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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMUHU Ha yPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs COCTAaBIIEHA Ha OCHOBE TPEOOBaHMIA
K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHMs,
npencrasieHHbx B @I'OC OO0, a Takxke Ha OCHOBE (heiepalIbHON pabodel mporpaMMbl BOCITUTAHUS U
¢ Y4€TOM KOHUEMNIMH MTPenoJjaBaHusl yueOHOro npeamera « XumMus» B 00pa3oBaTeIbHbIX OpraHU3ausIx
Poccuiickoit ®enepanuu.

[Iporpamma o XxuMuu AaET MPENCTaBICHUE O LENAX, OOLIeH CTpaTernu 00y4eHus, BOCIUTAHUS U
pa3BUTHS 00YYAIOMIMXCS CPEICTBAMH YIEOHOTO MPEIMETa, yCTAaHABIMBACT 00s3aTEIbHOE MTPEIMETHOE
coJiepKaHue, MpeayCcMaTpUBaeT paclpeiesieHue ero 1o KiaccaM U CTPYKTYpUPOBAaHUE 1O pa3zesiaM U
TE€MaM IIPOrpaMMbl 110 XUMUH, ONPEIEISIET KOJUUYECTBEHHBIE U KaUECTBEHHbIE XapaKTEPUCTUKU
COJIEpKaHusl, PEKOMEHIyEMYIO NOCIIEA0BATEIbHOCTh U3YUEHUS! XUMUHU C YUETOM MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSA3EH, JJOTMKH Y4EeOHOTO Mpoliecca, BO3PaCTHBIX OCOOEHHOCTEHN 00yyaromuxcs,
orpezesnseT BO3MOKHOCTH MTpeIMeTa sl peaan3aliui TpeOOBaHUM K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTebHON MPOrpaMMBbl Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHus, a TaKkKe TPeOOBaHUM K
pe3ynbTaraM oOydeHus: XUMHUU Ha YPOBHE L€ U3ydeHUsl IPeAMeTa U OCHOBHBIX BUIOB y4eOHO-
M03HABATEIbHOMN JAEATEIbHOCTH 00YUaIOUIErocs IO OCBOEHUIO Y4€OHOTO COIEPIKAHMUS.

3HaHME XUMHUH CITY>)KUT OCHOBOM JUIsl POPMUPOBAHUS MUPOBO33PEHHS 00YUarOIerocs, ero
MIpe/ICTaBICHUIM 0 MaTepualIbHOM €IMHCTBE MUPA, BXKHYIO POJIb UTPAOT GOpMUPYEMBIE XUMHEH
MIPEJICTaBJICHHS O B3aUMOIPEBPAILIEHUSIX SJHEPTHH U 00 IBOJIIOLMHU BEIIECTB B IPUPOJE, O MYTIX PEIICHUS
I00ATBHBIX TTPOOJIEM YCTOMYUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPhEBOM, YJHEPTETUIECKOM, MUIIEBON U
9KOJIOTMYECKOM 0e30macHOCTH, pobiieM 3paBOOXPaHEHUS.

N3ydyenue xumuu:

CHOCOOCTBYET peann3allii BO3MOKHOCTEN JJIsi caMOpa3BUTHS U (GOPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001Iel U (PyHKITMOHAILHON TPAaMOTHOCTH;

BHOCHT BKJIaJl B (YOpMHUPOBaHKE MBIIIJICHHUS U TBOPYECKUX CITIOCOOHOCTEH 00yUaronnxcs, HaBbIKOB
UX CAMOCTOATEIbHON yUeOHOU AESITeTbHOCTH, IKCIIEPUMEHTAIBHBIX U UCCIIEIOBATEILCKUX YMEHUH,
HEO0OXOMMBIX KaK B MOBCEAHEBHOM KM3HU, TaK U B TPO(HECCUOHATILHOM eI TeIbHOCTH;

3HAKOMHT CO Clienu(UKON HAyYHOT'O MBIIIJICHHS, 3aKJIaJIbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIs/1a HA
€IMHCTBO IPUPOJIbI U YEIIOBEKA, SIBJSETCSI OTBETCTBEHHBIM 3TAOM B ()OPMUPOBAHUU €CTECTBEHHO--
HAy4YHOM rpaMOTHOCTH O0YYaIOLIUXCS;

croco0cTByeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAy4YHbIM 3HAHUSM, K
MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa30BaHKUe 00yUarOIIUXCsl.

JlanHble HampaBieHUs B 00y4YeHUN XUMUU 00ecTieynBatoTCs creuuKkoil coaepxanus yaeOHOro
npeaIMeTa, KOTOPbIi SBJISETCs MeJarornuecky aJalTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XUMUH Ha
OIPEJICTIEHHOM 3Tarle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111er0 00pa30oBaHusl OPUEHTUPOBAH Ha OCBOCHUE
00y4aroUMMUCS CUCTEMbI IIEPBOHAYATILHBIX MOHATUN XUMHUHU, OCHOB HEOPTaHUYECKOU XUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX TTOHATUN OPraHUYECKON XUMUU.

CrpykTypa coaepkaHus MPOTrpamMMbl IO XUMHUH ¢(hOPMUPOBaHA Ha OCHOBE CUCTEMHOT'0 TIOJIX0a K
e€ usyuenuro. ConeprkaHue CKIIaJbIBAETCS U3 CUCTEMBI IIOHATUN O XUMUYECKOM DJIEMEHTE U BELIECTBE U
CHCTEMBI MTOHATUI 0 XUMHUECKON peakuuu. O6e 3TH CUCTEMbI CTPYKTYPHO OpraHU30BaHbI IO MPUHIIUITY
MIOCJIEZI0BATEIBHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKHUX NIPEJICTABICHUNA PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzaeneeBa kak OCHOBHOTI'O 3aKOHA XMMMUH;

— YUEHHS O CTPOEHUH aToMa U XMMHUYECKOH CBS3H;

— MPECTaBIECHUH 00 MEKTPOIUTHUECKOM TUCCOIMALIMYU BEIIECTB B PACTBOPAX.



Teopernueckne 3HaHUS PACCMAaTPUBAIOTCS HA OCHOBE SMIIMPHUUECKU IIOJYUEHHBIX U OCMBICIECHHBIX
(hakTOB, pa3BUBAIOTCS MOCIIEAOBATEIBHO OT OJIHOTO YPOBHSI K JAPYTrOMY, BBITIOTHSSI PYHKIIMUA OOBSICHEHHUS
Y MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTUUECKOT0 MPUMEHEHHUS U MOTyYEHUS
U3y4aeMbIX BEILLECTB.

OcBoeHme MporpamMmbl 0 XUMHUH CITIOCOOCTBYET (POPMHUPOBAHUIO TPEACTABICHUS O XUMHUYECKOM
COCTABJISIIONIEH HAyYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOMN MPUPOAbI, IEHHOCTHOTO OTHOIICHHS K
Hay4YHOMY 3HAHHUIO U METOJ/IaM MO3HaHUs B HayKe. M3yueHue XuMuu mporuCXOoIUT C IPUBJICUCHUEM
3HAHUN U3 paHee N3YUYEHHbIX Y4eOHBIX npeameToB: «Okpyxaromuii Mupy, «buonorus. 5—7 knaccel» u
«®Duszuka. 7 Kiacey.

[Ipu n3yueHnn XUMUU IPOUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB XMMHUECKOM HAYKH KaK
00J1acTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JESTEIbHOCTH YEJIOBEKA U KaK OJJHOTO U3
KOMITOHEHTOB MUPOBOH KyJIbTYpHI. 3a/1aua yueOHOro MpeaAMeTa COCTOUT B (POPMHUPOBAHUH CHCTEMBI
XUMUYECKUX 3HAHUN — BaXHEHUITNX (PAKTOB, TOHITHI, 3aKOHOB U TEOPETUUECKUX TTOJIOKEHUH,
JOCTYITHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, SI3bIKa HAyKH, B MPUOOIIEHNN K HAYYHBIM
MeTOJ[aM TO3HAHUS MPU U3YUCHUH BEIIECTB U XUMUUECKUX PEaKIii, B JOPMHUPOBAHUU U PA3BUTUU
MI03HABATEIbHBIX YMEHUI U UX IPUMEHEHUU B yU€OHO-TI03HABATEIbHON U Y4eOHO-HCCIIeI0BaTENbCKON
NeSITeIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOT0 OOpaIeHHs] C BELIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipu u3yueHun XMMUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs Ba)KHOE 3HAUEHHE IPUOOpen
TaKHe LU, KaK:

— (opMUPOBAHNE UHTEIIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELIEHUH, CIOCOOHON aanTUpoBaThcs K ObICTPO
MEHSIFOIITUMCS YCIIOBHSIM JKU3HU;

— HaIPaBJIEHHOCTh OOYUYCHHS HA CHCTEMATHIE€CKOE MPUOOIICHNE 00YyJatOmMXCs K
CaMOCTOSITENIbHOM MO3HAaBATEIbHON JEeSTeIbHOCTH, HAYYHBIM METOJIaM MO3HaHUS, (POPMUPYIOIIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— obecrieueHre yCIOBHM, CIIOCOOCTBYIOIIMX MTPUOOPETEHUIO 00YYAIOIITUMHUCS OITbITa
pa3zHoO0pa3HON JAEesITebHOCTH, TO3HAHUS U CAMOIIO3HAHUSI, KITIOUEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS PA3IMUHBIX BUAOB JESATEIbHOCTH;

— ¢opmupoBanue oO11ei PyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOM rPaMOTHOCTH, B TOM YHCIIE
yMEHUH OOBSICHATH U OLICHUBATH SBJICHUS OKPY>KAIOLIEr0 MUPA, UCTIOJIb3Y sl 3HAHUS U OTIBIT, [TOJIyYeHHBIE
MIPU U3YYEHUHN XUMUH, IPUMEHSATH UX IPU PELIeHUH MPo0IeM B MOBCEAHEBHON KU3HU U TPYI0BOH
NEeSATENbHOCTH;

— ¢opMupoBaHHE y 00YYAIOIIUXCS TYMAaHUCTUYECKUX OTHOILEHHUH, MOHUMAaHUSI LIEGHHOCTH
XUMHUYECKHUX 3HAHUH /7151 BBIPAOOTKU SKOJIOTMUYECKH 11eJIeCO00pa3HOT0 MOBEACHUS B OBITY U TPYJIOBOM
JESATENBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 370POBbS U OKPYKAIOIIEH MPUPOIHOM CPeibl;

— pa3BUTHE MOTHBAIUM K O0yUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO HA
OCHOBE yCBOEHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO u
HAMPaBJICHHOCTH JaIbHEHIIIETO O0yYCHHUSL.

OO011ee yncao YacoB, OTBEAEHHBIX JJISl U3YUCHUS XUMHUH HAa YPOBHE OCHOBHOT'O O0IIET0
oOpazoBanusi, cocTaBisieT 136 yacoB: B 8 kacce — 68 dacoB (2 yaca B Hezeno), B 9 kinacce — 68 yacos (2
yaca B HEJIEIIO).

COILEPKAHUE OBYYEHUSA
8 KVIACC
IlepBoHaYaJIbHBIE XUMHUYECKHE TOHATHSA



[Ipenmer xumuun. Posib XuMuM B )KU3HU YEJIOBEKA. XMMUS B CUCTEME HayK. Tesa 1 BellecTBa.
dusnueckue CBONCTBA BEUIECTB. ArperaTHoe cocTosiHue BeecTs. [lousATre 0 MeTo1ax Mo3HAHUs B
xuMud. Yucteie BemiectBa U cMecu. CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3JIeMEeHThl. CUMBOJIBI XUMUUYECKHUX 3J1eMeHTOB. [IpocThie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumudeckas popmyiia. BaJeHTHOCTh aTOMOB XUMHYECKHUX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocrtaBa BemecTB. OTHOCUTENbHAs aToMHasi Mmacca. OTHOCUTENbHAsA MOJICKYJIsIpHast Mmacca. MaccoBast
JIOJIST XUMHAYECKOI'0O JICMEHTA B COCIMHCHHM,

KommnuectBo BemectBa. Monb. Moisipaast Mmacca. B3auMOCBSI3b KOJIMYECTBA, MACCHI M UHCIIA
CTPYKTYPHBIX €IWHHMII BerecTBa. Pacu€Tel mo GpopmynaM XUMUYECKUX COCTUHCHUH.

dusndecKkre U XUMUUECKHE SIBJICHUSI. XUMUYECKast peakius U e€ mpu3Haku. 3aKOH COXpaHEHUs
Macchl BEIEeCTB. XUMHUUecKkue ypaBHeHus. Kiraccudukanusi XuMrU4ecKuX peakiuii (CoeMHeHus,
pasnoKeHus1, 3aMeleHUs, 0OMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCY0M, TpaBuIaMu paboThl B JaOopaTOpuu U puéMamMu 00pamieHus
¢ 1abopaTOpHBIM 00OPYAOBAaHUEM, H3YUCHHE U ONMCaHNEe (PU3NIECKUX CBOMCTB 00pa3IoB
HEOPTraHMYECKHUX BEIECTB, HAOMOeHNE (HU3NUECKUX (TUIaBIEHHE BOCKA, TAsTHHE JIbJ]a, pACTUpPaHNE
caxapa B CTYIIKe, KHTIEHHUE U KOHJCHCAITUS BOJbI) U XUMHUYECKUX (TOPEHHUE CBEYH, TPOKATMBAHUE METHOU
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCIIOTOM) sIBJICHUH, HAOJI0IEHNE U OMTMCAaHUE TTPU3HAKOB
MPOTEKAHUS XUMHUYECKUX PEeakInuid (pa3ioKeHne caxapa, B3auMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3aMMOJICHCTBHE kKejle3a C PaCTBOPOM COJTH
meau (1), uzydyenne cnocoboB pa3feneHusi CMeceil: ¢ MOMOIIbIO0 MarHuTa, (pUIbTpOBaHUE, BHITAPUBAHHE,
TUCTUIUIALINS, XpoMaTorpadusi, TPOBEICHUE OYUCTKH MTOBAPSHHOM COJIM, HAOIOICHUE U OTTMCAHUE
pe3yJIbTaTOB MPOBEJICHUS OMBITA, HWILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MACChl, CO3/IaHUE MOJIEIICH
MOJIEKYJT (IIapOCTEPKHEBBIX).

