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MHNOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1Mo XMMHUU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBlieHA Ha OCHOBE
TpeOOoBaHUIl K pe3ysbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacrasieHubix B PI'OC 00O, a Takxe Ha OCHOBE (eepaabHOi paboueii mporpaMmbl
BOCIHUTAHUS U C YUETOM KOHILICTILIUY MPENoIaBaHus yueOHOro npeamera « XumMus» B 00pa3zoBaTesIbHbIX
opranusanusax Poccuiickoit denepanuu.

[IporpaMMma o xumuu Aa€T MpeICTaBIeHHE O LEesIX, 001el cTpaTeru o0yueHus, BOCIUTAHUS U
Pa3BUTHS 00YYAIONINXCS CPEACTBAMHU yUEOHOTO MpeIMETa, YCTaHABIMBAET 0053aTeIbHOE MPEIMETHOE
coJiep’KaHue, MpelycMaTpuBaeT pacipeesieHue ero mo KiaccaM U CTPYKTYpUpPOBaHUE 0 pa3fenaM U
TEMaM @pPOrpaMMbl [0 XUMHH, ONpPEIEISIET KOJIMYECTBEHHbIE M Kaue€CTBEHHBIE XapaKTEPUCTUKU
COJIepKaHUsl, PEKOMEHIyEeMYIO MOCIeI0BAaTeIbHOCTh U3YUCHUS XUMHUU C YUYETOM MEKIIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHMKH y4eOHOTO IMpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs,
orpezesnseT BO3MOKHOCTH IIpeIMeTa JIIsl peau3aiuy TpeOoBaHUil K pe3yibTataM OCBOSHHSI OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUU K
pe3ynbrataM OO0yueHHUs XMMHUU Ha YPOBHE IeJield M3y4eHHUs IMpeIMeTa M OCHOBHBIX BHUAOB yueOHO-
[I03HABATEJIbHOM 1€ATEIbHOCTH 00YUaIOILIETrocs 10 OCBOEHUIO YU€OHOTO COIEPKAHMUS.

3HaHHE XUMHUHU CIYXKUT OCHOBOU /Ui (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYAIOIIErocs, €ro
NPEJCTAaBICHUN O MaTepHaJbHOM EIMHCTBE MHpA, BAXKHYIO POJIb UTPAOT (HOpPMUpPYEMBIE XUMHEH
MPEJICTABICHUS O B3aUMOIIPEBPAILICHUSX SHEPrUU M 00 HSBOJIOLMU BEUIECTB B MPHUPOJAE, O MyTAX
peteHust r100aNbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, YHEPTeTUIECKOM,
MUIIEBON U KOJIOTUYECKON O€30MacHOCTH, TPOOJIeM 3IpaBOOXPaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peanu3ali BO3MOXKHOCTEH IJIs caMOpa3BUTHS U (OPMHUPOBAHHS KYIBTYPHI
JUYHOCTH, € 001Iel U (yHKIIMOHATLHOU IPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMHUpPOBaHKE MBIIIICHHS U TBOPUECKUX CIIOCOOHOCTEH 00yUaroluXxcsi, HAaBBIKOB
UX CaMOCTOSITEIbHOM YYEOHOH NeATEIbHOCTH, SKCIIEPUMEHTAIBHBIX M HMCCIEI0BATEIbCKUX YMEHUH,
HEOOXOUMBIX KaK B ITOBCEIHEBHOM KM3HH, TaK U B TPO(HECCUOHATILHOM e TENIbHOCTH;

3HAKOMHUT €O CHEIU(UKOI HAyYHOTO MBILIUICHHUS, 3aKJIaJIbIBAE€T OCHOBBI 1I€JIOCTHOTO B3TJIsfAa Ha
€MHCTBO IIPUPOBI " YeNI0BEKA, ABIIAETCS OTBETCTBEHHBIM 9TaroM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOM IrPaMOTHOCTH 00yUarOIUXCS;

CIOCOOCTBYET (OPMHUPOBAHUIO LIEHHOCTHOT'O OTHOILIEHMS K €CTECTBEHHO-HAayYHBIM 3HAaHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOE 00pa3oBaHUe 00yUarOIIHUXCsl.

JlaHHbIE HaIlpaBlIeHHUs B 00YYEHUH XMMHUU 00ECIIeUNBAOTCS CeM(PUKON coepkaHus yueOHOro
npeaMeTa, KOTOPbIi SIBISETCS NMeAarornyecky aJlaliTUPOBAaHHBIM OTpakeHHeM 0a30BOI HayKu XMMHUU
Ha OIpENEIEHHOM dTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO o0OImIero oOpa3oBaHUS OPHEHTUPOBAH Ha OCBOCHHE
00yYaromyUMHUCs CUCTEMBbl NEPBOHAYAIBHBIX TMOHATHH XMMHH, OCHOB HEOPTaHUYECKOM XUMHHM U
HEKOTOPBIX OTAENIbHBIX 3HAUYMMBIX MOHATUH OPTraHUYECKON XUMUH.

