoB, OTBEAEHHBIX Ul U3YUYEHHUS] XUMUHU Ha YPOBHE OCHOBHOTI'O OOIIEro 00pa3oBaHus,
coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Henen0), B 9 kitacce — 68 gacos (2 yaca B HE/ICIIO).

Cornacno yuebHomy 1utany MBOY Mapsesckoit COL Ha 2026-2027 yueOHbII roj Ha uU3ydeHHe
yuebHoro npeamera «Xumus» B 8-9 knaccax orBogutcs 136 uyacoB. YuuThIBas KaJeHJApHbBINA y4eOHbIN
rpapuk mkoisl Ha 2026-2027 ydeOHBINM roj, AaHHas pabodas mporpaMma cocTaBiieHa Ha 137 yacos.
Coneprkanrie paboueld porpaMMBbl peaTu3yeTcs B IOJTHOM 00beMe



COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/ibHbIe XMMUYECKHE MOHSITHS.

[Ipeamer xumuu. Ponb XMMHM B KHM3HM 4YellOBeKa. XUMHUsA B CUCTEME HayK. Tema M BeliecTsa.
®dusnueckue CBOMCTBA BEUIECTB. ArperaTHoe cOocTosiHuE BemiecTB. [IoHSATHE O MeTo/ax MO3HAHUS B
xumun. Yucteie BemecTBa U cMecu. CrocoObl pa3aeNieHus: CMeCei.

ATOMBI U MOJEKyJbl. XUMHYEeCKHE 3ieMeHThl. CHMBOJBI XMUMHYECKHUX 3jieMeHTOB. lIpocteie u
CJIOKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckast popmyna. BaneHTHOCT, aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemiecTB. OTHOcUTENbHAss aroMHas Macca. OTHOcUTENbHAs MOJEKYJsipHas Macca. MaccoBas A0
XUMHUYECKOIO 3JIEMEHTA B COCIMHECHUH.

KonuuectBo BemiectBa. Monbs. MousipHass macca. B3auMoCBsI3p  KOIHMYECTBAa, MacChl M YHUCIA
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€Tel mo hopMynaM XUMHUYECKIX COCTUHEHH.

®u3nuecKkue U XUMHUYECKUE SIBICHHUS. XHUMUYECKas peakuus U e€ NPU3HAKU. 3aKOH COXPAaHEHHS
Macchl BENIECTB. XHUMHUYECKHe ypaBHeHUs. Kiaccudukamus XUMHYECKHX peaknuid (COeTMHCHUS,
pa3oKeHHMS, 3aMeIIeHUs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYIOH, MpaBujiaMu paboThl B JabopaTopuu M MpuéMamMu oOparieHus ¢
1a00paTOPHBIM 000pPYIOBAHUEM, U3yUEHHUE U ONUcaHue (U3MUECKUX CBOWCTB 00pa3lloB HEOPTaHUYECKUX
BEIIeCTB, HabmoaeHne (u3mueckux (IJIaBIieHHME BOCKA, TAasHUE JbJa, PacTUpaHUE caxapa B CTYIIKE,
KUIICHWE U KOHJEHCAIMsl BOJBI) M XMUMUYECKUX (TOpEeHHE CBEYH, MPOKAIMBAaHHE MEIHON MPOBOJIOKH,
B3aMMOJICHICTBHE MeNla C KHUCIIOTOH) SIBJICHWH, HAOJIOJCHHE M ONHCAHHE NPU3HAKOB IPOTEKAHUS
XUMHYECKHX peakiuil (pa3ioKeHue caxapa, B3aMMOJEWUCTBHE CEPHOM KHCIOTHI C XJIOPUIOM Oapws,
pasnoxenue ruapokcuaa meau (I) mpu HarpeBanuu, B3aMMOJICHCTBHE KeJI€3a C PACTBOPOM COJIM MEIH
(II), uzydyenue crmocoOOB pazleleHHs] cMecel: C MOMOIIbI0 MarHurta, (UIbTPOBaHHE, BHIApUBAHUE,
JUCTWILIAMS, XpomaTtorpadus, TpoBEJEHHE OYMCTKM MOBAapEHHOW coyiM, HAONIOJEHHE U ONHUCAHHE
pE3yNbTATOB MPOBEACHUS ONBITA, WJUIFOCTPUPYIOLIErO 3aKOH COXPAHEHHs MacChl, CO3JaHUE Mojenei
MOJIEKYJ (IIIapOCTEPIKHEBBIX ).

BaxHeiiue npeacraBuTe/ M HEOPraHMYECKMX BElIeCTB.

Bo3ayx — cmeck razos. CoctaB Bozayxa. Kucinopon — anemeHT u mpoctoe BemecTBo. Haxoxaenue
KHUCITIOpOJIa B MPUPOJE, PU3NUECKUE U XUMHUUYECKHE CBOMCTBA (peakuuu ropenust). Oxcuasl. [Ipumenenue
kuciaopona. CrocoObl MOTy4YyeHHUS KHCIOpoaa B JabopaTopuu U MpoMbliieHHocTH. Kpyrosopor
kucaoposa B mpupojie. O30H — amioTpornHas MoaupuKalus KUCIOpo/a.

TennoBoii 3pHeKT XMMHUYECKOW peakiii, TEPMOXUMHYECKUE YPABHEHUS, 9K30- U DHJIOTEPMHUECKUE
peakiuu. TomnamBO: yroinb W MeTaH. 3arpsi3HEHHUE BO3[yXa, YCWICHHE IMapHUKOBOTO 3(deKTa,
pa3pylIeHre 030HOBOIO CIIOSI.

Bomopon — nsnmemeHT M mpocTtoe BemiecTBO. HaxokaeHue Bojopojga B Hpupoie, (QU3HUEcKue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. PacuéTbl Mo XUMHUUECKUM YPaBHEHUSIM.

®dusznyeckue cBOMCTBa BoAbl. Boma kak pactBoputesnb. PacTBopsl. HachlllleHHbIE U HEHACHIIIEHHBIE
pacTBopbl. PacTBOprMOCTH BemIeCTB B BoAEe. MaccoBasi [0yl BELIECTBA B pPacTBOpE. XUMHUUYECKHE
cBoricTBa BoJbl. OcHOBaHuA. Poip pacTBOpOB B IPHUPOAE M B JKHU3HHU 4YeloBeKa. KpyroBopor BOIbI B
npupoje. 3arpsi3HeHUE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOIAHBIX BOJ.

Knaccudukammst HEOPTaHUYECKUX COCTUHEHUH. OKcCHUIEL Knaccuduxanus OKCHJIOB:
cojeoOpa3ymomue (OCHOBHbBIE, KHCIOTHBIE, aM{QOTepHble) U HecojeoOpasyromue. Homenkmarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmyyeHne okcuaos.

OcHoBanus. Kmaccudukanust ocHOBaHMIL: MIETOYM W HEPACTBOpPUMBIE OCHOBaHUS. HomeHkiatypa
OCHOBaHUH. PU3MYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHM. [lomyueHrne ocCHOBaHUM.

Kucnotsl. Knaccudpukanus xucinor. Homenknatypa kucinor. @u3nMueckue M XMMHUYECKHE CBOWMCTBA
kucnot. P akruBHoctu metaiuioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. @u3nueckrue U XuMudeckue cporcrsa cosueil. [lonydyenue coneit.

I'eneTnyeckas CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:



KayeCTBEHHOE OINpeAEICHUE COJAEpKaHUs KUCIOpoJa B BO3AyXe, IOJydeHHe, CcOOMpaHue,
pacro3HaBaHHe M U3y4eHHE CBOWCTB KHCIOPOAA, HAOMIOICHHE B3aUMOJICHCTBHUS BEIIECTB C KHCIOPOAOM
U YCIIOBMSI BOBHUKHOBEHHUS U NPEKpaIleHusl ropeHust (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCUI0B U
ONHCAaHWE WX CBOWCTB, IOJIydeHHE, COOMpaHWE, paclo3HABAaHHE M HW3YyYE€HHE CBOMCTB BOJOpOJA
(ropenme), B3aumojeicTBue Bojopoaa ¢ okcuwgaoM Meau  (II)  (Bo3MOKHO — HMCHOJIB30BaHUE
BUIEOMATEPHAJIOB), HAOIOeHHE 00PA3IIOB BEIIECTB KOJTUYECTBOM | MOJIb, HcCIeI0BaHnEe 0COOEHHOCTEH
pacTBOPEHMs BEILECTB C PA3JIMYHON pPacTBOPUMOCTHIO, NPHUTOTOBJIEHUE DPACTBOPOB C OMPEACIEHHON
MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE BOJIbI C METAJJIAaMU (HATPUEM U KaJIbLIUEM)
(BO3MOKHO HCHOJIB30BAHHWE BUAEOMATEPUATIOB), HCCIIEAOBAaHUE OOpa3LOB HEOPraHUYECKUX BEILECTB
Pa3IUYHBIX KJIACCOB, HAOJIIOJEHUE U3MEHEHUS OKPACKU MHAMKATOPOB B PACTBOPAX KHCIOT W ILEIOYEH,
u3ydeHue Bzaumojeiicteug oxkcuga Meau (II) ¢ pacTBopoM cepHOM KHCIOTBI, KUCIOT C MeTallIaMHu,
peakuuii HeUTpaau3aluy, MoJIy4eHHEe HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHNE OJIHOTO MeTalljia IpyruM
U3 pacTBOpA COJIM, PELICHHE SKCIIEPUMEHTAIbHBIX 3a]a4 110 TeMe «BakHeiue Ki1acchl HeOpraHu4ecKux
COCIMHEHUIN».

Iepunoauveckuii 3akon u [lepunoanyeckasi cucrema xumMudeckux 3jemenToB /. U. MenjesieeBa.
Crpoenne atoMoB. XumMuueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEJIbHbIE PeaKIUH.

[TepBble MOMBITKU KIaCCUPUKALIMM XMMHUYECKUX 3JIEMEHTOB. [IoHATHE O IpyNIax CXOIHBIX 3JIEMEHTOB
(esoyHble M IETOYHO3EMENIbHBIE METallIbl, TaJIOreHbl, HWHEPTHBIE Ta3bl). ODJIEMEHTbI, KOTOpbIE
00pa3ytoT am(poTepHbIE OKCUIBI M THAPOKCHUIBI.

[Tepuonuueckuii 3akoH. Ilepmonuueckas cuctema xumuueckux saementoB J[. WM. Menneneesa.
Kopotkonepuoanas u mmHHONeproanas Gopmsl [leproanyeckoil CHCTEMBI XUMUYECKUX AJIEeMEHTOB /.
N. MengeneeBa. [leproas! u rpynmnsl. @U3HUeCKUi CMBICI MOPSIKOBOTO HOMEpa, HOMEPOB Iepuoja U
IPYMIIbI 2JIEMEHTA.

Crpoenue aromoB. CocTtaB aToMHbIX sijiep. M3oTonsl. DnekTpoHbl. CTpoeHHe 3IEKTPOHHBIX 000JI04YeK
atToMoB nepBbiXx 20 xumuueckux oaneMmeHToB Ilepuomuueckoir cucrembl J[. WM. Menneneesa.
XapakTepUCTUKa XHMUYECKOTO 3JIEMEHTa IO ero mnojoxkeHuto B Ilepuoguueckoin cucreme [I. U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsS paauyca aTOMOB XHUMHUYECKHMX JJIEMEHTOB, METAUNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TpyNIaM U Mepruoam.

3nauenue llepmomnueckoro 3akoHa u Ilepuoguyeckoll CUCTEMBI XMMHYECKHMX JJIEMEHTOB IS
pa3BuTUsA Hayku U npakTtuku. [{. . MenzaeneeB — yd€HbIN U TpaXAaHUH.

Xumnueckasi cBs3b. KoBajeHTHas (MOJIApHAs W HEMOJISAPHAsA) CBS3b. OJIEKTPOOTPHUILATEIBHOCTh
XUMHYECKHX 3JIeMeHTOB. VloHHas! CBSI3b.

Crenenp oxucienus. OKHUCINTENbHO-BOCCTAHOBUTENBHBIE peEakUUHU. [Ipomecchl OKHUCIEHUs U
BOCCTaHOBJIEHMSI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O00paslloB BEIECTB META/NIOB M HEMETAJIOB, B3aUMOJAEWCTBHE THUIPOKCHIA IMHKA C
pacTBOpamMH KHUCJIOT M LIEJIOYEH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOIIUX MPUMEPBI OKHUCIUTEIBHO-
BOCCTaHOBUTENBHBIX PEaKIuil (TOpeHue, peaKkiuy pa3ioKeHNs, COETUHEHUS).

Mesicnpeomemmuuie cea3u

Peanu3anus MeXIpEeIMETHBIX CBA3EH INPU HM3YYEHHM XUMHUU B § KJAcce OCYHIECTBISETCA 4epes
UCIIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHH, ABISIOMIUXCS CHCTEMHBIMHU
JUISL OT/AETBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OO0ue ecTecTBEHHO-HAyYHbIE MOHATHS: HAY4HbIM (akT, THIIOTE3a, TEOpHUs, 3aKOH, aHAJIU3, CUHTE3,
KJIacCU(pUKalLus, NepUOJAUYHOCTh, HAOIIOJEHHE, SKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb,
SBJICHUE.

®uznka: MaTepus, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHJ, U30TONbI, PaJAHMOAKTUBHOCTD,
MOJIEKYJIa, AJIEKTPHUUECKUI 3apsl], BELIeCTBO, TeNO, OO0BEM, arperarHoe COCTOSHHWE BeIecTBa, ras,
(u3nuecKne BeIUYHHBI, €IMHULIBI U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/1b1, CoNHIIE.

buonorus: ¢porocunres, neixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE TIOPOJIBI, MTOJIE3HbIE NCKOMTaeMble, TOTIIIUBO,
BOJIHBIE PECYPCHI.



9 KIIACC

BemecTBo M XUMHYeCKasi peakuusl.

Ilepuonuueckuii 3akoH. Ilepmoamyeckass cucrtema xumudeckux osieMeHtoB J[. WM. MeHnneneena.
CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
NEPUOJIOB, KallUsl, KalblUUsi M HMX COCAUHEHUHM B COOTBETCTBHUM C IIOJIO)KEHHUEM HIIEMEHTOB B
[Iepronnueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJBI XUMHUYECKOM CBS3U. THUIBI KPUCTAIMYECKHUX PEHIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XMMUYECKOM CBS3HU.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XHMHYECKHE CBOICTBa BEILECTB,
OTHOCSIIIUXCA K  pa3IMYHbIM  KJjlaccaM HEOPraHMYECKUX COEJMHEHUH, TIE€HETUYeCcKass CBs3b
HEOPraHWYECKHUX BEILECTB.

Knaccupukamuss XUMHUUECKHMX peakluid 10 pa3iIW4yHbBIM TNpU3HAKaM ([0 YHUCIy H COCTaBy
YYaCTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, M0 HM3MEHEHHUIO CTEleHEH OKHUCIIECHUs
XUMHUYECKHMX 3JIEMEHTOB, II0 OOpaTUMOCTH, IO YYACTHUIO KaTajJu3aropa). JK30- U DHIAOTEPMUYECKUE
peaklu, TEPMOXUMHUECKUE YPABHEHHUS.

[TonsiTne 0 ckopocTH XUMHUYeCKor peaknuu. [loHaTne 00 0OpPaTUMBIX M HEOOPATUMBIX XMMHUYECKHX
peakuusx. IloHsiTHE O TOMOTE€HHBIX U TeTepOreHHbIX peakuusax. [lonstue o karamuze. [lonsitue o
XUMUYECKOM paBHOBECHHM. DPaKTOPHI, BIMSIOLIME HA CKOPOCTh XMMHYECKOM PEaKUMH U IOJOKEHUE
XUMHYECKOI'O PABHOBECHS.

OKHMCIHUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JEKTPOHHBIN OanaHc OKHCIIUTEIBHO-
BOCCTaHOBUTENBbHON peakiuu. CocTaBlieHuEe ypaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C
UCIOJIb30BaHUEM METOa JIEKTPOHHOTO OaaHca.

Teopust ANEKTPOIIUTUYECKON UCCOLMALUU. DJIEKTPOIUTHl U HEIEKTPOJUTHL. KaTHOHBI, aHHWOHBI.
MexaHu3M AUCCOLMALIMM BELIECTB C Pa3IMUHBIMU BHJIAMHM XUMHUYECKOU CBs3U. CTENEeHb JAMCCOLMALINU.
CuiibHbIE U CI1a0bIe DJIEKTPOIUTHL.

Peakiun noHHOro o6MeHa. Y cioBus MPOTEKaHNUs peakMii HOHHOTO OOMEHA, MOJIHbIE U COKpAIIEHHBIE
VMOHHbIE ypaBHEHUs peakiuil. CBoHCTBa KHCIOT, OCHOBAaHHMW M COJIEH B CBETE NPEICTaBICHUN 00
INEKTPONIMTUYECKON qucconuanuu. KauecTBeHHble peakiuy Ha HOHBL. [loHATHE O rUApoIU3E coe.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMHU KPUCTAJUIMYECKHUX PEIIETOK HEOPTaHWYECKUX BEIECTB — METAJJIOB U
HeMeTaJUIoB (rpaduta M anmasa), CIOXKHBIX BELIECTB (XJIOpHAA HATpHsl), UCCIECJOBAaHUE 3aBUCUMOCTHU
CKOPOCTM  XUMHMUYECKOW  peakUud OT BO3ACHUCTBUS  pa3lIMYHbIX  (PAKTOPOB,  HCCIIEIOBaHUE
3JIEKTPONPOBOHOCTH PAaCTBOPOB BEIIECTB, IMpolEecca IUCCOLMAMM KHUCIOT, IIeIo4Yel u cojel
(BO3MOYKHO HCHOJBb30BaHHWE BHUIEO MATEpUAJIOB), MPOBEAECHUE OMBITOB, WIIIOCTPUPYIOIIUX MPHU3HAKH
MPOTEKaHUsl peaKkiuii MOHHOTOo oOMeHa (0Opa3oBaHHME OCa/Ka, BBIJEICHUE raza, 0O0pa3oBaHHE BOJIBI),
OTIBITOB, WJUTIOCTPUPYIOLUX MPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIUN (TOpeHHe, peakluu
pa3ioKeHusl, COEIMHEHUs), PACIIO3HABAHWE HEOPraHMYECKUX BEIIECTB C IOMOUIbI0 KaueCTBEHHBIX
peaxkuil Ha HOHBI, PEHIEHHE SKCIIEPUMEHTAIBHBIX 3a7ad.

HemeTaibl U X coeIUHEHUS.

OOmiast xapakTepucTUKa rajoreHoB. (OCOOEHHOCTH CTpPOEHHMsI aTOMOB, XapaKTepHbIe CTEleHU
okucnenus. CtpoeHue U GU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XHUMHYECKHUE CBONCTBA
Ha MpuMepe XJopa (B3auMoieiicTBUE ¢ MeTaJUIaMU, HeMeTaJlJIaMH, I1eio4aMu). Xia0poBoaopos. ComnsHast
KHCJIOTa, XMMUYECKHE CBOMCTBA, IMOJydeHHe, MpuMeHeHue. JleiicTBue XxJjiopa M XJIOPOBOAOpOJA Ha
OpraHM3M 4YesoBeka. BakHelIne XI0pUabl U UX HAXO0KJIEHHUE B IIPUPOJE.

OO6mas xapakrtepuctrka 31emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
crerieHu okucineHus. CTpoeHune U (U3MYECKHe CBOMCTBA MPOCTHIX BELIECTB — KHCIOPOJa M CEpHI.
AnnoTponHbie MOAU(MUKAIIMKA KHCIOPOJa W Cepbl. XHWMHUUYECKHE CBOMCTBa cepbl. CepoBoaopon,
CTpoeHue, ¢u3ndeckue M XUMUYeckue cBOHCTBA. OKCHIBI Cepbl Kak MpPEACTaBUTENH KHCIOTHBIX
okcuoB. CepHasi KUCIIOTa, PU3NYECKUE M XMMHUYECKHE CBOMCTBa (0OILIMe Kak MpeacTaBUTENs Kiacca
KHACJIOT U crenuduueckue). XUMUYECKUE PEeakIUH, JIe)Kallie B OCHOBE MPOMBINUIEHHOTO Crocoda
MOJYyYEHHST CEpHOM KHUCIOTHI. [IpumeHenune cepHoil KUCIOThI. CONM CEpHOM KHUCIOThI, Ka4YEeCTBEHHAs
peakiust Ha cynbgaT-uoH. Haxoxnenue cepsl U e€ coeAMHEHUI B mpupoae. XUMHUECKOE 3arpsi3HeHHE
OKpYXKarolled cpelbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE MOXAM, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CHOCOOBI €ro MpeI0TBPAIICHUS.