Ba:xHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucinopon — aineMeHT u mpoctoe BeniectBo. Haxoxnenue
KHCJIOpOJIa B IPUPOJIe, (PU3HYECKUE M XUMHYECKHE CBOMCTBA (peakiuu ropeHust). Oxcumpl. [Ipumenenue
kucioposia. CriocoObl OTyYeHHUsT KHCIIOPO/ia B JTa00paTOPHH M MPOMBIILIEHHOCTH. KpyroBopot
KHCJIopoJia B mpupojie. O30H — aJJIOTponHas MOAU(PHUKALIAS KACIOPOaa.

TennoBoii 3 PeKT XMMUIECKON peaKIuu, TEPMOXUMUYECKHUE YPAaBHEHHUS, IK30- U
SHJOTEPMUYECKUE PeaKIMu. TOIIMBO: Yyrojib U METaH. 3arpsi3HeHUE BO3/AyXa, yCUICHUE TAPHUKOBOIO
addexTa, pazpyiieHue 030HOBOTO CIIOSI.

Bomopoa — anemeHT u mpoctoe BeniecTBo. Haxoxknenrue Bogopoaa B Mpupoie, Gu3ndecKue u
XUMHUYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOObI MomydeHus. KucmoTsl u comnu.

Monsipablii 00bEM ra3oB. PacuéThl Mo XUMUYECKUM yPaBHEHUSIM.

dusunyeckue cBoicTBa BoJbl. Boga kak pacTtBoputelnb. PacTBophl. HackllieHHbIE M HEHACHIILICHHBIE
pactBopbl. PacTBOpUMOCTD BelecTB B Bojie. MaccoBas [0J1 BEIIECTBAa B PaCTBOPE. XUMHYECKUE
cBoMcTBa BOJbl. OcHOBaHMS. PoJib pacTBOPOB B PUPOJIE U B XKU3HU yeroBeka. KpyroBopot BobI B
pupojie. 3arpsi3HeHNe MPUPOAHBIX BOJI. OXpaHa U OYUCTKA IPUPOAHBIX BOJ.

Knaccudukarus Heoprannueckux coeaunennii. Oxcuapl. Knaccuduxarus okcuios:
coneoOpasymomire (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIE) U HecoseoOpa3yromue. Homenknarypa
okcuJ0B. dU3nyeCKue U XUMUYECKUE CBOMCTBA OKCHIOB. [lonyueHne okcuaoB.

OcHoBanust. Knaccudukaius ocHOBaHUHN: METOYU U HEPACTBOPUMBIE OCHOBaHU . HomeHknaTypa
ocHOBaHUM. Du3nUecKue U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loyyeHne ocCHOBaHUM.



Kucnotsl. Knmaccudukanus kucinot. Homenknarypa kucior. @u3nueckie 1 XUMUYeCKHIe CBOWCTBA
kucnot. Pan aktuBHoctu metauioB H. H. bekerosa. [lomyyenue Kucior.

Conu. Homenknatypa coneil. @uznueckue 1 XuMHYecKue cBoiicTBa cosieid. [loydyenue comneit.

['eneTnueckast CBSI3b MEXKy KIaCCAMH HEOPTaHUYECKUX COCAMHEHUH.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OTIPEICIICHUE COJCpKaHMU KUCIOPOAa B BO3/IyXe, OJyueHUe, coOnpaHue,
pacro3HaBaHuE U U3yYCHHE CBOMCTB KUCIOPOa, HAOIIOACHUE B3aUMOICHCTBHS BEIIECTB C KUCIOPOIOM
Y YCJIOBHSI BOBHUKHOBEHHS U TIPEKPAILICHHS TOPeHUs (T0XkKapa), 03HAKOMJICHHE ¢ 00pa3IiaMu OKCUIIOB 1
OMHCaHUE UX CBOMCTB, MOJy4eHre, coOupaHue, pacrlo3HaBaHUE U U3YyUYEHUE CBOMCTB BOJOPOIA
(ropenue), B3aumo/ieiicTBrue Bojopoaa ¢ okcuaom meau (1) (BoaMoxHO HCTOIb30BaHNE
BHJIEOMATEPHAIIOB), HaOII0IeHnEe 00pa310B BEIIECTB KOJIMYECTBOM | MOJIb, HCClIeIOBaHHE 0COOEHHOCTEN
pPacTBOPEHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO, IIPUTOTOBIIEHHUE PACTBOPOB C OMPEICTIEHHOM
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJIBI C METAJIIAaMU (HATPUEM U KAJIBIIHEM )
(BO3MOXHO MCTIOIB30BAHUE BUACOMATEPUAJIOB), UCCIIEIOBAHNE 00Pa3I[0B HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOMIOACHUE N3MEHEHHS OKPACKH MHAMKATOPOB B pACTBOPaX KUCIIOT U IIEJI0YEH,
M3yueHue B3auMoecTBus okcuaa meau (11) ¢ pactBOpom cepHOM KUCIOTHI, KHCIIOT C METAJIJIaMU,
peaKkIuii HeHTpaau3aluy, MoJydeHne HePaCTBOPUMBIX OCHOBAHHH, BBITECHEHHE OJJHOTO METaJIIa APYyTHUM
W3 pacTBOpa COJIM, PEIICHUE IKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHel e Kiacchl HeOPraHUuIeCKuX
COEIMHEHUIN.

Iepuoanyecknii 3axoH 1 Ilepuoanyeckas cucrema XuMu4eckux djaemenTos /1. U.
MenneneeBa. CtpoeHne aToMoB. XuMu4yeckasi CBA3b. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKY KJIACCU(PUKALMU XUMUYECKUX IeMEHTOB. [IoHATHE O Tpynmax CXOAHbIX
3JIEMEHTOB (IL[EJ0YHbIE U LET0YHO3EMEeNbHbIE METaILIbl, TaJIOT€Hbl, UHEPTHBIE ra3bl). DIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEPHBIC OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuit 3akoH. [leproanueckas cucrema xuMmudeckux 3ineMenToB Jl. 1. Menneneena.
Kopotkonepuoanas u jymmaHONIEpHoAHas GopMbl [leproaudeckoit CUCTEMbI XUMHUECKHUX 71eMeHTOB /1.
N. Menpeneesa. Ileproasl u rpynmnsl. @u3nyecknid CMbICT NOPSAIKOBOIO HOMEpa, HOMEPOB IIEpUOJA U
CPYIIIbI 3JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTPOCHUE AIEKTPOHHBIX
00010uek aToMOB TepBbIX 20 xuMuueckux snemeHToB Ilepuomnyeckoit cuctemsol J{. M. Menaeneena.
XapakTepucTUKa XUMHYECKOT0 3JIEMEHTA I10 ero nojioxxeHuto B [lepnoanueckoii cucreme /1. .
Meunneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Pailyca aTOMOB XUMHUECKHUX 3JIEMEHTOB, METAIUNIMYECKUX U
HEMETAJUIMYECKUX CBOICTB IO IPYIIIAM U IIEPUOAAM.

3nauenue [lepuoanueckoro 3akona u [lepuoanueckoil CUCTEMbI XUMUYECKUX HJIEMEHTOB IS
pa3BuTHUs HayKu U npakTtuku. [. . MenneneeB — yu€Hbli U TpaXIaHMH.

Xumuyeckas cBsi3b. KoBaneHTHast (MosipHAsi U HEMOJSPHAS) CBS3b. DIIEKTPOOTPULIATEIBHOCTh
XUMUYECKUX AJIeMEHTOB. MIOHHas CBS3b.

Crenenb okucnenus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporecckl okucienus u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuiit IKcnepumenm:

M3y4eHHe 00pa3lloB BEIIECTB METAJIOB U HEMETAIJIOB, B3aUMO/ICHCTBUE TUAPOKCUIA IMHKA C
pacTBOpamMu KHUCJIOT U LIEJI04Yed, TPOBEACHHUE ONBITOB, MJUTFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX peakluil (ropeHne, peakiiuy pa3ioKeHHsI, COSTUHEHUS).

Mesicnpeomemnuwle céazu



Peanu3zanus MeXnpeaMETHBIX CBA3€H IPU U3yUYEHUU XUMUU B 8 KJIACCE OCYILECTBIISETCS Yepe3
HCII0JIb30BAHNE KaK OOLIUX €CTECTBEHHO--HAYYHBIX MIOHATUHN, TaK U MOHATHUMH, SBISIOLIMXCSA CUCTEMHBIMU
JUI OTZIEbHBIX IPEJMETOB ECTECTBEHHO--HAYYHOI'O IIUKJIA.

OOm1re ecTecTBEHHO--HAyYHbIE TIOHATHS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAU3,
CHHTE3, KIacCU(PHUKAIHS, IEPUOINIHOCTD, HAOIIOICHHE, IKCIIEPUMEHT, MOJICTTMPOBAHUE, N3MEPEHUE,
MO/IETIb, SIBJICHUE.

®dusznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIHJI, U30TOIIbl, P/l 0AKTUBHOCTD,
MOJIEKYJIa, AIEKTPUUYECKUH 3apsijl, BELIECTBO, Te€N0, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, Ia3,
¢bu3nvecKre BEIMYUHBI, SANHUIBI H3MEPEHHsI, KOCMOC, IIIaHeTHI, 3BE3161, COoNHIIE.

buonorus: ¢porocunrtes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, rugpocdepa, MUHEpalibl, TOPHbIE TOPO/IbI, ITOJIE3HBIE UCKOIIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 xXuMHYecKas peakuust

[Tepnonnuecknii 3akoH. [Iepnoanueckas cuctema xumMudeckux 31neMeHToB 1. M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKHUX AJIEMEHTOB NEPBBIX TPEX
MEPHUOJIOB, Kalusl, KaIbIHs U UX COEAUHEHNH B COOTBETCTBHUH C MOJIOKEHHUEM HJIEMEHTOB B
[Iepnonnueckoii cucreMe U CTPOEHUEM X aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMUYECKON CBA3HU. THIBI KPUCTAIITMYECKUX PEIETOK, 3aBUCUMOCTh
CBOMCTB BEIlIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKN U BUJ1a XUMUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEUIECTB. XUMUYECKUE CBOMCTBA BEIECTB,
OTHOCSIIIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHWYECKUX COCTUHEHHM, FTeHeTUUecKas CBA3b
HEOPraHMYECKUX BEILECTB.

Knaccugukanus XuMU4ecKuX peakii o pa3InyHbIM IPU3HAKaM (110 YUCIy U COCTaBY
YYacTBYIOLIUX B PEAKILMU BELIECTB, M0 TEMIIOBOMY 3(P(EKTy, 10 U3MEHEHHUIO CTENICHEH OKUCIICHUS
XMUMHYECKHX 3JIEMEHTOB, 10 00PATUMOCTH, [0 YYACTHIO KaTaJln3aropa). DK30- U SHIAOTEPMUYECKUE
peakuuu, TepPMOXUMUYECKUE YPABHEHHUS.

ITonsaTue o ckopoctu xumuueckon peakuuu. [lonsarue 06 0OpaTUMBIX U HEOOPATUMBbIX
XMMHUYECKHUX peakuusx. [IoHATHe 0 TOMOT€HHBIX U IeTEPOreHHbIX peakuusax. [lonsarue o karanuse.
[TonsTe 0 XUMHUYECKOM paBHOBECHH. PaKTOPHI, BIUAIONINE HA CKOPOCTh XUMUYECKOU peakuu U
II0JIO)KEHHE XMMHYECKOTO PABHOBECHS.

OKUCINTENbHO-BOCCTAHOBUTENBHBIE PEAKLINH, SJIEKTPOHHBIN OajJaHC OKUCIUTEIbHO-
BOCCTaHOBHUTEIBHOU peakuu. COCTaBICHUE YPAaBHEHUN OKUCIIUTENBHO--BOCCTAHOBUTEIIBHBIX PEAKIIUI C
UCIOJIb30BAHUEM METO/Ia JIEKTPOHHOr0 OalaHca.

Teopus 3neKTPOIUTUYECKON TUCCOLMALMH. DJIEKTPOIUTHI U HEANEKTPOIUTHL. KaTuoHbI, aHMOHBI.
MexaHn3M IUCCOLMALAN BEUIECTB C Pa3IMYHbIMUA BUJJAMU XUMUYECKON CBsI3U. CTENEHb JUCCOLUALIH.
CunbHble U cllabble 3JEKTPOIUTHI.

Peakiun noHHOTO OOMEHa. Y ClI0BUS NPOTEKAHUS PEaKLIMi HOHHOr0 0OMeHa, OJIHbIE U
COKpalI€HHbIE HOHHBIE YpaBHEHMsI peakuuii. CBOMCTBA KMCIIOT, OCHOBAHUH U COJIEH B CBETE
IpeJCcTaBIeHUN 00 2IEKTPOTUTHYECKON Aucconnanyuy. KauecTBeHHbIe peakiiuy Ha HOHBI. [loHsTHE O
TUIPOJIA3E COJIEH.

