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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOTO 00I11IeT0 00pa3oBaHuUs COCTAaBlIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEHIMH MpEernojaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNnbHbIX oprann3anusix Poccuiickoit dexepanuu.

[IporpaMmma 1o xuMmHuHM Ja€T MPEACTABICHUE O IENAX, OOImIeld cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
o0s3aTenbHOE MPEIMETHOE COepKaHUe, MPelyCMaTpUBAET paclpeesieHne ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BaTEIbHOCTh
U3YYEHUS XUMUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKU y4eOHOTrO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTU MpeAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIIEro 00pa30BaHus, a TakKe TPeOOBaHUM K pe3yibTaTaM 00y4eHUSI XUMHUU
HA YypOBHE ILeNeil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTENIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IIPEJICTAaBICHUI O MaTepUAIbHOM €IMHCTBE MUPa, BAKHYIO POJIb UTPAlOT (HhOPMHUPYEMbIE XUMHUEN
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOM 1 AKOJIOTUUYECKOM 0€30I1acCHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH s camMopa3BUTHUS U (OPMHUPOBAHUS
KYJIBTYpPBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATeIbHOCTH, OJKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HHU, TaK U B
npodeccCHOHaNBHOM NesTeNbHOCTH,

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B (POPMUPOBAHUU
€CTECTBEHHO--Hay4YHOUH rPaMOTHOCTH 00YYarOIIUXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HAHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTrHYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHHWU XUMHUHU 00ECTEeUMBAIOTCS CHEIU(PUKON colep:KaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISIETCS TEJarorHuyeckd aJalnTUPOBaHHBIM OTpakKeHHUEM
0a30BOIi HAYKW XUMHUU Ha ONPEJICIEHHOM dTarie € pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO 00IEero oOpa30BaHHS OPUEHTHPOBAH HAa OCBOCHHE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUA XUMHH, OCHOB HEOPTaHUYECKOW XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa comep:KaHHsl MPOTPaMMBI MO0 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa K €€ uszydeHuro. CopepaHue CKIAAbIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
JJIeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckol peakuuu. OOe 3T CUCTEMBbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YY€HHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIINH BEIIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHMS U MOJYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHUSI K HAYYHOMY 3HaHUIO U METOJaM MO3HaHUs B Hayke. M3yueHue xumuu
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON NEATEIILHOCTH YEJIOBEKA U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYIbTyphl. 3ajada y4eOHOro mpeaMeTra COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYNHBIX OOOOMIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blKa HayKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKluil, B
(GopMHpOBaHMM W pPa3BUTHM T[I03HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MO3HABATEJILHOM U yueOHO-MCCIIeJOBATENIbCKOM 1eATEIbHOCTH, OCBOCHUH MpaBMl O€3011acHOrO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue 1eu, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO pPEIIEHUH, CHOCOOHOM ananTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(OopMHPYIOLTMM MOTHUBALIMIO ¥ PA3BUTHE CITIOCOOHOCTEN K XUMUH;

— oOecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIIMMHUCS OIbITa
pa3HOOOpa3HON JeATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEPCATIbHOE 3HAUEHUE [T PA3JINYHbBIX BUAOB JIEATEIBHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHWBATh SIBICHUS OKPYXKAIOIIErOo MHUpA, UCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
ITOBCETHEBHOM KU3HH U TPYJIOBOH JESITEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BUTHE MOTUBALMU K O0YUEHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
HAa OCHOBE YCBOGHHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

MecTo y4eOHOIro npeaMera B Y4eOHOM ILIaHe.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUH HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanmus, coctaisieT 136 gacos: B 8 kinacce — 68 yacos (2 yaca B Hefeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

YuuteiBas kaneHgapHeidi yueOHblil rpaduk MBOY Kpupopoxckoit COII na 2023-
2024 yu. ron, paboyas mporpamma o XMMHH Ui 8 KJlacca cocTaBjieHa Ha 66 yacoB. B cBsi3u ¢
BBIXOAHBIMU JHAMHU 6.11.2023 r. u 1.05.2024 r. pabouasi mporpamma CokpaiieHa Ha 2 Jaca 3a
cueT YIUIOTHEHHUs TeM pazaena: «PesepBHoe Bpemsi». ConepikaHue pabodeil mporpammsl
peanusyeTcs B OJTHOM o0BbeMe.

Pabouas mporpamma mo xumuu Uit 9 kiacca cocraBieHa Ha 66 uacoB. B cBs3u ¢
BbIXOAHBIMU JHsIME 23.02.2023 1. 8.03.2024 r. paboyas mporpamma COKpaleHa Ha 2 Jaca 3a
cueT YIUIOTHEHHs TeM pazaena: «PesepBHoe Bpems». Coaepkanue paboudel mporpammbl
peanusyeTcs B OJTHOM o0BbeMe.

COJAEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HU 4YE€lIOBEKa. XHWMHS B CUCTeME Hayk. Tema u
BemecTBa. dusnueckne CBONCTBAa BENMIECTB. ArperatHoe COCTostHHUE BemiecTB. [loHsitue o
MeTOJIaX MO3HaHus B XUMHUU. YucThie BemecTBa U cMmecu. CiocoObl pa3ieieHus cMecei.

ATOMBI U MOJIEKYNbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOIBI XHUMHUYECKHUX DIIEMEHTOB.
[IpocThie u COXKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumudeckass Gopmyrna. BageHTHOCTP aTOMOB XHMHYECKHX  DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYIIIpHAas
Macca. MaccoBasi 10Ji1 XUMHYECKOTO JIEMEHTA B COSTMHEHHH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MACChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacd€rel o hopMyraM XMMHUYECKHX COCTUHCHHM.

Ouznyeckue M XUMHYECKHUE SIBJICHHS. XHUMUYecKas peakiuus U e€ MpHU3HAKU. 3aKOH
COXpaHEHMSI MaCChl BEIIECTB. XUMHUYeCKHe ypaBHeHHs. Kimaccudukamus XUMUYECKUX peaKiuit
(coenuHeHus, pa3IoKeHUs, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW MOCYI0M, MpaBmwiiaMu paboThl B Jaboparopuu U mpuéMaMu
oOpaieHus ¢ 1abOpaToOpHBIM O0OpPYIOBAaHUEM, M3yYEHHE U OMHcaHue (U3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEILIECTB, HaOMoAeHe pu3nyecKux (IJIaBIeHrnEe BOCKA, TassHUE JIb/Ia,
pacTHpaHue caxapa B CTYINKE, KATIEHUE W KOHJICHCAIHS BOJBI) U XUMHUYSCKUX (TOPEHHUE CBEUH,
MPOKaJIMBaHWE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KHCIIOTOMN) sSIBIIEHUH, HaOII0IeHNE
U ONHCAaHWE TPU3HAKOB TMPOTEKAHHUS XUMHUYECKHX peakuui (paslokeHue caxapa,
B3aUMOJICHCTBUE CEPHOU KHUCIIOTHI C XJOpUIOM Oapus, pasnoxenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keje3a ¢ pactBopoM conu Menu (), msydenwme crmocoOoB
pa3fiesieHusT CMeceil: ¢ MOMOIIBI0 MarHuTa, (UIHTPOBAHHE, BHINApWBAHUE, JIUCTUILIALNSA,



xpomaTtorpadus, TNpOBEIEHHWE OUYUCTKA TMOBAapPEHHON COJM, HAOMIOJEHHE U ONHCAHUE
pEe3yJbTaTOB MPOBEAECHUS OIbITA, WUIKOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3JIaHHE
Moieield MOJIEKYI (I1apOCTEPKHEBBIX ).

Ba:xHeiinmue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cMmech ra3zoB. CocrtaB Bo3ayxa. Kuciopox — 3jeMEHT M NpPOCTOE BELIECTBO.
Haxoxnaenne kucinopona B mpupoje, Gu3HuecKue U XUMHUECKUE CBOWCTBA (pEaKIud TOPCHHUS).
Oxkcunel. Ilpumenenue xucnopoga. CrmocoObl TMONYyYEHUS KHUCIOpOJa B JIa0OpaTopuul U
MPOMBINUIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUS
KHCIJIOPOJa.

TernnoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/yXa, YCUJICHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopoa — »snemMeHT M mnpoctoe BemiecTBO. HaxoxaeHue Bomopoaa B IPHUPOIE,
¢u3nyecKkue 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyueHus. Kuciorsl u comnu.

MoutsipHbIii 00BEM Ta30B. PacuéThl M0 XUMHYECKUM ypaBHEHUSIM.

®usnyeckue cporcrBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacelmeHHble u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 110yl BellecTBa B
pactBope. XuMHUYEeCKHUEe CBOMCTBAa BOJbl. OcHOBaHUs. Poiib pacTBOPOB B MPHUPOAEC U B KU3HU
yenoBeka. KpyroBopoT BOIbI B mpHUpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauneHudt. Oxcunpl. Kitaccudukanus OKCHIIOB:
coJieoOpa3yrorie (OCHOBHBIE, KUCTOTHBIC, aM(oTepHbIe) U HecoseoOpa3ytonue. Homenkiarypa
OKCHA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHne okCHaoB.

OcHoBanusi. Knaccudukarnuss OCHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. dusznueckne M XHMHYECKHE CBOMCTBA OCHOBaHuU. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinot. @usndyeckue U1 XMMHUECKHE
cBoiicTBa KUCHOT. P akruBHoctr metamuioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknatypa coiseid. @uznueckue M XUMHUUYECKHE cBoicTBa comel. [lomydyenue
COJIEH.

I'eneTnueckas CBS3b MEKY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpeeNieHue COJepKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHUE, COOMpaHUeE,
pacro3HaBaHUE W H3yYEHHE CBOMCTB KHCJIOPOJA, HAOIIOJEHHWE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHSI BOZHMKHOBEHUS M MPEKpAIIEHUs TOpeHUs (IMoXxapa), O3HAKOMJICHHUE C
oOpa3llaMu OKCHIOB M ONUCAHHE WX CBOMCTB, TMOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BojaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmenu (1)
(BO3MOXHO HCTIOJIE30BaHUE BUCOMATEPHUATIOB), HAOMIOACHHE 00Opa3IlOB BEIIECTB KOJIUYECTBOM
1 Momb, WccraeaoBaHNE OCOOECHHOCTEW PAacTBOPEHHUS BEIIECTB C PA3TMYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHONM MAacCOBOM [J0JIEM PacTBOPEHHOIO BELIECTBA,
B3aMIMOJICHCTBHE BOJABI C MeTalUlaMH (HAaTpueM M KajbIleM) (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), MCCIICIOBaHNE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOJII0/IeHUE W3MEHEHUs OKpacKM WHAMKATOPOB B pacTBOpax KHCIOT U LIEJIOUed, U3ydyeHHe
B3aumozeiictBus okcuga Meau (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C METajlllaMH,
peakuyMii HEWTpalIu3alMH, IIO0JIy4YCHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO



MeTaJljla IPYTUM U3 pacTBOpaA COJIH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHelmue
KJIACChI HEOPTraHUYECKUX COECTUHEHUIN.

Hepuoauveckuii 3axkon u Ilepuoanyeckass cucrema xummuuyeckux djemenros /I, HU.
MenpaeneeBa. CtpoeHue aToM0OB. XUMUYECKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuum

[lepBple TOMBITKA KIACCU(PUKANNUKA XUMHUYECKUX OJlieMeHToB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIC U IIEJIOYHO3EMEIbHBIE METAILIbI, TAJIOT€HbI, HHEPTHBIE Ta3bl).
DJIEMEHTHI, KOTOphIE 00pa3yroT aM()OTEPHBIC OKCHUJIBI M THIPOKCHIBI.

