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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHMsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHON 0O0pa30oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHICHIIUU MPEMOAaBaHus y4eOHOro mpeaMeTa
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xuMHUHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOUIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJCpKAHUE, MPEyCMaTPUBAET pacIpeesieHHe ero mo Kjiaccam u
CTPYKTYpPUPOBAHUE M0 pa3jieJaM U TeMaM IPOrpaMMbl [0 XUMUHU, ONPEAEIeT KOJIMUYECTBEHHbIE
M Ka4yeCTBEHHBIE XapaKTEPUCTUKH COACP)KAHMs, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTHKU y4eOHOTO
porecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaOmIUXCsl, OMPEACIIICT BO3MOXKHOCTH TIPEMETa JIst
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOI'O 00I1IeT0 00pa3oBaHus, a TaK)Ke TPEOOBaHUM K pe3yabTaTaM 00y4eHUs XUMUU
HA YypOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTSIIBHOCTH 00YJarOIIEerocs 10 OCBOCHHUIO YIEOHOTO COIEPIKaHUSI.

3HaHME XUMUU CIIY’)KUT OCHOBOH A1 (pOpMHpOBaHUS MUPOBO33pEHUsT 00y4daloIerocs, ero
MPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIO0ANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHA YEJIIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBOM U HKOJIOTHUYECKOI 0€30MacHOCTH, MPOOIEM 3ApaBOOXPAHECHHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3allid BO3MOXKHOCTEH s camMopa3BUTHUA U (OPMUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 0011l 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH oOydaromuxcs,
HaBBIKOB HMX  CAMOCTOSITEILHOM  yueOHOW  JEATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIIJICHUS, 3aKIaJbIBAa€T OCHOBBHI IIEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAllOM B (JOPMUPOBAHUH
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH O0YyYarOIINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPHUPOJE, K UEIOBEKY, BHOCHT CBOW BKIAJ B DKOJOTMYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHHWU XUMHUHU 00ECTEeUMBAIOTCS CHEIU(PUKON colepsKaHus
y4eOHOTO TIpeaIMeTa, KOTOPBIN SIBISETCS TENarorMYecKd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOIi HAYKN XUMHUU Ha ONPEJICTIEHHOM dTarie € pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHWsS OPHUEHTHPOBAH HAa OCBOCHHE
00y4JarOIIMMHUCS CUCTEMBI TIEpPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKON XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:KaHHsl MPOTpaMMbl IO XUMHH C(HOPMHpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoaa K €€ uzydeHuro. CoaepaHue CKIaJAbIBACTCS W3 CHUCTEMBI MOHATHM O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI IMOHATUH O XUMHUYeCcKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

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

— [lepuonnueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHUSI O CTPOCHHUH aTOMa U XMMUYECKOH CBS3H;



— MpeCTaBICHUH 00 MEKTPOIUTUYECKON AUCCOLMAIMH BEIIECTB B PaCTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIpyromy,
BBINOJHAS (YHKIUM OOBSICHEHHUS W IPOrHO3MPOBAHMSI CBOWCTB, CTPOCHMSI U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHUsI K HAYYHOMY 3HaHHUIO U METOJaM MO3HaHus B Hayke. M3ydeHue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 pPaHEEe M3YYCHHBIX YUYEOHBIX IIPEIMETOB:
«Oxpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yueHnH XUMUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MMPAKTUYECKON JESTEIbHOCTH YeJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yu4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MIOJIO)KEHUH, JOCTYIMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BELIECTB M XUMUYECKUX PEaKIuil, B
(GOpMUPOBAaHMHM M DPA3BUTHH I[IO3HABATEJIIbHBIX YMEHUH M HMX MPUMEHEHUH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIEA0BATEIbCKOM NeATeIbHOCTH, OCBOCHUHU MPaBUI O€30MacHOTO
oOpallieHus C BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMUU HA YpPOBHE OCHOBHOI'O O0IIEro 0O0pa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (hopMmHupoBaHUE MHTEIIEKTYabHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IHPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIINUMCS YCIIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKOe MpUOOIIeHNEe O00ydaroIuxcsi K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUA,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOUIUMHUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CAaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEPCAIbHOE 3HAUEHHUE [T Pa3IMYHBIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IpaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHHWBATh SIBICHUS OKPYXKAIOIIErOo MHUpA, UCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE IPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MpodieM B
NIOBCEAHEBHOM XU3HU U TPYI0BOM JIEATEILHOCTH,

— (opmMupoBaHue y 00y4arommxcs r'yMaHUCTUYECKUX OTHOIIEHHWH, TOHUMaHUs [ICHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEISAX COXPAHEHHS CBOETO 370POBbS M OKPYXKAIOIIEH MPUPOTHON
Cpelibl;

— pa3BUTHE MOTUBAILIMU K O0YUEHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOGHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHeHIIero ooyueHusl.

OO1ee 4nCiIo 4acoB, OTBEACHHBIX Ul M3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanms, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
4yacoB (2 4aca B HEJIENIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Posib XMMHM B KM3HU 4YeJOBEKa. XMMHsS B CUCTEMEe HayK. Tena u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeniectB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJbl. XHMHYECKHE HIIEMEHTbl. CHMBOJBI XMMHYECKHX JJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opmyna. BaJeHTHOCTb aTOMOB XUMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO 2JIEMEHTA B COCMHCHHH.

KommuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmMoCBA3b KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

Ouznyeckue M XUMHUYECKHUE SIBJICHMS. XUMUYECKas peakluus U €€ MNpU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanus XuMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOparteHus ¢ 1a0opaTOpHbIM 00OpPYIOBAHHMEM, HW3YUYEHUE W ONUCAHHE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBIE MeJla C KUCIOTOM) sSIBIIEHUH, HaOII01eH e
U ONKCaHHWE TPU3HAKOB TPOTEKAHUS XHMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxeHnue ruapokcuaa meau (1) npu
HarpeBaHuH, B3auMoJjeicTBue sxenesa c pactBopoM coimu menu (ll), m3ydenme crnoco6oB
paszeneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBapeHHONW COJM, HaONIOJEHWEe U OINHCaHHE
pe3yNbTaToOB TPOBENEHHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cMechk razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue kucnopona B npupoje, Gpuznueckue 1 XMMHUECKUe CBOMCTBA (peaklMu ropeHust).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIUIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAH(pUKAIUS
KHCIIOpO/Ia.

TemoBoil 3dexT XuMHYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakuMH. TomnuBO: yrosb M MeTaH. 3arpsi3HEHUE BO3AYXd, YCHIIEHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue BoxopoAa B IPHUPOE,
buznyeckne 1 XuMHUYeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOObI oyueHus. Kuciorel u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pacTtBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
IIPUPOJHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHeHuil. Oxcunpl. Knaccupukanuss oKcHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTepHBIC) U HeconeoOpasytomue. Homenkmarypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanmsi. Knaccudukanuss ocCHOBaHM: MIENOYM W HEPACTBOPUMEBIE OCHOBaHUSI.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

I'eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus ropeHus (moxkapa), 03HaAKOMJICHUE C
oOpa3liaMi OKCHIOB M OIUCAHWE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcuaom wmemu (1)
(BO3MOYKHO HCITOJIb30BAHHME BHICOMATCPUAIIOB), HAOIIOCHIE 00PA3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTalUlaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHMYECKUX BEHISCTB PA3IMYHBIX KJIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C MeETaUlaMH,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajuia IpyruM U3 pacTBOpa COJIU, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Bakuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanuyeckass cucrema xummuuyeckux jiementos /[, HU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 2JIEMEHTOB (IIEJTIOYHBIC U MIEIOYHO3EMETbHbBIE METAJUIbI, TaJOTE€HbI, HHEPTHHIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szpep. HM3oromsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pagnuyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u Ileproguveckoil CUCTEMBI XUMUUYECKHUX JJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas " HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpomecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumMenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB M HEMETaJUIOB, B3aMMOJCHCTBHE THIPOKCHA
[MHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WIIOCTPUPYIOIIMX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpeHre, Peakiuy pa3oKeHHs], COSTUHEHN).

Meostcnpeomemnuwie ceasu



Peanuzanus MeXnpeaMETHBIX CBSI3€d NPU M3YYEHHU XMMHUH B 8 KJIACCE OCYLIECTBIISETCS
yepe3 HCIHOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaKk U IOHSTHH,
ABJIAIOIUXCSI CHCTEMHBIMHU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKIIA.