Xumuueckuii IKCcnepumenm:

03HAaKOMJIEHHE C MOJEIIIMUA KPUCTAININYECKUX PEHIETOK HEOPraHNYECKUX BEUIECTB — METAIIJIOB U
HeMeTauoB (rpaduTa u anMasa), CJIOKHBIX BELIECTB (XJIOpUIa HaTpus), UCCIIe0BAaHUE 3aBUCHUMOCTH
CKOPOCTH XMMHYECKOM PEaKIUy OT BO3AECHCTBHSI Pa3IMUHbIX (PaKTOPOB, UCCIIEI0OBAHNE
JIEKTPONPOBOIHOCTH PaCTBOPOB BEILECTB, MPOIECCa AUCCOLUALINU KUCIIOT, IEN0YEN U coeit



(BO3MOXKHO HCIIOJIb30BAHKE BUIEO MAaTEPUAIIOB), IPOBEJICHHUE OIBITOB, MIUTIOCTPUPYIOUINX MPU3HAKI
MPOTEKAHUS PEaKIuii HOHHOrO 0OMeHa (00pa3oBaHUe 0CaIKa, BBIICTICHIE ra3a, 00pa30BaHUE BOJIBI),
OTIBITOB, WJUTFOCTPUPYIOIINX IPUMEPBI OKUCITUTEIHFHO-BOCCTAHOBUTEIHHBIX pEaKuii (TOpeHue, peakiuu
Pas3oKeHus1, COeIMHEHNS ), pAaCIIO3HABAaHHE HEOPTaHMYECKUX BEIIECTB C MOMOIIBIO KAYeCTBEHHBIX
peakIuii Ha MOHBI, PEIICHUE SKCIICPUMEHTAIBHBIX 33/1a4.

HemeTaibl U UX COeTUHEHUS

OO0mas xapakrepucTrKa rajioreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTEIIEHU
okucnenus. CTpoeHne U PU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — I'aJIOT€HOB. XUMHUECKUE CBOHCTBA
Ha IpuUMepe xjopa (B3auMOJEHCTBYIE ¢ MeTaJlJIaMH, HEMeTajlllaMy, 1enodamu). XsopoBoaopoa. CossiHast
KHCJI0Ta, XMMUYECKUE CBOMCTBA, MTOJIy4eHue, NpuMeHenue. [leiictBue xjaopa 1 XJIOpoBOAOpOa Ha
OpraHu3M 4YeJjoBeKa. BakHelmme XIopuapl 1 UX HaXO0XKJICHHE B TIPUPOJIE.

O6mas xapaktepuctuka 3eMeHTOB VIA-rpyrmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHn okucieHusi. CtpoeHue u GU3NIecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOA U CEPHI.
AnnorpornHbie MOAU(BUKAIIMN KUCITOPOa U cepbl. XUMHYECKUE CBOMCTBA cephl. CepoBOAOPO/I,
CTpocHHe, (pU3nIecKne U XUMUIeCKue CBocTBA. OKCHIBI CEPhI KaK MPEICTAaBUTEIIH KHCIOTHBIX
okcuoB. CepHast KHCIIOTa, (PU3HUECKre U XUMHUYECKHE CBOMCTBA (00IIMe KaK MpeICTaBUTeNs Kilacca
KHCIOT | crierduyeckne). XUMUUIECKHE PeaKIi, JeKaIIe B OCHOBE MPOMBIIIIIEHHOTO CIIoco0a
MOJy4YEeHUsI CEpHOM KUCHOTHI. [I[puMenenne cepHor KucaoThl. COJM CEPHOM KUCIIOThI, KAYECTBEHHAS
peaknus Ha cynbdar-uoH. HaxoxkeHue cepbl U €€ COeIMHEHUH B IPHpoJIe. XUMUYIECKOE 3arpsi3HEHNE
OKpY’KaloMIeH Cpebl COSANHEHHSIMH CepPhI (KUCIIOTHBIE IO/, 3arpsi3HEHHE BO3/IyXa M BOJIOEMOB),
CIOCOOBI €T0 TIPEIOTBPAIICHHUSI.

O6mras xapaktepuctuka 3eMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepHbIS
CTETeHU OKUCJICHUSI. A30T, pacCIpOCTpaHEeHUE B IPpUPOJE, PU3NUECKHEe U XMMHYECKHUE CBOICTBA.
KpyroBopoT a3oTa B nmpupojae. AMMHaK, €ro (U3N4ecKrue 1 XMMUYECKUE CBOMCTBA, TIOJYICHHUE U
npuMmeHenue. Conu aMMOHHUS, UX PU3NUECKHE U XUMHUYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas
peaxiusi Ha MOHbI aMMOHUS. A30THas KHCIIOTa, €€ Moy4eHue, (pu3nyeckue 1 XuMU4eckre CBONCTBa
(oOrmue Kak mpecTaBUTENS Kilacca KUCIIOT U cnenuduyeckne). Mcrnonp30BaHre HUTPATOB M COJIEH
aMMOHMSI B KQUeCTBE MUHEPAIbHBIX YI00peHn. XMMHUECKOE 3arps3HeHNE OKPYKAIOIIeH Cpeibl
COCIMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/H, 3arpsi3HEHNE BO3/1yXa, OYBbI U BOJ0EMOB). Docdop,
ayutoTpornHbie Mogudukanun Gocdopa, huzndeckue u xumuaeckue coictra. Oxcun hocdopa (V) u
dbocdopnas kucioTa, pusnUecKre U XMMHYECKHUEe CBOMCTBa, noyydyenue. Mcnons3zoBanue gochaTtos B
KayecTBE MUHEPaIbHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31eMeHToB |V A-rpynmbl. OcoOeHHOCTH CTPOEHUS! aTOMOB, XapaKTepPHBIE
CTETIeHH OKUCJICHHS. YTIIEPOJl, aJUIOTPONHbIe MOIU(UKALIMU, PACIPOCTPAHEHUE B IPUPOIE, PU3NYECKHE
U XUMHYECKue cBoicTBa. Ancopbuus. Kpyrosopor yriepoaa B mpupoae. OKCUIbI yriepoa, ux
(buznyecKkre U XUMUYECKUE CBOMCTBA, ACWCTBHUE HA JKUBBIE OPraHU3MBbI, TOTYYCHHE U TIPUMEHEHHE.
DKoJoru4ecKue npooieMbl, CBsI3aHHbIE ¢ OKcHIoM yriepona (1V), runoresa rio6aibHOr0 NOTEIICHHS
KIIUMaTa, MapHUKOBBIN 3 (deKT. YToNbHAs KUCIOTa U €€ CONH, X GU3NYECKUE U XUMHUUECKHUE CBOICTBA,
noJjiyueHue u npuMmeHnenune. KauectBennas peakius Ha kapOoHaT-uoHbL. Mcnons3oBanue kapOOHATOB B
OBITY, MEJUIIMHE, TPOMBIIIJICHHOCTH U CETHCKOM XO3SHCTBE.

[TepBoHayanbHbIE TOHATUS 00 OPrAaHUYECKUX BEIIECTBAX KaK O COETUHEHUSIX yriaepoaa (MeTaH,
9TaH, STUJIEH, alleTUJICH, 3TaHOJI, IIMIIEPUH, YKCYCHas KUcloTa). [[pupogHbie HCTOYHUKHU YTII€BOJOPOIOB
(yrosb, IpupoAHBIH ra3, HeTh), MPOIYKTHI UX MepepaboTKu (OEH3MH), UX POJIb B OBITY U
MpoMBIIIIeHHOCTH. [IoHATHE 0 OMOTOTrNYeCKH BaKHBIX BEIIECTBAX: )KUpaX, OeNKax, yrieBoJax — U UX
pOJU B )KM3HU YeloBeKka. MaTepuaabHOE €MHCTBO OPTAHUYECKUX U HEOPTaHUUYECKUX COSTUHEHUN.



Kpemnuuii, ero pusnyeckne u XuMHUYECKUE CBOMCTBA, OTy4YeHUE U TpuMeHeHne. CoeMHEeHUs
KpemHuA B ipupoze. Obmme npeacrasienus o6 okcuae kpemuus (1V) u kpemHueBoi kucnore.
CuUnMKaThl, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIIICHHOCTH. BakHEHIINEe CTPOUTEITHHBIC MAaTEPUAITHI:
KepaMuKa, CTeKJIO, IIEMEHT, O€TOH, xKene300eToH. [IpobaemMbl 6e30macHOr0 UCTIOIb30BAHUS
CTPOUTETBHBIX MATEPUAJIOB B TIOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3YYCHHE 00pa3lloB HEOPTAHUYCCKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, IIPOBEICHUE
KaueCTBEHHBIX PEAKIUi Ha XJIOPUA-UOHBI U HAOTIOIEHNE TPU3HAKOB UX MPOTEKAHUSI, OIBITHI,
oTpakarIue (PU3NIECKUe U XUMUICCKUE CBOMCTBA TAJIOTCHOB M UX COSAMHECHU (BO3MOXKHO
HCI0JIb30BAHNE BUJIEOMATEPHAIOB), 03HAKOMJIEHHE C 00pa3liaMy XJIOpUJIO0B (TaJIor€HUI0B),
03HAaKOMJICHHE ¢ 00pa3iiamMu Cephl U €€ COeTMHEHUIMHU (BO3MOXKHO MCTIOJIb30BaHUE BUIEOMATEPUATIOB),
HaOJII0ZICHUE TIpoliecca 0OyTIIMBaHUS caxapa Mo/ IeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI,
M3y4eHHE XUMHUECKHUX CBOMCTB pa30aBiIeHHON CEpHOM KHUCIOTHI, IPOBEIEHNE KaYECTBEHHON peaKluM Ha
cynb(aT-uoH U HaOMIOACHUE pU3HAKa €€ MPOTEKaHUs, 03HAKOMJICHHE ¢ (PU3UIECKUMHU CBOWCTBAMHU
azoTa, hochopa U UX COeTMHEHUM (BO3MOYKHO MCMOIb30BaHUE BUACOMATEPUATIOB), 00pa3IiaMu a30THBIX
1 pochopHBIX yI0OpeHUid, onyueHne, CoOupaHue, pacro3HaBaHUuE U U3yYCHUE CBOMCTB aMMHUaKa,
MIPOBECHNE KAYECTBEHHBIX PEaKIuii Ha HOH aMMOHUSA U (pochaT-uoH 1 n3ydeHue MPU3HAKOB MX
MIPOTEKaHHUs, B3aUMOJIEHCTBHE KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI C ME/IbIO (BO3ZMOXKHO
WCIIOIb30BAHNE BUICOMATEPHAJIOB), N3yUeHHE MOJIeTIeH KPUCTAUTMUECKUX PEMIETOK anmasa, rpadura,
dymiepeHa, 03HaKOMJIEHHE C TIPOIIECCOM aICOPOIMH pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIEM H
YCTPOWCTBOM MPOTHUBOTA3a, TOJyYCHHE, COOMpaHne, pacliO3HABAHUE U U3yUYE€HHUE CBOMCTB YTJIEKHCIIOTO
rasa, IpoBeICHNE KaYeCTBEHHBIX PEaKInii Ha KapOOHAT M CHJINKAT-UOHBI U U3YYEHUE TTPU3HAKOB UX
MIPOTEKAHUs1, 03HAKOMJICHHE C TPOTYKIHUEN CUIIMKATHON MPOMBILIUIEHHOCTH, PEIICHHUE
SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Ba)xHelnme HeMeTauIbl U X COETUHEHUS.

MeTaJjuibl M X COeIMHEHUSA

OO61as xapakTepuCcTUKa XUMUYECKUX JIEMEHTOB — METaJJIOB HA OCHOBAHUHU UX TMOJIOKEHHUS B
[Tepuoanueckoil cucreme xumuueckux 3yemMeHToB [{. . MenneneeBa u ctpoenus atroMoB. CTpoeHue
MeTauioB. Merayuinueckas CBA3b U METAUIMYECKask KPUCTAIUINYECKAs] pEHIETKA. DIIEKTPOXUMUYECKUMA
psa HanpsikeHU MeTaioB. Pu3nyecKkue U XuMUYeCKHe CBOMCTBA MeTallIoB. O01Ire criocoObl
noJtydeHus MetauioB. [IoHsATHE 0 KOPPO3UHN METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOPPO3UH.
Crnassl (CTanb, 4YyTr'yH, JIOPATIOMUHUHN, OpOH3a) U UX PUMEHEHHUE B OBITY U MPOMBIIILIICHH OCTH.

[lenounble MeTaubl: osIOkKeHUE B [lepnonnueckoi cucteMe XuMu4yeckux 3ieMenToB /1. U.
MenneneeBa, CTpOCHHE UX aTOMOB, HaXxOXAeHUE B pupojie. dusnueckrue 1 XMMUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kanusi). OKCUIbI U TUAPOKCUIBI HATpUsS U Kajus. [I[ppuMeHeHe IIeI0UHbIX METAJUIOB
U UX COCOUHEHUN.

[IlenouHoO3eMeNbHBIE METAIIJIBI MArHUH U KaJdbLUi: 1onoxeHue B [lepuoanueckoii cucreme
xuMuueckux aemeHToB . . MenzaeneeBa, cTpoeHre UX aTOMOB, HAX0XKI€HHUE B ipupojae. Puznueckue
Y XMMHUYECKUE CBOMCTBA MarHus M Kalblus. BaxHeiiue coequHeHNs Kanblusl (OKCUA, THIPOKCH],
comnu). JKEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHus!.