CrpykTypa cofepkaHusi IpOrpaMMBbl 110 XUMHUH c(pOPMHUPOBaHA HA OCHOBE CHCTEMHOI'0 MOX0/1a
K e€ n3yuenuto. CoaepkaHue CKIIaAbIBa€TCs U3 CUCTEMbI TOHSITUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE
U CHCTEMBbl MOHATHH O XUMHYeCKOW peakuuu. OOe 3TH CUCTEMbI CTPYKTYpHO OpPIaHM30BaHbI 110
MPUHIIMITY [1OCJIEIOBATEILHOTO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEICTaBICHUN pa3HOTrO
YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHHUsI KaK OCHOBBI BCEIO €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YyUYEHUS O CTPOEHUH aToMa U XMMHYECKOH CBSI3H;

— MpeCTaBICHUH 00 IEKTPOIUTUYECKON TUCCOLMAIIMH BEIIECTB B PACTBOpaXx.

Teopernueckue 3HAHUS pacCMATPUBAIOTCS HAa OCHOBE OSMIIMPUYECKH TMOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BHBAIOTCS IOCJIEAOBATENILHO OT OJHOTO YPOBHS K JAPYTOMY, BBIIOJHSS
GyHKIUM OOBSCHEHUS W MPOTHO3HPOBAHHS CBOMCTB, CTPOCHHUS M BO3MOKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS U3y4aeMbIX BEIIECTB.



OcBoeHue nporpaMMsl 0 XUMHH CIIOCOOCTBYET (DOPMUPOBAHUIO MPEICTABIECHUS O XMMUYECKON
COCTABJIAIOLIEH HAYYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHON IIPUPObL, IEHHOCTHOI'O OTHOLICHHUS K
HAay4yHOMY 3HAHHUIO M METOJaM II03HAaHWs B HayKe. M3yuyeHue XMMUHU NMPOUCXOIUT C MPUBICYECHHUEM
3HAHUH U3 paHee N3YYEeHHBIX YUeOHBIX MpeaMeToB: «OKpysKarommii Mupy», «buonorus. 5—7 Ki1accel» U
«®u3uka. 7 Kiaccey.

[Ipr u3yueHUH XUMHUU TPOUCXOIUT (HOPMUPOBAHHE 3HAHUH OCHOB XMMHYECKOH HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTUYECKON AEATENIbHOCTH YEJOBEKA U KaK OJHOI0 M3
KOMITOHEHTOB MHUPOBOW KyJbTYphL. 3a/iaua y4eOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUHM CHCTEMBI
XUMHUYECKMX 3HAHUH — BaKHEMINMX (DAKTOB, NOHATHH, 3aKOHOB U TEOPETUYECKHUX IOJIOKEHHMH,
JOCTYITHBIX 000O0IIEHUI MUPOBO33PEHUECKOTO XapaKTepa, s3blka HAyKH, B MPUOOIICHUH K HAYyYHBIM
METO/aM IO3HaHMs MPH MU3YyYCHUH BELIECTB U XUMHUECKUX peakiuil, B (OPMUPOBAHUU U PA3BUTUHU
MIO3HABATENBHBIX YMEHUH U MX IPUMEHEHUH B Y4€OHO-TI03HABATEILHOW U Y4eOHO-MCCIIe10BaTEIbCKON
NeSITeIbHOCTH, OCBOCHUHU IIPAaBUII O€3011aCHOI0 OOpAIlIEHHUs C BELIECTBAMU B IIOBCEIHEBHON JKU3HH.

[Tpu u3y4yeHnr XMMHUH Ha yPOBHE OCHOBHOTO 00OIIET0 00pa3oBaHMsI BAXKHOE 3HAYCHUE IPHOOpENn
TaKHE LENH, KaK:

—dopMupoBaHUE WHTEILICKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIILHOMY IPHHATHIO PEIICHHH, CIIOCOOHON aganTUpoBaThcs K OBICTPO
MEHSIOLUMCS YCIOBUSAM KU3HU;

—HaNpaBICHHOCT, OOy4YeHHMS Ha CHUCTEMaTHYECKOE TMPHOOIIEHHE OOydYalommxcs K
CaMOCTOSITENIbHOW IO3HABATEIBHON JEATENIbHOCTH, HAyYHBIM METOAAM IO3HAHHSA, (HOPMHUPYIOIIUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUHU;

—o0ecrieyeHne  YCIOBHH, CIIOCOOCTBYIOIMIMX  MPHOOPETEHUIO  OOYYaIOMIMMHUCS  ONBITA
pa3HOOOpa3HOW JEATEIbHOCTH, IO3HAHWS W CaMOIIO3HAHMS, KIIOUYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOLINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJOB JAEATEIbHOCTH;

