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HHOACHUTEJIBHAA 3AIINCKA

IIporpamMma 1Mo XMMHUM Ha YpOBHE OCHOBHOIO OOIIero oOpa3oBaHMs COCTaBJI€HAa Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOH MPOrpamMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacraBieHHbIXx B PI'OC 00O, a Takke Ha OCHOBE (enepaabHOi paboyeil mporpaMmbl
BOCIIUTAHMS U C Y4ETOM KOHLENIUH IpenojaBaHus y4eOHoro npeamera «XuMus» B 00pa3oBaTeIbHbIX
opranu3anusax Poccuiickoit denepanuu.

[Tporpamma o xumuM Ja€T MPEACTABICHHUE O LEJAX, O0IIeH CTpaTerul 00y4eHus, BOCHUTAHUS U
pa3BUTHs O0YYaIOLINXCS CPEACTBAMHU y4eOHOTO MpeaMeTa, YCTaHABIMBAET 00s3aTENbHOE MPEIMETHOE
coJiepKaHue, MpelycMaTpUBaeT pacupeesieHHe ero o KjiaccaM M CTpYKTypUpOBaHME IO pasfenaMm U
TeMaM IpOorpamMMbl [0 XUMHHM, OIpeJeNseT KOJMYECTBEHHbIE U KAauyeCTBEHHbIE XapaKTEPUCTHKH
COJIEp/KaHUs, PEKOMEHYEMYIO NOCIEA0BATEIbHOCTh M3YYEHHUS XUMHUHU C YUETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHMKH y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH 00ydarommxcs,
orpeJiesIseT BO3MOKHOCTH IIPeMeTa Ul peayln3aluu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHONM MPOrpaMMbl Ha YpPOBHE OCHOBHOIO OOILIEro oOpa3oBaHMsA, a Takke TpeOOBaHUI K
pesyabpTataM OOydeHHs] XMMHUHU Ha YpPOBHE IeJIel M3y4eHHUs NpeIMeTa W OCHOBHBIX BUIOB Y4eOHO-
MO03HABATEIBHOM JESTETLHOCTH 00YUYaIOMIErocs TI0 OCBOCHUIO YUEOHOTO COJIEPKAHMS.

3HaHUE XUMHM CIYXXUT OCHOBOW Ui (DOPMHUPOBAHMS MHUPOBO33pEHHS OOYUalOLIErocs, €ro
NPEJCTaBICHUA O MaTepUAJIbHOM EJMHCTBE MHpA, BAXHYIO POJIb UrparoT (OopMHpyEeMble XUMHUEH
IIPEJICTABICHHUS] O B3aMMOIPEBPAIICHUAX SHEPruud U 00 HBOJIOLMU BELIECTB B MPUPOJE, O MYTAX
pelieHus Ta00anbHbIX MPO0JIEM YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPIETUUYECKOM,
IUILIEBOM 1 3KOJOrMyecKoi 6€301aCHOCTH, MPOOIIEM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealM3alliid BO3MOXKHOCTEH Ui caMOpa3BUTHS U (HOPMHUPOBAHHS KYJIbTYPHI
JMYHOCTH, €€ o011ei 1 (PyHKIIMOHAIbHOU IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHME MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEH oOydaromuxcs,
HaBBIKOB MX CaMOCTOSTEJIbHOM Y4eOHOM NesTeTbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIEI0BaTEIbCKUX
YMEHHH, HeOOXOIMMBIX KaK B IOBCEAHEBHOM KHU3HH, TaK U B IPO(HECCHOHATILHOM e TENIbHOCTH;

3HAKOMHUT CO CHEUM(PUKON HAYYHOTO MBILIUICHHUS, 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO B3IVIs/Ia Ha
€IMHCTBO TNPHPOJII M YEJIOBEKa, SBISIETCS OTBETCTBEHHBIM ATalloM B (POPMHUPOBAHUU €CTECTBEHHO-
Hay4YHOH rpaMOTHOCTH 00yYaroIuXcs;

CHocoOCTBYeT (POPMUPOBAHUIO 1IEHHOCTHOI'O OTHOIIEHHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTMUECKOE 00pa3oBaHHe 00y4arOIIUXCs.

JlaHHbIEe HanpaBiIeHUs B 00yYEHUHM XUMHH 00eCIeunBalOTCs CelM(PUKON coepx aHus yaeOHOro
IpeaMeTa, KOTOPBIN SBISETCs elarornyecky aJjanTHPOBaHHBIM OTpaXKeHHeM 0a30BOM HAyKW XMMHUHU Ha
ONPEACIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTrO o0OIIero o00pa3oBaHUS OPHUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCS CHUCTEMbI IEPBOHAYAIBHBIX TMOHATHM XMMHH, OCHOB HEOPraHMYECKOW XHWMHUH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBbIX OHATHH OPraHUYeCKON XUMHH.

CrpykTypa coaepxaHus IporpaMMbl IO XUMUHM ¢(HOPMUPOBAHA HA OCHOBE CUCTEMHOT'O MOIX0/a
kK e€ wmsydyenuto. ConepikaHue CKJIAJbIBAETCS U3 CHUCTEMBI TMOHATHI O XMMHYECKOM OJJIEMEHTE U
BEILIECTBE U CHCTEMBbI MOHATHI 0 XuMHUecKoi peakuuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTaHHU30BaHbI
[0 NPHUHLMILY [OCJIEAO0BATEIbHOIO pPA3BUTUS 3HAHMM Ha OCHOBE TEOPETHUYECKHX IPEICTABICHUN
pa3HOTO YpPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHMSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;



— MPECTaBICHUH 00 AJIEKTPOIUTHUECKOI TUCCOIMALINYU BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHMA paccCMaTPUBAIOTCS HA OCHOBE OSMIIMPUYECKM IIOJIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEIBHO OT OJHOIO YPOBHSA K JIPYrOMY, BBINOJIHSAS
¢GyHKIMN OOBSICHEHUS M IPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS MU BO3MOXKHOCTEH IMPAKTHYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS NU3y4aeMBbIX BEIIECTB.

OcBoeHne nporpamMMbl 110 XUMHUH CIIOCOOCTBYET (DOPMUPOBAHMIO MPEJICTABICHUS O XMMUYECKOMN
COCTABJISAOLIEH HayYHOW KapTHHBI MHpA B JIOTMKE €€ CUCTEMHOM MPUPO/Ibl, LIEHHOCTHOI'O OTHOILIEHUS K
HayyHOMY 3HAHMIO U METOJaM IO3HaHUS B Hayke. M3ydyeHue XUMHM NPOMCXOAUT C INPHUBJICUECHUEM
3HAaHUH U3 paHee U3YYCHHBIX YUeOHBIX MpeameToB: «Oxpyxaroumii Mupy, «bruomorus. 5—7 kiacce»
«®Dusuka. 7 Kmaccy.

IIpy u3ydeHMH XUMHMM NPOUCXOAUT (POPMUPOBAHME 3HAHMKM OCHOB XMMHUYECKOM HAYKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOM NEATENLHOCTH YeJIOBeKa M Kak OJIHOTO W3
KOMIIOHEHTOB MHPOBOH KYJbTYpbI. 3a/aua y4yeOHOTO MpeaMeTa COCTOUT B (POPMHPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAaHMM — BaKHEMIIMX (DaKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKUX IOJI0KEHUM,
JOCTYIHBIX 000OLICHUH MHPOBO33PEHUYECKOTO XapaKTepa, si3blka HAayKH, B MPUOOIIEHUH K HAyYHBIM
METOAaM TO3HAHUS MPU M3YYCHHUU BEIIECTB M XMMUYECKHX pPEaKiuii, B ()OPMHUPOBAHUU M Pa3BUTHH
[I03HABATEJIbHBIX YMEHUN U UX MPUMEHEHUH B y4EOHO-II0O3HABATEIbHON U y4eOHO-UCCIIE0BATENbCKON
JesTeIbHOCTH, OCBOCHUH MPaBUII O€30I1aCHOI0 00pallleHus C BEIIECTBAMH B ITIOBCETHEBHOM JKU3HU.

[Ipu n3ydyeHun XUMHUH Ha YPOBHE OCHOBHOI'O 00I11ero 00pa30BaHuUs Ba)KHOE 3HAYEHHUE IPUOOpenn
TaKHe LU, KaK:

— (opMHpOBaHHE WHTEIICKTYAIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHMIO,
COTPY/HUYECTBY, CAMOCTOSITEIbHOMY NPUHSATHIO PELICHUH, CIOCOOHOW aganTHpoBaThCsl K OBICTPO
MEHSIOIIUMCS YCIIOBHSM KHU3HH;

— HAmpaBJICHHOCTh OOYYEHHSI Ha CHCTEMAaTH4YeCcKoe TNpUOOIIeHHEe OoO0ydJarommxcs K
CaMOCTOSITENIbHOM TO3HABaTENbHOM NEATEIbHOCTH, HAyYHBIM METOJAaM MO3HaHHs, (OPMHUPYIOLIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

— obecriedeHne yCJIOBUHM, CIIOCOOCTBYIOIIMX TMPUOOPETEHHIO  OOYYaIOUIMMHUCSA  OIbITA
pa3HOOOpa3HOW JIeATENbHOCTH, TO3HAHMS M CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMITIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAaUEHHE ISl Pa3JIMYHbIX BUJIOB JIEATEIbHOCTH;

— (opmupoBanue obmel (yHKIMOHATBHON M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM YHCIIE
yMeHUHl OOBSICHATh M OLEHMBATh SIBIICHUS OKPYXKAIOIIETO0 MHpa, MCIOJb3ysl 3HAHUS U  OIbIT,
MIOJIyYE€HHBIE MIPU U3YyUYEHUH XUMUH, IPUMEHITh UX MPU PELICHUU NPoOJeM B MOBCEJHEBHONW XKU3HU U
TPYZOBOM AESATEIBHOCTH;

— (¢opmHpoBaHHE Yy O0OYYaIOUIMXCS T'YMAHUCTHYECKUX OTHOULICHMH, MOHUMAHUS LEHHOCTU
XUMHUYECKUX 3HAHUN 7151 BBIPAOOTKU 3KOJOIMUYECKH 11€71ec000pa3HOro MOBEJCHUs B ObITY U TPYI0BOH
NeSITeIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBBS M OKPYKAIOLIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIIOCOOHOCTEN K CaMOKOHTPOJIO M CAMOBOCIHMTAHUIO Ha
OCHOBE YCBOCHHS OOIIEUeIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduis u
HaNpaBJICHHOCTH JalbHENIIEro 00yYeHHU .

OOmiee uyuciIO 4YacoB, OTBEAEHHBIX JJIS H3YYEHHUS XMMHUHM Ha YPOBHE OCHOBHOIO OOIIETro
oOpazoBanmusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflen0), B 9 kimacce — 68 4acoB
(2 yaca B HeziEMIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayajibHbIEe XUMHYECKHE TOHATHUS

[Ipenmer xumun. Posib XMMHUM B KHU3HU 4YEJIOBEKA. XUMHS B CUCTEME HayK. Tena M BewlecTBa.
dusnyecKkue CBOWCTBA BEUIECTB. ArperaTHoe cOCTosiHue BemecTB. [IoHATHE 0 MeTonax IO3HaHUA B
xumuu. Yuctele BemecTBa U cMecu. CrocoObl pa3/ieieHus: cMecei.

ATOMBI M MOJEKYJbl. XUMUYECKHE 31€MEHThl. CHUMBOJIBI XMMHUYECKUX 3JeMEHTOB. IIpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass ¢Gopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTs. OTHOcHTENnbHAsE aTOMHasg Macca. OTHOcHTeIbHAsT MOJIEKYJIIpHas Macca. MaccoBast
JI0J151 XUMHUYECKOT0 3JIEMEHTA B COEIUHEHUU.

KomunuectBo BemectBa. Moisib. MomsipHast macca. B3auMMOCBS3b KOJIMYECTBA, MACCHI U YHUCIIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel o hopMynamM XMMHUUYECKUX COSAMHEHUH.

Ou3nyecKkue U XMMUYECKHE BJICHUSA. XUMUYECKas peaklus U €€ MPU3HAKU. 3aKOH COXPaHEHUS
Macchl BemlecTB. XHWMHUYeCKHe ypaBHeHHs. Knaccupukamumss XUMHUYECKHX peakuuil (coeanHeHwus,
pasNoKeHus, 3aMeleHus1, 0OMEHa).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XUMHUYECKOM TOCYyIOH, MpaBujaaMH paboThl B Jabopatopun M HpuéMamu
oOpareHust ¢ J1adopaTOPHBIM O0O0OPYJIOBAHHEM, N3YUCHHE W ONMHCAHWE (PH3UYECKUX CBOMCTB 00Pa3IoB
HEOPTraHMYECKUX BEIIECTB, HaOmrogeHne (ui3nyeckux (IUIaBJICHHWE BOCKA, TasHHUE JIbJa, PAaCTHpPaHHE
caxapa B CTYyINKe, KUIIEHHE U KOHJCHCAIMs BOJbI) M XUMHMUYECKUX (TOpEHHE CBEYH, MPOKATUBAHHE
MEJ/IHOM MPOBOJIOKH, B3aUMOICHCTBHE Mea ¢ KUCJIOTOMN) SBJICHUM, HAaOII0IeHUE U ONMCAaHUE ITPU3HAKOB
IIPOTEKAaHUs XHUMHUYECKUX peakuuil (pas3sioKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIIOTBHI C
xJjiopuioM Oapusi, pasnoxeHue ruapokcuna menu (ll) mpu HarpeBaHuu, B3aUMOJEHCTBHE XKele3a C
pactBopom comu Mmeau (ll), u3ydeHume cmocoGoB pazfenceHHs cMecel: C IOMOIIbI0 MarHMra,
¢buIbTpOBaHME, BhIApUBaHUE, TUCTUIIIALUSA, XpoMaTorpadus, NpoBeleHHe OYUCTKHI MTOBApEHHON COJH,
HaOJII0/IeHUE U ONMMCAHUE PEe3YyNbTATOB MPOBEACHUS ONbITA, WIUIIOCTPUPYIOLIETO 3aKOH COXpPaHEHUS
Macchl, CO3/IaHH€e MOJIeIe MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Bo3znyx — cmecp razos. CocraB Bo3ayxa. Kucmopony — a1eMEHT M NIpOCTO€ BEILIECTBO.
Haxoxnenue kucinopoga B mpupoje, (puU3MUeckMe M XMMHUYECKHE CBOWCTBA (peakUuu TOPEHHUS).
Oxcupnpl. Ilpumenenue kucnopoga. CrocoObl modydeHHs KHclIopoAa B JjalOoparopuun U
npoMbIIIeHHOCTH. KpyroBopor kucimopoga B npupoge. O30H — auloTponHas MOJIUBUKAIM
KHCIIOpOJIa.

TemnoBoit  3(pdekT XUMHUYECKOM peakIHH, TEPMOXHMUYECKHUE ypaBHEHHUS, DOK30- U
SHAOTEPMUYECKHE PEaKIMK. TOMIUBO: Yroib U METaH. 3arpsa3HeHHe BO3/yXa, YCUJIIEHHE NMapHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — snemeHT M mpocrtoe BemecTBo. Haxoxaenue Bogopoaa B mpupoje, Gpusnueckue u
XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0BI MoTy4yeHus. Kucnotel u conu.

Mossipablii 00b€M ra30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacklmennsle u
HEHaCBILIEHHBIE pacTBOpbl. PacTBOpUMOCTh BeliecTB B Boae. MaccoBasi 1oyl BELIECTBA B pacTBOPE.
Xumuueckue cBoicTBa Boabl. OcHOBaHuA. Ponb pacTBOpOB B MNpUPOAE U B KM3HU UEJIOBEKA.
KpyroBopot Bozbl B ipupoie. 3arps3HeHre NpUpoaAHbIX Boj. OXpaHa U OYKCTKA MPUPOJHBIX BOJI.

Knaccudukanmss  Heopranmdeckux  coeauHeHuil.  Oxcunpl.  Krnaccudukamus — OKCHIIOB:
coseoOpa3zymome (OCHOBHBIC, KHUCIOTHBIC, aMmdoTepHble) M HecoseoOpaszyromme. Homenkiarypa
okcu0B. Dusnyeckue U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.



OcnoBanust. Knaccudukanus ocHoBaHHN: MIETOYN U HEPACTBOPUMBIE OCHOBaHUs. HoMeHknaTypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHMH. [loyueHre OCHOBaHUI.

Kucnorel. Knaccudukarmus kucinor. Homenknatypa KucioT. Duznueckue M XHUMHYECKHE
cBorictBa kKucnot. Psan akruBHoctu metauioB H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenkinarypa coneil. @uznueckrue u XuMudeckue cpoiictsa cosueil. [lonyuenue cone.

