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INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1o XMMUM Ha YpPOBHE OCHOBHOIO OOILEro oOpa3oBaHHUsI COCTABJIEHAa Ha OCHOBE
TpeOoBaHUIl K pe3ylbTaTaM OCBOEHMSI OCHOBHOH 00pa3oBaTeNbHON MpOrpaMMmbl OCHOBHOTO OOIIETO
obpazoBanus, mpexactaBieHHbIx B DPI'OC OOO, a Takke Ha ocHoBe (enepanbHOi paboueit
IpOrpaMMbl BOCIIUTaHHUA U C YYETOM KOHLEMLMHU MNPENoJaBaHus y4eOHOro mpeamera «XuUMHs» B
oOpa3oBarenbHbIX opranmu3ainusax Poccuiickoit @enepanmm.

[Iporpamma o XxuMuu JaéT MpeaCTaBICHHUE O IENAX, OOIIeH cTpareruu 00y4eHus, BOCTIUTAaHHS
U pa3BUTUA OOy4aroIUXcs CpeICTBaMM Y4eOHOro IpeaAMeTa, YCTaHaBIMBAaeT 00s3aTesIbHOEe
IIPEIMETHOE COEPKaHUE, IIPEyCMAaTPUBACT PACIIPEIEIICHUE €ro 110 KJIaccaM U CTPYKTypUPOBaHHUE 110
pazgenaM M TE€MaM [pOrpaMMbl IO XHUMHH, OINPEAENseT KOJIMYECTBEHHbIE W KaueCTBEHHBIC
XapaKTEPUCTUKU COJEP)KAHUSA, PEKOMEHIYEMYIO IIOCIEAOBATEIbHOCTh W3YYEHHsS XUMHUHU C YYETOM
MEXIPEAMETHBIX W BHYTPUIPEIMETHBIX CBSI3€M, JIOTUKM y4eOHOro mporecca, BO3PACTHBIX
ocoOeHHOCTeH 00yJaromuxcs, OnpeAessieT BOSMOKHOCTH IpeAMeTa Ul pean3aluu TpeOOoBaHUM K
pe3ynbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelIbHOM IMpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs, a TaKxke TpeOOBaHHI K pe3ynbTraTaM OOy4YeHHs XMMHMHM Ha YpOBHE Iesiel M3ydeHHs
npeaMeTa ¥ OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEILHOM NEATENFHOCTH O0YYaromerocsi o OCBOCHHIO
y4eOHOro cozlepx aHusl.

3HaHME XUMHUHU CIYXHUT OCHOBOM a1 (OpMUPOBaHUS MHUPOBO33PEHUsI OOYy4aroLIErocsi, €ro
NPEICTAaBICHUH O MaTEepUATbHOM EIMHCTBE MHpPA, BAXHYIO pPOJb WUIPAIOT (OpMHUpYEMbIe XUMHUEH
IPEICTaBICHUs O B3aUMOIPEBPAILEHUSAX SHEPTUU U 00 3IBOJIOLUHU BELIECTB B MPHUPOIE, O IYTIX
pelieHus ri100anbHbIX MPOOJIeM YCTONYMBOI'O Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOW, IHEPreTHUUECKOM,
MUIIEBON U 3KOJIOTUYECKOi 0€301MacHOCTH, MPOOIEM 3ApaBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealn3allMd BO3MOXKHOCTEH JIi CaMOpa3BUTUS M (DOPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 00mel U (YHKIIMOHATBFHOU TPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHME MBIIUICHUS U TBOPYECKMX CIIOCOOHOCTEH oOydarolmuxcs,
HABBIKOB UX CaMOCTOSITENIbHOM y4eOHOW AEATEeIbHOCTH, SKCIEPUMEHTAIBHBIX U UCCIIEN0BATEIbCKUX
YMEHUH, HEOOXOAUMBIX KaK B IIOBCEIHEBHOM JKU3HHU, TaK U B MPO(ecCHOHATBHOMN e TeNbHOCTH;

3HAKOMHUT CO Crelu(UKON HaAyYHOrO MBIIIJICHHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOIO B3IJIs/1a Ha
€IMHCTBO NPUPOJbI M YEJIOBEKA, SBJSETCSI OTBETCTBEHHBIM 3TAlloM B (DOPMHUpPOBAHUHM €CTECTBEHHO-
HAy4YHOHM IPaMOTHOCTU O00YYarOIUXCS;

CrocoOCTBYeT (POPMUPOBAHHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyUHBIM 3HAHUSM, K
IpUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTMUECKOE 00pa3oBaHKe 00yUYatomuXCsl.

JlanHple HampaBieHHUs B OOYYEHHHM XHMHUHU OOECIEUMBAIOTCS CIEHU(PUKON COJEpKAHUS
y4eOHOro npeaMera, KOTOPBIA SBISETCS MEeNarorMueckd aJalTUPOBaHHBIM OTpakeHHeM O0a3oBoi
HAyKW XAMUHW Ha OMPECITEHHOM dTare €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPHEHTUPOBAH HAa OCBOCHHE
00yJaroIMMHCS. CUCTEMbI IEPBOHAYAJBHBIX MOHATUH XHMHH, OCHOB HEOPIaHWYECKOH XUMHH H
HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MOHATUH OPraHUYECKON XUMUH.

CrpykTypa coaepKaHust IpOrpaMMbl 10 XUMHUH c(hOpMHUpOBaHA HA OCHOBE CUCTEMHOI'0 ITOX0/1a
Kk e¢ m3ydeHuro. ConepikaHue CKIAQJbIBACTCA M3 CHCTEMBI IOHATUH O XUMHYECKOM DJIEMEHTE U
BEIIECTBE U CUCTEMBI MOHATHI 0 XUMHUUYECKOH peakunu. O0e 3TH CUCTEMbI CTPYKTYPHO OpraHU30BaHbI
[0 IPUHLMILY I10CJIE€I0BATEIbHOIO PAa3BUTUS 3HAHUN HAa OCHOBE TEOPETUYECKUX IPEACTaBICHUM
pa3HOro YpOBHS:



— aTOMHO-MOJIEKYJIIPHOI'O YYE€HHS KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akoHa [{. 1. MeneneeBa kKak OCHOBHOI'O 3aKOHA XMMHHU;

— YYEHHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBSI3U;

— IPEJCTaBIIEHUHN 00 3JEKTPOIUTUUECKOMN INCCOLMAIINY BEILIECTB B PACTBOPAX.

Teopernyeckue 3HaHUS pacCcMaTpPUBAIOTCA HA OCHOBE OMIIUPUYECKHA TOJNYYECHHBIX U
OCMBICIIEHHBIX (aKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHSI K JAPYrOMY, BBITIONHSS
GyHKIIUA OOBSICHEHUsS] W TPOTHO3MPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOJTYYCHHUS U3Y4aeMbIX BELIECTB.

OcBoeHue MPOrpaMMBbI MO0 XUMHUU CITOCOOCTBYET ()OPMUPOBAHUIO MPEACTABICHUS O XUMHUECKOI
COCTABJISIFOLIEH HAYYHOW KapTHHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPO/IbI, HEHHOCTHOTO OTHOIIECHUS
K Hay4HOMY 3HAaHUIO M METOJaM MO3HaHUs B Hayke. M3yueHne XUMUU MPOUCXOIUT C MPUBJICUCHUEM
3HAHWUM U3 paHee U3YYEHHBIX yUeOHBIX MpeaMeToB: «Okpyxaromuii Mupy, «buonorus. 5—7 Kiaccel» U
«®Dusuka. 7 Knacey.

[Ipu m3yyeHMH XMMHUU TPOUCXOAUT (OPMHUPOBAHME 3HAHWK OCHOB XHMMHYECKOM HAyKH Kak
00JIacTH COBPEMEHHOT'O €CTECTBO3HAHHUSA, MPAKTUYECKOW NEATENbHOCTH YEeNOBEeKa M KaK OJHOrOo W3
KOMITOHEHTOB MHUPOBOM KYJIBTYpHI. 3a/1adya y4eOHOro mpeaMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMBI
XUMHYECKUX 3HAHUM — BaXHEWIUX (HaKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX IOJOKECHUH,
JOCTYIHBIX 00OOIIEHWI MHPOBO33PEHUECKOr0 XapaKTepa, sI3bIKa HAyKH, B MPUOOIIEHUN K HAyYHBIM
METO/IaM TIO3HAHUS TP U3YYCHUH BEIIECTB M XMMUYECKUX PeaKiuii, B (GOPMUPOBAHUU U PA3BUTHH
MO3HABATEIbHBIX YMEHUN U UX IPUMCHCHHUH B YU€OHO-TTO3HABATEIILHON U Y4eOHO-HUCCIIeI0BATEIbCKON
JEeSITeNIbHOCTH, OCBOGHUU MIPABHII O€30MIaCHOr0 OOpAIeHHsI ¢ BEIECTBAMU B MOBCEAHEBHOMN )KU3HU.

[Ipy w3ydyeHMM XWMHH HAa YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs Ba)XXHOE 3HAYCHUE
IPUOOpENH TaKUE LENH, KaK:

— (opMUpOBaHHE HHTEIEKTYaIbHO DPAa3BUTOW JUYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPYJIHMYECTBY, CaAMOCTOATEILHOMY TMPUHATHIO PEIIEHUN, CIOCOOHOW aJanTHpPOBAaThCs K OBICTPO
MEHSIOIINMCS YCIIOBUSAM >KU3HU;

— HampaBJICHHOCTb OOy4YeHHS Ha CHUCTEMaTHYeCKOoe MpHOOIIeHHEe OOyJarommxcs K
CaMOCTOSAITEIILHON TTO3HABATEIIBHON NEATETLHOCTH, HAYYHBIM METOJaM IO3HaHHS, (HOPMHPYIOUTUM
MOTHBAIIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— ofecrieueHne YCIOBUH, CHOCOOCTBYIOUIMX TMPUOOPETEHHUIO OOYYaIOUIUMUCS  OIbITa
pa3HOOOpa3HOW JEATEIBPHOCTH, TO3HAHUS W CAMOIO3HAHMs, KIIOUEBBIX HAaBBIKOB (KIFOUEBBIX
KOMITETEHIIN ), UMEIOIIMX YHUBEPCAIIbHOE 3HAYECHUE ISl PA3JIMUHBIX BUJIOB J€ATEIbHOCTH;

— (hopmupoBaHue ob1el HyHKIIMOHATFHON U €CTECTBEHHO-HAYUYHOI TPAaMOTHOCTH, B TOM YHCIIE
YyMEHUU OOBACHITh W OIICHUBATH SBJICHHUS OKPYXAIOMIEr0 MHpA, HCIONb3YysSd 3HAHUS U OIBIT,
MOJyYEHHBIC MPU U3YYCHUH XUMUU, IPUMEHSITh UX MPHU PEIICHUU MPOOJIeM B TTOBCETHEBHOM XKU3HU U
TPYJIOBOM I€ATEIbHOCTH;

— ¢opMupoBaHue y OOy4YalOMMXCA TYMAaHUCTUYECKHX OTHOIICHWH, TMOHUMAHUS II€HHOCTH
XUMHUYECKUX 3HAHUU JUIS BBIPAOOTKH YKOJIOTHUECKH IIeIeCO00Pa3HOro MOBEACHUS B OBITY U TPYJOBON
JIEATEBHOCTH B IIEJISIX COXPAHEHHUs CBOETO 3JJ0POBbS U OKPY’KAIOIIEH PUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIUM K O0YYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOIIO MU CAMOBOCIIMTAHHUIO HA
OCHOBE YCBOCHHS OOIIEYEIIOBEYECKIX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOodwiIs U
HAIPaBIEHHOCTHU JabHEHIIEero 00y4eHUs.

OOmiee 4McaO0 4acoB, OTBEAECHHBIX JUIsl M3y4EHUS XMMHUHM Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBanusi, coctaBiseT 136 yacos: B 8 kimacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68 yacoB
(2 gaca B HezeIO).



COJAEPKAHUE OBYYEHMUA

8 KUIACC

IlepBoHauya/ibHbIE XUMHYECKHE MIOHATHS

[Ipenmer xumuu. Poiap XMMHUM B JKM3HU 4YeJIOBEKa. XMMUA B CHCTEME HayK. Tena U BemecTna.
®usnyeckue CBOMCTBA BelleCTB. ArperaTHoe cocTosiHME BemlecTB. [loHsATHE 0 MeTonax MO3HaHUS B
xumuH. Ynctele BemecTBa 1 cMecu. CriocoObl pa3ienieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XUMUYECKHE deMeHThl. CHMBOJIBI XUMUUYECKUX 3JIEMEHTOB. [IpocTeie n
CJIO)KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumunueckass Gopmyna. BajgeHTHOCTP aTOMOB XMMHUYECKMX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BemiecTB. OTHOcUTENbHASE aTOMHasi Macca. OTHOCUTENIbHAs MOJIeKyIsipHas Macca. MaccoBas
JI0J1s1 XUMHUYECKOT0 3JIEMEHTA B COEIUHEHUU.

KonnuectBo BemectBa. Monb. MonsipHas Macca. B3anMocBsi3b KOJIMYECTBA, MACChl U 4YMCIA
CTPYKTYPHBIX €IMHHUII BeulecTBa. Pacuérsl mo opmynamMm XUMHUYECKHX COETUHEHUH.

@U3NYECKNE U XMMHUUECKUE SIBJICHNA. XUMHUUYECKasl Peakus U €€ MPU3HaKU. 3aKOH COXPaHEHUs
Macchl BEHIECTB. XUMHUYECKHE ypaBHeHusA. Knaccudukanus XUMHUYECKUX pPeakiuil (coenTuHeHus,
pasoKeHus, 3aMeleHus1, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XHUMHYECKOW MOCYAOH, MpaBUiaMu pPa0bOThl B Jaboparopuu U MNpUEMAMU
oOparnieHus ¢ 1abopaTopHBIM 000pYAOBaHUEM, U3YUYCHUE U OMHCaHNE (PU3NIECKUX CBOMCTB 00pa3IloB
HEOPraHMYECKHX BEIECTB, HaOmroaeHue (usnueckux (TIIaBI€HUE BOCKA, TassHUE JIbJa, pacTUpaHUE
caxapa B CTYIKe, KUTIEHUE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOpEeHHE CBEYM, MpPOKaIHBaHUE
MEIHON TPOBOJIOKH, B3aMMOJEWCTBHE MeJa C KHUCIOTOM) SIBICHUW, HAOMIOJCHUE U ONHCaHHE
IPU3HAKOB IIPOTEKAHMUS XMMMUECKUX peakuuil (pa3loKeHHe caxapa, B3aUMOJEHCTBHE CEpHOI
KUCJIOTHI ¢ XJOpUAOM Oapus, paznoxenue ruapokcuaa menu (1) mpu narpeBanuu, B3aumopaencTBue
Kene3a ¢ pactBopoM conu Meau (1), n3yuenrne cnocoOoB pa3iesieHust CMecel: ¢ TTIOMOIIBI0O MarHUTa,
¢uipTpoBaHMe, BBIMApUBAHUE, AUCTIILIANMS, Xpomarorpadus, MPOBEAEHUE OYUCTKH IOBAPCHHOM
COJM, HAONIOJIEHWE M OINHCAaHUE pe3yNbTAaTOB TMPOBEIEHUS OIbITa, HILIIOCTPUPYIOMIEIO 3aKOH
COXPAHEHHUS MacChl, CO3/IaHNE MOJIEJIe MOJIEKYI (IIapOCTEPIKHEBBIX ).

Basknelinmue npeacTaBuTe 1 HEOPraHMYECKUX BeLleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopox — 3J€MEHT M NIpOCTOE BEMIECTBO.
Haxoxnenue kuciopopa B mnpupoe, (uU3HUecKHe M XUMHYECKHE CBOWCTBA (peakUUU TOpPEHUs).
Oxcunpl.  Ilpumenenune xkucnmopona. CrocoObl TMONydeHHs KHCIOpoJa B J1a0opaTopuu |
npomblnuieHHocTd. KpyroBopor kucinopona B mnpupone. O30H — auloTponHas MoAu(pUKanus
KHCIIOpO/a.

TermnoBoit  >PQeKT XUMHUUECKOM peakuuu, TEPMOXMMUYECKHE YpaBHEHUS, 0JK30- U
SHJIOTEPMUYECKHE peakuuu. TOMIMBO: yrojib U METaH. 3arpsi3HeHNUE BO3/1yXa, YCUIIEHNE MapHUKOBOI'O
s dexTa, pa3pyrieHue 030HOBOT'O CIIOSI.

Bonopon — anemeHT u mpoctoe BemecTBo. HaxoxxaeHune Bogopoaa B npupojae, GU3NUecKue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI nmony4yeHus. Kucmotsl u conu.

MonsipHblit 00BEM Ta30B. Pac4€Thl 10 XMUMHYECKIM YPAaBHEHHSIM.

®dusnueckue cBoWcTBa BOAbl. Boma kak pactBopurens. PactBopel. Haceluennsle u
HEHACBIILIEHHbIE PacTBOPbI. PacTBOpMMOCTh BeliecTB B Boje. MaccoBasi 10yl BEIIECTBA B PacTBOpE.



XuMuueckue cBoMcTBa BoAbl. OcHoBaHudA. Ponb pacTBOpOB B NPUPOJAE M B KU3HU YEIOBEKA.
Kpyrosopot BojbI B ipupoe. 3arpsa3HeHue npupoaHbix Boa. OxpaHa U OYUCTKA IPUPOIHBIX BOJI.

Knaccudukamuss Heopranmdeckux coeauHeHuil. Oxcuapl.  Knaccudukanus  OKCHIOB:
coneoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aMdoTepHble) M HeconeoOpa3zyronme. Homenkmarypa
okcuoB. duznueckrue U XUMUYECKUE CBOMCTBA OKCUIOB. [lonyyeHnne okcuaoB.

OcHoBanus. Knaccudukanus ocHOBaHWM: IIENOYM M HEPACTBOPUMBIE  OCHOBAHUS.
Homenknatypa ocHoBaHuid. ®Pu3nyeckue W XUMHUYECKHE CBoOMcTBa oOcHoBaHuil. IlomydeHue
OCHOBAaHMM.

Kucnorel. Knaccubukanus kucnor. Homenkmarypa kucnor. Puznyeckue W XUMHUYECKUE
cBoricTBa KucioT. Psa akruBHoctu MetaimioB H. H. bekeroa. [Tonydyenue Kucior.

Conu. Homenkinatypa coneil. @uznueckue 1 XuMudeckue cpoiictsa coneil. [lonydyenue coneit.

['eneTnueckas CBs3b MEXKAY KJIaCCAMU HEOPTaHUUECKUX COCAMHEHUM.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpE/EJICHUE COJAEpKaHUs KUCIOpPOAa B BO3JyXe, IMOJIy4YeHHEe, COOHpaHHe,
pacro3HaBaHWe M HW3Y4YE€HHE CBOWCTB KHUCIOpOAa, HAOMIOJCHHE B3aMMOJCHCTBHS BELIECTB C
KHCIIOPOJIOM M YCJIOBHSI BO3SHHUKHOBEHHS W TIPEKpaIlleHHWs TOpeHus (moxapa), O3HaAKOMJICHHE C
oOpa3iamM OKCHJIOB M OMHCAaHWE WX CBOWCTB, MOJyUYE€HUE, COOMpPAHUE, PACTIOZHABAHUE U H3yUCHUE
CBOICTB Bojopoaa (ropeHue), B3zaumojielictBue Bomopomaa ¢ okcuaom wMeau () (Bo3zmoxkHO
WCITOJIb30BaHUE BHJICOMATEPHAIIOB), HAONIOJeHHE O0O0pa3IoB BEHIECTB KOJWYECTBOM | MOIIb,
UCCIIEIOBaHNE OCOOEHHOCTEH PacTBOPEHUS BEIIECTB C PA3JIMYHON PAaCTBOPUMOCTBIO, IIPUTOTOBJICHUE
pPacTBOPOB C ONpPEAEIEHHON MaccOBOW JOJEH pacTBOPEHHOIO BEILIECTBA, B3aUMOJACHCTBUE BOJIBI C
MeTaJUlaMH (HaTpueM M KayibliieM) (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPHANIOB), UCCIIEIOBaHHE
00pa3IoOB HEOPTaHMYECKHUX BEIIECTB pa3JIMYHbIX KJIAcCOB, HAONIOJCHHWE W3MEHEHHS OKPAacKU
WHIMKATOPOB B pacTBOpax KHUCIOT W IIENOoYel, u3ydeHue B3aumojeictBus okcuaa menu (l1) c
pacTBOPOM CEpHOM KHCJIOTHI, KHCJIOT C MeETaulaMH, pPEaKIuid HEeHUTpaau3aiuu, IMoIydYeHUe
HEpPacCTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO METalljla JPYrUM M3 pacTBOpa COJHU, PEIICHUE
SKCHEPUMEHTAIIbHBIX 33/a4 10 TeMe «BaxxHennme Kiaacchl HEOPraHUYECKUX COSAMHEHUIN.

Iepuonuyeckunii 3axkoH u Ilepumoamyeckass cucrema xumMuuyeckux d3jaemenros /. W.
MenpaeneeBa. CtpoeHne aToMoB. XHMHYeCKas CBf3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie TOMBITKH KiIacCU(DUKAIIMA XUMHUYECKUX 3JeMEHTOB. [loHATHE O Tpymmax CXOIHBIX
3JEMEHTOB (IIEJOYHbIE M IIETOYHO3EMENIbHBIE METAJUIbl, TAJIOr€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

ITepnonnuecknii 3akoH. [lepuoanueckas cucrtema xumuuyeckux anemeHToB J[. M. Menneneesa.
Kopotkonepronnas u jmHHonepuonHas ¢hopmel [lepronndeckoil cuCTEMbl XUMUYECKUX AJIEMEHTOB
. U. Menneneesa. Ilepuoasl u rpymmbsl. PU3UYECKUH CMBICI ITOPSAAKOBOIO HOMEpa, HOMEpPOB
MepHO/Ia ¥ TPYIIIHI SJIEMEHTA.

Crpoenune aromoB. CocTaB aTOMHBIX siaep. M3otombl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0orouek aToMoB NepBbIX 20 xumuueckux 3nemMeHToB Ilepuonnueckoii cucremsl J[. . Menneneesa.
XapakTepucTuka XMMHYECKOrO 3JIEMEHTa IO ero nojoxkeHuro B llepumogmueckoit cucreme JI. H.
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHMS paJnyca aTOMOB XHMHYECKHX 3JEMEHTOB, METAUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB IO TPYIIIaM U TIEPHOIaM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoanueckold CUCTEMbl XUMHUUYECKUX AJIEMEHTOB JIsS
pa3BuTHs Hayku U nipakTuku. 1. 1. MennaeneeB — yd€HbIN U rpak 1aHUH.