OO0mas xapaktepucTuka 37eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTETIEHU OKHUCIIEHHUsS. A30T, paclpoCcTpaHCHHE B MpUpoAe, (U3UUYECKHE U XUMHUECKHE CBOWCTBA.
KpyroBopor a3zora B mpupoae. AMMHAK, €ro (U3MUECKHE U XUMHUYECKHE CBOICTBA, MOJyYCHHE W
npuMmenenrne. Conu aMMOHUS, UX (PU3NYECKUE M XUMHUYECKHE CBOMCTBa, mpuMeHeHHe. KadecTBeHHas
peakiusi Ha MOHbI aMMOHUsS. A30THasl KUCJIOTa, €€ mojlyueHue, pU3nYecKue M XMMHUYECKUE CBOMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCIOT U crneuupudeckue). Vcnonap3oBaHWe HUTPATOB U COJEH
aMMOHHSI B KauyeCTBE MHMHEPAIbHBIX YyH0OpeHuil. XHUMHUYECKOE 3arpsi3HEHHE OKPYXKAIoUIeH cpebl
COCMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIW, 3arps3HEHHE BO3AyXa, NMOuYBBI U BomoémoB). Docdop,
ajutoTporable Moaudukanuu Gocdopa, duzndeckue U xummudeckue cpoiictBa. Oxcun dochopa (V) u
docdopHas kucinora, GpusMUecKkre U XMMHYECKHUE CBOWMCTBA, moiydeHue. Mcmonp3oBanue (ochatoB B
KayeCcTBe MUHEPAIbHBIX y100pEHUI.

OO6mas xapaktepucTtuka 3yeMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIC
CTETNEHH OKHUCIIEHUA. YTIIEPO/, alIOTPONHbIe MOAU(UKALIMY, pACIPOCTPAaHEHUE B MPUPOJE, (hr3HUecKue
U XHMUYecKue cBoiicTBa. Ancopbuus. Kpyrosopor yriaepoma B mpupoge. OKcHIbl yriepoaa, HX
dusznyeckue U XMMHYECKHE CBOMCTBA, ACHCTBHE HA >KMBBIE OPraHU3MBbI, MOJyY€HHUE W MPHUMEHEHHUE.
Dkojoruyeckue npobiieMsl, cBsi3aHHbIE ¢ OKcuoM yriepona (IV), rumnoresa riiod6asbHOr0 NOTEIUIEHUS
KJIUMaTa, TapHUKOBBIN 3 (deKT. YroapHas KUCIOTa U €€ CONH, UX (PU3NYECKHEe U XUMHUYECKHE CBOMCTBA,
nosyueHue u npumeHenue. KauecTtBeHHas peakius Ha kapOOHAT-UOHBL. Vcmonb3oBaHue KapOOHATOB B
OBITY, MEAULIMHE, IPOMBIIIIIEHHOCTH U CEIbCKOM XO035HCTBE.

[TepBoHavanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIWHEHUSX yriepoja (MeTaH, 9TaH,
STWIEH, AleTWJIEH, 3TAHOJ, IVIMLEPUH, YKCycHas KucioTa). [IpuponiHble HMCTOYHMKH YTJIEBOJOPOJIOB
(yronb, mOpuUpoAHBIA Ta3, HE(PTHb), NPOAYKTHI HX IMepepaboTku (OEH3WH), HUX poJib B OBITY U
IPOMBIIIICHHOCTH. [IoHATHE 0 OMOIOTHYECKH BaXKHBIX BEIECTBAX: JKUpPaAX, O€NKax, yrieBoJax — M HX
POJIH B JKU3HM 4YesioBeKka. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COSTUHEHUH.

Kpemuuii, ero Qusmueckue W XHUMHYECKHE CBOMCTBA, NOJy4YeHHE M mpuMeHeHue. CoequHeHUs
KpemMHusi B mpupoae. OOmme mnpeacraBneHuss o6 okcuae kpemHus (IV) um KpeMHHEBOM KHCIIOTE.
Cunukatel, UX UCHOJb30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BaxkHeillne cTpouTenbHble MaTepuabl:
KepaMuKa, CTEKJI0, LEeMeHT, OeToH, kene300eToH. [IpoGiiembl 0€30MacHOro  HUCMOIb30BAaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe o00pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOM KHCJIOTBHI, IPOBEJIECHUE
KaYeCTBEHHBIX pEaKIUid Ha XJIOPUA-UOHBI W HAOMIOJEHHEe TMPU3HAKOB HUX TMPOTEKAHMS, OIBITHI,
oTpaxamoliue (u3nveckue M XUMUYECKHE CBOWCTBA TaJIOT€HOB U HX COEIUHEHHH (BO3MOXHO
UCIIONb30BAaHME  BHJIEOMATEPHANIOB), O3HAKOMIIEHME C o00OpasllaMd XJOPHAOB  (TaJIOT€HUIOB),
O3HaKOMJIEHHE ¢ o0Opa3laMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE BUEOMATEPHUAIIOB),
HaOO/IeHUe Tpoliecca OOYIIIMBaHMS caxapa MO JEHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOW KHCIOTHI,
U3Yy4YE€HHE XMMUYECKHUX CBOICTB pa30aBIe€HHON CEpHON KUCIIOTHI, IPOBEJCHHE KaUeCTBEHHOM peakluy Ha
cynb(haT-uoH U HAONIOJICHHWE TpU3HAKa €€ MPOTEKaHWUs, O3HAKOMJICHHE C (PU3NYECKUMHU CBOWCTBAMU
aszora, ¢ocdopa u UX coeUHEHNN (BO3MOXKHO HCIIOIH30BAHHME BHIEOMATEPHAIOB), 00pa3IiaMi a30THBIX
u (ochopHBIX ymoOpeHu#, moimydeHue, coOMpaHue, pacro3HaBaHWE W W3YYCHHE CBOWCTB aMMHUaKa,
MIPOBE/ICHUE KA4YECTBEHHBIX pEaKIWii HAa HOH aMMOHUA W ¢dochaT-HOH M H3yUYEeHHE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJIEUCTBUE KOHUEHTPUPOBAHHOW Aa30THOM KHUCIOTBI € MEIbI0  (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHUAIOB), M3YYEHHE MOJeNel KPUCTAIUIMYECKUX PeIETOK aiMasa, rpadura,
dymiepeHa, 03HAKOMIIEHHE C MPOILIECCOM aICOPOIIMU PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM NPOTHUBOra3a, MoJyuyeHHe, COOMpaHue, paclo3HaBaHUE U M3Y4YE€HHUE CBOWCTB YIJIEKHUCIIOTO
ra3a, IpoOBEJCHHE KAYeCTBEHHBIX pEaklMid Ha KapOOHAT W CHIIMKAT-UOHBI M M3y4eHUE MPHU3HAKOB UX
IPOTEKaHHs,  O3HAKOMJIEHHME €  NPOAYKUHMEH  CHJIMKATHOM  MPOMBIIIJIEHHOCTH,  pelIeHHe
9KCIIEPUMEHTANLHBIX 337124 10 TeMe «BaskHelIie HeMeTalTbl U UX COSAMHEHU .

Metasibl M X cOeIMHEHMUS.

OO0masi xapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB — METaUIOB HAa OCHOBAaHUM WX TIOJIOKEHUS B
Ilepuoanueckoil cucreme xumuyeckux snemeHToB J[. M. MenneneeBa u ctpoeHus atomoB. CTtpoeHue
MeTaJlIoB. MeTtamndeckas CBA3b M METAJUIMUECKas KPUCTAUIMYECKas PeIETKa. DIEKTPOXUMHUUECKHUM
pAN HampspKeHUW MeTaioB. Du3nMyeckue W XHUMHYECKHE CBOMCTBA MeETaioB. OOIHE CrocoOsI
nojy4eHus: MetayyioB. [IoHsATHE O KOPPO3MHM METaNIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
CmutaBsl (CTab, YyTYH, TIOPATIOMUHUN, OpOH3a) U MX IPUMEHEHHUE B OBITY M MPOMBIIIIJICHHOCTH.



[llenounbie Metaybl: mnojoxkeHue B llepumoanueckod cucreme xumuueckux siaementoB I, U.
MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOXKJeHue B npupoje. dusndeckre 1 XMMUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATPUSI U Kalus. [IpuMeHeHne MEeI0YHbIX METAIOB
Y UX COEIUHECHHIA.

[IlenoyHo3eMenbHbIE METAUIBI MAarHWM M KalblUW: ToJokeHue B llepumoamdeckoid cucreme
XUMH4YeCKUX 3JieMeHTOB [l. 1. MeHneneeBa, CTpoeHHE UX aTOMOB, HaXOKJICHUE B Ipupoie. Pusznueckue
U XMMHYECKHE CBOWCTBA MarHusi M KaJlblus. BakHeWimne coenWHEHHS KaibIUs (OKCHUI, THIPOKCHI,
conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

Amomunuii: nonoxkenne B Ilepuonnueckoit cucreme xumudeckux snemeHtoB . M. Menneneesa,
CTPOCHHME aToMa, HaxoXJeHue B mpupoje. Du3nmdyeckue M XUMUYECKHE CBOMCTBA aTFOMUHMUSL.
AmMdoTepHbIe CBOMCTBA OKCH/IA U THIPOKCHIA AITFOMUHUS.

Kene3o: nonoxenne B Ilepuonnueckor cucremMe xumuueckux a3iemeHToB JI. M. Menneneena,
CTPOCHUE aToMa, HaxoXJAeHue B Ipupojae. PuU3MYecKHue M XUMHUYECKHE CBOMCTBa xeneza. OKCUibl,
ruapokcuabl u conu xenesa (I1) u sxenesa (III), ux cocras, cBOWCTBA U MOTyUYEHUE.

Xumuueckuit Ikcnepumenm:

O03HAKOMJICHHE ¢ O0O0pasliaMd METa/NIOB W CIUIABOB, WX (DM3MYECKHMMU CBOWCTBAMH, HW3YYCHHE
pe3yNbTaTOB KOPPO3UM METAUIOB (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB), OCOOEHHOCTEM
B3aMMOJICCTBUS OKCHJIA KaJbIlMsg M HATPHSA C BOJOW (BO3MOXHO HMCIOJIb30BAaHUE BHJICOMATEPHAIIOB),
WCCJIC/IOBAHNE CBOMCTB KECTKOM BOJBI, IIpollecca TOPEHUsI JKele3a B KUCIOpOoAEe (BO3MOXKHO
HCITOJIb30BaHNE BHJICOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUs KAY€CTBCHHBIX PEaKIIMi HAa MOHBI: MarHus,
KaJIbLIMS, allOMUHMS, MHKa, xene3a (1) u xxenesa (III), menu (II), HaOmro1eHNE U ONKMCAaHKUE TTPOLIECCOB
OKpalllMBaHUs IUIAMEHW HOHAMM  HATpHUs, Kajausd MW Kajdblusd (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), UCCIICIOBaHNE aM(DOTEPHBIX CBOMCTB TUAPOKCHIA ATFIOMUHUS U THAPOKCUIA [IUHKA,
pelIeHne KCIEepUMEHTAIbHbBIX 33/1a4 110 TeMe «BakHelIne MeTauibl U UX COSTUHECHUS».

XuMus M OKpyKamoLas cpeaa.

BemectBa u Marepuainsl B MOBCEIHEBHOM KM3HU 4YeJIOBEKa. be3onacHoe MCIOab30BaHUE BELIECTB U
XUMUYECKHUX peakiuid B ObITy. [lepBas moMoIb mpyu XUMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpYKarolel cpeapl (mpeaenbHas AOMyCTUMas KOHIEHTpAIUs BEIIECTB,
nanee — [1/1K). Poabs XxuMuu B pelieHUH 3KOJI0THYECKUX IpooieM.

Xumuueckuii IKCnepumenm:

n3y4deHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MIOJTUMEPHBIE MATEPUAIBI).

Mescnpeomemmnuie ceasu.

Peanuzamusi MeXnpenIMETHBIX CBsI3ed MpU M3YYCHHUH XUMUU B 9 Kjlacce OCYIIECTBISAETCS dYepe3
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHMA, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMU
JUTSL OTJICTIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mure ecTecCTBEHHO-HAYUHbIE MOHSATHUS: HAy4HbIN (DakT, THIOTE3a, 3aKOH, TEOPHS, aHAIHN3, CUHTE3,
KJaccu(ukanus, MepuoANYHOCTh, HAONIOACHHUE, SKCIEPUMEHT, MOJEITUPOBAHUE, HU3MEpPEHUEe, MOJENb,
SIBIICHUE, TAPHUKOBBINA 3((HEKT, TEXHOIOTHSI, MATEPUATIBL.

®dusnka: mMaTepusi, aToM, SJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIHWJ, W30TOIbI, PaIHOAKTUBHOCTb,
MOJIEKYJa, DJIEKTPUYECKUU 3apsii, MPOBOJHUKH, TMOIYIPOBOIHUKH, AUDIEKTPUKHU, (POTOIIEMEHT,
BEIIIECTBO, TEJIO, O0O0BEM, arperaTHOe COCTOSIHME BEIECTBa, Ta3, pPacTBOpP, pPacTBOPUMOCTb,
KPUCTAIJIMYECKAsT PEIMI€TKa, CIUIaBbl, (U3MUYECKHWE BEIMYMHBI, EIUHHIBI H3MEPEHHs, KOCMUYECKOe
MPOCTPAHCTBO, TUTAHETHI, 3BE31b1, COTHIIE.

buonorus:  ¢orocunres, npixanue, Ouochepa, DIKocHCTEMa, MHUHEpAIbHbIE  yIOOpEeHWS,
MHUKPOIJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIC MTOPOIbL, MOJIE3HbIE HCKOMIaeMbIe, TOTUIHBO,
BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHMS IPOTrPaMMbl OCHOBHOI'O 00OLIEro oOpa3oBaHUS JOCTUTAIOTCS B XOAE
00y4eHHs XUMHUH B €AMHCTBE y4eOHOW M BOCITUTATEIBHOMN JAEATEIbHOCTH B COOTBETCTBHU C TPAJAUIIMOHHBIMU
POCCUMCKMMH COLMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMH, HPUHATBIMH B OOILECTBE
IpaBWIaMd W HOPMaMM IIOBEJEHUS M CIOCOOCTBYIOT IIpOLIECCAM CaMOIIO3HAHUS, CaMOPa3BUTHUS U
COLMAJIN3ALUHU 00YYaOLINXCS.

JInuHOCTHBIE pE3ylbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBAThCS CHCTEMOM
MTO3UTUBHBIX LICHHOCTHBIX OPUEHTALMN M PACIIMPEHUE ONBITA AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCIE B
4acTu:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, MCTOPHYECKOMY M HAyYHOMY HAacJEIuIo,
[IOHMMaHMsI 3HAUYEHUS XUMHMYECKOW HayKM B JKU3HH COBPEMEHHOI'O OOLIecTBa, CHOCOOHOCTH BIIAJIETh
JOCTOBEpHON MH(OpMaNUel O MepPeIOBhIX JTOCTIKEHUSX U OTKPBITUSX MUPOBON M OTEYECTBEHHOU XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpoOilcTBE MUpa 1 OOLIECTBA;

2) rpaIaHCKOI0 BOCIIUTAHUS:

IIPEJICTABICHUS] O COLMAIBHBIX HOpMax M IpaBWIaX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO I0JIE3HOM, yU€OHOUCCIIEI0BATEIbCKOM, TBOPUECKON U
APYruX BUAAX JIEATENbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHON JAEATENbHOCTU MPHU BBIIOIHEHUU
y4eOHBIX, TO3HABATENBHBIX 33Ja4, BBITOJHEHHH XUMUYECKIX YKCIIEPUMEHTOB, CO3/IaHIUH YI€OHBIX MPOCKTOB,
CTpeMJIEHHs K B3aMMOIIOHMMAaHMIO U B3aUMOIIOMOIIY B Mpoliecce 3TOW yuyeOHOU AesTeIbHOCTH, TOTOBHOCTH
OLIEHHMBATh CBOE IMOBEACHHUE U MOCTYNKHU CBOMX TOBAPHUIIEH C MO3ULIHMM HPAaBCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHMSI IIOCJIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

MHUPOBO33PDEHUYECKUE TIPEACTABICHUS O BEIIECTBE U XHUMHUYECKOM pPEAaKIHUH, COOTBETCTBYIOLUE
COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH U COCTABJISIOLINE OCHOBY JJIsi MOHUMAaHUS CYIIHOCTH Hay4HOM
KapTUHBI MUPA, PEACTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPO/IbI, B3AUMOCBS35IX YEJIOBEKA
C IPUPOAHOU CPEAOH, O POJIM XMMHH B ITO3HAHUM 3THX 3aKOHOMEPHOCTEM;

NO03HaBaTEeIbHbIE MOTHUBBI, HAlpaBJIEHHbIE HA MOJY4YEHHE HOBBIX 3HAHMH MO XMMHUHU, HEOOXOAUMBIE IS
OOBSICHEHUS] HaOJI0aeMbIX IPOLECCOB U SIBJICHUN, MO3HABATEIbHON, MH(OOPMALIMOHHOW M YUTATEIbCKON
KyJIbTypbl, B TOM UHCIIE HAaBBIKOB CAMOCTOSITEIbHOW paboOThl € Yy4eOHBIMH TEKCTaMH, CIIPaBOYHOMN
JUTEPaTypOH, JOCTYITHBIMU TEXHUYECKUMH CPEACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTUH;

MHTEpeC K 00YUYEHUIO U MO3HAHMIO, JIF0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpa30BaHMIO,
MIPOEKTHOM M UCCIIEOBATEIbCKON MAEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpPY HANpaBICHHOCTH U YpPOBHS
o0y4yeHUs B JajbHeHIIeM;

4) popmMupoBaHMA KYJbTYPHI 310POBbS:

OCO3HaHHUE IIECHHOCTH JKU3HM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 370POBbIO, YCTAHOBKU Ha 370POBbII
o0pa3 >KM3HHM, OCO3HAHHWE MOCIHEACTBUM W HENpUATHE BPEIHBIX NPHUBBIYEK (YHNOTPEOJIEHUS aJIKoroJs,
HapKOTHKOB, KypeHHs), HEOOXOJUMOCTH COONIOJEHHUs TMpaBui O€30MacHOCTH TpU OOpamieHun ¢
XUMHUYECKUMHU BELIECTBAaMH B ObITY U peanbHOMN KU3HU;

S) TPyA0OBOI0 BOCIIMTAHUSA:

MHTEpEC K NPaKTHUYECKOMY H3Yy4YeHHIO Mpodeccuil W TpyAa pa3MyHOrO pojia, yBaK€HHE K TpyLy M
pe3ysibTaTaM TPYAOBOM JESATENBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUSI IPEIMETHBIX 3HAHUM 110 XUMHUH,
OCO3HAHHBIM BBIOOP WHAMBHIYaAJTbHOM TpPAEKTOPUU MPOJOHKEHHUS O0pa3oBaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CHOCOOHOCTM K XHMHH, OOIIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH, yCHeurHon
npodeccuoHaNbHOM JAEATeTbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHH, TOTOBHOCTh aJalTHpPOBATHCS B
npodeccuoHaIBHOM cperie;

6) IK0JIOrNY€eCKOro BOCIINTAHUSA:

HKOJIOTHYECKU IIesleco00pa3Hoe OTHOLICHHWE K NPUpPOAe KaK HMCTOYHMKY JKM3HM Ha 3emiie, OCHOBE €€
CYIIECTBOBAHHUS, IOHUMAaHKE [IEHHOCTH 3/J0POBOT0 U Oe30MacHOro o0pasa *H13HH, OTBETCTBEHHOE OTHOLIEHNE
K COOCTBEHHOMY (U3MYECKOMY M TICUXHYECKOMY 3I0POBBIO, OCO3HAHME IEHHOCTH COOIIONEHUS IpaBUI
0€30I1aCHOT0 MOBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYALUAX, YTPOXKAIOIIUX 310POBBIO U JKU3HU
JTIOJICH;



CMOCOOHOCTH MPHUMEHATH 3HAHUS, MOJIy4aeMble TMPU U3YYEHUU XUMHHM, JJIS pEIIeHUs 3a/1a4, CBSI3aHHBIX C
OKpY>Kalolllel MPUPOAHON CpenoM, Il NOBBILIEHUS YPOBHS 3KOJOTMYECKOW KYJIbTYPbl, OCO3HAHMS
rJI00aTBPHOTO XapakTepa AKOJIOTMYECKUX MPoOJeM M IMyTell HX pelleHus MOCPEACTBOM METOJIOB XHMHHU,
9KOJIOTMUECKOTO MBIIUIEHUS, YMEHHUS PYKOBOJCTBOBAaTbCS MM B II03HABaTEJIbHOM, KOMMYHMKaTUBHOW U
COLIMAJIBHOM MTPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI.

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIE JUJIs1 (OPMUPOBAHUS MHUPOBO33PEHUS
oOIlIeHay4YHbIE TOHATHS (3aKOH, TEOpWs, NMPUHIIMII, TUMOTE3a, (aKT, CUCTEMa, HPOIECC, IKCIEPHUMEHT U
JpyToe.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YU4EOHBIX MpPEIMETaxX U IMO3BOJISIIOT Ha OCHOBE
3HaHUM W3 OSTHX MpenMeToB (OpMUPOBaTH MPEICTABICHHE O LEJIOCTHON HAy4YHOM KapTWHE MHUpa, U
YHHUBEpcajbHble YydeOHble IeiCTBUS (IO3HABAaTEIbHbIE, KOMMYHUKATHBHbBIC, PETYJISTHUBHBIE), KOTOpHIE
obecrieynBalOT (OPMHPOBAHHWE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILECTBIICHUIO
y4eOHOM NEeSTEIbHOCTH.