I'enernyeckas CBA3b MEXKAY KJIaCCAMH HEOPraHMYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE ONpeeNICHHE COACP)KaHUS KHCIOpOoJa B BO3AyXe, IMOIy4YeHHE, COOHMpaHHe,
pacro3HaBaHMe U U3y4YE€HHE CBOMCTB KHCIOPO/a, HaOI0AeHNnEe B3aUMOACHCTBHS BELIECTB C KUCIOPOAOM
U yCJIOBHUSl BOBHUKHOBEHUS U IIPEKpAILeHUs TOpeHus (110)Kapa), 03HaKOMIIEHUE ¢ 00pa3laMu OKCUIOB U
ONMCaHME MX CBOMCTB, IOJy4YeHHE, COOMpaHUe, paclO3HAaBaHHWE U H3yYEHHE CBOMCTB BOJIOpPOJA
(ropenue), B3aumojeicTBue Bojmopoga ¢ okcuaomM Mmenu  (ll)  (BO3MOXXHO — HMCHOJIB30BaHUE
BUJICOMATEPHAJIOB), HAOMIOJeHHE O0Opa3loB BEIIECTB KOJIMYECTBOM | MOIb, HCCIICAOBAaHHE
0COOEHHOCTEH PAaCTBOPEHMs BEIIECTB C PA3JIMYHOM PacTBOPUMOCTBIO, MPUTOTOBIEHHE PACTBOPOB C
OIIpENEIEHHON MAacCOBOM JI0JIEW pacTBOPEHHOIO BEILECTBA, B3aMMOJICHCTBUE BOIBI C MeETAUIaMHU
(HaTpueM W KaimplueM) (BO3MOXXHO HCIIOJIb30BAaHUWE BHUICOMATEPUATIOB), HCCIEAOBaHUE OO0pa3lioB
HEOpPraHMYECKUX BEUIECTB DPA3JIMYHBIX KJACCOB, HAONIOJACHHE M3MEHEHMsI OKPAaCKM HHJIUKATOPOB B
pacTBOpax KUCJIOT M LIejo4el, n3ydyeHue B3aumojeiicteus okcuga menu (lI) ¢ pactBopom cepHoit
KHMCJIOTBI, KHCJIOT C METaJulaMH, PEaKUui HEWTpalu3allid, MOJIY4YeHHE HEPacCTBOPHUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOI'0 METajla IpYrMM U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 3aj1a4 110 TeEME
«Baxnennme Ki1acchl HEOPraHMYECKUX COCUHEHUIN».

IMepuonuveckuii 3axkoH u Ilepmoamueckasi cucrema xumMudeckux 3jementoB JI. H.
Menpeneesa. CrtpoeHune aTomMoB. XHMH4YeCKasi CBA3b. OKHCIHTENbHO-BOCCTAHOBHTE/IbLHBIC
peakuuu

[lepBble NOMBITKM KIACCU(PUKALUU XUMHUYECKUX 3JeMEHTOB. lloHATHEe O rpynmax CXOIHBIX
9JIEMEHTOB (IIEJOYHbIE U ILEJIOYHO3EMENbHbIE METaJUIbl, TajJlore€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTepHbIE OKCUIbI U THIPOKCHIBI.

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux sneMeHToB JI. 1. MeHneneesa.
Koportkonepuoanas u nmuaHonepuoanas Gopmsl [leproaunueckoil cuCTEMbl XMMHUECKUX 3J1eMeHTOB /1.
N. Menpneneesa. llepuoas! u rpynnsl. @usndeckuil CMbICI MOPSAKOBOIO HOMEpa, HOMEPOB IEpUOIA U
IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB atomHbIx sjep. M3otombl. DnexkTpoHbl. CTpoeHUE 3IEKTPOHHBIX
o0oouek aToMoB TepBbIX 20 xuMuyeckux sneMeHToB [lepuogndeckoit cucremsr [[. . Menpaeneena.
XapakTepucTUKa XMMHUYECKOTO 3JEMEHTa IO ero mnojoxkeHuto B llepmonmueckoit cucreme JI. M.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METANIMYECKHX U
HEMETAJJTMYEeCKUX CBOMCTB IO TPYIIaM U MepUOJIaM.

3nauenue Ileprognueckoro 3akoHa u Ilepmonnyeckoil CUCTEMBI XMMHUYECKMX 3JIEMEHTOB IS
pa3BuTHUA HAayKu U npakTuku. [. . MenneneeB — yd€HbBIN U Tpak1aHNH.

Xumuueckas cBsA3b. KoBajieHTHas (MOJsSIpHAs M HEMOJSAPHAs) CBA3b. DJIEKTPOOTPHULATEIBHOCTD
XUMHUYECKUX 3JIeMeHTOB. MloHHas CBS3b.

Crenenp okucneHusi. OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. [Iporeccel oKucleHus M
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4yeHue 0o0pa3lioB BEIIECTB META/NIOB M HEMETaUIOB, B3aWMOJEWCTBUE T'MJIPOKCHIA IUHKA C
pacTBOpamMH KHCJIOT U IIejouyel, MPOBEACHHE OMBITOB, WLIIOCTPUPYIOMIUX HTPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX pEaKLUil (TOpEHUE, peakluu pa3IoKeHUs, COETUHEHMS).

Mesicnpeomemmunie ceazu



Peanuzaiust MEXNpeIMETHBIX CBSI3€M MPH M3YYEHUH XMMUU B § KIIACCE OCYIIECTBIISIETCS Yepe3
WCIIOIh30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHUN, TaK W TOHSATUH, SBISIONIUXCS
CHUCTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBeHHO-HAYYHBIC TOHSATHUS: HAy4YHBIA (aKT, TUIOTE3a, TEOpHs, 3aKOH, aHaJW3,
CUHTE3, KIacCHU(UKAIUs, MEPUOANIHOCTh, HAOIIOJACHHUE, SKCIIEPUMEHT, MOICIHPOBAHUE, H3MEPECHUE,
MOJEIIb, SIBJICHHUE.

®dusuka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI, PaIUOAKTUBHOCTD,
MOJIEKYJa, SJCKTPUYSCKH 3apsiji, BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSHUE BEIIECTBa, Tas,
(bu3HUYeCKre BETMYMHBI, €IMHULIBI H3MEPEHUs, KOCMOC, TUTaHEThI, 3BE3/161, COITHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpATIbl, TOPHBIC MOPOJIBI, IOJIE3HBIE HCKOMAEMBIC,
TOIUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUuMHYeCKasi peakust

Ilepuonuueckuit 3akoH. llepuonnueckass cucrema xumudeckux 3nemMeHToB [[. M. Menneneena.
Ctpoenue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB XUMHUYECKHUX AJIEMEHTOB TEPBBIX TPEX
MEPUOJIOB, KaJIUsl, KaJdblUHUsI M HX COCAUHEHUM B COOTBETCTBUHM C IIOJIOKEHHUEM DJJIEMEHTOB B
[Tepuoauueckoit cucreMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUbl XUMUYECKONU CBS3U. THUIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJ1a XUMHYECKON CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTAaHMYECKUX BEIIECTB. XMUMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIMXCA K pa3jiMyHbIM KjaccaM HEOPraHWYECKUX COCAUMHEHMM, TEeHETHYEeCKas CBS3b
HEOPraHWYECKUX BEIECTB.

Knaccudukanuss XUMHUECKMX peaKIHUil MO pa3IuyHBIM Mpu3HaKaM (M0 YHUCIYy M COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIUIOBOMY 3(PdeKTy, Mo M3MEHEHHUIO CTENEHEH OKHUCIICHHS
XUMHUYECKHUX D3JEMEHTOB, MO0 OOpaTMMOCTH, MO YYaCTHIO KaTajau3aTopa). JK30- U IHAOTEPMUUYECKUE
peakuu, TepPMOXUMHUUECKUE YPABHEHHUS.

[lonsiTue o ckopoctu xumudecko peakuuu. IlonsTre 00 oOpaTMMBIX U HEOOPATUMBIX
XMMHYECKUX peakuusax. [IoHITHEe O TOMOreHHBIX M Te€TepOTreHHBbIX peakuusax. lloHdaTue o karanmse.
[lonsiTue 0 xuMHUUYecKOM paBHOBeCUHU. DAaKTOPHI, BIMSIOUIME HAa CKOPOCTh XMMHUYECKOW pEakluHu U
MOJIOKEHUE XUMHUUECKOTO PABHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENIPHBIC ~ PEAKIMM,  DJCKTPOHHBIM  OajaHC  OKUCIUTENHHO-
BOCCTAHOBUTENIHHOM peakiuu. COCTaBIIeHHE YPABHEHHUN OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIH C
MCIOJIb30BaHUEM METOJIa SJIEKTPOHHOTO OanaHca.

Teopus >MEKTPOTUTHIECKON AUCCOLMALIMU. DIEKTPOJIUTHI U HEINEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M Jucconraluy BEMECTB ¢ Pa3IUnYHbBIMUA BUJIAMU XUMHUYECKOW CBSI3U. CTENEeHb A1 CCOLMAIUH.
CuiibHBIE U CJTa0bIe DJIEKTPOJIHTHI.

Peakuu wnoHHOrO OOMeHa. YCIOBHS TPOTEKAHUS pEAKIM HOHHOTO OOMEHa, TOJHBIE U
COKpalll€éHHble HOHHBbIE YypaBHeHMs peakumil. CBoiicTBa KHCIOT, OCHOBAaHMW M COJIEM B CBeTe
MIPEJICTAaBICHUA 00 ANEeKTPONUTHYECKON nucconuanuu. KauecTBeHHbIe peakiuu Ha MOHBL [loHATHe O
TUAPOJIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMU KPUCTALINYECKUX PEIIETOK HEOPTAHUYECKUX BELIECTB — METAJJIOB U
HeMeTalsIoB (TpaduTa U anmasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHS), UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakIMd OT BO3JACHCTBUA  Pa3IMYHBIX  (PAKTOPOB, HCCIICIOBAHUE
3JIEKTPONPOBOJHOCTA PACTBOPOB BELIECTB, IMpolecca IUCCOLMAIMUA KHUCJIOT, IIEI0oYed W  coyiei
(BO3MOHO HCMOJB30BaHUE BUIECO MATEPHUANIOB), MIPOBEACHHUE OIBITOB, WILTIOCTPUPYIOMINX MPU3HAKU
MPOTEKAaHUs peakIuii HOHHOro oOMeHa (0OpazoBaHWE OCaJKa, BBIACICHUE raza, oOpa3oBaHHE BOJbI),



OIIBITOB, MJUIIOCTPUPYIOLINX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM (TOPEHHE, pEaKLIUU
pa3joXKeHUs, COEIMHEHUs), PAacllO3HaBaHHE HEOPraHWYEeCKUX BEIIECTB C IMOMOILIBIO KauyeCTBEHHBIX
peakIuil Ha MOHBI, pEIIEHNE YKCIIEPUMEHTAIIBHBIX 3a1a4.

HemeTtayuibl  MX coeJMHEHUSA

OOmast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHHMS aTOMOB, XapakTepHbIC CTETICHHU
okucienus. CtpoeHue u pU3NUYECKre CBOMCTBA MPOCTHIX BEIIECTB — rajlOreHOB. XUMUYECKUE CBOICTBA
Ha TpuMmepe XJopa (B3aMMOJEHCTBHE C MeTalllaMd, HEMeTallylaMH, IiejiouaMu). XJIOPOBOJOPO/I.
ConsiHast  KUCJIOTa, XUMHYECKHE CBOWCTBA, IIOJy4YeHHE, IpuMeHeHue. JlelicTBue xjopa U
XJIOPOBOOPO/a Ha OpraHu3M 4ejoBeka. BakHelme XJI0puabl U UX HAXOKIEHHUE B IPUPOJE.

O6mas xapakrepucTtuka 31eMeHToB VIA-rpynmnsl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepPHbIE
creneHn okucieHus. CtpoeHue M (PU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEPBHI.
AmnoTponHeie MOAM(HUKAIIMU KUCIOpPOJa M CEephl. XHUMHUYECKHE CBOWCTBa cepbl. CepoBoaopo,
cTpoeHue, (u3nyeckrue W XUMHUYECKHe CBOWCTBA. OKCHABI Cepbl KaK MPEICTABUTENN KHCIOTHBIX
okcuioB. CepHasi KUCIIOTa, (PU3NYECKUE U XMMHUECKHUE CBOWCTBA (0OIIME KaK MpeICcTaBUTENs Kiacca
KHCIIOT U crnenuduueckre). XUMHUYECKHE PEaKkluu, JieXallie B OCHOBE MPOMBINIJICHHOTO CIocoda
MOJTydeHUs1 CepHOUM KUCIOTHL. [IpumeHeHue cepHoit KUCIOThI. CoJIM CEpHOM KUCIOTHI, KaYeCTBEHHAS
peakuus Ha cynbdaT-uoH. Haxoxnenue cepbl U €€ coeIuHEHUN B IPUPOEC. XUMHUECKOE 3arps3HEeHUE
OKpY>KaroIllel cpelbl COCTUHEHUSMU Cepbl (KUCIOTHBIC MO, 3arpsS3HEHHUE BO3JyXa U BOJOEMOB),
CHOCOOBI €ro MpeA0TBPAIlCHHUS.

OO6mas xapaktepuctuka 35eMeHToB VA-Tpymmbl. OcCOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIE
CTENIEHU OKHUCJIEHMs. A30T, pacHpoCTpaHEHUE B MpUpoJe, (PU3UUECKHE U XUMHYECKHE CBOICTBa.
KpyroBopor azora B mpupone. AMMHaK, ero (uU3NYECKHe M XHMMUYECKUE CBOWCTBA, MOJIyYeHHUE U
npumenenue. Conu aMMOHMS, UX (U3NYECKUE U XMMUYECKUE CBOICTBa, MpuMeHeHue. KauecTBeHHas
peakius Ha MOHBI aMMOHUS. A30THasi KHCJIOTa, €€ MOoIydYeHue, PU3NIeCKUe U XUMHYECKHE CBOMCTBA
(obmue Kak mpeacTaBUTENs Kjacca KUCIOT U cnenuduyeckue). Vcmonp3oBaHue HUTPATOB U cojiei
aMMOHMsSI B KauyecTBE MHUHEpAIbHBIX YAOOpeHHH. XUMHMUYEcKoe 3arpsi3HEHHE OKpYKaIoLIeH cpesbl
COEIMHEHUSMH a30Ta (KUCIOTHBIE MOXAM, 3arpsi3HEHHE BO3AyXa, MOYBBl M BOA0EMOB). Pocdop,
ajutoTpornubie Moaudukamuu dochopa, puznueckue u xumudeckue cpoiicrBa. Okcun docdopa (V) u
dbocdopnas kuciora, GU3NIECKUE U XUMUUYECKHE CBOMCTBA, monydeHue. McnonbszoBanue ¢ocdaToB B
Ka4yecTBE MUHEPAJIbHBIX y100pEeHUH.

OOmias xapakrepuctuka 31eMeHToB |V A-rpynmnsl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIe
CTETNIEHU OKHUCJIECHMS. YTIEepoJ, aUIOTPOIHbIE MOAM(DUKAIMKN, paCHpOCTpaHEHHUE B MPUPOJE,
¢usznueckue M XUMHUYECKue cBoicTBa. Ancopobums. Kpyrosopor yriepona B npupone. OKcHIIbI
yriepozaa, ux (u3n4Yeckue U XUMHUYECKHE CBOMCTBa, JIeHiCTBHE Ha KUBBIE OpPraHU3MBbI, MOJIyY€HUE U
IpUMEHEeHHEe. DKOJIOTHYecKre Mpo0IeMbl, CBA3aHHbIe ¢ okcuioM yrieposa (1V), runoresa riiodanbHOTO
MOTEIJICHUS] KJIMMaTa, MapHUKOBBIM 3¢¢ekT. YroiapHas Kuciora U €€ CcolM, UX (QU3NYECKHe U
XMMHUYECKHE CBOICTBa, MoJlyueHHe M mpuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSX yriiepojaa (MeTaH,
9TaH, OTWUJIEH, AaleTUJIeH, OJTaHOJ, TJMIEPHH, YKCycHas Kkuciora). [IpupoaHble HUCTOUYHUKU
YTI€BOA0POAOB (yroJib, MPUPOAHBIN T'a3, HEPTH), MPOAYKTHI UX HepepaboTKu (OEH3HUH), UX POJIb B OBITY
1 IpOMBINIIEHHOCTH. [IoHATHE 0 OMOJOTHYECKH BaKHBIX BELIECTBAX: KUPAX, O€IKax, YIIeBoaax — U UX
poJIu B )KM3HM uelnoBeKka. MaTepruanbHOE €AMHCTBO OPTaHUYECKUX U HEOPTAHUUECKUX COEANHEHUN.

Kpemuuii, ero ¢usnueckue U XMMHUYECKHE CBOMCTBA, MojlydyeHHe U npuMmeHeHue. CoeluHeHus
KpemMHusi B mpuponae. OOuie mnpencrtaBieHus o0 okcunue kpemHus (IV) u kpemHUEBOU Kuciore.
CunukaTel, X HUCIIOJIb30BAHUE B OBITY, B MMPOMBIIUIEHHOCTH. BaxkHeilne cTpouTenbHble MaTepHabl:
KepaMHuKa, CTEKJIO, IIEeMEHT, OeToH, kene300eToH. I[IpobmeMbl 6e30MacHOT0  UCHOIB30BAHUS
CTPOMTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN )KU3HHU.