Xumuueckas cBsizb. KoBaneHTHast (MosisipHasi ¥ HEMOJSPHAsA) CBSI3b. DJIEKTPOOTPULATENbHOCTh
XUMHUYECKUX 3JIeMEHTOB. lOHHas CBS3b.

Crenenp okucieHus. OKUCTUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKUCIeHUs u
BOCCTAHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpas3lloB BELIECTB METAJUIOB M HEMETaJIOB, B3aMMOJCHCTBHE THAPOKCUIA IIMHKA C
pacTBOpaMH KUCIIOT U LIeJouel, MPOBEIEHUE OINbITOB, MIUTFOCTPUPYIOLUIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIUN (TOPEHUE, PEAKIINU Pa3NIOKEHUSI, COSUHEHN).

Mesxicnpeomemnmnole ceasu

Peanuzaius MexnpeIMeTHbIX CBsI3€l MPU U3yYeHUH XUMHUH B 8 KJIacCe OCYIIECTBIISETCS Yyepe3
UCTIONB30BaHUE KaK OOMUX EeCTECTBCHHO-HAYYHBIX TOHSATHH, TaK ¥ TOHITHHA, SBIISIOIIUXCS
CUCTEMHBIMH JIJIs1 OTJENbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIC TOHATHS: HAy4YHBIH (DAaKT, TUIOTE3a, TEOpHs, 3aKOH, aHaJH3,
CHHTE3, Kiaccu(uKaius, MepruoAnIHOCTb, HaOMIOICHHE, SKCIIEPUMEHT, MOACITUPOBaHNE, U3MEPEHUE,
MO/IeTb, SIBIICHUE.

®dusnka: Marepus, aroM, OJJEKTPOH, TNPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIMHI,
PaTOaKTUBHOCTh, MOJIEKYJIA, SJEKTPHUUECKUH 3apsii, BEIIECTBO, TEI0, 00bEM, arperaTHOe COCTOSTHHUE
BEIIECTBA, ra3, PU3NYECKHE BETUYHHbI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHeThl, 3BE3/1bl, COHIIE.

buonorus: gporocunTes, gpixanue, omocdepa.

I'eorpadusa: atmocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOABI, MOJE3HBIE HCKONAEMBIE,
TOILITUBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo u XuMu4ecKasi peakius

[lepunonnueckuii 3akoH. [lepuoanueckas cuctema xumuuyeckux anemeHToB J[. M. Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHYECKHX JJIEMEHTOB TEPBBIX TPEX
NEepPUOJ0OB, Kajus, KalbLUMUs M HUX COCIAUHEHHH B COOTBETCTBHUHM C IIOJOKEHHUEM »3JEMEHTOB B
[Tepuoanueckoii cucreme U CTPOCHUEM X aTOMOB.

CtpoeHne BemiecTBa: BHUIbI XUMHUYECKOW CBS3W. THNBI  KPUCTAUTMYECKUX  PEIMIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAIINYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIaTypa HEOpraHMYECKUX BEIIeCTB. XMMUUYECKHE CBOICTBA BEIECTB,
OTHOCAIIUXCS K Pa3IM4YHBIM KJIacCaM HEOPraHWMYEeCKUX COCAMHEHWH, TEHETUYeCKas CBS3b
HEOPTaHWYECKUX BEILIECTB.

Knaccudukamuss XMMHUECKUX peaKIHil MO pa3lIuyHBIM MpHU3HAKaM (IO YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEILECTB, MO TEIIOBOMY 3((DEKTy, 10 U3MEHEHHUIO CTEIEHEH OKHCIIEHUs
XUMHYECKHUX 3JIEMEHTOB, TI0 OOpAaTUMOCTH, TIO0 yYaCTHIO KaTaiu3aropa). JK30- U DHIOTCPMUYECKHE
peaKIui, TePMOXUMHYECKHE YPAaBHEHUS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. [loHsTHe 00 00paTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHaTHe O TOMOTreHHBIX M TeTeporeHHbIX peakuusx. [loHsTHe 0 Karanuse.
[Tonsitue o xuMudyeckoM paBHOBecHH. DaKTOPHI, BIMUSIONIME HAa CKOPOCTh XMMHUYECKOH peakiuu U
MOJIO’KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHMCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMHM,  AJCKTPOHHBIM  OalaHC  OKUCIUTEIbHO-
BOCCTaHOBUTENBbHOM peakiuu. CocTaBleHue YpaBHEHUI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKIUi
C HCIIOJIb30BaHUEM METO/1a JIEKTPOHHOI0 OajlaHca.



Teopust 3JIEKTPOJUTUYECKON IUCCOLMALMU. OJIEKTPOJIUTBHI M HEIJIEKTPOIUTHl. KaTHOHBI,
aHUOHBI. MeXaHu3M JUCCOLUAIMU BELIECTB C PA3IMYHBIMU BUAAMU XHUMHUYECKOW cBsizU. CreneHb
nucconnanui. CUIIbHBIE U CI1a0ble 3J1EKTPOIUTHI.

Peakuun unoHHOro oOMeHa. YCIIOBUS NPOTEKAaHUS pEakUuil HOHHOrO OOMEHa, IOJHbIE U
COKpalI€HHbIE HMOHHBbIE ypaBHEHUs peakuuil. CBOICTBa KHCIIOT, OCHOBAaHUH M COJIEH B CBETE
IpeCTaBICHUN 00 3NEKTPONUTHYECKON aAnuccouuanyuy. KauecTtBeHHble peakiiui Ha HOHBL. [IoHsATHE O
TUIPOJIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJESIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB — METaJJIOB
u HeMmMeTawioB (rpadura W anMasza), CIOXKHBIX BEHIECTB (XJOpUIA HATPUs), HCCICIOBAHHE
3aBHCUMOCTH CKOPOCTH XMMHUYECKOH peakiyy OT BO3ACUCTBUS Pa3IMUHBIX (PaKTOPOB, UCCIICAOBAHHE
3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Ipolecca IUCCOLMALMU KUCIOT, MLIelouell u comei
(BO3MOHO HCIOJIb30BAHUE BUJIEO MATEPHAJIOB), MPOBEICHUE OMBITOB, MIUTFOCTPUPYIOLIUX MPU3HAKH
MPOTEKaHUsl PEaKIMii HOHHOrO oOMeHa (0Opa3oBaHME OCajKa, BHIIEICHHE raza, 00pa3oBaHUE BOJBI),
OIBITOB, HJUIIOCTPUPYIOIIMX TNPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuid (ropeHue,
peaKkiuy pa3iokKeHHUs, COCTUHEHHS), paclo3HaBaHWE HEOPraHHMYECKHUX BEIIECTB C IOMOIIbIO
KayeCTBEHHBIX PEaKLUil Ha MOHBI, PELICHHE SKCIIEPUMEHTAIIBHBIX 3a7ad.

HeMeTaJiibl 1 UX COeJUHEHUS

OO6mas xapakrepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTENEHU
okucienus. CtpoeHne u (U3NUYECKHE CBOIMCTBA TMPOCTHIX BEIIECTB — TaJIOTEHOB. XWMHYECKUE
CBOWCTBA Ha IpuMepe XJjopa (B3aUMOAEWCTBUME C MeTallaMd, HEMeTaUlaMu, IIeJI0YaMH).
Xnoposogopon. ConsHas KHCIIOTa, XUMUYECKHE CBOWCTBA, OIy4deHe, mpuMeHeHue. [leiictBue xiaopa
U XJIOPOBOJOPOIa HAa OpPraHU3M YelloBeKa. BaxkHelie XJI0puabl M MX HaXOXKACHUE B IPUPOJIE.

OO6mas xapakrepuctuka syeMeHToB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHHs aTOMOB,
XapakTepHbIe CTeNeHN okucieHus. CTpoeHue u (U3N4ecKue CBOMCTBA MPOCTHIX BELECTB — KUCIOPOAa
U cepbl. AJUIOTpONHBIE MOIU(BUKAIMHM KHUCIOPOAA W Cephl. XUMHUYECKHE CBOICTBAa CEpBI.
CepoBonopoJi, cTpoeHue, puznyeckrue U XuMuueckue cBoicTBa. OKCUABI Cepbl KaK MPeJICTaBUTENH
KUCIOTHBIX OKcuaoB. CepHas Kuciora, (u3MUecKHe U XHUMHUYECKHE CBOMcTBa (00mIue Kak
IpeCTaBUTeNsl Kiacca KUCIOT U crneuupuyeckne). XUMHUYECKUE PEaKIUH, JeKallue B OCHOBE
IPOMBIIUIEHHOT 0 CII0c00a MOMy4YeHUs cepHON KUCIOoThI. [Ipumenenune cepHoit kucnotsl. Conu cepHoi
KHCJIOThI, KaueCTBEHHAs peaklus Ha cynabpar-uoH. HaxoxaeHue cepbl U €€ COEUHEHUN B MPUPOJE.
XHMMHYECKOE 3arpsA3HEHHE OKPYKAIOUIEH Ccpeabl COEAUHEHMSIMM Cepbl  (KHCIOTHBIE JIOXK[H,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAILLICHHS.

OO6mass xapakrepuctuka diaeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapakTepHbIE CTENEHU OKUCIIECHUS. A30T, paclpoCTpaHEHHE B MpUpoie, (Ppu3nuecKkrue U XUMUYECKUe
coiictBa. KpyroBopor azora B mpupone. AMMHaK, ero (u3Myeckue M XUMHUYECKHE CBOMCTBA,
nojgyyeHue u npumenenue. Conu aMMoHUs, X (QU3MYECKHUE U XUMHYECKHE CBOWCTBA, MIPUMEHEHUE.
KauyecTBeHHast peakuuss Ha HMOHBI aMMOHHS. A30THas KUCIOTa, €€ TMoiyueHue, (Qusnueckue u
XMMHUYEeCKHe cBoOHcTBa (oOmmMe Kak TMpeAcTaBUTeNs Kiacca KHUCIOT M cnenuduyeckue).
Hcnonb30BaHne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEpPaIbHBIX yI00peHUH. XHUMHYECKOoe
3arpsi3HEHUE OKPYXKAloIIeW Cpelbl COEIUHEHUSIMHU a30Ta (KUCIOTHBIE JOXK/H, 3arpsi3HEHUE BO3/yXa,
nmouBbl U BojoéMoB). Docdop, amtorpornasie Mogudukanuu (ocdopa, Guznyeckue U XUMHUYECKHE
cBoiictBa. Oxcua ¢ochopa (V) u dochopnas kucmora, GU3NYIECKUE W XUMHUUYECKHUE CBOWCTBA,
noiydenue. Micnonp3oBanue ¢pochaToB B KayecTBE MUHEPATBHBIX YI00pESHUH.



OO6mass  xapakrepuctuka dmeMeHToB |V A-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTETMEHU OKHUCICHHs. YTJIEpPOA, aUIOTPOIHBIE MOIU(HUKAINH, PACIpPOCTPAHCHHE B
npupoze, (u3nYeckue W XUMHUYecKue cBoiicTBa. Ancop6buusa. KpyroBopoT yriepopa B mpupoze.
Oxkcuapl yriepona, ux (u3MUecKue M XHUMHUYECKHE CBOWMCTBA, JIEWCTBHE HA JKUBBIE OPraHU3MBI,
NOJYYCHHE M TpPUMEHEHHE. DKOJOrM4ecKue MpoOieMbl, CBsi3aHHbIe ¢ okcuaoM yraepoma (1V),
TUIOTE3a r100aJIbHOr0 NOTEIICHHs! KIIMMaTa, MapHUKOBBIN 3((dekT. YronbHas KUCIoTa U €€ COolu, UX
¢usznueckue M XUMHUYECKHE CBOWCTBA, MONydeHHMEe W npuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uOHBI. Mcnonp3oBaHWe KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIBCKOM
XO35MCTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHMYECKHX BELIECTBAX KAK O COEAMHEHMSX yriepoja (MeTaH,
3TaH, OSTWJEH, AauUEeTWIEH, JTaHoJl, TJULEPUH, YKCyCHas Kuciora). lIpuponHple HCTOYHHMKHU
yIIeBOIOPOAOB (Yroib, MPUPOAHBINA Ta3, HE(PTH), MPOAYKTH HX MepepaboTku (OEH3HWH), UX pOib B
ObITY U TpOMBILUIEHHOCTH. [IoHsATHE 0 OMOIOrMuecKy BaKHBIX BEUIECTBAX: )KUpax, OelIKax, yriieBogax
— W UX pOiAM B KM3HM YeJIOBEeKa. MaTepuaibHOE €JUHCTBO OpPraHMYECKUX M HEOPraHWYECKHX
COEIMHEHUMN.

Kpewmnuii, ero pusnueckre u XuMH4eckre CBOWCTBA, MojlyueHne U npuMmenenue. CoennHeHus
KpeMmHusi B npupoje. OOmue npexacraBieHuss o0 okcuae kpemuus (IV) m kpemHHEBOH KHcoOTe.
CunMkarsl, UX MCIIOIB30BaHKE B OBITY, B IPOMBILUIEHHOCTH. BakHeine ctpouTenbHble MaTepuabl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. [Ipobmembl 0€30mMacHOr0 HCIOIB30BAHUS
CTPOMTEIBHBIX MAaTEPUAJIOB B IIOBCEHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3l0oB HEOPraHWYECKUX BEIECTB, CBOMCTB COJISIHOM KHCJIOTBI, IMPOBEICHUE
KAaUeCTBEHHBIX pEaKIUil Ha XJIOPUA-MOHBI W HAONIOJCHHE IPHU3HAKOB MX MPOTEKAHUS, OIIBITHI,
oTpaxaromue (pU3MUeCKHe U XUMHMYECKHE CBOWCTBA TaJIOTCHOB M HMX COEIMHEHHH (BO3MOXHO
UCIOJb30BaHUE BUICOMATEpUaIOB), O3HAKOMJIEHHE C oO0pasllaMM XJIOpPHIOB (TaJoreHua0B),
O3HaKOMJIGHME ¢ oOpasmamMu cepsl H e COCOTUHEHHUSAMH (BO3MOXKHO  HCIIOJIb30BaHHE
BUJiCOMAaTepUanoB),  HaOmroAeHuWe  mporecca  OOyriuBaHMs —~ caxapa  1oJ  JelcTBUEM
KOHIICHTPUPOBAHHOM CEpHOM KHCIOTHI, HM3y4YE€HHE XHMHUYECKHX CBOMCTB pa30aBiIeHHON CEpHOI
KUCIJIOTHI, TPOBEJACHHE KAaueCTBEHHOM pEaKIuu Ha cyabpar-uoH M HaOMIOJeHHE NpU3HaKa e&
NPOTEKAHUs, O3HAKOMJICHHE ¢ (U3NYECKUMHU CBOMCTBaMM a3oTa, ¢ochopa M HX COEAUHEHHH
(BOBMOXKHO HCIOJb30BaHUE BHUAEOMATepuajoB), oOpaslamu a30THBIX M (pochOopHBIX ynoOpeHuw,
nojy4yeHue, coOrMpaHue, pacro3HaBaHHEe M M3yuyeHHE CBOWCTB aMMHaKa, MpOBEICHHE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHHUA U (ocdaT-uoH U U3ydeHHE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJEHCTBUE
KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MeAbl0 (BO3MOXKHO MCIIOJIb30BAaHHE BHI€OMATEpPUANIOB),
U3ydeHHE MoOJeNiell KPHUCTAUIMUECKUX pPEETOK anmasa, rpadura, ¢yuiepeHa, O3HaKOMIIEHHE C
IPOLIECCOM  aJCOPOLMU  PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YINIEM U YCTPOHUCTBOM
POTHBOra3a, IMOJY4YeHHE, COOMpaHue, pacllO3HaBaHUE W H3y4YEHHE CBOICTB YIJIEKUCIOro rasa,
IPOBE/ICHHE KAYeCTBCHHBIX pEaKIUil Ha KapOOHAT M CUJIMKAT-MOHBI W H3Y4E€HHE MPU3HAKOB HX
NPOTEKAHUs, O3HAKOMIIEHME C  NPOAYKIMEH  CHUIMKAaTHOM  NPOMBIIUIEHHOCTH,  peIleHUe
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHeillne HeMeTauIbl U UX COeIUHEHUS.

MeTaibl M MX COeTMHEHUSI

OO0miast XapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUM MX IOJIOKEHUS B
[Tepuonuueckoit cucteme xumuueckux 3yeMeHToB Jl. . MennaeneeBa u crpoennst atromoB. CTpoeHue
METAJIIOB. MeTanyeckasl CBsA3b U METAIIMYECKAsk KPUCTAIIIMYECKAs peIETKA. DIEKTPOXUMUYECKUN
psan HampsbkeHu MertamnoB. dusnueckue M XMMHUYecKHe cBoiicTBa MeramaoB. OOmue crnocoOsl



nojyuyeHus: MetauioB. [loHsATHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3alIUThI UX OT KOPPO3UHU.
CmuiaBbl (CTalib, YyryH, TIOPATIOMUHUN, OpOH32) U X PUMEHEHHUE B OBITY U MPOMBILIUICHHOCTH.

[[{enounble mMeTamnbl: nojoxxkenue B [lepuonnueckoid cucreMe XxumMudeckux 3neMeHtoB I, U.
MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXIEHHE B mpupoje. Pu3zndeckre U XUMUYECKHE CBOMCTBa
(Ha mpumepe Hatpus U Kanusi). OKCUABI U THAPOKCUABI HAaTpUs U Kanus. [IpuMeHeHne IenouHbIx
METaJJIOB U UX COCTUHEHUN.

[[{eno4yHO3eMENBbHBIE METAUIBI MarHuil W KajdbUui: NoJokeHue B Ilepumommyeckoi cucreme
xumuueckux dneMmeHTtoB JI. WM. MenneneeBa, cTpoeHME HX aTOMOB, HAaXOXIAEHUE B MPUPOJE.
Ou3nyecknue U XMMUYECKHEe CBOMCTBA MAarHusl M Kaiblius. BaxHeiue coeinHeHus Kanblus (OKCH]L,
TUAPOKCH, coiH). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHUSI.

Antomunuii: nonoxenue B Ilepuoanueckoil cucreme xumuueckux oanemenrtos J[. WM.
MenaeneeBa, CTpoeHUE aToMma, HaxoXAeHHE B mpupoje. DPuU3nueckue M XUMHUYECKUE CBOMCTBA
anmoMuHUS. AM(pOTEpHbIE CBOMCTBA OKCHJIA M THPOKCHIA ATTFOMUHHUSL.

Kenezo: nonoxenue B Ilepuonnuecko cucreme xumuueckux sneMeHToB [[. M. Menneneesa,
CTPOEHHE aToMa, HaxOoXJeHUe B npupoje. Ousznueckue U XMMUYECKUE CBOMCTBA xene3a. OKCUIbI,
ruapokcuIbl u conu xkenesa (11) u xxenesa (1), ux cocras, cBoicTBa U TONTyUCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMIIEHHE ¢ oOpa3llaMd METAJUIOB M CILIAaBOB, MX (PU3UUYECKMMH CBOWMCTBAMH, M3yueHUE
pe3ynbTaTOB KOPPO3UHM METALIOB (BO3MOXKHO HCIIOJIB30BAHUE BHUICOMATEPHUATIOB), OCOOEHHOCTEH
B3aMMOJAEHCTBUS OKCUJA KAJIbLIUA U HATpUs C BOJAOW (BO3MOXHO MCIIOJIb30BAaHUE BUACOMATEPUAIIOB),
UCCIIEJIOBAHUE CBOMCTB >KECTKOM BOMBI, Tpollecca TOpEHHUs 3Keie3a B KUCIOpoAe (BO3MOXKHO
UCIOJIb30BaHUE BHUAECOMATEPUANIOB), MPU3HAKOB IPOTEKAHHUS KAueCTBEHHBIX pEaKUUi Ha HOHBIL
MarHus, KalbI¥sl, ATFOMUHUS, ITUHKA, xkene3a (1) u xemnesza (I11), menu (1), Habnmronenne u onvcanue
MIPOIIECCOB OKpAIllMBaHMS TJIAMEHH MOHAMHU HATpUs, Kalus U Kalblusg (BO3MOXKHO HCIIOIb30BaHHE
BUJICOMATEpUAJIOB), HUCCIeq0oBaHHE aM(OTEPHBIX CBOICTB THUAPOKCHIA ATIOMUHUA U TUJIPOKCHIA
LIMHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 110 TeMe «BakHel1e MeTaibl U UX COSAUHEHUS».

XuMHuA ¥ OKpYsKaLas cpeaa

BemectBa u Marepuanbl B MOBCEJHEBHOW >KM3HM 4YelloBeka. be3omacHoe ucnoib3oBaHuE
BEIIECTB M XMMUYECKHX peakiuii B ObITy. IlepBas momMoIp Npu XMMUYECKUX 0)KOTrax U OTPABJICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpy»Karolell cpeabl (MpenenpHas AONyCcTUMas KOHIEHTpaIus
BeulecTs, nanee — [1/1K). Ponbs XxuMuu B perieHuu 3K010rM4ecKux npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3IoB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIJIOB, TOJUMEPHBIE MaTEPHAIIbI).

Mesrcnpeomemmnoie ceasu

Peanu3zanus MeXnpeIMeTHBIX CBSI3€H MPU U3YUYEHUM XMMUU B 9 KJlacce OCYLIECTBIISIETCS 4Yepe3
UCIIOJIb30BaHUE KaK OOLIUX EeCTECTBEHHO-HAYUHBIX TOHSATUH, TaK M MOHITHHA, SBJISIOUINXCS
CUCTEMHBIMH ISl OTJENIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0ue ecTecTBEHHO-HAYYHbIE MOHSATHUS: HAYYHBIA (DakT, rUmore3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, Kiaccuukalus, nepuoIndHOCTh, HAOII0IeHNE, IKCIEPUMEHT, MOJEIUPOBAHNE, U3MEpPEHUE,
MO/IeJb, SIBJIEHUE, TAPHUKOBBIN AP (EKT, TEXHOIOTHsl, MaTepUabl.