[lepuonuueckuii 3akoH. Ilepumoamdeckass cucrtemMa xuMuueckux isnemeHtoB . U.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [leprogudeckoid CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbst u rpynmbl. DU3HYECKHI CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crtpoenne aromoB. CoctaB aroMHbIX saep. W3otombl. nektponbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMUYECKUX IeMEeHTOB [lepruoandeckoil cucTembl
. W. MeHnneneeBa. XapakTepUCTUKAa XHMHYECKOTO 3JIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoauueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOAAM.

3nauenue [lepuogmueckoro 3akona u Ilepuogudeckoil CHCTEMbl XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenaeneeB — yu€Hblid U IpakJJaHUH.

Xumudaeckas CBSA3b. KoBanenTHas (monspHas H HETOJISIpHAS ) CBSA3b.
DIIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. MoHHas CBsI3b.

Crenenb  okucieHus. OKUCITUTEIHHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iporecch
OKHUCJICHHUS U BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pas3IoB BEIIECTB METAUIOB M HEMETAJJIOB, B3aWMOJCHCTBHE THUIPOKCHUIA
IMHKA C PacTBOPAMM KHCIIOT W ILIEJIOYEH, TPOBEACHUE OIBITOB, WTIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS).

Mescnpeomemnuie ceazu

Peanuzanust MeXIpeAMETHBIX CBSI3€H MPU M3YYCHHH XUMHH B 8 KJIacCE€ OCYIIECTBIISIETCS
4yepe3 HCIMOJIb30BaHME KakK OOIIUX EeCTECTBEHHO--HAYYHBIX TOHSTHH, TaK W TOHSATHH,
ABJISIFOUIUXCSI CACTEMHBIMHU JIJIs1 OT/IENIbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUS: HAYYHBIH (DaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaju3, CHHTE3, Kknaccudukanus, MEPUOUYHOCTb, HaOJII0IeHHE, AKCIIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHHE.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYECKUN 3aps, BEIIECTBO, TelI0, O0BEM, arperaTHOe
COCTOSIHHE BEIeCTBa, a3, (U3WYECKHE BEIUYHHBI, CIMHUIIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
3BE3161, ComHITE.

buonorus: ¢porocunres, neixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPAIbl, TOPHBIE MMOPOJIBI, IOJE3HBIC
HCKOTNIa€Mbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XMMHYECKas peaKkuusi

Ilepnonnueckuii 3akoH. Ilepumommueckas cucremMa XuUMUYECKHX »diaemMeHToB J[. .
MenneneeBa. CrTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUUM CBOWCTB XHUMHYECKHX



3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajaus, KaJIbLUS W HUX COCAUHEHUNH B COOTBETCTBUHU C
I10JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBA3M. THUIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMA KPUCTAUIMYECKOM PEIIETKHM M BUAA XUMUYECKON
CBSI3U.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XMMHYECKHE CBOHCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jMYHBbIM KJjaccaM HEOPraHMYECKUX COEJMHEHUM, FeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanus XMMUYECKUX peakuil M0 pa3IUYHbIM IpU3HaKaM (M0 YUCIYy U COCTaBy
YYaCTBYIOUIMX B PpEaKIUH BEUIECTB, MO TEIIoBOMY 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, IO YYaCTHIO KaTalu3aropa). DK30- U
SHJIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKHUE YPABHEHUSI.

[TonsiTrie 0 ckopocTH xuMudeckoi peakuuu. [loHarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOTeHHBIX M TETEPOreHHbIX peaknusax. [lonstue o
karanuze. lloHsatne o XumuueckoM paBHOBecHU. DaKTOpbI, BIMSIONIME Ha CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMHUYECKOTO paBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPABHEHMH OKHCIUTENIbHO--BOCCTAaHOBUTEIbHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOT0 OanaHca.

Teopust 37IEKTPOIIUTUUECKON AUCCOLMALMHU. DJIEKTPOIUTHL U HEANEKTPOJauThl. KaTHoHBI,
aHUOHBI. MeXaHu3M [HMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BHUJIAMU XUMUYECKOM CBS3U.
Crenens aucconpanuu. CHIbHBIC U CTA0bIE DJIEKTPOTUTHI.

Peakuuu monHoro o6meHa. YcinoBHsl MPOTEKAaHUs peaKklMii MOHHOTO OOMEHa, IOJIHbIE U
COKpall€HHble MOHHbIE ypaBHEHUsl peakuuii. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MPEJCTaBICHU 00 SIEKTPOIUTUYECKON Auccoruaiui. KadecTBeHHbIE peakIiMy Ha HOHBI.
[ToHsiTHE O THAPONU3E COTEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHHE C MOJENAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKHX BEIECTB —
METAIJIOB M HeMeTaioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpuUs),
UCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIMH OT BO3ACUCTBUS pa3IMUHBIX
(GakToOpoB, UCCIIEJOBAaHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IpoOLEcca JUCCOLUALNU
KHUCTIOT, IeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAaHHE BHUEO MATEpUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHMs PEaKIrii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajka, BblIelieHHe ra3a, o0Opa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHHe, peakluu pas3iokKeHMs, COCAUHEHNS),
pacno3HaBaHUE HEOPTraHWYECKHUX BEIIECTB C MOMOUIBI0 KAaYECTBEHHBIX PEAKIUH Ha HOHBI,
pelIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeTUHEHMSI

OO6miass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHUsI aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOIE€HOB.
XUMHYEeCKHE CBOWCTBA Ha MpHMepe Xjopa (B3aWMMOJCHCTBHE C MeTaUlaMH, HeMeTaulaMH,
nienoyamu).  XnopoBoaopod. ConmsiHas KMCIOTa, XMMHYECKHE CBOWCTBA, IMOJIyY€HHE,
npuMeHeHue. JeiicTBrUe Xiopa U XJ0pOBOJOPO/ia Ha OpraHu3M 4desioBeka. BaxkHelme Xmopuasl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mast xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBONCTBA MPOCTHIX BELIECTB —



KHCJIOPO/a U cepbl. AJUIOTPONHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHue, (U3NYECKHEe M XMMUYEeCKHe CBOHCTBA. OKCHIBI CEpbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme kak IpeNCcTaBUTENs Kiacca KUCJIOT M crneunuduueckue). XUMHUYECKUE pPeakluy,
JeKallue B OCHOBE HIPOMBIIUICHHOTO croco0a MosyuyeHus cepHoil KucioTsl. Ilpumenenue
cepHOi KucIoThl. COJM CePHOM KHCIOTHI, KadeCTBEHHAsI peakius Ha cynbdar-uoH. Haxoxnenue
ceppl M €€ CcOoequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpeabl
COEIMHEHUSMHU Ccepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEOTBPALICHHUS.

OOmass xapakrepucTuka 31eMEHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpUpoie, (HU3UYECKUue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoslyueHue 1 npuMmenenue. Conu aMMOHUs, UX (PU3NYECKUEe U XUMHUYECKIE CBOMCTBA,
npuMmeHenue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyuyeHUE,
duznveckue W XHMMHYECKHE CBOMCTBa (OOIIME KakK TPENCTAaBUTENs Kilacca KHCIOT |
cneunduyeckue). Mcnonab3oBaHWEe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHUE OKpY»Karollel cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIINA
docthopa, pusznyeckne u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢u3nueckue M XUMHUYECKHE CBOMcTBa, nosyueHue. lcmonb3oBanue QochaToB B KadyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrtepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIINK, PACIPOCTPAHEHHE B
npupoje, pusnueckue 1 XUMUYecKue cBoiictBa. Ancopouus. Kpyropoport yrieposaa B mpupoe.
Oxcunpl yriaepona, Ux GpU3NUecKue U XMMUYECKHe CBOMCTBA, JIeiiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHE. DKOJOTHYEeCKUe MPOOIeMBbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TI100aJIbHOTO TMOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3(pQekT. YronpHas Kuciora U eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MoJydeHHe M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-wMoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAMLUHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TlepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, JTWJIEH, AaleTUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX MepepaboOTKu
(6eH3uH), UX POJb B OBITY U MPOMBINIIEHHOCTH. [ToHATHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJax — M HUX pOJM B KU3HU 4YeloBeKa. MarepualbHOE E€IUHCTBO
OpPraHMYECKUX Y HEOPTaHUYECKUX COECIUHEHHMN.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyuYe€HHE M MpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHuss o6 okxcuge kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. Baxkuelinue
CTpOUTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeToH, kene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHne oOpa3l0B HEOPraHMUYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpakaromue (U3NUYEeCKue U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COCAMHEHHUH (BO3MOXKHO
WCIIOJIb30BaHNUE BHJICOMATEPHAIOB), O3HAKOMJICHHE C OOpas3IaMu XJIOPHIOB (TaJIOTCHHIOB),



O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpHANIOB), HAOIIOJeHHEe Tporecca OOyrauBaHUS — caxapa MO JICHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTHI, TIPOBEJICHUE KaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHuE IpHU3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa U MX COeAMHEHUMN
(BO3MO’KHO HMCIIOJIb30BaHKUE BUAECOMATEPHAJIOB), 00pa3liaMi a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlydeHue, coOMpaHue, pacrlo3HaBaHWE W U3YYCHHE CBOWMCTB aMMHaKa, IPOBEICHHE
KaYeCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), M3YUYCHHE MOJENed KPUCTALIMYECKUX PEHIETOK aimasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TIPOIECCOM aAcOpOlMU PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTa3a, MOJMyuyeHue, coOupaHue, paclo3HaBaHue
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YEHUE IMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIUEH
CHUJIMKATHOM TMPOMBIIUICHHOCTH, PEUICHUE SKCICPUMEHTAbHBIX 3a/iad 1Mo TeMe «Bakuenue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTta/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkenus B [lepuonnueckoit cucreme xumudeckux emeHToB . 1. MenaeneeBa u cTpoeHus
atromoB. CTpoeHue MeTauioB. MerauiMueckass CBA3b M METAJUIMYECKas KpHUCTAJUIMYECKas
peméTka. DIEKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTawioB. PU3MUEeCKMEe U XUMUYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl nonydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
UX MMPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoit cucreMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJEHHE B Mpupoje. Ou3nueckrue U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCHUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KalbLUW: noyiokeHue B Ilepuogmueckoit
cucreme xumuudeckux anemeHToB [[. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HaxO0XICHUE B
npupoae. OU3NYECKUEe U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. WM.
MenpeneeBa, CTpo€HHUE aToMa, HaXxoXJeHUe B mpupoze. dusnyeckne u XUMHUUECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenune B Ilepumonunueckoir cucreme xumuueckux »snemeHtoB JI. .
MenneneeBa, CTpO€HHE aTOMa, HaxoXJIeHUe B npupoae. Ousznyeckue U XUMUUECKHE CBOICTBA
xenesza. Okcuppl, ruapokcuasl U conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMi METa/lIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUEe Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBHS OKCUIA KaJbIUs U HATPHUS C BOJOM (BO3MOYXKHO UCHOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs Kejne3a B
Kucopone  (BO3MOXKHO — HCIIOJNIB30BAHHWE  BUACOMATEpUAOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMHHUS, ITMHKa, xene3a (I1) u xenesa



(1), meau (1), HaGMrOICHHE U OMHMCAHHE MPOIECCOB OKPAIIMBAHUS TIAMCHM MOHAMHU HATPHS,
Kausl U KaJIblUs (BO3MOXKHO HCIIOJIb30BAHHE BUICOMATEPUAIIOB), UCCIICOBAHIE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THIPOKCU/IA IIMHKA, PEIICHUE IKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BaxkHel1re MeTauibl U UX COSTUHEHUS».

XuMHs 4 OKpYsKAIas cpeaa

BemectBa u Marepuaibl B MOBCEHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcnoib30BaHUE
BEIICCTB M XUMHUYECKHX peakiuii B ObITy. llepBas moMmomip MpH XUMHUYECKHX O0XKOTrax |
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpebl (MpeaenabHas JOMmycTUMasi KOHIEHTpalus
Beriects, naiee — [1/IK). Pons XuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pas3oB MaTepuayioB (CTEKIIO, CIIJIaBbl METAILIOB, TOJIMMEPHBIC MaTepUabl).