Xumuueckuii IKcnepumenm:

U3ydueHHe o00pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCJIOTBI, IPOBEIECHUE
KAueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI U HAONIOJICHHE TMPU3HAKOB HX MPOTEKAaHHUS, OIbBITHI,
oTpaxkaimue (QuU3nYecKue W XUMHYECKHE CBOWCTBA TaJOTCHOB W WX COCAUHCHHH (BO3MOXHO
HCIOJIb30BaHUE BMJIEOMATEPUAIIOB), O3HAKOMJIEHME C 00pa3laMu XJIOpPUIOB (TajJOre€HUOB),
O3HaKOMJIEHHE ¢ 00pa3liaMu cephl U €€ COeTUHEHUSIMU (BO3MOXKHO MCIIOJB30BaHUE BUIEOMATEPUAsIOB),
HabIo/leHue mpoiecca oOyriaMBaHUS caxapa IMOJ JeHCTBHEM KOHILEHTPHUPOBAHHON CEPHOM KHCIIOTHI,
M3yuyeHHe XUMHUYECKUX CBOWCTB pa30aBICHHOW CEPHOW KHCIOTHI, IPOBEICHHE KAaYE€CTBEHHOW PEeaKInu
Ha cynb(}aT-uoH U HAOIIOIEHUE TTPU3HAKA €€ MPOTEKaHMs, O3HAKOMIICHHE ¢ (PU3HMUECKUMU CBOWCTBAMU
a3oTa, pochopa u ux coeAMHEHUN (BO3MOXKHO UCIOIb30BaHUE BUAEOMATEpUaioB), o0pa3aMiu a30THBIX
u QochopHbIX yIOOpeHHid, MOdydeHHe, cOOMpaHue, paclo3HaBaHWE M U3Yy4YE€HHE CBOWCTB aMMMAaKa,
MPOBEJICHUE KAYeCTBEHHBIX peakluii Ha WOH aMMOHHs W (ochar-uoH W H3ydeHHE MPU3HAKOB HX
IIPOTEKAaHUs, B3aUMOJACWCTBUE KOHLEHTPUPOBAHHON a30THOM KHCIOTBI C MEIbI0 (BO3MOYKHO
MCIOJIb30BaHUE BUICOMATEPHATIOB), U3yUYEHHE MOJIENel KPUCTANIMYECKUX PEHIETOK anmasa, rpadura,
¢byiepeHa, 03HaKOMJICHHE C MPOIIECCOM aCOPOIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIEM
U YCTPOWMCTBOM MPOTHUBOTas3a, IMOJYYeHHE, COOMpaHWe, pacrno3HABaHME M M3YYCHHE CBOMCTB
YIJIEKUCIIOTO Ta3a, MPOBEJACHUE KAUYEeCTBEHHBIX PEaKIMil Ha KapOOHAT U CHJIMKAT-UOHBI M W3y4YeHUE
MIPU3HAKOB UX MPOTEKAHMS, O3HAKOMJIEHHE C MPOAYKIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH, pEUICHUE
SKCIEPUMEHTAJIbHBIX 3a/a4 110 TeMe «BakHeille HeMeTallIbl U UX COEIUHEHUS.

MeTaiibl M UX COeAMHEHUS

OO6miast XxapakTepucTUKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHMM MX TOJIOKEHUS B
[lepuonnueckoii cucrteme xumudeckux snemeHToB Jl. 1. MenneneeBa u crpoenust aromoB. CTpoeHue
METaJuIOB. MeTainyeckas CBs3b U METAJUIMYECKash KPUCTAIMYECKAs: PEeIETKA. DIEKTPOXUMUYECKHMA
psan HampspkeHUH MeTtayioB. Du3WYeckne W XHMUYECKHE CBOMCTBa MeTayuioB. OOmme crocoObl
noydeHus: MetasuioB. [loHATHE O KOPPO3UHM METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HUH.
Crnnagsl (CTalb, 4YyT'YH, JIOPATIOMUHHMN, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH.

[llenounble MeTasuibl: IOJOXKEHUE B llepuommyeckoi cucreme XuUmMuyeckux sieMeHtoB /[ U.
MenpeneeBa, CTpOCHHE WX aTOMOB, HaXOXJIEHUE B Mpupoae. Pu3nyeckre 1 XUMUYECKHe CBOMCTBA (Ha
npuMepe HaTpust ¥ Kausi). OKCUIBI U TUAPOKCHIBI HATPHS U Kausi. [[pumMeHeHne meoYHbIX METalioB
U UX COeIUHEHHH.

[IleoyHO3EMENBHBIE METAJIBI MarHuid M KaJblui: MojoxeHue B Ilepuonnueckon cucreme
xuMuueckux anemMeHtoB J[. WM. MennaeneeBa, CTpO€HHE HX aTOMOB, HAXOXIEHUE B MPHUPOJIE.
dusnueckrue U XMMUYECKHE CBOMCTBA MarHusl W Kaublus. BaxkHeimue coenuHeHus! Kaublus (OKCH,
THIPOKCHI, CONH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

Amomunuii: nonoxenue B [lepuoanueckoil cucreme xumudeckux snemeHToB . 1. Mennaeneesa,
CTPOCHHE aToMa, HaxOoXkAeHHWe B Mnpupoje. PU3NYECKHME W XHUMUYECKHE CBOMCTBA aQJIIOMHHUA.
AMpoTepHbIe CBOMCTBA OKCHJIA ¥ THPOKCUA ATTIOMUHUS.

Kenezo: nonoxenue B Ilepuoguueckoit cucreme xumuueckux snemeHtoB . . Menneneena,
CTPOEHUE aToMa, HaxoXJeHue B mnpupoje. dusnueckue U XMUMHUYECKUE CBOMCTBa kene3a. OKCUIIbI,
ruapokcuabl u conu xkenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u Mmoyry4eHue.

Xumuueckuii IKCnepumMeHm:

O3HAaKOMJICHHE C 00pa3laMu METaJUIOB W CIUIABOB, MX (PU3UUYECKHUMH CBOWCTBAMHU, U3YUCHHUE
pE3yNbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIONB30BaHUE BHUIEOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJA KabIlUs U HATPUS C BOJOW (BO3MOXKHO HCIOJB30BAaHHE BHIEOMATEPHAIIOB),
HCCTIEIOBAaHNE CBOMCTB JKECTKOM BOJBI, IIpoIlecca TOPEHHS IKejle3a B KHUCIopoae (BO3MOXKHO
WCIIOJIb30BaHNUE BUICOMATEPHAJIOB), MPU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX PEaKIUi HA MOHBI: MarHUs,
KaJbIusl, amfoMuHMs, MHKa, xenesa (1) u xenesa (1), menu (1), HabaroaeHE U ONMCaHKE MTPOILIECCOB
OKpalllUBaHUsi IJIJaMEHU MOHAMHM HaTpus, Kajlugd U KalblMs (BO3MOXXKHO HCIOJIb30BaHUE



BUJICOMATEPHAIIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS U THIPOKCHIA ITUHKA,
pellIeHre YKCIEPUMEHTaIbHBIX 33/1a4 0 TeMe «BaxkHel1e MeTaibl U UX COeTUHEHUS».

XuMHUS U OKPYKAKOIIAs cpeaa

BemectBa 1 MmaTepuabl B MOBCEIHEBHOM KM3HU YeslOoBeKa. be3omacHoe MCnoyib30BaHKE BEIIECTB
Y XMMUYECKUX peakiuii B ObITy. [lepBas momolib Npyu XMMHUYECKUX 0KOTaX U OTPABIICHHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpYyKarolled cpefpl (IpelenbHas IOMyCTUMas KOHIICHTpaIus
BemecTs, ganee — [1/1K). Ponb xumMun B perieHur 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3I0B MAaTEPUAIOB (CTEKIIO, CIIJIaBbI METAJUIOB, MOJIMMEPHBIC MAaTEPUAIBI).

Meosicnpeomemmnvwie ceasu

Peanuzanus MexXnpeaMeTHBIX CBSA3€HM MpU U3YYEHHHM XUMHUU B 9 Kilacce OCYLIECTBIISETCS uepe3
UCIIOJIb30BaHWE KaK OOMIMX EeCTECTBCHHO-HAYYHBIX TMOHSITHA, TaK W TOHSATHH, SBISIONINXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01ue ecTecTBEHHO-HAyYHbIE TOHSATHUS: HAy4YHBIA (akT, TUIIOTe3a, 3aKOH, TEOpHs, aHaJu3,
CUHTE3, KIacCH(pHUKaIus, NEPUOANYHOCTb, HAOIIOJCHNE, YKCIIEPUMEHT, MOJAEIUPOBAaHUE, U3MEpPEHHE,
MO/JICTIb, SIBJICHUE, TAPHUKOBBIN (D PEKT, TEXHOTIOT S, MATSPHAIIBI.

dusnka: Matepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOMBI, PATHOAKTUBHOCTb,
MOJIEKYJa, JJIEKTPUYECKUN 3apsll, MPOBOJHUKHU, TMOIYINPOBOAHUKHU, TUAIEKTPUKU, (OTOIIEMEHT,
BEUIECTBO, TelO, OOBEM, arperaTHoe COCTOSHHME BEIIECTBa, Ta3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJTNYECKasl pemiéTka, CIUIaBbl, (DM3MYECKHE BEITUYHMHBI, CIUHUIBI HW3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpAIbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE TOPOJBI, TMOJE3HBIC HCKOIAEMBbIC,
TOIUTMBO, BOJTHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMsI TOCTUTAIOTCS
B XOJle 0OyueHHUs] XUMHUM B €JUHCTBE y4yeOHOW M BOCIUTATEIbHOM JAEATENIbHOCTH B COOTBETCTBUM C
TPaJULIMOHHBIMU POCCUICKUMH COLMOKYJIBTYPHBIMH U JIYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE TMpaBWIaMM M HOpPMaMH TMOBEIEHHS M CIIOCOOCTBYIOT —Ipolieccam
CaMOIIO3HAHUsl, CAMOPA3BUTHUS M COLTMAIM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE PEe3yJbTATHl OTPAXKAIOT FOTOBHOCTH OOYUAIOIIMXCS PYKOBOJICTBOBATHCS CHCTEMOM
MTO3UTUBHBIX IEHHOCTHBIX OPUEHTALMI U PACIIMPEHHUE OIBITA IEATENBHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYyJIbTYpPHOMY, HCTOPHYECKOMY M Hay4YHOMY
HaCJe/INI0, TOHUMAaHUS 3HAYeHUS! XMMUYECKON HayKH B JKU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH
BJIQJIETh JIOCTOBEPHOW MHQOpMAIMel O TMepeAoBbIX JOCTHXKEHUAX U OTKPBITUSX MHPOBOM U
OTE€YECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskKIaHCKOr0 BOCTIMTAHUSI:

MIPEICTABICHNS O COLMAIbHBIX HOPMaXxX M MpaBUIIaX MEKIMYHOCTHBIX OTHOIIEHUHN B KOJUIEKTUBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTHM B  OOILIECTBEHHO IOJIE3HOH, Yy4eOHOMCCIIEN0BATEIbCKOM,
TBOPYECKON M JPYruX BUAAX JNESATEIBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH JIEATEIBbHOCTH
IPU BBIOJHEHUN Y4YEOHBIX, I103HABAaTEIbHBIX 3a/a4, BBINOJHEHHUM XHMHUYECKUX HKCIEPUMEHTOB,



CO3JIaHUM Y4EOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAHHUIO U B3aWMOIIOMOIIM B IpOIECCe ITOU
yu4eOHOH IesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEAECHUE U IOCTYNKH CBOMX TOBapuIlEH c
MO3ULMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUECKHUE IPEACTABICHUS O BEIIECTBE U XUMUYECKOM pPEAaKLUHU, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTAaBJISAIOLINE OCHOBY I IOHUMaHUS CyHIHOCTH HAy4YHOU
KapTUHbl MHpa, MpPeJICTaBlIeHUsI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPHUPOJbI, B3aMMOCBSI3SIX
YyeJoBeKa C IPUPOIHOU CPEIoi, O POIU XUMHUHU B O3HAHUU 3THUX 3aKOHOMEPHOCTEN;

[I03HABATCJIbHBIE MOTHBBI, HAIIPABICHHBIE HA IIOJYYEHUE HOBBIX 3HAHUM 110 XHUMMH,
HEoOXoAuMBIe A OOBACHEHHMs HAOJMIOJAeMbIX IPOLIECCOB W SIBJICHUHM, I103HABaTEIbHOM,
MHGOPMALIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM 4YHCJIE HABBIKOB CAMOCTOSITEIbHON paboOThI C
YU4EOHBIMH TEKCTaMH, CIPAaBOYHOW JIMTEPATypOH, JOCTYNHBIMA TEXHHUYECKUMH CPEICTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYeHMI0 M IO03HAHHIO, JII0OO3HATEIbHOCTb, TI'OTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHMIO, IMPOEKTHOM M MCCIIENOBAaTENbCKON JAEATENbHOCTH, K OCO3HAaHHOMY BBIOODPY
HaIPaBJIEHHOCTU U YPOBHS 00y4YEHUS B ajbHEHIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHHE IICHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBbIO, YCTAHOBKHM Ha
3J1I0pOBbIIl 00pa3 >KW3HU, OCO3HAHUE IOCIEACTBUI M HENpPUATHE BPEIHBIX MPHUBBIYEK (YHOTpeOieHus
QJIKOrOJIsl, HApPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJEHHUS TMpaBWil OE30MACHOCTH IIpH
00pamieHny ¢ XUMUYECKIMHU BEIIECTBAMH B OBITY U peaslbHOW KHU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

HHTEpeC K MPaKTUUYECKOMY M3YUEHHIO Mpodeccuil  Tpya pa3InyHOro poja, yBaXeHHUe K Tpyay
U pe3yapTaTaM TPYAOBOW JAESATEIBHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHMS NPEAMETHBIX 3HAHUH 110
XUMHH, OCO3HAaHHBIM BBHIOOpD HMHIUBUAYAIbHOW TPAEKTOPUU MPOJOJKEHHS 00pa3oBaHUs C Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTpeOHOCTEl,
YCIEIHOM Mpo(ecCHOHANBbHOW JAEATENbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH, T'OTOBHOCTb
a/IanTHPOBAaThCs B MPodeccroHaIbHOM Cpefie;

6) 9KOJIOrNYECKOTO BOCTIUTAHMUSI:

HKOJIOTHYECKH 11€71€C000pa3HOe OTHOLIEHNE K MPUPOE KaK HCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
e€ CylIecTBOBaHMs, IOHUMaHHUE IIEHHOCTH 3J0pPOBOrO M 0e30MacHOro o0pasa >KU3HM, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY U IICUXMYECKOMY 3J0pPOBbIO, OCO3HAaHHE IIEHHOCTH
coOmoieHHsl npaBuil 0€30MacHOro IMOBEACHMs MPU pabdoTe ¢ BEIIECTBAMM, a TaKXKe B CHUTyalUsX,
YIPOKAOLINX 310POBBIO U KU3HHU JIIOJIEH;

CMOCOOHOCTH TMPHUMEHATh 3HAHMS, IMOJyyaeMble NMPU HM3YyYeHUH XMMUH, JUIS pelleHus 3aaad,
CBA3AHHBIX C OKpPYXKaroLeHd NPHUPOJHOW CPENOH, NI MOBBIIMICHHS YPOBHS 3KOJOTMYECKOW KYJIbTYpHI,
OCO3HaHHUs TJI00AJILHOTO XapaKTepa SKOJIOTMYECKHUX MpoOJieM M MyTed WX pelleHUs MOCPEICTBOM
METOJ0B XHMMWH, DKOJIOTMUECKOIO0 MBILIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B II03HABATEIBHOM,
KOMMYHHMKaTUBHOW U COLIMAIbHON MIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe wMeranpeAMETHBIX pe3y/lbTaTOB BBIACNIAIOT 3HAYUMBIE U1 (OopMHpOBaHUS
MHUPOBO33PEHUs OOIIEHAayYHbIE MOHATUS (3aKOH, TEOpHUs, PUHIIUI, TUIIOTe3a, (aKT, cucTeMa, IpoIecc,
HKCHEPUMEHT M JAPYroe.), KOTOPhIe HCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX NpeAMeTax H
MO3BOJISIOT HA OCHOBE 3HAHUHN U3 3TUX MPEeIMETOB (POPMHUPOBATH MIPECTABICHHUE O LIEIOCTHON HayuyHOU
KapTUHE MHpa, M YHUBEpcalbHble YyueOHble JeiCTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATHBHBIE,
pPEryJIATUBHBIE), KOTOpble OOECHeunBalOT (POPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEILHOMY
TUTAHUPOBAHHIO U OCYILECTBICHHUIO YU€OHOH 1A TeIbHOCTH.