ITo3naBaTenbHBIC YHHBepPCcAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jjornyeckue aeicTBHA:

YMEHMSI MCNOJIb30BaTh MPUEMBI JIOTMYECKOTO MBILIUIEHHUS INPU OCBOEGHUHU 3HAHUMN: PacKpbIBaTh CMBICI
XUMHUYECKUX TOHATUI (BBIAEIATh MX XapaKTepHble MPHU3HAKW, YCTaHABIMBATh B3aUMOCBSI3b C APYTUMU
MOHATHUSIMH ), KICTIOJIb30BATh MOHATHUS JJIs1 OOBSCHEHUS OTJCIBHBIX (DAKTOB M SBJICHUHN, BHIOUPATh OCHOBAHUS U
KpUTEpUU IS KiIaccUu(PUKAIMM XMMHUYECKHUX BEIIEeCTB M XUMHUYECKHX peaklWil, YCTaHABIMBATh MPUYUHHO-
CIIEJICTBEHHBIE CBSI3M MEXAYy OOBEKTaMH M3y4YEHUS, CTPOUTH JIOTMUECKUE PpACCYKIACHUS (MHIYKTHBHBIE,
JeNyKTUBHBIE, 110 AHAJIOTUH ), JIENIaTh BBIBOJIBI U 3aKIIIOUCHUS;

YMEHHE NPUMEHSATH B MpOLEcCe MO3HAHUS MOHATUA (MPEAMETHBIE U METaIllpeIMETHBIE), CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, HCIOJb3yeMble B XUMHUH, IMPEOOPa30BBIBATh ILIMPOKO TMPUMEHSEMbIE B XUMUU
MO/JICJIbHBIC TPEACTABICHUS — XUMHUYECKH 3HAK (CHMBOJI JIEMEHTA), XUMUYecKas (opMmyia U ypaBHEHUE
XUMHUYECKON peaklMu — MpPU pPElIeHUH Y4eOHO-TIO3HABATEIbHBIX 3a/Jay, C Y4ETOM OSTUX MOJENbHBIX
MIPEJCTABIICHU BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH N3Y4aEMbIX OOBEKTOB — XUMHUYECKUX
BEIIECTB U XUMHUECKUX peaKluil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHBIE CBSA3M U
MIPOTUBOPEYUS B U3yUaEMBbIX IIpOLeccaxX U SBICHUSIX.

ba3oBble uccienoBarebCKue 1eHCTBHA:

YMEHHE HCII0NIb30BaTh MMOCTaBIECHHbBIE BOMPOCH B KAUE€CTBE MHCTPYMEHTA [O3HAHUS, a TAK)XKE B KauecTBE
OCHOBBI JUIs1 POPMUPOBAHUS TUIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CY)KICHUM;

MpUOOpETEeHNE OMbITa MO IIAHUPOBAHHUIO, OPTaHU3AIMM U IPOBEJIECHUI0 YYEHHUYECKHUX SKCIEPHUMEHTOB,
yMeHHe HaOJIIoJ1aTh 3a XOJIOM IPOLEcca, CaMOCTOATEIbHO NMPOTHO3UPOBATh €ro pe3yibTar, (OpMyIUPOBATH
0000IIEeHNsT U BBIBOJBI MO pe3yjabTaTaM NPOBEAEHHOIO OIBITA, HCCIEJOBAHMS, COCTAaBISATH OTYET O
pojiesaHHo paborTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMpATh, AHATM3UPOBATH W HHTEPIPETHPOBATH WH(GOPMALMIO DPA3IUYHBIX BUIOB U (GopM
MPEJICTAaBICHUS], TOJYy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJSpHas JUTepaTypa XUMHUYECKOIO
COoJIepKaHusl, CHpaBOUYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTUYECKH OLEHHMBATH NPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TMPUMEHATh pa3IMYHble METOABI M 3alpockl MNpU TOUCKe MU oTOope wuHpoOpManuu u
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JUIsl BBINOJHEHHS Y4YeOHBIX M IIO3HABaTENbHBIX 3a/Ja4y
OIpeIeIEHHOTO TUIA, TPUOOPETEHUE ONBITA B 00JIACTH MCIIOIB30BaHUS UH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJIaJeHUEe KyJIbTYpOM aKTUBHOIO HCIIONb30BAaHUS PAa3JIMYHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITENTLHO BBIOMPATh ONTUMANbHYIO (opMmy TmpencraBieHUs WHGOPMAIMU W HWILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXeMaMH, TuarpaMmmamu, IpyrumMu popmamu rpa@uku 1 UX KOMOUHALUSAMU;

YMEHHE HCIOJb30BaTh M aHAIM3MPOBATH B Ipolecce y4eOHOW M HCCIIEIOBATENLCKOM JesTeIbHOCTH
MH(OPMALIMI0O O BIUSHUU TMPOMBIIUIEHHOCTH, CEJIbCKOIO XO3siicTBa W TpaHCHOpTa HAa COCTOSHUE
OKPY’KaIOIEeH IPUPOIHON CPEIBI.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

YMEHHs 3a/laBaTh BOMPOCH (B XOJe auanora W (W) AUCKYCCHHU) IO CYIIECTBY OOCYXKIaeMOUW TEMBI,
(bopMyIHUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBIOJIHEHUS MTPEIJIOKEHHON 3a1a4H;

YMEHUS MPEJICTABIATh MOJYyYCHHBIE PE3YyIbTaThl TO3HABATEILHON JIEATELHOCTH B YCTHBIX U MUCbMEHHBIX
TEKCTax; JenaTh IMPE3EHTAIMI0 pPEe3yIbTaTOB BBHIMOJHEHUS XUMHUYECKOrOo HKCIEepUMeHTa (J1abopaTOpHOTO
OIIBITa, TAOOPATOPHOHN PabOTHI IO UCCIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MIPOEKTA);



yMeHHS  y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH TIO3HABaTENbHOW U
HCCIIEIOBATENILCKON JEATENIbHOCTH TIPU PEIICHUHM BO3HHUKAIONIMX MPOoOJIeM Ha OCHOBE yuéra oOumx
MHTEPECOB U COTJIAaCOBAaHUS MO3UIUI (00CYXIeHUsI, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBbD», KOOPIUHAIUS
COBMECTHBIX JICHCTBHI, OTpEIeIEHUE KPUTEPUEB TI0 OIICHKE KA4eCTBA BHITIOJTHEHHON PaOOTHI U IPyTHE).

PeryasiTuBHbIe YHUBEPCcAJbHbIE YUeOHbIE 1eCTBUSA:

YMEHHUE CAMOCTOSTENBHO OMPENAEHATh UEIU NEATENbHOCTH, INIAHUPOBATh, OCYIIECTBISATH, KOHTPOJIUPOBATH
U TIpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIHLHOCTh, BHIOMPATh Hanbosiee 3(HEKTUBHBIE CIIOCOOBI
pemieHrss y4eOHBIX ¥ TIO3HABATENBHBIX 3a/a4, CaMOCTOSTEIBHO COCTABIATH WM KOPPEKTHPOBATH
MPEJIOKEHHBIA aNTrOPUTM JIEHCTBUM TMPH BBIMOJIHEHUU 33JlaHUN ¢ Y4ETOM IOJIyUYEHHUS HOBBIX 3HAaHHUU 00
M3y4aeMbIX OOBEKTaxX — BEHIECTBAX U PEAKIHIX, OIEHUBATh COOTBETCTBHE IIOJIYYCHHOTO pe3yibTara
3asBJICHHOM 11eJIM, YMEHHUE UCIO0JIb30BaTh U AHAIIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMbl€ B YCIIOBUH 3aJaHUM.

NPEAMETHBIE PE3YJIbTATBI.

B cocraBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHUIO 0053aTEILHOTO COJCP)KAaHUS, YCTAHOBJIEHHOTO JAHHOMN
denepanpHON pabouell MPOrpaMMOid, BBIICISIOT: OCBOSHHBIC OOYYAIOIIMMUCS HAy4YHBIC 3HAHUWS, YMEHUS U
CHocoObl JeUCTBUN, BUABI JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUA, €ro HMHTEpPIpEeTaluH,
PeoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX H HOBBIX CHUTYAI[HIX.

K koHmy oOydenuss B 8 kijacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaKkaTh
c(hOPMHUPOBAHHOCTH Y O0yUAIONTUXCS YMEHHI:

o pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX NOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUU 3JIEMEHT,
MIPOCTOE BEIECTBO, CIOKHOE BELIECTBO, CMECH (OJHOPOIHASL U HEOJHOPO/IHAS ), BAIECHTHOCTh, OTHOCUTEIbHAS
aTOMHAasiT M MOJEKYJSIpHAasT Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JI0Js
XUMHUYECKOTO JJIEMEHTAa B COEIWHEHUHU, MOJSIPHBIH O00BEM, OKCHUI, KHUCIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHUIIATEIILHOCTh, CTEIICHh OKHUCIICHUS, XUMHUYECKas PEeaKivs, KIACCU(PUKANUSI PEaKIUi: PeaKIiuu
COCIMHEHHS, PEAKINH PA3JIOKEHUS, pPEaklUd 3aMelleHUs, peakluuu OOMeHa, 5K30- U HHAOTEPMUYECKUE
peakiuu, TeIuioBoi 3((eKT peakiuu, SApO aToMa, JICKTPOHHBIA CIIOM aToMa, aTOMHas OpOUTallb, PaINyC
aToMa, XMMUYECKasl CBA3b, MOJSPHAS U HEMOJISIpHAs KOBAJICHTHAs CBA3b, MIOHHAS CBS3b, MOH, KATUOH, aHHOH,
pacTBOp, MaccoBasi 107151 BeniecTBa (IIPOLIEHTHAsI KOHIIEHTPAIHs) B paCTBOPE;

o WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX IMOHATUM M MPUMEHSATH 3TH MOHATHUS TNPHU
OTHMCAHUU BEIIECTB U UX MPEBPAICHU;

o UCIONIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JMJIs COCTaBieHHUS (GOpPMYyN BEIIECTB W YpaBHEHHMA
XUMHUYECKUX PEaKIUi;

o OTPENIEATh BAJICHTHOCTb ATOMOB JJIEMEHTOB B OWHApHBIX COEAUHEHUSX, CTEMEHb OKHCICHHS
9JIEMEHTOB B OMHAPHBIX COEAUHEHUAX, MPUHAIJIC)KHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCY COSMHEHUN TI0
dbopMynaM, BUJ XUMUYECKON CBSA3H (KOBAaJCHTHASI U MOHHAS) B HEOPTAHUYECKUX COCTMHEHHSIX;

o packpsiBaTh cMbich [lepuoanueckoro 3akoHa JI. M. MenpaeneeBa: 1eMOHCTpUPOBATh MOHUMaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XHMMHYECKHX 3JJIEMEHTOB OT WX mnoJjiokeHus B Ilepuoanueckoit
CUCTEME, 3aKOHOB COXPAHEHHUs MacChl BEIIECTB, NMOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJSPHOTO Y4YE€HHS,
3aKOHa ABOTaapo;

o OMKCHIBATH W XapaKTepu3oBaTh TaOmuuHyro ¢opmy Illepuoanueckoit CHUCTEMBI XUMHUYECKHX
AJIEMEHTOB: pa3NuyaTh MOHATHS «TJaBHas moiarpynma (A-rpymma)» u «mobouHas noarpymma (b-rpymma)y,
Majbpie U OOJBIINE MEPUOIBI, COOTHOCHTh O0O3HAYEHHS, KOTOphle MMeroTcs B Tadymie «llepuomnyeckas
cucteMa xumuueckux asnemeHToB [I. . MenzaeneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMH CTPOECHHSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsia sapa, OOIee YHCIO DJIEKTPOHOB M pachpenesieHue HX IO
ANEKTPOHHBIM CIIOSIM);

o KJIacCU(UIUPOBATh XMMHUECKHUE 3JIE€MEHTbI, HEOPraHWYEeCKUE BEIIECTBA, XUMHUYECKHE peakluu (1o
YHCITy U COCTAaBY yYacCTBYIOIIMX B peaKIMU BELIECTB, [0 TEIJIOBOMY 3D PeKTy);

o XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XMMHUYECKHE CBONCTBA BEIIECTB pa3IMYHBIX KJIAcCOB,
MOATBEP>K/1asl ONIMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIUM;

J IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa, BO3MOXHOCTH
IIPOTEKAHNS XUMHUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;

J BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYISPHYI0 M MOJSIPHYIO MAacChl BELIECTB, MAaCCOBYIO JOJIIO

XMMHYECKOr0 3JIEMEHTa Mo (opMysie COEAMHEHHs, MACCOBYIO JIOJIO BELIECTBA B PAcTBOPE, MPOBOAUTH
pacy€Tsl 110 YPAaBHEHHUIO XMMUYECKOM pPEeaKIuu;

o IIPUMEHATh OCHOBHBIE OINEPALMH MBICIUTENBHON NEATENbHOCTH — aHAIW3 M CUHTE3, CPAaBHEHUE,
000011IeHNe, CHCTEMAaTU3aLUI0, KIAaCCU(MKALMIO, BBISBICHHE NPUYUHHO-CIEICTBEHHBIX CBs3ed — Ui



U3Y4YEHHsS] CBOWCTB BEIIECTB M XHMHUYECKUX PpEAKLIMH, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
HabJI0IeHNe, U3MEPEHNE, MOJICTTMPOBAHUE, IKCIICPUMEHT (peasIbHBINA U MBICIICHHBIH );

J ClIeZIoBaTh IPaBUJIAM II0JIb30BAaHUSI XMMHYECKOM MOCyIod M 1a00opaTOpHBIM OOOPYAOBaHHEM, a
TaKXKe TMpaBWiIaM OOpAaIICHUsT C BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIHMSIMHU 110 BBITOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO IOJYYEHHIO M COOMpaHHMIO Ia3000pa3HbIX BELIECTB (BOAOPOAA U
KHCJIOpO/la), IPUTOTOBJICHUIO DPACTBOPOB C ONPENECIEHHONM MaccOBOM J0J€H pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh U MIPOBOJUTh XUMUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIOT C
MTOMOIIIBI0 UHAUKATOPOB (JTakMyc, (heHoN(TaIeHH, METHIOPAHK U IPYTHE).

K koHumy oOydeHus B 9 kJjacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)aTb
c(OPMHPOBAHHOCTH Y O0YHAIOIIUXCS YMEHUI:

. PacKpbIBaTh CMbICII OCHOBHBIX XUMHUYECKUX MOHATHI: XMMUYECKHH 3JIEMEHT, aTOM, MOJIEKYJa, UOH,
KaTUOH, aHUOH, MPOCTOE BEIECTBO, CJIOYKHOE BEILECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTEIEHb
OKHCJICHHS, XUMHUECKasl PeaKIHsi, XUMUYECKasi CBsI3b, TEIIOBOM 3((EKT peaKiiu, MOJIb, MOJSPHBINA 00BEM,
pacTBOp, SJEKTPOJIUTHI, HEIIEKTPOIUTHI, SJICKTPOJUTHUYECKAsT IUCCOLMALNSA, pPEaKUM HOHHOro OOMEHa,
KaTaJn3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHUMbIE PEAKIHH, OKUCIUTEIbHO-
BOCCTQHOBUTEJIbHBIE PEAKIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJIEHUE, AJJIOTPOIMS,
aM(pOTEpHOCTh, XUMHUYECKasl CBA3b (KOBAJIECHTHAs, MOHHAs, METAJUIMUECKas), KpUCTAIJIMYECKas pPEelIETKa,
KOPpO3HsI METAJUIOB, CIUIaBbl, CKOPOCTh XMMHUUYECKON peakiuu, MpeAeiabHo Jonyctumas koHueHTpauus 1K
BELIECTBA;

J WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYECKHUX MOHATHH M NPUMEHATh 3THU IMOHATUS NPU
OIMCaHUH BEIIECTB U UX MPEeBpalLeHUI;

o HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY Ul COCTaBi€HHMs (OPMyJl BEIECTB U ypaBHEHUN
XMMHYECKUX PEAKIIUI;

J OIpEeIeNIATh BAJIGHTHOCTb U CTEIIEHb OKUCIIEHUS XUMHUECKUX JIEMEHTOB B COEIMHEHUSX Pa3IMYHOIO
COCTaBa, MPUHAIEKHOCTh BELIECTB K ONpeAeIEHHOMY KJIACCy COeIMHEHHH Mo GopmMyiiaM, BUJ XUMUYECKOH
CBSI3M (KOBaJICHTHAsI, HOHHAs, METAJJIMYECKAs) B HEOPIraHUYECKUX COCTUHEHMSX, 3aps]] HOHA 110 XMMHUECKON
¢dopmyne, xapakTep cpeabl B BOIHBIX PAacCTBOPAX HEOPraHUYECKUX COEAMHEHHWH, THUIN KPUCTAIIMYECKOi
PELIETKN KOHKPETHOIO BELIECTBA,

J packpsiBaTh cMmblcn Ilepuonnueckoro 3axkona /J[. M. MenneneeBa M I€MOHCTPUPOBATH €r0
MOHMMAaHME: ONKCHIBATh U XapakTepuszoBaTh TabnuuHyro ¢opmy Ilepuonnyeckoil cucteMbl XMMHYECKHX
AJIEMEHTOB: pa3/inyaTh MOHATHS «TJlaBHas noiarpynmna (A-rpymnma)» u «mobouynas noarpymnmna (b-rpymma)y,
MaJible U OOJIbIINE MEepPHO/bl, COOTHOCUTh 0003HAYEHUs, KOTOpPblE MMEIOTCS B NMEPHOAMYECKON Tabmuie, C
YHCJIOBBIMUA XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB U 3apsal sapa, odiiee
YHCIIO JIEKTPOHOB U PACHpEIENICHHE UX IO 3JEKTPOHHBIM CIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOICTB 3JIEMEHTOB M WX COEJUHEHHMH B Mpejeniax MajbIX MEePHOJ0B M TJIaBHBIX MOATPYII C
Y4ETOM CTPOEHUS UX aTOMOB;

. KJIacCCU(UIUPOBATh XMMHUECKHUE 3JIEMEHTbI, HEOPraHWYECKUE BEIIECTBA, XUMUYECKHE peakluu (1o
YHCIy U COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEMJIOBOMY 3(p(eKTy, M0 M3MEHEHHUIO CTerneHel
OKHCJICHUS XUMUYECKHUX 3JIEMEHTOB);

o XapaKTepU30BaTh (OMUCHIBATH) O0OmMEe ¥ crenupuueckue XUMHUYECKHE CBOWCTBA MPOCTHIX U
CIIO)KHBIX ~BEILECTB, MOJTBEPXk/Jas OINUCAaHHE MPUMEPAMU MOJEKYJSPHBIX M HOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PeaKIuii;

o COCTaBJIATh YPAaBHEHUS JJIEKTPOIMTUYECKON AMCCOLUALMM KUCIOT, IIEJIOYEN U COJIEH, MOJIHBIE U
COKpallléHHbIE ypaBHEHHUs peakIMid HMOHHOIO oOMeHa, YypaBHEHMS pEaKUui, MOITBEPKIAIOIINX
CYLIECTBOBAHHME F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3IMUHBIX KJIACCOB;

J pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI IOCPENACTBOM COCTABIIECHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIIN;

o MIPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOXHOCTU TNPOTEKAHHS
XMMUYECKHX MPEBPALICHNHN B pa3IMUHbIX YCIOBHSX;

J BBIUHCIIATh OTHOCHUTEIBHYIO MOJEKYJISPHYIO M MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHYECKOTO 3JIEMEHTa 1o (opMysie COEAMHEHHUS, MAacCOBYIO JIOJIO BELIECTBA B PAcCTBOpE, NMPOBOAUTH
pacu€Thl 10 YpaBHEHUIO XUMUUECKOHN PeaKInu;

o co0JII01aTh MpaBHJiIa MOJIb30BaHUS XUMHUECKON MOCYI0M 1 1abopaTopHBIM 000pYIOBAHUEM, A TAKXKE
npaBuia OoOpalleHHsl ¢ BEIIECTBAMH B COOTBETCTBHM C HHCTPYKLHMSMHU IO BBITOJHEHHIO J1a0OPATOPHBIX
XUMHUYECKUX OTBITOB IO MOTYUYEHUIO M COOMPaHUIO Ta3000pa3HBIX BEMICCTB (aMMHaKa U YTIIEKHUCIIOTO ra3a);



J MIPOBOJIUTH PEAKIMH, TOATBEPXKIAIOIINE KaUeCTBEHHBIN COCTAaB PAa3MYHBIX BEILECTB: Paclo3HaBaTh
OIBITHBIM NYTEM XJIOpUA-, OpOMUA-, HOAUM-, KapOoHaT-, GocdaT-, CUIUKAT-, Cylb(}aT-, TUIPOKCHI-UOHBI,
KaTHOHBI aMMOHHSI M HOHBI U3yYEHHBIX METAJJIOB, TPUCYTCTBYIONINE B BOAHBIX PAacCTBOpPaxX HEOPTaHMYECKUX
BEILIECTB;

J NPUMEHATh OCHOBHBIE OIEpAIlMU MBICIUTEIFHON NESTENbHOCTH — aHaJIM3 M CUHTE3, CPaBHEHHE,
00001IeHne, CHUCTEMAaTU3alMI0, BBIIBICHUE NPUYMHHO-CICIACTBEHHBIX CBSA3EH — JJIs1 M3Y4eHHsS CBOWCTB
BEIIECTB M XMMHYECKHUX PEAKLIUH, €CTECTBEHHO-HAy4YHbIE METOABI MO3HAHHWS — HaOJIOJEeHuEe, U3MEpeHue,
MOJIETTMPOBAHKE, SKCIICPUMEHT (PEaJIbHBIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

KoanuecTBo 4acoB

JI:;') HaumeHoBaHue pa3ie/ioB U TeM Konrpoanr Ilpakruy OJIeKTPOHHBIE (IUPPOBLIE)
- porpaMmsl Bcero HbIe eCKue OﬁpaSOBaTeJIbeIe pecypcChl
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE OHATUSA
XuMus — BaxHasi 00J1acTh
1.1 | ecrecTBO3HaHMS U MPAKTUYECKOU 5 0 2 https://m.edsoo.ru/YNVIX660G
JESITEIbHOCTH YEeJIOBEKa.
1.2 BemiecTBa 1 XUMUYECKHUE PEAKIIH. 15 1 1 https://m.edsoo.ru/ONNXR1VFO
HToro no pazaeny 20

Pasznen 2. Baxkneiimmue MNPEeACTABUTEC/IM HCOPraHNYIECCKUX BCIIECTB

Boznyx. Kucnopoa. Ilonsitue 06

2.1 6 0 0 https://m.edsoo.ru/D5SBORTY30
OKCHagax.

pp  Bonopon. lloustne o kucnorax n 8 0 0  https://m.edsoo.ru/5D61JZ6PS
COJIAX.