Mesicnpeomemmuunle cea3u

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISICTCS
4yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OTAETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCICPHUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOICITh, SIBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, DSIEKTPUYECKHM 3apsii, MPOBOAHHUKH, MOJIYIPOBOIHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEIO, 0OOBEM, arperaTrHoe COCTOSHHUE BEIIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTAIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKUE BEIUYUHBI,
€IUHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE€3/1b1, COHILE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaIbHbIE YAOOPEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yJabTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO OOIIEr0 OOpa30BaHUS
JIOCTUTAIOTCS B X0Jie 00YYeHHs] XUMUU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMU  POCCHUMCKHUMH  COLIMOKYIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOINECTBE MPaBHJIAMU M HOPMaMU TOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHHS, CAMOPA3BUTHS U COITMATN3AIINNA 00yUJaIOIUXCSI.

JIMIHOCTHBIE pPE3yJIbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMON TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIMHd M PACHIMPEHUE OIbITa JCSATENLHOCTH Ha €&
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTTUTAHUSI:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICUIO, TIOHMMAHUS 3HAUEHUs XMUMHYECKOH HayKW B J>KH3HU COBPEMEHHOTO OOIIECTBa,



CIIOCOOHOCTH BJIAJIETh JTIOCTOBEPHON MH(pOpMaluell O MEepeoBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBOH M OTEYECTBCHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpPOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIMTAHUS

MPEJICTABICHUS] O COIMAIBbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE, KOMMYHUKATUBHOU KOMIIETEHTHOCTH B 00111eCTBEHHO MOJIE3HOM,
y4eOHO-MCCIIeIOBATENILCKON, TBOPUYECKONM W JPYrHMX BHUAAX JEATEIHHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATEIbHOCTH MPH BBIMOJIHEHUN YU4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCHEPHUMEHTOB, CO3[aHUM YYEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TPOIECCE 3TOH Y4eOHOU NesaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJIEHHWE M TOCTYNKH CBOWUX TOBapHINEH C TO3WIIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PECHUYCCKUE  TPEJACTABJICHUS O  BEHMIECTBE M  XHMHYECKOM  PEaKIIHH,
COOTBETCTBYIOIIME COBPEMCHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTaBISIONIME OCHOBY JUIS
NMOHMMAHUA CYHIHOCTH HAYYHOW KapTUHBI MHpa, MPEJICTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aMMOCBA3SIX YEJIOBEKa C MPUPOJHON CPesoid, O poiu
XUMHH B TIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIIGHBIE MOTHUBBI, HAIPABJIICHHBIC HA IIOJIYYCHHWE HOBBIX 3HAHUN IO XHMHH,
HEoOXOoauMble 11 OOBSCHEHUS HaONI0IaeMbIX TMPOLIECCOB U SIBICHUH, MO3HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOIN pabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHOH JHUTEPaTypOH, MOCTYITHBIMH TEXHUYCCKHUMH CpPEICTBAMH
WH(OPMAIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOyYeHHI0 M TO3HAHHIO, JF0OO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pazoBaHUI0, IPOEKTHON M HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HATPABIICHHOCTH W YPOBHS OOYUYCHHS B TaTbHEHIIIEM;

4) hopMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHWE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIIEGHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 3J0pOBBI 00pa3 JKW3HHM, OCO3HAHHE MOCIEACTBHA W HEMPHITHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJEHUS alKOrojis, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJEHUS
paBwJI 0E30MacHOCTH TPH OOpalIeHHWH C XHUMHUYSCKHMH BEIISCTBAMHU B OBITY W peaIbHON
YKU3HU;

5) Tpy10BOT0 BOCIUTAHUS

HUHTEPEC K MPAKTHICCKOMY H3YUEHUIO MPOPECCHI M TPYyIa Pa3IUIHOTO POJIa, YBAXKCHUE K
TPYAy H pe3yibTaTaM TPYJIOBOW JEATEIHHOCTH, B TOM 4HCIE Ha OCHOBE IPUMCHEHUS
OPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIM BBIOOP WHIMBUAYATHHOW TPAeKTOPUU
MPOJOHKEHUST 00pa3oBaHUs C Y4ETOM IJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENTHON MpOo(EeCCHOHAIBHON NEeATeTbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

DKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHWs, MOHUMaHHE [IEHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U TICHXHUYECKOMY 30pPOBBIO,
OCO3HaHUE IIEHHOCTH COOJIIO/ICHUS MPaBU O€30MacHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TaKKe B CUTYaIUAX, YIPOXKAIOIINX 30POBBIO M KU3HU JTFO/ICH;



CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYEHUU XUMHH, IS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAOUIEH PUPOJHON CPEOH, Uil ITOBBILIEHUS YPOBHS 3KOJIOTMYECKO T
KYJIBTYPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTed WX PelIeHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTMUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIN, FUNoTe3a, $akKT, CUCTEMa,
MPOLIECC, SKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUeOHBIX
npeIMeTax | MO3BOJISIFOT Ha OCHOBE 3HAHUU M3 ATHX MPEeIMETOB (OPMUPOBATH MPEICTABICHHIE O
[EJIOCTHOW HAy4YHOW KapTHMHE MHUpa, U YHUBEPCAIbHbIE Y4eOHBbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHbIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TIJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHO J1eATeIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCcAJIbHbIE YUeOHbIEe 1eiCTBUS

ba3oBble JJornyeckue aecTBUA:

YMEHHsI HCIHOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS [P OCBOCHUU 3HAHUMU:
pacKpblBaTh CMBICI XHUMHUYECKHUX TMOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKU,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHSTHSMH), UCIIOIH30BATh TIOHATHUS JJII OOBSICHEHUS
OTIICNbHBIX (DAKTOB W SIBJICHUW, BBIOMPATh OCHOBAHUS WM KPUTEPHUH I KIACCH(PHUKAITUN
XUMHYECKHUX BEIIECTB U XMMHUYECKUX PEaKIUi, yCTaHABIUBATh PUYMHHO-CIICICTBEHHBIE CBSI3U
MEX1y 00BEKTaMHU U3YUYEHHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIC, 1eJyKTHUBHbIC,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

yMEHUE TPUMEHSATH B MPOIECCE MO3HAHUS TMOHATHSA (MIPEAMETHBIE U METAINpPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, MPeoOpa3oBBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIBHBIX 3a/a4, C Y4YETOM OTUX MOJEIBHBIX MPEJACTABICHUN BBIABISITH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMii, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbBIE CBSI3U U
MPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

bBa3oBble uccienoBare/ibCKue AeiCTBUSA:

YMEHHUE MCIOJIb30BaTh MOCTABIECHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

npuoOpeTeHne OmNbITa MO TUIAHHUPOBAHUIO, OPTaHU3AIMH W TPOBEACHUIO YYCHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 3a XOJOM MPOIIecca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIISATh OTUET O POJeIaHHON padoTe.

Pa6ora ¢ undopmaumeii:

YMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH NH(DOPMAIIUIO PA3IMYHBIX BHIOB
1 (HOpM IIPECTABICHHUS, TTOYYaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYSpHAS TUTEpATypa
XHMHYECKOTO COJIEp)KaHMs, CIOPaBOYHBIE TIOCOOWsA, pecypchbl HHTepHETa), KPUTHYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSTh Pa3IUYHbIE METOJIBI M 3alPOCHI IPH TIOUCKE M 0TOOpe MH(OpPMALIUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOAMMBIX JIJISl BBIIOJIHEHUS YUE€OHBIX M MO3HABATEIBHBIX 32124
OTpeNeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B O0JACTH HCIOJIB30BaHUS WH(GOPMAITMOHHO-



KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBIaJIeHUE KYIbTYPOH aKTUBHOIO HCIOIb30BAHUS PA3IMUHbIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIHHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpenCTaBICHUS
uHPOpPMALMK U WUTIOCTPUPOBATH pEIIAaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
IpyrumMu popmamu rpa UKy U UX KOMOMHAITUSIMU;

YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH B MpolEcce Yy4EeOHON W HCCIeI0BaTEIbCKON
NEeSITeIbHOCTH HH(POPMAIIHMIO O BIMUSHUM MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHHE OKPY’KaIOLIe MPUPOJHON CPEIbI.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaTh BOINpPOCH (B XoJe Auamora u (WIM) IJUCKYCCHU) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI IPEACTABIATH MOMy4YEeHHBIE PE3yIbTaThl TO3HABATEIBHON JIEATEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlMI0 PEe3yJbTAaTOB BBINOJIHEHHUS XUMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATENIbLHON U
MCCJIEIOBATENILCKOM NIeATENbHOCTH MPU PEUICHHH BO3HUKAIOMIMX NpoOJieM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIE KPUTEPUEB IO OIICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe AeiicTBUS:

YMEHHUE CaMOCTOSITENIFHO ONPEACIATh e NesTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATENLHOCTH, BHIOMPATH
HaubOosnee dD(QeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX ¥ TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEATOKEHHBIM aITOPUTM JIEHCTBUUN MpU
BBINTOJIHEHUH 33J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIHUIX, OLIEHUBATh COOTBETCTBHE TOJYYEHHOTO pe3ysIbTaTa 3asBICHHOW LIENH,
YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MPE/AJIaraeéMble B YCIOBUU 3aJaHUI.

MNPEIAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO O0S3aTEIBHOTO COJNEPIKAHHMS,
YCTAHOBJICHHOTO JaHHOW (exepanbHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC
oOydJarmMMUCs Hay4YHbIe 3HAHUS, YMEHHS M CHOCOOBl AeHCTBWIA, crnenuduueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BUIBl JEATEIBHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHUS, €r0
HWHTEPIIPETAINH, TIPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K konny oOyudenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

e PAacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHITHIA: aTOM, MOJEKYNIa, XUMUYECKHIMA
JJIEMEHT, TPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMech (OJHOPOAHAS W
HEOJHOPO/HAsI), BaJCHTHOCTh, OTHOCHUTEIbHAs aTOMHAas WM MOJEKYJSIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca, MaccoBas JOJs XUMHYECKOTO
JJIEeMEHTAa B COCAMHEHHH, MOJSIPHBIM OOBEM, OKCHI, KHCIOTa, OCHOBaHHE, COIlb,
AJIEKTPOOTPHUIIATEINBHOCTD, CTETIEHh OKUCIICHUS, XUMHUYECKas peaKIysl, Kiaccuukanus
peaxuii: peakiuu COeIMHEHUs, PEaKuU Pa3I0KEeHHs], peaKIIMK 3aMeIICHUs, peaKkluu
oOMeHa, PK30- U SHAOTEPMHUYECKUE PEAKITUH, TETUIOBOU YPPEKT peakiuu, SApo aToMa,
AIIGKTPOHHBINA CIIOM aroma, aToOMHas OpOWTalb, pajlyC aromMa, XUMHUYECKas CBS3b,