OOue ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, H30TOIBI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuHepasibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITlepuognuecknit 3axkoH. Ilepuoauueckas cucremMa xumudeckux osiemeHtos /[l U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kajlns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BHJBl XUMHUYECKOW CBA3M. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJacCaM HEOPraHWYECKHUX COEIMHEHUH, NE€HETHYEeCKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTEleHen
OKHUCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, MO YYacTHIO KaTajluzaropa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsitTue o cxopoctu xumuuecko peakuuu. IlonsTe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. llonarne o XxumuueckoM paBHOBecHU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, SJIEKTPOHHBIA OanaHC OKUCIUTENBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTHUUECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIJIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U CTa0bIe DIEKTPOIUTHI.

Peakuuu moHHoro o6MeHa. YcCIIOBHsI MPOTEKaHUs pEaKkIMii HOHHOTO OOMeHa, TOJHbIE U
COKpaIll€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJIEH B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONHN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMH KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAA HATpHs),
UCCIICJOBAHNE 3aBUCHMOCTH CKOPOCTM XMMHMYECKOM PEAKIUU OT BO3JIEHCTBUSA Pa3IMYHBIX
(bakTOpOB, UCCIEIOBaHHE JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MpoIlecca AUCCOLMAIIUN
KHCJIOT, Iueno4ed M coned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEpHAlOB), IPOBEACHUE
OTBITOB, WJITIOCTPUPYIOIIUX TPU3HAKK MPOTEKaHMUs peakiuii MOHHOro oOMeHa (oOpa3oBaHueE
ocajika, BBbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINbITOB, WUIIOCTPUPYIOIUX MPUMEPHI



OKHCITUTEIbHO-BOCCTAHOBUTENILHBIX pPeakiuil (rOpeHue, peakiu pa3iokKeHUs, COCAUHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEHIECTB C IOMOIIBI0O KAaYeCTBEHHBIX pEaKIUil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3aa4.

HemeTa/uibl 4 MX cOeJUHEHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUsT aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOreHOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C METaUIaMM, HeMeTallJlaMH,
nienouamu).  XuopoBoaopon. ConsiHas KMCIOTa, XMMHYECKHE CBOWCTBA, IMOJIyY€HHUE,
npuMeHeHue. JlelicTBue XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M uelloBeka. BaykHelme Xi10puibl
U X HaXO0XJIEHHE B IPUPO/IE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHune M (QU3MYECKHEe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOIU(UKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceppl. CepoBonopoa, cTpoeHue, (U3MYECKHEe M XUMHYecKHe CBoicTBa. OKCHUIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOmue kak mMpeACTaBUTENS Kiacca KHCIOT M crheruduyeckue). XHUMUYECKUE PEaKIuH,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHoit kucioTel. Conu cepHON KUCTIOThI, KaueCTBEHHAs peaklus Ha cyiabgar-uoH. HaxoxneHnue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMU Ccepbl (KUCIOTHBIE MO, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpUpojJe, (QHU3MYECKHe U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKkue 1 XMMUYeCcKHue
CBOICTBa, nony4yeHue u npumeHeHne. Coau aMMOHHUS, UX (PU3HUECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHUE,
¢uznueckue ¥ XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MMHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u docdopHas kucinora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaTtoB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OObmas xapakrepuctuka s1aeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIHbIe MOAU(UKAIINH, PaCIPOCTPAHEHNE B
npupoze, pusnueckue U XuMU4eckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYecKue U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEHHE. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUI0TEe3a I100aJIbHOTO TMOTEIUIEHHs KJIMMaTra, MapHUKOBBIM 3Q@eKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHe M mpumeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO035HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEUIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWJCH, AaleTUJICH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kuciora). IIpupogHsie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Tra3, HedTh), MPOAYKTHl HX NEpepadOTKH
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHSATHE 0 OMOIOTHYECKN BaXKHBIX BELECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YelOoBeKa. MarepualbHOE E€IHUHCTBO
OpPraHUYECKUX U HEOPTaHMYECKUX COCAMHEHHH.

Kpemunii, ero ¢usuyeckne M XUMHUYECKHE CBOWCTBA, TOJYYCHHE W IPUMEHCHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHHEBOU KuciaoTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme



CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCETHEBHOI JKHU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4eHrue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (U3MYECKue U XUMUYECKHE CBONCTBA TaJlor€HOB U MX COEIUHEHHH (BO3MOKHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTEeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEPHUAIIOB), HAOMIOJEHUE Tpolecca OOyrJMBaHUsS  caxapa TMOJ  JICHCTBHUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peaklMu Ha Cyib(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUU
(BO3MO’KHO HCIIOJTb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHHUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-uoOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENEH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOras3a, MojyueHue, coOupanue, pacrio3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PEUICHUE SKCIHEPUMEHTAIBbHBIX 3a/1ay 1o TeMe «BakHelmue
HEMETaJUTbl U UX COCTUHEHUSD.

MeTta/ibl M UX COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX DJEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MerauMueckasi CBs3b M METATMYECKas KpUCTAJUTMYECKast
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTamioB. Pu3MuecKue U XUMHUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTaJlIoB. [IoHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CIiaBkl (CTalb, YyryH, AOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXEHUE B TMpupoje. OPuznueckrue U XUMHYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUsl U Kanwus. [Ipumenenue
MIEJIOYHBIX METAJUIOB U UX COCTUHECHUM.

[IlenoyHo3emMenpHBIE METAUIBl MarHuii M KajlbLUi: nonokeHue B Ilepuoamueckoit
cucreme xumuueckux snemeHToB [[. 1. MeHneneeBa, CTpOCHME WX aTOMOB, HAaXOXJIECHHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxuHeimune coeanHeHUs
KaJbpus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenpeneeBa, CTpO€HHE aToMa, HaxoXKJIeHue B npupoze. Ousnyeckne n XUMHUUECKHE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuUMUYeCcKHX a3nemeHTtoB J[. H.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B NpupoAc. PU3NYECKHE U XUMUYECKUE CBOKMCTBA
xene3a. Oxkcunpl, ruapokcuasl U conu skene3a (l1) m xenesza (Ill), ux cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMi METa/lIOB M CIJIaBOB, UX (U3UUYECKUMH CBOMCTBAMH,
U3YYEHHE PE3yJbTaTOB KOPPO3UU METAIOB (BO3MOXHO HCIIOJIb30BaHHE BHUAEOMATEpUAIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIUSA U HATPUS C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpollecca TOPEHHUs Kee3a B



KHCIOpoe  (BO3MOXKHO — MCIIOJIB30BaHME  BUIECOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUs
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbllHs, alFOMUHUA, LUHKa, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHSL,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHUIEOMATEpPUANIOB), UCCIEOBaHHEe aM(OTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIUHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BaxkHelre MeTaibl U UX COSAUHEHUSY.

XuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomip Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XHMHYECKOE 3arps3HEHUE OKpPY)KAIOILEel cpefbl (MpeaeabHas JOMyCcTUMasi KOHLIEHTpalus
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalIoB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Meoswcnpeomemmnnie ceasu

Peanuzarus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIEeCTBISETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX E€CTeCTBEHHO-HAYYHBIX IOHATUH, TaK U MOHATHUH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHoTe3a, 3aKOH, TEOpus,
aHalM3,  CHUHTE3,  KiIacCH(pUKalus,  [EePUOJUYHOCTh,  HAONIOJIEHUE,  HKCIEPHUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaAMOAaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUI 3apsl, MPOBOJHUKH, IOJYIPOBOIHUKH,
JTUBJIEKTPUKH, (POTOJIEMEHT, BEIEeCTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAIIIMYECKas pEIIETKa, CIUIaBbl, (U3NYECKHE BEIUYUHBI,
€AMHMILIBI U3MEPEHUS, KOCMUUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KocUcTeMa, MUHEPAIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OmmIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1e¢ 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMU  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINN 00yIarOIIUXCS.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCA PYKOBOJICTBOBATHCA
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJI/INI0, TIOHMMAaHMS 3HAYCHUS XMMHUYECKOH HAyKM B JKU3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIuel 0 MepefoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
Mupa 1 o0IIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHIIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIE3HOM,
yueOHOMCCIIeI0OBATEIbCKOM, TBOPYECKOM H JIPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOW JIEATENBHOCTH NP BHIMOIHEHUH Y4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B TPOIIECCE€ ITON y4eOHOW AEATEITbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IMOBEJIEHHE W TOCTYNKHM CBOMX TOBAapuUINEN C TMO3UIMM HPABCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHNIECTBE M  XUMHYECKOW  PEaKIvy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOLIME OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KApTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, 0 posu
XMMHHU B TIO3HAHUH YTHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBJE€HHbIE Ha IOJyYeHHE HOBBIX 3HAHUN IO XUMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB U SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, MOCTYIMHBIMH TEXHHUUECKUMH CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbA:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI U HEMPUSATHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBui 0€30MacHOCTH MpU OOpalleHHH ¢ XMMHYECKHMMM BELIECTBAaMU B OBITY U peajbHOM
KHU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudyHOro pojia, yBaKeHHUE K
TPyAy M pe3ylbTaTaM TPYIAOBOH [EATENbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHUS
NpPEeIMETHBIX 3HAHUW 10 XUMHUHM, OCO3HAaHHBIM BBHIOOP HWHIUBUAYAIbHOW TPaeKTOPUU