53 |Bona. Pacteopsr. Ionstue 06 5 1 1 https://m.edsoo.ru/M13I5KIBM
OCHOBaAHUIX.

0.4 | OCHOBHDBIC KIACCHI HEOPIAHMMECKHX | ) 1 1 https://m.edsoo.ru/0T5SASMOWT
COCOINHCHUMN.

Hroro no pasneny 30

Paznen 3. llepuoanyeckuii 3axkon u Ilepuogudeckasi cucreMa XumMmuieckux 3jiementon /1. U.
MemnpeneeBa. Ctpoenune aToMmoB. XuMu4eckasi cBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEIbHbIE PEAKINHU

[Tepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema

3.1 7 0 0 https://m.edsoo.ru/TCBIBVWEFZ
XUMHUYECKUX djieMeHToR /1. M.
MenpeneeBa. CTpoeHHe aToma.
3  XHMHUCCKAd CBASD. OKUCIHTENbHO g 1 0  https:/m.edsoo.ru/FGAOASDPF
BOCCTAHOBUTEJIHHBIC PEAKIIHH.
Hroro no pasneny 15 https://m.edsoo.ru/LRYWBJPES
IloBTOpPEHME 3 0 0 https://m.edsoo.ru/KQBD02J69
OBHIEE KOJIMYECTBO YACOB I1O 63 4 5

INPOI'PAMME




9 KJIACC

KosmnuecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM Konrpoun Ilpakrn DJIeKTpoHHbIE (HH(POBHIE)
n/n nmporpaMmmbl Bcero HbIe yecKue 06pa30BaTeJ'ILHLIe PeCypPChI
padoThI padoThI

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu

1.1 [Mlosropenne u yraybaenne suainii 1 0  hitps:/m.edsoo.r/EQETUT35Z
OCHOBHBIX pa3zesioB Kypca 8 kiacca

12 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 https://m.edsoo.ru/AFN4LWG7
XUMUYECKHUX PEaKLUn U

13 DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. 1 1 https://m.edsoo.ru/KODURS0V
XUMUYECKUE PEAKIINH B PACTBOPAX \%

HToro no pazneny 17

Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS

2.1 giﬁifl T"(f‘}fifﬁi’f;;fi ?Hrh;igigﬁff 4 0 1 https://m.edsoo.r/ZTN1F700I
OO61mas xapakTepUCTHKA XUMUYECKUX

2.2 anementoB VIA-rpymmel. Cepa u e€ 6 0 0 https://m.edsoo.ru/P3DHMFB09
COEJTMHEHUS
OO0m1as XxapakTepucTUKa XUMHUECKUX

2.3 snemeHToB VA-rpynmsl. A30T, 7 0 1 https://m.edsoo.ru/VOXDOUX?2S
dbocdop 1 UX CoOeTUHCHHS
OO0m1as xapakTepucTUKa XUMHUECKUX

2.4 onementoB IVA-rpymnmnel. Yraepoa u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUH B UX COSAMHCHUS

HToro no pazneny 25

Pa3nen 3. MeTasiibl U UX COeIMHEHUS

3.1 OOmue cBOMCTBAa METAIIIIOB 4 0 0 https://m.edsoo.ru/GHV2L6NJ8

3. DWKHCHIINE METATIb U 11X 16 1 2 https://m.edsoo.r/EFKQWIHZI
COEIMHEHUS

HToro no pazneny 20

Pasuep 4. XuMus M OKpy:Kamouas cpeaa

4.1 Bemiectsa u matepuaisl B KH3HH 3 0 0 https://m.edsoo.ru/TENBWEF7
YeloBeKa v

Hroro mo pazneny 3

IloBTOpPEHME 4 https://m.edsoo.ru/FYSRY75R9

OBUIEE KOJIMYECTBO YACOB 10 69 4 7

INPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne Tema ypoxa KouTtpo IIpakru [lata uuppoBbIe
n/n Bcero ibHBIEe Yeckue H3y4YeHHsI oOpa3oBaTejbHbIE
padoThI padoThI pecypchl
[Ipenmer xumuu. Posib XMMHUM B KU3HU https://m.edsoo.ru/L6

1 yeJjioBeka. Teja U BelecTna 1 0 0 01.09.2026 2DS2CZR

https://m.edsoo.ru/97J

2 Ilonsarue o MeTO4ax MO3HAHUSA B XUMHUH 1 0 0 03.09.2026 AEW050
IpakTnyeckas padora Ne 1 «IlpaBuia
paboThI B J1a00PATOPUHU U TPUEMBI https://m.edsoo.ru/LSE

3 oOpaieHus ¢ JadopaTOpPHbIM ! 0 1 108.09.2026 W4353D
000py/10BaHHEM»

UucTteie BemecTBa u cMecH. CriocoObl https://m.edsoo.ru/6T

4 paszesieHus: cMecei 1 0 0 10.09.2026 ME21FW8
Hpaxririeckas paﬁf) Ta Ne 2 https://m.edsoo.ru/K3L

5 «Pa3nenenne cmeceii (Ha npumepe 1 0 1 15.09.2026

. SSMCRY
OYHCTKHU NMOBAPEHHOMH COJTH)»
https://m.edsoo.ru/BLS

6 ATOMBI 1 MOJIEKYJIBI 1 0 0 17.09.2026 0AWTBS
XUMHYECKHUE DJIEMEHTHI. 3HAKU https://m.edsoo.ru/AH3

7 (CMMBOJIBI) XUMHYECKHX JIEMEHTOB I 0 0 122.09.2026 D4DNAX

https://m.edsoo.ru/DXJ

8 [IpocThie U CIOXKHBIE BEIIECTBA 1 0 0 24.09.2026 BSTIOS

https://m.edsoo.ru/1M

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 0 0 29.09.2026 OBJ30Z5
3aK0OH MOCTOSTHCTBA COCTaBa BEIIECTB. .

10 | Xumnueckas popmyna. BaneHTHocTh 1 0 0 01.10.2026 2t9t6pls:./X/gl.edsoo.ru/IMC
ATOMOB XMUMHYECKHUX PJIEMEHTOB ——
OTtHocuTeNnbHAsI aTOMHAs Macca. https://m.edsoo.ru/PIZ

1 OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca ! 0 0 06.10.2026 PCIMDX

12 MaccoBast goJIs1 XUMHYECKOT0 DJIEMEHTA B 1 0 0 08.10.2026 https://m.edsoo.ru/GH
COEIMHEHUN o V58QMVE
Konnuecto BemectBa. Moib. MonsipHas https://m.edsoo.ru/368

13 vacca 1 0 0 13.10.2026 UNLS5Y2
dusnyecKkre 1 XUMUUECKHE SIBJICHUSI. https://m.edsoo.ru/YZ

14 XuMHUecKas peakius I 0 0 |15.10.2026 M8S6ATH
IIpu3Haku U ycioBus MPOTEKAHUS https://m.edsoo.ru/N6D

15 XUMHUYECKHUX PEeaKIIHii ! 0 0120102026 VNJKQS5
3aKOH COXpaHEHHS MacChl BEIIECTB. https://m.edsoo.ru/M8

16 XHUMHUYECKUE YPABHEHUS ! 0 0 22102026 DS4IHVM
Brruncnenus konmdecTBa, Macchl

’ https://m.edsoo.ru/L.U

17 | BemecTBa MO ypaBHEHUSM XUMHUYECKUX 1 0 0 05.11.2026
peaKii YOU3EQE
Krnaccudukanus XuMHUECKUX peaKiui )

18  (coemuHeHHUs], pa3IOKCHHUS, 3aMEIICHUS, 1 0 0 10.11.2026 hitps://m.edsoo.ru/LA8

O7LAGB
oOMeHa)
M. B. JIoMOHOCOB — y4&HBIN- https://m.edsoo.ru/P1

19 SHUMKJIOTEIUCT. ! 0 0 |12.11.2026 WARH3AB

20 | KourtpoJusHas pa6ota Nel mo Teme 1 1 0 [ 17.11.2026 https://m.edsoo.ru/ON6




((BeHIeCTBa H XUHMHYECKUE peaKIun»

2SNERU

Bo3nyx — cMech razos. CocTtaB Bo3ayxa.

21  Kucnopon — 3JIEMEHT U IPOCTOE 19.11.2026 htps://m.edso0.ru/XON
ONRNI1P
BemecTBo. O30H EE—
duznyeckre 1 XUMHYECKHE CBOIICTBA
22 | xucnopoja (peakiy OKUCICHHUS, 24.11.2026 https://m.eds00.ru/FBS
1JRKMB
ropenue). [Torstue 06 okcumax —
CriocoObI oTy4eHusT KHCIIOPoia B
https://m.edsoo.ru/VJ
23 | na®opaTtopuy U NPOMBIIUIEHHOCTH. 26.11.2026 WB6A2RD
[IpumeneHnue kuciopoa —
24 FT(?IEI:II:I:; ﬁ ig’qiffin’ﬁiiiiiﬁ“ p:ﬁi:ﬁn 01.12.2026 Dups://m.edsoo.ru/PN
P yp ’ e MKJZHKX
9K30- ¥ SHJOTEPMHUUECKHUX PEaAKIIHIX
25 ;;HJ;I;EEH(;I: (EEZ “Zﬂiﬁofféf t):i"o 03.12.2026 ups://m.edsoo.ru/USN
P Ayxa, e Y5UUW2
IPEIOTBPAIIICHIS
IIpakTnueckas padora Ne 3 no reme https://m.edsoo.ru/551
26 | «IloayueHue u codMpaHue KHCJI0PO/A, 08.12.2026
" 6UHX3R
H3y4eHHUe ero cBOiCcTB» ———
Bonopon — anemeHT u npocroe https://m.edsoo.ru/WD
27 BeniecTBo. Haxoxnenue B mpupo/ie 10.12.2026 392ACWB
73 dusnyeckre 1 XUMHUECKHE CBOIICTBA 15.12.2026 https://m.edsoo.ru/0SZ
Bozopoja. [Ipumenenue Bogopoaa 28459R
https://m.edsoo.ru/TM
29 | IloHsTHE O KHCIIOTAaX U COIIX 17.12.2026 WNIVC43
CrniocoOblI nostydeHus BoAOpoa B https://m.edsoo.ru/C9T
30 naboparopuu 22.12.2026 O9UCIP
IIpakTnyeckas padora Ne 4 o reme .
31 T 5 24.12.2026 https://m.edsoo.ru/SS3
«ITosyuenue u counpalme BOJI0PO/IA, 12, WAX33K
H3y4eHHue ero cBoiicTB» I
MonsipHbiii 00BEM Tra3oB. 3aKOH https://m.edsoo.ru/M3
32 ABorapo 29.12.2026 KSO10DC
33 fmqncneHHﬂ 00BEMa, KOJIMIEeCTBA 12012007 https:/m.edso0o.ru/MX
eIlleCcTBa rasa 1o ero I/ISBeCTHO.l'\/Iy .01. GOY304M
KOJIMYECTBY BEILIECTBA HWJIK 00BEMY e
Brruncienus o00bEMOB ra3os 110 https:/m.eds00.ru/9TO
34 | ypaBHEHMIO PEaKI[MU HA OCHOBE 3aKOHA 14.01.2027
. . SAXABY
00BEMHBIX OTHOIIIEHUI ra30B —
dusnueckue U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/7A0O
35 BOJBI 19.01.2027 GFZK4R
Cocras ocuoBanuii. [Tousitre 00 https://m.edsoo.ru/IXB
36 WMHJIUKATOpax 21.01.2027 2W6IVL
37 | nontcnmme pemops. Macoomas 26012027 hps//m.edsoo. /MK
m PacTBOPHI. o HXPOFH4
JIOJIsl BEIIECTBA B PACTBOPE
IIpakTnyeckas padora Ne 5 nmo reme
«IIpuroroBjeHue pacTBOpPoOB ¢ https://m.edsoo.ru/WX
38 omnpeaeJIéHHOI MaccoBoii 1o0J1ei 28.01.2027 UKPAUOA
PACTBOPEHHOI0 BElIECTBA
KonTpoabHast padora Ne2 nmo teme https://m.edsoo.ru/IM7
39 «Kucaopoa. Bogopoa. Bona» 02.02.2027 935DRY
40 | Okcuapl: COCTaB, KJIacCU(MUKAITUS, 04.02.2027 https://m.edsoo.ru/5TF




HOMEHKJIaTypa SIINAY
[TonydyeHue 1 XUuMHYECKHUE CBOMCTBA
https://m.edsoo.ru/8JA
4]  KHCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 09.02.2027 Z0YWS2
OKCHJIOB -
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, 11.02.2027 https://m.edsoo.ru/5U3
HOMEHKJIaTypa 97THUSC
[losnydyeHne U XUuMHUYECKUE CBOWCTBA https://m.edsoo.ru/GD9
43 OCHOBAaHUH 16.02.2027 A28ROE
Kucnotsl: cocras, kinaccudukanus, https://m.edsoo.ru/Q6U
44 HOMEHKJIATypa 18.02.2027 AWEBK7
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA https://m.edsoo.ru/Z2G
45 KHCIOT 25.02.2027 CRNASW
46 Conu (cpennue): HOMEHKJIATYpa, CIIOCOOBI 02.03.2007 https://m.edsoo.ru/JSN
MOJTYyYEHUS, XUMUYECKUE CBOMCTBA UIM9TJ
IIpakTuyeckas padora Ne 6. Pemnenue
47 OKCIEPUMEHTAILHBIX 327124 N0 Teme 04.03.2007 https://m.edsoo.ru/58D
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX o 13JF7V
COeIUHEeHU»
48 I'eneTnyeckas CBSI3b MEKIY Kaccamu 09.03.2027 https://m.edsoo.ru/YD
HEOPraHUYECKUX COCAMHEHUM S6ZRE31
Pemenue 3amau o reme: "Kucnoter u https://m.edsoo.ru/S7B
49 OCHOBaHMA." 11.03.2027 UOEEYN
50 Kgflﬁﬁﬁiiaiﬂiiiﬂfiisrﬁf.iiffm 16.03.2027 Ditpsi/m.edsoo.ru/AF
i o ATIDULD
coeIMHeHH
[TepBbie MOMBITKY KIAaCCH(PUKAITUT https://m.edsoo.ra/COV
51 | xumm4Yeckux 3jaeMeHTOB. [loHsATHE O 18.03.2027 3CC214
rpynmnax CXOJHBIX JIEMEHTOB .
[Tepuonnueckuii 3akoH u [leprnonnueckas )
52 | cuctema XuMHYECKHX demeHToB J[. Y. 23.03.2027 https://m.edsoo.ru/X9F
INR3US
Menpeneena
https://m.edsoo.ru/NQ
53 | Ilepuomsl, TpyIIIbI, TOATPYIIIHI 25.03.2027 MWWIRXN
Crpoenune atoMoB. CocTaB aTOMHBIX https://m.edsoo.ru/IMU
>4 anep. N3otomsl 06.04.2027 DOMRSH
CtpoeHue 3JIeKTPOHHBIX 000J09eK '
55 | aromoB 3nemeHTOB. [leproanueckoi 08.04.2027 https://m.eds00.ru/T5
YNVS8B2
cuctemsl /. 1. Menpeneena.
XapakTeprucTHKa XUMHIECKOTO dJIEMEHTA )
56 | mo ero nonoxenuto B [lepuonnueckoi 13.04.2027 https://m.edsoo.ru/YIP
040MDX
cucteme /1. 1. Menaeneena
3navenwne [lepuogudyeckoro 3akona st
pa3BUTHUSA HAyKU U npakTuku. /1. 1. https://m.edsoo.ru/SZD
57 MenpeneeB — y4€HbIN, NTEIATOT U 15.04.2027 SXEOOP
rpaKTaHUH
Pewenue 3anau no teme: "Crpoenue https://m.edsoo.ru/ZC
58 atona." 20.04.2027 OTRPOSY
KourpoJsbHas padora Ned4 mo Treme https://m.edsoo.ru/FTI
59 «Ctpoenue aroma. XuMHYeCKasl CBA3b) 22.04.2027 ZF99WF
60 DIJIEKTPOOTPULIATETLHOCTh aTOMOB 27 04.2027 https://m.edsoo.ru/HZ
XUMHUYECKHUX 3JIEMEHTOB A110EDS
61 HonHas XuMHuecKas CBS3b 29.04.2027 https://m.edsoo.ru/3SY




IRJKVI

KoBanentHas nosnsipHas XuMu4ueckas https://m.edsoo.ru/EOL
62 CBA3E 1 04.05.2027 AMT2AE
63 KoBaneHntHas HenossspHas XuMu4eckas 1 06.05.2027 https://m.edsoo.ru/9YV
CBSI3b R3FUXI
https://m.edsoo.ru/RA6
64 | CreneHb OKHUCIECHUS 1 11.05.2027 CVXMO66
OKHUCIUTEILHO-BOCCTAHOBUTEILHEIE https://m.edsoo.ru/ZX
65 - 1 13.05.2027 NCATDOZ
https://m.edsoo.ru/QPS
66 | Oxuciaurend U BOCCTAHOBUTEIU 1 18.05.2027 1675PU
[ToBTOpenue no teme «CTpoeHue atoma. https://m.edsoo.ru/4ARH
67 XUMHYECKAS CBA3LY 1 20.05.2027 TM35NF
63 [loBTOpEHME 110 TEME: Ifnaccn(pmcauml 1 25.05.2007 https://m.edsoo.ru/7DN
XUMHUYECKUX DIIEMEHTOB RBZ948
OBIHIEE KOJIMYECTBO YACOB 110 63

INPOI'PAMME




ITIOYPOYHOE IIVIAHUPOBAHHUE 9 KJIACC

KounuecTtBo 4acos JJIeKTPOHHBIE

Ne Tema ypoka Kontpoa Ilpakru Hara uudpoBbIe

n/n Bcero bHBIE yecKue H3yYCHUA 05pa3OBaTeJIbHLIe

padorel | padoThI pecypcbl

| cncrena smmmacom omevemron 1L 10 0 hitps:/m.edsoo.ru/E

" S 02.09.2026 CRKA9OAY
Meupeneena
2 xumameck oneveos nepmx méx | 10 0 hitps:/m.edsoo.ru/G
PERRXTP 04.09.2026 NJPEROFB
MEePHUOIOB

3 Knaccudukanust 1 HOMEHKIIaTypa 1 0 0 https://m.edsoo.ru/
HEOPTaHUYECKUX BEIECTB 09.09.2026 WTO1WRA20

4 Buabsl XuMU4ecKoM CBS3U U THIIBI 1 0 0 https://m.edsoo.ru/U
KPUCTAJUIMYECKUX PELIETOK 11.09.2026 I14YSCFRV

S KﬁHTpom,Haﬂ paﬁoT% Nel mo Teme ) | | . https:/m.edsoo.ru/J4
«IToBTOpeHME U YIJIyOJIeHHE 3HAHUIT 16.09.2026 X87ZN212
OCHOBHBIX pa3/iesioB Kypca 8 kJjiacca» -

6 Kraccupukanuss XUMHYECKUX PeaKIHid 1 0 0 https://m.edsoo.ru/X
10 Pa3JIMYHbIM [IPU3HAKAM 18.09.2026 8XAE7E2]

7 peasttnn, Homme 0 rovorenmion Lo 0 hitps:/m.edsoo.ru/g
Peartii. 23.09.2026 VLXCYY7N
TeTepOreHHBIX PEeaKIMIX
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.