MOJISIPHAsE M HENOJsIpHAsi KOBAJIEHTHAs CBS3b, MOHHAs CBS3b, WOH, KAaTWOH, aHUOH,
pacTBOp, MaccoBast 10JIs1 BellecTBa (MPOLIEHTHASI KOHIIEHTPALKsI) B paCTBOPE;

e  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IMOHATHA W MPUMEHSATH 3TU
MOHATUS [TPU ONMCAHUM BEIIECTB U UX MPEBPAICHU;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY Ui COCTaBlieHUusT (OpMYyNl BELIECTB H
YPaBHEHUN XUMMUYECKUX PEAKLUH;

e ONpEIEeNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OHMHAPHBIX COCIUHCHUSAX, CTCTICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJISKHOCTh BEHIECTB K
onpeAenéHHOMY Kiaccy COeAMHeHH 1o QopmyrnaM, BHJ XUMHUYECKOM CBS3U
(koBajsieHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
MIOHUMAaHUE MEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHUX 3JIEMEHTOB OT HX
nosnoxeHuss B Ilepuonuueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUeHUs, 3aK0OHa ABOTaJIpo;

e ONHUCBHIBATh W XapaKTepH30BaTh TaOMMUHYIO ¢opmy [lepuomudeckoir CHUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh MOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u
«moboynass mnoxarpynna (b-rpymma)», maneie ¥ OONBIIME TEPUOMABI, COOTHOCUTH
0003HaueHus1, KOTOpble uMeroTest B Tadnuie «llepuoanueckas cucteMa XMMHYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacrpeziefieHue X MO0 JIEKTPOHHBIM CIIO0SIM);

e KJAcCU(UIMPOBATH XUMUUYECKHUE DJIEMEHTHI, HEOPTAHUYECKHUE BEIIECTBA, XUMHUUYECKUE
peakiuu (10 YMCIy W COCTaBy y4YacTBYIOIIMX B PEAKIIUU BEHIECTB, MO TETIOBOMY
dbdexry);

e  XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB, TOATBEpPXKJas  ONMHCAaHWE TMPUMEpaMH  MOJICKYJSAPHBIX  YpPaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

e TPOrHO3UMPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOT'O COCTAaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHUECKUX MPEBPALICHUHN B Pa3IUYHBIX YCIOBUSX;

e  BBIUUCIATH OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO JIEMEHTa 10 (hOpMyJie COSUHEHHs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOMN peaKIuu;

e TPUMEHATH OCHOBHBIE ONEPALUHU MBICIUTEIBLHON NESITEIbHOCTH — aHAJIW3 U CUHTE3,
cpaBHEHHE, 0000IICHNE, CHCTEMATH3alNI0, KIACCU(UKAIINIO, BBISIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JIJII M3Y4YEHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIIHH,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  TO3HaHUS  —  HAOMIOJeHWe,  H3MEpeHHe,
MOJICTTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIA U MBICTICHHBIN );

e CJIEOBATh TIpaBWJaM TIOJB30BAaHUS XHMMHUYECKOW TIOCYJOM U  JIabOpaTOPHBIM
000opyIOBaHHWEM, a TAaKXe MpaBWJIaM OOpaIeHUsi C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TMOTYYSHHIO
U CcOOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOpPOAA M KHCIOPOJa), MPHUTOTOBICHHUIO
pPacTBOpPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIENOYEN U
KHCTIOT C TIOMOIIBbIO HHIUKATOPOB (JIakMyC, peHOIPTaIenH, METHIIOPAHK U JPyTHE).

K koniy oOydeHus B 9 kjacce IpeaMETHBIC pe3yibTaThl HA 0A30BOM YPOBHE JIOJKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHM:



PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IMOHATHUH: XUMHYECKHM DIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCIIEHMS, XMMHUYECKas PEaKIus, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakuuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, JIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, IEKTPOIUTUYECKAs JUCCOLMAlMs, peakUU HOHHOIo OOMeEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKluH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHME M BOCCTaHOBJIEHUE, AJJIOTPONMs, aM(OTEepHOCTb, XHMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaUIMYecKas), KpUCTaUIM4ecKas pemérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHUYECKOM peaKUuu, HpEeAeIbHO J0IyCcTUMAast
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IIOHATHH M IPUMEHATH 3TH
HIOHSITHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyn BEIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUAX PaA3JIU4YHOIO COCTaBa, MPUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCcy COoelMHEeHHH 1Mo (opmMynam, BHI XMMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METaJIJIMYECKasl) B HEOPraHMYECKUX COCJAMHEHMSX, 3apsii MOHA II0 XUMHUYECKOU
dopmyie, XxapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHMYECKHUX COCTUHEHUH, THII
KPUCTAJZIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenzaeneeBa u 1€eMOHCTPUPOBATH
€ro NMOHMMaHME: OINHUCHIBATh U XapakTepu3oBaTh TaOnuuHyto Gopmy Ileproauueckoit
CHUCTEMBl XMMMYECKHX OHJIEMEHTOB: pa3ivuaTh IMOHATHUS «IJaBHas mnoArpymma (A-
rpynna)» u «mnobouyHas noxarpynmna (b-rpynma)», manble W Oonblive MEpPUOABI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOphlE MMEIOTCS B MEPUOAMYECKON Tabiuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, oOl1ee YHUCiIo MEKTPOHOB U PACIpeeNeHHe X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJenax MaybIX MEPUOJIOB U TJABHBIX MOATPYHI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIIOBOMY
3¢ (dexTy, Mo N3MEHEHUIO CTENEeHEW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME W CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEAKLUM;

COCTaBJIITh YPABHEHHUS HJICKTPOJIUTHYECKON TUCCOIUALIMU KHUCIIOT, MIEJIOUEH U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlIUid,
MOATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXIY BELIECTBAMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCca 3THX PeaKLuii;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT UX CTPOEHHS, BO3MOXHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3INYHbIX YCIOBUSX;



BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO H MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJTF0 XUMUYECKOTO DJIEMEHTA M0 (JOpMYJie COeTUHEHHS, MACCOBYIO JIOJIFO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

coOM0IaTh TpaBWJIa TOJB30BAaHUS XUMHUYECKOM TOCYI0HM W JaOOpaTOPHBIM
obopymoBaHHWEM, a Tak)Ke IpaBuia OOpallleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO TMOTYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO Ta3a);

MPOBOJUTH PEAKIMU, MOJITBEPKIAIOIINE KAUeCTBEHHBIM COCTAB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOPUA-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-,
CWJIHKAT-, Cynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HM3YyYEHHBIX
METAJJIOB, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEUIECTB;
MPUMEHSTh OCHOBHBIE OIEpAllUM MBICIUTEILHON JEATCIbHOCTH — aHAJIW3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHCTEMATH3allMI0, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JUIsl M3YYEHHUSI CBOMCTB BELIECTB M XUMHYECKHX PEAKLIHM, €CTECTBEHHO-
Hay4yHbIE METOJAbl TIO3HAHHMS — HAONIOJEHUE, W3MEPEHHE, MOJICIUPOBAHUE,
SKCTIICPUMEHT (PEaIbHBIA U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KosmyecTBO yacos
Ne HaunmeHoBaHue pa3iesioB U TeM DJIeKTPOHHBIE (M (poBHIe)
KonTpoabubie IIpakTu4eckue
n/n nporpamMmbl Bcero o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHayajibHble XUMHYECKHE OHSITHS
XuMmust — BaKkHas 00JIaCTh
1.1 €CTECTBO3HAHUSA U MPAKTUICCKOM 5 2 bubmorexa [JOK
' p https://m.edsoo.ru/7f41837c
JeSITEIbHOCTH YelloBeKa
bubmuorexa [IOK
1.2 BemecTBa 1 XuMHUYeCKHE pEaKITUH 15
B peakt https://m.edsoo.ru/7f41837c
Hroro mo pa3gemy 20
Pa3pnen 2. BaxkHelilue npeacraBuTeId HEOPraHNYeCKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitie 06 6 bu6imoreka LIOK
' OKCH/Iax https://m.edsoo.ru/7f41837¢c
Bognopoa.Ilonsitie o kucnorax u bubanoreka [IOK
2.2 8 1
COJIAIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsarue 06 5 1 bu6imoreka [IOK
' OCHOBaHUSIX https://m.edso0.ru/7f41837¢
54 OCHOBHBIE KJIACChI HEOPTaHUIECKHUX 11 1 bubanoreka [HOK
' COEIMHEHAN https://m.edsoo.ru/7f41837c
Hroro no pasaeny 30

Pasnen 3. Ilepnoguyecknii 3axon u Ilepnoan
OKHUCINTEIBHO-BOCCTAHOBUTEIbHbBIC PeaKIIUH

3.1

[Tepuonnueckuii 3aKoH U
IIepuonnueckas cucrema
XHMHYECKUX dj1eMmeHToB /1. W.
MenneneeBa. CTpoeHue aToMa

yeckasi cucreMa xummuieckux 3jemMeHToB /. U. MenaeneeBa. CTpoenne aToM0B. XMMHYECKas CBSA3b.

bubnmnoreka [HOK
https://m.edsoo.ru/7f41837¢
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

32 Xumunueckas cB3b. OKUCIUTEIBHO-

3 bubmuoreka [IOK
BOCCTaHOBUTEJIbHBIE PEAKLINU https://m.edsoo.ru/7f41837c
Hroro no pasaeny 15 ]P?tlffsﬂll;lr(r)lT:oII;icI)l rcu)/1§f41837c
PesepBHOE BpeMs 3 buomiorexa LIOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO HACOB I10 68

[NTPOI'PAMME
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9 KJIACC

KoanuecTBo yacos DJIeKTpPOHHbIE
Ne HaunmeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabubie  IlpakTudeckue
n/n nporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypcbl
Paznen 1. BemecTBO 1 XUMHYeCKHE PeaKIMU
11 [ToBTOpenwue u yriryOiaeHne 3HaHUH 5 1 bubnuorexa LIOK
' OCHOBHBIX pa3lIeJIOB Kypca 8 Kiiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 Bubmuorexa [JOK
' peaxuuii https://m.edso0.ru/7f41a636
13 DIEKTPOIIUTUYECKAS TUCCOLIUALIUS. 8 1 1 bubmmorexa [IOK
' XuMHUeCcKUE peakiui B pacTBOpax https://m.edsoo.ru/7f41a636
HWroro mo paznemy 17
Pasnen 2. HemeTanibl 4 UX coeMHEHUSI
91 OO01mas XapaKTePUCTHKA XUMHUUECKUX 4 1 Bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["agoreHs: https://m.edsoo.ru/7f41a636
OO01mas XapaKTePUCTHKA XUMHUUECKUX
2.2 anemeHnToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [JOK
' Py - eP https://m.edsoo.ru/7f41a636
COCIUHECHUS
OO01mas XapaKTePUCTHKA XUMHUUECKUX
2.3 aneMeHToB V A-rpymiisl. A30T, pocdop u ux 7 1 buomiorexa [IOK
' PYHIBL ’ P https://m.edso0.ru/7f41a636
COCAMHEHHUS
OO01mas XapakTepUCTHKA XUMHUUECKAX
2.4 siiemenToB |VA-rpynnel. Yriepon u 8 1 2 buGmnorexa I1OK
' . PYIHIBL. P https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCNHEHUS
Hroro no pazneny 25
Pa3znen 3. MeTanjibl 4 MX COeTMHEHUSI
3.1 OO61re cBOWCTBAa METAJLIOB 4 bubmunoreka IIOK



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

bu6nmoreka IJOK

3.2 Bakueiinre MeTaIbl M UX COETUHEHHUS 16 https://m.edsoo.ru/7f41a636
HUroro no pazneny 20
Pa3nen 4. Xumus 4 oKpy:Kaomas cpeaa

4.1 B TBa U MaTepHajbl B )KU3HH YEI0BEKA 3 bubmorexa ITOK
' CHiecTBa I Matepha https://m.edso00.ru/7f41a636
Hroro mo paznemy 3
PesepBHOE Bpems 3 bubmorexa HOK