®usnka: Marepus, aroM, DJJEKTPOH, IPOTOH, HEWTPOH, MOH, HYKIWJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUECKHUI 3apsij, TPOBOAHUKH, TOJYIPOBOJHUKH, AUIIIEKTPUKH,
(GoTOd/IEMEHT, BEILIECTBO, TeI0, OO0BbEM, arperarHoe COCTOSHUE BEIecTBa, ra3, pacTBOp,
pPacTBOPUMOCTh, KPUCTAJUIMYECKAsI peIIETKa, CIUIaBbI, (PM3MUECKUE BEIMUYMHBI, SMHULIBI U3MEPEHHUS,
KOCMUYECKOE IPOCTPAHCTBO, MIAHETHI, 3BE€3/1b1, CONHIIE.



buonorus: ¢orocunTes, npixanue, Omocdepa, SKOCHCTEMa, MHUHEpalIbHBIE YI0OpEHUs,
MUKPOS3JICMCHTBI, MAKPO3JICMCHTHI, IIMTATCIIbHBIC BCIICCTBA.
['eorpadus: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIC MOPOJBI, MOJE3HBIE HCKONACMBbIE,
TOIUIMBO, BOJAHBIE PECYPCHI.
INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS IPOI'PAMMbBLI IO XWUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pe3ybTaThl OCBOSHUS TPOrPaMMbI OCHOBHOT'O O0ILIEr0 00pa30BaHUs JOCTUTAIOTCA
B X0/ie O0y4YeHUs XMMUHU B €IMHCTBE y4eOHOIl M BOCHUTATENbHOM JESTebHOCTU B COOTBETCTBUHU C
TPpaAUIIMOHHBIMHA pOCCI/If/'ICKI/IMI/I COIIMOKYJIbTYPHBIMU W AOYXOBHO-HPABCTBCHHLIMU IICHHOCTSIMU,
OPUHATHIMH B OOIIECTBE NpaBHJIaMH M HOpPMaMH TMOBEACHHS U CIHOCOOCTBYIOT MpoleccaM
CaMOII03HAHUs, CAMOPA3BUTHS U COLIMAIN3ALNN 00yYatOIIUXCSl.

JIMYHOCTHBIE Pe3ybTAThl OTPAXKAIOT I'OTOBHOCTh O0YYAIOIIMXCSl PYKOBOACTBOBATHCS CHCTEMON
MO3UTHBHBIX I[EHHOCTHBIX OPUEHTALIMA M PACHIMPEHUE OIbITa JIEATEIbHOCTH Ha €€ OCHOBE, B TOM
YHCIIe B YaCTHU:

1)maTpuoTH4eCKOro BOCHMTAHMA!

[IEHHOCTHOI'O OTHOIIEHUSI K OTEYECTBEHHOMY KYIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HacCJICAWIO, IIOHMMaHHUs 3Ha4YCHUA XUMHYECKOH HAaYKM B JKHU3HU COBPEMCHHOI'O O6HI€CTBa,
CIOCOOHOCTH BIIQJIETh JIOCTOBEpHOW HWHGpOpManMeld O TNEepeAOBBIX IOCTHKECHUAX U OTKPBITHIX
MUPOBOI U OTE€UYECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MUpPA U
00111eCcTBa;

2)rpa:xkIaHCKOro BOCIIUTAHUSA:

NPEJCTaBICHNUS O COLHUAJIbHBIX HOPMAaxX MW TMPaBWIAX MEXKIUYHOCTHBIX OTHOIIECHUN B
KOJIJICKTUBE, KOMMYHI/IKaTI/IBHOI\/'I KOMIICTCHTHOCTH B O6HI€CTBCHHO HOJ'IG?:HOI\/’L
y4eOHOHCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYrMX BHJAX JIEATENbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOl COBMECTHOM MESATENIbHOCTH MPH BBINOJHEHUH Y4YeOHBIX, TMO3HABATENbHBIX 3a7ad,
BBIIIOJIHCHUHU XMUMHUUYCCKUX OKCIICPUMCEHTOB, CO3JaHUU y'-I€6HI)IX IMPOCKTOB, CTPEMIJICHUA K
B3aUMOIIOHUMMAHUIO W B3aMMOIIOMOIIM B IIPOLECCEe 9TOU y‘-I66HOI‘/JI ACATCIIbHOCTH, T'OTOBHOCTHU
OLIEHMBATh CBOE TMOBEJEHUE M IMOCTYIKU CBOMX TOBApHILEH C MO3UIMM HPABCTBEHHBIX U IMPABOBBIX
HOPM C Y4E€TOM OCO3HAHUSA MOCIEICTBUI MOCTYIKOB;

3)1IeHHOCTH HAYYHOI'O NIO3HAHUS:

MUPOBO33PEHUYECKHUE MPEACTABICHUS O BEIIECTBE M XUMUYECKOW PEaKIMH, COOTBETCTBYIOIINE
COBPCMCHHOMY YPOBHIO pPa3BUTHUA HAYKW H COCTABJIAIOIIMWC OCHOBY MJId IMOHUMAaHHA CYHIHOCTH
HAay4yHOW KapTUHBl MHUpA, NPEJCTABIECHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS NPUPOAbI,
B3aMMOCBSI3SIX YeJIOBEKa C MPUPOTHON CPEIOil, O pOJIM XMMHH B MO3HAHUH 3TUX 3aKOHOMEPHOCTEHH;

MMO3HABATCJIbHBIC MOTHBBI, HAIIPABJICHHBIC Ha IIOJIYYCHUC HOBBIX 3HaHUU 10 XHUMHHU,
HEOOXOIMMBIE JUIi OOBSICHEHHUS HAONIOMaeMbIX TMPOLECCOB M  SIBJICHHM, IO3HABATEIHHOM,
WH(OPMAITMOHHON U YHUTATENbCKOW KYJIBTYPHI, B TOM YHCIIE HaBBIKOB CAMOCTOSITEILHOW paboThI ¢
y4e€OHBIMU TEKCTaMM, CIIPAaBOYHOM JMTEpaTypoil, JMJOCTYIHBIMM TEXHUYECKUMH CpEICTBAMU
UH(OPMAITMOHHBIX TEXHOJIOTHIA,

UHTEpeC K OOy4YeHHI0 U TO3HAHUIO, JIOO0O3HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM0OOpa30BaHMIO, TMPOCKTHOM W MCCIEAOBATEIbCKOM IEATEIBPHOCTH, K OCO3HAaHHOMY BBEIOOPY
HaNpaBJICHHOCTH U YPOBHA 00y4YeHMS B JajbHEHUIIEM;

4)(popMupoBaHus KYJIbTYPbI 310POBbSI.



OCO3HAHHME IIEHHOCTH >KM3HHU, OTBETCTBEHHOI'0 OTHOILIECHHS K CBOEMY 3/I0POBbIO, YCTAHOBKM Ha
3JI0POBBIN 00pa3 JKU3HH, OCO3HAHHE MOCICICTBUN M HEMPHUATUE BPEIHBIX MPHUBBIUEK (YIMOTpEOICHUS
QIKOTrOJIsl, HApPKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COONIOJEHUS TMpaBUi OE30MacHOCTH MpHU
oOpanieHu ¢ XUMHYECKIMH BEIIECTBAMHU B OBITY U PEATbHON KU3HH;

5)TpynoBoro BocnuTaHus:

MHTEpPEC K MPAKTHUYECKOMY U3yUeHHIO Ipodeccuil U Tpyaa pa3indyHOro pojaa, yBaKeHUE K TPYIY
U pe3ynbTaTaMm TPYJIOBOW ACSITEIBHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHUs TPEIMETHBIX 3HAHHI
M0 XWMHH, OCO3HAHHBIN BBHIOOP MHIMBUIYAIIBHONW TPAEKTOPUH MPOJOJKEHUS 00pa30oBaHUs ¢ yUETOM
JUYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH,
ycrnemHod mpodeCCHOHATBHOM JEATEIIBHOCTH W Pa3BUTUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTH
aIalTHPOBATHCA B MPo(ecCHOHAILHOU Ccpejie;

6)3K0JI0rH4eCKOro0 BOCIIUTAHUSA:

9KOJIOTHYECKU IIEIECO00pa3HOe OTHOIICHHE K MPUPOAE KaK HCTOYHUKY KHU3HU Ha 3emile,
OCHOBE €€ CYIIeCTBOBAaHHMS, IMOHMMAaHHE I[EHHOCTU 3JI0POBOrO M 0Oe30macHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3MUECKOMY M MCHUXHYECKOMY 30POBBIO, OCO3HAHHE
IIEHHOCTH COOJIOIEHUS] TpaBMJI OE30MacCHOr0 TMOBEACHUsSI TPH padoTe C BEMIECTBAMH, a TaKKe B
CUTYaLIMSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPHUMEHSATH 3HAHUS, MOJydyaeMble MpPU M3YYECHUH XUMHH, JJs pelleHus 3ajaad,
CBSI3aHHBIX C OKPY’KAOIIEW NMPUPOJHON CPENOH, JJIs MOBBIIIEHUS YPOBHS SKOJIOTMYECKON KYJIbTYpHI,
OCO3HAHMS TJ00ATBFHOIO XapakTepa HKOJOTMYECKUX MpOoOJIeM M IMyTeH MX PEIICHHs MOCPEICTBOM
METO/I0B XMMHH, IKOJOTMUECKOr0 MBIILJIEHUS, YMEHUS PYKOBOACTBOBATbCS UM B I10O3HABATEIbHOM,
KOMMYHUKATUBHOW U COLIMAIbHON MPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanmpeIMETHBIX pEe3yJIbTAaTOB BBIICISAIOT 3HAYMMbIC [UIS  (OPMHUPOBAHUS
MHPOBO33pEHHUs OOIIeHayYHbIE TOHATHS (3aKOH, TEOpHs, NPHUHIUII, TUMOTe3a, (akT, CHUcTeMa,
MPOIECC, JKCIEPUMEHT W JPYroe.), KOTOPhIE HCIONB3YIOTCS B E€CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeJAMETax W IMO3BOJSIOT HAa OCHOBE 3HAHWM W3 ATHX NIPEIMETOB (OPMUPOBATH MPEACTABICHUE O
[IEJIOCTHOM Hay4YHOW KapTHHE MHpa, W YHHBEpPCAIbHBIC Y4YeOHBIC eiCTBUs (TIO3HABaTEIbHBIC,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpPBhIE OOECneunBalOT (HOpMHpPOBAaHHE TOTOBHOCTH K
CaMOCTOATEIIbHOMY TUTAHHUPOBAHUIO M OCYIIIECTBICHUIO YUSOHOM eI TEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBePCcAJbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble Jornveckune aeMcTBUSA:

YMEHHS UCIOIb30BaTh MPUEMBI JJOTHUECKOTO MBIIIJIEHUS] TP OCBOCHUM 3HAHUM: PaCKpbIBATH
CMBIC]T XUMUYECKUX TIOHATHH (BBIACTATh MX XapaKTEpHBIC NMPU3HAKU, YCTAHABIMBATH B3aMMOCBS3b C
JIPYTUMU TIOHSTHSMH), UCTIOIB30BAaTh IMOHSATHS JUIsI OOBSCHEHHS OTIENbHBIX (DaKTOB U SIBICHHIA,
BBIOMPATh OCHOBAHUS W KPUTEPUM I KIAaCCH(UKAIIMU XHUMHYECKHUX BEIIECTB U XHUMHYECKUX
peaKkiuii, yCTaHABIMBAaTh MPUYMHHO-CIEACTBEHHBIC CBSI3M MEXAY OOBEKTAMH H3y4YEHHUS, CTPOUTH
JIOTUYECKUE pacCyXJeHus (MHAYKTHUBHbIC, JEIyKTUBHBIC, MO aHAJIOTWHU), JeJaTh BBIBOABI U
3aKITIOUCHHS;

yMEHUE TPUMEHSTh B TMPOIECCe TMO3HAHUA TOHATHS (TIPEIMETHBIE W METaNpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, WCIONb3yeMble B XUMHUH, MPeoOpa3oBbIBATH IIHUPOKO
MPUMEHSEMBIE B XUMHUHU MOJICTBHBIC TMPEJACTABICHHUS — XHWMHYCCKHH 3HaK (CHMBOJI JJIEMEHTA),
XuMU4ecKas GpopMysia U ypaBHEHHE XUMHUYECKON PEaKIuu — IMPH PEUICHUN y4eOHO-TT03HABATEIbHBIX
3a/1a4, C y4€TOM 3THX MOJIEIbHBIX MPEACTABICHUI BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC
MIPU3HAKU U3yYaeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB M XMMHYECKHX PEAKIUH, BBIABIATH OOIIHE



3aKOHOMEpPHOCTH, MPUYMHHO-CJIEJACTBEHHbIE CBSI3M W IPOTUBOPEYHUS B H3Yy4daeMbIX Ipoleccax U
SIBIICHUSX.

Ba3oBble ucciieoBaTebCcKHe AeiicTBHUS

YMEHHUE HCIOIh30BATh TIOCTABIICHHBIE BOMPOCHI B KAYeCTBE MHCTPYMEHTA ITO3HAHUS, a TAaKXKE B
Ka4yecTBE OCHOBBI Ui ()OPMHUPOBAHHS THIIOTE3bI MO TPOBEPKE MPABUIHBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUM;

nproOpEeTeHHE OINbITa MO IUIAHUPOBAHWIO, OPTaHWU3AIMHM W TPOBEICHHUIO YUYEHHUYECKUX
HKCIEPUMEHTOB, YMEHHME HaOII0JaTh 3a XOJOM IIPOIECCa, CaMOCTOATENBHO MPOTHO3HPOBATH €0
pe3ynpTaTr, GopMynupoBaTh OOOOLIEHUS U BBIBOALI IO pe3yjibTaTaM MPOBEAEHHOIO OIBITA,
HCCJIEJIOBAHHUS, COCTABIISATh OTYET O MPOJIeTaHHOM padoTe.

Paborta ¢ nngopmanmeii:

yMEHHE BBIOMpPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALMIO PA3TUYHBIX BHUAOB U
dopM TpencTaBICHHS, TOTYYaeMyl0 W3 pa3HBIX HMCTOYHHKOB (HAYYHO-TIOMYIISIPHAS JIMTEpaTypa
XHUMHUYECKOT0 COJEpKaHUsA, CIpaBOYHBbIE MocoOus, pecypchl VHTepHeTa), KPUTUYECKU OIIEHHWBATh
MPOTHUBOPEYUBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TPHMEHSTHh Pa3JIMYHBIC METOJBI M 3alpOChl MPH TMOHCKE W 0TOOpe WH(pOpMAIWH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX IS BBINNONHEHUS YYEOHBIX W TO3HABATENbHBIX 3a/1ad
ONpeleNIEHHOr0 THUIMA, MPUOOpPETeHHe ombiTa B 00JacTH HCIONB30BaHUA HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJQJCHUE KYJIbTYpOH aKTUBHOTO WCIIOJIB30BAHUS PA3IMYHBIX
MOUCKOBBIX CHUCTEM, CAaMOCTOSITEIILHO BHIOMPATh ONTHMAIBHYIO OpMY MpeAcTaBIcHUS MHPOPMAITUU
U WUTIOCTPUPOBATH pEIllaeMble 33/1a4d HECIOKHBIMU CXEMaMHM, JuarpaMMamu, APYTUMU (QopMamu
rpaduKu U UX KOMOMHAIUSIMU,

YMEHHE UCIOJb30BaTh W AaHAIM3MPOBATH B TMpollecce YUeOHOW U HCCIIeI0BATEIbCKON
JEeSTeNbHOCTH MHGOPMAIIMIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEJIbCKOr0 X0341CTBAa M TPaHCIIOpTa Ha
COCTOSIHUE OKPYKAIOIIEH MTPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHUBeEpPcAIbHbIE YUeOHbIE NelCTBHS:

yYMeHHsI 3a7]aBaTh BOMPOCH! (B XoJe auanora U (WiM) AUCKYCCHH) MO CYIIECTBY OOCYXKIaeMoun
TEMBI, (OPMYITUPOBATH CBOH MPEIOKEHUSI OTHOCUTEIHFHO BBIITOTHEHUS IPETTOKEHHOH 3a/1a4H;

YMEHHsI TPEJCTABIATh IMOJNYYCHHBIC PE3YNIbTAThl MO3HABATEIHHOU NEATEIILHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JIeNaTh MPE3EHTAIMI0 PE3YNbTaTOB BBIMOIHEHUS XUMUYECKOr0 3KCIIEpUMEHTA
(JtabopaTopHOTO OMBITa, JAOOPATOPHON PabOTHI MO MCCIEIOBAHUIO CBOKWCTB BEHIECTB, y4eOHOTO
IIPOEKTA);

yMeHHsI Y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM TIO3HABATEIBHOW U
MCCIIEIOBATEIbCKON JIEITETFHOCTH MPH PEUICHUH BO3HHKAIOMIMX MPOOJIeM Ha OCHOBE y4€Ta OOInX
WHTEPECOB W COTJAacOBaHUS MO3MIMH (0OCYXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI»,
KOOpAMHAILIUS COBMECTHBIX JEHCTBHM, OmpefeNeHne KPUTEPHEB MO OLIEHKE KauecTBa BBINOJIHEHHOM
paboTHI U ApyTHE).

PeryasiTuBHbIe YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBHUS:

YMEHHE CaMOCTOSITEIbHO OINpEAeNsATh LEeNu JeATeIbHOCTH, IUIaHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATH U TPH HEOOXOJIUMOCTH KOPPEKTHPOBATH CBOKO AEATEIBHOCTH, BHIOMpATh Hanboiee
3¢ (eKTUBHBIE CIIOCOOBI pelIeHUs] Y4eOHBIX M MO3HABATENBHBIX 3334, CAMOCTOSATEIHHO COCTaBISATh
WIN KOPPEKTUPOBATh MPEATOKEHHBIA alrOpUTM NEHCTBUII MpPH BBIMOIHEHUM 33JaHUNA C y4ETOM
MOJTy4eHUS] HOBBIX 3HAHUH 00 W3y4aeMbIX OOBEKTaXx — BEIIECTBAX M PEaKIUAX, OICHUBATH
COOTBETCTBHUE TMONYUYEHHOTO pe3yibTaTa 3asBJICHHOH IeIH, YMEHUE MCIOJIb30BaTh U aHAIU3UPOBAThH
KOHTEKCTBI, MpeJyIaraeMble B yCJIOBUH 3a/1aHUH.



IMPEJIMETHBIE PE3YJIBTATbBI

B

COCTaBC MNPCAMCTHBIX  PE3YyJIbTATOB IO  OCBOCHHIO 00s13aTeILHOr 0 COACpIKaHuA,

YCTQHOBJICHHOTO  JaHHOM  (QenepanbHOi  paboueil  mporpamMmoll,  BBIIENSAIOT:  OCBOCHHBIE
00y4arolMMUCS HAayYHbIe 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUM, BUJIBI IEATEIBHOCTH 10 MOIYYEHUIO

HOBOT'O 3HaHUS, €ro MHTEPIpETalud, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX H

HOBBIX CUTYyallUsiX.

K koH1y 00y4yenus B 8 ki1acce nmpeaMeTHbIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh

c(OpMHUPOBAHHOCTH Y 00YJAIOIIUXCS YMEHHI:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHSATHA: aTroM, MOJEKyJa, XUMHYECKH
3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMeCh (OJHOPOAHAs U HEOAHOPOIHAS),
BaJICHTHOCTb, OTHOCHUTEJIbHAsi aTOMHas M MOJIEKYJISipHasT Macca, KOJMYECTBO BEILECTBA,
MOJIb, MOJISIPHASE Macca, MaccoBast JOJII XUMHUYECKOTO 3JI€MEHTa B COCTMHEHHUH, MOJISIPHBIHA
00bEM, OKCHJ, KUCIIOTa, OCHOBAHUE, COJb, JIEKTPOOTPUIATENbHOCTD, CTENIEHb OKHCIIEHUS,
XUMHAYECKas peaklus, KIACCUPHUKAIMUA pPEaKIUH: peakuu COCIUHEHHUsS, PpEaKIUH
Pa3NoKEHUs, PeaklMu 3aMEelIeHUs, peakiMi OOMEHa, 9K30- M DHJIOTEPMUYECKUE pEeaKiu,
TerI0BOM 3P (HEKT peakiuu, siApo aToma, AJIEKTPOHHBIA CIIOM aToMma, aTOMHas OpOWTab,
panuyc aroMa, XHMHUYECKas CBs3b, MOJISIPHAS M HETMOJSpPHAs KOBAJICHTHAs CBsI3b, MOHHAS
CBsI3b, HOH, KATHOH, aHHOH, PaCTBOP, MAacCOBAs JI0JI BelIeCcTBa (IIPOIICHTHAS KOHIIEHTPALIKS)
B PacTBOpE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYCCKHUX TOHATHH W MPUMEHSTH 3TH TOHITHS
IIPY OTMMCAHUU BEIECTB M UX MPEBPAIICHUIA;

UCIOJIb30BaTh XUMHUYECKYI0O CHUMBOJHKY JJIsi COCTaBlIeHUs (OPMYI BEIIECTB U ypaBHEHUI
XUMHYECKUX PEAKIINN;

OIIPENENIATh BAJICHTHOCTh AaTOMOB OJJIEMEHTOB B OWHApHBIX COCJIWHEHHSX, CTCNCHb
OKHCJICHHS DJJEMEHTOB B OWHApHBIX COCIUHEHUAX, MPUHAUIEKHOCTh BEIIECTB K
orpenenéHHOMY KJlaccy COeqUHEHHH o (opMyiiaM, BUJI XUMUUYECKOM CBsI3U (KOBaJIGHTHAs U
MOHHAs1) B HEOPTaHMUYECKUX COSAMHEHUSX;

packpsiBaTh cMmbici [lepuonnueckoro 3akona [I. M. MenneneeBa: AEMOHCTPUPOBATH
NOHUMaHUE TIEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XHMHUYECKHUX OJIEMEHTOB OT UX
nosnoxxeHus B [lepuoauueckoii cucrteme, 3aKOHOB COXPAHEHHUS MAacCChl BEIIECTB, TOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTI'O yU€HUs, 3aKOHa ABOraapo;

OIKCHIBATh M XapaKTepHu30BaTh TaOmuuHyr0 Gopmy I[leproanueckoil CUCTEMbl XUMUYECKUX
3JIEMEHTOB: Pa3InyaTh MOHATUS «TJIaBHAs MoArpymnmna (A-rpymma)» 1 «1odo4yHast IoArpyIna
(B-rpynma)», maneie U OONBIIME MEPUONBI, COOTHOCUTH 0003HAUEHUS, KOTOPBIE HMEIOTCS B
tabnuue «llepmonuueckas cucrema xumuueckux snemeHTtoB JI. M. MenneneeBa» c
YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsij
spa, o0IIee YHCII0 IIEKTPOHOB U PACTIPEICIICHHE MX TI0 SJIEKTPOHHBIM CIIO0SIM);
KIacCU(UIIMPOBATE XMMUYECKHE JJIEMEHTHI, HEOPraHMYECKHE BEI[eCTBa, XHUMHUYECKHUE
peakiuu (10 YUCITY U COCTaBYy YUACTBYIOIIMX B PEAKIIMH BEILIECTB, MO TEIIOBOMY 3P PeKTy);
XapaKkTepu30BaTh (OMUCKHIBATh) OOIINE XUMUYECKUE CBOMCTBA BEILIECTB PA3IMYHbBIX KIAcCOB,
NOATBEPXKJasi OMHCAaHUE TMPHUMEPAMU MOJEKYISIPHBIX YpaBHEHHH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIIUii;

POrHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBHCHUMOCTH OT HUX KayeCTBEHHOI'O COCTaBa,
BO3MOXHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPAIICHUH B Pa3IMUHBIX YCIOBHUSX;



BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO JOJIO
XMMHUYECKOI'0 3JIEMEHTa 10 (OpMyJie COEANHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
IPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUECKON peaKluy;

OPUMEHATh OCHOBHBIC OMNEPAlMU MBICIUTEIBHON JIEATEIbHOCTH — aHalh3 U CHHTE3,
CpaBHEHME, 0000IIeHHe, CHCTeMaTH3aluio, KiIacCu(UKalMIO, BBISIBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€d — JUIA H3YYCHHUS CBOWCTB BEIIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAYYHbIC METOIbl IO3HAHUS — HAOIIOJACHHE, HU3MEpPEHHUE, MOJCIUPOBAHHE,
9KCIIEPUMEHT (peajbHbI U MBICICHHBIN);

cleoBaTh  IpaBWJIaM  IIOJIb30BAaHHUA  XMMMUYECKOM  TOCYIOM M J1a0OpaTOpHBIM
o0opyaOBaHMEM, a TakkKe IpaBUJaM OOpalleHUss C BEUIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSMU TI0 BBIMOJHEHHUIO JIAOOPATOPHBIX XWMHUYECKHX ONBITOB MO MOIYyYEHHUIO U
coOMpaHuI0 Ta3000pa3HbIX BEMIECTB (BOAOPO/AA M KUCIOPOa), MPUTOTOBIEHUIO PACTBOPOB C
OIpeNeNEHHON MacCOBOM JOJIEH pacTBOPEHHOrO BEIIECTBA, IUIAHUPOBATH U IIPOBOAUTH
XUMHYECKHE SKCIIEPUMEHTHI 0 PaCIIO3HABAHUIO PACTBOPOB ILIEJIOUYEH M KUCIOT C TOMOIIbIO
UH/INKATOPOB (JTakMyc, peHonranenH, METUIOPaHK U APYTHeE).