3 @DaxTOophbl, BIUSIOLIUE HA CKOPOCTh | 0 0 https://m.edsoo.ru/H
XAMHYECKON PEAKIMU U MOJI0KEHUE 25.09.2026 4FH7NZNM
XUMHYECKOTO PABHOBECHUS

9 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 0 0 https://m.edsoo.ru/6
peakuuu 30.09.2026  48V11026

10 mcomma, Crmme  cratise Lo 0 hitps:/m.edsoo.ru/2
AHCCORMATTIL T . 02.10.2026 KCYCLZ16
AIEKTPOIUTHI

N https://m.edsoo.ru/V

11 | WonHble ypaBHEHUS peaklMii 1 0 0 07.10.2006 N2SBONIR

12 oononamt » ceere mpencrasnemios 10 0 hitps:m edsoo.rug

IpeAcTant 09.10.2026 HH81YVXI
ANEKTPONTUTUYECKON TUCCOITUAITUT

13 mpercrasnem o6 srextpomimeeroi 1 0 0 https/m.edsoo /R

O — 14.10.2026 TD5QTS4G
. https://m.edsoo.ru/9J

14 TloHsTHE O THAPOIU3E COJIEH 1 0 0 16.10.2026 FRAVESW

15 Pemenne 3amau mo teme: "OKUCAUTENBLHO 1 0 0 https://m.edsoo.ru/F
- BOCCTAHOBUTEJIbHBIE PEaKIINK" 21.10.2026 EEIZRMBG

16 IIpakTnueckas padora Ne 1. «Pemenue 1 0 1 https://m.edsoo.ru/7
IKCIMEPUMEHTAJIBHBIX 321a4» 23.10.2026 | VXTFHJT4

17 (IgH:Il:OH:HaH pii(:;la NQZCICI:: Te;we 1 1 0 https://m.edsoo.ru/9

MEKTPOTHTHHICCIAN AHCCONMATIS. 06.11.2026 RKLZDNUX
XuMHYeCKHE PeaKIii B PACTBOPax»

13 OO01mast xapakTepuCTHKa TAJIOTCHOB. 1 0 0 https://m.edsoo.ru/N

XUMHUYECKUE CBOMCTBA HA MPUMEPE 11.11.2026 NYKYZF12




XJiopa

XnopoBogopoa. ComnsiHast KUCIIOTa,

https://m.edsoo.ru/C

19 xumuyeckue CBOMCTBA, MOIYYCHHE, 13.11.2026 WVSHCD2M
IpUMEHEHHE -

2 Hl_[I)aRanecxaﬂ paﬁofa Ne 2 o Teme https://m.eds0o.ru/P
(LOAIYHCHIE COTHOM KHETOT, 18.11.2026 VEXIYWEG
u3yyeHue eé CBOMCTB

| T S

Pealtii, Ceitit oa 20.11.2026 BISHO70F
peareHTOB JIaH B U30BITKE

2 OO6mias xapakTepucTrka 3J1eMeHToB VIA- https://m.edsoo.ru/V
TPYIIIBI 25.11.2026  MWKERSEP

yy | Ao oo o,

A P " 27.11.2026 X10EUSPO
npupojie. XMMHYECKHE CBOICTBA cephl

o4 CepoBoaopoi, ctpoenue, Gpu3ndeckue u https://m.edsoo.ru/E
XUMHUYECKHUE CBOMCTBA 02.12.2026 CGX2B4OW

s 8}(01/1;11,1 cepsl. CepHas KHCII0Ta, https://m.edsoo.ru/U

M3UYECKUE U XUMUYECKHE CBONCTBA, 04.12.2026 1LRFLCHHLI
IPUMCHCHUE
XHUMHUYECKUE PEAKINH, JIEKALUE B
26 nomyuerin ceproft kRO hitps/im.edsoo ru/H
v p ' y 09.12.2026 7FT3NON4
XUMHUYECKOE 3arpsi3HEHUE OKpYKatoen
Cpeibl COEIMHEHUSIMU CEPbI

27 Brrunciienne MaccoBoil 10 BBIXOJA https://m.edsoo.ru/H
IPOAYKTA PeaKuu 11.12.2026 | SJE186WN
OO0m1as XxapaKTepucTUKa 3J1eMEeHTOB V A-

g | TPYIUIIBL A30T, pacIpocTpaHeHHE B https://m.edsoo.ru/
npupojie, GU3NYECKue 1 XUMHUYECKHE 16.12.2026  WAHRMB976
CBOMCTBA

79 AmMHak, ero pu3nvecKue 1 XMMUYECKHe https://m.edsoo.ru/H
CBOICTBA, MTOJTYYECHUE U TPUMEHEHUE 18.12.2026 ZAYESF13

” Hl_[I)aKTuqecKaﬂ pa6ora Ne 3 mo Teme https://m.edsoo.ru/J0
«Ilosryyenne aMMuaKa, H3yeHune ero 23.12.2026 RP6AIE]

CBOICTB» DI

31 A30THas KucioTa, e€ pusndeckue u https://m.edsoo.ru/U
XMMHYECKHUE CBOMCTBA 25.12.2026 | 2DYEDMYE
Hcnonb30BaHne HUTPATOB U coie

32 yaoSpenii, Xnviccoe aarpancie hitps:/im.cdsoo.ru/s
OKpYKaroIIEeH Cpelibl COETUHEHUSIMU 30.12.2026 HBKCIQCB
azoTa

33 igsggﬁﬁ;ﬁ;fn%ﬁ (b(g))lljjn(t{\::)cgue u hitps://m.edso0.ru/G
XUMHUYECKHE CBOWCTBA, IMOTyYEHUE 13.01.2027 | DQISQ3WE

e e

PAIILEBIX YAODPEHH. Sarp 15.01.2027 AZ3HU65V
MIPUPOIHON cpensl pochaTamu

35 Yraepona, pacipocTpaHEHHE B IPUPOJIE, https://m.edsoo.ru/D
¢du3nUecKrue 1 XMMUYECKHE CBOWCTBA 20.01.2027 | WOM6SUUL

36 Oxkcupsl yriaepoaa, ux Gpusndeckue u https://m.edsoo.ru/O

XUMHUYECKHUE CBOMCTBA. DKOJIOTMYECKHE

22.01.2027

XQAPGNCF




po0JIeMBbl, CBA3aHHBIE C OKCUIIOM
yraepoaa (IV)

https://m.edsoo.ru/0

37 | YronpHas KHCIOTA B €€ CONH 27.01.2027 HOHDG6IPA
IIpakTnyeckas padora Ne 4 o reme

38 "TlosryuyeHue yrjeKUca0ro rasa. https://m.edsoo.ru/G
KauyecTBenHasi peakuusi Ha KapOOHAT- 29.01.2027 | 2HZXOQGCS
HoH"

IlepBoHavabHbIC TOHATHS 00
39 OplPaHI/I‘ICCKI/IX BEIIIECTBaX KakK O hitps://m.edsoo.ru/3
03.02.2027 | OTIZ109Z
COCIMHEHUSIX YTIIepoia
40 | KpeMHUi1 ¥ ero COeTUHEHUS https://m.edsoo.ru/7
05.02.2027 ' 5JXNHOI8
IIpakTnueckas padora Ne 5. Pemenne

41 IKCIEPUMEHTAJBHBIX 32/1a4 10 TeMe https://m.edsoo.ru/O
«BaskHeHIIMe HEMETAILI M X 10.02.2027 | 7TES8DOD7Z
coeMHEeHUs»

KonTpoanHas padora Ne3 mo Teme
42 «Baslcll)ieiflmne }E)eMeTa.]IJJVI‘bI H uX hitps://m.edsoo.ru/S
12.02.2027 | 85J9UGH3
coeMHEeHUs» I
OO0mmas XxapakTeprucTUKa XUMHYECKUX
MEHTOB — MET .
43 Zgz%en hjl)eTannHeq:(J:IIiI;IB Meranmiecier hitps://m.edsoo.ru/X
.. 17.02.2027 | KIGYPCO1
Kpuctauinueckas pemeérka. Gusnueckue
CBOIiCTBa METAIOB
XHUMHYECKHE CBOMCTBA METAIIOB.
44 | DneKTpPOXUMHUYECKUU Psil HAPSKEHUMA https://m.edsoo.ru/Z
19.02.2027 7YRNPAEW
METaJIJIOB
OO6mme cnocoOb! MOTYYEHUST METAJLIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUsAM https://m.edsoo.ru/G
XAMHYECKHUX PEAKIUi, €CIIU OJUH U3 24.02.2027 54GDQI2D
pPEareHToB COAEPKUT IPUMECH

46 IloHsiTHE O KOPPO3UHU METAIIIOB https://m.edsoo.ru/4

26.02.2027 | FIGDOW0OW
https://m.edsoo.ru/X

47 Hlenodneie Metanel 03.03.2027 1B4BPUW?

48 | OKcuabl ¥ THAPOKCUIBI HATPUS U KU https://m.eds00.ru/Q

05.03.2027 4DX0G3U9

49 IllemouyHO3eMeTBLHBIC METAILIBI — https://m.edsoo.ru/R
KaJILIIUA U MarHUH 10.03.2027 EOCDYO0K6

50 | Baxkueiiiine coeTUHEHNS KAIbIHS https://m.edsoo.ru/C

12.03.2027 | JR96CMZA
51 | Pemenue 3ama4 no teme: " Metamuibt" htps://m.edsoo.ru/Q
17.03.2027 | SPXGG1BE

57 JKE€cTKOCTh BOJBI M CIOCOORI €€ https://m.edsoo.ru/
YCTPaHEHHUs 19.03.2027 | WEMBFTTTP

g3 | Tmmieckan paora 1.6 1ot R

" 24.03.2027 F1ROKB&J
yCTpaHeHHs
. https://m.edsoo.ru/9
>4 | AmomumuH 26.03.2027 ZISRDITV
55 AmMdoTepHbIe CBOMCTBA OKCHA U https://m.edsoo.ru/N

TUAPOKCHIA

07.04.2027

ISKIIOJS




https://m.edsoo.ru/F

26 | Hemeso ! 09.04.2027 20NJR5SR
57 Oxkcuabl, TuApOKCU b U conu xenesa (II) 1 https://m.edsoo.ru/1
u xenesa (I11) 14.04.2027 RTUBLAMP
58 Pemenue 3agayd mo reme: "AJTIOMUHUN U 1 https://m.edsoo.ru/N
Kenezo." 16.04.2027 | AON6HGKZ
IIpakTnueckas padora Ne 7. Pemenne
59 IKCIMEPUMEHTAJIBHBIX 32124 110 TeMe 1 https://m.edsoo.ru/Z
«BaskHelIHe MeTAIBI M UX 21.04.2027 N7G0OQSMX
coeMHEeHUs»
Borurcnenus o ypaBHEHUSIM
XHUMUYECKHX pEeaKLUi, €CJIH OJIUH U3
60  peareHTOB ):[afl B I/IL;6BI,TKC nnnﬂcoaepmm 1 hitps://m.edsoo.ru/A
. 23.04.2027  YD2HESIY
npuMecH. BerarciieHnst MacCoBOM J10JIH —
BBIXOJ1a ITPOYKTa PEaKIIUN
61 Pemenne 3anau mmo teme: "OKcHABI U 1 https://m.edsoo.ru/B
TUJIPOKCUIBL." 28.04.2027 | ST9VTKOP
62 | Bammeiiomne morammm | hitps://m.edsoo.ru/7
30.04.2027 03C804GN
coeMHEeHUs» E—
63 BeniectBa 1 maTepuasbl B IOBCEIHEBHOM 1 https://m.edsoo.ru/O
JKH3HH YeJ0BeKa 05.05.2027  FI32JMTO
64 XHMHYECKOE 3arpsi3HEHUE OKPYKarolen 1 https://m.edsoo.ru/9
Cpebl 07.05.2027 | ANGYEYOI
65 Ponb xumun B perieHnH 3K0I0rHUECKUX | https://m.edsoo.ru/1
npobieM 12.05.2027 | 8Q203Y28
g | e oo Teguas | S
) " 14.05.2027 TI1BAS5U4
XAMHYECKHUX JICMEHTOB.
67 | IloBropenue no teme: " I'anorensr” 1 ttps://m.edsoo.w/P
19.05.2027 52TJZNXV
63 [ToBTopenue no teme: "lllenounsie 1 https://m.edsoo.ru/T
MeTaJuIbl" 21.05.2027  MK36TJZG
69 [ToBTOpenue ?0 TeMme: " OKCHOBI U 1 26.05.2027
THJIPOKCHIBL.
OBIIEE KOJIMYECTBO YACOB I10 69

ITPOTPAMME




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJILHOM ITPOI'PAMMBI

8 KITIACC
Kon . .
npos. IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUsI OCHOBHOI 00pa30BaTe/IbHOI TPOrPaMMBbI
Pes. OCHOBHOI'0 00111er0 00pa30BaHUs
1 [To Teme: «IlepBoHaYaIbHBIE XUMHUECKUE TTOHITHS
PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XAMUYECKHH 2JIEMEHT,
MIPOCTOE BEIECTBO, CIOKHOE BEUIECTBO, CMECh (OAHOPOHAS U HEOTHOPOAHAS ), BAJICHTHOCTb,
OTHOCHTEJIbHASl aTOMHAsl U MOJIEKYJIIpHAs Macca, KOJIMYECTBO BELLECTBA, MOJIb, MOJISIpHAs Macca,
1.1  maccoBast 10Js1 XUMHUYECKOTO 3JI€MEHTa B COCTUHEHUH, MOJISIPHBIM 00bEM, XUMUYECKasi peaKIus,
KJaccu(UKanus peakiuii: peakiui COSTUHEHNUS, PEaKIIMH Pa3JIOKEHHs, PEaKIIMU 3aMeIeHHS,
peakuuu oOMeHa, 9K30- U SHJI0TEPMUYECKUE peaKkluu, TeIIoBoi 3¢ (deKT peakiuu, pacTBop,
MaccoBas J10Jis BeLIeCTBa (IIPOLIEHTHAsI KOHIIEHTpAI|sl) B pacTBOPE
|  HIIOCTPHPOBATH B3AUMOCBA3b OCHOBHBIX XMMUECKHX MOHSATUN U TPUMEHSITH 3TH TOHITHS TIPU
ONMCAHUU BEUIECTB U UX MPEBpPALICHUI
|3 | HMCHOIB30BATH XMMUYECKYIO CHMBOIMKY JUIS COCTAB/ICHHS (dbopMyI BelecTB U ypaBHEHUH
XUMHUYECKUX PEaKIUi
|4  DAcCKpBIBATH CMBIC]T 3aKOHOB COXPAHEHHS MAcChl BEIIECTB, MOCTOSHCTBA COCTABA, ATOMHO-
MOJIEKYJIIPHOTO YY€HHs], 3aKOHa ABOraapo
1.5  ompenensiTh BaIGHTHOCTh ATOMOB RJIEMEHTOB B OMHAPHBIX COSAMHEHUSAX
16 KJ1acCcu(UIIMPOBATh XUMUYECKHE PEAKIINH (110 YUCITY ¥ COCTaBY YYAaCTBYIOIINX B PEAKIIMU BEIIECTB,
) 10 TerI0BoMY 3 (deKxTy)
1.7  BBIYMCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaCChl BELLIECTB
1.8 | BBIYHUCIATH MACCOBYIO JIOJII0O XMMHYECKOIO 3JIEMEHTA 10 (OpMyJIie COEMHEHUS,
1.9 BBIYMCIATH MAacCOBYIO JIOJIIO BELIECTBA B paCTBOPE
{10  TPHMEHATb €CTECTBEHHOHAYHBIE METO/IbI MO3HAHMS — HaOJII0/IeHUe, U3MEpEeHNe, MOJICIPOBAHHE,
AKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIN )
2 [To Teme: «BaxHenmme npeIcTaBUTENIM HEOPTaHUYECKUX BEIIECTBY
2.1 | packpbIBaTh CMBIC]I OCHOBHBIX XUMUYECKUX MOHITHI: OKCUJ], KHCIOTa, OCHOBaHUE, COJIb
2.2 | ompenenaTh NPUHAJIEKHOCTh BELIECTB K ONPEAEIEHHOMY KJIacCy COeAMHEHUH 1o Gopmynam
2.3 | xiaccuUIMpPOBaTh HEOPraHUYECKHE BEIIECTBA
XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
24  noarBepxAasl OMUCaHHE IPUMEPAMU MOJIEKYJIIPHBIX YPaBHEHUIN COOTBETCTBYIOIIUX XUMHUYECKUX
peakuui
55  TPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX Ka4ECTBEHHOTO COCTaBa, BO3MOKHOCTH
MIPOTEKAHUS XUMHUYECKUX MPEBPAIIEHUHN B Pa3INYHBIX YCIOBUAX
CJIeI0BaTh MPaBUIIaM IOJIb30BAHMSI XUMHUUECKOHN MOCY10i 1 1a00paTOpHBIM 000pyI0BaHUEM, A
TaK)Ke IpaBujiaM OOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU 10 BBITTOJHEHUIO
1a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB
2.6  (BomopoJa M KHCIIOpOAa), MPUTOTOBJICHHUIO PACTBOPOB C OMPEIEIEHHOI MaccoBO Toneit
PacTBOPEHHOTO BEILIECTBA, IJIAHUPOBATh U MPOBOJUTH XUMUYECKHE dKCIIEPUMEHTHI 10
pacrno3HaBaHUIO PacTBOPOB IIEJIOUYEH 1 KUCIOT C MOMOUIbI0 MHAUKATOPOB (J1akMyc, ¢peHonTanenH,
METUJIOPAHXK U IPYTHE)
2.7 | mpoBOAUTH PacUETHI IO YPABHEHUIO XMMHYECKON peaKinu
ITo Teme: «Ilepuoguyecknuii 3akoH u llepruoauyeckas cucrema XuMudeckux sinemeHTos Jl. 1.
3 MenpeneeBa. CTpoeHre aTOMOB. XUMHUYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIIbHBIE
peaKIm
PaCKpbIBAaTh CMBICII OCHOBHBIX XUMUUYECKHX MOHSATUMI: PO aTOMa, JIEKTPOHHBIH ClION aToMa,
3.1  aromHasi opOuTaNb, pailyc aToMa, XUMHUUECKas CBsI3b, MOJISIPHAs U HEMOJSpHAs KOBAJIEHTHAs CBS3b,
NEKTPOOTPHULIATEILHOCTh, HOHHAS CBSA3b, UOH, KATUOH, AHUOH, CTENIEHb OKUCIEHUS
3.2  kimaccupUIMpPOBaTh XUMUYECKUE IIEMEHTBI




3.3

OIMCHIBATH M XapaKTeprU30BaTh TaOIUIHY0 hopMy [leproandeckoit CHCTEMbI XUMUYECKUX
AJIEMEHTOB: Pa3INyaTh MOHATHUS «TJIaBHAs MOATpyMa (Arpymnmna)» u «1o0o4Has MoArpymna
(brpymma)y, «mManbie» U «00JIBIINE) TIEPUOIBI

3.4

packpsiBaTh cMbici [lepuonnueckoro 3akona J[.M. MenaeneeBa: 1eMOHCTpUPOBATh TIOHUMaHUE
MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX IMOJO0XKEHUS B
[Tepuoauueckoit cucreme

3.5

3.6
3.7

COOTHOCHUTH 0003HAYEHHUsI, KOTOpble UMeroTcs B Tabnuue «llepnonnyeckas cucreMa XUMHUYECKUX
anemeHToB J[.M1. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMUYECKUX
3JIEMEHTOB (COCTaB U 3aps s1pa, 00ILee YUCIIO IIEKTPOHOB U PACIPENCIICHUE UX 10 3JIEKTPOHHBIM
CJIOSIM)

OTIPEJICNIATh CTENIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX

OIIPECACIIATh BU XHUMHYECKOH CBI3H (KOBaJ'IeHTHaﬂ n I/IOHHaH) B HCOPraHNM4C€CKUX COCANHCHUAX

9 KVIACC

Kox
MpoB.
pes.