— (hopmupoBanue 001mel (yHKIIMOHAIFHOW M €CTECTBEHHO-HAYYHOH T'PAaMOTHOCTH, B TOM YHUCIIE
YMEHUH OOBACHATH W OLEHUBATHh SIBJICHHUS OKPYKAIOMIETO MHpA, HCHOJb3ysl 3HAHUS M OIIBIT,
HOJIy4YEHHbIE NPU U3yUYEHUHU XUMHHU, IPUMEHATh X [IPU pEIIEHUH MPoOIeM B MOBCEIHEBHON KU3HU U
TPYZIOBOM AEATEIBHOCTH;

—(popMupoBaHMe Yy OOy4YaIOUIMXCS T'YMAaHHUCTUYECKMX OTHOIIEHUM, MOHMUMAaHUs LIEHHOCTH
XUMHUYECKHX 3HAaHUH JUIs BBIPAOOTKH SKOJIOTHYECKHU 11€J1eCO00pa3HOro MOBEACHHs B ObITY U TPY10BOM
JESITEIbHOCTH B LIETISIX COXPAHEHMSI CBOETO 3/J0POBBS M OKPY’KaIOLEH MPUPOIHON CPEIbl;

— pa3BUTHE MOTHBALMU K OOyUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCHUTAHHUIO HA
OCHOBE YCBOEHHMsI OOIIIEYEeIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY mpoduis u
HAIpPaBJIEHHOCTHU JaJIbHEHIIEr0 00y4YeHHUSI.

OOmee 4ymMCIO YacoB, OTBEACHHBIX IS M3Yy4YeHHMs XUMHMM HA YPOBHE OCHOBHOIO OOILEro
oOpasoBanmusi, coctabisieT 136 yacoB: B 8 kiiacce — 68 yacoB (2 yaca B HeJleno), B 9 kimacce — 68 yacoB
(2 yaca B HesIeTIO).

COJAEP)KAHUE OBYYEHUA
8 KUIACC

IlepBoHaya/IbHbIE XMMUYECKUE TOHATHS

IIpenmer xumuun. Posib XMMUK B KU3HU 4YeIOBeKa. XUMHUS B CUCTEME HayK. Tena M BEHIeCTBa.
du3nyecKkue CBOMCTBA BEIIECTB. ATrperatHoe cocTosiHue BemecTB. [loHsiTHEe 0 MeTo/max MO3HAaHMS B
xumun. Yucteie BemecTBa U cMecu. CrocoObl pa3aeneHus: CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE dIeMeHThl. CHMBOJIBI XUMHUYECKUX AJIeMeHTOB. [IpocThie n
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckasi ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH TOCTOSHCTBA
coctaBa BeulecTB. OTHOCUTENbHAs aToMHast Macca. OTHOCHUTENbHAST MOJIEKYJIsipHast Macca. MaccoBast
JIOJIST XUMHUYECKOTO dJIeMeHTa B COETMHECHHM.



KonuuectBo BemectBa. Monbs. Momsipass Macca. B3anMocBs3p KOJIM4eCcTBa, MAacChbl M 4ucia
CTPYKTYPHBIX €IUHHII BemecTBa. Pacué€Tel o popmynamMm XUMUYECKIX COCTUHEHUH.

®dusnueckue U XMMUYECKHUE SIBICHUS. XUMHUECKash peaklys U e€ MPU3HaKU. 3aKOH COXPaHEHUs
Macchl BEIIECTB. XWUMHUYECKHE ypaBHeHHs. Kiaccumukanus XUMHYECKUX PEaKIuil (CoeIuHEHUs,
pa3oKeHMs, 3aMeIIeHuUs, 0OOMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMHYECKOM TMOCynoil, mpaBuiaamMu paboOTel B J1aOOpaToOpuu M MpuéMamu
oOparneHus ¢ 1a00paTopHBIM 000PYIOBAaHUEM, H3yUEHUE U OMMCAHUE (PU3UIECKUX CBOKMCTB 00pasIloB
HEOPraHMYECKUX BEILeCTB, HaOIrofeHne (u3nueckux (IJIaBiICHHE BOCKA, TasHUE JbJia, PacCTUPaHUE
caxapa B CTyIKe, KUIIEHHE M KOHJEHCAIMs BOJbI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHUE
MeJIHOMU MPOBOJIOKH, B3aUMO/ICHCTBHE MEJIa C KMUCIIOTOMN ) SIBNIEHUH, HAOJII0/IeHHEe U OTMCAaHKe TPU3HAKOB
IPOTEKAaHNUs XUMHYECKMX pEaKIUil (pa3joKeHUe caxapa, B3aUMOJCHCTBUE CEPHOM KHUCIOTBHI C
xyopusioM Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJACHCTBUE XKele3a C
pactBopoM conu Mmeau (II), m3yuenue crnocoOOB pa3jesieHus CMEceil: ¢ TMOMOIIbI0 MAarHuTa,
bunbTpoBaHKe, BBIMAPUBAHUE, AUCTUIUIALUSA, XpoMaTorpadus, MPOBEICHHE OYUCTKU IOBAPEHHOMN
COJIU, HAONIOZICHHWE M OINUCAaHWE PE3yJIbTATOB IIPOBEACHUS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH
COXPaHEHUS MACChI, CO3JAHUE MOJIETICH MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BazkHeiinue npeacTaBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razo. Cocras Bo3ayxa. Kucinopoa — snemMeHT u npocToe BeuiecTBo. Haxoxaenue
KHCIIOpoJia B Mpupoze, (U3MUECKHe W XUMHYECKHe CBOWcTBa (peakmuum TopeHws). OKCHIBL
[Tpumenenue kucinopoaa. CrocoObl MOTy4YEHHUS KUCIOpPOJa B JAOOPATOpPUM M MPOMBIIUIEHHOCTH.
Kpyrosoport kucinopoaa B mpupoe. O30H — aJtoTportHas MOAu(pHUKAIHS KUCIOPOa.