K KOHIY 06y‘-IeHI/IH B 9 Kj1acce NPCAMCTHBIC PC3YJIbTAThI HA 0azoBoM YPOBHC JOJIKHBI OTpaXXaTb

c(hOpMHUPOBAHHOCTH Y O0YUYAIOIINXCS YMEHUM :

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATUH: XMMHYECKUH SJIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTHOH, aHHWOH, IPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJEHTHOCTD,
JNEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKHCICHHS, XUMUYECKasl PEaKlHs, XUMHUYECKasl CBS3b,
TEIIOBOM 3ddexT peaknuu, MoOJb, MOJSPHBIH 00BEM, pPAcTBOpP, DIIEKTPOIUTHI,
HEDJICKTPOJIUTHI,  AJNEKTPOIMTUYECKAas  AMCCOLMAIMUS, pPEaKUMd HMOHHOro  oOMeHa,
KaTalu3aTop, XMMHYECKOE paBHOBecHe, oOOpaTHUMble U  HEOOpaTUMbIE  peaklMH,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHbBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHHE U
BOCCTaHOBJICHUE, AJUIOTPONHUs, aM(pOTEPHOCTh, XMMUYECKas CBs3b (KOBaJCHTHAas, MOHHAs,
MeTalNIn4ecKas), KpHUCTaIMuecKass pemeérka, KOppo3us METauloB, CILIaBbl, CKOPOCTb
XUMHUYECKOHN pEeaKIuu, IpeleiabHo nonycrumas konuenrpanus 111K BemecTsa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUECKHUX MOHATUN U IPUMEHATH 3TH NOHATUSA
IIPY ONMCAHHUU BELIECTB U UX IPEBPAILCHUN;

UCIIOJIb30BaTh XMMHMYECKYI0 CUMBOJMKY JUIsl COCTaBlIEeHHs (JOPMYJl BEIIECTB M YpaBHEHHM
XUMHYECKUX PEAKIINN;

OIPENENATh BAJICHTHOCTh U CTENEHb OKHUCIEHHUS XMMMUYECKHUX AJIEMEHTOB B COEAMHEHHUAX
pa3IMYHOro COCTaBa, MPUHAIIEKHOCTD BEIECTB K ONPEACIEHHOMY KJIacCy COCIUHEHHH I10
dbopmynamM, BHA XUMHUYECKONW CBsi3M (KOBaJIeHTHAs, WOHHAs, MeETaJUIMYecKasi) B
HEOPraHMYECKUX COEAMHEHUSX, 3apsi MOHA M0 XMMHUYECKOW (opmyse, XapaKTep cpelasl B
BOJHBIX pAacTBOpaX HEOPraHUYECKUX COCOUHEHMM, THUI KPHUCTAUIMUECKOM PpEHIETKU
KOHKPETHOI'O BELIECTBA;

packpsiBaTh cMbich [lepuonmueckoro 3akona [[. M. MenaeneeBa U J€EMOHCTPUPOBATH €TO
IOHUMAaHHUE: OMUCHIBATH U XapaKTepu3oBaTh TaOnuuHyto ¢Gopmy Ilepuoanueckoit cucTeMsl
XMMHUYECKUX JJIEMEHTOB: pa3iuuyaTh MOHATUS «IJaBHasg mnoArpynna (A-rpynma)» u
«mmobouHas mnoarpynna (b-rpynma)», wmanble W OonblIME TEPUOABI, COOTHOCUTh
0003Ha4YeHHs, KOTOpblE MMEIOTCA B  MEpUOJUYEcCKOW TalnMue, €  YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUs aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsj sjapa, oouiee
YHCIIO 3JIEKTPOHOB M pacHperesieHHe UX IO SJEKTPOHHBIM CIOSIM), OOBSCHATH OOIIHe



3aKOHOMEPHOCTH B U3MEHEHMHU CBOWMCTB 3JIEMEHTOB M UX COEJIMHEHUHN B Ipelerax MajblxX
IIEPHUO/IOB U TJIaBHBIX HOATPYIII C YYETOM CTPOEHUS UX aTOMOB;

KIacCU(UIIMPOBATE XMMUYECKHE JJIEMEHTHl, HEOpPraHHMYeCKHe BEIeCTBa, XHMUYECKHE
peakiuu (10 YUCIy U COCTaBy yYacCTBYIOIIMX B PEAKIIMH BEILIECTB, MO TEMIOBOMY (D dexTy,
10 U3MEHEHUIO CTENEHEN OKHCIEHHSI XUMUYECKUX AJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME U CIEHU(PHUUIESCKUE XUMUYECKHE CBOWCTBA MPOCTHIX U
CIOXHBIX BEILECTB, NOATBEpPXkAasi OMNHCAHUE IPUMEpPaMH MOJIEKYJISIPHbIX M HOHHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

COCTAaBJIATh YPABHEHUS DJICKTPOJIUTUYECKON [HCCOLMAUMUA KHUCJIOT, WLIENOYEd U COJEH,
IOJHBIE M COKpAIIEHHBIE YpAaBHEHHs peakiUil HOHHOrO OOMEHa, ypaBHEHHUS pEakUui,
MOJTBEPKJAIOIIUX CYIIECTBOBAHNE T€HETHMYECKOW CBS3M MEXY BEIIECTBAMHU Pa3JIMYHBIX
KJIACCOB;

pacKpbIlBaTh  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLHUHW  IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OanaHca ATUX PeaKIiuii;

IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXHOCTH
IPOTEKAHUSI XUMUYECKUX MTPEBPALLEHUI B Pa3INYHBIX YCIOBUSIX;

BBIUNCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELLIECTB, MACCOBYIO JOJIO
XMMHYECKOI0 3JIeMEHTa Mo (opMylie COeIMHEHHUsI, MACCOBYIO JOJII0 BEUIECTBA B PacTBOpE,
IPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKON peaKlny;

co0II0IaTh MpaBmiia MOJIb30BAHUS XMMUYECKON TTOCYI0N U TaOOpaTOPHBIM 000PYIOBaHUEM,
a TaKkKe IMpaBWiIa OOpalleHHs C BEUIECTBAMH B COOTBETCTBUM C HWHCTPYKUHUSMHU IO
BBIMIOJTHEHUIO J1a0OpaTOPHBIX XWMHUYECKUX OINBITOB IO TMOJYYEHUI0O M COOMpaHHIO
ra3000pa3HbBIX BEIIECTB (AMMHAKA U YTIICKUCIIOTO Ta3a);

IIPOBOJUTH PEAKLMH, IOATBEPXKAAIOLIUE KAuE€CTBEHHBI COCTAB pA3JIUYHBIX BELIECTB!
pacrno3HaBaTh OMBITHBIM MYTEM XJIOPUI-, OpPOMUI-, HOIUA-, KapOoHaT-, ¢hocdar-, CHIMKAT-,
cynbdar-, THIPOKCHI-MOHBI, KATHOHBI AMMOHHUSI W HOHBl H3YYEHHBIX METaJIOB,
IPUCYTCTBYIOLINE B BOJHBIX paCTBOPAaX HEOPraHUYECKUX BELIECTB;

NPUMEHATh OCHOBHBIE OIEpPAlMU MBICIUTEIBHOU [JEATENBbHOCTH — AaHaJIW3 M CHHTE3,
CpaBHEHHE, 0000IlleHNe, CUCTEMAaTU3allNIO0, BBISIBJICHHNE MPUUMHHO-CIEICTBEHHBIX CBSI3€H —
JUI U3Yy4YEHMs] CBOMCTB BEIIECTB U XUMHUYECKHX PEAKIMI, €CTECTBEHHO-HAYUYHbBIE METO]IbI
MO3HaHWS — HaONIoIeHue, H3MEpeHHe, MOJACIMPOBAaHUE, DKCIEPUMEHT (peanbHBbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHE
8 KJIACC

Ne

HaumenoBaHue pa3jieioB u

KoaunuecTBOo 4acoB

KoHnTpoJbHbIe

IIpakTH4eckue

JJIeKTpOoHHbIe (LM (ppOBBIE)

n/n TeM MPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE pecypchbl
padoTshI padoThI
Pa3nen 1.1lepBoHayanbHble XUMHUYECKHE NOHATHS
Xumusa — BaxcHas 00J1acThb
1.1 CCTECTBOSHATHA 1 5 2 https://m.eds00.ru/Y NVIX660G
HpaKTI/I‘IeCKOI/I ACATCIIBHOCTHU
YyeII0BeKa
B
1.2 CHICCTBA T XHMITHCCIKHE 15 1 https://m.eds00.ru/ONNXR1VFQ
peaknuu
Wroro no pazneny 20
Pasnen 2.BaxHeiiine npeacTaBuTeId HEOPraHMYECKUX BelleCTB
B .K LI
2.1 OSAYX. RHCTOPOAL, LIOHATHE 6 https://m.eds00.ru/D5BORTY 30
00 okcumax
B I
2.2 OAOPOZL. LIOMATHE © 8 1 https://m.eds00.ru/5D61JZ6PS
KHUCJIOTaX M COJIAX
Bona. P I S
2.3 O4a. TacTBOpBL. LIOHATHE 0 5 1 1 https://m.eds00.ru/M1315KJBM
OCHOBAHUAX
(0]
2.4 CHOBHBIC [1acChl 5 11 1 1 https://m.eds00.ru/0T5ASMOWT,
HEOPTraHWYECKUX COCIMHECHUHN
Htoro no pazaeny 30

Paznen 3.Ilepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1emMeHToB JI. U. MenaeseeBa. Ctpoenne atomoB. XuMHu4ecKas

¢Bs13b. OKHCINTEIBLHO-BOCCTAHOBHTEIbHbIE pe€akuun

3.1

Ilepuoguyeckuil 3aK0H U
[Tepuognueckas cucrema
XUMHUYECKUX djieMeHTOB /1. 1.

https://m.edsoo.ru/TCBJBVWFZ



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ

Mengeneesa. CtpoeHue aroma

XUMHYECKas CBA3b.

3.2 OKHUCIHUTENBHO- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTAHOBUTCIIBHBIC PECAKIINN
Htoro o pasaeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB I10 68 5
I[MTPOIT'PAMME
9 KJIACC
KoanuectBo yacoB
HaumeHoBaHuUe pa3iesioB U TeM JjekTpoHHbIe (LU(PpOBHIE)
Ne n/m Kourpoasnsie | IIpakTnyeckue
MPOrpaMMblI Bcero o0pa3oBaTeibHbIE pecypchl
padoTbI padoThI
Pa3zges 1.BemecTBo 1 XuMn4ecKkue peakiuu
I1 0 i
1.1 ORTOPCHIE  YTIYBICHHE SHATHH 5 1 https://m.eds00.r/EQETUT35Z
OCHOBHBIX pa3eioB Kypca 8 Kiacca
12 OCHOBHUI)IC 3aKOHOMEPHOCTH XMMHUYECKHUX 4 https//m.eds0o.ru/AENALWG7U
peaknuit
1.3 ICKTPOMHTINCCKA AHCCOLHMALILS. 8 1 1 https://m.eds00.r/KODUR50VY
XUMHUYECKUE PeaKIiK B pacTBOpax
Hroro no pazneny 17
Pa3nen 2.HemeTa/uIbl M UX COETMHEHUS
06
2.1 AT AP COTICTHI REMHHECHIN 4 1 https://m.eds00.ru/ZTN1F700!
snemeHToB VIIA-rpynmnsl. ["agorens
OO11ast XapaKTEepUCTHKA XUMUYCCKIX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCAUHCHUA
2.3 OO0rias xapaKTeprUCTUKA XMMHUYECKUX 7 1 https://m.edsoo.ru/VOXDOUX2S



https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S

«ITpaBuna paGotsl B 1abopaTopuu U

sneMeHTOB VA-Tpymisl. A30T, pochop 1 ux
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XUMUYECKIX
2.4 aneMenToB |V A-rpymnmsl. Yriuepon u 8 1 2 https://m.edsoo0.ru/JPJ200VJIX
KPEMHHUH U UX COCTMHCHUS
Wroro mo paznery 25
Paznen 3.MeTa/uibl U UX COeIMHEHUS
3.1 OOr11re CBOWCTBA METAIIJIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 BaskHelime MeTauIbl U UX COSTUHEHUS 16 1 2 https://m.edsoo.ru/EFKQW9HZI
Hroro mo pasneny 20
Paszges 4. Xumus v OKpy:Kaomas cpeiaa
4.1 BerectBa 1 MaTepHaiibl B )KM3HH YCIIOBEKA 3 https://m.edsoo.ru/TENBWEF7Y
Hroro mo pazneny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7
IMOYPOYHOE INIVIAHUPOBAHMUME
8 KJIACC
KoanuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(PPOBbIE
n/n Tema ypoxa Bcero Kontpoanueie | IMpaxruteckue u3yueHHusi | oGpa3oBaTejbHbIE pecypChl
padoThI padoThI
1 Hpezvier xinini. Pore i e 1 https://m.eds00.ru/L 62DS2CZR
JKW3HU 4yenoBeka. Tenna u BemecTsa
2 HomsTie 0 MeTORAX nIOSHAFI B 1 https://m.eds00.ru/9ZJAEW050
XUMHUHU
3 Hpawrurieckaz pabora Ne 1 1 https://m.eds00.ru/L5EW4353D



https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D

pUEMBI OOpaIIeHHSI C
J1a00paTOPHBIM 000PYIOBAHUEM))

YucTele BCIICCTBA U CMCCH.

4 . https://m.edsoo.ru/6TME21FW8
CriocoObl pa3zenenus cMmecei
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceii (Ha mpumMepe https://m.edso00.ru/K3LSS5MCRY
OYMCTKH ITOBAPEHHON COJIH)»

6 ATOMBI U MOJIEKYJIbI https://m.edsoo.ru/BLS04WTB8

7 XHMIMECKHE SMEMEHTH. SHaii https://m.eds00.ru/AH3DADNAX
(CMMBOJIBI) XUMHUYECKHMX DJIEMEHTOB

8 ITpocThie U CIIOKHBIE BEIIECTBA https://m.edso0.ru/DXJBSTJ95

9 ATOMHO-MOJICKYJISIPHOE YUCHHE https://m.edsoo.ru/IMOBJ3QZ5
3aKOH MMOCTOSHCTBA COCTaBa

g | Pemects. Ximirieckad Gopuyna. https://m.eds00.ru/IMCA9BF X6
BajleHTHOCTH aTOMOB XMMHUYECKUX
3JIEMEHTOB
OTHocHTeNbHAsI aTOMHAs Macca.

11 OTHOCHUTEJbHAS MOJICKYJISIpHAsT https://m.edsoo.ru/PIZPCIMDX
macca
M

12 ACCOBA IO RHMITECKOro https://m.eds00.ru/GHV58QMVE
SJIEMEHTA B COCTUHEHUH
K . Monb.

13 OIITECTRO BEHIECTRa. O https://m.eds00.ru/368UNL5Y 2
MonspHas macca

14 usIeCkHe I XIMIIecKite https://m.edsoo.ru/YZM8S6ATH
SIBJICHUST. X UMHUYECKask PEaKIlust

15 Hpmsart yCHOBmV HpOTeKAmI https://m.edsoo.ru/N6DVNJKQ5
XUMHYECKHX PEAKIIMI

16 3AKOH COXAHCHHA MACCHI BELLIECTS. https://m.eds00.ru/M8DS4IHVM

XUMHUYECKUE YPABHEHMS



https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM

17

BrraucieHus: KoaudecTBa, MacChl
BEIIECTBA 10 YPABHEHUSIM
XUMHYECKUX PEaKIHil

https://m.edsoo.ru/LUY9QU3EQE

18

Kinaccudukarus xumMmuueckux
peakiuii (CoeIMHEHUs, Pa3I0KEHUS,
3aMeIleHUsI, OOMEHA)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIii-
sumukioneauct. O6o0menue u
cucTreMaTu3anus 3HaHu’

https://m.edsoo.ru/PIWARH3AB

20

Kontponbnas padora Nel o teme
«BerecTBa 1 XUMHUECKHE PEAKIIMM»

https://m.edso00.ru/ON62SNERU

21

Bo3nyx — cmecsk razos. CocrtaB
Bo3ayxa. Kucnopon — snemeHT u
npoctoe BeniecTBo. O30H

https://m.edso0o.ru/XXONONRN1P

22

dusnuecKre 1 XUMUIECKUE
CBOWCTBA KHCI0pOa (peaKuuu
okucneHus, ropenue). [lonstue 06
OKCHax

https://m.edsoo.ru/FBS1JRKMB

23

CrocoObI MOTYYEeHHUS KHCIOpOo/ia B
1abopaTopry U MPOMBITIICHHOCTH.
[TpumeHenue kuciopoaa

https://m.edsoo.ru/\VJWB6A2RD

24

TennoBoii 3¢ ekt XuMrIecKoi
PEaKINH, TIOHITHE O
TEPMOXUMHYECKOM YpaBHEHHH,
9K30- ¥ SHJOTEPMUYECKUX PEAKIIHIX

https://m.edsoo.ru/PNMKJZHKX

25

TonnuBo (HedThb, yroiab U METaH).
3arps3HeHue Bo3yxa, ClocoObl ero
MpeI0TBPAIICHUS

https://m.edsoo.ru/USNY5UUW?2

26

[Ipaktuueckas padora Ne 3 mo Teme

https://m.edsoo.ru/5516 UHX3R



https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

«[Tomyuenue u cobupanue
KHCII0pO/ia, U3yUEHHE €r0 CBOMCTB»

BO,Z[OpOI[ — OJICMCHT U ITIPOCTOC

27 https://m.edsoo.ru/WD392ACWB
BemecTBO. HaxoxaeHue B nmpupojae
dusnyeckre ¥ XUMHYECKHE

28 cBoiicTBa Bogopona. [Ipumenenue https://m.edso0.ru/0SZ28459R
BOZIOpOJa

29 [ToHsTHE 0 KHUCIOTaX M COJISIX https://m.edsoo.ru/TMWNIVC43

30 Criocodet TTOTYHEHIT BOROpOa B https://m.eds00.ru/C9TO9UCIP
nabopaTopuu
[IpakTuueckas pabota Ne 4 mo Teme

31 «[Tonyuenue u codupanue https://m.eds00.ru/SS3WAX33K
BOJIOPOJIa, U3YUCHHUE €TI0 CBOMCTBY

32 MozsipHetit 06BEM rasos. 3akon https://m.edso00.ru/M3KSO1QDQ
ABoraapo
Brrunciienus 00b€Ma, KOJIUYSCTBA

33 BEIIIECTBA ra3a 10 €ro H3BECTHOMY https://m.edso0o0.ru/MXGOY304M
KOJIMYECTBY BEIIECTBA WA 00bEMY
Boraucnenns 006EMOB Ta30B 10O