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOH 00pa30BaTe/JIbHOM MPOrpaMMbl
OCHOBHOT'0 00111€r0 00pa30BaHus

1

ITo Teme: «BemecTBo 1 XUMHUYECKas peaKnuus»

1.1

1.2

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MTOHATHI: PACTBOP, dJEKTPOIUTHI, HEAIEKTPOJIMUTHI,
AJIEKTPOIUTUYECKAs JUCCOLMAINS, PEAKIIMA HOHHOTO 00OMEHa, KaTallu3aTop, XUMHUYECKOE
paBHOBecHe, 0OpaTUMbIE U HEOOPATUMBbIE PeaKIUH, OKUCIUTEIbHOBOCCTAHOBUTENIBHBIE PEAKIINY,
OKHCIINTEIb, BOCCTAHOBHUTEIIb, OKUCICHNE U BOCCTAHOBJICHUE, AJUIOTPOIHS, aM(OTEpPHOCTS,
XUMHYECKas CBA3b (KOBaJIEHTHAs, HOHHAsL, METANINYECKasi), KpUCTAJUINYECKas PeLIETKa, CIUIABBI,
CKOPOCTh XUMHUUYECKON PEAKLIUH

HWIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHH U IMPUMCHSATDH 3TU IMOHATHA IIPU
OIIMCaHHUH BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJISITH YPABHEHMSI DJICKTPOTUTHUYECKON TUCCOIMAIIMN KUCIIOT, IIEJI0Uel U COJICH, TTOTHBIC U
COKpalIEHHbIE YpaBHEHUS peaklMii HOHHOTO oOMeHa

1.4
1.5

2.1

22

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIEHO-BOCCTAHOBUTENIBHBIX PEaKIMil MOCPEICTBOM COCTaBICHUS
AJIEKTPOHHOIO OajlaHca 3TUX peakluit

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaKIu
Ilo Temam: «HemeTauiel 1 UX coeAUHEHUI» U «MeTalibl U UX COEIUHEHUS

XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE U CTICIMPUISCKUE XUMUIECKHUE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPK/1ast OMMCAHUE MPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUN

COCTAaBJISITh YPaBHCHUA peaKuMﬁ, MOATBCPKAAOIMIUX CYIICCTBOBAHUC TEHETHYCCKO CBS3H MCXKIY
BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IIPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHMOCTHU OT UX CTPOCHUA, BO3SMOXHOCTH IIPOTCKAHUA
XUMHNYCCKHUX HpeBpaH_ICHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

2.4

2.5

ClIeZIOBATh MpaBHJIaM I0JIb30BaHUS XUMHUYECKON TOCYI0H U TaOOpaTOPHBIM 000pYI0BaHHEM, a
TAKXC MpaBUjIaM o6pameHI/1$[ C BEMECTBAMHU B COOTBETCTBUHU C MHCTPYKIHUAMU IO BBIITOJTHCHHIO
1a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIECTB
(aMMMaKa 1 yraeKucsoro rasa)

MIPOBOJIUTH PEAKIIMH, TIOATBEPIKIAIOIINE KAaUeCTBEHHBIN COCTAaB PA3IMYHBIX BEIIECTB: PACIIO3HABATH
OTIBITHBIM ITyTEM XJIOpUI-, OpOMUJI, HOUA, KapOoHaT, pocdar, cumukar, cyiabdar,
THJIPOKCUANOHBI, KATHOHBI aMMOHUSI, HOHBI U3yYSHHBIX METAJUIOB, TPUCYTCTBYONINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuUMHS U OKpYXKaIOLIas Cpeaay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUeckux noHsatuil: I1JIK BemecTBa; koppo3usi METaUIOB

3.2

IIPUMEHSTh OCHOBHBIE ONEPALIMHA MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U CUHTE3, CPABHCHHUE,
0000111eHIE, CUCTEeMATH3AIIHIO, BBISIBIICHHE TPUYHMHHO-CIICICTBEHHBIX CBSA3EH — IS H3yUCHUs
CBOMCTB BELIECTB U XMMUYECKUX PEAKIHi{; €CTECTBEHHOHAYYHbIE METO/IbI TO3HAHUS — HAOJII0JICHHUE,
M3MEpEeHue, MOJICIIUPOBAHUE, SKCIEPUMEHT (peaJIbHbI U MBICIICHHBIH )




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1
1.1

HepBOHaanBHBIe XUMHUYCCKUC ITOHATUA

[Ipenmer xumun. Ponp XuMuM B KU3HU YEJIOBEKA. XUMUA B CUCTEME HayK. Terna u BelecTna.
®du3nYecKre CBOKMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

IlonsTue o METOJax IO3HAHUA B XMMHH. Ywucteie BCIIECTBA U CMECH. Crioco0x1 pasaciiCHus cMmeceit

1.3

ATOMEI 1 MOJICKYIJIBI. Xumuueckue 351eMeHThI. CUMBOJIBI XHMUYECKHX 3JICMCHTOB. HpOCTBIC n
CJIOKHBIC BCIIICCTBA. ATOMHO-MOJ’ICKyanHOC YUCHUC

1.4

Xumuaeckas (bopMyna. BanenTHOCTh aTOMOB XMMUUYECKHX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BCIICCTB. OrHocurenpHasd aroMHas Macca. OTHOCUTEIIbHAS MOJICKYJIdpHas Macca. MaccoBas 1ot
XHUMHUYECCKOI'o 3JIECMEHTA B COCJMHCHHUHU

1.5

1.6

1.7

KonunuectBo BemecTBa. Monbs. MoisipHas macca. B3anMocBs3b Koau4ecTBa, MacChbl U YUCIIa
CTPYKTYPHBIX €IMHHUII BenecTBa. Pacu€rel mo hopMyraM XMMHUYECKHX COCTUHCHHMA

du3nyeckre U XMMUYECKUE BJICHUS. XUMHUUYECKask peakius U €€ Npu3HaKku. 3aKOH COXPaHEHUs
Macchl BelecTB. XUMHUUYeckue ypaBHeHus. Knaccupukanus XuMruueckux peakuui (CoequHeHus,
pa3oXKeHus, 3aMelleHus, oOOMeHa)

XUMUYECKUI 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOM MOCY10M, ¢ IpaBUiiaMi padOThI B
nabopaTopuu U npuéMaMu odparieHus ¢ 1a0opaTOpHbIM 000pyIOBaHUEM, U3YUEHUE U OIIMCAHUE
(bu3N4IEeCKUX CBOMCTB 00pa3I0B HEOPraHMUECKUX BEIIECTB, HAOMIOACHNE (PU3NIECKUX (TUIaBICHUE
BOCKa, TastHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKe, KUIICHUE U KOHCHCAIMS BOJbI) U XUMUYECKUX
(ropeHue cBe4H, MPOKAJTUBAHUE METHOM ITPOBOJIOKH, B3AaMMO/ICHCTBHE MeJIa C KMUCIIOTO) SIBJICHUH,
HaOJI0ICHNE U ONMCaHKUe TPU3HAKOB IPOTEKAHNS XUMUYECKUX peakiuii (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KUCIIOTHI C XJIOPUAOM Oapus, pasznoxenue ruapokcuaa meau(1l) npu
HarpeBaHUH, B3aUMOJEHCTBHE Xkele3a ¢ pacTBopoM cosu Menu(1l), uzyuenue cnocoOoB pazaeneHus
cMecei (C MOMOIIbIO MarHuTa, pUILTPOBAaHUE, BhITApUBAHUE, TUCTHILISALMS, XpoMaTorpadus),
MIPOBE/IEHUE OUUCTKU MOBAPEHHON COJIM, HAOII0I€HUE U ONMCAaHHUE PE3YJIbTaTOB IPOBE/ICHUS OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUs] MacChl, CO3/ITaHUE MOJIeNIel MOJIEKY (IIapOCTEPKHEBBIX )

Baxwneiimue MMPEACTAaBUTCIIN HCOPIraHNYICCKUX BCIICCTB

2.1

22

2.3

Bo3znyx — cMech razos. Cocras Bozgyxa. Kucnopon — aneMeHT u npocroe Beniectso. Haxoxaenue
KHCIIOpO/ia B IpHUpo/ie, GU3NYECKUE U XUMUYECKHE CBOMCTBA (peakuuu ropenns). OKCuabl.
[Tpumenenue kucnopoaa. CriocoObl NOTYYEHUsT KUCIOPO/ia B TaOOPAaTOPHH U POMBIIIJIEHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — ajutoTponHasi MOAU(UKALUS KUCI0pOJa

TennoBoii 3¢ hekT XuMUUECKON peakliK, TEPMOXUMHUYECKHUE YPAaBHEHUS, K30~ U SHAOTEPMUUYECKHE
peakuu. TormBo: yroib 1 MeTaH. 3arpsa3HeHue BO3/lyXa, YCUJIeHHE TapHUKOBOTo 3 dexTa,
paspyleHre 030HOBOTO CJIOS

Bonopon — snement u poctoe BelectBo. HaxoxaeHne Bogopo/ia B mpupoie, (u3nueckie U XUMUYeCKre
CBOICTBa, MPUMEHEHHUE, CTIOCO0bI MoTydeHus. KucioTs! u comu

24

MossipHblii 00bEM ra30B. Pacy€Tbl 1o XUMHUECKUM YpaBHEHUSIM

2.5

®dusunyeckue cBorcTBa BoAbl. Boaa kak pactBoputenb. PactBopsl. HackllieHHbIE M1 HEHACHIIIIEHHbBIE
pactBoOpbl. PacTBOpUMOCTE BeleCTB B BoJie. MaccoBas 10715 BEIIECTBA B paCTBOPE. XUMHUUECKUE
cBoicTBa BoAbl. OcHOBaHMS. Poiib pacTBOPOB B PUpPOJIE U B )KU3HU YeaoBeka. KpyroBopot Bobl B
pupoJie. 3arpsi3HeHHE NMPUPOIHBIX BoJ. OXpaHa U OUMCTKA IPUPOAHBIX BOJL

2.6

Knaccudukanus neoprannueckux coeananennid. Oxcuapl. Kinaccuduxamst okcuaos:
cosieoOpasyromire (OCHOBHBIE, KHCIOTHBIE, aMpOTEpHBIE) U HecolieoOpasyromue. Homenknarypa
okcu10B. DU3nuecKrne U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmyueHue okcuaoB

2.7

OcnoBanust. Knaccugukarus oCHOBaHUI: MIENOYN U HEPACTBOPUMBIE OCHOBaHMs. HomMeHkaTypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyenrne ocHoBaHUI

2.8

Kucnotel. Knaccudukanus kucinor. Homenkmarypa kuciaor. @u3ndeckue 1 XUMHUECKHE CBOMCTBA
kucnot. Psan aktuBHoctn metamuioB H.H. bekerosa. [lonyuenue kucinor

29

Comu. Homenkinarypa coneil. @u3nueckue 1 XuMu4eckue cBorcTna cosieil. [lonydenue coneit

2.10

I'eneTnueckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ




2.11

XHWMHYECKUH IKCIIEPUMEHT: KaU€CTBEHHOE ONIPENIENICHNE COIEPKAHU KUCIOPO/ia B BO3/IyX€E,
NoJIy4eHue, cooupaHue, pacro3HaBaHHe U H3y4eHHUE CBOMCTB KHCIOpOoaa, HaOIoAeHNe
B3aUMOJICHCTBUS BEIIECTB C KUCJIOPOJIOM U YCIOBUS BO3HUKHOBEHHUS U IIPEKPALIEHUSI TOPEHUS
(mo>xxapa), 03HaKOMJICHHE ¢ 00pa3liaMi OKCHIOB M OMMCAaHUE UX CBOICTB, MOIy4YeHUE, COOUpaHue,
pacrno3HaBaHHe U U3Y4YE€HUE CBOICTB BOJ0po/ia (TOpeHune), B3auMOICHCTBUE BOJOPOIa C OKCHIOM
meau(Il) (Bo3MOKHO HCTIONB30BaHUE BUICOMATEPUAIIOB), HAOIIOACHHE 00Pa3II0B BEIICCTB
KOJM4YECTBOM 1 MOJIb, HCCieI0BaHuE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3InYHON
PacTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C OMPEACIEHHON MAaCCOBOM JI0JIEN PACTBOPEHHOIO
BELIECTBA, B3aMMO/ICHCTBUE BOJIbI C METAJJIaMH (HaTPUEM U KaibI[ueM) (BO3MOXKHO HCIIOIb30BaHHUE
BUJIEOMATEPHUAIIOB), ONPE/IEIIEHNE PACTBOPOB KUCJIOT U ILIEJI0YEH € TOMOLIBI0 HHAUKATOPOB,
uccleoBaHie 00paslloB HEOPraHUYECKUX BEILIECTB PA3IMYHBIX KIACCOB, HAOIIOACHHE U3MEHEHUS
OKpPAaCKH MHJIMKATOPOB B pacTBOPAx KUCIOT U LIEN04Yel, u3ydyeHue B3aumoeiicteus okcuna meau(Il) c
pPacTBOPOM CEPHOM KUCIIOTHI, KUCIOT C METAJUIAMH, PEAaKIUi HEUTpaJIU3aliuu, OJy4YEHUe
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHNE OJJHOTO METaJlJIa IPYTUM U3 PAacTBOPA COJIU, PELICHHE
JKCIEPUMEHTAIIbHBIX 3a/a4 110 Teme «BaxkHeiue Ki1accbl HEOPraHUYEeCKUX COSIUHEHUN»

3.1

3.2

3.3

Ilepuonuueckuii 3akoH u llepruoanyeckas cucrema xumuiyeckux snemeHToB JI.1. Menaeneena.
Crpoenue aToMoB. XuMHuecKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

HepBI)Ie IIOIIBITKU KHaCCI/I(i)I/IKaIII/II/I XUMHAYECKUX dJIeMeHTOB. [loHsTue o rpymnmnax CXOoAHbIX 3JICMCHTOB
(IesIouHBIe ¥ MIEIOYHO3EMEIIbHBIC METAIUIBI, FAJIOTeHbI, HHEPTHBIC T'a3bl). DIEMEHTBI, KOTOPHIC
00pa3yroT aMm(pOTEpHBIEC OKCHIBI H THAPOKCHIBI

Ilepuonuueckuii 3akoH. [lepuoanueckas cuctema xumuyeckux snemeHToB .M. Menaeneena.
Koporkonepuoanast u JyimmHHOTIEpHOaHAs (OpMBI [leprnonaeckoil CHCTEMBI XUMHYECKHUX 3JIEMEHTOB
J.1. Menneneesa. [lepuoasl u rpynnsl. PU3MUeCcKuil CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOIA
Y TPYIIBI 3JIEMEHTA

Crpoenune atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. DnekTpoHsl. CTpOeHUE 3JEKTPOHHBIX 000JI04EK
aToMOB nepBbIx 20 xumuueckux 31eMeHToB [lepuoanueckoii cucremst .M. Menneneesa.
XapakTepucTuKa XUMHYECKOT0 3JIEMEHTA 10 ero noJiokeHuto B [lepnoanueckoit cucreme /.M.
Menneneesa

3.4

3.5

3aKOHOMEPHOCTH U3MEHEHUS pPauyca aTOMOB XUMHUUYECKUX DJIEMEHTOB, METAIUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB 10 TpyIaM U nepuojaaM. 3uadenue [leproanueckoro 3akoHa u
Ileproanyeckoii CUCTEMbI XUMHUYECKUX JIEMEHTOB JJIs Pa3BUTUA HAYKH U npakTuku. 1.
MeHeneeB — y4EHBIN U IPakIaHUH

Xumnueckas cBsa3b. KoBanenTHas (ToJisspHas U HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPUIIATEILHOCTh
XUMHUYECKUX 3JIeMEeHTOB. lOHHas CBs3b

3.6

3.7

Crenenb okuciieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pCaKknunu. Hpoueccm OKHCJICHUA 1N
BoccTaHOBICHMA. OKHCIUTEIN U BOCCTAHOBUTEIIH

XUMHUYECKUH SKCTIEPUMEHT: U3y4eHHEe 00pa3lioB BELIECTB METAJUIOB M HEMETAJUIOB, B3aUMO/ICHCTBHE
TUAPOKCH/IA IMHKA C paCTBOPaMU KHUCIIOT M IIEJI0YEH, IPOBEIECHHUE ONBITOB, MIUTFOCTPUPYIOIIUX
MIPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEeHUE, PEaKIIMU Pa3IoOKEHHUS,
COETMHEHUS)

9 KVIACC

Kon
1

1.1

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

BemectBo 1 xumnueckas peakuus. [losropenue

[Iepnonnueckuit 3akoH. [lepnonnueckas cucrema xummdeckux 3neMeHToB .M. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX

IEpHUOaAO0B, Kallusd, KaJblUA U UX COG)IHHGHPII;'I B COOTBCTCTBHH C ITOJIOKCHUEM JJICMCHTOB B
HCpHOHH‘-IGCKOﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpOGHI/Ie BEIIECTBA. BUJbI XHUMHUYECKOU CBSI3U. THIIBI KPpUCTATININICCKUX peIJ_IéTOK, 3aBHUCUMOCTH
CBOMCTB BEIIECTBA OT THUIA KPUCTAJUTMUECKON PEMIETKH U BUIa XUMUYECKO# cBsi3u. Knaccudukamms u
HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB (MEKIyHApOIHAS U TPUBUATbHAS ). XMMHUYECKHE CBOMCTBA
BELIECTB, OTHOCALIMXCS K PAa3JIMYHBIM KJ1accaM HEOPTaHUYECKUX COEAMHEHUMN, TeHEeTHYeCKasl CBSI3b
HCOPraHNYCCKUX BCIUICCTB

1.3

Knaccudukanus XuMHUeCKUX peakiuid 0 pa3IUYHbIM IPU3HAKaM (110 YUCITY U COCTaBY




Y4acTBYIOUIMX B PEAKI[UH BEILIECTB, M0 TEIIOBOMY 3P dEKTY, 10 U3MEHEHHIO CTETIEHENH OKUCIICHUS
XUMHYECKHX 3JIEMEHTOB, MO 0OPAaTUMOCTH, TI0 YUACTHIO KaTanu3aTopa). DK30- U SHAOTEPMHUECKUE
peaxiuu, TepMoXuMudeckie ypaBHeHus. [IoHsITHE 0 CKOPOCTH XMMHUYECKOMN peakiuu

1.4

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakiusaX. [loHsTHe 0 TOMOT€HHBIX U
reTeporeHHbIX peakuusx. [TonsTue o xuMuueckoM paBHOBecHU. PaKTOPHI, BIUSAIOIINE HA CKOPOCTh
XUMHUYECKON peaKIMH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHS

L.5

OKHCANTENEHO-BOCCTAHOBUTEIbHBIC PEAKIINH, HIEKTPOHHBIN OaaHC OKUCIUTENIBHO-
BOCCTAHOBUTENBHOM peakiuu. CocTaBieHNE YPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUi
C MCIIOJIb30BAaHUEM METO/1a ANEKTPOHHOro OanaHca

1.6

1.7

Teopus 2nEKTPOIUTHYECKON TUCCOLMALAN. DIEKTPOIUTHI U HEAIEKTPOJINThL. KaTHOHBI, aHHOHBI.
MexaHu3M 1MCCOLMALMY BELIECTB € PA3IMUHBIMU BUJIAMU XUMUYECKOU cBsI3U. CTENEHb
aucconnanuu. CuibHbIE U cllabble 31eKTPOIUThI. Peakiinu HOHHOro oOMeHa. Y CIoBUs POTEKaHUS
peakiuii H'OHHOro 0OMeHa, OJTHBIE U COKpAIIEHHBIC HOHHBIC YpaBHEHUs peakiuii. CBoOcTBa KUCIOT,
OCHOBAHHUH U cOJIel B CBETE MPEJICTABICHUH 00 3JIEKTPOIUTUYECKOM qucconuanuu. KauecTBeHHbIe
peakuuu Ha HOHBL. [IoHsTHE O TMApPONIH3E coen

XUMHUYECKUI SKCIIEPUMEHT: 03HAKOMJICHHE C MOAEIISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPIaHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJIOB (TpaduTa U anmasa), CIIOKHBIX BEIIECTB (XJIOPHIA HATPHUS);
HCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakuK OT BO3JCHCTBUS pPa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAHKE IEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB, IIPOLECCA AUCCOLUALMY KUCIIOT, HIeJI04YeH
U coelt (BO3MOXKHO HCHOJIb30BAHKE BUI€OMATEPUAIIOB); IPOBEJCHNUE OIBITOB, UITIOCTPUPYIOIUX
MIPU3HAKU IPOTEKAaHUs PEaKIMii HOHHOrO 0OMeHa (00pa30BaHKE OCaIKa, BbIIEICHHE rasa,
00pa3oBaHKEe BO/IbI); ONBITOB, MIUTIOCTPUPYIOLIUX IPUMEPBI OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX
peakuuil (ropeHue, peakliuu pas3yiokeH!s, COEIUHEHMS ); paClIO3HABAaHUE HEOPraHUUECKUX BEIIECTB C
MIOMOILBIO KAYECTBEHHBIX PEAKIIMIA Ha HOHBI; pellieHHe SKCIEPUMEHTAIbHBIX 33134

Hewmertannmsl 1 ux coeIMHEHUS

2.1

OOm1ast xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHs AaTOMOB, XapaKTEpHbIE CTETIEHU
okucyenus. CtpoeHue 1 pu3nvecKre CBONCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XUMHUECKHE
CBOMCTBA Ha IpuMepe Xjopa (B3auMoJieiicTBUE ¢ MeTaJlIaMi, HEMETAJUIaMU, LIEJI0YaMH).
Xnoposogopos. ConsiHas KUCII0Ta, XUMUYECKHE CBOWCTBA, IIOJy4yeHue, IpuMeHeHue. JlelicTBue xjiopa
U XJIOPOBOJIOPO/Ia HA OPTaHMU3M UelloBeKa. BaskHele XJI0puabl U UX HAXOKIACHHUE B IPUPOAE

2.2

2.3

O6mas xapakrepuctuka 3JeMeHTOB VIA-rpymnmbel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTePHBIE
crenieHn okucieHus. CTpoeHrne U (U3HUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB — KUCIOPOJIa M CEPHI.
AnnoTpornHbie MOIU(UKAIIMKA KUCTIOPOJIa ¥ Cephl. XUMUYECKHE CBOMCTBA cepbl. CepoBOIOPOI,
CTpOGHI/IC, (1)I/ISI/IT-I€CKI/IG U XUMHUYCCKHEC CBOﬁCTBa. OKCI/I}IBI CepBI KakK Hpe)lCTaBI/ITCJ'H/I KHUCJIIOTHBIX
okcuioB. CepHast KUCIIOTa, (PU3MUecKe U XMMHUECKHe CBOMCTBa (00II1e KaK MpeCTaBUTeNs Kiacca
KHCIIOT U crienuduaeckne). XUMHIECKUE PEAKITHH, JICKAIIIEC B OCHOBE IMTPOMBIIIJICHHOTO CITOco0a
MOJTy4eHus: CepHOM KUCIOTHL. [Ipumenenue. Comu cepHOM KUCIOTHI, KAYECTBEHHAs PEaKIIUs Ha
cynbdar-uoH. HaxoxieHue cepsl U €€ COSAMHECHHI B IPUPOJIe. XUMUIECKOE 3arps3HCHHE
OKpYKaroIlen Cpeibl COeAMHEHUSIMU CePhI (KUCIOTHBIE T0K/IU, 3aTPA3HEHUE BO3IyXa H BOJOEMOB),
CIIOCOOBI €T0 MPEIOTBPAIICHHS