AmomuHui: onoxenue B [lepuonnueckoit cucteMe xumuyeckux 3neMenToB . M. Mennaeneesa,
CTPOEHHUE aToOMa, HaXOXJeHue B pupoje. Pusndyeckue 1 XMMHUYECKUE CBOMCTBA aTFOMUHHSL.
AmMdoTepHbIe cBOWCTBA OKCUIA U THUIPOKCHIA ATFOMUHHUS.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xumuueckux snemeHToB . 1. Menaeneesa,
CTPOEHHUE aToOMa, HaXOXJeHue B pupoje. Pusndyeckue 1 XMMHUUECKUE CBOMCTBA xkene3a. OKCUbI,
ruapokcunabl u comu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa 1 MoTy4eHUE.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHHE C 00pa3iaMy METaJJIOB U CIUIABOB, UX (PM3NYECKUMHU CBOWCTBAMH, U3yUCHHE
Pe3yabTaTOB KOPPO3UH METAILIIOB (BO3MOXKHO MCIIOJIB30BAHUE BUIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aUMO/JICHICTBUS OKCHJIA KaJIbIUS U HATPUsI C BOJOW (BO3MOYKHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
HCCIIEI0OBaHUE CBOMCTB XKECTKON BOJIBI, IIPOLIECCAa TOPEHUSI Kee3a B KUCIOpoAe (BO3MOXKHO
HCI0JIb30BAHNE BUICOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIINI Ha MOHBI: MarHus,
KaJIbIIMs, ATFOMUHUS, 1TnHKa, xkerne3a (1) u sxenesa (1), mexu (11), Habm0IeHME U ONTUCAHKE TPOLIECCOB
OKpalIMBaHUs IUIAMEHU MOHAMU HATpPUs, Kaaus U KaJablus (BO3MOXKHO HCIIOJIb30BAHNE
BHJICOMATEPHAJIOB), HCCIIEI0BaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIA AFOMUHUS U THIPOKCHIA IIMHKA,
pellIeHne SKCIEPUMEHTAIbHbBIX 33a4 10 TeMe «BakHel1e MeTaibl U UX COSAUHEHUS».

XuMHuS M OKpY:KaloLas cpeaa

BemecTBa 1 Matepualibl B IOBCEHEBHON KU3HU yeoBeka. bezonacHoe ncnonb30BaHUE BELECTB
1 XMMHYECKUX peakuuii B ObITy. [lepBas moMolib Npu XUMHUYECKHUX 0KOTax M OTPaBICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpY Karolllel cpe/ipl (IpeaesibHas JOMyCTUMasi KOHIIEHTpaIus
BelecTs, nanee — [1JIK). Ponb xumMuu B pelieHuu 3K0I0rH4eckux npooiem.

Xumuueckuit Ikcnepumenm:

n3y4eHne o0pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepHalbl).

Mesrcnpeomemnuwie ceasu

Peanusanus MexnpeaMeTHBIX CBA3EH IPU U3YUYEHNH XUMUHU B 9 KJ1acce OCYLIECTBIISAETCS Yepe3
HCIOJIb30BAHME KaK OOINX €CTeCTBEHHO-HAYUHBIX OHITUMN, TaK U MOHATHH, SABIISIOIIUXCS CHCTEMHBIMU
VI OTZEIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOT'0 IIUKJIA.

OO011ue ecTecTBEHHO-HAYYHbIE TIOHATHUS: HAyYHbIHN (aKT, rUnoTe3a, 3aKOH, TEOPHsl, aHAIU3, CUHTE3,
KJ1accU(pUKaIus, IepuoANYHOCTb, HAOIIOEHHNE, SKCIEPUMEHT, MOJIEIMPOBaHHE, U3MEPEHHUE, MOIETb,
SBJICHHE, TAPHUKOBBII 3(h(PeKT, TEXHOIOTUsl, MATEPUAIIBI.

@dusnka: MaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIbI, PaJMOAKTUBHOCTD,
MOJIEKYJIa, IEKTPUUECKUI 3apsif, POBOJIHUKH, OTYIIPOBOJAHUKH, TUIIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEILIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb,
KpHUCTaJNIN4ECcKasi pel€TKa, CIuIaBbl, GU3NYECKNE BEIMYUHBI, €ANHULIBI U3MEPEHUS, KOCMUUECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, CoHIE.

buosnorus: ¢porocunTes, 1pixaHue, Ouochepa, IKocucTeMa, MUHEpaIbHbIE YA00OpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOIIEMEHTBI, IMTATEIIBHBIE BEILECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHbIE OPO/IbI, T0JIE3HBIE UCKOIIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCBHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS POrPaMMbl OCHOBHOT'O 001I1ero 00pa3oBaHus JOCTUTAIOTCS B
xoze 00y4eHHsI XUMHUU B €IMHCTBE Y4€OHOH U BOCIIUTATEIbHOMN €S TEIbHOCTH B COOTBETCTBUU C
TpaJMLIHOHHBIMU POCCUNCKUMU COLIMOKYJIBTYPHBIMHU U JJyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU,
IIPUHATHIMU B OOILIECTBE MIPABUIAMU U HOPMaMHU MOBEJIEHHS U CLIOCOOCTBYIOT MpolieccaM caMOIO3HaHus,
CaMOPa3BUTHA U COLMATM3ALUH 00yUaIOIMIUXCS.

JIMYHOCTHBIE Pe3yabTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOLINXCSl PyKOBOJCTBOBATHCS CUCTEMOI
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMN U PACIIMPEHHUE OIBITA JESITEIBHOCTH HA €€ OCHOBE, B TOM UHUCIIE B
YacTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOT'O OTHOLLIEHUS K OTEUECTBEHHOMY KYJIETYpPHOMY, HICTOPUYECKOMY U HAyUYHOMY
HacJle/IMI0, TOHUMAaHUS 3HaYeHUsI XUMUYECKOM HAayKH B )KM3HH COBPEMEHHOI'0 00IIECTBAa, CIIOCOOHOCTH



BJIQJIETh IOCTOBEPHON MH(OPMALIUEH O MePeIOBBIX JOCTHKEHHUIX H OTKPHITUAX MUPOBOH U
OTEUYECTBEHHOW XVIMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOHCTBE MHpa U O0IIECTBa;

2) TPaKIAHCKOT0 BOCIIUTAHUSI:

MPEACTABJICHUS O COLUATBHBIX HOPMaX U MpaBUIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUIEKTHUBE,
KOMMYHHUKATUBHOW KOMITETEHTHOCTH B OOIIECTBEHHO MOJIC3HOM, Yy4eOHO-HCCIIEI0BATEIBCKOM,
TBOPYECKOM U APYTUX BUJIAX JCATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM JESITEIbHOCTH
MIPU BBITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 33/1a4, BHIMOIHEHUH XUMHUYECKUX IKCIIEPUMEHTOB,
CO3/JaHUU YUYE€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH B MPOIECCEe ITOU
y4eOHOM JIeATEIIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE IMOBEJICHHUE U MTOCTYITKK CBOMX TOBAPHIIICH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMA '

MHPOBO33PEHUECKHE MPECTABICHHUS O BEIIECTBE M XUMHUECKOU PEAKIIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONINE OCHOBY JIJIsl TOHUMAHUS CYIIHOCTH HAyYHOU
KapTUHBI MUPa, MPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPO/IbI, B3aUMOCBS35X
YEJIOBEKa C MIPUPOIHOM CPEIOif, O POIM XUMHUHU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEIH;

MMO3HABATEIbHBIC MOTUBBI, HAIPABJICHHBIE HA TIOJIyY€HUE HOBBIX 3HAHUU MO XUMHH, HEOOXOAMMBbIE
JUTsl OOBSICHEHUS HAOJII0JaEMBIX MPOIIECCOB M SIBJICHUH, MO3HABATEIHLHOM, HHPOPMAIIMOHHOHN 1
YUTATEIHCKON KyJIbTYPhI, B TOM YHCJIE€ HABBIKOB CAMOCTOSATEIHLHOMN pabOThI ¢ Y4€OHBIMU TEKCTAMH,
CIIPaBOYHOMN JTUTEPATYPOU, JOCTYITHBIMU TEXHHUECKIUMU CPEICTBAaMU MH(OPMAITHOHHBIX TEXHOJIOTHH;

WHTEpeC K 00YUEHUIO U MTO3HAHMIO, JIIOOO3HATEIIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMm000pa30BaHMIO, TPOSKTHON M UCCIIEI0BATEILCKON IEATETLHOCTH, K OCO3HAHHOMY BBHIOOPY
HaIpaBJIEHHOCTH M YPOBHS 00yUYEHUS B JAIbHEHIIIEM;

4) popMuUpOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 XKU3HU, OCO3HAHHE MTOCIEICTBUIN U HEMIPUATHE BPEAHBIX MPUBBIUEK (YIIOTpeOIeHus
AJIKOTOJI5, HAPKOTUKOB, KYpPEHHSs1), HEOOXOIUMOCTH COOIOACHUS TTPaBuil 0€30MacHOCTH MPU OOpaIleHUH
C XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEalbHOM XKU3HU;

5) Tpy10BOro BOCIIUTAHHUS:

MHTEpPEC K MPAKTUYECKOMY M3yUeHUI0 podeccuil u Tpy/ia pa3inyHOro poja, yBaxeHue K Tpy1y U
pe3yabpTaTaM TPYIOBOM AEITEIIBHOCTH, B TOM YHUCJIE HA OCHOBE PUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110
XUMHH, OCO3HAHHBIN BHIOOP MHAWBUYaTLHON TPACKTOPHH MPOJOJKEHUS 00pa30BaHUs C yUETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEeNHOM npodeccuoHalbHOMN AeATeIbHOCTH U pa3BUTHS HEOOXOJUMBIX YMEHUMN, TOTOBHOCTD
a/IaliITUPOBAThCs B MpodeccuoHalbHOM cpefie;

6) 3K0JIOrHYeCKOro BOCIUTAHUS:

HKOJIOTMUYECKH 1eIecO000pa3HOe OTHOIICHHE K MPUPO/Ie KaK UCTOYHUKY KU3HU Ha 3eMIie, OCHOBE
e€ CyIIecTBOBaHUS, TOHUMAaHKE [IEHHOCTHU 3[J0POBOT0 U 6€30MacHOr0 00pasa KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (DPM3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE [ICHHOCTH
coOIroIeHns MpaBuil 0€30MacHOr0 MOBEICHUs TPU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIHsIX,
YIpOXKaOUIMX 3J0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHSThH 3HAHUS, TOTyYaeMble TPU U3YUCHUU XUMUH, JJIS1 PelIeHHs 3a/1a4,
CBSI3aHHBIX C OKPY>KAIOIIEH MPUPOJAHON CPEIOH, AJIsl MOBBIIIEHUS! YPOBHS SKOJIOTUYECKON KYJIbTYpHI,
OCO3HaHUS TTI00aJTBFHOTO XapaKTepa KOJOTHIECKUX MPOoOJieM U MyTel UX peleHus: IoCPeICTBOM
METOJ0B XHUMHH, SKOJOTUYECKOT'0 MBILIIEHHS], YMEHUS pPyKOBOACTBOBATHCSA UM B ITO3HABATEIbHOM,
KOMMYHHMKAaTUBHOM U COLIMAJIbHON MTPaKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI



B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAUUMBIE 17151 POPMUPOBAHUS
MHUPOBO33pEHUs OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOpUSsl, IPUHIIMII, TUIIOTe3a, (PaKT, cucTeMa, IpoIiecc,
HKCTIIEPUMEHT U JIPYTO€.), KOTOPBIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MTPEIMETax U
MO3BOJISIIOT HA OCHOBE 3HAHUI U3 3THX MPEAMETOB (HOPMUPOBATH MPEICTABICHHUE O LEIOCTHON HayYHOH
KapTHHE MHPA, U YHUBEpCAIbHbIC YUeOHbIE IeHCTBUS (TI03HABATEIbHBIEC, KOMMYHUKATHBHBIC,
peryJISATUBHBIE), KOTOpbIe 00eCTIeYnBarOT (POPMUPOBAHIE TOTOBHOCTH K CAMOCTOSTEIIEHOMY
IUIAHUPOBAHUIO M OCYILECTBICHUIO YUEOHOU 1A TEIbHOCTH.

Ilo3naBaTenbHBIC yHHBepPcalbHbIe YueOHbIe JeliCTBUSA

ba3oBble Jlornueckue AeicTBHA:

YMEHHSI UCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS [IPU OCBOCHUH 3HAHUM: PACKPBIBATh
CMBICIT XUMUYECKUX MOHATHH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C
JOPYTUMHU MOHATHUSMHM ), UCIOJIb30BaTh MOHATHUS 17151 OOBSICHEHHSI OTAEIBHBIX (PaKTOB U SIBICHU M,
BBIOMPATh OCHOBAHUS U KPUTEPHH ISl KIIacCU(UKALIMYA XUMHUYECKUX BEIIECTB U XUMUYECKUX peaKui,
YCTaHABJIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEKYy 00bEKTaMU U3YUYEHHMs], CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHbIE, IeAyKTUBHbIE, 10 aHAJIOTHH), JI€1aTh BHIBOIbI M 3aKJIIOUEH HS;

yMEHHUE MPUMEHSTH B MPOIECCe TO3HAHUS MOHATHUS (IPEMETHBIE U METAIIPEeIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOJIB3yEMbIE€ B XUMHHU, TIPE0OPA30BHIBATh IMPOKO MPUMEHSIEMbIE
B XMMHUH MOJIEJIbHBIE MTPEICTABICHUS — XUMUUECKUN 3HAK (CHMBOJI AJIEMEHTA), XUMUYecKasi popmyia 1
ypaBHEHHE XUMHYECKOH peaklMy — IpU PelIeHNH y4eOHO-TT03HABaTENbHbBIX 3314, C YUETOM 3TUX
MOJIEJIBHBIX IIPEICTABICHUN BBISABIISTh M XapaKT€PU30BATh CYLIECTBEHHBIE IPU3HAKH U3y4aeMbIX
00BEKTOB — XMMHUECKHX BEIIECTB U XUMUYECKUX PEAKIIUil, BHIBIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEACTBEHHBIE CBA3U U POTUBOPEUNS B U3y4YaeMbIX MPOIECCaX U SBJICHUSIX.