TemoBoit  3hdexT XuMHUUEecKOW peakiuu, TEPMOXUMUYECKHUE YpaBHEHHS, DOK30- U
HHIOTEPMUYECKHUE peaKIuu. TOIUIMBO: YroJib M METaH. 3arpsi3sHEHUE BO3/1yXa, YCUIICHHUE MTAPHUKOBOTO
a¢dexTa, pazpylieHre 030HOBOTO CJIOSI.

Bomopon — snemMeHT u mpocToe BemecTBO. HaxokeHue Bogopoaa B Mpupoje, GU3HYEcKue U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oTy4YeHus. KUCIoThl U comu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMUYECKUM YPaBHEHUSM.

®usnyeckue cBoiicTBa BoAbl. Boxa kak pactBoputens. PactBopel. HaceineHHble u
HEHACHIIICHHBIE pacTBOPHL. PacTBOpUMOCTh BemiecTB B Bojie. MaccoBast 107151 BEIIeCTBa B PacTBOPE.
Xumnueckue cBoicTtBa BoAbl. OcHOBaHMs. Ponb pacTBOpoB B HpUPOAE M B KU3HU UEJIOBEKA.
KpyroBopot Bojibl B ipupojie. 3arps3sHeHne TPUPOAHBIX BoA. OXpaHa U OYKCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranuueckux coeauHeHuid. Oxcuasl.  Krnaccudukamuss — OKCHIIOB:
coyieoOpasyromnie (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHble) M HecosieoOpasytonme. Homenkiarypa
OKCUJI0B. DU3NUECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmyueHue okcuaoB.

OcHoBanus. Knaccudukaruys ocHOBaHMI: MENOYN U HEPACTBOPUMEBIE OCHOBaHus. HomeHkaTypa
OCHOBaHUM. PU3NYECKUE U XUMUYECKUE CBOKMCTBA OCHOBaHMM. [loyuenre oCHOBaHUN.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusmueckue M XHUMHUYECKUE
cBoiicTBa kucnor. Pan akrusnoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenkmnatypa coseii. @u3nueckue 1 XUMUUECKHe CBOMCTBa coliei. [lomydyenue comeit.

['eneTnueckasi CBA3b MEXKIy KJIAaCCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAeNieHue COJepKaHUs KUCIOpoJa B BO3AyXe, MOIydeHHe, coOupaHue,
pacmo3HaBaHWE W U3YYEHHE CBOWCTB KHCJIOPOJa, HAOIIOJCHHE B3aWMOJICHCTBUSA BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BO3HMKHOBEHHSI M TIPEKpaIlleHHs TOpeHus (Moxkapa), O3HAKOMIIEHUE C
oOpasramMu OKCHOB M ONMHCAHWE WX CBOWCTB, MOJydYeHHE, COOMpaHUe, pPacIiO3HABAHWE W U3YUYCHHUE
CBOMCTB BojOpona (ropeHue), B3ammojeicTBue Bogopoga ¢ okcuaoMm wmeau (II) (Bo3zmoxkHO
WCIIOJIb30BaHNWE BHUACOMATEpPUAIOB), HaOMIOIEHWEe OO0pa3IoB BEMIECTB KOJIMYECTBOM | MOJb,
HCCJIEIOBAaHNE OCOOEHHOCTEH PACTBOPEHUS BEIIECTB C PAa3NUYHON PACTBOPUMOCTHIO, IPUTOTOBICHUE
pacTBOpPOB C OMPENEIEHHON MacCOBOM J0JIE PAaCTBOPEHHOIO BEHIECTBA, B3aMMOJECHCTBHE BOJBI C
MeTajuilaMu (HaTpUEM U KajibliieM) (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUATIOB), MCCIEIOBAHUE
00pa3IoB HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOJCHWE W3MEHEHHS OKPaCKH



WHIUKATOPOB B PACTBOpax KHUCIOT M IIeNoYel, u3ydeHue B3ammojercTBus okcuma meau (II) c
pacTBOPOM CEpPHOM KHCIOTBI, KHUCJIOT C MeETaulaMM, pPEAKUUNA HEUTpalu3aluy, IOJIyYeHUe
HEpPacCTBOPUMBIX OCHOBAHUM, BBITECHEHHME OJHOIO METajlla JPYTMM M3 PacTBOpPa COJIM, pELICHUE
AKCIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BakHeNImne KJ1acChl HEOPraHUYECKUX COCTUHEHUI.