ITo3naBaTenbHBIC YHHBePCAJbHbIC YUeOHbIE el CTBUS



ba3oBble Jornyeckne 1eHCTBUSA:

YMEHHSI UCIOJIB30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHWU 3HAHUMW: PACKPHIBATh
CMBICIT XUMUYECKUX TOHATUH (BBIIEIATh WX XapaKTepHbIE NMPHU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C
JIPYTUMH TIOHSITUSIMHU), HCIIOJIB30BATh TOHSATUS i OOBSICHEHUS OTACTBHBIX (DaKTOB U SIBIICHUH,
BBIOMpATh OCHOBAHUS M KPUTEPUU LIS KIacCHU(PHUKAIINN XUMHUYECKUX BEIICCTB U XUMHUYECKHUX PEaKIUH,
YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBS3HM MEXIY OOBEKTaMH HM3yYCHHs, CTPOHMTH JIOTHUYECCKHE
paccyxneHusi (MHIYKTUBHBIC, JCTYKTHBHBIC, 10 aHAJIOTHH), IeJIaTh BEIBOIBI U 3aKITFOUYCHUS;

yMEHUE MPUMEHATh B INIPOLIECCEe IMO3HAHUS NOHATHS (IPEIMETHbIE W METalpeIMETHBIC),
CUMBOJIMYCCKUE (3HAKOBBIE) MOJEIH, HWCIOJNb3yeMble B XHMHUH, MPeoOpa3oBBIBATE IIHPOKO
MPUMEHSEMbIE B XHUMHUHU MOJCIbHBIC TPEICTABICHUS — XHUMHYECKHH 3HAK (CHMBOJI SJIEMEHTA),
XuMudeckas (Gopmysia ¥ ypaBHEHHE XUMHUYECKON pEakIMu — MPH PEIICHUH Y4eOHO-TTO3HABATECIIbHBIX
3a/1a4, ¢ Y4€TOM OTUX MOJEIbHBIX MPEACTABICHUN BBIABIATh M XapaKT€PU30BaTh CYIIECTBEHHBIE
MPU3HAKA U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XMMHYECKHUX PEaKIIMid, BBISIBISITH OOIIME
3aKOHOMEPHOCTH, IPUYUHHO-CICACTBEHHBIE CBS3M M NIPOTUBOPEYMS B H3Yy4YaeMbIX Mpoleccax H
SIBIICHHSX.

Ba3oBble ucciie0BaTEIbCKHE AeHCTBHS .

YMEHHE HCIOJIb30BaTh IMOCTABIEHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHMS, & TAKXKE B
Ka4yeCcTBe OCHOBBI I (OPMHPOBAHMSI THIOTE3bI IO IPOBEPKE IPABUIBLHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU;

MPUOOPETEHUE OIbITa 10 IUIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YICHHYCCKHUX
AKCIIEPUMEHTOB, yYMEHHE HaOIIOaTh 3a XOJOM IPOIECcca, CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro
pe3ynbrat, (opMmynupoBaTh OOOOLIEHUS W BBIBOABI IO pe3yabTaTaM MPOBEAEHHOIO OIBITA,
WCCIIE0BAHMS, COCTABIIATh OTYET O MPOJICTaHHON padoTe.

Pa6ora ¢ undopmanmueii:

yMEeHHE BBIOHMpaTh, AHAJTU3UPOBATH M WHTEPIPETUPOBATH HH(POPMAIHMIO PA3IUYHBIX BHUAOB M
dbopM TpenCTaBICHUS, MOIYyYaeMyH) W3 pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JHTEpaTypa
XUMHUYECKOTO COJIep)KaHUs, CIpaBOYHBIE MocoOus, pecypchl WHTepHeTa), KPUTHUYECKH OIEHUBATh
MIPOTHUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIUIO;

yMEHUE MPUMEHSTh Pa3IMYHbIe METOABl M 3alpoChl MPHU TIOWCKE W OTOOpe WHMOpPMAIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIMMBIX [JIs BBINOJHEHUS YYEeOHBIX U TO3HABATENBHBIX 3ajay
OnpeAeNnéHHOro TUMa, MNpuoOpeTeHne OmbiTa B O0JIACTH HUCHOJB30BaHUS WHGOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJCHUE KYJIbTYpOH aKTHBHOTO HCIOJIb30BAHUS PA3TUUIHBIX
MMOMCKOBBIX CHCTEM, CAMOCTOSITEIIbHO BBHIOMPATh ONTUMANIbHYIO (hOpMY TIpeACcTaBiIeHUS HHGOPMAIUU U
WUTIOCTPUPOBATh pellaeMble 3a7aud HECIOKHBIMH CXEMaMH, auarpaMMamu, JIpyrUMH QopMamMu
rpaduKu 1 UX KOMOWHAIUSMU,

yMEHHE WCIOJIb30BaTh M aHAJW3MPOBAaTh B Tpollecce Yy4eOHOM U  HMCCIIeN0BaTeIbCKOU
NEATETPHOCTH WH(GOPMAIMIO O BIMSHUHM TPOMBIIICHHOCTH, CEIhCKOTO XO3SMCTBAa W TpPaHCIOpPTa Ha
COCTOSIHUE OKPY’KAIOLIEH IIPUPOIHON CPEMBI.

KoMMmyHnKaTHBHBIEC yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHSI 3a/1aBaTh BOMPOCH (B XOfAe Auanora v (Wiu) JTUCKYCCHH) O CYIIECTBY OOCYXmTaeMoi
TeMbl, POPMYITUPOBATH CBOH MPE/IOKEHNS OTHOCUTEIILHO BBITIOJIHEHUSI TIPEIOKEHHON 3a/1a4H;

YMEHUS TPEJCTABIATh TMOTYYEHHBIE Pe3yJabTaThl MO3HABATEIHLHON JCATEIHPHOCTH B YCTHBIX H
MUCbMEHHBIX TEKCTaX; JAeNaTh MPE3EHTAIMI0 PEe3yIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO SKCIEPUMEHTA
(1TabopaTopHOro OMBITa, J1a0OpaTOPHOW pPabOTHl MO WCCIEAOBAHUIO CBOWCTB BEHIECTB, Y4eOHOTO
MIPOEKTA);

yMEHUS Y4YeOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM TO3HABaTEIbHOU W
HCCIIEIOBATENLCKON JIEATEIILHOCTH TPU PEIICHUH BO3HHUKAIOUIMX MPOOJeM Ha OCHOBE ydéra OO0muX
WHTEPECOB M COTJIACOBaHUs TO3WIMKA (00CYXJACHHS, OOMEH MHEHHUSMHU, «MO3TOBBIC IITYPMBI»,



KOOpJUHAIIMSI COBMECTHBIX JEHCTBUI, OMpeAe/ieHue KPUTEPHEB IO OIEHKE KA4eCTBa BBIMOJTHEHHOMN
paboTHI U ApyTHE).
PeryasiTuBHble yHHBepcAJIbHbIE YUeOHbIE 1eliCTBHS:
YMEHHUE CaMOCTOSITEIbHO ONPENENATh LEIU JAEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJMPOBATh U NMPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHHOCTh, BHIOMpATh HamOoiee
s¢deKkTUBHBIE CTIOCOOBI pelIeHHs Y4eOHbIX U MTO3HABATEIbHBIX 33a4, CAMOCTOSITEILHO COCTABIIATD WU
KOPPEKTUPOBATh MPEIOKEHHBINA aTOPUTM JACUCTBUN MPU BBHIOJIHEHUU 33/laHul ¢ y4ETOM MOJTyYEHUS
HOBBIX 3HAHUU 00 H3y4aeMbIX OOBEKTaxX — BEIIECTBAX M PEAKIMAX, OICHUBATH COOTBETCTBHE
[IOJIyYUEHHOI0 pe3yJbTaTa 3asBJICHHON LEIM, YMEHHE MCIOJIb30BaTh U AHAIM3UPOBATH KOHTEKCTHI,
npeJjiaraéMble B YCIIOBUU 3aJJaHUM.
NPEIMETHBIE PE3YJIBTATHBI
B cocraBe mpeaMeTHBIX ~pe3yAbTaTOB IO  OCBOCHHIO  00S3aTENBbHOTO  COJEpPIKAHMA,
YCTaHOBJICHHOTO JIAaHHOU (efiepanbHON pabodeil IporpaMMoOid, BBIICIISIOT: OCBOCHHBIE 00yUYaIOITUMUCS
HAy4YHBIC 3HAHUS, YMEHUS U CIOCOOBI IeHCTBUH, crierupudeckue Ui TpeaMeTHONH 00macTu «XuMus»,
BUJBI JICATEIBHOCTH TIO TMOJYYEHHIO HOBOTO 3HAHMS, €r0 HHTEpIpeTaly, MNpeoOpa3oBaHHUIO U
MPUMECHCHHIO B PA3JTUYHBIX YUCOHBIX M HOBBIX CUTYaI[HsX.
K xoH1y o0yuenus B 8 kiiacce mpeiMeTHbIe pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI OTPAKaTh
c(OpPMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHI:
® PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUI: aTOM, MOJIEKYJIa, XUMHUUECKUN JIEMEHT,
MIPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECh (OHOPOIHAS U HEOJHOPOAHAS), BaJICHTHOCTD,
OTHOCHUTEINIbHAsl aTOMHAas W MOJIEKYJISIpHas Macca, KOJIWYECTBO BEIIECTBA, MOJIb, MOJSpHas
Macca, MaccoBasl J10JI1 XMMHUYECKOIrO 3JIEMEHTa B COEIMHEHUHU, MOJSIPHBIM 00BEM, OKCU[,
KHMCJIOTa, OCHOBAaHME, COJb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCJIECHUS, XHUMHUYECKas
peakuus, kiaccupuUKalusg peakluii: peaklUd COSAMHEHHUS, PEaKIUU PAa3lIOoKEeHHs, peaKkluu
3aMeIIeHUs, peakIMu OOMEHa, 5K30- M HHJOTEPMUYECKHE pEeaKLuHu, TeroBod 3¢ddekt
peakuuu, sApo aToMa, 3JEKTPOHHBIM CJIOM aroMma, aromMHas opOuTanb, pajauyc aToMma,
XHUMAYECKast CBsI3b, NOJSPHAS W HEMOJSpHAs KOBAJICHTHAs CBS3b, NOHHAS CBS3b, HOH, KATHOH,
aHMOH, PacTBOP, MAacCOBasl I0JIs BellecTBa (MTPOLIEHTHAS KOHIIEHTPAIHs) B PacCTBOPE;
® WUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHUECKHUX MOHSATHH U MPUMEHSATH 3TH MOHSATHUS
P OMUCAHHUH BEIECTB M UX MPEBPAIICHUI;

® ICIOJIb30BaTh XMMHUYECKYI0 CHMBOJUKY JUISI COCTaBIEHHUS (OPMYIN BEIIECTB M YypaBHEHUU
XUMHYECKHUX PEaKIIHii;

® ONpeleNsITh BaJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEUHEHUSX, CTEIIEHb OKHCIICHUS
AJIEMEHTOB B OMHApPHBIX COCIMHEHUSIX, MPUHATIC)KHOCTh BEIIECTB K ONpeNeIEHHOMY KiIaccy
COeMUHEHHN 1o ((dopmynaM, BHJ XUMHUYECKOM CBs3u (KOBaJieHTHas W MOHHAs) B
HEOPTaHUYECKUX COCTUHECHUSX;

e packpeiBaTh cMbIca Ilepuonmueckoro 3akona JI. M. MenzgeneeBa: JeMOHCTPHPOBATH
MMOHMMAaHHE MEePUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT MX MOJIOKEHUS
B Ilepuoanueckoil cucreMe, 3aKOHOB COXpPAHEHMsI Macchl BELIECTB, MTOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO yU€HUsl, 3aKOHa ABOTaApO;

® OINWCHIBATH M XapaKTepH30BaTh TabmmuHyto (opmy [leproamueckoll CHCTEMBbI XHMHUYECKUX

AJIEMEHTOB: Pa3nyaTh MOHATUS «J1aBHas moArpymnna (A-rpymmna)» u «no0odHas MOoArpymnmna
(b-rpymnmna)», manble U OOJbIIME MEPUOIbI, COOTHOCUTh O00O3HAUEHUS, KOTOPhIE MMEIOTCS B
tabnmune «llepuoanueckas cucrema xumuyeckux odnementoB JI. WM. MenxgeneeBa» c
YHCIOBBIMU XapPaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB M 3apsi
A1pa, 00IIee YUCIIO HIEKTPOHOB U PACIIPEEIICHHE UX MO AIEKTPOHHBIM CIIOSIM);

e iIaccu(UUUPOBATh XHMHUYECKHUE DJEMEHTHl, HEOpPraHMYeCcKHe BEeUIeCTBa, XHMHUYECKUE

peakmuu (1Mo YUCIIY ¥ COCTaBYy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIIOBOMY D (DEKTY);



XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKas ONHUCAHHWE TMPUMEPAMHU MOJCKYISPHBIX ypaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KauyeCTBEHHOIO COCTaBa,
BO3MOYXHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B pa3IMYHBIX YCIOBUSX;

BBIUYUCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIIO
XMMHUYECKOT0 3JIeMeHTa Mo (opMmyle COelIMHEHHUs, MacCOBYIO JOJIO BEIIeCTBa B PacTBOPE,
MIPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOM peaKkIuu;

IPUMEHSATh OCHOBHBIE OIEpAallMd MBICIUTEIBHON JAEATENIbHOCTH — aHAIW3 M CUHTE3,
CpaBHEHHE, 0000IIeHHEe, CHCTEMaTH3alMi0, KIACCH(PUKALNIO, BBISBICHUE NPUYMHHO-
CIHEACTBEHHBIX CBSI3€M — [UJII M3Y4YEHUsS CBOWCTB BELIECTB M XHUMHUYECKUX PEaKLUH,
€CTECTBEHHO-HAYYHbIE METOJbl IMO3HAHUA — HaONIOJIEHUEe, H3MEpEeHHe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIH);

CJIeIOBaTh MpaBUJIaM MOJIb30BAHUS XMMHUYECKOM MOCY0i U J1abopaTOPHBIM 000pPYIOBaHUEM,
a TaKKe MpaBWiIaM OOpalleHHus C BEUIECTBAMH B COOTBETCTBHHM C HWHCTPYKUHUSMHU IO
BBIMIOJIHEHUIO J1a0OPAaTOPHBIX XHMHYECKHX OIBITOB 10 TOJYYCHHI0O H COOMPAHHIO
razoo0pa3HbpIX BeIIeCTB (BOAOpPOJAa U  KUCIOpPOAA), MPUTOTOBICHUIO PACTBOPOB C
onpeAenéHHOM MaccOoBOW J0Jeil pacTBOPEHHOTO BEIIECTBA, IJIAHHUPOBATH M IMPOBOIUTH
XUMHUYECKHUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JTaKMYC, (heHONPTaICHH, METHIIOPAHK U JPYTHE).