Ba3oBrble ucciaenoBareJaLCcKue NeicCTBUA .

YMEHHE UCIOIb30BaTh IIOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHMS, 4 TAKXKE B
Ka4eCcTBE OCHOBBI AJIs1 (JOPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE NMPABUILHOCTH BBICKa3bIBAEMBIX
CYXICHUH;

IpUOOpETEHUE ONBITA 110 JIAHUPOBAHUIO, OpPraHU3aLUU U IPOBEACHUIO YUEHUUECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 3a X0JI0M IIPOLIecca, CAMOCTOATEIBHO IPOrHO3UPOBATh €0
pe3yabTat, GopMyIMPOBATH OOOOLIEHHS U BBIBOABI 110 pe3yJbTaTaM MPOBEAEHHOIO OIIBITA,
HCCIIEIOBaHMsI, COCTaBIISITh OTYET O MIPOAETAHHOM padoTe.

PabGora ¢ unopmanmeii:

YMEHHUE BbIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALMIO pa3IMYHbIX BUJOB U (GOpPM
IIPEJCTABICHUS, OIYYaeMyI0 U3 pa3HbIX HCTOYHUKOB (HAy4HO-IIOMyJISIpHAst IUTEpATypa XUMUYECKOTO
CoJIep>KaHus, CipaBOYHbIe 10coOUs, pecypcbl IHTepHeTa), KpUTUUYECKH OLIEHUBATh IPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO UH(OPMAIIHIO;

YMEHHUE NPUMEHATh Pa3IMuHble METOAbBI U 3aIIPOCHI MPH IMOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOAUMBIX JUUIsl BHIIOJHEHHS yUEOHBIX M [TO3HABATEIbHBIX 33734
OIpeIeNIEHHOIO TUIIA, MPUOOPETEHHE OMbITa B 00JIACTH UCIOIb30BAHUS HMH(POPMAILIMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJIOTHUH, OBJIAZICHUE KyJIbTYPOH aKTUBHOI'O MCIIOJIb30BAHMSI Pa3IMYHbIX
MOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BEIOMPATh ONTHUMAIbHYIO (hOpMY IMpeJICTaBIeHHs HH(OpMALUU 1
WLTIOCTPUPOBATh pelllaeMble 3a/1a4ul HECTIOKHBIMU CXEeMaMH, TarpaMMaMu, IpyrumMu popMamMu
rpaduKu 1 UX KOMOMHALUAMY;

YMEHHE HCII0JIb30BaTh U aHAJIU3UPOBATh B Ipoliecce y4eOHOH 1 UCCIIEJ0BATENbCKOM NesITeIbHOCTH
MHGOPMAIIHIO O BIUSHUU IPOMBIIIJICHHOCTH, CEJILCKOTO X03sICTBA M TPAHCIIOPTA HA COCTOSIHHUE
OKpY>Karolllel IPUPOIHON CPEBI.

KoMMyHuKaTHBHBIC YHUBEpPCAIbHbIE y4eOHbIC JeHCTBHUSA:



yMEHUS 337aBaTh BOIIPOCHI (B XOJ€ AUaora v (Win) JUCKYCCUH) TIO CYHIECTBY O00CYK1aeMoi
TEMBI, POPMYJIMPOBATH CBOM MPEIIOKEHUS OTHOCUTEIHHO BHITIOIHEHUS MPEUI0KEHHON 3a/1au;
YMEHMSI IPEACTABIIATh II0JyUYEHHbIE PE3YJIbTAThl I03HABATEIBHOM JEATENIBHOCTH B YCTHBIX U
IIMCBbMEHHBIX TEKCTaX; JeJIaTh IPE3EHTALMIO PE3YJIbTATOB BBIITOJIHEHUS XUMUYECKOT0 3KCIIEPUMEHTA
(JtabopaTOpHOTO OMBITA, TAOOPATOPHON PAOOTHI IO UCCIICAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO
IIPOEKTA);
YMEHHS y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH TTO3HABATEIILHON U
MCCIIEI0OBATEIBCKON AEATEIBHOCTH IPY PEHICHNU BO3HUKAIOUINX MPo0IeM Ha OCHOBE y4ETa 00IuX
MHTEPECOB U COTIIACOBAHUS MO3UIHIA (00CYXICHHS, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMBD»,
KOOpJIMHALIMSI COBMECTHBIX JAECUCTBUM, ONIPEIEICHNE KPUTEPHUEB 110 OLIEHKE KaYeCTBA BHINIOJIHEHHOMN
paboThl U ApyTHE).
PerynsiTuBHbIE YHMBepcaJIbHbIe YUeOHbIe NelicTBUS:
YMEHHUE CAMOCTOSATEIBHO ONPEEIATh LN AeSITeIbHOCTH, INIAaHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U NMPH HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JIETEIIbHOCTh, BBIOMpATh Hanbosee
s dexTuBHBIE CIIOCOOBI peleHrs YYeOHbBIX U MO3HABATENBHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIISATh UITH
KOPPEKTUPOBATh NPEMIOKEHHBIN aJTOPUTM JAEUCTBUI MPH BBIITOJIHEHUH 3aJaHUH C YUYETOM MOIYYEHUS
HOBBIX 3HaHUI 00 U3yyaeMbIX 00BEKTaX — BEIIECTBAX U PEaKLUsAX, OIIEHUBATh COOTBETCTBHE
MOJIy4EHHOTO pe3yJbTaTa 3asiBIIEHHON LI, YMEHHE UCIIOJIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI,
npeyiaraéMble B yCIOBUU 3aJJaHHM.
MNPEIMETHBIE PE3YJIbTATHBI
B cocTaBe npeaMeTHBIX pe3yJIbTaTOB MO0 OCBOEHUIO 0053aTEILHOTO COAECPKAHUS, YCTAHOBICHHOTO
JTaHHOU (eaepanbHOil pabodeil mMporpaMMON, BEIICIISIOT: OCBOCHHBIC 00YJAIOITUMUCS HAyIHbIC 3HAHUS,
YMEHHS U CTIOCOOBI JEHCTBHM, crienuuyeckue sl MpeAMEeTHON o0nacTu « XUMHUSD, BUABI A€ATEIbHOCTH
IO MOJYYEHHUIO HOBOT'O 3HAHUS, €r0 HUHTEPIpPETAlH, TPeoOpa30BaHUI0 U TPUMEHEHUIO B Pa3IMUHBIX
y4eOHBIX M HOBBIX CUTYaLIUAX.
K koH1y 00yueHus B 8 kiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMECHUMN:
® PacKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHSATHI: aTOM, MOJIEKYJa, XHMUYECKHI 3JIEMEHT,
MIPOCTOE BEILIECTBO, CJIOKHOE BELIECTBO, CMECH (OJIHOPO/IHAS U HEOJITHOPO/IHAS ), BAJIEHTHOCTb,
OTHOCHUTEIIbHAsl aTOMHAsl U MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs
Macca, MaccoBas J0J1s1 XMMUYECKOT0 3JIeMEHTa B COeIMHEHUH, MOJISIPHBIN 00bEM, OKCHI,
KHCIIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPUIATEILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKast
peakuusi, KjaaccuuKaius peakluii: peakiiuu COCAMHEHUS, PEaKIK Pa3I0KEHUs, peakluu
3aMelleHus], peakliui 0OMeHa, 9K30- U SHJIOTEPMUYECKUE PEaKluu, TEIUIOBOi 3ddekT peakiumy,
SJIPO aTOMA, AIIEKTPOHHBIN CIIOI aToMa, aTOMHAas OpOUTAallb, PauyC aTOMa, XUMHUUYECKasi CBA3b,
MOJIApHAs ¥ HETIOJISIpHAsl KOBAJIGHTHAS CBSI3b, MOHHAS CBSA3b, MOH, KATHOH, aHHOH, PAacTBOpP,
MaccoBas J10Jig BellecTBa (MPOLIEHTHAs! KOHIICHTPAIIMsI) B PACTBOPE;
® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHSATUN U PUMEHSThH AT MOHSITHS
IIPH OMMCAHHUH BEIIECTB M UX MPEBPAIICHUI;

®  ICIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JUISI COCTaBIIeHUs (hOPMYJT BEIIECTB M YPaBHEHU
XUMHUYECKHUX PEaKIIHii;

® OMpeneNnaTh BaJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETIEHb OKUCIIEHUS
3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX, TPHHAIEKHOCTD BEIIECTB K ONPEIeIEHHOMY Kilaccy
COeMHEHHH 1Mo opMyniaM, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAS U HOHHAs) B
HEOPraHUYECKUX COECIUHEHMSIX;



packpsiBaTh cmbica [leproanueckoro 3akona Jl. 1. MenzeneeBa: 1eMOHCTPUPOBATh
IIOHUMAaHHE NEPUOJUUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IEMEHTOB OT UX MOJI0KEHHUS
B [lepnoauueckoii cucteme, 3aKOHOB COXPAaHEHHUSI MacChl BELECTB, IOCTOSHCTBA COCTAaBA,
aTOMHO--MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOrazipo;

OIMCHIBATH M XapaKTepU30BaTh TaOINMUHY0 (popmy [leproanyeckoit cCHCTEMBI XUMUYECKUX
AJIEMEHTOB: Pa3auyaTh MOHITUS «TJIaBHAs OArpyIa (A-TpyIina)» u «odoyHast MOArpyIna
(B-rpynma)», maieie U O0JbIINE TIEPUO/IBI, COOTHOCUTH 0003HAYEHUS, KOTOPBIE IMEIOTCS B
tabmuie «[lepuoanueckas cuctema XuMmuyeckux seMenToB [, . MenaeneeBa» ¢ 4iCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHUSI aTOMOB XHMHUYECKHX JIEMEHTOB (COCTaB | 3apsix siapa, olriee
YHCJIO 3JIEKTPOHOB M PACIpPE/IeNIEHUE UX 10 3JIEKTPOHHBIM CII0SM);

KJIaCCU(PUIMPOBATH XMMUYECKUE DJIEMEHThI, HEOPIraHUYECKUE BEIIECTBA, XUMHUUECKUE PEaKIUU
(TI0 YKCITy U COCTaBY YYacCTBYIOIIUX B PEAKIIUU BEUIECTB, MO TETIOBOMY d(PdeKTy);
XapaKTepHU30BaTh (OMUCHIBAThH) OOIIME XUMUUECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MOATBEP:K/1asi OMMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOLINX
XUMHYECKHUX PEaKLNi;

MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX KaU€CTBEHHOI'0 COCTaBa,
BO3MOKHOCTH TIPOTEKAHUSI XUMHUYECKUX TIPEBPANICHUHN B PA3TUIHBIX YCIOBHUSAX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO J0JIIO
XMMHUYECKOT'0 AJIEMEHTA 10 (hopMyJie COeIMHEHNUS, MaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKIuy;

MIPUMEHSTH OCHOBHBIE OTI€pPAIMH MBICIIUTEIbHON AEATEIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHE,
00o011eHe, cucTeMaTH3aluIo, KjlacCu(PUKAIINIO, BHISBICHUE TPUYUHHO--CIICICTBEHHBIX CBSI3eH
— JUIS U3yYEHHS CBOVMCTB BEIIECTB U XUMHYECKUX PEAKIIMM, €CTECTBEHHO-HAYUHbIE METOIbI
MO3HAHUs — HaOJIIoIeHUE, U3MEPEHNE, MOJICIMPOBAHNE, SIKCIIEPUMEHT (peanbHbIN 1
MBICJICHHBIH );

CJIeI0BaTh MpaBUJIaM MOJIb30BAHM XUMUYECKON NOCY 101 1 1TabopaTOpHBIM 000pYJOBaHHUEM,
TaKXKe MpaBUjiaM OOpaleHHs C BELECTBAMHU B COOTBETCTBUH C MHCTPYKIUSMU O BBITIOJTHEHHUIO
71a00PATOPHBIX XUMUYECKHUX OIBITOB I10 MOJTYYCHHUIO U COOUPAHUIO T'a3000pa3HbIX BEUIECTB
(BOIOpO/A M KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C ONpPeAEIEHHON MaCCOBOM J0el
pPacTBOPEHHOr O BEUIECTBA, IVIAHUPOBATH U MTPOBOJIUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrno3HaBaHUIO PACTBOPOB IIE€JI0UYEH M KUCIOT C TOMOIIbIO UHIUKATOPOB (JIAKMYC,
(dheHondTanenH, METWIOPAHX U IPYTHE).