Hepuonuveckuii 3akon u Ilepuogmueckass cucrema xumMuyecKux 3viementoB JI. H.
MenpeneeBa. CtpoeHne aTomMoB. XHMHYECKasi CBsi3b. OKHCIMTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[TepBble MOMBITKH KiIacCH(PHUKAIMN XUMHUYECKUX JJIEMEHTOB. [lOoHATHE O Tpymnmax CXOIHBIX
9JIEMEHTOB (ILETOYHbIE U IIEJIOYHO3EMENIbHbIE METalllbl, TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yoT aM(pOTEepHBIC OKCHJIBI M TUIAPOKCHUIBI.

[Tepuonnueckuii 3akoH. [lepuonuueckas cucrema xumudeckux snemeHtoB . M. Menneneena.
Kopotkonepuoanast u jymmHHONIEproaHas Gopmbl [leproanueckoil cucTeMbl XUMUYECKUX JIEMEHTOB
. . Menneneena. [lepnoasbt u rpynmbl. PU3NYECKUN CMBIC MOPSAKOBOIO HOMEpPa, HOMEPOB Mepruoia
Y TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX snep. M3ortombl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
000s0uek aroMoB TepBhIX 20 XuMUYecKux 31eMeHToB [lepuoanueckoii cucremsl J[. Y. Menneneena.
XapakTepucTuka XMMHYECKOrO 3JIEMEHTAa 10 ero nmnonoxeHutro B Ilepumonnueckoir cucreme [l.
N. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METALIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINAM U MIEPUOIAM.

3nauenue [lepuogumueckoro 3akona u Ilepuoguueckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB IS
pa3BuUTHUSA Hayku U pakTuku. /. . MenaeneeB — yu€HbIi U rpaXk JaHUH.

Xumuyeckasi cBs3b. KoBaneHTHas (MOJISIpHAst U HETIOJIAPHAs) CBS3b. DJIEKTPOOTPHUIATEILHOCTD
XUMUYECKUX AJIeMEHTOB. IOHHas CBSI3b.

Crenenb okucienusi. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Ipoluecchl okuciaeHus u
BOCCTaHOBJICHUSI. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3ydeHrue o0pas3iloB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE TUIPOKCUIA IIUHKA C
pacTBOpaMH KHCIJIOT W ILIEIOYEH, MPOBEACHUE OMBITOB, WIIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTENBHO-
BOCCTAaHOBUTEJIBHBIX peakinii (ropeHne, peakiiuy pa3aoKeHUsl, COeAMHEHUS ).

Mescnpeomemnuie ceazu

Peanuzanus MexXnpeIMETHBIX CBSI3€H MPU M3YUYEHUU XMMHHU B 8 KJIacCe OCYIIECTBIISIETCS Yepe3
HCIIONb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHATUH, TaK ¥ TOHSATHH, SBISIOUIMXCS
CHUCTEMHBIMU ISl OTJCBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAyUYHBIE TMOHSATHS: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHs, 3aKOH, AHAJU3,
CUHTE3, KiIaccuuKaius, nepuoMIHOCTh, HAOIIOACHUE, IKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHUE,
MO/I€JIb, SIBIICHHE.

®dusnka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, H30TOIIbI, PAIMOAKTUBHOCTb,
MOJIEKyJa, DNEKTPUUYECKHI 3apsij, BEIIeCTBO, TeIO, 00BhEM, arperarHoe COCTOSHUE BEIIECTBa, ras,
bu3nYecKue BeTUYNHBI, €MHUIIBI H3MEPEHUsI, KOCMOC, IJIaHEThI, 3BE3/1b1, COHILE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, runpochepa, MUHEpaNbl, TOPHBIE TOPOJIbI, IMOJIE3HBIE HCKOMAEMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi
[Tepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHToB [[. Y. Menneneena.
CrpoeHne atomMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
NEepUOJOB, Kajaus, KaJbliUd W HMX COECIUHEHUH B COOTBETCTBUU C TIOJOKEHUEM DJEMEHTOB B
[Teproanyeckoit cucTeMe U CTPOEHUEM X aTOMOB.



CrtpoeHue BeniecTBa: BUABI XUMAYECKOM CBSI3U. THUIIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOM CBS3H.

Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BELIECTB. XMMHUECKUE CBOMCTBA BELIECTB,
OTHOCSIIMXCA K pa3IMYHbIM KJaccaM HEOPraHMYECKUX COCJUHEHUN, TEHETHYeCKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccugpukanuss XUMHUYECKUX pEaKUUil MO pa3IUYHbIM MpH3HaKaMm ([0 YUCIYy M COCTaBY
YUYacCTBYIOUIMX B pEaKLUM BELIECTB, 10 TEIUIOBOMY 3((eKTy, 0 M3MEHEHHMIO CTENEeHEH OKUCIEHUS
XUMHUYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, 10 YYacCTHIO KaTajau3aTopa). JK30- U 3HJIOTEPMHUYECKHE
peakuuu, TepPMOXUMUYECKUE YPABHEHHUS.