34 YPaBHEHHUIO PEaKIIMU Ha OCHOBE https://m.eds00.ru/9TQ8AXABY
3aK0HA O0BEMHBIX OTHOIICHUI Ta30B

35 q)HineCKHe 1 RHMIHECIHE https://m.edsoo.ru/7AOGFZK4R
CBOICTBA BOBI

36 Cocras ocuopaiii. Homsrhe 06 https://m.eds00.ru/IXB2W6IVL
WHIKATOPax
Bona xak pactBoputens.

37 HaCHINEHERIC M HOHACKIIICHHAIC https://m.edsoo.ru/MKHXPOFH4

pacTBOpbl. MaccoBasi 107151 BElIecTBa
B pacTBOpe



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4

38

[Tpaktuyeckas padora Ne 5 mo Teme
«IIpuroroBiieHHE paCTBOPOB C
OIpeaeNEHHON MacCOBOU JOJIEH
pacTBOPEHHOI O BELIECTBA»

https://m.edsoo.ru/WXUKPAUOA

39

Kontponbnas padora Ne2 o teme
«Kucnopon. Bogopon. Boga»

https://m.edsoo0.ru/JM7935DRY

40

Oxcuppl: cocTaB, KnaccupuKanus,
HOMEHKJIaTypa

https://m.edsoo.ru/5TFSJINAY

41

[Tonydyenne u XuMHUYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX 1
amM(pOTEepHBIX OKCHJIOB

https://m.eds00.ru/8JAZ9YWS2

42

OcHOBaHHS: COCTaB,
KJaccuuKaIys, HOMEHKIAaTypa

https://m.edsoo.ru/5U397HU5C

43

[Tonyyenue u XUuMHUYECKHE CBOMCTBA
OCHOBaHUU

https://m.edso00.ru/GD9A28ROE

44

Kucnotsr: coctas, kinaccudukaus,
HOMEHKJIaTypa

https://m.edsoo.ru/Q6U4WEBK?7

45

[Tonydyenune n XuMHU4YECKUE CBOKMCTBA
KHUCJIOT

https://m.edso0.ru/Z2GCRN45W

46

Conu (cpeaHue): HOMEHKIIATYpa,
CHOCOOBI MOTYYSHHSI, XUMHYECKHE
CBOMCTBA

https://m.edso0.ru/JSNUIM9T]J

47

[IpakTiueckas padbora Ne 6.
Pemenne skciepuMeHTAIBHBIX
3a1a4 1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHMYEeCKHX COECAMHEHUI»

https://m.edsoo.ru/58D13JF7V

48

I'enernueckas CBs3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COoeqUHEHUN

https://m.edsoo.ru/YDS6ZRE31



https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31

49

0O0001IEHNE U CUCTEMATHU3ALUAS
3HaHUU

https://m.edso00.ru/STBUOEEYN

50

KonTtponbnas padora Ne3 mo teme
"OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCTUHEHUI"

https://m.edsoo.ru/AFA7IDULD

51

[lepBbIe MONBITKH KiaccuuKauu
XUMUYECKUX 3JIeMEHTOB. [lonsATHE O
IPYIIIaX CXOAHBIX JJIEMEHTOB

https://m.edso0.ru/C0V3CC214

52

[Teproguueckuii 3aK0H 1
IIepnonnueckas cucrema
XUMHUYECKHUX 31eMeHTOB /[l. 1.
Menneneena

https://m.edsoo.ru/X9F1INR3U8

53

[Tepuoapl, rpyMIIbI, MOATPYIIIBI

https://m.edsoo.ru/NOMWWJIRXN

54

Crpoenne atomoB. CocTaB aTOMHBIX
saep. N3otorbl

https://m.edsoo.ru/IMUDOMRS5H

55

CtpoeHue 2IeKTPOHHBIX 0007I09eK
aTOMOB 2J1eMeHTOB [lepnonnueckon
cuctemsl . 1. MenaeneeBa

https://m.edso00.ru/T95YNV8B2

56

XapakTeprucTuKka XMMHUECKOT O
3JIEMEHTA T10 €r0 MOJI0KEHUIO B
IIepnonnueckoini cucreme /1. 1.
MeneneeBa

https://m.edsoo.ru/Y 1IP04OMDX

S7

3nauenue [lepuonuueckoro 3aKoHa

JUIS pa3BUTHUS HAYKH U MIPAKTUKU. J].
N. MenpaeneeB — y4€HbIH, Me1aror

U TPKJAHUH

https://m.edsoo0.ru/SZD8XEQQP

58

PesepBubIil ypok. O0001IeHNE U
cCUCTeMaTHu3allvs 3HaHUM /
Bcepoccuiickas mpoBepouHas

https://m.edsoo.ru/ZCQTRPO8Y



https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

pabota
Kontponbnas padora Ne4 o teme
59 «Crpocerne atoma. Xumueckas 1 1 https://m.eds00.ru/FT1IZF99WF
cBs3b» / Beepoccuiickas
poBepoyHas pabora
2
60 FICKIPOOTPHIBTEIILHOCTE BTOMOB 1 https://m.edsoo.ru/HZA110EDS
XAMHYECKUX DJIEMEHTOB
61 HouHas xuMuudeckas CBsI3b 1 https://m.edso00.ru/3SY1RJKVI
62 KopanenTHas mosspHas XuMHIeCKas 1 https://m.edso0.ru/EOL3MT2AE
CBA3b
63 Kosanenrras nenosspras 1 https://m.edsoo.ru/9YVR3FUXI
XAMUYECKAs CBI3b
64 CrerneHp OKUCIEHUS 1 https://m.eds00.ru/RA6CVXM66
65 OXUCIUTETBHO-BOCCTAH OBUTENLHBIE 1 https://m.edsoo.r/ZXNCA7DOZ
peakiuu
66 OKHCIUTENA U BOCCTAHOBUTEIHN 1 https://m.edso0.ru/QPS46Z5PU
PesepBubIil ypok. O600meHne u
67 CHCTEMATHSAIIA SHARMH 0 TEME 1 https://m.eds00.ru/ARH7M35NF
«CtpoeHue aTomMa. XuMUYecKas
CBA3b»
68 Pesepreiii ypok. Obobmerne 1 https://m.eds00.ru/7DNRBZ948
chCTEMATU3alMsl 3HAHUMN
OBILIEE KOJIMYECTBO YACOB I10 68 5 4
[TPOTPAMME
9 KJIACC
Koan4yecTBo 4acoB
Ne Hdara JJIeKTpPOHHBIe G poBbIE
Tema ypoka Kontpoabnsie | IIpakTuyeckne
n/n Bcero U3yYyeHHs | 00pa3oBaTeIbHbIE PeCypChl
padoTbI padoThbI



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

Ilepuonnueckuii 3aKoH.
[Tepuoguueckas cucrema
XUMHUYecKux 3aeMmeHToB /1. W.
MenneneeBa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKHX 3JIEMEHTOB
IIEPBBIX TPEX MEPUOIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHUYECKUX BELIECTB

https://m.edsoo.ru/MWVTOIWRA20Q

Buapl XUMUYECKOU CBA3U U TUIIBI
KPUCTAJUIMYECKUX PEIIETOK

https://m.edsoo.ru/UI4Y5CFRV

Kontponbnas padora Nel mo teme
«IToBTOpEHue u yriyonenue
3HAHUM OCHOBHBIX Pa3JIeJIOB Kypca
8 xacca»

https://m.edso0.ru/J4X8ZN212

Knaccudukarus XuMHIecKux
peaKIuii o pa3IMYHBIM MPU3HAKAM

https://m.edso0.ru/X8XAE7E2]

[ToHATHE O CKOPOCTH XUMUYECKOU
peakuu. [ToHsITHE O TOMOT€HHBIX
Y F€TEPOrCHHBIX PEAKIUIX

https://m.edso0.ru/6VLXCYY7N

ITonsTHE O XUMUYECKOM
paBHOBecUH. DAKTOPBI, BIUSIOLINE
Ha CKOPOCTh XUMHYECKOW peaKIuu
7 TIOJIOKEHHUE XUMHYECKOT0O
paBHOBECUSA

https://m.edsoo.ru/H4FH7NZNM

OKUCIIUTEIBLHO-
BOCCTAHOBUTEIbHBIC PEAKITHI

https://m.eds00.ru/648V11026

10

Teopus 3IEKTpOIUTUYECKON
mucconuanny. CHIIBHBIE U ci1a0ble

https://m.edsoo.ru/2KCYCLZ16



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16

SJICKTPOJINUTBL

11

HonHble ypaBHEHUs peakLuil

https://m.edsoo.ru/\VN2SBIN1R

12

XHUMHUYECKHE CBOMCTBA KHUCIIOT B
OCHOBAHMH B CBETE MPEACTaBICHUI
00 PIEKTPOIUTUYECKON
JIHCCOIUAIIN

https://m.edsoo0.ru/SHH81YVXI

13

XUMHYECKHUE CBOICTBA COJieil B
CBeTEe MpeCTaBICHUN 00
AICKTPOTUTUICCKON AUCCOLMAITIHI

https://m.edsoo.ru/ETD5QTS4G

14

[TonsTue o rugponuse conen

https://m.edsoo.ru/9JFRAVESW

15

O00011IeHIE U CUCTEMATU3ALIHS
3HaHUU

https://m.edsoo.ru/FEEIZRMBG

16

[TpakTuueckas padora Ne 1.
«Pemenne SKCIICPUMCHTAJIbHBIX
3a1au»

https://m.edsoo.ru/7VXTEHJT4

17

KontponbHas padora Ne2 o teme
«OJIEKTPOIUTHYECKAS
Jucconuanys. XMMHYECKHE
peaKkuu B pacTBOpax»

https://m.edso0.ru/9RKLZDNUX

18

OO01mast XapakTepUCTHUKA TAIOTCHOB.

XUMHUYECKUE CBOMCTBA Ha IPUMEPE
XJiopa

https://m.edsoo.ru/NNYKYZF12

19

Xnoposogopon. ComnsiHasi KUCIIOTA,
XMMUYECKHE CBOUCTBA, OTyUYCHHE,
pUMEHEeHHE

https://m.edsoo.ru/CWVSHCD2M

20

[Tpaktuyeckas pabora Ne 2 o Teme
«[lomyueHune CONSTHOW KUCIIOTHI,
W3y4EHHE €€ CBOMCTBY»

https://m.edsoo.ru/PVEXIYWEG

21

Brruucnenus no ypaBHeHUsAM

https://m.edsoo.ru/4BI5HQ70F



https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F

XHUMHUYCCKHUX peaxunﬁ, €CJIM OANH
N3 pCarcHToOB 1aH B HN30BITKE

22

OO11as xapakTepUCTHKA HIEMEHTOB
VIA-rpymiibl

https://m.edsoo.ru/VVMWKERSEP

23

AnnotponHsie MoaupUKaLUN
cepbl. Haxoxienue cepsl u €€
COCIMHEHUH B IIPUPOJE.
XHUMHYECKUE CBOMCTBA CEPBI

https://m.edso0.ru/CX10EU8SPO

24

CepoBoaiopoj1, CTpOEHUE,
(1)I/I3I/IHCCKI/I€ U XUMHUYCCKHUC
CBONCTBA

https://m.edso00.ru/ECGX2B40W

25

Oxcuppl cepbl. CepHasi KUCIIOTA,
¢bu3nyeckne U XUMUYECKHE
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEAKLINH, JISKAIIHNE B
OCHOBE ITPOMBIIIICHHOI'O CI1oco0a
MIOJIyYEHUSI CEPHOM KUCIIOTHI.
XUMHYECKOE 3arps3HEHUE
OKpY>KaroIleu cpeabl
COECIMHEHUSIMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Briuncienne MmaccoBOU 10U
BBIXO/1a MPOIYKTA PEAKIIUHI

https://m.edsoo.ru/HSJE186WN

28

OO1u1as xapakTepUCTHKA HIEMEHTOB
VA-rpynmnsl. A30T,
pacnpocTpaHeHHE B IPUPOAE,
¢bu3nyecknue U XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/MWVAHRMB976

29

AmMuax, ero punyeckue u
XUMHUYECKUE CBOMCTBA, IOJIyYEHUE

https://m.edsoo.ru/HZAYESF13



https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13

U NPpUMCHCHUC

30

[Tpaktuyeckas padora Ne 3 o Teme
«ITomyuenne ammuaka, U3ydeHue
€r0 CBOWCTB)»

https://m.edsoo.ru/JORP64I1FJ

31

A3oTHas Kuciora, e€ pusnueckue u
XUMUYECKUE CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Vcnonb30BaHNe HUTPATOB U COJIEH
aMMOHUS B KAYECTBE MHUHEPAIbHBIX
ynoopeHuii. XuMu4ueckoe
3arps3HEHUE OKPYKAIOIIeH CpeIbl
COCTMHEHUSIMH a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

docdop. Oxeun pochopa (V) u
dbocdopHas kucnora, GU3NIECKUe
1 XUMHYECKHE CBOMCTBA,
noyuyeHue

https://m.edso00.ru/GDQJSO3WP

34

Hcnonb3oBanue pocdaros B
Ka4eCTBE MHHEPAIbHBIX
ynoOpeHuii. 3arpsi3HeHne
MPUPOTHOM cpenbl pocharamu

https://m.edsoo.ru/UAZ3HUG5V

35

VYraepon, pacipocTpaHEHHE B
npupoje, Gu3ndecKue u
XHMHYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuapl yrieposaa, ux Gu3n4ecKue
1 XMMHYECKHE CBOICTBA.
DKonoru4eckue npooIeMsl,

CBsA3aHHBIC C OKCHIOM YIJICpOoaa
(V)

https://m.edsoo.ru/OXQAPGNCF

37

VYronpHas KMCJIOTA U €€ COu

https://m.edsoo.ru/OHQHDGIPA

38

[Tpaktuueckas padora Ne 4 mo Teme

https://m.eds00.ru/G2HZXQGCS8



https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

"IlomyueHne yrieKucioro rasa.
KauecTBeHHas peakius Ha
KapOoHaT-noH"

39

[TepBoHavanbHBIE TOHATHS 00
OPraHMYECKUX BEIIECTBAX KaK O
COEMHEHUAX YriIepoaa

https://m.edso0.ru/30T12109Z

40

erMHI/Iﬁ " €ro COCANHCHUA

https://m.edsoo0.ru/75JXNHO0I8

41

[TpakTtuyeckas padora Ne 5.
Pemenne skcriepuMeHTaIbHBIX
3az1a4 no reMe «BaxkHelmue
HEMETAJUIBI U UX COETUHEHUS

https://m.edsoo0.ru/O7E8DOD7Z

42

KontponbHas padora Ne3 o teme
«Baxneiimune HeMeTaIIIBI U UX
COEINMHEHUS

https://m.eds00.ru/S85J9UGH3

43

OO01as XxapakTepucTuKa
XUMHUYECKUX IJIEMEHTOB —
MeTallI0B. MeTtandeckast CBsI3b U
MeTaJlIN4ecKas KpucTainyecKas
pemérka. dusnyeckue cBONUCTBA
METAJIJIOB

https://m.edsoo.ru/XK1GYPCO1

44

XHUMHUYECKHE CBOMCTBA METAJIIIOB.
DNEKTPOXUMHUYECKUI Psif
HaIpsHKEHUN METaJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

O61ue crnocoObl MONTY4YEeHHUS
MetaiuioB. CiuiaBel. Beruuciienus
10 YPaBHEHUSM XUMUYECKUX
PEaKINii, ecIM OJMH U3 PEarcHTOB
COIEPIKUT IIPUMECHU

https://m.eds00.ru/G54GDQI2D

46

IlonsaTue o KOppO31Hu MCTAJIJIOB

https://m.edsoo.ru/4FIGDOWOW



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W

47 [lemouHbIEC METAILITBI https://m.edsoo.ru/X1B4BPUW?2

48 OKCHIBI H THAPOKCHILI HATPHS H https://m.eds00.ru/Q4DX0G3U9
KNS

49 HleJ'IOIII\-'IO3eMeJ'IBHuLIe METALIRL = https://m.edsoo.ru/REOCDYOKG
KaJIbIIU 1 MarHnu

50 Baxuelimme coequHEHUS KATbIAS https://m.edso0.ru/CJIR96CMZA

51 Obobuiennue 1 cHCTeMaTH3ANNA https://m.eds00.ru/O5PXGG1BE
3HAaHUU

52 HKECTKOCTS BOBI 1 CIOCOGHI &8 https://m.edsoo.ru/WFMBFTTTP
yCTpaHEeHHs
[Tpaktuyeckas padora Ne 6 mo Teme

53 "YKEcTKOCTh BOJIBI 1 METOBI €6 https://m.edsoo.ru/NF1IROKB8J
ycTpaHeHus"

54 ATIOMUHAN https://m.edsoo0.ru/9ZJ8RD1TV

55 AwmporepHbie CBOHCTB OKCHAA 1 https://m.eds00.ru/NI5K11035
TUAPOKCUIA

56 XKeneso https://m.edsoo.ru/F20NJR5SR

57 OKCHABL, THAPOKCHJB H COA https://m.eds00.ru/IRTUBLAMP
xenesa (1) u xenesa (111)

58 OGobulerHe 1 CHeTeMATH3ALKA https://m.eds00.ru/NAONSHGKZ
3HAHUN
ITpakTnueckas padbora Ne 7.
P

59 CIHICHHe BKCHepI/IMeHT‘E'U'ILHLIX https://m.edsoo.ru/ZN 7G0OSMX
3aja4 mo reMe «BaxxkHenmue
MCETAJIJIBI U UX COCAUHCHU S
BBI‘-II/ICHGHI/ISI 10 ypaBHeHI/ISIM

60 XHMITACCKHX PEAKLIHH, CCIH OMUIH https://m.edsoo.ru/AYD2HE51Y

U3 peareHTOB JaH B U30bITKE WIH
COAEPKUT MpUMecH. Beruncienus



https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY

MacCOBOM 10JIM BBIXO/A MPOAYKTA
peakuuu

O0001IEeHE U CHCTEMATHU3AIHAS

61 . 1 https://m.eds00.ru/B8T9VTKOP
3HAaHUU
Kontponbnas pabora Ne4 o reme

62 «BaxHeNIIe METaIIbl U UX 1 https://m.edso0.ru/703C804GN
COCINUHCHU
B

63 ciecTa u l\iaTepHaﬂH i 1 https://m.eds00.ru/OFI132JMTO
IIOBCCIHCBHOU XNU3HU YCIIOBCKA

64 XHMHHECKOE 3arpA3HeHHe 1 https://m.eds00.ru/9ANGYEYQI
OKpYKarollen cpebl
P

65 OJ1> XHMHI B peLIeHii 1 https://m.eds00.ru/180Q203Y 28
AKOJIOTMYECKUX MTPOOIIEM
P 7 .

66 C3CPBIBI YPOK 0606?%“6 1 1 https://m.edsoo.ru/DT1BAS5U4
CUCTEMAaTu3anyus 3HAaHNUN
P 7| .

67 esepaibiii ypoi. O0o0ueHHe 1 1 https://m.eds00.ru/P52TIZNXV
cucreMarui3anusa 3HaHUN
P 7 . 0600

68 CIEPBIRIL YPOR. TR0 iHeHHe 1 1 https://m.eds00.ru/TMK36TJZG
cucreMarunl3anus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

MMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHOM ITPOT' PAMMBI

8 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOI
NPOBEPsIEMOro .
0o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTaTa
1 [To Teme: «IlepBoHauanbHBIE XUMUYECKUE TTOHATHS
PacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHUX TOHSATUN: aToM, MOJIEKYyJa,
XAMHAYECKAN DJIEMEHT, IMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMEChH
(omHOpOIHAS M HEOJHOPOJHAS), BaJICHTHOCTh, OTHOCHTEIbHAS aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEUIECTBAa, MOIb, MOJSpHas Macca,
1.1 MaccoBasi IOl XUMUYECKOT0 JIEMEHTA B COSAMHEHUU, MOJISPHBIA 00BEM,
XUMHYECKass peakius, KIACCH(PHUKAIUS PEaKIUil: pPeakiuu COCAMHCHHS,
peaKkIuu paszNoKEHUs, PEaKuu 3aMeIleHus, peakiuu oOMeHa, SK30- U
SHAOTEPMUYECKUE PEAKIINU, TETUIOBOH 3(hPeKT peakiuu, pacTBOp, MaccoBas
JI0J1sI BelllecTBa (MPOIICHTHAS KOHIIEHTPAIKs) B PacTBOpE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMUYECKUX TIOHATUH U
' MPUMEHSITh 3TU TIOHATHUS TP OMMCAHUU BEUIECTB U UX MPEBPAILLICHUI
13 UCIONB30BaTh XMMHUECKYIO CUMBOJIMKY JUUISI COCTaBJI€HUs (OPMYI BEUIECTB
' Y YPAaBHEHUH XUMUYECKUX PEAKIIHI
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHsI, 3aKOHa ABOTapO
1.5 OIPENIETATh BAJICHTHOCTh ATOMOB DJICMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KIACCH(PUITMPOBATh XHMHUYECKHE peaknuu (M0 YHCIy U  COCTaBYy
' YUYaCTBYIOIIMX B PEAKIIMH BEUIECTB, 110 TEIUIOBOMY 3 deKkTy)
1.7 BBIYHCIISTH OTHOCUTEBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcChl BEIICCTB
18 BBIUUCIIATE MAaCCOBYIO JIOJI0 XHMHYECKOro »JJeMeHTa 1o Qopmye
' COEJIMHEHNS,
1.9 BBIYUCIISITH MAaCCOBYIO JIOJIO BELIECTBA B paCTBOPE
110 MPUMEHSTh ©CTECTBEHHOHAyYHBIE METONbI IIO3HAHUST — HAONIOJICHNE,
' U3MepeHHe, MOICTUPOBAHUE, SKCIIEPUMEHT (peasbHbIM U MBICTICHHBIN )
2 ITo Teme: «BaxkHelme npeacTaBUTETN HEOPTaHUIECKUX BEIIECTB)
91 pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX MOHSITHHA: OKCHJ, KHCIOTa,
' OCHOBAHHE, COJIb
59 ONpeneNnsaTh MPUHAIICKHOCTh BEHIECTB K  ONpeleiIEHHOMY  KJaccy
' CoeMHCHUHT 10 popMyIam
2.3 KJ1acCU(DUITMPOBATh HEOPTAHUYECKHE BEIIECTBA
XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
24 Pa3IMYHBIX KJIACCOB, MOATBEPKIasi OIMHMCAHWE MPUMEPAMH MOJICKYJISIPHBIX

ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKI_II/Iﬁ




2.5

IMPOrHoO3UpPOBATH CBOIMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O
coCTaBa, BO3MOXHOCTH IIPOTCKAHUA XUMHYCCKUX npeBpameHHﬁ B
PAa3IIMYHBIX YCIIOBUAX

2.6

CIIeZIOBaTh MPaBUJIaM ITOJIb30BAaHHS XUMHUYECKOH TOCYION M J1a00paTOPHBIM
o0opyaoBaHMeM, a TakXke IpaBHjiaM oOpalleHusi ¢ BEIIeCTBAaMH B
COOTBETCTBHM C HMHCTPYKIUSMH IO BBINOJIHEHHUIO JIaDOpaTOPHBIX
XMUMUYECKHUX OIBITOB 10 TOTYYCHUIO M COOMPAHHIO Ta3000pa3HbIX BEIIECTB
(Bomoposma M KHCIOpOAa), MPUTOTOBIEHHIO PAcTBOPOB C OINpenenEHHON
MacCOBOM JONIe pPacTBOPEHHOrO BEIIECTBA, IUIAHMPOBATh M HPOBOIUTH
XUMHAYECKAE DKCIEPUMEHTH IO PACIIO3HABAHUIO PACTBOPOB IIEIOYEH H
KUCJIOT C TIOMOIIbIO HHAUKATOPOB (JJAKMYC, (eHOoN(PTaTeHH, METHIOPAHXK U

Jpyrue)

2.7

MPOBOAUTD PACUETHI MO YPABHEHUIO XUMUYECKON PEaKIINH

ITo teme: «llepromnueckuii 3aKoH u [lepuomuyeckas cucreMa XUMHYECKUX
snementoB [[. M. MenneneeBa. CtpoeHne aroMoB. XHUMHYECKas CBS3b.
OKHCIIUTENHbHO-BOCCTAHOBUTEIIBHBIC PEAKIIAM

3.1

PaCKpbIBATL CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSTHH: AApO  aToma,
BHCKTPOHHHﬁ clion aToMa, aToOMHas Op6I/ITaJ'II>, paanyc aromMa, XUMHYCCKasA
CBs3b, moJjisipHasd n HEIOJIsIpHaA KOBaAJICHTHAaA CBs3b,
QJICKTPOOTPULATCIIBHOCTh, HOHHAsA CBA3b, HMOH, KAaTHOH, AaHWOH, CTCIICHb
OKHUCJICHUA

3.2

KJ'IaCCI/I(I)I/II_II/IpOBaTB XHUMHUYCCKUC 3JICMCHTLI

3.3

ONHUCHIBATh M XapakTepu3oBaTh TaOnuuHyto ¢opmy Ilepuonnueckoit
CHUCTEMbl XMMHYECKHMX D3JIEMEHTOB: pa3iuyaTb IOHATHUS  «IJIaBHas
noxarpynna (Arpymnmna)» u «nobounas noarpynmna (brpymnma)», «mansie» u
«OOTBIIINEY TIEPUOJIBI