MPOJODKCHHUST O0pa3oBaHUsA C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATLCS B TPO(HECCHOHATILHOM Ccpelie;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3NYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MOJIydaeMble MpPU HM3YyYECHUH XUMHH, I PEHICHUS
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U APYTroe.), KOTOPbIE UCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOpPbIE 00ecneunBaroT (POPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHSI HCIOJIB30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS NPU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSIMH), UCIIOIB30BATh MOHATUS IJIsI OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XMMHYECKHUX BEIIECTB U XUMUYECKUX PEAKIMH, YCTAHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3U
MEXy 00BEKTaMHU U3YUeHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEYKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHITHh B IMpollecce MO3HAHMs MOHATHS (IIPeAMETHbIE U MeTanmpeaMeTHbBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HUCIIOJIb3yeMble B XUMHHU, MPeoOpa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMU4eckass (opMmylia W ypaBHEHHE XHMHYECKOW peakiuu — TPU PEIICHUH YydeOHO-
[O3HABATEJIBHBIX 3a/a4, C Y4YETOM OTUX MOJENIBbHBIX [MPEACTABICHUNA BBIABISTH U
XapaKTepU30BaTh CYIECTBCHHBIC MPU3HAKA H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YyHaEMbIX MTPOIECCAX U ABJICHUSX.

ba3zoBble ucciieoBare/bCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

NPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHW3AIMM M TPOBEIACHHUIO yYCHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJALI MO pE3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMsI, COCTABIIATh OTUET O MPOJIesIaHHOM paboTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIO0B
1 HOpM IPECTABICHHUS, TTOYIAEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEpATypa



XUMHYECKOTO COJIpXKAHUsA, CIPaBOYHBIE IOCOOMs, pecypchl VHTepHeTa), KpPUTHYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aMPOCHI IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJIsl BBINIOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JaCTH HMCMOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
uH(bOpMallUl U WUTIOCTPUPOBATh pellaeMble 3a/ladyll HECIOXKHBIMU CXEMaMHM, JAUarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh M aHAJIM3UPOBATh B Ipollecce Y4eOHON W HCCIeI0BaTENIbCKON
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKarole MpUPOIHON CPEeIbl.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe JelcTBUA:

YMEHHsI 3aJaBaTh BOINPOCH (B XoJe auanora © (WiIu) OUCKYCCHUU) IO CYLIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHUS TPEACTABIATh MOJYyYCHHBIE PE3YyIbTaThl MO3HABATEIBHOMN ESTEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAlUI0 PEe3yIbTAaTOB BBIMOIHEHUS XHUMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW MO3HABATEIHHOW U
MCCJIEIOBATENILCKOM NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIaCOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOpPJMHAIIM COBMECTHBIX JEHCTBHM, ONpeieNieHe KpUTEPHEB MO OLIEHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh LENH IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJMPOBAaTh M NpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENbHOCTb, BBHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NHpuU
BBIITOJIHEHUH 33JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsiX, OLIEHUBATh COOTBETCTBHE MOJIYUEHHOIO pe3ysbTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHU.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yJIbTAaTOB 110 OCBOEHHIO O005S3aTEIbHOIO COAEPIKAHUS,
YCTAHOBJICHHOTO JaHHOM (exepanbHOi pabouell mporpamMMoi, BBIIEISIOT: OCBOCHHBIE
0o0ydJaronMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHNIO U TIPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CHTYAIUsX.

K konuy oOyuenust B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyjIa, XUMUUYECKUH

QJIIEMEHT, NPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMeCh (OOHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHass M MOJIEKYJspHas macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas 0Nl XHMHUYECKOTO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 0O0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHULIATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKIysl, Kiaccupukanus
peaxuii: peakiuu COeIMHEHUs, PEaKuU Pa3I0KeHHs], peaKIIMK 3aMeIIeHUs, peaKkluu
o0MeHa, 9K30- ¥ SHIO0TEPMUYECKHUE PEAKIINU, TETNIOBOM A (PEKT peakluy, siIpo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paAuyC aToMa, XUMHUYECKas CBS3b,



NOJIIpHAasl M HEIOJIApHAsi KOBAJIECHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KaTHOH, aHMOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHYECKMX HOHSITUM W NIPUMEHATH 3TH
MOHSTHS IIPU OMTUCAHUH BEILIECTB U UX MPEBPAIICHUI;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYyT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAMICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
[OHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKUX 3JEMEHTOB OT HX
nonoxkenuss B Ilepumonuyeckoil cucreMe, 3aKOHOB COXPAaHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas moarpymmna (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuie «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMM CTPOCHMS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (IO YMUCIY WM COCTABY YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEMJIOBOMY
sdexry);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX ~ ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX Ka4ECTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHNIO XUMHUUECKON pEeaKIHH;

® [IPUMEHATh OCHOBHBIE OINEPALIMU MBICIUTENBHON AESITEIBHOCTH — aHAlIM3 U CUHTES,
CpaBHEeHHE, 0000IIeHHE, CUCTEeMAaTH3aINI0, KIAacCU(UKALMIO, BBIBICHUE MPUUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — ISl M3Y4YEHHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAyYHble =~ METOAbl  TO3HAaHUS  —  HAONIOZeHHWE,  HM3MEpeHHe,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEATTbHBIN U MBICICHHBIN);

e (Cle/OBaTh IMpaBUJaM TOJb30BAHUS XHMHUYECKOH TMOCYyIoM H  J1abOpaTOpHBIM
00OpyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSAMHU TIO BBIIIOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHIO
U cOOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOpPOJA W KHCIOPOJa), MPHUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA, MNIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHCJIOT C TIOMOIILI0 HHIMKATOPOB (JIakmMyc, (heHoadTaaenH, METHIOPAHXK U IPyTHUE).

K xonmy oOyueHust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX NOHATHM: XMMHMUYECKHUN 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb,
3EKTPOOTPHULIATENILHOCTb, CTENEHb OKUCICHMS, XMMHUYECKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOU 3((EKT peakinu, MOJIb, MOJSIPHBIH 00BEM, PACTBOP, HIIEKTPOJIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JAUCCOLMAIMS, PpEeaKIU HOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBecHE, OOpaTHMble U HEOOpaTUMbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, amM(pOTEpHOCTb, XHUMHUYECKas CBs3b
(KoBaJIeHTHasi, HOHHAs, METAJNIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpeIeibHO TOIMyCTHMAas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHMYECKUX TOHSATUH M MPUMEHSTh 3TU
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPALCHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PaA3JIMYHOIO COCTaBa, IMPUHAIJIEKHOCTh BEUIECTB K OMNPEACIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BHA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps)l HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBl XMMHYECKHX OJJIEMEHTOB: pasiMuaTh IMOHATHS «rJIaBHas mnonrpymma (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCHTH 0003HAUeHHs, KOTOpHIE HUMEIOTCSI B IEPHOAMYECKON Tabnuie, C
YUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHMS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsan Aapa, o0Ilee YUCiIo 3JIEKTPOHOB U PaCHpeIeIeHUE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTM B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJieax MasbIX MEPUOJIOB U TJIABHBIX MOArPYNN C YYETOM CTPOEHHS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XMMUUYECKUE AJIEMEHThI, HEOPraHNYECKHE BEIECTBA, XUMUUYECKHE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3 dexTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUUYECKHE XUMUYECKHE CBONCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPIKIasi OMMMCAHNE IPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIIMX XUMUYECKHX PEAKIHii;

COCTaBJIITh YPABHEHHUS HJICKTPOJIUTHYECKON TUCCOLUAIIMU KHUCIIOT, IIEJI0YEd U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOATBEPXKJAIOLINX CYIIECTBOBAHME T€HETUYECKOM CBA3M MEXAY BEIIECTBAMU
pa3IMYHbIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUH MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
IPOTEKaHUS XUMUYECKUX MPEBPAIICHUI B Pa3INYHbBIX YCIOBUSAX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOH peaKInm;

coOnrofaTh MpaBuia MOJB30BAHUS XHMMHUYECKOM TMOCyqo M J1abopaTopHBIM
o0opy/noBaHuEM, a TakKe MpaBuia OOpalleHusi C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYCHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJICKHUCIIOTO Ta3a);