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

OBHIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUJIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IlpakTudeckue
n/n Bcero HU3YyYeHHUS o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsl
1 IIpeamet xumuu. Posib XUMUH B )KM3HU 1 bubnuorexa LIOK
yenoBeka. Tea u BeriecTBa 04.09.2023  https://m.edsoo.ru/ff0d210c
9 IlonsTHE 0 METOAAX MTO3HAHUS B XUMUHU. 1 bubnunoreka [IOK
CrapToBasi AMarHocTU4ecKas pabora 06.09.2023  https://m.edsoo.ru/ff0d227e
ILP Ve | «3nakomcmeo c 1abopamopHbim
3 obopyoosanuem u npuémol 0Opamenus ¢ 1 1 bubmmorexa [JOK
Py P pa 11.09.2023 | https://m.edsoo.ru/ff0d23dc
HUM”»
4 UYucreie BemectBa U cmecr. CrmocoOb! 1 bubnuoreka [IOK
pazzieneHus cMmecei 13.09.2023 | https://m.edsoo.ru/ff0d26ca
bubmoreka IIOK
5 ILP. No 2 «P 7] 1 1
M 2 «Pasoenenue cueceity 18.09.2023 | https://m.edsoo.ru/ff0d28c8
6 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmorexa HOK
YIPIPHOS JHCHHE. 20.09.2023  https://m.edsoo.ru/ffod2d50
7 XuMHYeCcKHe 3JIEMEHThI. 3HAKA XUMHYECKIX 1 Bubnuoreka [IOK
3JIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
IlepBble NONBITKH KiaccubUuKaIIUU
8 XI/II\I:/)II/IIICCKI/IX 3JIEMEHTOB ?}OHﬂITIHe 0 rpyImmax 1 bubmmorexa [OK
' Py 27.09.2023 | https://m.edsoo.ru/00ad9ffa
CXOIOHBIX 3JICMCHTOB
Tlepuoanueckuii 3axkoH u [lepuognueckast
9 CI/I(f)TeMlla XUMUYECKUX BJIeMeII-)ITO]il q 1 bubmmorexa HOK
o 02.10.2023  https://m.edso0.ru/00ada52c
Menneneena
10 Ilepuobl, rpyImbl, HOATPYIIIEL 1 bubimorexa HOK
PHOABL TPYHIEL HOATPY 04.10.2023  https://m.edsoo.ru/00ada52¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

11 Xumnueckast Gopmyna. BareHTHOCTh aTOMOB buomiorexa LIOK
pMy1d. 09.10.2023  https://m.edsoo.ru/ff0d2eae
XUMHYECKHX 3JICMEHTOB
bubmuoreka LIOK
12 Xumreckie opuyet 11.10.2023 | https://m.edsoo.ru/ff0d2a6c
13 OTHOCHUTENbHASI aTOMHAs Macca. bubnuoreka [JOK
OTtHOocuTeNBbHAs! MOJIEKYJISIpHAst Macca 16.10.2023 = https://m.edsoo.ru/ff0d323c
14 MaccoBas 0151 XMMUYECKOr0 dJIEMEHTA B bubmmoreka [JOK
COCIMHCHUU 18.10.2023  https://m.edsoo.ru/ff0d350c
15 Ctpoenue atomoB. COCTaB aTOMHBIX SI/I€ bubmorexa HOK
P ' AEP- 23.10.2023 | https://m.edsoo.ru/00ada342
Bu6nmoreka IJOK
16 Msoromt 25.10.2023 | https://m.edsoo.ru
CrpoeHue 3JeKTPOHHBIX 000JI0YEK AaTOMOB
17 anemenToB [lepuoamueckoit cuctemsr /1. brbmorexa [JOK
pHoa T 08.11.2023  https://m.edsoo.ru/00ada6hbc
Menpeneera
XapakTeprucTHKa XUMHUIECKOTO DIIEMEHTA T10
18 €ro moJaoxeHuIo B [leproauueckoil cucteme bubmmorexa [JOK
PHOA 13.11.2023  https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenne [lepronuueckoro 3aKoHa st
19 a3BUTHS HAYKH W NpakTuku. [[. bubmmorexa [JOK
b Y . p . RO 15.11.2023 | https://m.edsoo.ru/00ada96e
MemnneneeB — yd4€HbIi, IeJaror U rpaxaaHuH
20 HonHas xumudeckas CBs3b buGmorexa HOK
20.11.2023  https://m.edsoo.ru/00adac34
21 KoBajeHTHas HEHOIApHAsS XUMUYECKast CBIA3b bubmmorexa [JOK
P 22.11.2023 | https://m.edsoo.ru/00adaab9
99 DIEeKTPOOTPULIATEILHOCTh aTOMOB bubnmnorexa [JOK
XHMHYECKHUX DJIEMEHTOB 27.11.2023 | https://m.edsoo.ru/00adaab8
23 KoBaneHTHas mospHas XMMHYECKas CBSI3b brbmmorexa [JOK
P 29.11.2023 | https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/ff0d2eae
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bubmuoreka LIOK

24 Meranmieckas cossb 04.12.2023  https://m.edsoo.ru
bu6nmoreka IJOK
25 Konrpoxenas pagora Nel 06.12.2023 |  https://m.edsoo.ru/00adbh486
26 KonunuectBo Bemectsa. Moinb. MosnsipHas bubnuoreka [{OK
Macca 11.12.2023 | https://m.edsoo.ru/ff0d5230
27 Bo3nyx — cmech ra3os. CoctaB Bo3ayxa bubmmorexa [IOK
b ' Hyxd. 13.12.2023 = https://m.edsoo.ru/ff0d448e
. .. Bu6nmoreka IJOK
28 Mozt 001EM rasos. 3akon Asoranpo 18.12.2023 | https://m.edsoo.ru/ff0d542e
bubmuoreka LIOK
29 CTeneHb OKHCICHIS 20.12.2023 | https://m.edsoo.ru/00adae?28
Bu6nmoreka IJOK
30 bHHapHBIC COCANHCHHS. 25.12.2023  https://m.edsoo.ru
bubmoreka IIOK
81 Kucnopon. omsue 06 oxcrnax 27.12.2023  https://m.edsoo.ru/ff0d4614
32 ILP. Ne 3 «llonyuenue, cooupanue u Bubmmoreka [JOK
PAcCno3HasaHue KUciopooa) 10.01.2024 | https://m.edsoo.ru/ff0d4ae?
33 dusnueckre 1 XUMUYECKUE CBOMCTBA BOIbI bubmoreia HOK
A 15.01.2024 | https://m.edsoo.ru/ff0d587a
bubmoreka IIOK
34 Ocrosarms. osie 06 urmKaTopax 17.01.2024 = https://m.edsoo.ru/ff0d59e2
35 Bopopon — aneMeHT u IpocToe BELIECTBO. bubmmorexa [TOK
Haxoxxnenue B mpupoze 22.01.2024 = https://m.edsoo.ru/ff0d4ddO
36 ILP. Ne 4 «llonyuenue, cobupanue u bubnmnorexa [JOK
pacno3naganue 6000pooa 24.01.2024  https://m.edsoo.ru/ff0d4f42
bubmuoreka LIOK
7 K
3 HCIOTHE 29.01.2024 | https://m.edsoo.ru/ff0d50d2
bubmuorexa LIOK
38 Comm 31.01.2024 | https://m.edsoo.ru
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/

Bona kak pactBoputens. HacwimeHHbIe 1

39 HEHACHIIICHHBIC PacTBOPBI. MaccoBast 10 bubmmorexa LIOK
101 p PBI. A 05.02.2024 |  https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
ILP. Ne 5
0 onpedesiunos waccowoi doseii bimorera LIOK
peoer . g 07.02.2024  https://m.edsoo.ru/ff0d5eba
PACMEOPERHO20 6euyecmeny
bu6nmoreka IJOK
41 e
Konrpoarast padora Ne2 12.02.2024 | https://m.edsoo.ru/ff0d6342
42 ®u3nyecKue U XUMUYECKHUE SIBJICHMUSL. bubnunoreka [IOK
Xumudeckasi peakiius 14.02.2024 @ https://m.edsoo.ru/ff0d37fa
43 IIpu3HaKku U yCnoBus NPOTEKAHUS bubnuorexa LIOK
XUMHYECKHX peakIui 19.02.2024 = https://m.edsoo.ru/ff0d3al6
44 3aKOH COXPAHEHHMS MAacChl BEIIECTB. bubnuorexa LIOK
XUMUYecKHe ypaBHEHUS 21.02.2024 |  https://m.edsoo.ru/ff0d3b88
Krnaccudukariyss XaMUUeCKUX peakiini
45 (coenuHeHus, pa3IoKEHUs, 3aMEIICHHUS brbmmorexa [JOK
" P > SAMEHIEHIT, 26.02.2024  https://m.edsoo.ru/ff0d3f34
oOMeHa)
bubmuoreka IIOK
4 P
6 CAIIIH pasiioAeHHA 28.02.2024  https://m.edsoo.ru
bubmuoreka LIOK
47 P
CAHITH SaMEHICHIA 04.03.2024  https://m.edsoo.ru
bubmoreka IIOK
4 P
8 GaKIHK OOMEHa 06.03.2024 | https://m.edsoo.ru
49 Brruricnenus Koau4ecTBa, MacChl BEIECTBA IO bubnuoreka [IOK
YPaBHEHUSM XUMHYCCKUX PEaKIIAN 11.03.2024 | https://m.edsoo.ru/ff0d5708
BorurciieHust 00bEMOB ra3oB 10 YpaBHEHHIO
50 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorexa [TOK
peardt . 13.03.2024 = https://m.edsoo.ru/ff0d5708
OTHOIIICHHUU I'a30B
51 TemnoBoii 3P PEeKT XMMUIECKON PEeaKIUH, Bubmoreka [JOK
MOHATHE O TEPMOXUMHUYECKOM YpPaBHEHUH, 18.03.2024  https://m.edsoo.ru/ff0d4790
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9K30- U SHAOTCPMHUYCCKUX PCAKIUAX

Tomnuso (HedTh, yrois 1 MeTaH).

bu6nmoreka IJOK

52 3arpAssenne Bo3yXa, Criocobst ero 20.03.2024  https://m.edsoo.ru/ff0d4c4a
Npe0TBPAIICHUS
bubmuoreka LIOK
53 Kontpoannas pagora Ne 3 03.04.2024  https://m.edsoo.ru/ff0d4290
54 Oxkcuppl: cocTas, KiaccuuKanus, bubnuoreka [IOK
HOMEHKJIaTypa 08.04.2024  https://m.edsoo.ru/ff0d664e
IlonyyeHue U XUMHUYECKHE CBOMCTBA
55 KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorexa HOK
’ P 10.04.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
56 OCHOBaHUS: COCTaB, KilacCU(UKALIUS, Bu6nmoreka IJOK
HOMEHKJIaTypa 15.04.2024 = https://m.edsoo.ru/ff0d67ca
57 [Tomydenune u XMMHYECKHE CBOWCTBA bubnuorexa LIOK
OCHOBaHUI 17.04.2024 = https://m.edsoo.ru/ff0d67ca
58 Kucnorsi: cocras, kiaccudukanms, bubmuoreka IIOK
HOMEHKJIaTypa 22.04.2024 | https://m.edsoo.ru/ff0dfee2
59 [TonyyeHune u XUMHUYECKHUE CBONCTBA KUCTIOT bubmorexa HOK
Y 24.04.2024 | https://m.edsoo.ru/ffOdfee2
60 Conu (cpeqHue): HOMEHKIATypa, CIIoCOObI Bbubnuorexa LIOK
MOJIYYCHHSI, XUMUIECKHE CBOMCTRA 27.04.2024  https://m.edsoo.ru/00ad9474
ILP. No 6. Peutenue sxcnepumeHmaabHbiX
61 N 0 bubmuoreka IIOK
Jaoat no mewe «enosivie ’f’mccw 06.05.2024 | https://m.edsoo.ru/00ad9b7c
HeOp2aHUYecKuUx coeOUHeHUiL)
bubmuoreka IIOK
62 °
Kontpoarnasn pagora Ne 4 08.05.2024  https://m.edsoo.ru/00ad9ch2
bubmuoreka IIOK
63 i
O6obmerme 1 cHCTeMATH3AI SHAHMH 13.05.2024 | https://m.edsoo.ru/00ad9ela
64 I'enernyeckas cBsI3b MEXIY KIacCaMH Bbubmuorexa LHOK
HEOPTraHUYECKUX COCTUHEHUI 15.05.2024 | https://m.edsoo.ru/00ad9a50
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bubmuoreka LIOK