K xoH1y 00yueHus B 9 kJiacce mpeiIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPAKaTh
c(OpPMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUECKUX MOHATUN: XUMUUYECKUN JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTHOH, AaHHOH, TMPOCTOE  BEIIECTBO, CIOXXHOE  BEIIECTBO, BAJECHTHOCTb,
3IEKTPOOTPULIATENBHOCTh, CTEIEHb OKUCIEHUS, XMMHUYECKas peakius, XUMUYECKas CBS3b,
TEIUIOBOM  3(QexT peakuuu, MOJIb, MOJSAPHBIA 00BEM, pPACTBOP, DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JIEKTPOTUTHYECKAs JUCCOLMALMS, PEaKIIUM HOHHOTO 0OMEHa, KaTaau3arop,
XUMHUYECKOE paBHOBecHe, oOOpaTuMble U HeoOpaTHMble pEaKIuu, OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKLIUU, OKUCIUTEIb, BOCCTAHOBUTEb, OKUCIEHUE U BOCCTAHOBJICHUE,
ajutoTponus, aM(pOoTepHOCTh, XUMHUYECKas CBsI3b (KOBaJEHTHAs, MOHHAs, METajuIMuecKas),
KpUCTAJININYECKasi pemérka, KOppo3Hsi METAJUIOB, CIUIaBbl, CKOPOCTb XMMHUYECKOW peakluHu,
npeaenbHo gqonyctuMas koHneHTpauus 11K BemecTsa;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATHH U MPUMEHSTh 3TU MOHITHS
MIPHY OMUCAHHUH BEIECTB M UX MPEBPAIICHUI;

WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHKY JJIsi COCTaBieHHsS (OpMyNT BEUIECTB U ypaBHEHUI
XUMHYECKHUX PEaKIIHii;

ONpENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XMMHUUYECKHX 3JIEMEHTOB B COEIMHEHMSIX
Pa3IMYHOIO COCTaBa, NMPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHUMU IO
dbopmynaM, BHUJ XUMHYECKOM CBsI3M (KOBaJICHTHAas, WOHHAs, MeETaJuIM4ecKas) B
HEOpPraHMYECKUX COEIMHEHUSX, 3apsi/l MOHA M0 XUMHUYecKol (opmyre, XapakTep cpeibl B
BOJHBIX pPACTBOpAaX HEOPraHMYECKUX COEJAMHEHUH, THUI KPUCTAJUIMUECKOW PEIIETKU
KOHKPETHOTO BEILECTBA;

packpsiBaTh cMbich Ilepuogmueckoro 3akona . M. MeHneneeBa U 1€MOHCTPUPOBATH €rO
MMOHMMAaHME: OIKUCHIBATh M XapakTepu3oBaTh Tabmuunyro (opmy Ilepuonnyeckoil crcTeMbl
XUMHUYECKHX AJIEMEHTOB: Pa3InyaTh MOHATUS «TJaBHAs MoArpynna (A-rpymmna)» u «nobouHas
noarpynma (b-rpynma)», Mansie U OONbIIME TEPHOJBI, COOTHOCHTh 0003HAYEHUS, KOTOPHIS
UMEIOTCS B TMEPUOJUYECKON TaOJHIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XMMHAYECKHX 3JIEMEHTOB (COCTaB U 3apsj sjpa, oOliee YHCIo JIEKTPOHOB M pacrpesesieHrue



UX IO 3JEKTPOHHBIM CJOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUH CBOMCTB
JIEMEHTOB U UX COCIUHEHUH B IpejesiaX MajblX MEPUOAOB U INIaBHBIX MOATPYNI C y4ETOM
CTPOEHUS MX aTOMOB;

KJaccu(UIUpPOBaTh XWMHUYECKUE JJIEMEHTHI, HEOPraHHMYECKHE BEIIECTBA, XHMHUYECKHE
peakiuu (10 YHCIY U COCTaBy YYacTBYIOLIMX B PEAKIIMU BEUIECTB, IO TEIUIOBOMY 3(PQeKTy,
110 U3MEHEHMIO CTETIEHEN OKUCIIEHUSI XUMUUYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMMCHIBATh) OOLIME U creln(UIECKUe XMMUUYECKHE CBOMCTBA MPOCTBHIX U
CIIO)KHBIX BEILECTB, IIOATBEP)KIasi OIMCAHUE IPUMEpPaMH MOJEKYJISPHBIX M HMOHHBIX
YPaBHEHHUH COOTBETCTBYIOIMX XUMHUYECKUX PEaKIuii;

COCTABJIATh YPABHEHUS HJICKTPOJIUTHUECKON JUCCOLMALIMK KHCIIOT, 1eJIoueil U colieil, MoHbIe
U COKpallléHHbIE YpaBHEHHMs peakUUil HMOHHOr0O OOMEHa, YpaBHEHMsI  pEaKIHi,
MOJTBEPKAIOUIMX CYLIECTBOBAHHUE I'€HETHUECKOM CBSI3U MEXJy BEIIECTBAMH DPA3JIMYHbIX
KJIaCCOB;

packpblBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKLUUA  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKluil;

IIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCMMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MIPOTEKAHNS XUMHUYECKUX MPEBPAIIECHUN B PA3JINYHBIX YCIOBHUSAX;

BBIUUCIIATE OTHOCUTEJIBHYIO MOJIEKYJISIPDHYIO M MOJIIPHYIO Macchl BEIIECTB, MACCOBYIO JIOJIIO
XUMHAYECKOTO 3JIEMEHTa 10 (OpMyJie COCIMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PAcUEThI 10 YPABHEHUIO XUMUYECKOH peakInu;

co0Jro1aTh MpaBuiia MOJIb30BaHUS XUMUYECKOM 1Mocy10il 1 1abopaTOpHBIM 000pYJOBaHUEM, A
TaKXe MpaBuiia OOpalleHUs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMH I10 BBIITOJHEHUIO
71a00paTOPHBIX XMMHUYECKHUX ONBITOB IO MOJYYEHHUIO M COOMPAaHUIO ra3000pa3HbIX BEIIECTB
(aMMHMaKa 1 yTriaeKucioro rasa);

MPOBOANTh pEaKLUH, MOATBEPKAAIOININE KAueCTBEHHBIH COCTaB pa3IUYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM IYTEM XJIOpUA-, OpOMMI-, HOAUI-, KapOoHaT-, Pocdar-, cuarKar-,
cynbdar-, TUIPOKCUA-UOHBI, KATHOHBI AMMOHHUS W HOHBl HU3YYEHHBIX METAJJIOB,
IIPUCYTCTBYIOIME B BOJAHBIX PaCTBOpPaX HEOPraHUUECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE ONEPALMK MBICIUTENbHON JEATEJIbHOCTM — aHajdu3 U CHHTE3,
CpaBHEHHE, 0000IIECHHE, CUCTEeMAaTU3alUI0, BbISBICHHE NPUYMHHO-CIIEICTBEHHBIX CBS3€H —
JUI. U3Y4YEHMsI CBOWCTB BELIECTB M XHMMHUYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHbIE METObI
MO3HAaHUS — HaONIOZGHWE, W3MEpPEHHE, MOJEIUPOBAHHUE, HKCIEPUMEHT (peajbHbBId U
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c¢
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 5 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon. [onsitue o 3 1 bu6mmoreka [IOK
KHMCIIOTaX M COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasuery 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX di1emenToB J1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[loBTOpEeHue u yrioyOnenue 3HaHUM Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
N s 6
' PYHIRL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUS
23| snememos VAspyams Ason googopui | 7 ;  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
o | S s . | , moaox
' ) PYTIEL poA https://m.eds00.ru/7f41a636
KPEMHHUHN U UX COCTUHECHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO011e CBOMCTBA METAILIIO 4 bubmmorexa LIOK
) He CBOMCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 htts://m.eds00.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubnrorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
, Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Ponb xumuu B 1 bu6mmoreka [IOK
KU3HM yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeTomax 1mo3HaHUS B 1 bu6mmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubnuorexa [JOK
obpalieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Uucrele BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabora Ne 2
5 <<Il’3a3z[eneHI/Ie cﬁeceﬁ (Ha mpumepe 1 bubmorexa IOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKHX JJIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bu6miorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa 1 bu6mmoreka [IOK



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

BelecTB. XUMU4ecKasi GopMyIa.
BajieHTHOCTh aTOMOB XMMHUYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTEIbHAA aTOMHAg Macca.

bubmuorexa [JOK

1 OTHOCHTE IbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIs1 XUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COCIMHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTsa. Moib. bu6mmoreka [JOK
MogsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yci0BUSA IPOTEKAHUSA bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoteka [JOK
XUMUYeCKue ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Boraucnenuns konuaecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUAM Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaAKIIHA
Knaccudukanms XuMuaeckux
18 peaKHHIE) (Co:IH/IHeHI/IS{ pasioKeHus bubmorexa IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIIMKJIOTIETUCT. O6O6YI_:I.ICHI/IC u Bu6miorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BerecTBa 1 XUMUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bubnnorexka [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHUCJIOpoJia (peakuy OKUCICHUS Bu6mnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsl MosTy4eHus: KUCI0poia B
23 nabopaTopuu ZIquOMBIHIJ'IerH(iTI/I. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUIX
TornuBo (HedTh, Yroib U METaH).
25 3arpﬂ3H61§He(11;03z[yy§(a CIIOCOOBI Zro bubmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MIpeI0TBPALCHUS
[TpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe u 206npaHHe bubmmoreia LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — sneMeHT u npocroe bubnuoreka [IOK
BeecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusznyeckre U XUMHUUECKHE CBOMCTBA bu6nmoreka [JOK
Bosiopoa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI oTydeHus BOAOPOa B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas pabora Ne 4 o Teme Bu6morexa LIOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 ABorazpo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 YpaBHEHHUIO PEaKIIMH Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHUH Ta30B
35 dOu3nvecKkrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [Tonsitue 00 bubnuorexa [JOK
MHJIUKATOpaXxX https://m.edso0.ru/ff0d59e2
Bopa kak pactBoputess.
37 HacsIieHHble ¥ HEHACHIILICHHBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBast 10J1s1 BEIIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnuoreka [IOK
onpeeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast pabota Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCcTaB, KiIacCupUKAI, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I1 HUE Y XUMHUYECKHUE CBOWCTB
41 K;;y;reHLI: OCHOBHI)?: u S bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6nmoreka [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOCTBA bubnuorexa [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kimaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmuorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C :
" ‘ OCJ)'I; ((Scpezz)HHe)e HOMeHKHaTZEa, . BuGmmorexa LOK
I bl TTOJTY9ICHHUS, XUMHUCCKU
. - https://m.edso00.ru/00ad9474
CBOICTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
r
18 rmceasn neopramicerin. Brmorer LLOK
. p https://m.edso0.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
50 "Ochomsi ciacen neopraiceKix b orera LIOK
o P https://m.edsoo.ru/00ad9ela
COCTMHECHU I
IT
51| unameckon newoton,Lomama 0 Brmorer LLOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
n .
€pPUOINYECKUN 3aKOH U BuGmorexa LOK
52 Ilepuonuueckas cucrema

XUMHYECKHUX deMeHTOB /JI. .

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

Menpeneena

53 [Tepwrosl, TPYIIIEI, TOATPYIIIHI bubamorexa IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTPOHHBIX 060J]O‘-I€KU Butmnorexa LOK
55 aToMoB 3J5ieMeHTOB [lepuoauueckoit
https://m.edsoo.ru/00adaébc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B bu6mmoreka [IOK
[Mepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U IPAKTUKU. [I. bubnnorexa [JOK
U. MenneneeB — yuéHblil, menaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PezepBHblit ypok. O6o011eHNE U
58 CHCleMaTI/BZEHﬂ 3HaHI/II>'IHl / bubmorexa IOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoepouHast pabota
KonTponbnas padota Ne4 mo teme
59 «CtpoeHue aroma. XuMudeckas bubnuoreka [IOK
cBs13b» / Beepoccuiickas https://m.edsoo.ru/00adb486
MpoBepoyHas pabora
DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
60
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumudeckas CBs3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBaneHnTHast nosnsipHast XMMHYECKas bubnuorexa [IOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

CBS3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipHas 1 bubnuorexa [JOK
XUMHYECKast CBS3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
o4 (TeneH OkHCIeHiLs 1 https://m.edsg).rUIOOadanS
65 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 1 bubmuorexa [IOK
peakuuu https://m.edso00.ru/00adb076
66 OKucnauTenyu U BOCCTAaHOBUTEIIH 1 Bubmiorexa LIOK
https://m.edso0.ru/00adb076
67 HroroBast koHTpobHAs paboTa 1 Bubmiorexa LIOK
https://m.edsoo.ru/00ad9cb2
68 PezepBHbiit ypok. O6001eHne u 1 bubnnorexa [JOK
crCcTeMaTH3aIus 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pa3oBaTe/bHbIC
padoThI padoTshI pecypchl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XuMH4eckux 3aementos 1. U. https://m.edsoo.ru/00adb59e
MeneneeBa

AKOHOMEPHOCTH B U3MCHECHHUH
2 EBOIZCTB xiMquCKHX 3JICMEHTOB 1 bubmmorexa LIOK
) https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buinl XMUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUTNIECKUX PEIIETOK https://m.edsoo.ru/00adbact
KonTponbnas padota Nel mo teme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HaHWI OCHOBHBIX pa3/elioB Kypca
8 Kmacca»

6 Knaccudukanus XumMuueckux 1 bu6nmoreka [JOK
peaKIuii o Pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsTHE O CKOPOCTH XUMHUYECKOM

7 peaKkiuu. HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 bubmorexa HOK

https://m.edso0.ru/00adbe9a
TeTepOTeHHBIX PEaKIIUIX
IlousTHE 0 XUMHUYECKOM Bu6morexa LIOK
8 paBHOBecu#. PaKTOPHI, BIUSIONINAE 1

Ha CKOPOCTh XUMHUYECKOW PEAKIINH

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00adc28c

1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHS
9 OxucCIUTENHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHUECKOIN
10 ILI/IC(IJ)OHI/IaHI/II/I.pCI/IJ'II)HLIC U ciiabble bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeJICTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHE 0 TUIpONIU3E CoNeit bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
[TpaxTrueckas padota Ne 1.
16 <<PI')CHIGHI/I6 BKCHpepI/IMeHTaJ'II)HI)IX Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
3aau»
KonrtponbHast pabora Ne2 o reme
17 «ONEKTPOTUTHYECKAS bubnuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
PEaKIuy B pacTBOPAX»
18 OO1m1ast XapaKTEepUCTHKA raJIOreHOB. bubnuorexa [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJjiopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuorexa [JOK

19 €CKHE CBOMCTBA, IIOIyUEHHE,
RMITECICHE CEOHCTER, TOTYHEHH https://m.edsoo.ru/00ade104
[IPUMEHEHUE
IT e 6ota No 2 emMe
20 «lEl)ziTHZH(I:/IKCa:OIf;{;J; KI/ICJI::HT i Bubmiorexa LIOK
YEHIT S S0 ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTB»
B
21 smmscoxnx peasta, con o biGiorera LIOK
PRI, A https://m.edsoo.ru/00ade488
U3 PEarcHTOB JIaH B N30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUT CEPHI.
Haxoxnenue cepsl u eé bubnnorexka [JOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBo1opo/1, CTpOEHHE,
24 q)nrs)nqefmﬁei xnlimqecm/le Brbmiorexa LIOK
5 https://m.edso0.ru/00ade802
CBOMCTBa
Oxcuppl cepbl. CepHasi KHCIIOTA,
25 (pI/BI/III{[eCKHz u XI/II\fI/I‘ICCKI/IC bubmorexa IOK
. https://m.edso0.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMHYECKHE peaKIny, JexKalue B
OCHOBE ITPOMBIIIJIEHHOTO cr1ocoba
P . bubnmoreka [JOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOe 3arpsa3HEHNe
OKpY’Karolllen cpeibl

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoU I0JIU

bu6mmoreka [IOK

27
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTpPaHEHHE B IIPUPOJIC bubmmorexa LIOK
Pactipoctp PHPOAC, https://m.edsoo.ru/00adeeab
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa
AMMHaK, ero pU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE bubmmorexa [JOK

’ i https://m.edsoo.ru/00adf004
Y IPUMEHEHNE
IT 0 Ne 3
o | Dot e
yqu 13V https://m.edsoo.ru/00adf180
€ro CBOMCTB)

31 A30THas KuCioTa, €€ pru3ndeckKue u bubnnorexka [JOK
XAMUYECKHE CBOUCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

e
yAo0p ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMU a30Ta
(6)) .0 V

33 (p(())cc(%)(()) pHaﬂKISII:?n((I::: (b(I())I/II):I/I(‘lez:IIC/II/Ie u Bu6miorexa LIOK

P ot https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJIYICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubmuoreka [JOK

ynobpenuii. 3arps3HeHue
MIPUPOIHOM cpefbl hocdaTamu

https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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35

Yraepon, pacripocTpaHEHHE B

npupoae, Gpuznyeckue u
XUMHUYECKHE CBOICTBA

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcunel yriaepona, ux pu3snveckue

1 XMMHYECKHE CBOMCTBA.
DKosornyeckue npoodIeMsl,

CBs3aHHBIC C OKCUAOM YTrJji€epoaa

(Iv)

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe

37

38

39

40

VYrospHasa KUCIIOTa U €€ COJIU

[IpakTuueckas padbora Ne 4 o Teme
"[lonyueHune yriaekucioro rasa.

KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHaanBHBIe MIOHSATHS 00
OpraHNYCCKUX BCIIECCTBAX KaK O

COCAUHCHUAX YIiIepoda

erMHI/Iﬁ " €ro COCAUHCHU A

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢c

bubmuorexa [JOK
https://m.edso0.ru/00ae027e

bu6nmoreka [JOK
https://m.edso0.ru/00ae054e

bu6nmoreka [JOK
https://m.edso0.ru/00ae080a

41

[IpakTnueckas padora Ne 5.