IPOBOJIUTH PEAKLUH, TOATBEP)KIAIOIINE KAaYEeCTBEHHBI COCTAaB Pa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM TyTEM XJIOpUA-, OpoMuia-, MoAMI-, KapOoHar-, ¢ocdar-,



CWJIHKAT-, Ccynb(dar-, TUIPOKCHI-UOHBI, KAaTHOHBI AMMOHHS M HOHBI HW3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIlMl0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BEUIECTB M XUMHYECKHX PEAKLHI, €CTECTBEHHO-
Hay4YHbIE METOABl TIO3HAHHWS — HAOJIOJIECHHWE, W3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HaumeHoBaHue pa3ieioB Komriecrso tacon deKkTpoHHbIE (LM (POBbLIE)
n/n U TeM MPOrpamMMmbl Bcero f;;:ﬂ‘:ﬂb“ble ;I;’ g:::;mem"e o0pa3oBaTejibHbIE PeCypPChl
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMust — BakHas 00J1acThb
11 €CTEeCTBO3HAHUS U 5 2 bubnuorexa [JOK
MPAaKTHYECKOM https://m.edsoo.ru/7f41837c
JIEATEIILHOCTH YeJIOBEKA
19 BemrecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bozmyx. Kucnopon. 5 1 bubmmoreka [JOK
[MonsiTue 06 oxcuaax https://m.edsoo.ru/7f41837c
29 Bonopon. Ilonstue o 8 1 bu6nmorexa LIOK
KHCJIOTaX M COJISAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. [Tonsitue 5 1 1 bubmmoteka IIOK
00 OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 I?Jfﬁii?iiffﬁim 11 1 1 bubmorexa OK
S —— https://m.edso0.ru/7f41837¢c
Htoro o pasneny 30

Paszgen 3. [lepuoanueckuii 3axoH u [lepuoauyeckas cucrema xummnueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aroMoB.

Xumuueckasi cBsizb. OKHCIAUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuH

3.1

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XAMHYECKHX dJIeMEHTOB /I,
N. MenneneeBa. CTpoeHue
aroma

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c



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

Xumudeckas CBI3b.

39 OKHCIIUTEIILHO- 8 1 bubnuorexa [JOK
' BOCCTAHOBHUTEJIbHBIE https://m.edsoo.ru/7f41837c
peakiuu
bubnunoreka LIOK
Hroro no pasneny 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa LIOK

https://m.edsoo.ru/7f41837¢c

OBLIEE KOJIMYECTBO YACOB

IO MPOTPAMME 62 o -

CornacHo yueOnoro uiana MBOY M-Kypraunckoii o(c)omr Ha uzydenue xumun B 8 kiaacce B 2024-2025r orBoautcsi 68 yacoB (24 B
Heaes10 ) u3 pacueta 34 yuebHsix Henenu. CornacHo KTII-68u4.
(mpazauuunbie qHA: 01.05.2025r)



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

9 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne n/m EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 Bu6mmoteka [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHbIE 32aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs TUCCOLIUALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUECKUE PEAKIMK B PaCTBOPAx https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/sibl M MX COeIMHEHUS
21 OO01mmas XxapakTepuCTHKa XUMUIESCKUX 5 1 bubmmoreka [JOK
' anemenToB VIIA-rpymmel. ["anoreHst https://m.edsoo.ru/7f41a636
e | e o ; B 10K
' PYIIIBL -€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
bubmmoteka IIOK
2.3 anemeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 https://m.edsoo.ru/7f41a636
COCTMHEHUS
24 owewenton Nacrpymm. Sracponn : ) 2 Bubmnorera LIOK
' N PYTHIEL. poA https://m.edsoo.ru/7f41a636
KPEMHUH ¥ X COCTUHCHHUS
Hroro 1o pasneny 26
Paszpnen 3. Metayuibl M UX COEIMHEHHS
N bubnuotexa [JOK
31 Obume CroHCTBa MeTaNIoR 4 https://m.edsoo.ru/7f41a636
3.2 Bakueiiiine MeTaIbl U UX COEIUHEHUS 16 1 2 Bubmorexa OK

https://m.edsoo0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro no pazneny 20

Pa3znea 4. Xumus 4 OKpysKamomas cpeaa

4.1 BemectBa 1 Matepuansl B )KM3HU YeJIOBEKA 2 bubimorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 2
PesepBHOE Bpems 2 bubmorexa [OK

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

OBILIEE KOJIMYECTBO YACOB 11O

IMPOTPAMME o1l 4t f

Cornacuo yueOnoro moiana MBOY M-Kyprauckoii o(c)omr Ha uzydenue xumun B 9 kiaacce B 2024-2025r orBoautcesi 68 yacoB ( 24y B
Heaes1o ) u3 pacueta 34 yuebnsix Henenu. CornacHo KTII-674.
(mpazauuunbie aHU: 02.05.2025r1, 09.05.2025r)



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

ITOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecTBo yacos DJIeKTPOHHbBIE
Ne Tema ypoka Kontpos, HpaxTuy HAara unppossIe Jomamnee
n/n Bcero  HbIe ecKue H3YYeHH S o0pa3oBaTe/ibHbIE N —
padoThbI padoThbI pecypcbl
PA3JIEJI 1. HIEPBOHAYAJIBHBIE XUMHWYECKHUE [TIOHATUSA-204
e o Tt Buniorsa LOK
- pel ) 1 04.09.2024  https://m.edsoo.ru/ff | T'masal I11
XUMUH B )KU3HH YEIIOBEKA.
0d210c
Tena u BemniecTna.
[TonsiTre 0 MeTOIaX MO3HAHUS B bubmorexa LHOK
A 1 05.09.2024  https://m.edsoo.ru/ff | I12
XUMUH.
0d227e
pasira paorh s sagoparopi Bubmiotexa LIOK |,
pasiia p patop 1 1 11.09.2024 = https://m.edsoo.ru/ff P
U IpUEMBI 0OpalleHus ¢ Ortuer non/p
0d23dc
1a00paTOPHBIM 000PYTOBAHUEM)
YucThle BelecTBa U CMecH bubmorexa [TOK
H ‘. 1 12.09.2024  https://m.edsoo.ru/ff | TI4
Cnoco0nlI paznieneHus cMecen
0d26¢ca
Hpareesan o .2 B LOK
8 1 1 18.09.2024  https:/m.edsoo.ru/ff | Oruer no n/p
(Ha mpUMepe OUUCTKHU
o 0d28c8
MTOBaPEHHOM COJH)»
bu6mmorexa [IOK
ATOMBI U MOJIEKYJIbI 1 19.09.2024  https://m.edsoo.ru/ff | TIS
0d2a6c¢
XUMHUYECKHUE DJIEMEHTHI. 3HAKU bubnuotexa [JOK 116
(CUMBOJIBI) XUMHUYECKUX 1 25.09.2024 = https://m.edsoo.ru/ff

JJICMCHTOB

0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK

8 [IpocTeie 1 ClI0KHBIE BEIIECTBA 26.09.2024  https://m.edsoo.ru/ff | II5 ctp 30-31
0d2a6c¢
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 02.10.2024  https://m.edsoo.ru/ff | II5 mo koHia
0d2d50
3aKOH MOCTOSTHCTBA COCTaBa Bubmiorexa [IOK
10 BeIeCTB. XUMMHCCKas GopMya. 03.10.2024 = https://m.edsoo.ru/ff | TI17,8
BasieHTHOCTh aTOMOB XUMUYECKUX
0d2eae
HIIEMEHTOB
[T6¢cTp37-38
OTHOcHTENbHAS aTOMHAs Macca. bu6mmoreka [IOK
11 OTHOCUTENBHAS MOJICKYIISIpHAsT 09.10.2024  https://m.edsoo.ru/ff | TT7ctp40
macca 0d323c
I17 cTp40-41
MaccoBasi 10J11 XUMUYE€CKOTO bubmmorexa [IOK
12 10.10.2024  https://m.edsoo.ru/ff | 3aaNe9 ctp42
9JIEMEHTA B COCAMHCHUH
0d350c
KonmgectBo Bemectsa. Mouib bubmorexa HOK I8
13 Monsipras Macca ’ ’ 16.10.2024  https://m.edsoo.ru/ff
0d5230
dusznueckre U XUMUYECKHE bubmmorexa [TOK TOxoncnexT
14 B T — 17.10.2024  https://m.edsoo.ru/ff
’ 0d37fa
[Ipu3HaKK U yCIOBUS MPOTEKAHUS bubmmorexa [TOK TOxoncnexT
15 UMIIECKIX DeaKImi 23.10.2024  https://m.edsoo.ru/ff
peaxtt 0d3a16
3aKOH COXpaHECHHUS MaCChI bubmmorexa [IOK 110
16 24.10.2024  https://m.edsoo.ru/ff