OO6mas xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbIE
CTETIeHU OKUCJIEHUS. A30T, paclpOCTpaHEeHHUE B MPUPOJE, PU3NUECKe U XMMUYECKHE CBOMCTBA.
KpyroBoport azota B npupoje. AMMHAK, ero (PU3HUuecKre U XUMUYECKHUE CBOMCTBA, TIONyUYeHUE U
IMPUMCHCHUC. Comu aAMMOHUS, UX (1)I/ISI/I‘I€CKI/Ie U XUMHNYCCKHUC CBOﬁCTBa, IMPUMCHCHUC. KauectBennas
peaxius Ha HOHbI aMMOHHUS. A30THasl KUCTIOTa, €€ MoIy4YeHrue, PU3NIECKUe U XUMUIECKIE CBOHCTBA
(oOrmue Kak mpeIcTaBUTENS Kilacca KUCIOT U cnenuduueckue). Mcrnonp30BaHne HUTPATOB U COJEH
aMMOHHS B KaUeCTBE MUHEPATbHBIX YI0OpeHUH. XUMHUECKOE 3arPS3HEHNE OKPYKAIOIIEH CPeIbI
COCMHEHUSIMH a30Ta (KUCIIOTHBIC O/, 3arpsi3HEHUE BO3/IyXa, TOYBHI U BOJIOEMOB)
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docdop, amorpornHbie Moaudukanun Gochopa, puznueckue u xuMuIeckre cBoicTBa. OKCHI
docdopa(V) u pochopnas kuciora, Gu3ndeckre U XUMHIECKHUE CBOMCTBA, TIOTyUYEHUE.
Hcnonws3zoBanne GpochaToB B Ka4ECTBE MUHEPATBHBIX YIOOPECHHI

2.5

O6m1as xapakrepuctrka 31eMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepPHBIC
CTCTICHH OKUCJICHUS. YTIEPO, aNIOTPOIHBIE MOIU(DUKAIINN, PACIPOCTPAHCHHE B TIPUPOJIC,
(dbuznmvecKkre u XuMUIecKue cBoicTBa. Anacopomus. KpyroBopor yriepona B npupoae. OKCHabl
yriepoaa, ux (1)PI3H‘-I€CKI/IC U XUMHUYCCKUEC CBOfICTBa, ,Z[GI>'ICTBPIC Ha JXUBBIC OPIraHU3MbI, IIOJTYYCHUC U




MPUMEHEHHE. DKOJIOTHYECKUE IPOOIeMBbI, CBSI3aHHbIE ¢ okcuaoM yriaepoaa(IV); rumoresa
r7100aIbHOTO MOTEIUICHUS KIIMMaTa; MapHUKOBBINA AP PEeKT. YTOoNbHAs KUCIOTA U €€ COJH, UX
¢bu3nyecKkre U XUMHUYEeCKHe CBOMCTBA, MOTyYeHHe U puMeHeHre. KauecTBeHHas peakius Ha
KapOoHaT-uoHBIL. Vcnonb3oBaHne KapOOHATOB B OBITY, METUIIMHE, IIPOMBIIUIEHHOCTH U CEIbCKOM
X0351CTBE

2.6

2.7

2.8

[TepBoHavaIbHBIC TOHATHS 00 OPTAHMYECKHUX BEIIECTBaX Kak O COCIMHECHUSX yriepoja (MeTaH, dTaH,
STUJICH, alleTUIICH, YTaHOJI, TIIULEPUH, YKCYCHasl KucioTa). X cocTaB U XUMHUYECKOE CTPOCHUE.
[TonsATHE O OMOTOTHYECKH BAXKHBIX BEIIECTBAX: JKUPaAX, OCIKaxX, yIIeBOAaX — M UX POJIA B KU3HHU
yesoBeka. MaTtepuaibHOE €JMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCTMHECHUM

Kpemuuii, ero ¢pu3zndeckne 1 XUMHUECKUE CBOICTBA, MoydeHue U npuMeHenne. CoenHeHus
KpeMHHUA B pupoze. O0uue npencrasienus o6 okeuae kpeMuusi(IV) u kpeMHueBoit Kuciore.
Cunukarel, UX UCIOJIB30BaHUE B OBITY, METUIIMHE, IPOMBIIIICHHOCTH. BaskHee cTrponTenbHbie
MaTepHalibl: KepaMUKa, CTEKII0, IEMEHT, O€TOH, enie300eToH. [Ipobiemsl 6e3omacHoro
HCIIOJIb30BAaHUsI CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEIHEBHON KU3HU

XUMHUECKUH SKCIIEPUMEHT: U3yd4eHUE 00pa3I[0B HEOPTAaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHCJIOTHI; IPOBEICHNE KAYECTBEHHBIX PEAKIINi Ha XJIOPHUI-MOHBI M HAOIIOJeHNE TPU3HAKOB UX
IMPOTCKAHUS,; ONIBITHI, OTPAKAIOIINUC (1)1/131/1‘-IGCKI/I€ 1 XUMHYECKHE CBOMCTBA raJJOreHOB M X
COeTMHEHUH (BO3MOKHO MCIIOIB30BaHUE BUICOMATEPHAIOB); 03HAKOMIICHHE C 00pa3aMu XJI0pUaI0B
(raymoreHu10B); 0O3HAKOMIICHHE ¢ 00pa3aMu Cepbl U €€ COeAMHEHUAMHE (BO3MOKHO HCIIOJIb30BaHHE
BUIEOMATEPHAJIOB); HAOIIOICHHE TIpoliecca 0OyTIIMBaHUA caxapa MoJ| IeiicTBHEM
KOHLIEHTPHPOBAHHOM CEPHOM KHCIOTHI; H3yUeHHE XUMHUYECKUX CBOWCTB pa30aBIICHHOM CEpHOM
KHCJIOTHI, IPOBEJICHHE KAYeCTBEHHOMN peakIiy Ha CyJib(aT-HOH 1 HAOII0CHNE TIPU3HaKa €
NPOTEKaHHs; 03HAKOMJICHHE ¢ (PM3MYECKUMU CBOMCTBaMH a30Ta, pochopa U UX COeTMHEHUN
(BO3MO>KHO HCIIOJIb30BAHNE BUICOMATEPHUAIIOB), 00pa3amMu a30THBIX U (POCPOPHBIX yI0OpEeHUH;
nojy4eHue, coOupanue, paclo3HaBaHHe M U3yYCHHUE CBOMCTB aMMHAKa; IIPOBEJCHNE KAYECTBEHHBIX
peakiuii Ha HIOH aMMOHUS U (pocdaT-noH U U3y4eHne MPU3HAKOB UX NMPOTEKAHHs, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C ME/IbIO (BO3MOKHO MCIOJIb30BaHUE BUICOMATEPHAIIOB);
U3y4eHNe MOJIeNIeH KPUCTAUIMYECKUX PEHIETOK anMmasa, rpadura, QpysiepeHa; 03HaKOMIICHHE ¢
MIPOLIECCOM aZCOPOIIMH PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IPOTHBOTa3a; MoJdy4eHne, coOupaHue, pacrio3HaBaHNE U N3Y4EHHE CBOMCTB yIIIEKUCIIOTO rasa;
MIPOBE/IEHNE KaUeCTBEHHBIX peakluii Ha KapOOHAT- U CHIIMKAT-UOHBI M U3y4YE€HHUE MPU3HAKOB UX
IMPOTCKAHUSA; O3BHAKOMJICHHUEC C HpOILYKHI/IefI CHUINKATHOU MPOMBIINIJICHHOCTH,; PCIICHUC
HKCHEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxHele HeMeTalIbl U UX COeAMHEHUS

MeTtannsl 1 UX COSINHEHUS

3.1

3.2
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OO01mas xapakTepruCcTUKa XUMUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX TOJIOKEHHUS B
[Tepuoanueckoii cucreme xumuueckux snemenTon J[.U. MenneneeBa u ctpoenus aromoB. CTpoeHue
MeTauioB. MeTrajuinueckasi CBA3b U METANIMYECKask KPUCTAIUIMUECKas peIETKA. DIEKTPOXUMUYECKUM
PsAI HAaIPSKEHUN METAJUIOB

dusnyueckue 1 XUMHIECKHE CBOMCTBA MeTauioB. O0mIre crocoOs! monydeHus MetamioB. [lonarue o
KOPPO3UH METAIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyTYH,
JIOPaIFOMUHUN, OpOH3a) U UX PUMEHEHHE B OBITY U MMPOMBIIIJIEHHOCTH

[Ilenounbie MeTabl: osoxkenue B [lepuoanueckoit cucreme Xumuyeckux 3yemeHTon .M.
MenzeneeBa; CTpOEHHE UX aTOMOB; Hax0XAEHUE B pupoe. PU3HUECKUE U XUMUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kamust). OKCHUIIBI ¥ TUIPOKCHUABI HATPUS U Kanus. [[pumMeHeHne menoqHbIx
METAJUIOB U UX COCTUHEHUH
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[IerouHO3EeMeENBHBIE METAJUIBI MArHUM M KaJbLUM: MonoxeHue B [lepuoanueckoi cucreme
xuMuyeckux anemenToB /.M. MenzeneeBa; cTpoeHre UX aTOMOB; HAX0XK/IEHUE B IIPUPOJIE.
dusnyeckre 1 XMMUYECKHE CBOMCTBA MarHus U Kaiublius. BakHewmme coequHeHnsT KaTblusl (OKCH/I,
THIPOKCHI, COJN). JKECTKOCTH BOJBI M CLIOCOOKI €€ yCTpaHEHHS

3.5

Amomunuit: nonoxenue B [lepuoanueckoi cucteme xumuueckux 3iuemenToB J.M. Menaeneesa;
CTPOEHHE aTOMa; HaXOXKJIEHHE B TIpUpoe. PU3HuecKre U XUMUYECKUE CBOMCTBA AJTFOMUHUSL.
AmM@oTepHbIe CBOICTBA OKCUIA M THPOKCHIA ATTFOMHHUS

3.6

Kenezo: nonoxenue B [lepuonnueckoii cucreme xumuueckux snemeHTos .. Menzaeneena;
CTPOEHHE aTOMa; HaXOKJIeHue B pupoje. Pu3nyeckue U XMMUYECKHE CBOKWCTBA kene3a. OKCuapl,
ruapokcuabl ¥ conu xenesza(ll) u sxeneza(Ill), ux cocra, cBOMCTBa U MOTyUYEHUE




3.7

4.1

4.2

4.3

XUMHYECKUH IKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3IiaMu METAJUIOB U CIUIABOB, UX (PH3NUECKUMH
CBOMCTBaMHU; U3yUYCHHE PE3YIIHTATOB KOPPO3UH METAIOB (BO3MOXKHO UCIIOJIE30BAHUE
BHJICOMATEPHAIOB), 0COOEHHOCTEHN B3aMMOICHCTBHS OKCHA KaJIbIUs U HATPHsI C BOJIOHM (BO3MOXKHO
HCII0Ib30BaHNUE BUIEOMATEPUAIIOB); UCCIIEOBAaHUE CBOMCTB KECTKON BOBI; MPOIIECCa TOPEHUS
xKene3a B KHCJIOpoie (BO3MOXKHO MCIIOIb30BaHKUE BHICOMATEPHAIIOB); PU3HAKOB MTPOTCKAHUS
KaueCTBEHHBIX PEAKIUN Ha MOHBI (MarHus, KaJbLUs, aTlOMUHMS, LIMHKA, kene3a(ll) u sxeneza(11l),
menu(Il); HabnroeHue U oNMKrcaHue MPOIECCOB OKPAIIMBAHUS TIJITAMEHU MOHAMH HATPHUs, KAJIHSI |
KaJbIUs (BO3MOYKHO HCITOJIb30BAHKE BUICOMATEPHAIIOB); UCCIIeI0OBaHIE aM(OTEPHBIX CBOHCTB
THAPOKCH/IA AJTFOMUHMS M THIPOKCHAA [IMHKA; PEIICHHE SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«Baxxuelinime MeTaIibl U UX COCIUHEHUSY

XuMHS ¥ OKpYXKarolas cpeaa

HoBbie maTepuansl 1 TexHOJIOrMU. BellecTBa 1 MaTepuaibl B HOBCEAHEBHOM KU3HU YEIOBEKA. XUMUS
1 310poBhe. bezonacHoe ucnosib30BaHNE BEIIECTB U XUMUYECKHUX Peakiuid B ObITy. [lepBas momorb
[PYU XUMHYECKUX 0KOTaX U OTPaBJICHHUSIX

OCHOBBI 3KOJIOTHYECKON IPaMOTHOCTU. XMMHUECKOE 3arpsisHeHne okpyxatomen cpeasl [1/1K. Ponb
XUMHH B PEIICHUU IKOJIOTUYeCKuX mpoodiem. [IpupoaHbie HCTOYHUKH YTIIEBOJAOPOAOB (Yroib,
MIPUPOJIHBIN ra3, HeTh), MPOIYKTHI UX MEPEPAOOTKH, UX POIb B OBITY U MPOMBIIUICHHOCTH

XUMHUYECKUI SKCIIEPUMEHT: H3yueHUe 00pa31[0B MaTepHaioB (CTEKIIO, CIUIaBbl METAJLIOB,
MIOJINMEPHBIE MaTepUaIbl)




ITPOBEPAEMBIE HA OI'D 10O XUMHWU TPEBOBAHUA K PE3YJBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI OCHOBHOT'O OBIIEI'O
OBPA3OBAHUA

Kon
nposep
TpeOOB

1

1.1

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 6a30BOr0 YPOBHS 0CBOECHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI0 0011ero o0pa3oBanusi Ha ocHoBe PI'OC

IIpencraBnenue:

0 T03HABAa€MOCTH SIBJICHUI npupoabl, IOHUMAHUC 00BEKTUBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOM
HAaYyKH KakK obnactu COBpPEMEHHOI'O €CTECTBO3HAHM A, KOMIIOHCHTA O6H.[CI>1 KYJIBbTYPbI U
HpaKTquCKOﬁ ACATCIIBHOCTU YCIIOBCKA B YCIIOBUAX COBPEMCHHOI'O O6H.I€CTBa; IIOHMMAaHHUEC MCCTa
XUMHHU CPEAN APYTUX €CTCCTBECHHBIX HAYK

1.2

0 HAYYHBIX METOJAaX IMO3HAaHHsA, B TOM YHUCJIC SKCIICPUMEHTAJIbHBIX U TCOPETUUYCCKHUX METOAAaX
HCCIICAO0BaHMA BEIICCTB U U3YUYCHUSA XUMHUUYCCKUX peaKHI/Iﬁ; YMCHUEC UCIIOJIB30BATh MOJACIN JJIA
00BsACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o chepax nmpodeccnoOHATEHOM IeATETPHOCTH, CBSI3aHHBIX C XUMHUEH U COBPEMEHHBIMH
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha TOCTHKEHUSIX XUMHUECKON HAYKH, YTO MO3BOJIUT O0yJarOIIUMCS
paccMaTpuBaTh XUMHIO Kak cepy cBoeH Oymyiei mpohecCuOHaTbHOM NesITeIbHOCTH U CIeTIaTh
OCO3HAHHBIN BBIOOP XUMUU KaK MPO(UIBLHOTO MPpEeAMETa IPU MEePexo/ie Ha YPOBEHb CPEIHETr0
o01m1ero o0pa3oBaHUs

Brnanenue cucremMoil XMMUYECKUX 3HAHUN U YMEHUE PUMEHATh CUCTEMY XMMUUYECKUX 3HAHUH,
KOTOpasi BKJIFOYAET:

2.1

BaXHENIINE XUMUYECKHE NIOHATHUSA: XUMUUECKUH 2JIEMEHT, aTOM, MOJIEKYJIA, BELLIECTBO, IPOCTOE U
CJIO’KHOE BELIECTBO, OMHOPOJHAS U HEOAHOPOIHAS CMECh, OTHOCUTEIIbHBIEC ATOMHAS M MOJIEKYJIAPHAS
Macchl, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHbIN 00BbEM, OKCHT, KMCIIOTA,
OCHOBAHHUE, COJIb (CpelHss), XMMUYECKasl PEaKlts, peakKlui COeIMHEHMS], PEaKLIMU pa3IoKeHus,
peakLuy 3aMeIleHNs, peaKkIiui 0OMeHa, TeII0BOH 3((PEKT peakum, 3K30- U SHI0TEPMUUYECKHE
PEaKIMH, paCTBOP, MAaCCOBast 10JI1 XMMUYECKOTO 2JIEMEHTA B COCIMHEHNN, MacCOBas JOJs U
IIPOLIEHTHAs KOHLICHTpALKs BEILIECTBA B PACTBOPE, PO aTOMA, dJIEKTPOHHBIHN CIIOW aToMa, aTOMHAs
opOuTaib, palyc aToMa, BaJICHTHOCTb, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBA3b,
JJIEKTPOOTPHULATEILHOCTD, IIOJIIPHAs U HENOJIIPHAs KOBAJICHTHAs CBSA3b, HOHHAS CBA3b,
MeTaJuIn4YecKasl CBs3b, KpHUCTAIIINUECKas pelI€Tka (aToMHas, HOHHAsl, MeTaJuInYecKasi,
MOJIEKYJIIpHAsi), MIOH, KATHOH, aHUOH, JIEKTPOJIUT U HEANIEKTPOJIMT, HIEKTPOIUTHIECKAS
JMCCOLMALIUS, PEAaKIIMM HOHHOTO 00MEeHa, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUHU, OKUCIIUTEIb
Y BOCCTAaHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIICHHE, AJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, 00paTUMBbIe
1 HeoOpaTHMbIe Peakllii, CKOPOCTh XUMHUYECKON peakliuu, kartanuzarop, [1/IK, koppo3us meranios,
CILIaBbI

2.2
2.3

OCHOBOIIOJIararife 3aKOHbl XUMHUH: 3aKOH COXpaHEHUs MacChl, nepuoandeckuii 3axon J[. 1.
MenpeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo

TCOPHUU XUMUUN: AaTOMHO-MOJICKYJIApHAs TCOpHU, TCOPUS SHCKTpOHHTquCKOﬁ JUcconranmmn

Brnanenue ocHoBaMHM XHMHYECKOM I'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHE MIPaBWIBHO MCIOJIb30BaTh U3yUEHHBIE BEIIECTBA U MaTEpUaIbl (B TOM YHCIIE MUHEPAJIbHbBIE
y100peHus, MeTaJUIbl M CILIABbI, POYKTHI IEPEPAOOTKU MPUPOIHBIX UCTOYHUKOB YIJIEBOAOPO/IOB
(yras, mpupoHoro rasza, HeTu) B OBITY, CETLCKOM XO3sICTBE, HAa POU3BO/ICTBE U IIOHUMAaHUE
3HAYEHUS )KUPOB, OEJIKOB, YIIIEBOJIOB JIJIsl OPraHKW3Ma YellIOBEKa; YMEHHE MPOTHO3UPOBATh BIMSHHE
BELIECTB U XMMUYECKHUX IIPOLIECCOB HAa OPraHU3M Y€JIOBEKa M OKPYKAIOLIYIO IPUPOJHYIO CpENY

3.2

YMCHHUEC UHTCTPUPOBATE XUMHNYCCKUEC 3HAHHA CO 3HAHUAMU JPYTUX y‘-IC6HBIX npeaMcTOB
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HaJIM4YUe OTbITa paboThI C pa3IMYHBIMUA UCTOYHHUKAMU HH(POPMAIUH 110 XUMUU (HAyIHAS U HAyYHO-
MOMYJIsIpHAs IUTEpPaTypa, CJIOBAPH, CIIPABOUYHUKH, HHTEPHET-PECYPCHI)
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yMeHHE 00bEKTHUBHO OLICHUBATh HH(OPMALIHIO O BEIIECTBAX, UX MPEBPAIICHUIX U MPAKTUIECKOM
MIPUMEHEHUH U YMEHUE UCTIONB30BaTh €€ JIsl pelIeHHs Y9eOHO-TT03HABATENbHBIX 3a/1a4

Branenne ocHoBaMu NOHATUHHOTO anmnapara 1 CHMBOJIMYECKOTO A3bIKa XUMHH JIJI1 COCTaBICHUS
(hopMyIl HEOPraHUYECKUX BEIIECTB, yPaBHEHUN XUMUYECKUX PEAKINil; OCHOBAMH XUMUYECKOU
HomeHksatypsl (IUPAC u TpuBHanbHON)

VYMeHue 00bACHATH CBA3b ITOJI0KEHHUS DJICMEHTA B HCpHOI[PI‘ICCKOfI CUCTEMCE C YHCIIOBBIMU




XapaKTepUCTHUKAMU CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, o0liee Yucio
AJIEKTPOHOB), PaCIPEIEICHUEM MIEKTPOHOB 110 3HEPTETUUECKUM YPOBHSM aTOMOB IIEPBBIX TPEX
MIEPUOJIOB, KAJIUSI U KaJbIUS

[IpencraBieHue o NepuoINYECKON 3aBUCIMOCTH CBOMCTB XMMUYECKHX AJIEMEHTOB (paanyc aTroma,
3IEKTPOOTPHUIIATENBHOCTD ), TPOCTHIX U CIOKHBIX BEIIECTB OT MOJIOKEHUS AJIEMEHTOB B

6 [lepuoanueckoii cucreme (B MaJIbIX MEPHOJaX U TJIaBHBIX MOJATPYINAX) U 3JEKTPOHHOTO CTPOCHUS
aToma
7 YMenue KinaccupuIpoBaTh:

7.1 XUMHYECKHUE JIEMEHTBI

7.2 HEOPraHWYECKHUE BEIIECTBA

7.3 XUMHYECKUE PEeaKIUU

8 YMeHue onpeaessiTh:

8.1 BaJICHTHOCTh M CTEINIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsiji HOHA

8.2 BUJI XUMUYECKOM CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPhI B COETUHEHUSIX

8.3 XapakTep cpeiibl B BOJHBIX PAacTBOpax BelecTB (KUCIOT, OCHOBAHUH)

8.4 OKHCJIUTENh U BOCCTAHOBUTEIb

9 YMeHue XxapakTepu30BaTh (GU3NUESCKUE U XUMUYECKUE CBOMCTBA:

91 MPOCTBIX BEIIECTB (KUCIIOPOI, 030H, BOJIOPO, TpaduT, aiMas, KpeMHUH, a30T, pocdop, cepa, XJop,
HaTpUH, KaJui, MarHWM, KaJIbIMK, aTFOMHHHH, JKEJI€30)

CJIOKHBIX BEILIECTB, B TOM YHCJIE UX BOJHBIX PAaCTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPO/I,

92 CEPOBOJIOPO, OKCHBI U TUIPOKCU Bl MeTallIoB I-IIA rpynm, amomunus, meau (1I), nunka, sxenesza
(IT u III), oxcuner yraepoaa (I u IV), kpemuus (IV), azora u docdopa (Il u V), cepsr (IV u VI),
CepHHUCTAs1, CepHasi, a30THUCTas1, a30THAs, (hocPopHasi, yroiabHasl, KpeMHHEBAsE KHUCIIOTA U X COJIH)
MIPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS,

9.3 IIPUMEHEHHUE BEILIECTB B 32aBUCUMOCTH OT UX CBOWMCTB, BO3MOKHOCTb MMPOTEKAHUS XUMUYECKUX
MIPEBPAIICHUI B PA3TMYHBIX YCIOBUSIX

10 YMeHHe cOCTaBIsATh MOJIEKYJIIPHBIE U HOHHBIE YPABHEHUS PEAKIIU, B TOM YHCIIE:

10.1 | peakuuii HFOHHOro oOMeHa

10.2  OKHMCIHUTENBbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI

10.3  WIIIOCTPUPYIONINX XUMHUYECKHE CBOMCTBA H3yUYEHHBIX KJIaccoB (TPYII) HEOPTAHUYECKUX BEIECTB

10.4  moATBepKIaIIMX F€HETHYECKYIO B3aUMOCBSI3b MEX1Y HUMU

11 YMeHue BIYUCIATH (IPOBOIUTH PacUEThl):

1]  OTHOCHTENBHYIO MONEKYJIAPHYIO 1 MOJAPHYIO MACCEI BEILECTB, MACCOBYIO 10O XHMIIECKOTO
3JIEMEHTa B COEIMHEHHUH

11.2  MaccoBylo J0JI10 BEIIECTBA B PaCTBOPE,

11.3  KOIMYecTBO BEIIECTBA U €ro Maccy, 00beM razoB

114 1O YPaBHEHHAM XMMHYECKUX peaxIuii 1 HaXOUTh KOJMYECTBO BEIIECTBA, 00BEM B Maccy
pEeareHTOB WX MPOTYKTOB PEAKIIUN

12 Bnanenue (3HaHne 0CHOB):

OCHOBHBIMH METOJIJaMU HAYYHOTO TTO3HAHUS (HaOJI0/IeHne, N3MEPEHHE, SKCTICPUMEHT,

12.1 MOJIETMPOBAHUE) MPU U3YYEHUH BEILIECTB U XUMUYECKUX SIBJIICHUHN; YMEHHE C(HOPMYITUPOBAThH
MpoOJIeMy | MPEATIOKUTh YTH €€ pereHHUs

122 0e30MmacHo# paboThl ¢ XUMUYECKUMU BEIIECTBAMH, XUMHUECKOH MOCY10i 1 1a00paTOpHBIM
obopymoBaHUEM
MpaBHJIaMU O€30MACHOTO OOpaIeHHs C BELIECTBAMH, UCIIOJIb3yEMbIMH B MIOBCEAHEBHON KHU3HHU,

|p3  TPABHIAaMH [OBEJCHHS B LEAX cOepeXeHUs 3I0POBbs U OKPYKAOIIeH npnp?nﬂoﬁ Cpelibl;
MOHMMaHKE Bpesa (0MacHOCTH) BO3CHCTBHS Ha KUBbIE OPTraHU3MBbI ONPECIEHHBIX BELIECTB,
Croco00B YMEHBIIIEHUS U MPEAOTBPAIICHUS UX BPEAHOTO BO3CHCTBHS

13 Hanuune npakTuyecKkrux HaABBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS CIEIYIOMINX XUMUUYECKUX
9KCIIEPUMEHTOB:

13.1  wu3yyeHue u onucaHue (PU3NUIECKUX CBOMCTB BELIECTB; O3HAKOMJICHUE C (PU3UUECKUMHU U




XUMUYECKUMH SIBJICHUSIMU; ONBITHI, WILTFOCTPUPYIOIINE MPU3HAKH POTEKAHNS XUMUYECKHUX
peakuui

13.2 | u3yuyeHue cnocoOOB pa3eieHus cMecen
MOJIyYEHHE KUCIIOPO1a U U3YUYEHUE €r0 CBOMCTB; MOIY4YE€HUE BOAOPOAA U U3YUEHUE €TI0 CBOMCTB;

13.3  nojydeHue yrieKuclIoro ra3a U M3ydyeHHe ero CBOMCTB; IOJIydeHHE aMMHaKa U U3y4EHHE ero
CBOMCTB

13.4  npuroToBIIEHUE PACTBOPOB C OIPEIEIEHHON MacCOBOM J10JIel PACTBOPEHHOIO BEIIECTBA

13,5  PPHMCHCHHC HHIMKAaTOPOB (;makmyeca, METHJIOpaHIKa 1 benondranensa) i onpereneHus
XapakTepa cpesibl B pacTBOpax KUCJIOT U LIEN0Yen
HCCJIEI0OBAHUE U ONMCAHUE CBOMCTB HEOPTAaHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB; U3yUEHUE

13.6 B3aMOJICUCTBHUS KUCIIOT C METAJIaMHU, OKCUJIaMU METAJLJIOB, PACTBOPUMBIMH H HEPACTBOPUMBIMIL
OCHOBaHUSIMH, COJISIMU; IIOJyYEHUE HEPACTBOPUMBIX OCHOBAHUI1; BBITECHEHUE OHOIO METaJlja
JPYTUM U3 pacTBOPa COJIM; UCCIIe0BaHNE aM(pOTEPHBIX CBOWCTB I'MAPOKCHUIOB AIIOMUHUS U LINHKA
peleHre HKCIIepUMEHTAIbHBIX 3a1a4 110 TeMaM: «OCHOBHBIE KJ1acChl HEOPTaHUYECKUX

13.7  coeauHeHU»; «DIEKTPOIUTHUECKAS JUCCOLMaLUA»; «BaxHelle HeMeTallIbl ¥ X COETUHEHUSNY;
«BaxHeiile MeTauIbl U UX COCTUHEHUS»
XUMHUYECKHE IKCIIEPUMEHTBI, WIITFOCTPUPYIOLIUE IPU3HAKY TPOTEKAHHsI peaKkii HOHHOro 0OMeHa,

13,8  KAUCCTBEHHBIC PEAKIMH HA MPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HOHBI: XTOPHI-, Oopomu-,
noua-, cynsgar-, pochar-, kapOOHAT-, CUIMKAT-aHUOHBI, THAPOKCUI-MOHBI, KATHOHBI AMMOHHS,
MarHusi, KaJibLus, allOMUHUS, Kene3a (2+) u xkenesa (3+), menu (2+), HuHKa

14 YMeHnue:

14.]  TPEACTaBIATH PE3YIBTAThI KCIICPUMEHTA B ¢dbopMe BBIBOJIOB, 10KA3aTENILCTB, IPa(UKOB U TaOIUL U
BBISIBJISITh SMIIUPUYECKHE 3aKOHOMEPHOCTH

14,  YCTAHABIMBATH CBA3H MENKJLY PEAbHO Ha0JII0/JaeMBbIMUA XMMUYECKUMH SIBJIEHUSIMU U IIPOLIECCAMU,

MMPOUCXOAAIINMHU B MAKpPO- 1 MUKPOMHUPCE, O0OBACHATH IMPUYINHBI MHOFOO6paSI/I$[ BCIICCTB




IHHEPEYEHbB 2JIEMEHTOB COJAEPKAHMUSA, ITPOBEPAEMbBIX HA OCHOBHOM
I'OCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

HepBOHa‘IaJ'IBHBIe XUMHUYCCKUEC ITOHATHUA

1.1

UucTteie BemecTBa u cMecH. CriocoObI pasielieHus: cMecei

1.2
1.3

ATOMBI U MOJICKYIJIBI. Xumuueckrue »iaeMeHThl. CHMBOJBI XMMHYSCKHX 3JIEMEHTOB. HpOCTI)IC u
CJIOKHBIC BECIICCTBA.

Xumuaeckas (bopMyna. BanenTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTEeIIeHb OKHUCIICHUS

1.4

1.5

3aKkOH TOCTOSHCTBAa cocTaBa BemecTB. OTHOcuTenbHas aroMmHas Macca. OTHOcUTeNbHas
MOJIEKYJIsIpHasl Macca. MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COEIMHEHUHT

Konmaecto BemectBa. Monb. MoinsipHas macca. Monsipablii 00bEM ra3oB. B3anMocBs3b KOTUYECTBA,
MAacChl U YHCIIa CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

dusnuecKkue U XUMHUYECKUE SBJICHMs. XMMHUYECKas peakuus M e€ NpHU3HaKU. 3aKOH COXpaHEHHUs
Macchl BEUIECTB. XUMUYECKNUE YPABHEHUS

Ilepnonnueckuit 3akoH u Ilepuonmueckas cucrema Xxumudeckux snemeHToB .M. MeHnneneesa.
CrpoeHune aTOMOB

2.1

Ilepuoguueckuit 3axkoH. Ilepmonnueckas cucrema xumuueckux snemeHTtoB J[M. Menneneesa.
Ilepuonsl u rpynmsl. PU3AYECKUM CMBICH IOPSAIKOBOIO HOMEPA, HOMEPOB IIEpUOAA WU TIPYIIIBI
JJIEMEHTA

22

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M30Tombl. DnekTponbl. CTpoeHue 3JIEKTPOHHBIX 000JI09eK
aToMoB nepBbIx 20 xuMuueckux 31eMeHToB [lepuoamueckoii cucremst [1.11. Menneneesa

23

3.1

3aKOHOMEPHOCTU B W3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOMOB, KalMs,
KaJIbIMs (painyca aTOMOB, JIEKTPOOTPHUIIATEIIBHOCTH, METAJUTMYECKUX U HEMETAUIMUYECKUX CBOWCTB)
U HUX COEIMHEHUH B COOTBETCTBUM C IIOJOKEHHEM 3JieMEeHTOB B llepuommyeckoil cucreme u
CTPOCHUEM HX ATOMOB

CrtpoeHue BemecTBa

Xumuueckasi cBsi3b. KoBaneHTHast (MOJjsipHass W HEMOJSpHAs) CBSI3b. OJIEKTPOOTPUIIATEITHLHOCTH
XUMHUYECKUX 3JIeMEeHTOB. MloHHas cBs13b. MeTayunueckas CBs3b

3.2

4.1

Turnsl KPpUCTATINIMICCKUX peH_IéTOK (aTOMHa}I, HWOHHAas, MeTaJ'IJII/I‘-IeCKaSI), 3aBHCUMOCTb CBOMCTB
BCIICCTBA OT TUIIA KpHCTaHHH‘IGCKOﬁ pCHIéTKI/I u BHUJa XHUMHYECKOU CBI3H

Baxneiine npeactaBuTenu HeOpraHMyeckux BemiecTB. Hemeramnsl u ux coenunenus. Meramisl U
UX COEIUHEHUSI

Knaccudpukanys u HOMEHKIaTypa HEOPraHMYECKMX COEIMHEHUH: OKCHUIOB (coseoOpasyromue:
OCHOBHBIE, KHCIIOTHBIE, aM(DOTEPHBIE) U HECOJIe0Opa3yIOIIKe; OCHOBAHHH (IIENOYN U HEPACTBOPUMBIE
OCHOBaHUS); KUCJIOT (KUCIOpOACOAepkKalliie U OECKUCIOPOAHbIE, OAHOOCHOBHBIE 1 MHOTOOCHOBHBIE);
coneil (CcpeTHUX M KUCIIBIX)

4.2

4.3

du3nyeckue U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJAOPOA, XJIOpa, KUCIOPO/a,
cepsbl, a30Ta, pocdopa, yriaepoaa, KpeMHUS

dusnueckue 1 XUMHUECKUE CBOMCTBA IMPOCTBIX BEHICCTB-MCTAJUIOB: JIMTUA, HATPUA, KAJIWA, Mardiusd 1
KaJbIUsl, AIFOMUHUS, Kelle3a. DIEKTPOXUMHUUECKHUH Psijl HAIPsHKEHUH METaIJIOB

4.4

4.5

4.6

dusznueckue M XHUMHUYECKHE CBOMCTBA BOJOPOJHBIX COEIMHEHUI HEMETaUIOB: XJIOPOBOJOPOJA,
CEpOBOAOPOA, aMMHAKA

dusnyeckue U XMMHUYECKHME CBOWCTBAa OKCHAOB HemetawioB: cepbl (IV, VI), azora(ll, IV, V),
docdopa(Ill, V), yraepona(ll, IV), kpemaus(IV). [Tonyuenne okcuaoB HEMETAIIOB

Xumnueckue cBoicTBa okcuaoB: MmetawioB IA-IIIA rpynn, nunka, memu(Il) u sxenmesa(Il, III).
[TonydyeHne OKCHIOB METAIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHMH M aM(pOTEPHBIX THAPOKCHIOB (HAa NpPUMEpPE THIPOKCUIOB
QJIFOMUHUS, XkKele3a, HUHKa). [Tomyuenre ocHoBaHMH U aM(OTEPHBIX T'MIPOKCUIOB

4.8

OO0mue XMMUYECKHE CBOMCTBA KHUCJIOT: XJOPOBOJOPOJIHON, CEPOBOJIOPOIHOM, CEPHHUCTOM, CEPHOM,
a30THOH, GochopHOl, KpeMHUEBOH, yronbHOH. Oco0ble XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOMN
CEpHOM M a30THOM KUCIOT. [lomyuenne kucior

4.9

OO6mume XxuMHUIECKHEe CBOMCTBA cpeHux colier. [Tomyduenue coneit




[Tonmyyenue, coOmpaHue, pacrmo3HaBaHWE BOIOPOJA, KHCIOPOJA, aMMHaKa, YIJICKHUCIOro ra3a B

4.10
nabopaTtopuu
411 [TonyyeHnne aMMuaka, CEpHON M a30THOM KHCIOT B MPOMBINUIEHHOCTH. OOmIHe croco0bl NOTydYeHus
METaJJIOB
4.12  T'eHernueckas CBsI3b MEXIY KJIACCAMU HEOPraHUYECKUX COCAUHEHUMN
5 XHUMHUYECKUE PEAKIUN
Knaccupukanus XUMHYECKHX PEAKIHMA [0 pasIuYHbIM TPU3HAKAM: TI0 YHCIYy H COCTaBy
5.1 | yuyacTBYIOIIMX B pEaKklUU BEIIECTB, IO TEIIOBOMY 3 (EKTy, M0 U3MEHEHUIO CTENeHEW OKHCIICHUs
XUMHUYECKUX HJIEMEHTOB
59 TennoBoi AP PeKT XUMUIECKON peakIiy, TEPMOXUMUYECKAE YpaBHEHUS. DK30- U HJOTEPMUYECKHE
) peakuuu. TepMOXUMUYECKHE YPABHEHUS
53 OKHCIIUTENTPHOBOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENN U BoccTaHOBUTENHU. [Iponecchl okucnenus
' Y BOCCTAHOBJICHUS. DIIEKTPOHHBIN OalaHC OKUCIUTEIbHOBOCCTAHOBUTEIBLHON pEeaKIIuu
54 Teopus 37EKTPONUTUYECKON aucconuanuu. KaTuoHbl, aHUOHBI. DJEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
) CunpHble U crnadble 3eKTpoauThl. CTeneHb AUCCOIAINH
55 PeaKI_II/IIiI. MOHHOTO oOOMeHa. YclloBus _TIpOTEKaHHs peakiuii HMOHHOTO OOMEHa, TOJHbIE U
COKpaIlI€HHbIC HOHHBIC YPAaBHEHUS PEAKIIHI
6 XuMUA U OKpyKarouas cpeaa
BemectBa 1 maTepualibl B MOBCEIHEBHOW KU3HM YeJOBEKa. be3onacHoe ucnosib30BaHUE BELIECTB U
6.1 | xummueckux peakuuii B jaboparopun u ObiTy. llepBas momomp Npu XMUMHYECKHUX OXKOrax H
OTPaBJICHUSIX
XUMUYECKOe 3arps3HeHHE OKPY)KAIOIIeH cpelbl (KUCIOTHBIC JT0K/IU, 3arpsi3HEHUE MOYBbI, BO3IyXa U
6.2 BOJIOEMOB), CcHocoOBI ero mpepoTBpamieHusi llpexenpHas aomycTUMas KOHIEHTpAMs BEIISCTB
' (ITIK). Pomp XuMUM B pEUICHHH S5KOJOTHYECKHX MpoOsieM. YCuiieHue NapHUKOBOTro sddekra,
pa3pyuieHre 030HOBOI'O CJIOS
[Ipumenenue cepsl, azorta, ¢gocdopa, yriepoaa, KpeMHUS U HX COCIUHEHUN B OBITY, MEIHIIMHE,
63  MPOMBIILIEHHOCTH H CENbCKOM xo3siiictBe. [IpuMeHeHHWe MeTalsioB U CIUIaBOB (CTallb, YYTYH,
) JTIOpaTIOMUHNUM, OpoH3a) B OBITY M TPOMBIIUIEHHOCTH HMX coefauHeHui. [loHsiTHe 0 KOppo3uu
METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU
6.4 [IpupoaHbIe HCTOYHHUKH YTIIEBOJOPOIOB (YrOJb, IPUPOIHBINA ra3, HeTh), MPOIYKTHI UX TepepaboTKu
(6eH3uH), UX POJIb B OBITY U IPOMBIIINIEHHOCTH
[lepBoHauanbpHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX yriepoia (MeraH, JTaH,
6.5  oTWUieH, aleTHIeH, STaHOMN, TIUIEPUH, YKCYCHas KucioTa). [loHsTHE O OHONOTMYECKH Ba)KHBIX
BEIIIECTBAX: XKHpax, OeKax, yrieBoJiax — U UX pOJIH B )KU3HHU YEJIOBEKA
7 Pacuérsr:
7.1 | 1o ¢popmynamM XUMHUYECKUX COeTUHEHUN
7.2 | maccel (MaccoBOM) 10U pacTBOPEHHOTO BELIECTBA B pACTBOPE
7.3 | 10 XUMHUYECKHM YpPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» Xumus: 8-i kiacc: 6a30BbIN YPOBEHb: YUCOHUK; 5-€ U3/IaHue, TepepadboTaHHOE
INabpuensu O.C., OctpoymoB WN.I'., CiankoB C.A. AxunonepHoe o61ecTBo «M3nareascTBo
«IIpocsemenue»

* Xumus: 9-i kiacc: 6a30BbI YPOBEHB: YUeOHUK; 5-€ U3/1aHue, nepepadboTaHHoe
Ia6puensu O.C., Octpoymos W.I'., Cnaakos C.A. AknuonepHoe o01iecTBo «M31aTeabcTBO
«IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI 1J151 YYUTEJISA
Xumus. 8 ki1.: KontposibHble 1 mpoBepouHble padoThl kK yueoHuky O. C. I'abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipoda, 2007.
Xumus. 9 ki1.: KoHTposibHble U mpoBepouHble padoThl kK yueOHuky O. C. ['abpuensna
«Xumus. 9» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipoda, 2010.
I"abpuensn O. C., Bocko6oitnukosa H. I1., Amrykosa A. B. HactosbHas kHUra yauresns.
Xumus. 8 ki1.: Metoauueckoe rmocodue. - M.: Jlpoda, 2011.
["abpuensn O. C., Octpoymos U. I'. HactonbHast kHura yuutens. Xumus. 9 ki.:
MeTtoauueckoe nocobue. - M.: Ilpoda, 2007. I'abpuensan O. C., Amrykosa A. B. Terpans
JUIs TaOOPaTOPHBIX ONBITOB U MpakTHdeckux pador. 8 ki. K yuedbnuky O. C. ['abpuensna
«Xumus. 8 kmaceyn. M.: Jlpoda, 2008.
I"abpuensn O. C.. AmykoBa A. B. Tetpans 151 1a00paTOPHBIX OINBITOB U MPAKTUYECKUX
pa6ort. 9 k1. K yuebnuky O. C. I'abpuensna «Xumus. 9
I"abpuensn, O. C. Metonuueckoe nocobue k yueOnuky O. C. ['abpuenana «Xumusi». 8
knacc / O. C. I'abpuensH. — M. : lpoda, 2018. — 109.
[Mabpuensu, O. C. Metoauueckoe nocodue k yueouuky O. C. I'abpuensna «Xumus». 9
kiacc / O. C. I'abpuenssH. — M. : lpoda, 2018. — 108.
[Ma6puensu, O. C. Xumus 8-11 kimacc. Metoauyeckne pekoMeH1aluu 1 padbodast
nporpamma I'abpuenss, O. C. JlononHuTenpHas riiaBa K yaeOHUKY «XUMHUS 9 Kiace»
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