[Tonstue o ckopocTH XuUMHUYecKOW peaknuu. [lonsatue 00 oOpaTUMBIX U HEOOpATHMBIX
XMMHUYECKHUX peakuusx. [IoHATHE O TOMOreHHBIX M IeTepOreHHBIX peakuusax. [lonsaTue o xartanmse.
IlonsTHEe 0 XMMHYECKOM paBHOBECUU. PAKTOPBI, BIUAIOIIME HA CKOPOCTh XMMHUYECKOW PEaKIUU U
I10JIO’KEHNE XUMHYECKOTO PAaBHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAKLMM,  JJEKTPOHHBIM  OajaHC  OKUCIMUTEIbHO-
BOCCTaHOBUTENBHON peakuuu. CocTaBlIeHUE YPaBHEHUM OKUCINTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUN
C MCIOJIb30BAaHUEM METO/1a AIEKTPOHHOIO OaiaHca.

Teopus 27AEKTPOIUTUYECKON AUCCOUUALNH. DIEKTPOIUTHI U HEIIEKTPOIUTHI. KaTMOHBI, aHHMOHBI.
MexaHu3M IMCCOLMALINN BEIIECTB C PAa3IUYHBIMU BUIaMU XUMHUUYECKOH cBsI3U. CTENEeHb UCCOLUAIIH.
CunbHble U cllabble 3JEKTPOIUTHI.

Peakuuu moHHoro oOmeHa. YciloBUSI NPOTEKaHUS peakUuMid HMOHHOrO OOMEHa, IOJIHbIE U
COKpAlEHHBbIE HMOHHBIE ypaBHEHMs peakuui. CBONMCTBa KHUCIOT, OCHOBaHMM M COJIE B CBETE
MIPEACTABICHUI 00 3JEKTPOIUTUUECKON Aucconuanui. KauecrBeHHsle peakuuu Ha MoHbL. [loHsTHE O
TU/IPOJIN3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJEIIIMHA KPUCTAININYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U
HeMmeTaiuioB (rpadura u anmmasa), CIOKHBIX BEHIECTB (XJIOpUAA HATPHS), HCCIEOBAHNE 3aBHCUMOCTH
CKOPOCTM XMMHYECKOM peakuuu OT BO3JEHCTBHA PA3NUYHBIX (AKTOPOB, HCCIIEJOBAHUE
ANIEKTPONPOBOAHOCTA PACTBOPOB BEUIECTB, MPOLECCa JUCCOLUMALMM KHUCIOT, IIEJI0Yed M COJel
(BO3MOKHO MCIIOJIb30BaHKME BUAECO MAaTEPHUaOB), MPOBEJCHHUE OINBITOB, MILTIOCTPUPYIOIUX MPU3HAKH
MPOTEKAHUs PeaKIMii HOHHOTO oOMeHa (00pa3oBaHME OcajKa, BhIJICICHUE Ta3a, 00pa3oBaHUE BOJbI),
OMBITOB, WJUIIOCTPUPYIOLIMX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii (ropeHue,
peakuuy paslioKEHUs, COEIMHEHHS), paclO3HABAaHME HEOPTaHWYECKUX BEIIECTB C IOMOIIBIO
KAauECTBEHHBIX PEaKLUi Ha MOHBI, PEILIEHNE SKCIIEPUMEHTAJIBHBIX 3a]1a4.

Hemeranibl U MX COeAUHEHUS

OOmrast xapakTepuCTHKa TajoreHoB. OCOOEHHOCTH CTPOEHHUsSI aTOMOB, XapaKTE€pHbIE CTENEHU
okucienus. CTpoeHue u Gpu3nYecKue CBOMCTBA MPOCTHIX BELIECTB — raJlOr€HOB. XMMUYECKHE CBOICTBA
Ha IpHUMepe XJopa (B3aUMOAEWCTBHE C METallJIaMH, HEMeTaJulaMH, LIeJo4aMu). XJIOpPOBOJIOPOI.
ConsiHast  KWCJIOTa, XMMHUYECKHME CBOICTBa, TMOJy4yeHHe, MNpuMeHeHHWe. JledicTBue xiopa u
XJIOPOBOJIOPOJIa HA OPraHU3M 4YeI0BeKa. BaskHelIre XJII0puasl U UX HAX0XKIECHHUE B IIPUPOJIE.