BEIECTB. XUMHYECKUE YPABHEHUS

0d3b88



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

Brrancnenns KojimdyecTBa, MacChl bu6mmoreka [IOK 1120
17 BEIIECTBA 10 YPAaBHEHUSIM 06.11.2024 https://m.edsoo.ru/ff
XUMUYECKUX PEaKIui 0d5708
18 peakl a ’ 07.11.2024 https://m.edsoo.ru/ff
Pa3oKeHUS, 3aMEeIIECHUS, 0d3f34
obmeHa) Vasto4
Koncnekr
M. B. JIoMOHOCOB — y4€HBbIii- bu6mmoreka [IOK TToArOTOBUTEC
19 sHIMKIONnEAUCT. O000IICHHE 1 13.11.2024 https://m.edsoo.ru/ff ool
cHCTeMaTu3alys 3HaHUH 0d40c4 AKIPAD
KonTpoubsnas padora Nel 1o bubnnorexa [JOK Hosropus
20 Teme «BemecTBa 1 XUMHUECKUE 14.11.2024 https://m.edsoo.ru/ff ril
peakuumy. 0d4290
PA3JIEJI 2. BAYKHEMIIHNE IPEJICTABUTE/IN HEOPTAHUYECKUX BEIIECTB-304
Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK I'masa 2 I112
21 Bo3ayxa. Kucimopon — sneMeHT u 20.11.2024 = https://m.edsoo.ru/ff
npoctoe BeuectBo. O30H 0d448e
®dusndeckue 1 XUMHIECKUE
CBOICTBa KHCIIOpO/a (peaKkuu bubnnorexka [JOK 113
22 oKucieHus, ropenue). [loustre 00 21.11.2024 = https://m.edsoo.ru/ff
OKCHJIaX 0d4614
J(f;%oocoifg zopilzlqum KHCIIOpo/ia B Bubmorexa [OK
23 paTop 27.11.2024 https://m.edsoo.ru/ff
MPOMBINUICHHOCTH. [IpumMeHeHune 0d497a M13cp63-64
KHCIIOpOJ1a -
24 TenoBoit 3 pexT xumuueckon 28.11.2024 bubnnorexka [JOK KOHCIIEKT

pCaKkuuu, MOHATHUC O

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
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https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4790

TEPMOXUMHUYCCKOM YpaBHCHUU,
9K30- 1 SHAOTCPMHUYCCKUX
p€aKknusax

0d4790

TorumBo (HedTh, yroab U METaH).

bu6mmoreka [IOK

25 3arpsizHeHue BO3AyXa, CIIOCOOBI 04.12.2024 = https://m.edsoo.ru/ff | koHncmekT
€ro MpeAoTBPaLECHUS 0d4cda
Ctp68
IIpakTnyeckas padora Ne 3 o Bubmiorexa [IOK p
26 reue «llonyuenue u codupanne 05.12.2024  https:/m.edsoo.ru/ff | Oruer no n/p
KHCIIOPOJ1a, U3yUEHHUE €T
9 Od4ae2
CBOMCTB»
Bonopoa — snemeHT u npocroe bubnuorexa [JOK 115
27 BemecTBo. Haxoxnenue B 11.12.2024 https://m.edsoo.ru/ff
npupoze 0d4dd0
DU3NYECKUE U XUMHUYECKHUE bu6mmoreka [IOK 1115
28 cBoiicTBa Bogopoa. IlpuMencHme 12.12.2024 https://m.edsoo.ru/ff
BOZOpOJIa 0d4ddo
bu6mmoreka [IOK I116,17
29 [ToHsITHE O KHCIIOTaX U COJISX 18.12.2024  https://m.edsoo.ru/ff
0d50d2
CniocoObI moy4eHus BOAOpoia B bubmorexa LHOK I15 Crp74
30 nabopatopun 19.12.2024  https://m.edsoo.ru/ff
0d4ddo
Crp74
IIpakTuyeckas padora Ne 4 o bubnnorexka [JOK
31 teme «[loxydenue u cobupanue 25.12.2024  https://m.edsoo.ru/ff | Oruer mo n/p
BOJIOPOJIa, U3YICHHE €r0 CBOMCTBY 004142
Momnsipaslii 006EM ra3oB. 3aKOH bubmorexa LHOK
32 ABorapo ' 26.12.2024 = https://m.edsoo.ru/ff | 119
0d542e
13 Brrancnenus o0pEMa, KommaecTBa 09.01.2025 bu6mmoreka [IOK 1120

BCIICCTBA Ira3a 1o €ro u3BECTHOMY

https://m.edsoo.ru/ff
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KOJINYECTBY BEIIECTBA MU
00bEMY

Beruucnenus 00bEMOB ra3oB o

0d55a0

bubmuorexa [JOK 1120
34 YPABHEIHIO PEAKIM Ha OCHOBE 15.01.2025  https://m.edsoo.ru/ff
3aKO0HA 00BEMHBIX OTHOIICHUH 0d5708
razoB -
DU3NYECKUE U XUMUYECKUE bubmorexa LIOK 121
35 CBOMCTBA BOBI 16.01.2025 g':jtgg/m.edsoo.ru/ff
a
CocraB ocHoBanuii. [lonsarue 00 bubmorexa LIOK 121
36 HHMKATOPAX ' 22.01.2025 ggtg;:lém.edsoo.ru/ff
€
Boga kak pacTBopuTEIIb.
HackbliieHHble 1 HEHACHIIIICHHBIC bu6mmoreka [IOK 1122
37 pacTBOpbl. MaccoBast 107151 23.01.2025 @ https://m.edsoo.ru/ff
BEIIIECTBA B pacTBOPE 0d5b40
IIpakTuueckas padora Ne 5 o
Ctp97
teMe «lIpurorosnenue pacTBopos bubnuoreka [IOK Oryer o 1/
38 ¢ onpeenEHHON MacCOBOM JToyei 29.01.2025  https://m.edsoo.ru/ff P
.. d5eba IToaroToBUTHC
pPacTBOPEHHOTO BEIIECTBA 0 K K/pNe2
KonTpouabsnas padora Ne2 1o bubnuoreka [IOK Hosroputs
39 teme «Kucmopoa. Bogopos. 30.01.2025 https://m.edsoo.ru/ff ri2
Boga». 0d6342
OKcupl: cOCTaB, KIacCU(pUKAIIUS bubmmorexa LJOK 1114,23
40 : ’ ’ 05.02.2025 @ https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
[Tonyyenue n XumMu4eCcKue bubnnorexka [JOK 1123
41 CBOMCTBA KUCJIOTHBIX, OCHOBHBIX U 06.02.2025 https://m.edsoo.ru/ff

aM(OTEepHBIX OKCHJIOB

0d664e
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OCHOBaHUS: COCTaB bubanoreka IIOK 121,24

42 Tace (bHKa'lum HO,MeHKJIaTypa 12.02.2025  https://m.edsoo.ru/ff

’ 0d67ca
[Tony4yeHue u XUMHUYECKHE bubmorexa LIOK 1124

43 o . 13.02.2025 https://m.edsoo.ru/ff

CBOMCTBA OCHOBAHUH
0d67ca
Kucnotsi: cocta bubmorexa LIOK 1116,25

44 ' ’ 19.02.2025  https://m.edsoo.ru/ff

Kyaccudukanms, HOMEHKJIaTypa
Odfee2
[Tonyuyenue n xummudeckue bubmorexa [IOK 1125
45 o 20.02.2025 @ https://m.edsoo.ru/ff
CBOMCTBA KUCJIOT
Odfee2
Comu écpeleHe): HOMEHKJIaTypa, Bubmorexa [IOK 117.26
46 zgg;gT;“"“yqum’ XHMITeCKHe 26.02.2025  https:/m.eds00.ru/0
0ad9474
IpakTnyeckas padora Ne 6. Ctpl20
Pemenune skcniepuMeHTaIbHBIX bubnuotexa [JOK

47 3a7a4 1o teme «OCHOBHBIE 27.02.2025  https://m.edso0o.ru/0 | Otuer mo n/p
KJIACChl HEOPTaHMUECKUX 0ad9b7c
COEJIMHEHUID)