65 OKHCIIUTETHEHO-BOCCTAHOBUTEIIBHBIE PEaKITHH 1 20.05.2024  hitps://m.edsoo.ru/00adb076
66 OKUCINTEIA U BOCCTAHOBUTEIHN 1 Bubmaorexa LIOK
22.05.2024 @ https://m.edsoo.ru/00adb076
OBHIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 66
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9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoabubie  IlpakTuyeckue
n/n Bcero U3y4eHust o0pa3oBaTeJIbHbIE
padoTbI padoTsI
pecypcbl
ITepunonnuecknii 3akoH. Ilepuonnyeckas
1 cHUcTeMa XMMUYECKHUX 3eMeHToB J[. U 1 bubmmorexa HOK
o 01.09.2023  https://m.edsoo.ru/00adb59e
Meneneesa
3aKOHOMEPHOCTH B U3BMEHEHUU CBONCTB
2 XUMHYECKUX SIIEMEHTOB MEPBBIX TPEX 1 bubmmorexa HOK
P P 05.09.2023 |  https://m.edsoo.ru/00adb6b6
MEPUOIOB
3 Knaccudukanus u HomeHKIaTypa 1 Bu6mmoreka [IOK
HEOPraHMYECKUX BEIIECTB 08.09.2023  https://m.edsoo.ru/00adb7e2
4 Bu bl XuMU4ecKo#l CBSI3U U THUIIBI 1 butmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK 12.09.2023 | https://m.edsoo.ru/00adbac6
bubnunoreka LIOP
5 ° 1 1
Kontpoapuas pagora Nel 15.09.2023  https://m.edsoo.ru
6 Knaccudukaius XuMUIECKUX PEaKiuii mo 1 bubmmoreka [IOK
Pa3IMYHBIM IPU3HAKAM 19.09.2023 | https://m.edsoo.ru/00adbcb0
[TonsiTHe 0 CKOPOCTH XUMHUYECKON PEaKITHHL.
7 [TonsiTHE O TOMOTEHHBIX W T€TEPOTCHHBIX 1 bubmorexa LOK
P 22.09.2023  https://m.edsoo.ru/00adbe9a
peaKusax
[TonsiTHe 0 XMMHYECKOM PAaBHOBECHH.
8 ®DaxTopHI, BIUSAIONUE HA CKOPOCTh 1 Bubmmorexa LIOK
- N » P 26.09.2023  https://m.edsoo.ru/00adc28¢c
XUMHUYECKOM peakiiuu
9 OxncAnTETHHO-BOCCTAHOBUTEIHHBIE 1 bu6mmotexa [IOK
peaKIu 29.09.2023 | https://m.edsoo.ru/00adcade
10 Teopust 37EKTPOTUTUICCKON TUCCOTTHAITIH. 1 butmmoreka [IOK
CunbHBIE U c1a0bIe 3JEKTPOIUTHI 03.10.2023  https://m.edsoo.ru/00adcd68
11 WonHsle ypaBHEHUS peakIvi 1 Bu6mmoreka [IOK
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06.10.2023  https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHHMH
12 B CBETE MPEACTABICHHH 00 bubmorexa HOK
bes . 10.10.2023 = https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTHUECKOMN TUCCOLIHALIMH
XuMHYecKre CBOMCTBA COJIel B CBETE
13 MPEACTABICHHI 00 3JCKTPOIUTHICCKOM bubmorexa HOK
ped P 13.10.2023 | https://m.edsoo.ru/00add8b2
JUCCOIIHAIIH
14 [ToHsiTHE O TUAPOIU3E COJICH bubmorexa HOK
AP 17.10.2023 @ https://m.edsoo.ru/00add9d4
N bubaunoreka [IOK
15 O6obuierKe 1 CHCTEMaTH3ALHS SHAHKH 20.10.2023 | https://m.edsoo.ru/00addd12
16 ILP. No 1. «Pewienue IKcnepumMeHmanbHoixX bubmmoreka [HOK
3a0auy 24.10.2023 | https://m.edsoo.ru/00addbfa
bubnmoreka IJOK
17 o
Konrpoxknas pagora Ne2 27.10.2023 | https://m.edsoo.ru/00addecO
18 OO01mas XxapakTepUCTHKA TaJOr'CHOB. bubnuotexa [JOK
XVMHUYECKHe CBOICTBA Ha MpUMeEpe XJopa 07.11.2023  https://m.edsoo.ru/00addfe2
Xnoposogopox. CoJisiHas KUCJIOTa,
19 XHME%CEMS CJ;OﬁCTBa MOJIy4YCHUE bubmorexa HOK
> oIy ’ 10.11.2023  https://m.edsoo.ru/00ade104
IIPUMEHEHUE
20 ILP. No 2 «llonyuenue conanoii Kuciomaol, bubnuotexa [IOK
usyuenue eé ceolicme» 14.11.2023 | https://m.edsoo.ru/00ade348
Brruucnenus o YpaBHECHUAM XUMHUYCCKUX
21 €aKIui, eCJIM OJINH U3 PEarceHTOB JlaH B bubmorexa HOK
peakii, A P A 17.11.2023  https://m.edsoo.ru/00ade488
H30BITKE
99 O6mias xapakrepucTika neMeHToB VIA- bu6mmotexa [JOK
IpyMIbI 21.11.2023  https://m.edsoo.ru/00ade64a
butmmoreka [IOK
2
3 Cepa 24.11.2023 | https://m.edsoo.ru/00ade64a
24 CepoBoaopona, cTpoeHue, pu3ndeckue u Bu6mmoreka [IOK
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XHMHYECKHE CBOWCTBA 28.11.2023  https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHast KUCIIOTA,
25 (m3nYeCcKue U XMMHYSCKUE CBONCTBA bubmorexa HOK
’ 01.12.2023 |  https://m.edsoo.ru/00adea28
TIpUMEHEHNE
[Tonyuyenue cepHOl KUCAOTHI. XUMHUYECKOE
26 3arpsA3HEHHE OKPYIKAOIIEH CPeIbl bubmorexa HOK
P 24 Her epet 05.12.2023  https://m.edsoo.ru/00adec8a
COCTMHECHHUSIMH CEPBI
97 Brruncienne MaccoBOM 10X BRIXOIa bubmmoreka [IOK
MIPOAYKTa PEAKLUU 08.12.2023  https://m.edsoo.ru/00adec8a
28 OOm1as xapakTepucTHKa 2JIeMEHTOB V A- Bu6mmoreka [IOK
rpynmnsl. A30T. 12.12.2023 | https://m.edsoo.ru/00adeea6
bubnmoreka IJOK
29 A
VMK 15.12.2023 = https://m.edsoo.ru/00adf004
30 ILP. No 3 «llonyuenue ammuaka, uzyyenue bu6mmoreka [IOK
ezo ceolicmey 19.12.2023 | https://m.edsoo.ru/00adf180
31 A30THast KHCII0Ta, €€ (PU3MUSCKUE U bubnuotexa [JOK
XUMUYECKHE CBOMCTBA 22.12.2023  https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB M COJICH aMMOHUS
39 B Ka4€CTBE MUHEPAJIbHBIX yI0OPEHHH. bubanoreka [IOK
XHMHUYECKOe 3arpsi3HeHUE OKPYIKaIOIIeH 26.12.2023  https://m.eds00.ru/00adf518
CpeIbl COeTUHEHUSIMHA a30Ta
butmmoreka [IOK
33 Pocop. Coennrenns pocgopa. 29.12.2023 | https://m.edsoo.ru/00adf68a
HcnonwsizoBanue pocdaToB B kauecTse
34 MHHEPATBHBIX YI0OpeHUH. 3arps3HeHue bubmorexa [JOK
PAIBHBIX YAOOP ->arp 09.01.2024  https:/m.edsoo.ru/00adfc20
MPUPOAHOM cpeabl pocdaramu
butmmoreka [IOK
3 yraepon 12.01.2024 | https://m.edsoo.ru/00adfd9c
36 Oxkcunbl yriepoaa. DKoJIOTHYECKUe bubmuoreka [IOK
po0OJIeMBbl, CBS3aHHBIE C OKCHIOM YTIIEpo/ia 16.01.2024 | https://m.edsoo.ru/00adfebe
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(V)

37 VroapHas KUCIIOTa U €€ COJIU buGnuorexa I[IOK
19.01.2024 | https://m.edsoo.ru/00ae006¢
ILP. Ne 4 "II .
38 Kauecmeenua‘;lﬂyzzzuz;a:: "i’;cj;‘;faZfa bu6morexa HOK
" peary P 23.01.2024  https://m.edsoo.ru/00ae027¢
uon
39 [lepBoHaYaBLHBIC TOHATUS 00 OPraHUYCCKUX bubaunoreka [JOK
BEIIECTBAX KaK O COEINHEHMSX yIiIepoJa 26.01.2024  https://m.edsoo.ru/00ae054e
40 Kpemunii u ero coe fuHeHUS Bubmrorexa OK
P A 30.01.2024 | https://m.edsoo.ru/00ae080a
ILP. No 5. Peuienue sxcnepumenmanbHblx
41 3a0au no meme «Baoicnetiwiue nememaniol bubmorexa HOK
. 02.02.2024 @ https://m.edsoo.ru/00ae0bf2
U UX COCOUHECHUA)»
bubnmoreka IJOK
42 Koutpoasnasn pagora Ne3 06.02.2024 | https://m.edso0.ru/00ae0e18
43 OO01mas XapakTepUCTHKA XUMHUUECKUX bubnuotexa [JOK
3JIEMEHTOB — METAJIJIOB. 09.02.2024 | https://m.edso0.ru/00ae103e
XUMHWYECKHUE CBOMCTBA METAILIIOB.
44 OJIEKTPOXUMHUUECKHI P HAIPSOKEHUI bubmorexa HOK
P pAA P 13.02.2024 = https://m.edsoo.ru/00ael1156
METAJIIOB
45 OO0mue crocoOb! MOMYUYCHHSI METAJIJIOB., bubnuotexa [IOK
CrtaBel. 16.02.2024 = https://m.edsoo.ru/00ael1156
46 ITousitTe 0 KOPPO3UK METAILIOB buGnuorexa IIOK
pp 20.02.2024 | https://m.eds00.ru/00ael1278
bu6mmoreka IJOK
47
[Henounpie meTanbt 27.02.2024 | https://m.edsoo.ru/00ael14b2
48 OKcHUABI U TUAPOKCUABI HATPUS U KaIUS bubnnorexa HOK
A AP A p 01.03.2024  https://m.edsoo.ru/00ael14b2
49 IIemoyHo3eMeIbHBIC METAJLIBI — KaJIbIUH 1 butmmoreka [IOK
MarHum 05.03.2024 | https://m.edso0.ru/00ael15e8
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butmmoreka [IOK