O6mas xapakrepucTtrka 31eMeHTOB VIA-rpynmnel. OcCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CtpoeHne U (puU3MUECKHe CBOMCTBA NMPOCTBHIX BEIIECTB — KUCIOPOJA U CEpHI.
AnnotrponHbie Moau(UKAMK KUCTOpoAa W cephl. XUMHUYECKHE CBOMCTBa cepbl. CepoBomopo,
CTpoeHue, (GU3NYecKue M XHUMHUYecKue cBoicTBa. OKCHIBI cepbl Kak IMPEICTABUTENM KHCIOTHBIX
okcuoB. CepHast KHCIOTa, GU3NYECKUE U XMMHUYECKHE CBOMCTBA (00IIMe Kak MpeacTaBUTENs Kilacca
KUCJIOT M crenuduueckue). XUuMHUECKUEe peakluy, JIeKallue B OCHOBE MPOMBIIIICHHOTO crocoba
MOJTYy4YEeHHUSI CepHOU KHUCIOTHI. [IpuMmeHenne cepHoil KUcaoThl. CONMM CEpHOM KUCIOThI, KaUeCTBEHHAS
peakuus Ha cyibdar-uoH. HaxoxaeHnue cepsl U € coelMHeHU B IpUpoJie. XUMHUECKOE 3arpsa3HeHne
OKpYXaroIie cpebl COSIUHEHUSIMH cepbl (KUCIOTHBIE J0XKIU, 3arpsA3HEHHE BO3/lyXa U BOJOEMOB),
CHOCOOBI €ro Mpe10TBpaIIECHUS.

OO6m1as xapakTepucTuka 351eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTENEHU OKMCJIECHUA. A30T, pPacIpoCTpaHEHHWE B NHpUpoje, (u3NYecKue W XMMUYECKHE CBOMCTBA.
KpyroBopot a3ora B mpupoae. AMMHAK, ero (pu3nueckue U XUMHUYECKHE CBOMCTBA, MOJyYEHHUE U



npuMmenenre. Comu aMMOHUS, UX GU3NYECKUE U XMMHUYECKHUE CBOMCTBa, mpuMeHeHne. KauecTBeHHas
peaknus Ha MOHBI aMMOHHUA. A30THasi KHCJIOTa, €€ moylyueHue, Gu3ndeckue 1 XMMUYECKHe CBOMCTBA
(oOmue Kak mpeacTaBUTeNs Kiacca KUCIOT M crenududeckue). Mcnonap3oBanue HUTPATOB U coyel
aMMOHHSI B KaueCTBE MHHEPAJIbHBIX YAOOpeHMi. XMMHYECKOe 3arps3HEHUE OKPYXKArOIIEH Cpebl
COCIMHEHUSIMU a30Ta (KUCIIOTHBIE MOKIH, 3arps3HEHHE BO3/AyXa, MOuBbl U BOJOEMOB). Docdop,
ajotporHbie Moaudukauu Gocdopa, Gusndeckne u xummudeckue cBoiictea. Oxcua dpocdopa (V) u
docdopnas kucnora, punUeckre U XMMHUYECKHE CBOWCTBA, moyyueHue. Mcnonb3oBanue ¢pocdaros B
Ka4eCTBE MHUHEPAIBHBIX YI00pCHUN.