I'enernueckas CBsA3b MEKIY bubnmnorexa [JOK 1127

48 KJIacCaMH HEOPraHUIEeCKHUX 05.03.2025 = https://m.edsoo.ru/0

COEIMHEHU I 0ad9a50
Crpl21
O6O6HUICHI/IG u C?ICTeMaTmaum Butmorexa [IOK -

49 SI];aHHH 110 Teme: 06.03.2025 https://m.edsoo.ru/0 OATOTOBHTBC
«baxHeumune NpeaCcTaBUTEIN 0ad9ch? 9K K/pNg3
HEOPTraHUYECKHUX BEILIECTB) —

KonTpoasnas padora Ne3 o bu6mmoreka [IOK [ToBTOpUTH

50 teme "OCHOBHBIE KJIaCChI 12.03.2025 https://m.eds00.ru/0 | rn2,3

HEOPTaHWYECKUX COCAMHECHU"

O0ad9ela
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PA3JIEJI 3 NEPUOJIUYECKHI 3AKOH U IEPUOJUYECKASI CACTEMA XUMWYECKHUX 3JIEMEHTOB JI. . MEH/IEJIEEBA.
CTPOEHHUE ATOMOB. XUMHNYECKAS CBA3b. OKUCIIUMTEJIBHO-BOCCTAHOBUTEJ/IBHBIE PEAKIIUHN-18y

[lepBble MOMBITKU KIACCHU(PHUKAIIN bubmumoreka [IOK I'maBa4 1128
51 XUMHWYECKUX DJIeMEHTOB. [loHsaTue 13.03.2025 https://m.edso0.ru/0

O TPYIIIAaX CXOAHBIX AJIEMEHTOB Oad9ffa

g:pI/IOI[I/I‘IeCKI/II/I 3a1<0: u BuGmuorexa IJOK 129
52 PHOAMHCCKAA creTeMa 19.03.2025 https://m.edso0.ru/0

XUMHU4YECKHX 31eMeHToB /l. U. 0ada52c

MenneneeBa -

bu6mmoreka [IOK 1129
53 [Teproabl, TPYIIIIbI, TOATPYIIIbI 20.03.2025 @ https://m.edsoo.ru/0
Oadab52c

Ctpoenune aromos. Coctas bubmmorexa LOK 1130
54 P ' 02.04.2025  https:/m.edsoo.ru/0

aTOMHBIX siaep. M3oTormbl 0ada34?

g:p;l)elsl/li 3;416E";p(;HHBIX 00oouek Bubnmorexa [IOK 1
55 OMOB 5JICMEHTO 03.04.2025 https://m.edso0.ru/0

ITepuonnueckoit cucremsr /. . 0adasbc

Menpaeneena -

B 10K | 153
56 m o mor 09.04.2025  https://m.eds00.ru/0

ITepuoauueckoit cucreme /. U. 0adag24

Menneneena -

Bumorea 0K | 152
57 3aKoHa JUIA pas Y 10.04.2025 https://m.edso0.ru/0

npaktuku. J[. 1. MenneneeB — 0ada96e

Y4E€HBIN, IENAror U rpaXk JaHuH -

DIIEKTPOOTPULIATEIHLHOCTh AaTOMOB Eubmorexa LIOK Konenexr
58 POOTPHL 16.04.2025  hitps://m.eds00.ru/0

XUMHAYECKUX DJIEMEHTOB 1134

Oadaab8
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bu6mmoreka [IOK 1134
59 HMonHas xuMu4eckas CBA3b 17.04.2025 https://m.edso0.ru/0
Oadac34
KoBanenTHas nosspHas bubmorexa LIOK 1136
60 P 23.04.2025  https:/m.edsoo.ru/0
XUMHUYECKAS CBA3b
Oadaab8
KoBanenrtnas HemonapHas bubmoreka LJOK 1136
61 p 24.04.2025 https://m.edso0.ru/0
XUMHUYECKAS CBA3b
Oadaab9
bu6mmoreka [IOK 1138
62 CreneHp OKHACIEHUS 30.04.2025 https://m.edso0.ru/0
Oadae28
OKUCITEIEHO- bu6mmoreka [IOK 1139
63 e 07.05.2025 hitps://m.eds00.ru/0
BOCCTAHOBHUTEIJIbHBIC PEAKIIHU 0adb076
1139
bu6nmoreka [JOK TTO/rOTOBHTHC
64 OKHCIUTENN U BOCCTAHOBUTEIN 08.05.2025 https://m.edso0.ru/0
0adb076 s K K/pNed
[ToBTOpUTH
ri4,5
Kountpoabsnas padora Ne4 no bubnuoteka [JOK TTOArOTOBUTEC
65 teme «CTpOoeHHe aToMa. 14.05.2025  https://m.edsoo.ru/0 .
XuMHUYeCKast CBA3bY. 0adb486 1 K ATOTOBON
K/p
O6061vueH1/1e U CUCTEMATHU3ALMS bubmuorexa [JOK TlosTopHTS
66 3Hanuii. UToroBas k/p 3a Bech 15.05.2025 @ https://m.edsoo.ru/0 Bech Kype

Kypc 8 kiacca.

0adb33c
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8Kkmacca

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHUI

67

PesepBubiit ypok. O60011eHNE U
cUCTEeMaTH3aIlHs 3HAHUH

68

OBHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

68

4+1

21.05.2025

22.05.2025

bubmuorexa [JOK
https://m.edso0.ru/0
0ad9ch2

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d61c6

IToBTOpPUTH
BECh KypC
8xiracca

IToBTOpUTH
BECH KypC
8kitacca
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https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne Tema ypoka K Hpaxruyec  Jlara uHppoBsIe Jdomamnee
n/n yp Beero OHTPOTBH - M3ydeHHs! 006pa3oBaTeIbHBI
ble padoThI paGoTe! e pecypes! 3aJaHue
PA3JIEJI 1. BEHIECTBO U XUMHNYECKHUE PEAKIINU-174
epmomeoran cucrena Bubmorera LIOK
1 04.09.2024  https://m.edsoo.ru/ | Koncrekt
XAMUYECKHX 3yieMeHToB /1. U.
00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUH bubmmoreka [JOK
CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 06.09.2024 | https://m.eds00.ru/ | KOHCHEKT
HEPBBIX TPEX NEPUOIOB 00adh6b6
Knaccudukanms u bu6nmoreka LIOK
HOMECHKJIATYpa HEOPTAaHUUECKUX 1 11.09.2024  https://m.edsoo.ru/ | T'nmasal IT1
BELIECTB 00adb7e2
Bunpl xXumMudeckou cBsI3H U bu6nmorexa LIOK Koncnoexkt
THITBI KPUCTATUTHICCKUX 1 13.09.2024  https://m.edsoo.ru/ | TloaroToBuThH
pemeTOK 00adbac6 cst K k/pNel
KonTtpoabsnas padora Nel
10 TEME <<HOBTOpeI;II/I€ " 1 1 18.09.2024 [ToBTOpUTH
yriayOJieHre 3HaHUH OCHOBHBIX rnl
pa3zennoB Kypca 8 Kiaccay
Knaccudukanms xumuaecknx bubmuoreka [JOK
peakuuii mo pa3IuyHbBIM 1 20.09.2024 = https://m.edsoo.ru/ | TI2
pU3HAKaM 00adbch0
[TonsTHE O CKOpOCTH
XxuMuyeckon peakuuu. [lonstue bubmuoreka [IOK
0 TOMOTEHHBIX M T€TePOTCHHBIX 1 25.09.2024  https://m.edsoo.ru/ | TI3
peaxkuusax 00adbe9a
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ITonsTHE O XUMUYECKOM
paBHOBecuu. DaKTOPHI,

bubnunoreka LIOK
8 BIIBIIONME Fla CKOpOCTE 27.09.2024  https://m.edsoo.ru/ | I13 koHCIIEKT
XUMHUYECKON PeaKkluu 1 00adc28c
MOJI0KEHUE XUMHYECKOTO B
paBHOBECHs
OKHCIUTEIBHO- bubmorexa LIOK
9 02.10.2024 | https://m.edso0.ru/ | KOHCTIEKT
BOCCTAHOBUTEJIBHBIE PEAKITUN
0O0adcade
Teopus 3NEKTPOIUTUYECKON bubnmoreka [IOK | [14
10 mucconanuu. CHIbHBIE U 04.10.2024 https://m.edsoo.ru/
CI1a0bIC IIEKTPOTUTHI 00adcd68
bubmunorexa LIOK | xoncnext
11 HoHHbIe ypaBHEHUS peakiinit 09.10.2024 | https://m.edsoo.ru/
00add448
XUMHYECKHE CBONCTBA KHUCIIOT U
OCHOBAHUH B CBETE bubmorexa LIOK | 116,7
12 npeCTaBlIeHUN 00 11.10.2024 | https://m.edsoo.ru/
AJIEKTPOITUTUIECKOM 00add5d8
JCCOLMAIun
XUMHYECKHUE CBOﬁCT]Ea %oneﬁ B Bu6muorexa 1IOK | 18
13 gﬁzz NPEACTABIICHHIH O 16.10.2024 = https://m.edsoo.ru/
POJIUTUYECKOU 00addab?
JIACCOINAITAN E—
bu6mmoteka IIOK
14 [ToHsTHE O THApPOIU3E CoNei 18.10.2024 https://m.edsoo.ru/
00add9d4 119
O0001IeHe B CUCTEMATH3 A buGmuorexa [IOK EIO;TOPHTB
15 - 23.10.2024 = https://m.edsoo.ru/
00adddi12
16 IIpakTHyeckast padora Ne 1. 25.10.2024 bu6muoreka [JOK Ctp52 otuer