Pemenne OKCIICPUMCHTAJIBHBIX

3aj1a4 110 TeMe «BakHenme

HEMCTAJJIbI 1 UX COCOUHCHUS)

bu6mmorexa [IOK
https://m.edso0.ru/00ae0bf?2

42

43

KonTponbnas padota Ne3 o teme
«Baxaelne HeMeTauIbl 1 UX

COCOAUHCHUA»

OO1m1ast XxapaKTepUCTHKA
XUMHUYECKUX 3JIEMEHTOB —

bu6mmorexa [IOK
https://m.edso0.ru/00ae0e18

bu6mmoreka [JOK
https://m.edsoo0.ru/00ael103e
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIn4ecKasi KpUcTaInyecKas
pemérka. @u3ndyeckue CBOMCTBA
METaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUECKUN Psijt bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
MetasuioB. CrutaBel. Beruucnenus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubmiorexa LIOK
N https://m.edso00.ru/00ae1156
peakIuii, €ciii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [TonsiTHE 0 KOPPO3UM METAIIIOB bubmmoreia LIOK
https://m.edsoo.ru/00ae1278
47 [IlenouHbIEe METAIITBI bubmorexa LIOK
https://m.edsoo.ru/00ael14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJbLUI U MarHui https://m.edsoo.ru/00ae15e8
50 Baxnelinme coenMHEHNS KIS bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHNe U CUCTEMATU3AIIHS
3HaHUI
59 JKEcTKOCTH BOJBI U CITIOCOOBI €€ bu6mmorexa [IOK
yCTpaHEHUs https://m.edso0o.ru/00ae1886
53 [IpakTuyeckas pabora Ne 6 o Teme bubnuorexa [IOK

"YKEcTKOCTh BOABI 1 METOIEI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHus"

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
%6 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUH
[IpaxTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnorexa [JOK
3a1a4 1o TeMe «BaxkHeimme https://m.edso00.ru/00ae3de8
METJJIbI U UX COCAUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COJCPKUT TpUMeCH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakuumn
61 O06o001meHre U CHCTEMAaTH3aIIHs
3HAHUH
KonTponbHas pabota Ne4 mo teme
62 «BaxxueHme MeTaIbl ¥ UX
COCIUHCHHUS
63 BemecTsa u maTepuaisl B bu6mmoreka [JOK

MMOBCEAHEBHOM KM3HU YEI0BEKA

https://m.edsoo0.ru/00ae3f50
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64 XI/IMI/IHGCKOCu3an513HeHI/Ie 1 bubmuorexa [IOK
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270

65 Ponb xumun B periennn 1 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270

66 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a

bubnnorexa [JOK
67 Hrorosas KoHTpoJIbHAsT paboTa 1 https://m.e dS(I)_f).ru 100adb33c

68 PezepBHbiit ypok. O600mmeHue u 1 bubnnorexa [HOK
cHCcTeMaTH3aIus 3HAHU https://m.edso0.ru/00ad9cb?2

OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJIbHOM ITIPOT'PAMMBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHaanIBHBIe XUMHUYCCKUC ITOHATHUA)

11

1.2

1.3

pacKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX TIOHSTHH: aToM,
MOJICKYJIa, XUMHYECKHI 3JEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAS aTOMHAsi W MOJICKYJIIpDHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas OIS XHMHUYECKOTO
DJIEMEHTa B COCJMHCHUHU, MOJSPHBIA O0BEM, XMMHUYECKAs peakius,
KIacCU(UKALUSA  PEAKIM:  pPeaKlMu  COCAWHCHHS,  PCAKIHH
pa3JIOKEHUs, PEAKIMU 3aMCIICHHS, pEakiuu OOMeHa, JK30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOM 3(P(HEKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOI_[eHTHaH KOHLICHTpaI_II/IH) B paCTBOpC
HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MOHATHHA H
MMPUMCHSATDH 3TU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

HCIOJIb30BAaTh XUMHYCCKYIO CHUMBOJIMKY JIA COCTaBJICHUSA (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6HHapHBIX
COCOAUMHCHUAX
KHaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBYy

YYacCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEMIOBOMY 3P EKTY)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIIPHYIHO MacCChbl

BC€IICCTB

1.8

BBIUHCIISTH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTa Mo (opMmylie

COEIMHEHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PpaCTBOPC




1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/bI MMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJCJIIMPOBAHME,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxxHelne npeaCTaBUTEIM HEOPTAHUUECKUX BEILIECTBY

2.1

2.2

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHMMHWYCCKUX MMOHSTHH: OKCH I,

KHcCJj0Ta, OCHOBaHHUEC, COJIb

OnmpeACIIATh NPUHAMJIC)KHOCTh BCHIECCTB K OHpCI[CJ'IéHHOMy KJ1accy

COeMHEHUH 1o Gopmynam

2.3

KHaCCI/I(bI/IL[I/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

2.4

2.5

2.6

2.7

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOIMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEpXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

cleoBaTh MpaBWJIaM TIOJB30BAaHUS XMMHUYECKOW TIOCYlAOH W
1a00paTOpPHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWIIaM OOpAIICHUS C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU IO BBINOTHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEILECTBA, INIAHUPOBATh U MPOBOAUTH XUMUUYECKHUE SKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PAacTBOPOB IIEJOYed M KUCIOT C TOMOIIBIO

UH/IMKAaTOpPOB (JIakMycC, (eHOIPTAICHH, METUIIOPAHXK U APYTHE)
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU

ITo Teme: «llepmogmueckuin 3akoH u Ilepumommueckas cucrema
xumuyeckux snemeHtoB JI. M. MenaeneeBa. CtpoeHue aToOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN)

3.1

PaCKphIBaTG CMBICII OCHOBHBIX XHMHUYCCKHX TOHSTHM: AApO aroma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHasd Op6I/ITaJ'IL, paaunyc atroma,
XUMHYECKas CBA3b, IMOJIIpHAad W HCMOJIAPHAasA KOBAJICHTHAs CBA3b,
QJICKTPOOTPULATCIIbHOCTG, HWOHHAsA CBA3b, HOH, KA4THOH, 4HWOH,

CTCIICHb OKUCJIICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYECKUE 3JICMCHTHI




3.3

3.4

ONHKCHIBATh U XapaKTepHu30BaTh TaOnuuHyto ¢opmy Ilepuoamueckoii
CHUCTEMBbl XMMHYECKHMX 3JIEMEHTOB: pa3iuyaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnma)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX D3JEMEHTOB OT HX mnonoxeHus B llepuoanueckoit

CHUCTEMC

3.5

COOTHOCHUTD O603H3.‘-I€HI/I$I, KOTOPELIC HUMCIOTCA B Ta6JII/II_[e
((HCpI/IO,I[I/ILIeCKaH CHUCTEMaA XUMHNYCCKHUX 3JICMCHTOB HI/I
MeHzeneeBay C YHCIOBBIMH XApPaAKTCPUCTHUKAMU CTPOCHUA ATOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apsaa sdaapa, 06mee YHUCJIO

AJIEKTPOHOB U PACIPEAEICHUE UX TI0 ANEKTPOHHBIM CIIOSIM)

3.6

3.7

OTpECNATh  CTENEHb  OKHUCJIICHUS JJIEMEHTOB B  OWHApHBIX
COEMHEHUAX
ONpeNeNsiTh BUJ XUMHUYECKOM CBsI3W (KOBaJCHTHAs M HOHHAs) B

HCOPraHUYCCKUX COCANHCHHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1

11

1.2

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IIOHATUH: pacTBoOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI, AIIEKTPOJIUTHYECKAs] AUCCOIHAIIMS,
peaknMy MOHHOrOo OOMEHa, KaTalnu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIIUTETD,
BOCCTAHOBUTEJNIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTepHOCTh,  XMMHUYECKas  CBA3b  (KOBAJEHTHAas, HOHHa,
METaJUINYecKas), KPUCTAJUIMYECKas pEeHETKa, CIUIaBbl, CKOPOCTb

XUMHUYECKOH pCaKknuun

HINTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUH U

IMPUMCHATH OTU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_leHHfI




13

COCTaBJISITh YPAaBHEHUS! 3JIEKTPOJUTUYECKOW TUCCOLMAIUU KHUCIIOT,
mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

14

1.5

PacCKpbIBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peakiuit
MPOBOAMTDH PACUETHI MO0 YPABHEHHUIO XUMUYECKOM peakuu

IlIo Ttemam: «Hemerammel M ux COCAUHCHUA» H «MeTanael U HX

COCOAUHCHUA

2.1

2.2

2.3

2.4

2.5

XapaKTepu30BaTh (OMUCHIBATh) OOIINE U CHICHU(PHIECKUE XUMHUUECKUE
CBOMCTBA IIPOCTBIX M CIIOKHBIX BELIECTB, IOATBEP)KIasi ONUCAHHE
IIpUMEpaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KIIACCOB

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH IPOTCKAHUA XHUMHUUYCCKHUX HpeBpaIIICHI/Iﬁ B PAa3JIMYHBIX

YCII0BUAX

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYlIOH W
nabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OINBITOB IO IMOJIYYCHUIO H co61z1paHmo

Fa3006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

OPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM IYTEM XJIOPHUI-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cuamkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHMS, WOHBI W3yYEHHBIX METAJJIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XuMHUs 1 OKpy’Karomas cpeiar

3.1

3.2

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmu4eckux mnoHstuil: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

MPUMEHSTh OCHOBHBIE OIEpaIli MBICIUTENBHON JESTENbHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEeMaTHU3aIHIo,
BBISIBJICHHE TPUYUHHO-CIC/ICTBEHHBIX CBSI3€H — JUIS  W3YYCHUS

CBOMCTB BCIIECCTB M XHMHUYCCKUX peaKHHﬁ; C€CTCCTBCHHOHAYYHEBIC




METOABI IIO3HAHUA — HaGHIOIIeHI/IC, HU3MCPCHUC, MOACIIMPOBAHUC,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

11

IIpenmer xumuu. Ponp XMUMHUM B KU3HM 4Ye€JIOBEKa. XHMHUS B CHUCTEME HaykK.
Tena u BeniecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpEeraTHO€ COCTOSHHUE

BC€IICCTB

1.2

1.3

IIonsTre 0 MeTOMAaX MO3HAHUS B XMMHH. UHCTBIC BEIIECTBA X CMECH. Cnoco0n1
pasaciICHUus cMmecent
ATOMBI WH MOJICKYIJIBI. Xumudueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

14

XuMuueckas (1)OpMy.]'Ia. BasieHTHOCTE aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas macca.
OTtHocuTeabHAS MOJICKYJISIpHAd Macca. MaccoBas g0 XMMHUYECKOTO 3JIeMEHTa

B COCTUHEHUH

1.5

KonnuectBo BemectBa. Monb. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

1.6

dusznueckrue U XUMHUUYCCKHUE SBICHHUS. XUMHUYCCKAs pcakuug u e€ IIPpU3HAKH.
3akoH COXpPAHCHUS MaCChbl BEIICCTB. XHUMHUYECKHE YpaBHCHHA. KJ'IaCCI/I(bI/IKaI_[I/IH

XUMUYECKHUX peakiuii (COeTMHEHUS, Pa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0i, C MMpaBUIaMU
paboTel B Jaboparopuu W TpuéMamMu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/soBaHUEM, M3y4y€HHUE U ONucaHue (U3MYECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BEIIECTB, HaOmoJeHHe (u3ndeckux (IJIaBleHHEe BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUIIEHWE U KOHJEHCAlUs BOJAbI) U
XUMHUYECKHX  (TOpeHHe CBeYM, NpPOKAIMBAHUE  METHOW  MPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIOTOW) SBJIEHWUW, HAOMIOEHWEe W OIHCaHUe
NPU3HAKOB MPOTEKaHMs XMMHUYECKMX peakuui (pasjokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasJioKeHUe

ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHUCTBHE Kelie3a ¢ PaCTBOPOM




conu meu(ll), m3yuenue cnocoOoOB pazencHus cMeceil (C TOMOIIbI0 MarHUTa,
¢GwIbTpOBaHKE, BBIIAPUBAHKE, NUCTHIUIALUSA, Xpomartorpadus), MpOBEICHUE
OUYMCTKHU MTOBAPEHHOM COJIH, HAOIIOICHUE W ONTMCAHKE PE3YILTATOB MPOBEICHHUS
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )

Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CocrtaB Bosnyxa. Kuciopon — aneMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kucimopona. CrocoOb!
MOJyYeHUsl KHUCIOpoJa B J1a00OpaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

2.2

TernoBoit 3P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCHJIeHHE TapHUKOBOTO 3¢ (eKTa, pa3pyleHre 030HOBOTO CIIOs

2.3

2.4

2.5

Bonopon — aneMeHT u mpocrtoe BemiecTBo. HaxoxkaeHue Boaoposia B MPUPOJIE,
¢usnyeckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI TOTYYCHUS.

Kucinotsl u conmu
MossipHblil 00bEM Ta30B. Pacy€Thl Mo XMMHUUECKUM YpaBHEHHSIM

®dusnyeckue CcBoKcTBa BOAbl. Boma kak pactBoputens. PacTBOpbL
HaceliieHHble 1 HEHACHIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBass nons Bemecrsa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKU3HU uenoBeka. Kpyroropor
BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHbIX BoA. OXpaHa M OYHCTKa

MPUPOAHBIX BOJI

2.6

2.7

2.8

Knaccudpukanuss Heopranmveckux coenunenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpasyromue. Homenknarypa okcuaoB. dusznueckne U XUMHYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

OcnoBanus. Kiaccudukanus ocHOBaHMIA: HIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA
ocHoBaHui. [lorydenre ocHOBaHUM

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinor. dusmdeckue u

XUMHUYECKHE CcBOMCTBA KHCIOT. Pan aktuBHocTh MeTauioB H.H. bekerosa.

[Tomyyenue kucaot

2.9

Comu. HomeHnknatypa coseil. @u3nyeckue M XUMHYECKHE CBOMCTBA COJIEH.




ITonyuenue cosei

2.10

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

211

XVUMUYECKUH  3KCHEPUMEHT: KayeCTBEHHOE OIPEACICHUE  COACpKAHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHUE U H3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAaOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M IIPEKpallleHUs] ropeHus (1moxapa), 03HaKOMIIEHHUE ¢
o0pa3llaMu OKCHJOB W OIMCaHME HUX CBOWCTB, TMONy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOpOAa (rOpeHHe), B3auMOeicTBUE
Bozopoaa ¢ okcugom Menu(ll) (BO3MOXKHO HUCTIOIB30BAHKE BUICOMATEPUAIIOB),
HaOrofieHue 0oO0pa3llioB BEIIECTB KOJUYECTBOM 1 MOJb, MCCIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIAEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BEIIECTBA, B3aMMOJECUCTBHE BOJbl C MeTaJyIaMU (HaTpUeM U KaJlbIHEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJCOMATEpUANIOB), ONpEAEICHUE pPacTBOPOB
KUCJIOT W IIEJOYEeH C IOMOIIBI0O HMHJIMKATOPOB, HCCIEIOBAaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOAECHUE H3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMojieiicteusa okcuga menu(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHCIOT €
METaJUIAMH, PEaKIUH HEUTpaIN3allii, II0JTy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHNE OJHOIO MeETaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHeimme Kiacchl HEOPraHUYECKHX

COEIMHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKas CBs3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

3.1

3.2

3.3

[TepBble TIOMBITKH KIACCU(PUKAIMKA XHUMHYECKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IEIOYHBbIE W MIEIOYHO3EMEIbHbIC METalIbI,
TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 0O0pa3yroT amMdOoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

Ilepronnueckuii 3akoH. [lepuoanueckas cucrema XuMu4eckux sneMeHnTos 1. M.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuonnueckort cucremsl xumuueckux odnemenroB J[.M. Menzaeneesa.
Ilepunonpl u rpynmsl. PU3NYECKHII CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpymiibl 3JICMCHTA

Crpoenne atomoB. CoctaB aToMHBIX Anep. M3oronbl. Dnekrponsl. CTpoeHHe




DJIGKTPOHHBIX 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepUCTUKa XMMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmamM MU IEpUOaM.
3nauenue [lepmoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenneneeB — yd€Hbld U

IPaKIaHUH

3.5

3.6

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.
DIIEKTPOOTPULIATENILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

3.7

9 KUIACC

Kon

XVUMUYECKUH JKCHEPUMEHT: H3Y4YeHHME O0OpaslloB BELIECTB METAUIOB H
HEMCTAJJIOB, BSaHMOHeﬁCTBHe THAPOKCHAA LHUHKAa C pacTBOpaMH KHCIOT U
11eJI04el, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peaKluil (fOpeHue, peakliuu pa3yioKeHNs, COETUHEHHS)

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

BemectBo 1 xummnueckas peakuus. [loropenue

11

[Iepnonnueckuit 3akoH. lleprnoauyeckas cuctema XuMu4ecKux snemeHTos JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalusd, Kaldblusi M HX
COCIIMHEHUI B COOTBETCTBHM C IIOJIOKEHUEM dJeMeHTOB B llepuoanueckon

CUCTEME U CTPOCHUEM NX AaTOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKHUX
pEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMUYecKol cBsi3u. Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX
BeUIECTB (MEXAYyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

13

Krnaccudukanys XuMu4eckuX peakiuid Mo pa3auuHbIM IpU3HaKaM (10 YUCITY U

COCTaBy YyYacTBYIOIIMX B PEAKLUWH BEIIECTB, MO TEIUIOBoMY 3¢ dekry, mo




W3MEHEHHIO CTEIICHEH OKMCICHHUS XHMHUUYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,
110 Y4aCTHIO KaTanmaTopa). 9K30- u SHAOTEPMHUYCCKUEC pCaKiuu,

TEPMOXUMHYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUUYECKON peaKLMU

14

1.5

[Tonarue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [IoHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XMMHUYECKOHW pPEaKIWU U TIOJO0XKECHUE

XUMHYECKOI'O paBHOBECHUA

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUU,  IEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMHA C HCHOJIb30BAaHMEM METOJa

3JIEKTPOHHOTO OajaHca

1.6

Teopust 2JIEKTPOIIMTUUECKON TUCCOLMALUMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, annoHbl. MeXaHHU3M JUCCOIMAIIMN BEUIECTB C Pa3IMYHBIMU BHJIAMHU
xuMudeckon cBsizu. CteneHb aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peaknun nonHOrO OOMEHa. YCIIOBHUS MPOTEKAHHWS PEaKIMid MOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHbIE HWOHHBIE ypaBHEHMs peakiuil. CBOWCTBa KHUCIIOT,
OCHOBaHMH M COJIEM B CBETE€ TPEACTABICHHH 00 JJICKTPOJUTHYECKON

nuccounanuu. KauectBeHHble peakiini Ha MOHBL. [loHsATHE O THApPOIU3E Coei

1.7

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJAEISIMHM KPUCTAUTMYECKUX
pPEmETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
ajiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEUCTBUS pAa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOJHOCTH  PAcTBOPOB  BEILIECTB,  Ipolecca
IMCCOIMAIMM  KHUCJIOT, INeNoYel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKaHUs pPeaKlMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIEIEHHUE Ira3a,
o0pa3oBaHHE BOJbI); OIBITOB, HUTIOCTPUPYIOUIUX HPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKUUi (TOpeHHEe, PEeaKIUH Pa3IoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKINi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a/1a4

Hemeramis! 1 ux COCINHECHUA

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u Gu3nUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpE XJopa

(B3auMoJielicTBHE C MeETaUlaMH, HEMETaUlaMH, IIejIo4yaMu). XJIOPOBOAOPO.