50 BaxHCHILIHE COCNHHCHNS KaTbLHA 12.03.2024 | https://m.edsoo.ru/00ae15e8
. bubnunoreka LIOP
51 O0001Ienre U cCUCTEMATH3aLKs 3HAHUI 15.03.2024  https://m.edsoo.ru
52 JKécTKOCTh BOIIBI U CIIOCOOBI €€ YCTPAaHEHUS buGnuorexa I[IOK
A yerp 19.03.2024  https://m.edsoo.ru/00ae1886
53 ILP. Ne 6 "JKécmkocmb 60061 u Memoobl bubmmorexa [IOK
eé ycmpanenus'' 22.03.2024  https://m.edsoo.ru/00aelae8
. bubnmoreka IJOK
>4 AroMHHHIA 05.04.2024 | https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBONCTBA OKCUIA U Bu6mmoreka [IOK
TUAPOKCUIIA 09.04.2024 | https://m.edsoo.ru/00aelc64
bubnunoreka IJOK
56 Keneso 12.04.2024 = https://m.edsoo.ru/00ae1d86
57 Oxcupsl, ruapokcunbl u conu xenesa (1) u bubmmnoreka [HOK
xenesa (1) 16.04.2024  https://m.edsoo.ru/00ae35e6
N bubnuotexa [IOK
58 O00011IeHNE U CHUCTEMATU3ALMS 3HAHNUI 10.04.2024  https://m.edsoo.ru
IL.P. Ve 7, P
59 sa0as no mese Barencimue semano u BuGmmorexa [OK
23.04.2024 | https://m.edsoo.ru/00ae3de8
UX COeOUHEHUA»
60 Brruncinennst MacCoBOM JOJIM BRIXOa bubmmoreka [IOK
MPOJYKTa PEAKIINH 26.04.2024  https://m.edso0.ru/00ae1750
N bubamnoreka [IOP
61 O00011IeHE U CUCTEMATH3ALMS 3HAHUI 03.05.2024  https://m.edsoo.ru
but6mmoreka [JOP
62 °
Koutpoasuas padora Ned 07.05.2024 | https://m.edsoo.ru
63 BemectBa u maTepuanbl B MOBCEAHEBHOM bu6mmoreka IJOK
>KU3HU YEI0BEKA 14.05.2024 | https://m.edsoo.ru/00ae3f50
64 Xumudeckoe 3arps3HeHUE OKPY>KaroIen bubmmnoreka [JOK
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Cpenbl 17.05.2024 |  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemieHnn 5K0JI0THYeCKUX 1 Bu6mmoreka LIOK
npooyieM 21.05.2024 | https://m.eds00.ru/00ae4270
. bubmmoreka [JOK
06 Obobmetme i crcTeMaTIsalAA SHAMIH . 23.05.2024  https://m.edsoo.ru/00ae0d0a
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66

B IporpamMme UCHOJIb3YHOTCS YCIIOBHBIC 0003HAYEHU:

I1.P. — npakTudeckas pabora
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Onenka npeaMeTHBIX Pe3ya1bTATOB 0 XUMHUH

CnucoK UTOTOBBIX IJIAHUPYEMBIX Pe3ya1bTATOB
8 kiace

CnMcoK UTOTOBBIX IVIAHUPYEMBIX Pe3yJabTATOB | JTANbI Croco0bl
(hopmupoBanus OLIEHKH
pacKpbIBaTh CMBICI OCHOBHBIX xXumHueckux | Pasmen 1. TEKyIasl, yCTHO
HOHATUI: aToM, MoJjeKyna, xumuueckuii | [leppoHauanbHbie
AJIEMEHT, TPOCTOE  BEMIECTBO, CIOXKHOe | XHMHYCCKUC
HOHATUSA

BELIECTBO, CMECh (ogHOpOAHAs u
HEOJJHOPOHAs), BaJIEHTHOCTb, OTHOCUTEIIbHAS
aTOMHasl U MOJIEKYJISIpHAs Macca, KOJIMYECTBO
BELIECTBA, MOJb, MOJSPHAs Macca, MaccoBas
J0JI1 XMMHMUYECKOTO DJIEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OKCH]I, KHCJIOTA,
OCHOBaHHUE, COJIb, 3JEKTPOOTPULATENLHOCTD,
CTENEHb OKHUCIICHUS, XUMHYECKas peaKIus,
Kjaccuukanus peakuuii: peakuuu
COCIUHEHMS, PEAKLMHN DPA3JIOKECHUSI, PEAKLINH
3aMEIIeHUs, peakuuu OOMEHa, DJK30- U
SHAO0TEPMUYECKUE peaxuuu, TEIUIOBOI
3G eKT peakuuu, sIpo aroma, JIEKTPOHHBIN
CIIOM aroma, aToMHass OpOuTalb, paanyC
aToMa, XHUMHUYECKas CBf3b, IIOJIApHAs W
HEMNoJIsIpHas KOBAJIEHTHAsi CBS3b, HOHHAs
CBS3b, MOH, KaTHOH, AaHWOH, pPacTBOp,
MaccoBas J0is  BemecTBa  (IIPOLIEHTHAs
KOHLIEHTpALUs1) B pacTBOPE;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX
XUMHMYECKUX TIOHATHM W TPUMEHATH OTH
MOHATHSI TIPU ONMCAHMU BEIIECTB M HUX
IIPEBPAILCHHI;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHKY JUIs
cocTaByieHHs] (HOPMYJT BEIIECTB U YpaBHEHUU
XUMHYECKHUX PEaKIIN;

OIIPEAEIATH BAJICHTHOCTh ATOMOB 2JIEMEHTOB B
OMHAPHBIX COEMHEHHUSX, CTEIEHb OKHUCIICHUS
JJIEMEHTOB B OMHApHBIX  COEAMHEHUSX,
IIPUHA/IJIEKHOCTDh BELIECTB K OINpPENEIEHHOMY
KJIacCy COEIUHEHMH 1o Qopmylam, BHJ
XUMHUYECKOH CBSI3U (KOBaJIEHTHAs U MOHHAA) B
HEOPraHUYECKUX COCTUHEHMSIX;

packpsiBaTh cmbIca Ileprogudeckoro 3akoHa
HA. HW. MenneneeBa:  IEMOHCTPUPOBATH
MMOHUMaHUE MEPHUOJUYECKON  3aBHCUMOCTH
CBOMCTB XMMMYECKHUX DJIIEMEHTOB OT UX

Xnumusg — BakHas
o0acTh
€CTECTBO3HAHUSA U
MPAaKTUYECKOU
NeITEILHOCTH
YyeJI0BeKa

BemectBa u
XHUMHUYECKHE
peakiuu

XUMH4YecKasd CBA3b.

OKHCIIUTEILHO-
BOCCTAHOBUTEIBbHBIE
peakuumn

Pa3nen 3.
Ilepuoanueckuit

TEKyIlasi, yCTHO

TCKYylias, yCTHO
TEMAaTH4YCCKasd,
IMNCBbMCHHO

TEKyIasi, yCTHO

TEKYylias, yCTHO

TEKyIasl, yCTHO

TEKYylias, yCTHO

TEKYylias, yCTHO
IMPpaKTHUKa

TCKYyIlIas, YCTHO

TCKYyIlIas, YCTHO




nojoxxenus B Ilepuoauueckoil  cucreme,
3aKOHOB  COXpPAHEHHUs  MacChl  BEILECTB,
MOCTOSIHCTBA cocCTaBa, aTOMHO--

MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHa ABOTaJipo;
OMKCHIBATH M XapaKTEpU30BaTh TaOINYHYIO
bopmy [Tepuoanaeckoit CUCTEMBI
XUMHYECKHUX JJIEMEHTOB: Pa3jNdaTh MOHSTHS
«rnaBHasgs — moarpynma  (A-rpymma)»  u
«mmobounas noarpymnmna (b-rpymma)», mansie u
OO0JIbIIINE TIEPHOIBI, COOTHOCUTH 0003HAYCHHSI,
KOTOpBIC UMEIOTCS B TabuIe
«[lepuonuyeckass  cucreMa  XUMHUYECKHX
aneMeHToB JI. 1. Menneneesa» ¢ 4uCIOBBIMU
XapaKTePUCTHKAMU CTPOCHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (COCTaB U 3apsj siipa,
o0liee 4YUCIIO SJIEKTPOHOB U pacIpeleieHHe
UX 110 3JIEKTPOHHBIM CIIOSIM);
KJIacCU(UIUPOBATh XUMHUYECKHE DJIEMEHTHI,
HEOPTaHWYECKHE  BEIIECTBA, XUMHUYCCKUE
peaknuu (10 YHCITY W COCTaBY yYacCTBYIOIIUX
B PEAKIUH BEILECTB, M0 TEIIOBOMY 3P deKTy);
XapaKTEePU30BaTh (omHCHIBATH) oOmue
XUMHYECKHE CBOWCTBA BEIICCTB PA3INIHBIX
KJIACCOB, MOATBEPXKAasi ONMCAHUE TTPUMEpPaMH

MOJIEKYJISIPHBIX YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;
MIPOrHO3UPOBaTh  CBOMCTBA  BEILIECTB B

3aBHCHMOCTH OT HMX KauyeCTBEHHOI'O0 COCTaBa,
BO3MOXHOCTH  IPOTEKAHUSA  XUMUYECKUX
MPEBPALLECHUI B PA3JIMYHBIX YCIOBUSAX;
BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJSPHYIO U
MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHUYECKOTO  dJeMeHTa 1o  (opmyre
COCIMHEHMS, MACCOBYHO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO
XMMHYECKON PEaKInu;

MIPUMEHSITh OCHOBHEIC orepanuu
MBICIUTEIILHON NEeATCIbHOCTH — aHalu3 |
CHHTE3, CpaBHEHHUE, 00001IeHHE,
CUCTEMATHU3AIIHIO, KJIAaCCU(UKAITHIO,

BBISIBIICHUE MPUYMHHO--CJIEICTBEHHBIX CBs3€H
— A W3y4YEHHUsS CBOWMCTB BEHIECTB U
XUMUYECKUX PEaKINi, €CTECTBEHHO-HAYyYHBIE
METO/IbI TIO3HAHUS — HAOJI0ICHHE, U3MEPEHHE,
MOJEJIIMPOBAHUE, SKCIEPUMEHT (peasIbHbIA U

3aKOH H
[Tepuoanueckas
cHucTeMa
XAMHYECKHX
anemeHToB J[. U.
Meunpeneesna.
CrpoeHue aToMOB.

Paznmen 2.
Baxwneimme

Hp CACTAaBUTCIIN
HEOPTraHUYECKHUX
BCIIICCTB

Bosnyx. Kucnopogn.
[Tousatue 00
OKCHIaX

Bonopon.Ilonstue
0 KHCJIOTax M COJIsX

Bopa. PacTBopsl.
IToustue 06
OCHOBAaHHUAX

OCHOBHBIE KJIACCEI
HeOpFaHI/ILICCKI/IX
COeIMHEHUI

TEKyIlasi, yCTHO
TeMaTu4yecKas,
MUCHbMEHHO

TEKyIlasi, yCTHO
TeMaTH4ecKas,
MUCHbMEHHO
IIPAKTHKA
TEKyIast, yCTHO

TCKYylias, yCTHO
TEMAaTH4YCCKasd,
IINCBbMCHHO
IIpaKTHUKa
TCKYylias, yCTHO

TEKyIlasl, yCTHO

TEKYylias, yCTHO




MBICJICHHBIN );

CJIEI0BATh paBUIaM 10JIb30BAHUS
XUMHAYECKOH TOCyIoiH u  JabopaTOpPHBIM
obopylnoBaHHEeM, a  TaKKe  IpaBHiIaM
oOpallleHUs1 C BEIIEeCTBAMH B COOTBETCTBHUHU C
UHCTPYKLUUSAMU 1o BBITIIOJITHEHUIO
1a00paTOPHBIX ~ XMMHUYECKHX  OIBITOB  II0
MOJYYEHUI0O U COOMpaHHMIO ra3000pa3HbIX
BEIECTB (Bomopojia u KHCIIOPO/Ia),
IIPUTOTOBJICHUIO PAaCTBOPOB C OIPEIEIEHHON
MacCOBOM J10JI€M pacTBOPEHHOIO BEILECTBA,
IUIAHUPOBaTh M INPOBOJUTh XUMHUYECKUE
9KCIIEPUMEHTHI 110 PaCIO3HABAHHUIO PaCTBOPOB
1eJI04el U KUCIIOT C IMOMOIIBI0 WHAMKATOPOB
(makmyc, deHondranenH, METWIOPAHK H

apyrue).