3.4

packpeiBaTth  cMmbIci  Ilepumonmueckoro 3akona .M. Menneneesa:
J€MOHCTPUPOBATh TIOHUMAHUE IEPUOJUUYECKON 3aBUCUMOCTH CBOMCTB
XUMHNYECKHUX 3JIEMCHTOB OT HUX ITOJIOKCHUS B HepnozmquKoﬁ CHUCTEMCEC

3.5

COOTHOCHUTH 0003HAYCHHUsI, KOTOpble UMetoTCs B Tabnuie «lleprognyeckas
cucteMa xumuueckux dnemMeHToB J[.MI. MenaeneeBa» C UYHUCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHUSI aTOMOB XHMHMUYECKHX 3JEMEHTOB (COCTaB M
3apsAn  sApa, OOIIee YHCIO DJJIGKTPOHOB M paclpeielieHHe UuX 110
3JIEKTPOHHBIM CJIOSIM)

3.6

onpeaAcaiATh CTCIICHb OKHMCJICHHA 3JICMCHTOB B 6I/IHapHLIX COCINHCHUAX

3.7

ONpeNensATh BHJI XUMHUYECKOM CBsI3W (KOBaJeHTHass W HWOHHAasA) B
HEOPraHUYECKUX COCIUHEHUAX

9 KJIACC

Koxa
NMpoBepsieMOro
pe3yJbTaTa

IIpoBepsiemble mpeaMeTHbIE Pe3YJbTAThI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus




IIo Teme: «BemiecTBO M XUMHUYECKast peakuusg»

11

pacKpbiBaTb  CMBICII  OCHOBHBIX  XMMHUYECKMX IOHATH:  PacTBop,
3IIEKTPOJIUTHI, HEIJIEKTPOIIUTHI, INEKTPOIUTHUECKAS TUCCOIUAIINSA, PEaKIIUN
MOHHOrO OOMEHA, KaTaJln3aTop, XMMHUUYECKOE paBHOBECHE, OOpaTHUMbIC M
HEOOpaTUMbIE pEaKlUH, OKUCIUTEIHLHOBOCCTAHOBHUTEIBHBIC PEAKIUH,
OKHCJIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIUS,
aM(pOTEepHOCTh, XUMHYECKas CBsI3b (KOBAICHTHAS, MOHHAS, METAJUTHICCKAs ),
KPHUCTAJUIMYECKasl PEIIETKA, CIIJIaBbl, CKOPOCTh XUMHYECKON PEaKLUU

1.2

HIUIIOCTPUPOBATh  B3aUMOCBA3b  OCHOBHBIX XHMHWYCCKUX MOHATHH U
MNPUMCHATD OTH INOHATHSA ITPH OIIMCAHHUH BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJATh YPAaBHEHHs  DIIEKTPOJIUTHYECKOHM  JIUCCOLMALUU  KHUCIOT,
LIEJIOYEN M COJIEW, MOJTHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIMN HOHHOTO
obMeHa

1.4

PaCKpLIBATh CYIITHOCTb OKUCIHUTCIIbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ
oCpeACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca 3THX peaKI_II/Iﬁ

1.5

IMpOBOAUTD paC‘-IéTBI 10 YpaBHCHUIO XUMHYECKOH pcaknuuu

ITIo Ttemam: «Hemeramnsl M uX coeauHeHUs» U «MeTamapl H HX
COETUHEHU

2.1

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME M crHeun(puyeckue XHUMHUYECKHUE
CBOMCTBAa IPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXkAAas OMNMCAHUE
[IpUMepamMu  MOJIEKYJSIPHBIX WM HMOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHYECKUX peaklui

2.2

COCTAaBJISITb  YPABHCHUA peaKHI/Iﬁ, MNOATBCPKAAOIUX  CYHIECCTBOBAHUC
TCHETHYECKOM CBSI3U MCXKAY BEIICCTBAMH PA3JIMYHBIX KJIaCCOB

2.3

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAHMs] XHMHUYECKHX TMPEBpAlEHUA B Pa3IUYHBIX
YCIIOBUSIX

2.4

CJIeJIOBATh MPABHJIAM IOJIb30BAHUS XUMHUUYECKOW MOCYA0H U 1a00paTOPHBIM
o0OpysoBaHWEM, a TakXkKe IMpaBWjiaM oOOpaimleHHs C BEIIeCTBAMH B
COOTBETCTBHM C HWHCTPYKIUSMH 110 BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKUX OIBITOB IO MOTYyYEHHUIO0 U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB
(aMmMmaka u yrieKuciIoro ra3a)

2.5

HPOBOJMTH PEAKIMHU, MOATBEPKIAIOIINEG KAYSCTBEHHbIH COCTAB PAa3IMYHBIX
BELIECTB: pACIIO3HABAaTh OMNBITHBIM MYTEM XJIOPUA-, OpOoMHA, HOAUT,
kapOoHnat, ¢ocdar, cunukar, cynbhar, TUAPOKCUIUOHBI, KaTHOHBI
AMMOHHMSI, WOHBI HM3YYEHHBIX METAUIOB, MNPUCYTCTBYIOLIHE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIECTB

[To Teme: «XuMus 1 OKpyKaromas cpeaar»

3.1

pacKkpbiBaTh CMBICI OCHOBHBIX Xumudeckux mnoHatuil: [[JIK Bemectna;
KOPPO3UsI METAJLJIOB

3.2

MPUMEHSITh OCHOBHBIC OIEPAaIlii MBICIUTEIHLHONU JACATSILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTEMATHU3AIINIO, BBISIBICHUE MTPHYUHHO-
CIICJICTBCHHBIX CBS3CH — JIJI1 M3YYCHHsI CBOWCTB BEIIECTB M XMMHUYCCKUX




peakiuii; ecTeCTBEHHOHAayYHbIE METOJbl TO3HAHUS — HAONIOJCHUE,
U3MepeHHe, MOIEIPOBAHUE, SKCTIEPUMEHT (peasbHbIM U MBICICHHBIN )

IMPOBEPAEMBIE QJIEMEHTBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMbIii 3JIEMEHT COACPKAHUS

1

HepBOHa‘-Ia.HLHLIe XUMHNYCCKHUC ITOHATHUA

11

[Ipenmer xumuun. Posib XMMUM B KW3HU 4YelOBEKa. XUMHUS B CHCTEME Hayk. Tena u
BelecTBa. PU3NUECKUe CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSHUE BEILECTB

1.2

[TonstTre o meromax mo3HaHWs B XUMUHU. Yuctele BemecTBa U cMmecH. CrocoObl
pazaeieHus: cMecen

13

ATOMBI U MOJIEKYyJbl. XUMUYECKUE 3J1eMeHThl. CHMBOJIbI XUMHUYECKUX 3JIEMEHTOB.
IIpocTeie u cnoxHbIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

14

Xumuyeckass Qopmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHas aToMHas Macca. OTHOCUTENbHAs
MoJIeKyJIsIpHas macca. MaccoBas 1011 XMMHYECKOT O 3JIEMEHTA B COCIMHEHNUN

1.5

KonunuectBo BeniectBa. Moinb. MonsipHas Macca. B3auMocBsI3b KOJIMUECTBA, MACCHI U
Yucia CTPYKTYPHBIX EAWHUI[ BemecTBa. Pacuérel mo QopMynamM XUMHYECKHUX
COEIUHEHUN

1.6

duznyeckue U XMMUUYECKUE ABJICHUS. XMMUYECKash peakius U €€ MpU3HaKU. 3aKOH
COXpaHEHMs Macchl  BeleCTB. XHMHUYeckHe ypaBHeHus. Kinaccudukanus
XUMUYECKUX peaKIuil (COeTMHEHMS, Pa3JIOKECHHS, 3aMeIIeHUsI, 0OOMEHA)

1.7

XUMUYECKUI 3KCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOM IMOCYHOH, ¢ MpaBUiIaMU
paboThl B 1abopaTtopuu U mpuéMaMu OOpareHus ¢ JIabopaTOpHBIM 000PYIOBAHUEM,
U3y4eHHE U ONHMcaHue (U3NYECKUX CBOWCTB 00pa3l0B HEOPraHWYECKHUX BEIIECTB,
HaOmoaeHne (u3ndeckux (TJIaBJICHUE BOCKA, TasHHE JIbJa, pacTHUpaHWE caxapa B
CTYNIKE, KHUIICHHEe W KOHJACHCAIMA BOABI) M XWUMHUYECKUX (TOpEHHE CBEYH,
NpOKaJMBaHHE METHOM MPOBOJIOKH, B3aUMOAEHCTBUE MeNla C KHUCIOTOW) SIBJICHUH,
HAOMIOJIeHNe W  ONKMCAHWE TPU3HAKOB TMPOTEKAHHS XUMHUYECKHX PEaKIHii
(paznokeHue caxapa, B3aUMOJAEHMCTBHE CEPHOM KHUCIOTHI C XJIOpPUAOM Oapus,
pasnoxkenue ruapokcuga Meau(ll) mpu HarpeBaHuum, B3aUMOJAEHCTBHE XKeje3a C
pactBopom cosu Memau(ll), m3ydenune crmocoOoB pasaeineHus cMmecei (C MOMOIIbIO
MarHuta, (QUIbBTPOBaHWE,  BbIIAPUBAHME,  JUCTWILIALUSA,  Xpomarorpadus),
IPOBEJICHHE OYMCTKHU TMOBAapEeHHOW cOJIM, HAOJIOJACHHWE U OMHMCAaHUE DPE3YJIbTAaTOB
IPOBEACHUS OMNbITA, HWIIIOCTPUPYIOIIETO 3aKOH COXpPAaHEHUS MacChl, CO3JaHHe
MoJiesiel MOJIEKYI (I1apOCTEPKHEBBIX )

Baxwuelinme npeacTaBuTeN HEOPraHUYECKUX BEIIECTB

2.1

Bozayx — cmeck razoB. CocraB Bo3nyxa. Kucinopoa — 31eMeHT U mpocToe BELIECTBO.
HaxoxaeHue kuciopoaa B mpupoje, pusudeckue 1 XUMUYECKUEe CBOMCTBA (peakiuu
ropeausi). Okcunpl. [Ipumenenue kuciopona. CriocoObl MOMyueHUs KUCIOpPOJa B
naboparopun U mnpombliieHHocTH. KpyroBopor kucinopoga B mpupone. O30H —




AJUIOTpOITHasd MOI[I/I(I)I/IKaI_II/Iﬂ KHcJopoga

2.2

TernoBoil >PPekT XUMUYECKOH peaknuH, TePMOXMMHUYECKHE YpPaBHEHUS, JK30- U
SHAOTEPMUYECKHE peakiuu. TOmIMBO: yroib M MeTaH. 3arps3HEHHE BO31yXa,
YCUJICHUE TTAPHUKOBOT O () (heKkTa, pa3pylieHue 030HOBOTO CII0s

2.3

Bomopon — omemeHT M mpocroe BemectBo. HaxoxaeHue Bomopona B IPHUPOIE,
¢bu3nyecKre 1 XUMHYECKUE CBOWCTBA, MMPUMEHEHHE, CIIOCOObI monydeHus. Kucinorel u
conu

2.4

Monsipablii 005EM ra3oB. Pacuérsl 1o XUMHUYECKHM YPaBHEHHSIM

2.5

®dusnyeckue cBoicTBa Boabl. Boma kak pactBopurens. PactBopsl. HacelieHHble u
HEHACBHIILIEHHbIE pacTBOpbl. PacTBOpMMOCTH BemiecTB B Bojae. MaccoBasi a07s
BELIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJbl. OcHOBaHuUsA. Poib pacTBOpoB B
OpUpoAe M B KU3HM 4eloBeka. KpyroBopor Boabsl B Impupojie. 3arps3HeHue
MPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOTHBIX BOL

2.6

Knaccudukanus Heopranndecknx coenuaeHui. Oxcuapl. Kinaccuduxamus okcuaoB:
coneoOpasyromie (OCHOBHBIE, KHCIOTHBIC, amM(OTEpHBIE) M HECOJIe00pa3yIOIIHe.
Howmenknarypa okcuoB. @usnueckue U XMMAYeCcKHe cBOiicTBa okcu10B. [Tomyuenue
OKCHJIOB

2.7

OcHoBanus. Knaccudukanusi ocHOBaHMI: MIETOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuil. ®U3MYECKHE W XUMHUYECKHE CBOWCTBA OCHOBAHHIA.
[Tonyuyenune ocHOBaHM

2.8

Kucnorel. Knaccudukanus xuciaor. Homenknatypa kucinor. @Pusnyeckue u
XUMHUYECKHEe cBoMcTBa KuCIOT. Psan axktuBHocth MerauioB H.H. bekerosa.
[Tonyuyenue kucimor

2.9

Conmu. Homenknarypa coneil. ®Pu3nueckue W XHUMHYECKHE CBOMCTBA COJICH.
[Tonyuenue conen

2.10

I'enernueckas CBA3b MCXKY KiIaCcCaMU HECOPTaHNYCCKHUX COCI[I/IHCHI/II\/JI

2.11

XUMHUYECKUH HKCTIEPUMEHT: Ka4e€CTBEHHOE OMNpEeSICHHE COACPKaHUs KHUCIOpo/a B
BO3/yXe, MOJIyueHHEe, COOMpaHue, paclio3HaBaHUE M U3YyYCHHE CBOICTB KUCIIOpPOJa,
HaOJIFO/IEHNE B3aUMOJICHCTBHS BEIIECTB C KHCIOPOJOM M YCIOBUSI BOBHUKHOBECHUS H
IpeKpaleHus TopeHus (Imoxkapa), 03HaKOMIIEHHE ¢ oOpa3aMyu OKCHJIOB M OIHCAHHE
UX CBOMCTB, OJy4YeHUE, COOMpaHue, pacliO3HaBaHUE U M3y4YEHUE CBOICTB BOIOpOaA
(ropenme), B3auMopeiicTBue Bojgopomaa ¢ okcuaoM  Memu(ll)  (Bo3mokHO
MCIIOJIb30BaHUE BHUIEOMATEPHAIOB), HAOIIOIeHHE 00Pa3I[0B BEIIECTB KOJIUYECTBOM |
MOJb, HCCJIEIOBAaHHE OCOOCHHOCTEH pacTBOPEHHUs BEWIECTB C  Pa3InYHOM
pPacTBOPUMOCTHIO, MPHUTOTOBICHHE PACTBOPOB C OIPEIEIEHHON MAacCOBOHM JTOJNEH
pacTBOPEHHOI0 BEIIECTBA, B3aUMOACWCTBUE BOJBl C MeTallaMu (HaTpueM U
KanpIueM) (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUANIOB), OMPE/ICIEHUE PACTBOPOB
KUCJIIOT ¥ MIEJNIOYeH C TOMOIIbI0 HHIMKATOPOB, WCCIENIOBaHHE OO0pa3lloB
HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KIACCOB, HAOIIOJCHUE W3MEHEHHS OKPACKH
WHIUKATOPOB B PacTBOpaxX KUCIOT WM IIeNodYei, U3ydyeHHe B3aMMOJCHCTBUS OKCHIA
meau(ll) ¢ pacTBopoM cepHOWM KHCIOTHI, KHCJIOT C MeETajulaMH, peaKIui
HEWTpamu3aiy, IMOJyYeHHEe HEePACTBOPUMBIX OCHOBAHWH, BBITECHEHHE OJHOTO
MeTallla APYTUM M3 PacTBOpa COJH, PEIICHHE dKCIEPUMEHTAJIbHBIX 3a/ad M0 TeMe




«BakHelme Kiacchl HCOPTaHNYCCKUX COeJUHEHMID)

[Tepronnueckuii 3akoH u [lepuonnueckas cucreMa XUMUYECKUX dieMeHToB 1. 1.
MengeneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKIIUU

3.1

[TepBpie TOMBITKH KIaCCH(PUKAIMU XUMHUYECKHUX 3JIeMeHTOB. [loHsTHE O Trpymmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M MICJIOYHO3EMEIbHBIE METAJUIbl, TaJlOr€HBI,
WHEPTHBIE Ta3bl). OIEMEHTBl, KOTOpble 00pa3yloT aM(pOTepHble OKCUIBl U
TUPOKCHU/IBI

3.2

ITepronnueckuii 3akoH. Ilepuomnueckas cucrema XUMUYeCKHX 3yemeHToB JI.I.
MengeneeBa. KoporkonepuomHas W mMHHONEepuomHas ¢opmbl [lepronnyeckoit
cucrembl xumuyeckux odneMeHtoB JI.M. Menneneesa. Ilepuoasl u  rpymnmsl.
®u3NYeCcKuil CMBICT TTOPSIKOBOIO HOMEpa, HOMEPOB TEPHO/Ia M TPYIIIBI AJIEMEHTA

3.3

Crpoenne aromoB. CoctaB aroMHbIX saep. HM3orombl. Onekrponbl. CrpoeHue
JJICKTPOHHBIX ~ 000JI04eK  aToMoB  TepBbIX 20  XMMHYECKUX  JJIEMCHTOB
[lepuommueckoir cucremol J[.MI. MennaeneeBa. XapakTepUCTUKA XUMHUUYECKOIO
3JIEMEHTa Mo ero nosnoxkenuto B [lepuonnueckoit cucreme .M. MenneneeBa

3.4

3aKOHOMEPHOCTH  M3MEHEHHUS  pajadyca aTOMOB  XUMHYECKHX  3JIEMEHTOB,
METAUIMYECKNX U HEMETAJUTMYECKUX CBOWCTB MO TpyINaM M IepuoiaMm. 3HaueHUe
[Tepuonuueckoro 3akoHa u Ilepuoanueckoil cUCTeMbl XUMHUYECKUX 3JE€MEHTOB IS
pa3BuUTHs Hayku U pakTuku. .M. MenzaeneeB — yd€HbI U rpakJaHUH

3.5

Xumuyeckass  cBsa3b.  KoBaneHTHas  (moisipHas W HEMOJSpHAas)  CBS3b.
DIIeKTPOOTPHUIIATETHFHOCTh XUMUUECKUX 2JIEMEHTOB. MloHHAas CBS3h

3.6

Crenenb oxkucieHusI. OKHCIUTEILHOBOCCTAHOBUTEIIHHEIC pCaKknuu. HpOHCCCBI
OKHCJICHMS U BOCCTaHOBJICHUA. OKHUCIUTEIN U BOCCTAHOBUTEIIH

3.7

XVMHYECKUI HKCIIEPUMEHT: U3y4eHHE 00pa3lioB BELIECTB METAJJIOB M HEMETAJUIOB,
B3aMMOZEHCTBHE TMIPOKCHIA LIUHKA C PaCTBOPaMM KHUCJIOT U IIEJI0YEH, IPOBEIECHUE
OIBITOB, UJUTFOCTPUPYIOLIUX MPUMEPhl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKiuit
(ropeHue, peakiuy pas3noKeHUs, COSTUHEHUS)

9 KJIACC

Kox

HpOBepﬂeMin/i 3JIEMEHT COACPKAHUSA

BeniectBo 1 xumnueckas peakuus. [loBropenue

11

[lepnonnueckuit 3akoH. Ilepmommueckas cucrema XUMHYECKHX 3yeMeHTOB J[.H.
MengaeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOICTB
XMMHMYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kalus, Kb U UX COCIUHEHUN B
COOTBETCTBUH C IOJOXKEHHEM 3JIEeMEHTOB B Ileproanueckoii cucreMe U CTpOSHUEM
UX aTOMOB

1.2

Crpoenue BellecTBa: BUJbl XUMUUYECKOM CBSI3U. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BELICCTBA OT THUIA KPUCTAUIMYECKOW PEIETKM M BHUIA
xumuueckoil cBsi3u. Kiaccudukanus M HOMEHKIATypa HEOPraHHMYECKHUX BEIECTB
(MexxayHapoaHas M TpUBUAJbHAs). XUMUUYECKUE CBOICTBA BEILECTB, OTHOCALINXCS K
pa3IMYHBIM  KJlacCaM  HEOPraHMYECKUX  COEIMHEHMM, TEHEeTHYecKas  CBs3b




HCOPraHN4YC€CKUX BCUICCTB

1.3

Knaccugpukamuss XMMUYECKUX pEaKIMi MO pa3lM4HbIM NpHU3HAKaM ([0 YHUCITY U
COCTaBY yYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIJIOBOMY 3P dEKTY, 10 U3MEHEHHUIO
CTENEHEH OKUCJIEHHUSI XHMUYECKUX D3JIEMEHTOB, MO OOpaTUMOCTH, MO Y4acTHIO
Karanau3aTopa). JK30- U 3HIOTEPMUYECKHE PEAKLUU, TEPMOXUMUYECKUE YPABHEHUS.
[TonsiTve 0 CKOPOCTU XUMHUUYECKOM peakiuu

1.4

IToustne 00 O6paTI/IMBIX u H606paTI/IMBIX XUMHUYCCKHUX PpPCaKIUgX. Ilonstne o
TOMOI'€HHBIX W TCETCPOrCHHBIX PCAKIUAX. IlonaTne 0 XUMHUYECKOM PaBHOBCCHHU.
CDaKTOpLI, BJIMAOINHUEC Ha CKOPOCTH XUMHYECKOU peakiuuu MU  IOJOKCHUC
XUMHUYCCKOI'O paBHOBECHU S

1.5

OKHCANTENEHO-BOCCTAHOBUTEIBHBIE PEAKIINH, DJIEKTPOHHBIN 0OamaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENbHOM  peakiuu.  CocTaBieHWe  YpaBHEHUW  OKUCIUTEIIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIIUI C HUCIIOIb30BAHUEM METO/Ia dJIEKTPOHHOT0 OanaHca

1.6

Teopust 3NEKTPOTUTHUYECKONH TUCCOLMALUU. OJIEKTPOIUTHI U  HEDJIEKTPOIMTHI.
Katuonbl, aHnvoHbl. MeXaHHW3M AMCCOLMALIMM BEUIECTB C paA3JIMYHBIMU BUJIAMHU
xumuueckoil cBs3u. Crenenb aucconuanuu. CUilbHbIE U C1a0ble 3JIEKTPOIUTHI.
Peakiun noHHOTO 0OMeHa. Y CIIOBHSI MPOTEKAHUS! peaKIuii HOHHOT0 0OMeHa, MOJTHBIE
U COKpalll€HHbIC MOHHBIE YpaBHEHHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAHUI U COJEi
B CBETE MPEICTaBICHUNA OO0 DSIEKTPOIUTUYECKOW auccoranuu. KadecTBeHHBIE
peakuuu Ha HOHBL. [loHATHE O TUIpOIHN3E Conel