K koHI1y 00yueHus B 9 kjacce npeIMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPaKaTh
c(OpMHUPOBAHHOCTH Y 00yUaIOLIUXCSI YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATHI: XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, aHUOH, IMPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTD, CTENICHb OKUCIICHHS, XUMHUUYECKasl PeaKius, XUMUYECKas CBS3b,
TEIUIOBOM 2PPEKT peakluu, MOJib, MOJISIPHBIN 00BbEM, PACTBOP, ANEKTPOJIUTHI, HEANEKTPOIUTHI,
ANEKTPOIUTUYECKAs TMCCOLMALINSA, PEAKIITH HOHHOTO0 0OMEHa, KaTalu3aTop, XUMHUECKOe
paBHOBecHe, 0OpaTHMbIe U HEOOpAaTUMBIE PEAKIINH, OKUCIUTENFHO-BOCCTAHOBUTENIBHBIC
peaKLMK, OKUCIUTEINb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJJIOTPOIUS,
aM(pOTEepHOCTh, XUMHUECKasi CBA3b (KOBaJICHTHAs, MOHHASI, METAINTNYEeCKas ), KpUCTAITNYeCKast
peméTKa, KOppo3usi METAJIOB, CIIaBbl, CKOPOCTh XUMHUECKOW PEaKIIMH, PEAEIIbHO
nomyctumast koHueHTpanus 11K Bemiectsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TTOHATUN U TIPUMEHSTH ATH MOHSITHS
MIpU OMMCAHUU BEIIECTB U UX MPEBpaIICHUII;



WCIOJIH30BATh XUMUYECKYIO CHMBOJIMKY JUUIsl COCTaBJICHUs ()OPMYJI BELIECTB U YPABHEHHI
XUMHYECKUX PEAKIUN;

OIIpEAEIATh BaJIEHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B COSMHEHUSIX
Pa3IMYHOIO COCTaBa, IPUHAJIEKHOCTh BELIECTB K ONPEIEIEHHOMY KJIACCy COEIMHEHUH 110
dbopmynaM, BUI XUMUYECKOH CBSI3U (KOBAJICHTHASI, MOHHAS, METAIUIMYECKAs]) B HEOPTraHMYECKIX
COCAMHEHUSX, 3aps]l HOHA 10 XUMHUYECKON (opMyJIie, XapakTep Cpebl B BOAHBIX pacTBOpax
HEOPraHMYECKUX COCIUHEHUM, TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOI'O BELIECTBA;
packpsiBaTh cMmbica [leproanueckoro 3akona J[. . MenneneeBa u IeMOHCTPUPOBATH €TI0
[IOHMMAaHME: ONUCHIBATh U XapaKTeprU30BaTh TadbauuHyto popmy [leproauueckoil cucreMbl
XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHIATUS «TJaBHas noarpynna (A-rpynmna)» U «no0ouHas
noarpynna (b-rpymnmna)», manbie 1 60JbIINE EPUOABI, COOTHOCUTH 0003HAUEHUsI, KOTOPbIE
HMMEIOTCS B IEPUOANUECKOM TalnHIle, ¢ YUCIOBBIMU XapaKTEePUCTUKaMU CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 00LIee YNCIIO AIEKTPOHOB U PACIIpe/IeIeHUE X
TI0 DJIEKTPOHHBIM CJIOSIM), OOBICHITH OOIINE 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB
AJIEMEHTOB U X COETUHEHUH B Mpejiesax MajiblX EPUOJOB U INIaBHBIX MOATPYII C YUETOM
CTPOEHHS UX aTOMOB;

KJIaCCU(PUIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMUYECKUE PEeaKLIUU
(Mo yKCTy ¥ COCTaBY YYacTBYIOIIMX B peaklMU BEIIECTB, [0 TEIIIOBOMY 3 dekTy, 1o
W3MEHEHHIO CTENEeHEe OKUCIEHUS! XUMUYECKUX JIIEMEHTOB);

XapaKTePHU30BaTh (OMUCHIBAThH) OOIIHE U CTICIU(PUICCKUE XUMUISCKNE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEILIECTB, MOATBEPK/Ias ONKMCAaHNE PUMEPaMU MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUIN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIU;

COCTaBJISITh YPABHEHUS AJIEKTPOIUTHUECKON AUCCOLMALINY KUCTIOT, 11eJI0Uel U COoJIeil, MOJIHbIe
U COKpalIEHHbIE YpaBHEHUS peaKlnii HOHHOro oOMeHa, ypaBHEHHUsI peaKiui,
MOATBEPKIAIOLIUX CYIIECTBOBAHNE F'€HETUUECKON CBSI3M MEX Y BEIIECTBAMU Pa3IMYHBIX
KJIaCCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI MOCPEACTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca STUX PeaKiuii;

MIPOrHO3UPOBAThH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOKHOCTU MPOTEKAHUS
XMMHUYECKHUX MPEBPAIICHUI B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JOJIO
XUMHYECKOI'0 AJIEMEHTA M0 (hopMyJie COeIMHEHUs, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIny;

coOJIOIaTh MPaBUIIa MOJIb30BAHUS XUMHUYECKOH MOCY 101 U 1a00paTOpHBIM 000pyI0BaHUEM, a
TaKXKe MpaBuiia OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUH C UHCTPYKILUSMH IO BBITOTHEHUIO
1a60PATOPHBIX XUMUYECKHX OIBITOB I10 MOJTYYCHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriieKucjoro rasa);

MIPOBOJHUTH PEaKLUH, MOATBEPKAAIOIINE KaYECTBEHHBI COCTAB PA3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPHU -, OPOMUI-, HOUA-, KapOoHaT-, pocdat-, CUIIUKAT-,
cyab(ar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHS M HOHBI U3YYEHHBIX METAJJIOB,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

IIPUMEHATH OCHOBHBIE OIIEpAIIMM MBICIIUTEIBHOMN AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIe, CUCTEMATH3AIHIO, BbISIBIIEHUE TPUUMHHO-CIEICTBEHHBIX CBSA3EH — IS U3yUYEeHHUs
CBOICTB BEILIECTB U XUMUUYECKUX PEAKLUH, €CTECTBEHHO-HAYYHbIE METObI IIO3HAHUS —
Ha0JI0/IeHUe, U3MEPEHNE, MOICTUPOBAHUE, SKCIIEPUMEHT (PEabHbIi U MBICTIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumeHoBaHue pa3iaeioB u duexkTpoHHble (¢ poBbIE)
n/n TeM NMPOrpamMMbl Bcero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHble XHMHYECKHE TIOHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
YyejaoBeKa
19 BemiecTBa 1 xXuMHu4eckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro no pazaeny 20
Pasznen 2. BaxHeiilue npeacTaBuTe/ i HEOPraHMYeCKMX BellecTB
51 Boznyx. Kucnopon. Ilonstre 06 6 bu6moreka [IOK
' OKCHIAX https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsitue o kucnorax u 8 1 bu6moreka [IOK
COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6moreka [IOK
OCHOBAHHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Paszpnen 3. llepuoanyeckuii 3axkoH u llepuoguyeckasi cucrema xumnueckux 3jaeMeHToB /I. . MengeneeBa. CtpoeHune aToMoB. XMMHYeCKas
cBsI3b. OKHUC/INTEIbHO-BOCCTAHOBUTEIbHbIEC PeaAKIIUHN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuoanueckuii 3aK0H U

31 [lepuoauueckas cucrema 7 bubnuorexa [IOK
' XUMHYECKHX 31eMenToB J1. U. https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue atoma
XuMu4ecKkasi CBA3b.
3.2 OKI/ICJII/IeTceJ?I)H(;- : 8 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBHTEJIHHBIC PEAKIIHH
Hroro no pazgeny 15 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Bubnuorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jiesioB U TeM uugpoBbIie
Ne i/ P Konrpoiabubie | IlpakTHyeckue (ncpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XUuMH4YeCKHe peaKkMH
[ToBTOpEeHue u yriy0iaeHue 3HaHUN bubnuorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DJIEKTPOJUTHYECKAS TUCCOIUAIINS. bu6moreka [IOK
1.3 8 1 1
XUMHUYECKHE PEaKIMU B PAaCTBOPAx https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Paspnen 2. Hemerayuibl M X COeIMHEHUS
51 OO6mast XapakTepUCTHKa XUMHUECKHIX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpyrmmsl. [amoreHs https://m.edsoo.ru/7f41a636
- Oimz;l Xap%\l;(szpI/ICTI/IKa xgzmqeczlx . BuGmorexa [OK
. 3JIEMEHTOB -TPYIIIIBL. au
by P https://m.edsoo0.ru/7f41a636
COEIMHEHHUS
06
25 onewenon VA-rpynma, Asor,qochop s | 7 ;| BiGmoreloK
' PYHIb. ’ P https://m.edsoo.ru/7f41a636
COCTMHEHHUS
24| onewerson Ny Sreponn 5 1 , | bubmorealloK
' . PYHTIBL pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHECHHUS
Hroro 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

Pa3gena 3. Meraiibl 1 UX COeIMHEHUA

31 06 . 4 bubnuoreka [IOK
' HIHE CROHETEA METaLIoB https://m.edsoo.ru/7f41a636
3.9 B . 16 bu6mmoreka [{OK
. AXKHCUIIINEC METAJIJIbI U UX COCAUHCHU S https://m,edsoo,ru/7f41a636
Wroro mo pazneny 20
Pa3znen 4. Xumus u oKpyskawuias cpeaa
41 B 3 bu6mmoreka [{OK
. CIICCTBA U MaTCpHAJIbI B JKU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p 3 bu6moreka [IOK
CICPBHOC PPEME https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
No KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoxa Konrtposbnsie | IIpakTnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3YYeHH S
padoTsI padoThbI pecypchl
1 [Ipenmer xumuun. Poss XxuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BerecTra https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAAX TTO3HAHMS B XUMUHU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpaxTueckas padorta Ne 1 «IIpaBuia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»
Yuctele BemtecTBa U cMmecru. CriocoOsl bu6mmoreka [IOK
4 . 1
pasjeseHus cMeceit https://m.edsoo.ru/ff0d26ca
[Ipaktruueckast pabora Ne 2 «Paznenenue
5 cafeceﬁ (Ha HpI/III)\/Iepe OYHCTKH nolllsapeHHoﬁ 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMUYECKUE ITIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnnoreka [JOK
XMMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CII0KHBIE BEIIECTBA 1 bubmotexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUECHUE 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2d50



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
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3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnmoreka [JOK
10 Xumuueckas popmyna. BageHntHocTs https./m.e dsc])_E).ru If0d2eae
aTOMOB XMMHYECKUX 3JICMCHTOB
11 OTHoCuTENBHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTEIbHAS MOJICKYJISIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHYECKOTr'0 3JIEMEHTa B bubmmoreka [{OK
COCTMHCHU U https://m.edsoo.ru/ff0d350c
13 Konngecto BenmectBa. Moib. MossipHas bubnnorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 Ou3nvecKrue U XUMUYECKHE SBICHHUS. bu6moreka [IOK
XUMHUYeCKasi peaKiius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKHX PeaKInii https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHSI MACChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIlECTBA 110 ypaBHeHI/Iﬂl\/; XUMHUYECKHX bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanms XuMHUUeCKUX peakiui
18 (coeILI/Iqu):HI/I;IH Pa3IOKECHUS 3a1\1/:em;m;1 bubmmorexa [JOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIIi-
19 SHIIUKJIONEIUCT. O60gH_ICHI/Ie u bubmorexa HOK
B https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonrtponsHas padora Nel mo teme bubnuoreka [IOK

«BelecTBa u XUMHYECKHE PCaKnm»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
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Bosnyx — cmech razos. CocTaB Bo3yxa.

bubmuoreka [JOK

21 K —
HCHOPOAL = STEMEHT H [IpOCTOe https://m.edsoo.ru/ff0d448e
BemiectBo. O30H
o N
e | e s ol
poJa {peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torsitue 06 okcumax
C o
23| maSoparopmt n npowsmuIGHHOCTH BuGmiorera LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[TIpumenenne kuciopoaa
T N o
28| nonmme o pwosamacotom goaato BuGmorera LIOK
p yp : https://m.eds00.ru/ff0d4790
9K30- M SHJOTEPMHYCCKHAX PEAKITHIX
T )
35 | Sovproncrns soune onceetu o BuGnorera LIOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIEHUS
I1 6ota Ne 3
% | lonysere n cofmparme kcropora buGmoresa LIOK
Y . P oA, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bonopoa — snemMeHT 1 mpocToe BEMIECTBO. bu6mmoreka [JOK
Haxosxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
08 dOu3nvecKrue U XUMHUYECKHUE CBOMCTBA bu6mmoreka [JOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITousiTHe 0 KHUCIIOTaX U COMIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI osTy4eHus BOAOPoaa B bubnunoreka [JOK

naboparopuun

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o Teme

31 «ITonyyenne u cobupanue BoIOpoa bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHE €TI0 CBOHCTBY
. N bubnuorexa [JOK
32 Mounsipablii 00BEM Ta30B. 3aKOH ABOTAIPO httos://m.edsoo.ru/ffod542e
Brrunciienusa o0béMa, KOJIMYECTBa
33 BEIIECTBA ra3a Mo €ro U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UIH 00BEMY
Borancnenus 00EMOB ra3oB 1Mo
34 YPaBHEHHUIO PEaKIIMK HAa OCHOBE 3aKOHA bubnuotexa LIOK
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 dOusnvecKkrue U XUMHYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsarue 00 bu6mmoreka [IOK
HHIAKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hacelmennbie u
37 HelfacmmeHHe [I))aCTBopI)I. Ma:ZOBa;{ TIOJIS bubmorexa [IOK
https://m.edsoo.ru/ff0d5b40
BEIllECTBA B pacTBOpE
[IpakTrueckas padora Ne 5 o Teme
38 «ITpuroroBieHue pacTBOpPOB ¢ bubnmuoreka [JOK
OIpeeIEHHON MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas pabota No2 mo teme bubnnoreka [JOK
«Kucaopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue u XuMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEpHBIX Bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHuUs: COCTaB, KIacCU(pUKALIHS, bubmmoreka [{OK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TosnyyeHne u XUMHUYECKUE CBOWCTBA bubnuorexa [JOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarms, bubmmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenne n XuMU4YeCKHE CBOKMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, COCOObI bubnuoreka [IOK
MOJTY4EHHsI, XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6mmoreka [IOK
«OCHOBHBIC KJTACCHI HEOPTaHHYECKUX https://m.edsoo.ru/00ad9b7c
COCITMHEHUI
48 I'enernueckas cBs3b MEXK]y KJlacCaMu bu6mmoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/00ad9a50
bu6 OK
49 O06o01meHne ¥ CHCTEMAaTH3alKs 3HAHUI hgp?;ﬁ:iiilru 100ad9ch?
K 6orta Ne3
50| "Ochomie xaaces neoprarccKix buGorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COCAMHCHMI
I1
€pBbI€ MOMBITKU KIACCH(PUKAIIUU BuGmiorexa 1IOK
51 XUMUYECKUX dIeMeHTOB. [loHsaTHE O

rpynmnax CXO4HbIX 3JIECMCHTOB

https://m.edsoo.ru/00ad9ffa
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Ilepnonnueckuii 3akoH u [lepuoanueckas