ConsiHas KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHUE, MpuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M YejoBeKa. BakHelume XJIOpUIbl U UX

HaxO0JICHUE B MIPUPO/JIE

2.2

2.3

2.4

2.5

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucienus. CtpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢busnueckne W XUMHUYECKHE CBONCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIIOTHBIX OKcuAOB. CepHasi KucCiOTa, PU3NYECKHE U XUMHYECKHE CBONCTBA
(oOmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crernuduieckune). XUMHUSCKHUE
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOMY4YeHUS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn C€pHOI>'I KHCJIOTBI, Ka4€CTBCHHAs] pCaKUusa Ha
cynbdar-uoH. Haxoxxnenue cepel U €€ COeMHEHUN B MpUpoJe. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIMIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOMKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO IpcaoTBpaliCHUA

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHNU OKUCIEHUA. A30T, paCIpPOCTPAHEHUE B IIPUPO/IE,
dbusznueckrue U XMMHYECKHue cBoicTBa. KpyroBopot a3zora B mpupojie. AMMHUaK,
ero (Qu3Mueckue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHeHue. Conu
aMMOHHUSA, UX (U3NYECKHEe M XHMHYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHS. A30THasg KUCJIOTA, €€ MOJIyYeHHUeE,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak TMpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKaromei
Cpelbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBbI

1 BOJOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, punUecKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucinora, QU3MUECKUE U
XUMUYECKHE CBOWCTBa, moiydeHue. lcmonb3oBanue ¢QocdaroB B kauecTBe

MUHEpAIbHBIX YI00peHHit

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHBIE CTEINEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
MOJIU(UKAIMK, PAaCIpPOCTPaHEHUE B MpHUPOJE, (U3NYECKHEe M XHMUYECKHE
cBoiictBa. Axacopomus. Kpyrosopot yriepoaa B mpupone. OKcuabl yrieposa,

uxX (uznyeckrue M XUMHUYECKHE CBOICTBA, JEHCTBHE HAa JKUBBIE OPTaHU3MBL,




2.6

MOJIy4eHUE U TPUMEHEHHE. DKOJIIOTUYECKUE TIPOOIEMBI, CBS3aHHBIE C OKCHIOM
yriaepona(lV); rumoresa rino0anbHOTO MOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
nonsl. Mcnons3oBanue kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIICHHOCTH U

CEIIbCKOM XO3SICTBE

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJIEH, AaleTUJICH, 3TaHOJ, TJIHMIEPUH, YKCYyCHas
kuciora). MIX cocraB m xumuyeckoe crtpoeHue. [loHsTue o Ouojgornyecku
BXHBIX BCIECTBAX: XXHpax, OCNKax, yIJIeBOJaX — W HX POJIU B KHU3HU
yeloBeka. MarepuaiabHOE E€JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COE€IUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kucinote. CHIMKAThI, UX HUCIOIH30BAHUE B
OBITY, METUIIMHE, MMPOMBIIIEHHOCTU. BajkHel e cTpouTenbHble MaTepHAaIbl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiemsl Ge30macHOTO

HCITIOJIb30BAHHA CTPOUTCIbHBIX MATCPHUAJIOB B HOBCCHH@BHOﬁ KHN3HU

XUMHUECKUI HKCHEPUMEHT: M3ydeHHue oOpa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEIECHHE KAa4eCTBEHHBIX PEaKIHMA Ha XJIOPHUA-
HMOHbI M HaOJIOJEHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKaroIIMe
¢u3nyecKkne 1 XMMUYECKHE CBOICTBA raJIOTEHOB M UX COEIMHEHUN (BO3MOKHO
UCIOJIb30BAaHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(ramoreHuIoB); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO  MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyIJIMBaHUs caxapa MoJ ACUCTBHEM KOHILEHTPUPOBAHHON CEpHOW KHUCIOTHI;
M3Y4YeHHE XMMHMYECKHUX CBOMCTB pa30aBICHHON CEpHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH W HaONMIOJeHHe Tpu3Haka eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUIl (BO3MOXKHO UCIIOJNIB30BAaHUE BHJICOMATepUaANoB), oOpa3amu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; TIOyYeHHe, COONpaHne, paclo3HaBaHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX pPEaKIHMi Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX TPOTEKaHMS,
B3aMMOJEICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEAbIO (BO3MOXKHO
UCIOJb30BAHUE BHUAEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAIIMYECKUX

peméTok anmaza, rpadura, (QyuUIepeHa; O03HAKOMJIEHHE C IPOLIECCOM




3.1

3.2

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YeHUe, coOMpaHMEe, pacllO3HaBaHHE M M3y4YEHHUE CBOMCTB
YIJIEKUCIIOTO Ta3a; IPOBEACHHWE KAYEeCTBEHHBIX pEaKUWid Ha KapOoHAT- u
CWIMKAaT-HOHbl ¥ M3y4YEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MIPOAYKLIIMEW CUIMKATHOM IPOMBIIIICHHOCTH; PEIICHHUE 3KCIIEPUMEHTAIbHBIX

3aaa4 110 TEME «BakHene HeMeTauIbl 1 HX COCOAUHCHUA»
MeTtamisl 1 BX COCOAUHECHUA

OO1w1ast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxeHuss B Ilepuonuueckod cucreMe XUMHYECKUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METaJJIMYEcKasl ~KpUCTauIMyeckass pemeérka. OJIEKTPOXMMUYECKUN  psf

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. OO0Iue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, YyT'yH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

3.3

3.4

3.5

[lenouynsle MeTauibl: mosioxkeHue B llepuonmyeckoid cucTeMe XUMHUYECKUX
anemeHtoB [[.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOXJECHHE B MPUPOJIE.
duznyeckre 1 XUMUUECKHE CBONCTBA (Ha MpuMepe HaTpus U Kamus). OKCHIBI U
THAPOKCUABI HATPUAd W KaJiud. HpI/IMeHeHI/Ie IICJIOYHBIX MECTAJZIOB MW HX

COeTMHEHUN

[IlenoyHO3eMENbHBIE  METAUIBl MarHWd M KaJbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMUYECKUX 31eMeHToB /[ M. MenneneeBa; ctpoeHue
UX aTOMOB; HaXOXIEHHE B mHpupoae. PU3ndYecKue M XUMHUYECKHE CBOMCTBA
MarHus W Kaublus. Baxkuelmme coeauHEHUs KaibIusi (OKCHUI, THUIAPOKCHI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

AmomuHui: nonoxeHue B Ilepuomuueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
JI.1. MenneneeBa; cTpoeHHE aroMma; HAaxoXKIAeHHWE B mpupone. dusnueckne u
XMMHUYECKHE CBOMCTBA AIOMHUHUSA. AM(pOTEpHBIE CBOMCTBA OKCHIA M THIIPOKCHIA

AJITFOMUHU S

3.6

Keneszo: nonoxenne B [lepuonnueckoi cucreme Xxumudeckux 3aeMeHToB J[. M.
MeHieneeBa; CTpOGHHE aTOMa; HaxoxkJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHEe CBOMCTBa sxene3za. Okcuipl, ruapokcuabl U comu sxenesa(ll) u

xene3a(lll), ux cocras, cBoicTBa U OTyYeHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3laMi METAJUIOB U CILJIABOB,




4.1

X (pU3MYeCKMMH CBOWCTBAMH;, W3YYCHHE PE3YyJIhTAaTOB KOPPO3HH METALJIOB
(BO3MOKHO UCII0JIb30BaHUE BUJICOMATEPUATIOB), ocobeHHoCTeN
B3aUMOJCHCTBUS OKCHJA KajdblUsd M HATpUsi C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpEHUs JKejle3a B KHUCIOpOoAE (BO3MOXKHO — MCIOJIb30BaHHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHUS KAaYeCTBEHHBIX pEaKUUi Ha MOHBI
(Maraus, Kanblus, amromunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJI0/IeHNEe U OMMCAaHWE MPOLECCOB OKPANIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajublusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U THUIPOKCHUIA
[IMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a71a4 110 TeMe «Bakueiime MeTauibl 1
UX COCJIMHEHUS

XUMHS ¥ OKpyXkarolas cpeaa

HoBble maTepuanbl U TexHosoruu. BemiectBa u Marepuaibl B IOBCEIHEBHOU
KU3HU YelloBeKa. XUMUs U 3/10poBbe. be3onacHoe ucnoiab30BaHuE BELIECTB U

XUMHNYCCKHX peaKI_II/Iﬁ B 6BITy. HepBaﬂ nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpenst [IJIK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpuposHble HMCTOYHUKM YTIEBOAOPOAOB (Yrojb, NPUPOIHBIA Ta3, HePTh),
MPOAYKTHI UX NEPEpPadOTKHU, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pa3I[0B MAaTEpHAJIOB (CTEKIIO, CIIJIaBbI

MCTAJIJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)

IMPOBEPAEMBIE HA OI'D 1O XUMHUHN TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMbBI OCHOBHOI'O

OBHIET'O OBPA3OBAHUA
Kon IIpoBepsiemble TpeOOBaHMS K NMPEIMETHBIM pe3yJibTaTaM
MPOBEPSAEMOro 0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
TpeOoBaHus NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHoBe PI'OC

IIpencraBnenue:

O TMI03HAaBa€MOCTH SIBIEHUN MPUPOJIbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XMMHMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOTO

€CTECTBO3HAHHUSA, KOMIIOHEHTa OOLIeHl KyIbTyphl M HPaKTHUYECKON




1.2

ACATCIIBHOCTH YCJIOBCKA B YCIOBUAX COBPEMCHHOI'O O6H.I€CTBa;

IIOHUMaHHUEC MECTa XUMHU CPEAN JPYIrUX CCTCCTBCHHBIX HAYK

O HaY4YHbIX METOJAaX IIO3HAHHUA, B TOM YHUCJIC SKCIICPUMECHTAJIBHBIX W
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHUYCCKUX peaKquI; YMCHHC HCIIOJIB30BAaTH MoOaCIu JJIA

00BIACHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cthepax npodeCcCHOHATBLHON JCSITEILHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTH)KCHHSX
XMMHAYECKON HAyKH, YTO TO3BOJIUT OOYYAIOIIMMCS pPacCMaTpHBATh
XHMHUIO Kak chepy cBoelt Oyayiieii mpodheccuoHanbHON AeATSIbHOCTH
U ClleNaTh OCO3HAHHBIM BHIOOp XMMHHU Kak MPOQWIBHOTO MpeaMeTa

MIPH [IEPEX0/I€ HAa YPOBEHb CPEAHETO 0011ero o0pa3oBaHus

Bnanenue CHCTEMOHM XWMHWUYECKUX 3HAHHH H YMCHHUC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BAOXHEHIINE XUMUYECKUE TOHATHUS: XUMHUYECKUW BJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, IPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/IHAs CMECh, OTHOCUTEJIbHBIE aTOMHasi WU MOJIEKYJSpHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHas Macca, MOJISIPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb (CpeAHssA), XMMHYECKas
peaKiys, peakuUuH COEOUHEHHUS, PEAKIHMU PpPa3JIoKEHHs], peaKIuu
3aMeIleHUs, Peakluu OOMeHa, TeruIoBOM 3((eKT peakuuu, 3K30- U
SH/IOTEPMHUYECKHE DPEaKLIMU, PAacTBOP, MaccoBasi OIS XMUMHUYECKOIO
DJIEMEHTA B COEIMHEHUH, MAacCOBasl J10JI U MIPOLIEHTHAsE KOHLEHTpaLHs
BEILIECTBA B PaCTBOPE, PO ATOMA, AIEKTPOHHBIN CIION aTOMa, aTOMHAsI
opOuTanb, paguyc aroma, BaJE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUECKasl CBSI3b, AJIEKTPOOTPULIATEIBHOCTD, MOJISIPHAs U HETIOJIIpHAsT
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METaNIM4ECKas  CBA3b,
KpUCTa/NIM4ecKass pemeérka (aToMHasi, HOHHAs, MeTaJuInJyecKas,
MOJIEKYJISIPHAs), WOH, KAaTUOH, aHMOH, IEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs ~ JUCCOIMALMS, peakUMd HOHHOro OoOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCIEHUE W  BOCCTAaHOBJIEHWE, DIIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE pEaKIvu,
CKOPOCTh XMUMHUYECKOW peakumu, kataimsarop, IIJIK, xoppo3sus

METAJIJII0B, CILJIaBbl




2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XHMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoauueckuii 3akoH .M. MenpgeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJPO

2.3

3.1

TEOpUM  XHUMHHU: aTOMHO-MOJIEKYJIIpHAs TEOpHsl, Teopus

BHGKTpOHHTHHGCKOﬁ Jucconrannmn
BJ'IaI[eHI/Ie OCHOBaMHM XHMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_[eI\/lIZ

YMEHUE NPaBUIIbHO UCIOIb30BATh U3yYEHHBIE BELIECTBA U MaTepUAJIbI
(B TOM 4uclie MUHEpAJIbHBIE YHOOpEHUs, METAUIbl W CIUIABBI,
HOPOAYKTBl MEepepabOTKU NPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrasi, mpupoaHOTO Ta3a, He(TH) B OBITY, CEILCKOM XO3AHCTBE, Ha
IPOM3BOJICTBE U INIOHUMAHHE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHr3Ma 4eloBeKa; yMEHUE IPOrHO3UPOBaTh BIMSHUE BEILIECTB

U XUMHYCCKUX IIPOLCCCOB HA OPraHU3M UYCJIIOBCKA W OKPYKAIOHIYHO

IPUPOJIHYIO CPELY

3.2

YMCHHUEC HUHTCIPUPOBATD XUMHWYCCKHUC 3HAHHA CO 3HAHUAMHU OPYIrux

y4€OHBIX TIPEIMETOB

3.3

HAJIMYHME OMBITa pabOTHl ¢ Pa3TUYHBIMA MCTOYHUKAMHU WH(MOpMAIUU
N0 XUMHMM (Hay4dHas M Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUCE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPAIICHUAX nu IMPAKTHICCKOM MIPUMCHCHUU )51 YMCHHC

HCIIOJb30BaTh €€ IJIs PEIICHHUA y‘I€6HO-H03HaBaT€J'II)HI>IX 3aaa4

Binanenne ocHOBaMHM MOHSATUHHOIO amnmapata U CUMBOJHAYECKOTO
S3bIKa XUMUU JJI COCTaBIeHUS (hOpPMYNl HEOPTraHMYECKHX BEIIECTB,
YpaBHEHUM  XUMHYECKHMX  pPEaKIUd; OCHOBAMHM  XHMHUYECKOU

HoMeHkJIatypsl (IUPAC u TpuBHanbHoi)

YMenue 0oOBSACHATH CBsI3b MOJIOKEHUS dNeMeHTa B [lepuomudeckoit
CHCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DIIEMEHTOB (COCTaB W 3apsii sapa, oOIee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHSIM aTOMOB IICPBBIX TpéX MEpruoa0B, KaJIuAd U KaJlbIIHUA

[IpencraBnenue 0 MEPUOINYECKOMN 3aBICHMOCTHU CBOMCTB
XUMHUYECKHUX DJIEMEHTOB (pauyc aTroma, 3JIEKTPOOTPUIIATEIHHOCTS),
HpOCTLIX U CIOXHBIX BCIICCTB OT IIOJOXCHUSA DJJIEMCHTOB B