9 kiace

Cnucox HTOroBbIX IVIAHUPYEMBIX PE3yJabTaTOB

JTansl
(¢popmupoBanus

Cnoco0nl
OLICHKH

PaCKpbIBaTb CMBICII OCHOBHBLIX XHMMHYCCKHX
MOHSITHM: XHUMHYECKHM QJICMCHT, aToM,
MOJICKYJIa, HOH, KaTHUOH, 4aHUWOH, IIPOCTOC

BC€IIECCTBO, CIIOXKHOC BCUICCTBO, BAJICHTHOCTD,
QJICKTPOOTPUIATCIILHOCTD, CTCIICHb
OKHCJICHUA, XUMHUYCCKaA pcaknus,

XUMHYECKass  CBS3b, TEIUIOBOM  3ddekT
peaKki, MOJb, MOJSIPHBIM 00BEM, pacTBOD,
AJIIEKTPOJIUTHI, HEDIJIEKTPOJIUTHI,
AJEKTPOJUTUYECKAS JTUCCOIMALMSA, pPEAKLIUU
MOHHOTO OOMEHa, KaTaiau3aTop, XUMHUYECKOoe
paBHOBecHe, O0OpaTuMble U HEOOpaTHUMBbIC
peaKIy, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakluu,  OKHCIUTENb,  BOCCTAHOBHUTEID,
OKHCJIEHUE M BOCCTAHOBJIEHUE, aJNIOTPOIHUS,
aM(pOTEepPHOCTbH, XUMHYECKast CBSI3b
(koBajieHTHAsl, WOHHAsA,  METAJUIMYECKas),
KpUCTaJUTMYeCcKas pemeéTKa, KOppo3usi
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOU
peakiuu, MpEeACIIbHO JIOTTyCTAMAS
koHueHnTpanus [1JIK BemiecTna;
WJUTIOCTPUPOBATH  B3aMMOCBSA3b  OCHOBHBIX
XUMHUYECKUX TOHATHA UM TPHUMEHSATb JOTU
MOHATHSA TIPU ONHCAHWW BEHIECTB W HX
MIPEBPAILCHHI;

Pa3nen 1. BemectBo
A XUMHYECKHUE
peakiumn

IToBTOpEHME M
yriyOneHue 3HaHui
OCHOBHBIX pa3/eioB
Kypca 8 Kkiacca

OcHoBHBIE
3aKOHOMEPHOCTH
XAUMHYECKHUX
peakuui

DIIEKTPOIUTHYECKAS
JIACCOIUALIUS.

XUMHUYECKHUE
peaKkuuu B
pacTBopax

TEKy1asi, yCTHO

TEKyllasA, yCTHO,
INMHUCbMCHHO

TEKyIlasl, yCTHO

TEMaTHU4YCCKasd,

IMNUCbMCHHO

TEKYylIas, yCTHO

TCKYyIlIas, YCTHO

TEKYylIas, yCTHO
TEMAaTHUYCCKasd,




HCMOJIb30BaTh XWMHUYECKYI0 CHUMBOJUKY IS
cocraBieHHUs (OPMYII BEIIECTB U ypaBHEHUU
XMMHYECKUX PEAKIIUI;

OIIPECACIIATh BaJICHTHOCTb n CTCIICHb
OKHCIICHUA XHUMHUYCCKUX 3JICMCHTOB B
COCANHCHUAX pas3jimuIHoOroO cocCTana,

MIPUHAIJICKHOCTh BEUIECTB K OMPEICIEHHOMY
KJIacCy COEOWHEHUN 1o ¢opmynaMm, BH]
XUMHUYECKON CBsI3U (KOBaJieHTHAasl, WOHHAas,
METaJITNIeCcKast) B HEOPTaHUYECKUX
COCIMHEHUSX, 3aps/i MOHA [0 XUMHYECKOU
dbopMynie, xapakTep Cpeasl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCAMHEHHIA, THI
KPUCTAIMYECKOH  PEMIETKH  KOHKPETHOTO
BEIICCTBA;

packpbiBaTh cMbici llepuoanueckoro 3akoHa
J. U. MenneneeBa U J€MOHCTPUPOBATH €rO
MMOHMMAaHHE: OMHCHIBATh M XapaKTepHU30BaTh
tabmmunyto Gopmy [lepuonndeckoil cHCTEMBI
XUMHYECKHUX DJIEMEHTOB: Pa3JIn4yaTh TOHSATHUS
«rmaBHas ~— monarpymma  (A-rpynma)» U
«oboynas noarpymnmna (b-rpynma)», mansie u
OO0JIbIIINE TIEPHOBI, COOTHOCUTH 0003HAYCHUS,
KOTOphIE  HWMCIOTCSI B MEPHOTUYECCKON
Tabyiuile, C YUCIOBBIMU XapaKTEePUCTUKAMHU
CTpPOCHHS aTOMOB XHUMHYECKHX JJIEMEHTOB
(coctraB u 3apsan  sapa, oOIIee  YHCIO
JMIEKTPOHOB ¥ paclpelelieHhue UX 10
ANEKTPOHHBIM  CJOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB
JJIEMEHTOB W WX COCAWHCHHWHA B TIpenenax
MaJbIX TEPUOJIOB W TJABHBIX MOJTPYIIT C
y4€TOM CTPOEHUS UX aTOMOB;
KIacCU(UIIUPOBATh XUMHUYECKHE DIIEMEHTHI,
HEOPTaHWYECKUE  BEIIECTBA, XHUMHYCCKUC
peaknuu (10 YUCITY U COCTaBY YYaCTBYIONIUX
B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3D deKTy,

[0  W3MEHEHHIO  CTENEHEW  OKHUCIIECHUs
XUMUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBaTH) oOOIIME U
cneunpuyeckue  XMMHUYECKHE  CBOICTBa

IIPOCTBIX U CJIOKHBIX BEILIECTB, MOATBEPKIAAS
ONMMCaHUE TPUMEpPAMU  MOJIEKYJSIPHBIX U
WOHHBIX  YPaBHEHHH  COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLUH;

Pasnen 2.
Hemerams! u ux
COEIUHEHUS

OOmas
XapaKTEepUCTHKA
XUMHUYECKHUX
aneMeHTOB VIIA-
rpynunsl. ['anoressr

OOmras
XapaKTepUCTHKA
XUMHNYCCKUX
sneMeHToB VIA-
rpynnsl. Cepa u eé
COCIUHEHUS

OOmas
XapaKTepUCTUKA
XUMUYECKUX
a1eMeHTOB VA-
rpynmnsl. A3oT,
dbochop u ux
COEIMHEHUS

OOmas
XapaKTEePUCTUKA
XUMUYECKUX
anemeHToB [VA-
Ipynmsl. Yriaepon u

IIMCBbMCHHO

TEKyIasi, yCTHO

TEKyIlasi, yCTHO

TEKyIlasi, yCTHO

TCKYylias, yCTHO

TEMAaTH4YCCKasd,

IIMCBbMCHHO

IIpaKTHUKa
TCKYylias, yCTHO

TEKyIlasl, yCTHO

TEKYylias, yCTHO

TCKYyIlIas, YCTHO

TEKyI1asl, yCTHO




COCTABJISITh YPAaBHEHUS AJIEKTPOJUTUYECKON | KPEMHHUH U UX
JUCCOIUAIIUM KHCJIOT, IIelIoueil U cojieit, | COCANHEHUA
IIOJIHBIE U COKPAILUEHHBIE YPAaBHEHUs PEaKLUU
HOHHOTO O0OMEHa, YpaBHEHHMs peakuuil,
ITOATBEP K NAIOIIUX CYILIECTBOBAHME
TFEHETUYECKOM CBSI3U MEXJy BEIlleCTBaMU
Pa3JIMYHBIX KJIACCOB;

Pasnen 3. MeTtaiuisl

U UX COCAUHCHUA
PaCKpbIBATb CYHIIHOCTb OKHUCIHNTCIIBHO-

BOCCTaHOBUTE/BHBIX PEAKIUK TOCPEACTBOM | Ofmue cBOMCTBA
COCTaBJIEHUSI JJIEKTPOHHOro OanaHca 3THUX | METAJIJIOB
peaKuuii;
IPOTHO3UPOBATh  CBOWCTBA  BelleCTB B | BakHeimme
3aBUCUMOCTH OT HMX CTPOCHHS, BO3MO)KHOCTH | METALIBI M HX
IpOTEeKaHUs XMMHYECKMX IpeBpaienuii p | COCAMHCHIA
Pa3IUYHbIX YCIOBUSIX;

BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISAPHYIO U
MOJIIPHYIO MAacChl BEUIECTB, MACCOBYIO JOJIIO
XUMHUYECKOTO  3JeMeHTa 1o  ¢dopmyie
COEJIMHEHMS, MAaCcCOBYIO JIOJII0 BEIECTBA B
pacTBope, IPOBOAUTH PacUYEThI 10 YPABHEHUIO
XUMHYECKON peaKIlvi;

coOnroaaTh npaBuiia MOJIb30BaHUs
XUMHUYECKOM Tocyloil u  J1abopaTOpHBIM
00opyi0BaHUEM, a TaKke npaBuiia
oOpallleHusl ¢ BEIeCTBAMH B COOTBETCTBUU C
UHCTPYKIHUSIMU o BBITTOJIHEHUIO
71a00paTOPHBIX ~XMMHUYECKMX  ONBITOB IO
MOJYYECHUI0O M COOMpAHUI0 Ta3000pa3HBIX

Paznen 4. Xumus u
OKpY’KaroIas cpesa

BemectBa u
BEIIECTB (aMMHUaKa U yIIEKUCIIOTo Tra3a); MaTepHAabl B KU3HA

MPOBOANTh  PEAKIMH,  TMOATBEPKAAIOIINE | yemoBeKa
KAueCTBEHHBI COCTaB PA3JIMYHBIX BEIISCTB:
pacrio3HaBaTh OMNBITHBIM ITYTEM  XJIOPHI-,
Opomuna-, wuoaua-, KkapboHat-, ¢ocdar-,
CHJIMKAT-, cynbdar-, THIPOKCH/I-UOHBI,
KaTHOHBI AaMMOHHUS W WOHBI HW3YYEHHBIX
METAJJIOB, TPHUCYTCTBYIOIIHE B  BOJHBIX
pacTBopax HEOPTraHMUECKHUX BEIIECTB;

MMMCHLMEHHO,
MPAKTHKA

TEKyIlasi, yCTHO

TEKyIlasi, yCTHO
IIUCBMEHHO
IIpaKTHKa

TEKyIlasl, yCTHO
TeMaTH4ecKas,

TpeGoBanus K BLICTABJIEHUI0 0TMETOK 32 MPOMEKYTOUYHYIO ATTeCTAIUI0

[IpomexyTouHass aTTecTalnus MPOBOJUTCS IO MTOraM ydeOHOro roja Ha OCHOBE

PE3YJIbTATOB YCTBCPTHLIX OTMCTOK, W MPCACTABIACT co0oif CpcaHee apI/I(bMCTI/I‘-ICCKOC
PE3YJIbTATOB YCTBCPTHBIX OTMCTOK. OprrHCHI/IC pe3yiibTarta IPOBOAUTCA IO IIpaBUJIaM

MaTEMaTUYCCKOTO OKPYTJICHUA.




I'padpuk KOHTPOJILHBIX MEPONIPUATHH

HaumeHoBaHHE KOHTPOJIbHBIX MEPONPUATHIA | nara
8 kJacc
Kontposbnas pabora Nol 06.12.2023
KonTponbnast pabora Ne2 12.02.2024
KontponbHas padora No 3 03.04.2024
KonTponpnas paborta Ne 4 08.05.2024
Okaacc
Kontposbnas pabora Nol 15.09.2023
Konrponsnas pabora Ne2 27.10.2023
KontponbHas padota Ne3 06.02.2024
KonTponbnast paborta No4 07.05.2024

YYEBHO-METO/IMYECKOE OBECHIEYUEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obmectBo «M3aatenbcTBO «IIpocBenieHne
* Xumus, 9 knacc/ I'abpuensn O.C., Octpoymos N.I'., Cnaakos C.A., AKIHOHEpHOE

O6H.I€CTBO «31aTenbpCTBO ((HpOCBCH_[eHI/IC»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuoreka [1OK https://m.edsoo.ru/7f41c292
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