52 cucTeMa XMMHU4YECKuXx aemeHToB /. 1. Bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
Meneneera
53 [Tepwrompl, TPYIITBL, TOATPYIIITHI Bubnuotexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubnuorexa [JOK
N3oTomsI https://m.edsoo.ru/00ada342
CtpoeHne 3IEKTPOHHBIX 000JI0YEeK aTOMOB
55 3J'ICpMeHTOB Heplfozmqecxoﬁ cucremsl J[. U. bubmmorexa LIOK
https://m.edsoo.ru/00ada6bc
Menpneneera
XapaKTepruCTHKAa XUMHIECKOTO dJIEMEHTA
56 o I;ro HEJm)KeHI/HO B [lepnoanueckon bubmorera [IOK
https://m.edsoo.ru/00ada824
cucteme /1. 1. Menaeneera
3nauenue [lepuoandeckoro 3akoHa ajis
57 pa3BuUTHUS Hayku U paktuku. [1. . bubmuorexa [JOK
MeHeneeB — y4EHBIH, TeIaror u https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
58 DJIEKTPOOTPHUIIATEIILHOCTH aTOMOB bubmuoreka [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMoHHas XxuMru4eckas CBsI3b Bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHast moJisipHast XMMUYECKas CBSI3b Bubmuorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossipHasi XuMUYeCKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CrereHb OKHUCICHUS

https://m.edsoo.ru/00adae28
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OKHUCINTEIRHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

63 peakiuu 1 https://m.edsoo.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBHUTEIN 1 Brbmiorexa LIOK
https://m.edso0.ru/00adb076
65 KonrtpomnsHast padora Ne4 mo teme 1 bubnuorexa [JOK
«CrpoeHue aroMa. XUMHUYECKas CBSI3bY» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011eH1Ee 1 1 bubnnorexa [JOK
CHCTeMaTH3allMs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eH1E 1 1 bubnuorexa [JOK
CHCTeMAaTH3allMs 3HAHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011eH1Ee 1 1 bubnuoreka [IOK
CHCTeMAaTH3allMs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTnueckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl

[Tepuoanueckuit 3akoH. [lepronnueckas

1 CI/IfTeMl; XUMHYECKUX aneMIe)HT(I)lB . . 1 bubmmorexa LIOK

https://m.edsoo.ru/00adb59e

MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB

2 XI/IMI/I‘—I@CKEIX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK

https://m.edsoo.ru/00adb6b6

TIEPUOJIOB

3 Knaccudukarus u HOMeHKIaTypa 1 bubmuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XMMHYEeCKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJNTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpeHue u yriyobiaeHne 3HaHUIA 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca»

6 Knaccudukanys XuMUUeCKuX peakiinii 1 bu6mmoreka [JOK
110 Pa3JINYHBIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0

, [ToHsITHE O CKOPOCTH XUMHYECKON BuGmmorexa [OK
peakiuu. [loHATHE O TOMOTEHHBIX U 1 https://m.eds0o.ru/00adbeda
TeTepOreHHBIX PEeaAKIIUIX
[ToHsITHE O XUMHUYECKOM PAaBHOBECHH.

3 @DakTopsl, BIUAIOIIME HA CKOPOCTh 1 bubnuoreka [IOK
XHUMHUYECKON PEaKIuy U TOJ0KECHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
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OKHUCINTEIRHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakinuu https://m.edsoo.ru/00adcade
T N
10 | macoommmnn e u enatie BuGorera LIOK
A HHALHH. https://m.edso0.ru/00adcd68
DJIEKTPOJIUTEI
11 MoHHbIe YpaBHEHUS PEAKIIUN bubmorexa HOK
M peaxi https://m.edso0.ru/00add448
X N
12| ocnonannti » cacre npeacrasnermi o6 BuGorera LIOK
. ped https://m.edso0.ru/00add5d8
AIEKTPOIUTHICCKON JTUCCOITHAITTT
X N N
13 | mpercrantemi of anexrpommeckof BuGorera LIOK
pel P https://m.eds00.ru/00addgh2
JIUCCOLIMALTIA
14 [Tonsatre o ruapoIU3€E COJIEN bubmorera [IOK
P https://m.edso0.ru/00add9d4
bu6mmoreka [IOK
15 00600 7|
o0lIIEeHNE U CHUCTEMATU3aLMs 3HAHUI httos://m.edsoo.ru/00addd12
[Ipaktruueckas padora Ne 1. «Pemenne bubmuoreka [JOK
16
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
K oora Ne2
17 «QOEZIIZ:H;II{;:HP;G;T; (;Iccn(? TI/IeallVI eI/I}I bubmorexa [JOK
p A 1AL https://m.edsoo.ru/00addecO
XHWMHYECKUE PEAKIIUU B PACTBOPAX)»
18 | Xooumeos cotrss s npeters BuGmorera LIOK
pHMep https://m.edsoo.ru/00addfe2
XJIopa
XJIOpOBOAOPOA. E?omIHa;I KHCJIOTA, BuGmoreka LIOK
19 XUMHYECKHUE CBOMCTBA, MOy4YEHNE,

MMPUMCHCHUC

https://m.edsoo.ru/00adel104
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[Ipaktuyeckas padora Ne 2 o teme

20 «Ilony4yenue coysIHON KUCIOTBI Bubmorexa HOK
N ’ https://m.edsoo.ru/00ade348
M3Yy4CHHE €€ CBOMCTBY
Beruncnenus o ypaBHEHUSIM
21 XUMHUYECKUX peal}clgnﬁ €CJIN OIUH U3 bubmmorexa [JOK
’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mast XxapakTepuCTHUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpyrmst https://m.edsoo.ru/00ade64a
AToTpOoTHBIe MOTU(UKAIIUNA CEPHI.
23 Haxoxf))]eHHe ceijI1 I/Iq)eé c:eaHHeII){Hﬁ B bubmmorexa [JOK
’ https://m.edsoo.ru/00ade64a
MpUPOJIe. XUMUYECKHE CBOHCTBA CEPBI
24 CepoBopopoi, cTpoeHue, Pu3ndecKue u bubmuorexa [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepsl. CepHast KUCIIOTa
25 (bmnjecxnz u xmfnqecme CBOI;ICTBa Bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKHE peaKlnu, JIekKaIle B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 nonyqulf;I CEPHOU KHUCIIOTHI. bubmmorexa LIOK
. https://m.edsoo.ru/00adec8a
XUMUYECKOE 3arpsi3HEHUE OKpY Karolen
Cpelbl COeIMHEHUSIMU CEPhI
97 Brruncienue MaccoBO 10JIM BEIXOJA bu6mmoreka [JOK
MPOJIYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO01as xapakTepucTrUKa 31eMeHTOB VA-
28 rpynnsl. A30T, paclipoCTpaHEHHE B bubnuoreka [IOK

npupoe, GU3nUecKue U XUMUIECKHEe
CBOMCTBA

https://m.edsoo.ru/00adeea6
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AMMUak, ero (pu3n4YecKue 1 XUMHIECKHUE

bubmuoreka [JOK

29 CBOWCTBA, MMOJIyUYCHHE U TIPUMCHECHUE https://m.edsoo.ru/00adf004
[TpakTuaeckas padorta Ne 3 mo Teme

30 «l?lonyquHe ahEMHaKa U3y4YeHHE ero Bubmiorexa LIOK

8 ’ https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ pusndeckue u bubnuorexa [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHMSI B KQUeCTBE MUHEPATHHBIX

32 ynoOpeHnii. XuMu4deckoe 3I:1rp513HeHI/Ie Brbmiorexa LIOK

5 https://m.edsoo.ru/00adf518
OKPYKArOIIeH CPelibl COSAMHCHUSIMH
azoTa
®dochop. Okeun bochopa (V) u
33 (bOC(g)OII))Haﬂ KI/I(JIIJ'I((l))Ta (bqn/ll):«m(qelme u Bubnuorexa LIOK
. https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOMCTBA, MOIyYEeHHE
Hcnons3oBanue hocdaTtoB B KauecTBe
34 MHHEPaJTbHBIX yz[qc))Gpi)HHﬁ. 3arpsi3HEHHE Bubnuorexa LIOK
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTaMu

35 VYraepon, pactipocTpaHEHHUE B IPUPOJIE, bubmuoreka [JOK
(bu3nUecKrue ¥ XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHUE CBOMCTBA. JKOJOTMUYECKUE bubmuoreka [JOK

36
IPOOJIEMBI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepoaa (1V)

37 VYronpHas KUCIOTa U €€ CoNun Bubmiorexa LIOK

https://m.edso0.ru/00ae006¢

38 ITpakTuyeckas padora Ne 4 o reme bubnuoreka [IOK

"[losrydyeHne yriaekucoro rasa.

https://m.edsoo.ru/00ae027¢
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KauecTBeHHas peakuus Ha kKapOOHaT-

noH"

[lepBoHavabHBIC TOHATHS 00

bubmmoreka [{OK

39 OPraHNYECKUX BEIIECTBAX KaK O
p https://m.edso0.ru/00ae054e
COCIMHEHUSX yTIIepoaa
40 Kpe 4 U ero COCIUHE bubnuorexa [JOK
MHHI U er WHEHUS
p 4 https://m.edso00.ru/00ae080a
[IpakTueckas pabota Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TEME bubnuorexa [JOK

41 .

«BaxHeimne HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COEIUHEHUD)
KonrponsHaas padora Ne3 o teme
" o P o pe o Bu6miorexa [JOK
«Baxxneinne HeMeTawIbl U UX
https://m.edso0.ru/00ae0e18
COEIUHEHUS
OO6mrast XapakKTepUCTHKA XUMHUECKHIX
DJIEMEHTOB — METAJLIOB.
bu6mmoreka [IOK
43 Meramnueckast CBSI3b U MeTaJNINUeCKas
. https://m.edsoo0.ru/00ae103e
KpUCTaJUTHYecKas pemérka. Ouznueckue
CBOICTBa METAJIOB
XUMHAYECKHE CBOMCTBA METAJLJIOB.
44 e ccKuii cruii bu6mmoreka [JOK
JIEKTPOXUMHUUECKUN PSII HAIPSHKEHUI
p P p https://m.edso0.ru/00ae1156
METAILIOB
OO61ue crnocoObl MOTyYEHHUS] METAJLIOB.

45 Crnasel. BeruucineHus no ypaBHEHUAM bubnuorexa [IOK
XMMHYECKMX PEaKIUil, €CIIM OJUH U3 https://m.edso0.ru/00ae1156
pEareHToB COMEPKUT MPUMECH

bu6mmoreka [JOK
46 IlonsTHE O KOPPO3UM METAIIIOB

https://m.edsoo.ru/00ae1278



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

bubmuoreka [JOK

41 [Henotrbre MeTanIb https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS bubmmorexa [JOK
https://m.edsoo.ru/00ae14b2
49 [Ienouno3eMeNbHBIC METAJLIIbI — bubmmoreka [{OK
KaJIbIIMH U MarHUH https://m.edsoo.ru/00ae15e8
50 Bakueiimue coeTuHEHNS KaJILINS bubmmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O06o0menue 1 cucTeMaTH3alus 3HaHUH
52 JKEcTroCTh BOBI M CITIOCOOBI €& bu6moreka [IOK
yCTpaHeHHUS https://m.edsoo.ru/00ae1886
53| oo st Bubmoresa LIOK
——" https://m.edsoo.ru/00aelae8
. Bbubanorexa IHIOK
>4 AdmromHiHi https://m.edsﬁ).ru/Oan1c64
55 AMdoTepHbIE CBONCTBA OKCHIA U bubmuoreka [JOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
o Keneso https://m.edscﬂ).ru/Oan1d86
57 OKcupl, THAPOKCUIBI M COJIU XKeJe3a bu6mmoreka [JOK
(I u xenesa (M) https://m.edsoo.ru/00ae35e6
58 O000111eH1E U CUCTEMATHU3aIUs 3HAHUN
[IpakTueckas pabota Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 33]a4 110 TEME bubmuoreka [JOK

«BaxHel1me MeTajuibl 1 UX
COEIUHEHUSI

https://m.edsoo.ru/00ae3de8
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Beruncienus 1o ypaBHeHUAM
XUMUYECKUX PEAKLUN, ECIIU OJIUH U3

60 pEareHTOoB JIaH B U30BITKE HITU COACPKHUT 1 bubmmorexa [JOK
’ https://m.edsoo.ru/00ae1750
IIpUMeCH. BeIuucienus MaccoBOi 10JIH
BBIXOJIa MPOJIyKTa PEaKIIUN
61 O06o01enne U cucTeMaTu3anus 3HaHu ! 1
KonTponbnas pabota Ne4 no teme
62 «BaxHeWe MeTayuTbl B HX 1
COCITUHCHHS
63 BemectBa u maTepuainbl B IOBCEAHEBHOMN 1 bubnuoreka [IOK
YKU3HHU YCITOBEKA https://m.edsoo.ru/00ae3f50
64 XHAMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEeH 1 bubnuoreka [IOK
cpebl https://m.edso0.ru/00ae4270
65 Ponb XxvuMum B perieHrnn 3K0JIOTrHYECKUX 1 bubmuorexa [JOK
npoGiiemM https://m.edsoo.ru/00ae4270
66 PesepBubIit ypok. O6001meHue u 1 bubmuorexa [JOK
CHCTEMAaTHU3alus 3HAHUIT https://m.edsoo.ru/00ae0d0a
67 PeszepBubIit ypok. O6001eHNE 1 1 bubmuoreka [JOK
cHCTeMaTH3aIHsl 3HAHUI https://m.edsoo.ru/00adb33c
68 PeszepBubIit ypok. O6001eHNE 1 1 bubmuoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJWYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O [TPOLECCA

OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIBI U1 YYHEHUKA

» Xumus 8-9 xnacc / I'abpuensa O.C., Ocrpoymo N.I'., CagkoB C.A. Aximoneproe obmectBo «M3natensctBo «lIpocBemenne» 2023r

[Mpunoxenne KouTponpHas pabota 3a Kypc 8 Kiacca



Tun Makec.