«Penienue OKCIICPUMCHTAJIBHBIX

https://m.edsoo.ru/
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3a71a9%» 0O0addbfa nor/p
[ToaroroButhC
g K K/pNe2
Koo pitom 2 Busmorea 101 | 100P
17 p 06.11.2024  https:/m.edsoo.ru/ | ™12
nucconuanusg. XuMHU4ecKue 00addecO
pEaKIMK B PaCTBOPaX» E—
PA3JEJI 2. HEMETAJLJIBI U UX COEAUHEHUSI-264
OOm1ast XxapaKTEepUCTHKA
18 HEMETEIIJIOB. 08.11.2024 I'napa3 IT10
OO01mmas XxapakTepuCcTHKa bubnmoreka [IOK | 111
19 rajJoreHoB. XUMHUYECKHE 13.11.2024 @ https://m.edsoo.ru/
CBOMCTBA Ha IPUMEPE XJI0pa 00addfe2
XnopoBoaopoa. ComnsiHast bubmuorexa [IOK | 112
20 KHCJIOTa, XHMHYECKUE CBOICTBA, 15.11.2024 https://m.edsoo.ru/
MOJy4eHHe, TPUMEHECHHUE 00ade104
Crp72
IIpakTnyeckas padora Ne 2 o bubmuoteka [IOK
21 teme «[loaydeHue constHOM 20.11.2024  https://m.edsoo.ru/ | oruer mo n/p
KHUCJIOThI, U3yY€HUE €€ CBOMCTB) 00ade348
B 1y Bumoress 10K | onens
22 DeAKIIH, 22.11.2024 | https://m.edsoo.ru/
OJIMH U3 PEarcHTOB JIaH B 003de488
M30BITKE Ulad
OO11ast XxapaKTEepUCTHKA bubmorexa ITOK - 1113
23 H paKtep 27.11.2024 = https://m.edsoo.ru/

aneMeHToB VIA-rpynmsl

00ade64a
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AnnoTtponHbie MOIU(BUKALIUN

cepsl. Haxoxaenue cepsl u e€ bubmorexa HOK | 1113
24 COE ) e P 29.11.2024 | https://m.edsoo.ru/
AWHCHHH B IPUPOJIC. 00ade64a
XHUMHYECKUE CBOMCTBA CEPBI -
CepoBoziopoi, cTpoeHHE, bubmuoreka LIOK | [114
25 bu3nUecKre ¥ XUMHUYCCKHE 04.12.2024 | https://m.edsoo.ru/
CBOICTBa 00ade802
Oxcuppl cepbl. CepHast KMCIIOTA, Bu6muoteka [JOK
26 (busnyecKre U XUMHUECKUE 06.12.2024 | https://m.edsoo.ru/ | I115
CBOMCTBa, TPUMEHECHUE 00adea28
XHAMHYECKHUE PEAKIUH, JIEKALTUE
B OCHOBE MPOMBIIIIICHHOTO Bubnmorexa [IOK | xomcrexr
27 crocoda nojtydeHHs cepHoi 11.12.2024 @ https://m.edsoo.ru/
KHUCJIOTBI. XUMUYECKOE
. 0O0adec8a
3arps3HEHUE OKPYKAIOIIEH
Cpe/bl COSTUHEHHUSIMU CEPBI
Beruucnenue MaccoBoi 1011 bubmmorexa [IOK | xoncrext
28 BBIXOJIA IPOYKTA PEAKIIHH 13.12.2024 | https://m.edsoo.ru/
0Oadec8a
OO6mras XxapakTeprucTruKa
aneMeHToB VA-rpymnisl. A30T, bubmuoreka LIOK | 116
29 pacnpocTpaHeHue B PUPOJIE, 18.12.2024 | https://m.edsoo.ru/
(busznyecKkrue 1 XUMUYECKHe 00adeeab
CBOMCTBA
AMMuak, ero ¢puznueckue u bubnmnoreka HOK | 117
30 XUMHUYECKHE CBOWCTBA, 20.12.2024 https://m.edsoo.ru/
MOJy4eHHE U IPUMEHECHHUE 00adf004
IpakTuyeckas padora Ne 3 no bubnmoreka [JOK Crp94 oryer
31 teme «[lonydeHre ammuaxa, 25.12.2024  https://m.edsoo.ru/ | M© n/p
W3YYECHHE €r0 CBOMCTBY 00adf180
30 A30THas KUCJI0Ta, e& 27122024 but6mmoreka [IOK | I118

(I)I/ISI/ILICCKI/IC U XUMHWYCCKHEC

https://m.edsoo.ru/
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CBOICTBa

00adf306

Hcnonbs3oBanne HUTPATOB U
COJIEM aMMOHHUS B KAUECTBE

MHHEpaJIbHBIX yI00peHui Bubmoreka LIOK | koncnext
33 X UMIECKOe 3arpH3HeHHe' 10.01.2025 @ https://m.edsoo.ru/

OKpY>Karolleu cpeibl 00adf518

COCAMHEHUSIMH a30Ta

docdhop. Oxcun dpochopa (V) u Bubmorexa IIOK | 1119
34 bocdopuaz kucrora, 15.01.2025 @ https://m.edsoo.ru/

(1)H3fmec1<ne U XUMHYECKUE 00adf68a

CBOWCTBA, MOJyYCHHE -

Hcnons3oBanue pocdaros B Bubnmorexa [IOK | 1119
35 KAHCCTBE MUTEPAIBHLIX 17.01.2025  https://m.edsoo.ru/

ynoOpeHui. 3arpsi3HeHne 00adfc20

PUPOJHOH cpenbl hocharamu -

Yraepon, pacipocTpaHEHHE B bubmmoreka IIOK | koncnekr
36 npupoje, Gu3ndeckue u 22.01.2025 @ https://m.edsoo.ru/

XUMHUYECKHE CBOWCTBA 00adfd9c

Oxcunsl yriaepona, ux

(bu3UYeCcKre U XUMHUYECKUE bubmuoreka IOK | xoncnekt
37 CBOWCTBA. DKOJIOTHYECCKHE 24.01.2025 @ https://m.edsoo.ru/

npo0JIeMBbl, CBS3aHHBIC C 00adfebe

okcuzioM yrieponaa (1V)

bu6mmorexa LIOK | xorcnekt
38 VYronbHast KUCTIOTA U €€ COJIn 29.01.2025 @ https://m.edsoo.ru/
00ae006c¢

l'[palc"anecxaﬂ padora Ne 4 o Bubmorexa [IOK Crtpl15 otuer
39 reme "llonyenne yriekuesoro 31.01.2025  https:/m.edsoo.ru/ | 10 VP

raza. KauectBeHHas peakuus Ha 002e027¢

kapOoHat-uoHn" -

IlepBoHauyanbHBIE TOHATHS 00 bubmuoreka LIOK | [122
40 OpPraHUYeCKUX BEIIECTBAX KaK O 05.02.2025 https://m.edsoo.ru/

COEIMHEHMSIX yTiiepoJia 00ae054e
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bu6nuoreka [IOK