1.7

XVMMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJIEISMU KPUCTAJUIMYECKUX PEIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJUI0B (rpaduTa U aiamasa), CI0XKHbIX
BEILIECTB (XJIOpUJA HATpHsl); MCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOMN
peaKmuu OT BO3ACHCTBHS Pa3InYHBIX (DaKTOPOB; UCCIIEIOBAHUE IEKTPOIIPOBOTHOCTH
pacTBOpPOB BEILECTB, IPOLECCA TUCCOLMALNN KHUCIIOT, IIEI0uel U coieil (BO3MOXKHO
WCIOJB30BAaHUE BHUAEOMATEpUANIOB); MPOBEICHUE OMNBITOB, WUTIOCTPUPYIOMIUX
MPU3HAKH MPOTEKaHUS PEaKIWi MOHHOTO oOMeHa (00pa3oBaHME OCAalKa, BBIICICHUE
rasa, oOpa3oBaHHE€ BOJbl); ONBITOB, W/UIIOCTPUPYIOIIUX MPUMEPbl OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peakuuidl (TOpeHHe, peakuu pa3jokKeHHs, COCAUHEHHUS);
pacro3HaBaHUE HEOPraHMYECKHUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX pEaKlHi Ha
HOHBI; PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a7a4

Hewmeranms! u ux COCANHCHUA

2.1

OO0mas xapakTepucTuka rajmoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE
creneHn okucieHusa. CtpoeHune u (GU3NYECKUE CBOWCTBA MPOCTBHIX BEIIECTB —
TaJIOTeHOB. XHMMHYECKHE CBOWCTBA Ha TIpUMeEpe XJopa (B3aMMOJEHCTBHE C
MeTaJulaMH, HeMeTalulaMH, Ienodamu). XiopoBojgopos. ComnsiHas KUCIIOTA,
XUMHUYECKUE CBOWCTBA, OJIy4eHHUE, TpuMeHeHue. JleiicTBre Xaopa u XJI0poBOA0pOIa
Ha OpraHu3M 4CJIOBCKaA. Baxxneimmue XJIOPUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

Ob6mas xapaktepuctuka 31eMeHToB VIA-rpymnmbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (U3UYECKUE CBOMCTBA IMPOCTHIX
BEIIECTB — KUCJIOPO/A U cepbl. AJUIOTPONHbIE MOAM(PUKALNN KHCIOPOAA U CEpBHI.
XuMmuyeckune cBoiicTBa cepbl. CepoBOAOpO, CTpoeHue, hu3ndeckue U XUMHUYECKUe
cBoiicTBa. OKCUIBI Cephbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHI0B. CepHas KHUCIIO0Ta,




¢u3nyeckue U XMMUYECKHUE CBOWMCTBA (00IIME Kak MpEACTaBUTENs Kilacca KUCIOT U
cneunpuyeckue). XUMHUECKHE PEAKLMHU, JIeKallMe B OCHOBE IPOMBIIIICHHOTO
criocoba monydeHus: cepHoM KucioTel. I[lpumenenume. Conn CcepHOW KHCIOTHI,
KadeCcTBEHHasl peakuus Ha cyiabdaT-uoH. HaxoxaeHue cepel U €€ cOeAMHEHUI B
npupoge. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOUIeH Cpeabl COETUHEHUSMHU Cepbl
(KUCOTHBIE  JOXKAM, 3arpsi3HEHUWE BO3AyXa M BOJOEMOB), CIOCOOBI  €ro
MPEJOTBPALICHUS

2.3

OOmias xapakrepuctika 371eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHHs! aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHMs. A30T, pacpOCTpaHEHUE B MPUPOAE, PU3NUECKUe
U XuMudeckue cpoiictsa. KpyroBopor azora B npupoze. AMMHaK, ero gpusndyeckue u
XMMUYECKHUE CBOUCTBA, MONyueHHe U mpuMeHeHne. Coiau aMMOHUS, UX (U3NYECKUEe U
XMMHMYECKHE CBOMCTBA, IpUMEHEHHE. KauecTBEeHHas peakuys Ha HOHBl aMMOHHS.
A30THas KUCIIOTa, €€ MoNy4YeHne, (pru3nueckre 1 XUMHUIECKHE CBOMCTBA (00IIHe Kak
NpeJCTaBUTENsl Kilacca KHUCIOT M crneuu¢puyeckue). Vcnonp3oBaHHE HUTPATOB U
colled aMMOHHUS B KaueCTBE MHHEPAJIbHBIX yJOOpeHui. XUMHUYECKOe 3arpsi3HEHUe
OKpY)KaloIlle cpeAbl COEAMHEHUSAMU a30Ta (KUCJIOTHBIE JIOKIH, 3arpsi3HEHUE
BO3/1yXa, IOYBHI U BOJIOEMOB)

2.4

®ocdop, amrorponHble Momudukanuu QGochopa, QGUIMUECKUE U XUMHUUYECKUE
ceoiictBa. Okcun dochopa(V) u dochopHas kucnora, GU3MIECKHE U XUMHUICCKHE
cBoiicTBa, mnonydeHue. Mcnonb3oBanue ¢ocdaroB B KauecTBE MHUHEPAIbHBIX
ynoopeHuit

2.5

Oo6mas xapakrtepuctuka 31eMeHToB IV A-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHCICHHA. YTIEepoJ, aJIOTPOMHbE MOAU(pUKALNH,
pacnpocTpaHeHHe B HpHUpoje, (PU3NYECKHUE M XMMHYECKHE CBOMCTBA. AjcopOuus.
Kpyrosopor yriepona B npupoje. OKcupl yriiepoja, ux GU3n4ecKue 1 XuMHIECKUe
CBOMCTBa, JelcTBUE Ha JKUBbIE OpPraHU3MBbI, TIIOJydeHHME U IPUMEHEHHE.
DKOJOTHYecKne TMpoOJeMbl, CBsi3aHHBIE C okcuaoM yriaepona(lV), rumoresa
rJ100aTbHOTO TIOTETJICHHUs KJIIMMaTa; MapHUKOBBIA 3PQeKT. YronbHas KUCIOTa U €€
CONM, MX (PU3MYECKUE U XHUMHUYECKHE CBOMCTBA, IOIY4YEHHE U IPUMEHEHHE.
KauectBenHnas peakiusi Ha kKapOoHaT-uoHBI. Vcrmonb3oBaHue kapOOHATOB B OBITY,
MEAMIIMHE, TPOMBILUIEHHOCTH U CEJILCKOM XO03sI1ICTBE

2.6

HepBOHa‘-IaJIBHHe MOHATHS 00 OPraHn4YCCKUX BCIICCTBAX KaK O COCIUHCHUAX
yriepoga (MCTaH, 9TaH, 3TUJICH, allICTHUJICH, 3TaHOJI, I'NIMICPHUH, YKCYCHas KI/ICJ'IOTa).
Hx cocTraB M XUMHUYECKOE CTPOCHHUC. ITonsiTHE 0 OMOJIOTMYECKH Ba)KHBIX BCIICCTBAX:
JKHpax, 6em<ax, YrJI€eBOAax — U UX POJIA B JKU3HU YCITIOBCKA. MaTepI/IaJIBHOG CIUHCTBO
OPraHUYCCKUX U HCOPraHNYCCKUX COC,[[I/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢usnueckne M XMMHUYECKHE CBOWCTBA, MOJy4YEHHE U MPUMEHEHHUE.
Coenunenus kpemHus B pupoze. Oomue npeacrasiaenus o0 okcuae kpemausa(1V) u
KpeMHUeBOW kucinore. CHIMKAThl, WX HWCIOJIB30BaHWE B OBITY, MEIHIIMHE,
MPOMBIIIUICHHOCTH. Ba)kKHEWIINe CTPOWTENbHBIE MAaTepHallbl: KepaMHuKa, CTEKIIO,
IIeMeHT, ©OeToH, kene300eroH. I[IpoGmembr  Ge30MacHOroO  MCIOJIb30BAHUS
CTPOHTEIHLHBIX MAaTEPUAIOB B TTOBCEIHEBHOM KU3HH

2.8

XVMUYECKHI SKCIIEPUMEHT: U3y4YeHHEe 00pa30B HEOPraHUUECKUX BELIECTB, CBONCTB
COJIIHOM KHUCJIOTBHI; IIPOBEJEHUE KA4eCTBEHHBIX pEAKIUNA Ha XJIOPUA-HUOHBI U




HaOO/ICHUE TPHU3HAKOB HX MPOTEKAHWs; OMBITHI, OTpakaromme (usndeckne u
XMMHYECKHE CBOWCTBA TaJOr€HOB W HMX COEAMHEHHH (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpaslaMud XJIOPHJIOB (TaJlOTCHUJIOB);
O3HAKOMIIEHUE ¢ O0pa3lamMH cepbl U €€ COeAUHEHUSMHU (BO3MOXHO HCIIOIh30BAHHE
BHJICOMATEPHAIIOB); HAOIIOJEHUE Tpolecca OOYrIMBaHHS caxapa MO JCHCTBHEM
KOHILIEHTPUPOBAHHOW  CEpHOM  KHUCJOTBI, M3YYEHHE  XHMHUYECKHX  CBOMCTB
pa30aBICHHON CepHOW KHCIOTHI, MPOBEACHUE KaYyeCTBEHHOW pEeakiuu Ha cynbdar-
WOH W HaONo/ieHue MpU3HaKa e€ MpOTeKaHHs; O3HAKOMIIEHHE C (U3HYECKUMU
cBoiicTBaMH a3o0Ta, (ochopa W UX coeAMHEHUH (BOSMOXKHO HCIOJIb30BAHUE
BHJIEOMAaTepHUaoB), oOpa3namMu a30THBIX M (PochOpHBIX yHOOpeHUil; MmomydeHue,
coOupaHue, paclio3HaBaHME€ M HM3y4EHUE CBOWCTB aMMHaka; MpPOBEJICHUE
KaueCTBCHHBIX pEaKIWii Ha MOH aMMOHHS U (PocdaT-uOH U W3ydeHUE TMPU3HAKOB HX
MPOTEKaHUs, B3aUMOJEHCTBUE KOHIEHTPUPOBAHHOW Aa30THOW KHUCIOTHI C MeEAbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEpPHUATIOB); U3y4yeHue Mozeneit
KPUCTAIUTMYECKUX PEmETOK anmasza, rpadura, QyuiepeHa; O3HAKOMIICHHE C
MPOIECCOM  afcOpOLMKU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOra3a; IOJyueHue, coOupaHue, paclo3HaBaHHWE U H3y4EHUE
CBOWCTB YTJICKUCIIOTO Tra3a; MPOBEICHHWE KAYECTBCHHBIX PEAKIMA Ha KapOOHAT- U
CHJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMJICHHE C MPOAYKIIHEH
CHJIMKaTHOM NPOMBIIUIEHHOCTH; pEIIeHHE SKCIEPUMEHTANbHBIX 3a1ad [0 TeMe
«Baknelimue HeEMETAUILI U KX COSTUHEHUSDY

Merannsl 1 uxX COCANMHCHU A

3.1

OOmrast xapakTEepUCTHKA XWMHUYECKHX JJIEMEHTOB — METAJUVIOB Ha OCHOBAaHUHU HX
nonoxkenus B [lepuonnueckon cucreme xumudeckux sneMenTos .M. Menneneesa u
ctpoeHus aromoB. CTpoeHue MeTauioB. MeTrauimyeckas CBSi3b M METaJUIMuecKas
KpUCTAJUTHYECKas PeméTKa. IICKTPOXUMUYECKHUI PSJT HATIPSKEHUN METAJLIOB

3.2

dusnyeckne W XUMHUYECKHE CBOMCTBa MeTaioB. OOmue crocoObl MONTy4eHHs
MeTauioB. IloHSATHE O KOPPO3WMHM METaIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3un. CriiaBsl (CTajb, YyTyH, JIOPATIOMUHIHA, OpOH3a) U X IPUMEHEHHE B OBITY
Y TIPOMBIIIUIEHHOCTH

3.3

[[lerounble MeTamabpl: TmonokeHue B llepuoanyeckol cHCTEME XHUMHYECKHX
aneMeHTtoB [[.MI. MeHnaeneeBa; CTpOEHHE KX aTOMOB; HAaxOXKJACHUE B IPUPOJEC.
Oduznyeckre U XUMHYECKHE CBOWCTBA (Ha mpuMmepe HaTpus u Kanus). OKCuAbl u
FI/IHpOKCI/IJII)I HanI/ISI 1 KaJInusd. HpHMeHeHI/IC MICJIOYHBIX METAJIJIOB U UX COG)II/IHGHI/Iﬁ

3.4

[[lerouHO3eMeNbHBIE METAJUIBI MarHUid M KaJlbI[Mi: mojiokeHue B llepmommnueckon
cucreMe xuMuueckux dnemeHToB J[.M. MeHneneeBa; CTpoeHHME HMX aTOMOB;
HaxoxJeHue B npupoje. Gusnyeckue 1 XUMUYECKHE CBOMCTBA MarHusi U KajbLHUs.
Baxneiimme coequHeHUs KanbIus (OKCHI, THAPOKCUI, coiin). KECTKOCTh BOIBI H
CHOCOOBI €€ yCTpaHEHUS

3.5

Anromunmii: nonoxenue B llepmommyeckodl cucteme xumuueckux snaemMeHToB 1.
MenzeneeBa; CTpoeHHE aroma; HaxoxzAeHue B npupozae. PUsndeckue U XUMHUYECKHE
CBOICTBa amOMUHUA. AM(OTEpHbIE CBOMCTBA OKCHIA U THIPOKCUA ATTFOMUHMS

3.6

Kenezo: monoxxenue B Ilepuoamdeckoit cucteMe XUMHUYECKHX 3yieMeHTOB J[.H.
MeHieneeBa; CTpoeHUE aTOMa; HAXOX/JIeHHE B mpupoae. OU3nueckne 1 XUMHIECKUE




cBoiicTBa xkene3a. Oxcuapl, ruapokcusl u conu xenesa(ll) u sxeneza(lll), ux cocras,
CBOMCTBA U MTOJIy4YECHHE

3.7

XYMUYECKHI SKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pasllaMyd METalJIOB U CIUIaBOB, UX
(U3HYECKUMU CBOMCTBaMH; U3YYCHHE PE3YJIbTATOB KOPPO3UU METALIOB (BO3MOXKHO
MCIONB30BAaHUE BUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOCHCTBUS OKCH/IA KATbIUs
U HAaTpusi C BOAOH (BO3MOXHO HCIIONb30BAaHME BHICOMATEPHANIOB); HCCIECIOBAHUE
CBOMCTB KECTKOMW BOJBI; TpOIEcca TOPEHMs JKejie3a B KHCIOpoae (BO3MOXHO
WCIOIB30BAaHUE BUICOMATEPUANIOB); MPU3HAKOB MPOTEKAHUSI KaYECTBEHHBIX PEaKIUil
Ha WOHBI (MarHus, Kaublus, amoMuHus, nunka, xenesa(ll) u sxenesa(lll), memu(ll);
HaOJI0/ICHUE W OMUCAHKE MPOIECCOB OKPANIMBAHUS IIJITAMCHH MOHAMU HATPUS, KaJTUs
)41 KaJlblIuA (BO3MO)KHO HUCITIOJIB30BAaHUC BI/II[eOMaTCpI/Ia.HOB); HCCIICAOBAHUC
aM(pOTEepHBIX CBOMCTB TUIPOKCHIA AaTIOMUHUSA U TUIAPOKCHAA IUHKA; pEIICHHE
OKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMC «Baxueume MeTaylIbl U UX COCAUHCHUA»

XHUMHS U OKpyKarolas cpena

4.1

Hosbie maTepuansl 1 TexHosoruu. BemniectBa 1 Marepuaiibl B MOBCEAHEBHOM KU3HU
yenoBeKka. XMMHS U 310pOBbe. be30omacHoe HCIOIb30BAHUE BEIIECTB U XUMUYECKUX
peakiuii B ObITy. [lepBas momolrs npyu XUMHUECKUX 0XKOTaX U OTPABICHUIX

4.2

OCHOBBI JKOJOIMYECKOM TI'PAMOTHOCTU. XHMMHUYECKOE 3arpsi3HEHUE OKpYKaoLEeH
cpenst ITJIK. Ponp xumuM B pemieHUH SKoioruyeckux mnpobnem. Ilpupoansie
WCTOYHUKU YTIIEBONOPOAOB (yroib, NUPUPOAHBIA ra3, HE(TH), TPOMYKTHl HX
nepepadoTKH, UX POJib B OBITY U MPOMBIIIIEHHOCTH

4.3

XVUMUYECKUI JKCIEPUMEHT: H3Y4eHHE OO0paslloB MaTepUalioB (CTEKJIO, CIUIaBBI
METaJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)

ITPOBEPAEMBIE HA OI'D IO XUMHWU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30OBATEJIbHOM NPOI'PAMMbI OCHOBHOI'O OBIIETO

OBPA3OBAHUA
Kon IIpoBepsiembie TpeGoBaHNUsI K NPEJIMETHBIM pe3y/JibTaTam 0a30B0ro
NMpoBepsieMOro YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/ibHO MPOrPaMMbl OCHOBHOI'O
TpeGoBaHus o0mero odpasosanus Ha ocHoBe PI'OC

[IpencraBnenue:

O T03HABa€MOCTHU  SABJIIEHUH NOPHUPOJBI, MOHHUMAHHE OOBEKTUBHOMI
3HAYUMOCTH OCHOB XHMMHYECKOH HAyKM Kak o0JacTh COBPEMEHHOTO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOmeld KyIbTypbl H MPAKTUYECKOU
NeSITEeIbHOCTU YEJIOBEKa B YCIIOBUSX COBPEMEHHOI'O OO0IIEeCTBA; MOHUMaHUE
MeCTa XUMHUH CPEJId IPYTUX €CTECTBEHHBIX HAYK

O HAy4YHBIX METOJaX IIO3HAHMS, B TOM YHCJIE OJKCIEPUMEHTAIBHBIX U
TEOPETHUUECKUX METOJIaX MCCIIEIOBAHUS BELIECTB U MU3YUYECHHS] XMMUUYECKUX
peaxiuii; yMeHHUe UCIOIb30BaTh MOJIEH /71l OOBSICHEHUS! CTPOCHUS AaTOMOB
U MOJIEKYJI

o cdepax mpodhecCHOHATHLHONW JEATEIHHOCTH, CBS3aHHBIX C XUMHEH U

COBPCMCHHbBIMU TCXHOJIOI'usMU, OCHOBAaHHBIMH Ha JOCTUKCHUAX




XUMHYECKON HayKH, YTO MO3BOJHUT OOYYAIOLIUMCS pacCMaTpPUBATh XUMHUIO
Kak chepy cBoeit Oymaymiel nmpodecCHoHANbHONW NESITeIbHOCTH W CICNaTh
OCO3HAHHBINA BBIOOp XMMHUH KakK MPOQHUIBLHOrO MpeaMeTa Ipu nepexosie Ha
YPOBEHB CpeHEro o0IIero oopa3oBaHUs

Bnanenue cucremoil XMMUYECKUX 3HAHHM U YMEHUE NPUMEHATH CUCTEMY
XUMHUYECKUX 3HAHUU, KOTOpasi BKJIIOYACT:

2.1

Ba)XKHEHIIINE XUMUYCCKUE TIOHITHS: XUMHUUECKUN AIIEMEHT, aTOM, MOJICKYJIa,
BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OIHOPOIHAS W HEOIHOPOIHAS
CMCCb, OTHOCUTCJIBHBIC aTOMHAasA W MOJICKYJIIpHAasA MacCChbl, KOJU4YCCTBO
BEIIECTBAa, MOJb, MOJISIPHAs Macca, MOJSIPHBIH 00BEM, OKCHJ, KHUCIIOTa,
OCHOBaHHWE, CONb (CPEeAHssA), XUMUYECKas PEaKIs, PEaKklUud COCIUHEHUS,
pPEaKIMK PA3TIOKEHHS, PEAKIMH 3aMEIICHHsI, PEaKIMi OOMEHa, TEIIOBON
3G QGEKT peakiuu, SK30- U IHIOTCPMHUYCCKHE PEaKIUH, PacTBOP, MaccoBas
JIOJIsI XMMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MAacCOBasl JIOJIST M TMPOIICHTHAS
KOHIICHTpAIMs BEIIECTBA B PACTBOPE, SIIPO aTOMa, DIIEKTPOHHBIN CIIOi aToMma,
aTOMHasi OpOWTallb, pPaJWyC aToOMa, BAJICHTHOCTh, CTEICHb OKHCIICHHS,
XUMHUUYCCKasd CBA3b, JJICKTPOOTPULATCIBHOCTh, IOJAPHAad W HCIOJApHAA
KOBAJICHTHAA CBA3b, MOHHAA CBA3b, MCTAJUIMYCCKAS CBA3b, KPUCTAIIIIMUCCKAA
peméTka (aTOMHasl, HOHHAs, METAJUTMUECKasi, MOJICKYJISIpHAsi), HOH, KaTHUOH,
AQHUOH, JJICKTPOJIUT W HEJICKTPOJHT, DJIEKTPOJIUTHYECKAsT JUCCOIMAINS,
pCakiiuu HOHHOI'O 06MCHa, OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIUH,
OKHCIIUTENTb U BOCCTAHOBHTEIb, OKUCIICHHE M BOCCTAHOBJICHHE, 3JICKTPOJIN3,
XUMHYECKOE PaBHOBECHE, OOpaTHMBIC M HEOOpaTUMBIC PEAKIMH, CKOPOCTH
XUMHUYECKON peakiuu, karanuzarop, [1/IK, koppo3ust MeTaioB, CIIaBbI

2.2

OCHOBONOJIATAlOIIME 3aKOHbl XUMHUH: 3aKOH COXPAaHEHUS  MAaccChl,
nepuognyeckul 3axkoH /.M. MenneneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa,
3aKOH ABOTraJipo

2.3

TEOpUU XUMHH: aTOMHO-MOJIEKYJIIpHas Teopus, Teopus
3JIEKTPOIUTUUECKON AUCCOLUALINHI

Brnanenne ocHOBaMH XMMUYECKOW IPaMOTHOCTH, BKITFOUAKOIEH

3.1

yMEHHE MPaBUJIBHO HCIOJB30BaTh M3YYCHHBIC BEIIECTBA M MaTepuaibl (B
TOM 4HCIIE MUHEpaIbHBIE yIOOpEHUs, METaIbl M CIUIaBbl, MPOTYKTHI
nepepaboTKu MPUPOAHBIX UCTOYHHUKOB YIJIEBOJOPOJOB (YIJIsf, MPUPOIHOIO
rasa, HeTH) B OBITY, CEIIbCKOM XO351CTBE, Ha MPON3BOJCTBE ¥ TOHMMAHHE
3HAYEHUS KUPOB, OEIKOB, YIJIEBOJIOB JUIsI OPraHM3Ma 4YelOBEKa; yMEHUE
MIPOrHO3UPOBATH BIMSHHUE BEIIECTB M XMMUUYECKUX MPOLIECCOB HA OpraHU3M
YeJI0BEKa M OKPY’KAIOLIYI0 PUPOJHYIO CPEAY