Ne IMposepsieMbie 2IEMEHTHI COACPKRAHUA LAUSTREY PR

1 |Ilpocteie u cnoxubie sBemectTsa. CmecH. Ou- BO 1
3HYECKHE M XHMHYUCCKHE SBJICHHSA

2 |Cocras ¥ cTpOEHHE aTOMA BO 1

3 | BaneHTHOCTB: BBICIIAA M HH3LIAA BO 1

4 |KosaseHTHas 0 HOHHAA XHMHYECKaA CBA3b BO 1

5 | Xumuueckue cBOHCTBA HCOPraHWUYCCKUX Be- BO |
LECTB

6 |Ilpasuna rexuukn GeszonacHocTy npu pabore BO 1

B naboparopuu. Mero/st noayveHus BelecTs
H pa3jIe/ICHHs CMECeit.

7 | Knaccndukaums 1 HOMCHKJIATYpa HEOPraHH- KO 1
YCCKHX BCUICCTB.

8 | THObI XHMHYECKHX peaKiiHii KO 2

9 | U3ameHenne pajanyca aTtoMOB, AJIEKTPOOTPHLA- KO 2

TEJIBHOCTH, METAUIHYECKHX H HEMeTaJUIH4e-
CKHX CBOKHCTB 1O rpyninaM u NepHoaaMm mne-
PHOJMYECCKOH CHCTEMbI XMMHYECKHX 3JIEMEH-
ToB JL.M.Mennenecesa.

10 | XumHuecKkHe CBONCTBA HEOPIaHHYECKHX Be- KO 2
1ECTB

11 |Ienernueckas CBA3bL MCIKAY OCHOBHBIMM PO 2
KJIACCAMM HCOPIraHHYESCKHX COCAHMHCHHI

12 |3anaua: Berunciaenme Macenl (06beMa) Benie- PO 3

CTBa 110 H3BECTHOH Macce (00beMy) pearenta
HJIH NPOJLYKTA PEaKItHK
HTOro 18

Coorsercrane Ganion, NMONYHYEHHBIX 33 BBINOJIHCHHE 3aJaHMI,
OTMETKE/OLCHKE 110 NATHOAIILHOMN WIKAIE OUCHHBAHHSA
Ormerka 2 3 4 5

Yucao da108
38 PAGOTY 0-5 6-10 11-14 15-18




Npn Boimoauwenuwn 3aganuii Ne 1-6 obBeaure KpyxRKoOM HOMEp
BbiOpannoro orsera. Eciin Bul 00BeJIH HE TOT HOMEP, TO 3aYEepPKHMH~
TE ero Kpecrom, a 3arem obBeanTEe HOMEP NPaAaBHJILHOIO OTBETA.

1. K hnznueckum ABICHUAM OTHOCHTCH MPOLIECC

1) ropenns cnuuskuH

2) pxaBiIcHHA X)Kene3a

3) ceopaunBaHus Genka

4) zarBepaeBaHus napacpuHa

CyMMapHOC HYHCIIO JICKTPOHOB B aTOME XHMHYECKOro ICMCHTA,
pacnojoxeHHoro B 3-m nepuoae VII A rpynnel, paBHO

17
2) 15
3)17
4) 35

. 3HavYeHHE BBICHICH M HH3UICH BAJICHTHOCTH XJIOpa COOTBCTCTBECHHO

paBHO

1)V u 111
2)VIiul
3HIVuI
4y Viull

. BemecrBaMm ¢ HOHHON CBA3BLIO ABJIAIOTCH

1) Cl; 1 SO,

2) CaO n NaF
3) N> u KsS

4) BaCl: u1 SiO;




5. C Boj10#t B3aHMOICHCTBYET KQXKIOC U3 IBYX BEUIECTB

1) CaO n S10,
2) FeOu COz

IPALO; 1 SO,
4) K;O " PzOs

. Bepubl s cy®/ieHns 0 npaBuiax TeXHHKH Ge30MacHOCTH B IIKOMb-
Hoit naboparopun?

A. JLis npoBesieHUs peakumnii MKy pacTBopaMH OOBLIMHO HCHONb-

3YHOT MEPHBIH LHIHHAP.

B. Ipu narpesanun BeuecTsa B npo%hp\xe €€ 3aKpBIBAIOT MPOOKOH.
N

1) BepHO TONIBKO A

2) BepHO TONBKO B

3) Bephbl 00a cykACHHS
4) oba cyxk/1eHHs HEBEPHBI

B 3anaumsnx Ne 7 u 8 na ycranosaenune COOTBETCTBHS 3ANMIINTE B

Tabanuy undpol BLIOPAHHLIX BAMH 0TBETOB.

3anummte uHpsl 0TBETA, COOTBETCTBYIOIME OyKBaM, B TabiuiLy.

A

b

r

8. YeraHoBHTE COOTBETCTBHE MEKIY YPABHCHHCM XHMHHYCCKOH peak-

A)
b)
B)

HHH H €C THITOM,

YPABHEHHE THIT
PEAKILIMH PEAKIIUH
Fe + H,SO, = H, + FeSO, 1) coennHenns
BaCl, + 2AgNO; = 2Ba(NO; )+ 2AgCl 2) pazioxeHus
K;O + H,O=2KOH 3) 3aMeleHus
2NaHCO; = Na,CO; + CO, + H,O 4) obMmena

Sanumure uudpsl 0TBETA, COOTBETCTRYIOMME OyKBaM, B Tabnuy.
A b B r

7. YCTanoBHTE COOTBETCTBHE MEkAy (GopMyaaMu M HA3BaAHMAMM Be-

IIECTB.
GOPMVYIIA

A)  P.Os 1)
b) H:PO, 2)
B) NaOH NJ)
I) Na;POy )$

5)

6)

HA3BAHUE
IHAPOKCHIL HATPHA
YroJibHas Kucaora
OKCHJI HATPHA
okcuz ocdopa (V)
thocar narpus
thocopuas kucnora

Orserami K 3ajaumam Ne 9-10 sBasiercs nocae10BaTeAbLHOCTh
undp. 3anumure noayvennvie uudpul B COOTBETCTBYIONIEM M0-

paake.

9.

B paay xumuueckux aemento Cl — Br — |

1) BO3pacTaeT YHCIO NPOTOHOB B A/Ipax aroMa

2) He HIMEHAETCA YHCIIO WICKTPOHOB BO BHELIHEM YICKTPOHHOM ClIOe
aTOMOB

3) yBEAHYHMBACTCA WICKTPOOTPHUATENLHOCTS

4) yMEHBIIAIOTCH panuyc;.u aToOMOB

5) yBEIHYMBACTCA MAKCHMA/ILHAA CTENCHD OKHCIICHHA

Orser:




10. Y3 npeu1okeHHOro nepedns (popmy’l BEUIECTB B PEaKIMIO ¢ OKCH-
aom yraepoaa(lV) serynaior

1) BOna

2) xeneso

3) oxcua Gapus

4) ruApPOKCHI KabIIHA
5) cepHas Kucnora

6) HUTpaT HATPUA

Orser:

Mpu sBuimoanennn 3ananuit Ne 11-12 noapobuo sanwmmre xoa ux
PeleHnst W NOJIYYEHHBIC Pe3YJIbTAThI.

11. Hanumure 3 YpasHenns peakumu, COOTBETCTBYIONIHE CXEME Npe-
BpaICHHH '

Al — AICl; — AI(NO;); — AI(OH);

12. Kaxkoii obvem Bojoposa (H.y.) BbUICIHTCH NPH B3aHMOJCHCTBHH
IIHHKA C pacTBOPOM, coziepkatuM 39,2 r cepHOit KHCA0ThI?




Ipn Beimoanenun s3apanmii Ne 1-6 obBemre KpyAKOM HOMEp
Boifpannoro orsera. Eciin Bol 00BeN HE TOT HOMED, TO 3a4ePKHK-
TE€ €ro Kpecrom, a 3aremM 00BeINTE HOMEP NPABIILHOI0 0TBETA.

1. K XHMHYECKHM ABICHHAM OTHOCHTCA MPOLIECC

1) nnaBneHus nIacTMacchl
2) HenapeHus cnupra

3) ckucanns MOJIOKa

4) KOHJCHCAUHK BOJIbI

2. 3apsn sapa atoMa XMMHHECKOTO 9JIEMEHTA, PacnolOKeHHOro
B0 2-M nepuoge VA rpynnsi, paseH :

1) +5
2)+7
3)+14
4)+ 15

3. Beicluas ¥ HH311A8 BAICHTHOCTH yrjiepoja B COCAHHCHHAX paBHa Co-
OTBETCTBECHHO

DIVuIV
2) 1Vl
3)IVu VI
4H1inlVv

4. KopanenrtHas HCNMOJAPHAA CBA3bL XaAPAKTCPHA VIS KaXJI0ro M3 JAByX
BCILECTB

1) CH4 1 P2Os
2)CO n KClI
3) Na:O H Ng
4) Hz H O_\




2 BapuaHT

5. C Boj10# B3aHMOZICHCTBYET KaX/10€ H3 JABYX BEIICCTB!

l) NaIO H 803
2) ZnO u CO,
3) FC;O; H P;Os
4) CuO u CO,

6. BepHbl JiH CyXKICHHS O NMPaBWIaX TEXHHKH 0E30MacHOCTH B MIKOMb-
Hoit naboparopuu?

A. Tlpu HarpeBaHuH NMPOGHPKH C PACTBOPOM €€ ClIC/IyeT pacnonarath

CTPOro BEPTHKAILHO.
B. [Ipu npoBecHUH ONBITOB ¢ PACTBOPAMH KHCIOT HCOOX0AMMO BCe-

/1@ HAJICBATh PC3IHHOBBIC MCPYATKH.

1) BepHO TONBKO A

2) BepHo TONBKO b

3) BepHbl 00a CywKaCHUSA
4) oba cyx/IeHHA HEBEPHEI

B 3azanmax Ne 7 u 8 Ha ycraHoBjeHHe COOTBETCTBHS 3anuiiure
B Tabauny un@pol BHIGPAHHLIX BAMH 0TBETOB.

7. YcTaHoBHTE COOTBETCTBHE MEKLY (POPMYJIOi H KI1acCOM BEILIECTBA,

GOPMVYIIA KJIACC
A) CLO, 1) ocHoBanue
B) HCI 2) comb
B) FeCl, 3) OKCHJI OCHOBHBIH

I') Fe(OH), 4) xkucnora
: 5) OKCHJI KHCIOTHBIH

3anummre undpsl 0TBETA, COOTBETCTBYIOIUME OYKBaM, B TabauiLy.
A b B I




8. YcraHoBHTE COOTBETCTBHE MEAKIY YPABHCHHEM XHMHUYECKOI peak-

LMH H e€ THIIOM.

YPABHEHHE
PEAKLIMH
A) MgCO; = CO, + MgO
B) Na,CO; + Ba(NO;); = BaCO; + 2NaNO;
B) 4FeO + O, = 2Fe,04
I) Mg+ FeSO, = Fe + MgSO,

Sanumnre uudpsl 0TBETA, COOTBETCTBYIONIHE OyKBaM, B Tabamity.

)
2)
3)
4)

THIT
PEAKLIMH
COeHHEHHA
pasIOKEHHS
JaMeLIeHUS
obmena

A b

I

10. U3 npeanoxeHHoro nepevHs (opmyi BELIECTB BpeakiuHio ¢ pac-
TBOPOM FHIPOKCHIA GapHa BCTynaoT

1)Na
2) P,Os
3) FeO
4) K,CO;
5) H.SO,
6) NaNO,

Orser:

lpn Bemoanenun 3ananuii Ne 11-12 noapobuo 3anumure Xo01 X
PeIeHHs W MOJYYEHHbBIC Pe3YAbTAThI,

Orseramu K 3anaunam Ne 9-10 siBasiercs nocse0BareabHOCTL undp.

3anMumuTe NOAYHEHHBIC HHPPLI B COOTBETCTBYIONIEM HOPSUIKE.

9. B paay xumudeckux 31emMenTos O — N — C

1) yMEHBIIAKOTCS 3apA/ibl /1P ATOMOB

2) BO3PACTACT YHCIIO HICKTPOHOB BO BHCUIHCM JICKTPOHHOM CJIOC

aToMOB
3) BO3paCTaET MEKTPOOTPHUATEILHOCTE
4) yMEHBIIAKOTCA PAIHYChI ATOMOB

5) ocnabeBaloT HEMETAUIHYCCKHE CBONHCTBA COOTBETCTBYIOUIHX HM

MNPOCTBIX BCUICCTB

Orser:

\
11. Hanummure ypaBHEHHS XMMHYECKHX PEaKIHii, COOTBETCTBYIOLHE
CXeMe IpeBpateHuiH

CO — CO; s N82C03 . CaCO;

12. Kakoii obbem Bogopoaa (H.y.) HeoOXoaumo a00aBHTL K OKCHIY
axenesa(l1l) maccoit 16 r, uToGsl OH NpopearHpoBa NOMHOCTHIO?