1124

41 KpeMuwuii u ero coeuHeHus 07.02.2025 @ https://m.edsoo.ru/
00ae080a
Ortuer o ni/p
Dpesrmecous pulers 45 e p—
42 784 110 TeMe (%a)KHeﬁmHe 12.02.2025 @ https://m.edsoo.ru/ foNe3
8 00ae0bf2 1 KKpAe
HEMETAJIIbI U UX COCTMHEHUS
KounrpoJsbHnas padora Ne3 no bubnnoreka [JOK Hosropute
43 TeMe «BakHelie HeMeTalIbl U 14.02.2025 https://m.edsoo.ru/ ri3
UX COCIUHEHUI» 00ae0el8
PA3JEJI 3. METAJIJIBI U UX COEIUHEHUSA
OOm1ast xapaKTepUCTHKA
veTanto. Meramiiceras cass Bu6norera LOK | I'rana 4 1128
44 ' 19.02.2025 @ https://m.edsoo.ru/
U MeTaJlTn4ecKast
. 00ael03e
KpUCTAJTUIECKas penIéTKa.
duznveckue CBONCTBA METAIIIIOB
XUMHYECKHE CBOMCTBA bubmuorexa [IOK | T129
45 METAJUIOB. DIIEKTPOXUMUYCCKHUN 21.02.2025 @ https://m.edsoo.ru/
P HANIpSDKEHUM METaJIOB 00aell156
OO1u11e criocoObl MOTyYSHHS
gi:‘?ifﬁ:ﬁinﬁgBH'aBHeHHHM bubmorexa HOK | xoncrext
46 ypas 26.02.2025  https:/m.edsoo.ru/
XUMHYCCKHUX PEaKIHi, eCITN 00261156
OJIMH U3 PEareHTOB COJICPIKUT —
MIPUMECH
but6mmoreka [IOK | T135
47 IToHsATHE O KOPPO3UU METAIIIOB 28.02.2025 @ https://m.edsoo.ru/

00ael278
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bubnumorexa LIOK | T130
48 [{eaouHbIE METAILIBI 05.03.2025 @ https://m.edsoo.ru/
00ael4b2
OKcuIbl ¥ THAPOKCUIBI HATPUS U bubmorexa LHOK  I130
49 S 07.03.2025 @ https://m.edsoo.ru/
00ael4b2
bu6nmorexa IIOK | T131
50 meHOqIfO:seMem’HuHe METaIIbL = 12.03.2025 @ https://m.edsoo.ru/
KaJIBIIMA ¥ MarHuu 00261568
Baxneiiie coequHeHU s bubmorexa LIOK
51 14.03.2025 @ https://m.edsoo.ru/
RAIpHI 00ae15e8 131
O000I11IeHIE U CUCTEMATU3AIUS ToBTopHTS
52 3HaHuii o 1Au l1A rpynnam 19.03.2025 130,31
JKEcTKOCTh BOMBI U CITOCOOBI €€ bubamorexa LOK - 1132
53 21.03.2025 @ https://m.edsoo.ru/
yCTpaHEHUs 00261886
Crpl66
IIpakTnyeckas padora Ne 6 o bubmuoreka [IOK
54 Teme "XKEcTkocTh BOBI U 02.04.2025 @ https://m.edsoo.ru/ | Otuet mo n/p
METOJIbl €€ yCTpaHEHUS" 00aelae8
bubmuoreka [IOK | T133
55 AtoMUHHR 04.04.2025 @ https://m.edsoo.ru/
00aelcb4
AmMpoTepHbIe CBOMCTBA OKCHIA bubmorexa [TOK | T133
56 1 rIpOKCHIA 09.04.2025 @ https://m.edsoo.ru/
00aelcb4
bubnunorexa LIOK
57 XKeneszo 11.04.2025 @ https://m.edsoo.ru/
00ae1d86 1134
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OKCHIBI, THIPOKCHJIBI U COJTU bubmorexa LIOK | 1134
58 enesa (’I 1) 11 sxenesa (111) 16.04.2025 https://m.edsoo.ru/
00ae35e6
O0001IeHre B CUCTEMATH3aIUs ToBTopHTS
59 3nanuii mo Me (Al, Fe) 18.04.2025 113334
0 CTp177
Pommonte sxemepCATSIE Bumotexa LOK
60 . 23.04.2025 @ https://m.edsoo.ru/ | Otuer o n/p
3aja4 1o TeMe «BakHenmme
00ae3de8
METAJUIBI U UX COETUHEHHUS»
Beruncnenus mo ypaBHEHUSIM
XUMHUYCCKHUX PEaKIIMH, SCIIn
OJIUH U3 PEareHTOB JaH B bubmmoreka IIOK | koncnekr
61 U30BITKE HITH COIEPIKUT 25.04.2025 https://m.edsoo.ru/
npumMecH. Beraucienus 00ael750
MacCOBO#1 J0JIM BBIX0/1a
MIPOYKTA PEaKIuu
O000I11IeHIE U CUCTEMATHU3ALIUS TosropuTs
62 3HaHu «BaxHeie MeTalIbl U 30.04.2025 rnd
HX COCOUHCHHS TOArOTOBHTL
cst K K/pNed
KountpoJabsHnas padora Ned no ToBTopHTS
63 TeMe «BakHeHIe MeTabl 1 07.05.2025 d
HX COCTUHEHUS
PA3JEJI 4. XUMMUSA U OKPYKAIOIASA CPEJIA-2+2u4
BemecTBa u maTepuaisl B bubmaorexa LIOK | I'naga$ 1137
64 OBCEHEBHOM KI3HH HEOBEKA 14.05.2025 https://m.edsoo.ru/
00ae3f50
XUMUYECKOe 3arpsi3HeHne bu6muoreka [JOK
65 OKpy>Katorei cpenbl. Posb 16.05.2025 https://m.edsoo.ru/ | TI38
XVMHUU B PEIICHUH. 00ae4270
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OKOJIOTHYCCKHX npo6neM

O0001IeHrEe U cUCTEMaTU3aLU
3HAHUU.

66
HToroBasi KOHTPOJIbLHAs
pabora 3a Bechb Kypc
PesepBHelil ypok. O600IICHHE U
67 cUCTEMAaTH3alNs 3HAHUH 110

BCEMY KYypCYy.
OBIIEE KOJIMYECTBO YACOB 110
IMPOI'PAMME

67

4+1

21.05.2025

23.05.2025

bu6nmoreka [IOK
https://m.edsoo.ru/
00ae4270

bubnunoreka LIOK
https://m.edsoo.ru/
00ae0d0a

KoHncnekr
MOJATOTOBUTH
ci K
UTOTOBOU K/p
[ToBTOpUTH

BECh KypcC 3a
9kJacc
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YUYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA

» Xumus, 8 knacc/ I'abpuensu O.C., Octpoymon U.I"., CnaakoB C.A. AKIIMOHEPHOE
obmectBo «M3marenscTBo «lIpocBenienue»

» Xumus, 9 knacc/ 'abpuensa O.C., Octpoymon U.I"., Cnaakos C.A. AKITMOHEPHOE
obmectBo «M3marenscTBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. Xumus. 8 knacc. Yueonuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. Cnaakos).
2. «Xumus». Paboune nporpammel. [Ipenmernas muaust yaeouunkos O.C. ['abpuensna, U.
I'. Octpoymoga,

C.A. CnankoBa. 8-9 kimacchl: yue0. mocobue s o01eo0pa3oBaTeIbHbIX OpraHu3aIui:
0a30BbIif ypOBEHB /

0O.C. I'abpuensu, C.A. Cnaakos 3. Pabouas terpanb. 8 kiacc (aBropsl O. C. I'abpuensn, C.
A. Cnagkos).

4. Terpanp Ans 1a00paTOPHBIX OMBITOB U MPAKTHUYECKUX paboT. 8 kiacc (aBTopsl O. C.
I'abpuensn, U. B.

AkcéHona).

5. [IpoBepounbie U KOHTPOJIBHBIE paboThl. 8 Kitace (aBTopbl O. C. ['abpuensy, U. B.
Tpury6uak).

6. XumMus B TeCTax, 3a/1auax u ynpaxHeHusx. 8 kiacc (aropsl O. C. I'abpuensn, U. B.
Tpury6uak).

IHUADPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://www.chemnet.ru I"azera «Xumus» u caiit as yautens «51 uay Ha ypoK XUMHK»
http://him.1september.ru Exunas komtekius IOP: TpeameTHast KOJUTEKITUS « X AMHESD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE 3KCIIEPUMEHTHI:
XHMHUSL.

Komneknus Poccuiickoro o6mieo0pa3zoBaTeabsHOTO opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Bcepoccuiickas ouMnana mKoJIbHUKOB 110 XUMUHU
http://www.chemistry.ru JlucraHinoHHast OTUMITHAA 10 XMMHH: TEIEKOMMYHHUKAIIMOHHBIN
00pa30BaTeNbHbII MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucranunonHbie
OBPUCTHIECKUE OJUMITHAJIBI IO

XUMHUH

http://www eidos.ru/olymp/chemistry 3anumarenbHas Xumus

http://www 104.webstolica.ru Kiraccudukaiiist XUMHUECKHX peaKimii
http://classchem.narod.ru KouTpen — Xumus a5st Bcex: ydeOHO-UHGOPMAITMOHHBIH CaiT
http://www. nanometer.ru OnnaitH-cipaBouHUK XuMH4Yeckux dnemeHToB WebElements