[lepuonnueckoid cucremMe (B MaiblXx NEpHOJAX U IIABHBIX




HOI[FpYHHaX) U JJICKTPOHHOI'O CTPOCHUA aTOMa

7 YMmenue kinaccuumpoBarth:
7.1 XUMHUYECKHE JIEMEHTHI
7.2 HEOpraHUYECKUE BEIECTBA
7.3 XUMUYECKHE PEaKIUU
8 YMeHue onpenensTh:
8.1 BAJICHTHOCTh M CTEIICHb OKHCIICHHS] XMMHUYCCKHUX DSJIEMEHTOB, 3apsil
' HOHA
8.0 BUJ] XUMHYECKOH CBS3M W THUN KPUCTAIUIMYECKOH CTPYKTYpHI B
' COEIMHEHMAX
8.3 XapaKTeP Cpeibl B BOJHBIX PACTBOPaX BEIIECTB (KMCIOT, OCHOBAHHM )
8.4 OKHUCJIUTEIL U BOCCTAHOBUTEID
9 YMeHue xapakTepu30BaTh (PU3NYECKUE U XUMUICCKHUE CBOHCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJA, O30H, BOJOPOJI, TpaduT, anmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUM, Kaaud, MarHUM,
KaJIBLIM, aTFOMUHUM, JKEJI€30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHUIBI
9 metaiioB |-lIA rpynn, amtomunus, menu (l), uunka, xenesa (Il u
' I11), oxcuasl yraepona (Il u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a30THCTas, a30THas,
docdopHasi, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBA  BEIIECTB B
9.3 3aBHCHMOCTH OT HMX COCTaBa M CTPOCHUsS, MPUMEHEHUE BEIIECTB B
' 3aBHCHUMOCTH OT UX CBOMCTB, BOBMOXHOCThH MPOTEKAHHS XUMHUYECKHUX
MIPEBPAIICHUIA B Pa3JTMIHBIX YCIOBHUSIX
10 YMeHue coCTaBIATh MOJICKYJISIPHBIC M HOHHBIC YPaBHEHHS PEAKIIHiA, B
TOM YHCIIE:
10.1 peaxkiuii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX pPEaKLIUi
103 WUTIOCTPUPYIONINX ~XHMHYECKAE CBOWCTBA HM3yYEHHBIX KJIAcCOB
' (TpyIm) HEOPraHUYECKUX BEIIECTB
104 MOJITBEPKTAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXIY HUMHU




11 YMeHHe BRIYUCIATH (TPOBOIUTH PACUEThI):
111 OTHOCUTEIIGHYI0 MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 10 YpaBHEHUSM XHMHYECKHUX PEAKIUH M HaXOJIUTh KOJIMYECTBO
' BEIeCTBa, 00BEM U MacCy peareHTOB WIH MPOyKTOB PEAKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro  To3HaHUA  (HaOmroIeHue,
121 HU3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU H3yYSCHUH BEIICCTB U
' XUMHUYECKUX SBJICHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MPEIJIOKUTH MTYTH €€ PEIICHUS
122 Oe3omacHoi pabOThl ¢ XWMHWYECKUMH BCIISCTBAMHU, XHUMHYCCKON
' MOCyAOH U J1abopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMbIMU
B TMIOBCEHEBHOW JKM3HH, TIPABUIIAMH TTOBEICHUS B LEISIX COSpPEeKEHUS
123 3I0pPOBbSl U OKPYXKAIOILIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3ICHCTBHSI HAa JKHUBBIE OPTaHU3MBI OMPEICIIEHHBIX
BEIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAILIEHUS UX BPEIHOTO
BO3JICUCTBUS
13 Hannuue mpakTHYeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBIICHUS
CIEYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
W3YYCHHE M ONHUCaHWe (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE
13.1 ¢  (U3NYECKUMH M  XUMUYECKHUMH  SIBICHUSMHU;  OTBITHI,
WUTIOCTPUPYIONINE MTPU3HAKH MTPOTEKAHUS XUMHUECKUX PEaKIIUN
13.2 H3y4eHHue CIoCOOO0B Pa3IeICHHs CMeCei
MOJTyYeHUE KHCIIOpOJa ¥ HW3YYCHHE €ro CBOKMCTB; ITOJIyYCHHUE
13.3 BOJIOPOJIa U M3YYEHHE €r0 CBOMCTB; MOJYYCHHE YTIIEKHCIOrO ra3a u
W3YYCHHE €T0 CBOMCTB; ITOJIYYCHHE aMMHUaKa U H3y4eHUE ero CBONCTB
13.4 IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MacCOBOM JoJen
' pacTBOPEHHOTO BEIECTBA
MIPUMEHEHUE WHKATOPOB (makmyca, METHIIOpaHkKa u
135 dbenondTanenHa) s ONPENCIICHHUS XapaKTepa Cpenbl B PacTBOpax

KHUCJIOT U LIeJI0oYei




13.6

UCCIIC/IOBAHUE U OMNKMCAHUE CBONCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TIOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHHUIA;
BBITECHEHHE OJIHOIO MeTajlla JpyruM U3 pacTBopa  COJIH;
uccieqoBaHre aM(OTEpPHBIX CBOWCTB TUAPOKCUIOB AalIOMUHUSA H

IUHKA

13.7

13.8

PCIICHUC SKCIICPUMCHTAJILHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COC,Z[PIHGHHﬁ»; ((BJ'IGKTPOJ'II/ITI/ILICCKaH
JUCCOLIMAITUS), «BaxkHelmme HEMETaIbI U HX COCOAUHCHUA,

«Baknennne MeTaIbl U UX COCAUHCHUA»

XUMHYECKHE  ODKCIIEPUMEHTBI,  WUIIOCTPUPYIONIHE  MPH3HAKU
NPOTEKaHHs PEaKIMii HOHHOrO OOMEHA; KAueCTBCHHBIC PEaKIMH Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOpax HOHBI: XJIOPHUA-, OPOMHI-,
wonua-, cymbdar-, Qocdar-, kapOboHAT-, CHIUKAT-aHHOHBI,
TUIPOKCU-UOHBI, KATHOHBI aMMOHUS, MAarHUs, KaJIbIHs, aTFOMUHHUS,

kenesa (2+) u xenesa (3+), menu (2+), HMHKA

14

VYMmeHnue:

141

14.2

NpEACTaBIATL PE3YJIIbTATBl SKCIICPUMCHTA B (bopMe BBIBO/IOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB n Ta6J'H/III U BBIABJIATH OMIIMPUYCCKUC
3aKOHOMEPHOCTHU

YCTaHAaBJIIMBATDb CBA3U MCIKAY PCAJIbLHO Ha6JIIOZ[aeMLIMI/I XUMHUYCCKUMH
SABJICHUAMHA H MMPOLECCCaAaMH, IPOUCXOAAIIUMA B MaKpO- 1 MUKPOMHPE,

0OBACHATH IIPUYNHBI MHOFOO6pa3I/I$I BCIICCTB




IHEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMbBIX HA OCHOBHOM
IroCYAZAPCTBEHHOM 3K3AMEHE 110 XUMWUHU

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 [IepBoHaYaIbHBIE XUMUYECKUE ITOHATHUS
11 Uucteie BemecTBa U cMecu. CrocoObl pa3iesieHus: CMecei
19 ATOMBI M MOJIEKYJIBl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKHUX
' 251eMeHTOB. [IpocThIe U CI10XKHBIEC BENIECTBA.
. Xumuueckass (opmyna. BajneHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB.
' Crenenp okucCIeHUA
3aKOH IIOCTOSIHCTBA cocTaBa BewlecTB. OTHOcHUTENbHAasE aTOMHAas Macca.
1.4 OtHocuTenbHasE MOJEKyJsipHass Macca. MaccoBas J0Js XUMHYECKOIO
JJIEMEHTA B COCJUHEHUU
15 KomuuecTBo BemectBa. Mosb. MousipHas Macca. MoJsipHbIii 00bEM Ta30B.
' B3anMocBsA3p KOIM4eCTBa, MacChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
16 @u3nyecKue U XUMUYECKUE SIBJICHUs. XMMHUYECKasl peakus U €€ IpPU3HaKU.
' 3aKOH COXPaHEHMs MacChl BEIECTB. XMMUUYECKHUE YPaBHEHUS
5 Ilepuoguueckuii 3akoH u llepuoanueckas cucremMa XMMHUYECKHUX DJIEMEHTOB
J.1. MenneneeBa. CTpoeHrue aToMOB
[Iepnonnueckuit 3akoH. llepuoguyeckas cucteMa XMMHUYECKHUX JJIEMEHTOB
2.1 JA.M. Menneneesa. Ilepuoasl u rpynnsl. @U3NYECKHU CMBICI TOPSAIKOBOIO
HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIIBI JJIEMEHTA
Crpoenne aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnekTponsl. CTpoeHue
2.2 ANEKTPOHHBIX 000104eK aToMOB TNepBbIX 20 XUMHUYECKHX 3JIEMEHTOB
[Tepuonnueckont cucremsl /.. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKHX JJIEMEHTOB IIEPBBIX
TpEX MIEPHOJIOB, KaJIns, KaJIbLIUS (paguyca aTOMOB,
2.3 AJIEKTPOOTPHUILIATEILHOCTH, METANTMYECKUX U HEMETAIJIMUECKUX CBOMCTB) U
UX COCJUHEHUWH B COOTBETCTBHM C TIOJIO)KEHHEM  DJJEMEHTOB B
Ilepuonnueckoii cUCTEME U CTPOCHUEM X aTOMOB
3 CrpoeHue BemiecTsa
Xumuueckass cBs3b. KoBaneHTHas (monsipHas M HEMOJSIpHAsi) CBA3b.
3.1 OIEeKTPOOTPULIATETPHOCTh ~ XUMUYECKHX  JJeMeHTOB. VoOHHasg  CBsA3b.

Merannuydeckas CBSI3b




3.2

Tunsl KpucTaUIMYECKUX PEIIETOK (aTOMHAs, HOHHAs, MeETaJJIM4ecKas),
3aBMCHMOCTb CBOMCTB BEILECTBA OT THIIA KPUCTAIUIMYECKON PEIIETKU U BHJA

XUMHUYECKOH CBSI3U

4.1

Baxwneiiye npeacraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamwibl U ux

COCIUHECHUA. MeTamisl ¥ uX COCIUHCHUA

Krnaccudukanus m HOMEHKJIATypa HEOPTaHUYECKUX COCIUHEHUI: OKCHIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, am(poTepHBIC) u
HecoJieoOpa3yrolIrue; OCHOBaHWHN (IIENMOYM M HEPACTBOPHMBIE OCHOBAHWS);
KHCJIOT (KUCIIOpOJCOAepKAlIie H OECKUCIOPOIHBIC, OJIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

4.2

4.3

4.4

®u3nNYeCcKue M XUMHYECKHME CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:
BOZIOPO/Ia, XJIOpa, KUCIOpPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

du3nYecKrue U XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB: JIUTHS,
HaTpus, KaJms, Mar"us 171 KaJIBITHS, AMIOMMHHUS, J)Keesa.

DAEKTPOXUMHUUECKHI Psi/I HAMIPSHKEHUN METAIIOB

dusznueckue u XUMHNYCCKHEC CBOMCTBa BOIOPOJHBIX COC,I[I/IHGHI/Iﬁ

HEMETAJUIOB: XJIOPOBOJIOPOA, CEPOBOAOPOIA, aMMHAKa

4.5

dusnyeckre U XUMHYECKHE CBOICTBA OKCHIOB HemeTauioB: cepol (1V, V1),
asora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), xkpemuusa(lV).

[Tonyyenue OKCH0B HEMETAILIOB

4.6

Xumnueckue coiictBa okcuaoB: MeTauioB |A-IIA rpymm, nunka, meau(ll) u

xemnesa(ll, 1). [TomyueHre OKCHIOB METAIIJIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBaHMM U aM(OTEPHBIX TUIPOKCUIOB (Ha
MpUMepe TUJIPOKCUIOB ATIOMUHUSA, *Kene3a, HuHKa). [loayueHne ocHoBaHUMI

1 aM(pOTEPHBIX TUIAPOKCUIIOB

4.8

4.9

4.10

O6mue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOIHOM,
CepOBOZOPOAHOM, CEPHUCTOM, CEpHOM, a30THOM, PochopHOM, KPeMHUEBOM,
yronbHOH. OcoOble XMMHUYECKHE CBOWCTBAa KOHILIEHTPUPOBAHHOW CEpHOM M

a30THOM KucnoT. [lonydenue Kkucior
OOme xuMu4yeckre cBoiicTBa cpennux coneil. [lomydyenue comneit

HOJ’IY‘{CHI/IC, COGI/IpaHI/Ie, pacno3dHaBaHuC BOOOpOJa, KHCJIOpOJa, aMMHAKa,

YTIIEKHCIIOTO Ta3a B JIAbopaTopuu

411

HOJ’IY‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOM KHCJIOT B IMPOMBIIIJICHHOCTH.

OO6mue cmocoOb! MOTYyYEHUS METAJIIOB



4.12

I'eneTnueckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/If/’I

XUMHYECKUE PEAKIUU

5.1

5.2

Knaccugukanus XuMU4ecKuX peakiuii o pa3InyHbIM NPU3HAKAM: 10 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKLUHU BEIIECTB, IO TEIUIOBOMY 3(deKTy, 1o

H3MEHEHMIO CTEIICHEH OKHMCICHUS XUMHUYECKUX YJIEMECHTOB

TemnoBoit 3¢ deKkT XUMHUYECKOW peaKIh, TePMOXUMUYECKUE YpPaBHEHHUS.

DK30- U 3HI0TEpMUYECKHUE peakuuu. TepMOXUMUYECKHE YPaBHEHHUS

5.3

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OxucnuTenn n
BOCCTaAaHOBHTCIIH. Hpoueccm OKHCJICHHS W BOCCTAHOBJICHNA. BHGKTPOHHLIﬁ

0aaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHON PeaKIuu

5.4

Teopust  BIEKTPOIUTHYECKONM  JUCCOLHALUU. Katnonbl,  aHUOHBIL
DNEKTPOIUTHI U HEINEKTPONUTHI. CHIIbHBIE U C1a0ble ANEeKTPoIUThl. CTeneHb

JUucconranmmn

5.5

Peakiiuu nonHoro oomMeHa. Y cinoBusi MpOTEKaHMs Peakiiuii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA peaKuHﬁ

XHMHMS ¥ OKpYXaromas cpeaa

6.1

BemecrBa n martepuanbl B IIOBCEJHEBHOM JKHM3HM 4YeloBeKa. be3zomacHoe
HCIOJIb30BAHUE BELIECTB U XMMUYECKHUX peakluil B jaboparopuu U ObITY.

HepBasl IIOMOIIB TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpyXKaromeh cpeabl (KUCIOTHBIE IO,
3arpsi3HEHUE MOYBBI, BO3AYyXa M BOJOEMOB), CIIOCOOBI €T0 MPEJOTBPAIICHUS
[Ipenenbuas nomyctumasi kouueHntpamus BemiectB (ITJK). Ponp xumuu B
pEIIeHNH DKOJIOTUYECKUX TMpolieM. YCHIeHHe NapHUKOBOTO JddekrTa,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3oTa, pocdopa, yriepoia, KpeMHHS U UX COCTUHEHUI B
OBbITY, MEJUIIMHE, MPOMBIIUIEHHOCTH M CeNbCKOM Xo3siicTBe. [lpuMeHenue
METAJJIOB M CIUIaBOB (CTajlb, YyTyH, IIOPATIOMUHHM, OpoH3a) B OBITY H
NPOMBIIIICHHOCTH MX coeAuHeHui. I[loHsTHE O KOppO3MM METalJIoB,

OCHOBHBI€ CITOCOOBI 3aLTUTHI UX OT KOPPO3UHU

6.4

6.5

[IpupoaHble MUCTOUYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOIHBIA Ta3, HE(ThH),
MPOAYKTHI UX NepepaboTKu (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH

[lepBoHavanbHBIE MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COEIMHEHMSIX
yriiepona (MeTaH, 3TaH, ASTWIEH, AalETWIEH, 3TaHOJ, DIHLEPUH, YKCYCHas

kuciota). [loHsTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: JKUPAxX, Oelkax,



YIJIEBOJIAX — M MIX POJIH B )KU3HU YEJIOBEKA
7 Pacuérsr:
7.1 o ¢hopMysaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

Xumus. 8 knacc, 9 knace/I'abpuensn O.C., OctpoymoB U.I'., Cnaakos C.A., AKuHOHEpHOE
obmectBo «M3marenscTBOo«IIpocBenieHIEY;

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Xumus. 8 kinace. YueOnuk (aBropsl O. C. 'abpuenss, U. I'. Octpoymos, C. A. CinaikoB).
Metonuueckoe mocobue. 8§ kmacc (aBtopel O. C. I'abpuensn, U. I'. Octpoymos, U. B.
AKcéHoBa).

[Tporpamma kypca XxuMuu uis 8—9 KJ1accoB 001Ie00pa30BaTENbHBIX YUPEKICHUN (aBTOPHI
O. C. T'abpuensn, C. A. Cnagkos).

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/