3.2

YMEHHE UHTErPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHUSIMU JIPYIUX Y4eOHbIX
IIPEAMETOB

3.3

HAJIMYHME OMbITa paboThl C Pa3IMYHBIMH HCTOYHUKAMHU HHQPOPMAIUH IO
XUMMM  (HaydyHas W  HAy4yHO-TIONYJSpHas  JIMTEparypa, CJIOBapH,
CHPaBOYHUKH, UHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHMBHO OIEHUBaTh HWH(GOpPMAIMI0O O BEIIeCTBaX, HX




NpEeBpaliICHUAX U MPAKTUYCCKOM NPHUMCHCHUU WU YMCHHC HCIIOJIb30BATh eé
A1 PEIICHHUA y‘le6HO'H03HaBaTeJ'IBHBIX 3aga4

BrnageHne ocHOBaMM NOHATHHHOIO amnmnapara U CUMBOJIMYECKOIO SI3bIKa
XMMHUU JUISL COCTaBICHHS (OPMYJT HEOPraHMYECKUX BEIIECTB, YPaBHEHUI

4 XMUMUYECKUX peakluii; ocHoBamMH xumuuyeckor HomeHknatypsl (IUPAC u
TPUBHAIILHOM )
YMmeHne o0bICHATH CBSI3b MOJI0KEHUs dneMeHTa B [lepuoanueckoii cucreme
C YHCJIOBBIMH  XapaKTCPUCTHUKAMHU CTPOCHHSI aTOMOB  XHMHYECKUX
5 9JIEMEHTOB (cocTaB M 3apsa  Aapa, o0Iiee YHCIO  3IIEKTPOHOB),
pacmpefieieHueM JJIEKTPOHOB IO OJHEPreTUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPHOIOB, KAJTUS ¥ KATBIIHS
[IpencraBinenue O MNEPUOIUYECKON 3aBUCHUMOCTH CBOWCTB XWMHYECKUX
5 JNEMEHTOB (paJlyC aToMma, >SIEKTPOOTPUIIATETHHOCTH), TPOCTBIX U
CJIOJKHBIX BEIECTB OT MOJIOKEHUs deMeHTOB B [lepuoanyeckoii cucreme (B
MaJTBIX MTEPHOJIaX U TJIABHBIX TOJIPYINIAX) U AJIEKTPOHHOT'O CTPOSHUS aToMa
7 YMeHue KiraccupuImpoBarh:
7.1 XUMHYECKHE JIEMEHTHI
7.2 HEOpPraHWYECKHE BEIECTBA
7.3 XUMHYECKHE PEAKITUI
8 YMeHue onpeensTh:
8.1 BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX dJIEMEHTOB, 3apsi HOHA
8.2 BH/JI XUMUYECKOW CBSI3U M TUI KPUCTAIUTHUECKOU CTPYKTYPHI B COSTMHEHHSIX
8.3 XapakTep Cpebl B BOIHBIX paCTBOPAX BEMIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHCITUTEIIb U BOCCTAHOBUTEIb
9 YMeHue XxapakTepru3oBaTh GU3NISCKUE M XUMUICCKUE CBOHCTRA!
MIPOCTBIX BEMIECTB (KHUCIOPOJ, O30H, BOIOPOJ, IrpaduT, ajliMas, KPEMHHMH,
9.1 a3ot, ¢ocdop, cepa, XJIOp, HATPHUMA, KA, MATHUH, KaabI[U, ATFOMUHHM,
KENe30)
CIIOKHBIX BEIIECTB, B TOM YHWCJIE€ MX BOJHBIX PAcTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOA, CEPOBOJIOPOA, OKCHUIbI W THUAPOKCHUALI MeTawioB |-11A
9.2 rpyn, antoMmunus, meau (1), uunka, sxenesa (11 u 1), oxkcuasr yrnepona (11
' u V), xpemuus (IV), azora u dochopa (Il u V), ceper (IV u VI),
CEepHHCTas, CepHas, a30THUCTas, a3oTHasi, QocdopHas, yroiapHas,
KpEMHUEBAsi KUCJIOTA M UX COJIH)
MIPOrHO3UPOBATh M XapaKTEPU30BATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT
9.3 WX COCTaBa W CTPOCHHs, MPUMEHEHHE BEIIECTB B 3aBHUCHUMOCTH OT HX
' CBOWMCTB, BO3MOXXHOCTh IPOTEKAHHUS XUMHUYECKHX TMpEeBpallleHudl B
Pa3IMYHBIX YCIOBHSIX
10 YMeHHUE COCTaBIATh MOJICKYJISIPHBIC W MOHHBIC YPAaBHEHHUS PEAKIIHI, B TOM
qucle:
10.1 peaxiuit HFOHHOTO OOMEeHa
10.2 OKHUCJIUTEJIbHO-BOCCTAHOBUTEIbHBIX PEAKIIU




WUTIOCTPUPYIOIIUX XMMHUYECKHE CBOMCTBAa HM3YyYEHHBIX KIAcCOB (TPyII)

103 HEOPTaHUYIECKHUX BEIIECTB
10.4 MOJTBEPKIAIOIINX TEHETUICCKYIO B3aUMOCBSI3b MEXK1y HUMH
11 YMeHHe BBIYUCIATH (MIPOBOJAUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
' JIOJTF0 XUMHUYECKOT0 JIEMEHTA B COSIMHEHUN
11.2 MacCOBYIO JIOJTIO BEIIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BELIECTBA U €0 Maccy, 00bEM ra3oB
114 M0 YPaBHCHHUSIM XUMHUYCCKUX PEAKIMA U HAXOAUTh KOJIUYECTBO BEIICCTBA,
' 00BEM M MacCy peareHTOB M IIPOAYKTOB PEAKIIHH
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJIaMH HAy4YyHOTrO IO3HaHHs (HAOIOJCHUEe, W3MEpCHUE,
121 IKCIIEPUMEHT, MOJCITUPOBAHUE) TMPH HM3YYCHHH BEIIECTB M XUMHUYECKUX
' SBJICHUW; yMeHue copMymupoBaTh MNpoOIeMy H MPEATOKUTH MYTH €&
pemeHHs
129 0e30macHoOi paboThl ¢ XUMHUECKHUMH BEIIECTBAMU, XUMHUYECKON MOCYI0H U
' 71ab0paTOPHBIM 000PYIOBAHHEM
npaBuUjiaMyd 0e30macHOro OOpaIrieHus ¢ BEIIeCTBAMH, HCIOIb3YEMBIMU B
MOBCETHEBHON JKM3HU, TNPAaBHJIAMU TIOBEIECHUS B MENsAX cOepekeHus
12.3 3M0POBbSi M OKpYXKAaroIIeHd MPHUPOJHOH Cpelbl; TIOHUMaHWE Bpena
(omacHOCTH) BO3JCHCTBHSI Ha KUBBIC OPTAaHU3MBI OINPEICIICHHBIX BEIIECTB,
CHOoCcOO0B YMEHBIIIEHUS U MPEAOTBPAIEHUS UX BPEIHOTO BO3ACHCTBHS
13 Hanwune mnpakTHYeCKUX HABBHIKOB IUIAHUPOBAHUS U OCYIICCTBIICHUS
CIIEYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
M3y4YeHHE W OMNHCcaHue (PU3UYECKHX CBOMCTB BEUIECTB; O3HAKOMIICHHE C
13.1 (GUBUYECKUMH U XWMHUYECKUMH SIBICHUSMH, OIIBITHI, HWILTIOCTPUPYIOIINE
MPU3HAKY TPOTEKAHUS XUMUYECKUX PEAKITUI
13.2 U3yUYeHHE CIIOCOOO0B pa3AeeHUs cMecei
MOJTyYeHUE KUCIIOPOJa W HM3yYCHHE €r0 CBOMCTB; IMOJyUYECHHE BOJOpPOAA U
13.3 W3Y4YEeHHUE €r0o CBOICTB; IMONXYYCHHE YIJIEKUCIOro rasa M H3y4YeHHE €ro
CBOMCTB; IMOJIyUCHHE aMMHaKa U U3y4CHHE €r0 CBOICTB
13.4 NPUTOTOBJICHHE  PAacTBOPOB  C  ONpPEICIEHHOW  MaccoBOW  Jojei
' PAaCTBOPEHHOIO BEILECTBA
135 MPUMEHEHUE WHIUKATOpOB (JIakMyca, METHJIOpaHka U (eHondTanernHa)
' JUTSL OTIpEJICTICHUS XapaKTepa CPelbl B pAaCTBOPAX KHUCIIOT U IIeNTouei
WCCJICIOBAHNE W OIMCAHUC CBOWCTB HEOPTaHWYECKUX BEIIECTB PA3THYHBIX
KJIACCOB; W3YYEHHE B3aUMOJCIHCTBUS KHCIOT C MeTaUlaMH, OKCHJIaMU
136 METaJUIOB, PAaCTBOPHMBIMH M HEPACTBOPUMBIMUA OCHOBAHHUSIMH, COJISIMU;
' MOJTyYeHUE HEPACTBOPUMBIX OCHOBAaHWH; BBITECHEHHE OJHOI0 MeTaylia
IpyrdM U3 pacTBOpa CONHW; HcCcleAoBaHHe aMQOTEePHBIX CBOMHCTB
THJIPOKCHJIOB aJTFOMHHHS U IITHKA
13.7 peIICHHE SKCIEPUMEHTATBHBIX 3ahad 1o TemMaMm: «OCHOBHBIC KIIACChI




HEOPTraHWYECKUX COCIUHEHUI»; «IJNEKTPOIUTHYECKAs JUCCOLMAIIUNY;
«Baxkuelinmme HeMeTalIbl ¥ UX COeIUHEHUA», «BakHeHIINe MeTaliIbl U UX
COEIIMHEHU

XUMHYECKAE HKCIEPUMEHTHI, WJUTIOCTPUPYIONINE TPU3HAKA IPOTEKAHUS
peakuit HOHHOro 0OMEeHa; Ka4eCTBEHHBIC PEaKIIMKU Ha MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPAX HMOHBI: XJIOPUI-, OPOMUI-, HOTUI-, CYIb(ar-, dhocdar-,

138 KapOOHAaT-, CHJIMKaT-aHUOHBI, THUIPOKCHI-MOHBI, KAaTHOHBI aMMOHHS,
MarHusi, KaubllMsl, allOMUHUsA, *Kene3a (2+) u xeneza (3+), memu (2+),
[UHKa

14 YMeHue:
NOpEICTaBIATh  pe3yiabTaThl  3KCIepUMEeHTa B (opMe  BBIBOJOB,

141 JI0Ka3aTeNbCTB, TpaUKOB M TaONMIl U BBIABIATH SMIIUPHYECKUE
3aKOHOMEPHOCTH
YCTaHABJIMBATh CBS3M MEXIY pEaTbHO HAOII0MaeMBIMH XUMHUYECKUMHU

14.2 SBJIICHUSIMA U TPOLECCAaMH, MPOHCXOMAUIMMH B MaKpO- U MHUKPOMUPE,
O0BSICHATH MPUYNHBI MHOTOOOPa3Hs BEIIECTB

MNEPEYEHb 2JIEMEHTOB COAEP)KXAHUS, TIPOBEPAEMbBIX HA OCHOBHOM

I'OCYAAPCTBEHHOM 2K3AMEHE 11O XUMNHU

Kon IIpoBepsieMblii 3JIeMEHT COACPKAHMS
1 [TepBoHavabHBIE XUMUYECKUE TTOHSATHS
1.1 UucTteie BemecTBa U cMecu. CiocoObI pa3iesieHus: cMecei
19 ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 31€MEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
' [IpocTeie U cn0KHBIE BENIECTBA.
13 Xumuyeckas Qopmyna. BaneHTHOCTP aTOMOB XUMHYECKHX 3JieMEHTOB. CTereHb
' OKMCIICHUS
3aKOH TMOCTOSHCTBA  cocTtaBa  BemlecTB. OTHoOcUTENbHAas aTOMHas  Macca.
1.4 OTHOcUTENbHAsT MOJEKYJIsIpHas Macca. MaccoBas J0fii XMUMHYECKOrO 3JIEMEHTa B
COCTMHCHUH
15 KonmmuectBo BemectBa. Monb. Momsapuas wmacca. MomsipHblii  00b€M  Ta30B.
' B3anmMocBs3b KoIu4ecTBa, Macchl M YUCIa CTPYKTYPHBIX €IUMHUI] BEIIECTBA
16 ®u3nyeckue U XMMHUUYECKUE SIBJICHMS. XUMUYECKas peakuus U €€ NMPU3HAKU. 3aKOH
' COXpaHEHUs MacChl BEUIECTB. XUMUYECKUE YPaBHEHUS
5 [leprognueckuii 3akoH u llepuoandeckas cucremMa XuMHUYECKUX 3yemeHToB JI.U.
MenneneeBa. CTpoeHne aTOMOB
Ilepuognmueckuii 3akoH. Ilepumomnueckas cucrema xXuMuueckux sjemeHToB [[.U.
2.1 MenneneeBa. Ilepuonsl m rpynnbl. PHU3MYECKH CMBICT TMOPSAKOBOIO HOMEpA,
HOMEPOB MEPUO/Ia U TPYIIIILI JIEMEHTA
Crpoenue artomoB. CocTtaB aToMHbIX snep. M3otonel. OnexktpoHbl. CTpoeHue
2.2 3JEKTPOHHBIX 000JI04eK aTOMOB MepBbiX 20 XuMUYecKuX 3neMeHToB [lepuoanueckoit
cucremsl /.. MenaeneeBa




3aKOHOMEPHOCTH B HU3MEHEHUHM CBONCTB XHWMHUUYECKHX 3JIEMEHTOB IMEPBBIX TPEX
NepUo/IOB,  Kaimus, Kaiuplus (paguyca  aTOMOB,  3JIEKTPOOTPULIATEIHHOCTH,

23 METANIMYECKUX U HEMETANIMYECKUX CBOMCTB) U UX COCIUHEHUU B COOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B [leproanueckoil cucteMe U CTpOEHUEM UX aTOMOB
3 Crpoenue BemiecTBa
Xumnueckass  cBsi3b.  KoBanmeHTHas  (moJyispHass W HENOJsIpHAsi)  CBS3b.
3.1 DJIEKTPOOTPULIATENBHOCTh XUMHUYECKUX 3J1eMEHTOB. MoHHas cBA3b. Meramnnueckas
CBSI3b
39 TUnbl KPUCTAIINYECKUX PEIIETOK (aTOMHAsi, HOHHAsI, METa/NInYecKas), 3aBUCUMOCTD
' CBOMCTB BEILIECTBA OT TUIA KPUCTALINYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H
4 Baxuelimme nOpeacTaBUTENM HEOPraHMYECKUMX BemlecTB. Hemeraiuiel u ux
COEIMHEHMS. MeTaljIbl U UX COCIUHEHUS
Knaccudukanms u  HOMEHKIATypa HEOPraHMYECKHX COCOUHEHHWI:  OKCHIOB
41 (coneoOpa3yromye: OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) W HECOJIE00pa3yIoIIne;
' OCHOBaHMH (IIENI0YM U HEPACTBOPUMBIE OCHOBAHUSA); KUCIOT (KHCIOPOICOACPIKAIINE
U OECKHUCTIOPOIHBIE, OTHOOCHOBHBIE 1 MHOT'OOCHOBHBIE); CONel (CPETHUX U KUCIBIX )
49 ®u3nueckue M XUMUYECKHE CBOMCTBAa MPOCTHIX BEILIECTB-HEMETAJIIOB: BOIOPOJA,
' XJIOpa, KUCI0poJa, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS
®u3nuecKue U XMMUYECKHE CBOWCTBA MPOCTHIX BEIECTB-METAJIIOB: JIUTUSI, HATPUS,
4.3 Kallisg, MarHus W Kajbllds, QIIOMUHHUA, OJKele3a. OJEKTPOXUMHUYECKHU Pl
HaIPsHKEHUN METaJIOB
44 dusznueckue M XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCAUHEHUH HEMETaIOB:
' XJIOPOBOJIOPOAA, CEPOBOAOPOIA, aMMHUAKa
duznyecknue U XUMHYECKUE CBOMCTBAa OKcuAoB HemeTaiios: cepsl (1V, VI), azora(ll,
4.5 IV, V), dochopa(lll, V), yraepoma(ll, 1V), xpemuus(lV). IloaydeHne OKCHIOB
HEMETaJJIOB
46 Xumudeckue cBoicTBa okcuaoB: MeTauioB |A-IIIA rpymm, uaka, memu(ll) u sxenesa(ll,
[11). ITonyueHne OKCHIIOB METAILIIOB
XUWMHUYECKUE CBOWCTBA OCHOBAaHWUN H aM(OTEPHBIX THIPOKCHUIOB (Ha TpUMEpe
4.7 TUAPOKCHUIOB allFOMUHHUSA, Kele3a, IMHKa). [lomydeHue ocHoBaHHMM U amMpOTEpPHBIX
TUIPOKCUJIOB
OO0mue XMMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOIHOW, CEPOBOAOPOIHOM,
48 CEPHHUCTOW, CEepHOW, a30THOH, (OCPOpHO, KPEeMHHEBOH, yroibHOU. Ocolbie
' XMMHMYECKHE CBOMCTBA KOHLUEHTPUPOBAHHOW CEPHOW M a30THOW KucaoT. [lomyuenue
KHCJIOT
4.9 OO0mue XuMHUYECKHe CBOMCTBA cpeHux cojiei. [lomydenue coneit
410 [Tonyuenue, coOupanue, pacrno3HaBaHWE BOAOPOJA, KHUCIOPOJa, AaMMHaKa,
YIJIEKUCIIOro Ta3a B Jaboparopuu
411 [Tonyyenne ammuaka, CEpHOM M a30THOM KHCIOT B MpoMbIIieHHOCTH. OOmue
' CIIOCOOBI MOJTYYECHHSI METAIIIIOB
4.12 I'eneTnyeckast CBA3b MEXKIY KJIaCCaMH HEOPTaHUYECKUX COCTUHEHUI
5) XHUMHUYECKUE PEAKIIUU




5.1

Knaccudukanus XUMHYECKHX pEaKIUil MO pa3IMYHBIM MPU3HAKAM: MO YHCIY H
COCTaBY Y4acTBYIOUIMX B PEaKIMH BEUIECTB, O TEIIOBOMY 3P QeKTy, 0 U3MEHEHHUIO
CTeNeHEeN OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB

5.2

TernoBoit 3hdexkT XUMUYEeCKOH peakIiy, TEPMOXUMHUYECKHE YpaBHEHHs. DK30- U
OHJOTEPMUYECKUE PEAKLUU. TepMOXUMHUUYECKUE YPAaBHEHUS

5.3

OKHCIUTEIIFHOBOCCTAaH OBUTCIILHBIC pCeaKkuunu. OxkuciMTeIn W BOCCTAaHOBHUTCIIH.
Hpoueccm OKHCJICHHA n BOCCTAHOBJICHUA. :‘)J'IGKTpOHHHﬁ OanmaHc
OKHCIINTEIIFHOBOCCTAHOBUTEIBHOM p€aKkunun

5.4

Teopust HPIAEKTPOIUTUYECKON auccoruanuv. KaThOHBI, aHUOHBI. OJIEKTPOJIUTHl U
HEATEKTPOIUThl. CHUITbHBIE U cla0bie 3NeKTPOIuThl. CTeneHb TUCCOMHAIINH

5.5

Peakuuu nonHoro oomena. YcioBusi IpOTEKaHUs peakuii HOHHOI0 0OMEHa, MOJIHbIE
U COKpAILEHHBIC HOHHBIC YPABHEHUS PEaKLIU

X¥MH U OKpy’Karolas cpeja

6.1

BemecrBa u Marepuanbl B IIOBCEJHEBHOM JKM3HHM 4elloOBeKa. be3omacHoe
UCIIOJIb30BaHME BELIECTB M XMMMYECKMX peakuuid B jmabopatopuu u ObiTy. IlepBas
InmoMouib Mpu XUMUYICCKUX 0XKOrax U OTPaBJICHUAX

6.2

XHUMHYECKOE 3arpsi3HEHHUE OKpYKawoled cpeabl (KUCIOTHBIE A0XKAU, 3arpsi3HEHHe
MOYBBI, BO3AyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpamenus [IpenenbHas
nonyctumas konteHTparus semects ([11K). Ponb xumuu B pemieHHH SKOJIOTHISCKUX
npoOyiem. Y cuiieHne mapHuKoBoro 3 dekra, pa3pymeHne 030HOBOTO CIIOs

6.3

[Ipumenenue cepsl, azota, dhochopa, yriaepoaa, KpeMHHS U UX COSAMHEHUN B OBITY,
MCIWIUHC, MNPOMBIIIIICHHOCTU U CCJILCKOM X035 CTBE. HpI/IMCHeHI/IC METAJIJIOB U
CIUIaBOB (CTajb, YYTyH, JIOPATIOMUHUIN, OpOH3a) B OBITY M MPOMBIIUICHHOCTH HX
coenuHeHUi. [loHSATHE O KOPPO3MHM METANIOB, OCHOBHBIC CITOCOOBI 3alllUTHI MX OT
KOppO3UHU

6.4

[IpupoaHble UICTOYHUKHU YTIEBOAOPOAOB (YroJib, MPUPOAHBIN ra3, HeTh), IPOAYKTHI
ux nepepadoTku (OEH3MH), UX POJIb B OBITY U IPOMBIIIIICHHOCTH

6.5

[lepBoHavanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX YIiiepoja
(MeTaH, 3TaH, ATWJICH, AICTWICH, TaHON, TJIMIEPHH, YKCyCHas Kuciota). [loHaTue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KHMpax, OelIKax, YIJIEBOAAX — M UX POJU B JKU3HHU
YCIIOBEKA

7

PacuéTnr:

7.1

1o (hopMyJIaM XUMHYECKHUX COCIMHCHHIA

7.2

Macchl (MACCOBOI) JI0OJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKHUM YPaBHCHUAM

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumust: 8-if kiacc: 6a30BbIi yPOBEHb: YUeOHUK; 5-¢ u3aanue, nepepadborannoe ["abpuensa O.C.,
OctpoymoB N.I'., CnagkoB C.A. AxknnoHepHoe oo0iectBo «M3narenscTBo «IIpocBerieHne»

» Xumus: 9-if kimacc: 0a30BbIN YPOBEHb: YUEOHUK; S-€ nznanue, nepepadorannoe ['abpuensu O.C.,

OctpoymoB U.I"., CnagkoB C.A. AximonepHoe obmiectBo «M3aarensctBo «IIpocBerienne»




METOANMYECKHUE MATEPHAJIBI VIS YYUTEJIA
VYpoku xumuu B 8,9 kiacce: Mmeroauueckoe nocooue / O.C. I'abpuensn, U.I'. Octpoymos, C.A.
Cnankos, U.B. Akcénos. - Mocksa: [Ipocsemenne, 2022.
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