O61as xapakTepucTtuka 31eMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe
CTETIEHU OKHUCJICHUS. YTIEpoja, aUIOTPONHble MOIU(UKAIMK, pPACIPOCTpPAHEHHE B TPHUPOJE,
dusznueckue M XUMHUYecKHe cBoiicTBa. Ancop6uus. Kpyrosopor yriepoma B mpupone. Oxcuibl
yriaepoja, ux (pU3N4YecKue U XMMHUYECKHE CBOMCTBA, JEMCTBUE HA >KUBBIC OPraHU3MbI, OJIYUYCHUE U
IpUMEHEHHe. DKOJIOTHYECKHe MpobieMbl, CBI3aHHbIE ¢ OKcuaoM yraepoza (IV), runoresa rmodaabHOro
NOTEIUICHUS] KJIUMAaTa, MapHUKOBBIA >PQeKT. YroiapHas KuUCIOTa W €€ coiu, ux (usnyeckue M
XUMHUYECKHE CBOMCTBA, MOJy4YeHHEe M MpuMeHeHue. KauecTBeHHas peaklds Ha KapOOHAT-HMOHBI.
Hcnonp3oBaHne kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIIIEHHOCTH U CEJIBCKOM XO35HCTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHHSX yriepona (MeTaH,
9TaH, OSTWJIEH, AalEeTWIeH, JTaHOJ], TIJULEPUH, YKCyCHass Kuciora). IlpuponHble HCTOYHUKU
YIJIEBOJOPOAOB (YroJib, IPUPOIHBIN ra3, HEPTh), MPOAYKTHI UX MepepadoTKu (OCH3UH), UX POJIb B OBITY
U IPOMBINIIICHHOCTH. [ToHsTHE 0 OMOTOrHYecKH BaXKHBIX BEIIECTBAX: )KHUPax, OeIKax, yriaeBoaax — i uX
POJIU B J)KU3HM 4YeloBeka. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemnuii, ero ¢puznueckue 1 XMMUYECKHE CBOWMCTBA, MOJIydeHHE U npuMeHeHue. CoeTuHEHUs
KpemHusi B mpupone. OOmue mnpencrasienus o0 oxcuae kpemHus (IV) m kpeMHHEBOM KHCIOTE.
Cunukatsl, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeilre cTpouTenbHbIe MaTepUabl:
KepaMHuKa, CTEeKJO, LIEeMEHT, OeToH, xene300eToH. I[IpoGieMbl 6e30MacHOr0 HMCHOIB30BaAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM )KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O00pa3lloB HEOPraHMYECKHX BEILIECTB, CBOICTB COJSHOM KHCIIOTHI, IPOBEIECHUE
Ka4eCTBEHHBIX peakUuil Ha XJOPHJI-UOHBI M HAOJIOJIEHHE TPU3HAKOB HMX IPOTEKAHMs, OIBITHI,
oTpaxaromue ¢GU3NYECKHe M XHUMHYECKHE CBOMCTBA TallOTEHOB M HUX COEIWHEHUN (BO3MOXKHO
UCTOJIb30BaHUE BHJIEOMATEPUANIOB), O3HAKOMJICHME C oOOpa3llaMd XJOPHJIOB (TaJOTe€HH]IOB),
03HAKOMJIEHHE C 00pa3liaMu cephl U €€ COeTMHEHUSIMH (BO3MOKHO HCII0JIb30BAaHUE BUIEOMATEPHUATIOB),
HaOJroIeHne mpolecca oOyTiaMBaHUs caxapa MoJ JAeHCTBHEM KOHIIEHTPUPOBAHHOW CEpHOW KUCIIOTHI,
U3y4YeHHE XUMUYECKIX CBOMCTB pa30aBIC€HHON CEpPHOM KUCIOTHI, IPOBEJAECHNE KaueCTBEHHOW peakiiuu
Ha cyJb(haT-uOH U HaOJII0IeHNEe IPU3HaKa e€ MPOTeKaHUsl, O3HAaKOMJIEHHE C (PU3MUECKUMH CBOMCTBAaMU
asora, pochopa 1 ux coequHeHN (BO3MOKHO UCTIOIB30BaHUE BUIEOMATEPHAIIOB), 00pa3IlaMu a30THBIX
u (pocdopHbIX yroOpeHul, noiayyeHue, coOupanue, paclo3HaBaHUE M M3y4yeHHE CBOMCTB aMMHUakKa,
IIPOBEJICHNE KAYECTBEHHBIX PEaKIUil Ha MOH aMMOHMS U (pochaT-uOH M H3yUYEHHE NMPU3HAKOB HX
OPOTEKaHMs, B3aUMOJIEWCTBUE KOHIEHTPUPOBAHHOM a30THOM KHCIOTBI C MEAbl0 (BO3MOXKHO
UCIIOJIb30BaHNE BUIEOMATEPHAIIOB), U3yUE€HUE MOJIENEeH KPUCTAJUIMYECKUX PEMIETOK anMasa, rpadura,
¢yuiepena, 03HaKOMJIEHHE C POLIECCOM aJICOPOLIMU paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM
U yCTPOMCTBOM IMPOTHBOra3a, IOJy4YeHHe, cOoOHpaHue, paclo3HaBaHWE U HU3YUYEHHE CBOMWCTB
YIJIEKUCIIOrO Ta3a, MPOBEJCHUE KaueCTBEHHBIX peakIUil Ha KapOOHAT M CHJIMKAT-MOHBI M U3yueHHE
MPU3HAKOB UX MPOTEKAHMsI, 03HAKOMJICHHE C MPOIYKIUEH CHIIMKAaTHON MPOMBIIUIEHHOCTH, pEIIeHNe
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BaxxHele HeMeTamIbl U UX COeTUHEHHSD.

Metayuibl M MX COeIMHEHHS

OO0mrast XapakTepuUCTUKa XMMHYECKUX IJIEMEHTOB — METAJUIOB HAa OCHOBAHMHU UX TOJIOKEHUS B
ITepuoanueckoil cucteMe xumuueckux smemeHToB . . MenaeneeBa u crpoenus aroMoB. CTpoeHue
METayuI0B. MeTalinueckas CBs3b U MeTaJUIMYecKasi KpUCTAITMUECcKas pemeéTka. DIeKTPOXUMUUECKU I
psaa HampsbkeHud MertayuioB. dusnueckne M XMMHMYECKHe cBoWcTBa MeTauioB. OOmme crnocoObl
nojy4yeHus MetaisioB. [IoHATHE 0 KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT KOPPO3UH.
Cnnagsl (CTalib, YyT'yH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B ObITY U IPOMBIIUIEHHOCTH.



[I{emounble MeTasuibl: mMosiokeHue B Ilepuonnueckol cHUCTeME€ XUMHUYECKHX 3JIEMEHTOB /.
N. MenpeneeBa, CTpO€HHE UX aTOMOB, HaxOK/JeHUEe B Ipupoe. Pu3nyeckue 1 XMMUYECKHUE CBONMCTBA
(na mpumepe Hatpusi U Kanus). OKCUABI U TUAPOKCHABI HATpUs M Kanus. [IpuMeHeHue menoyHbIx
METAJJIOB U UX COCMHEHUM.

[IlenoyHo3emMenbHbIC META/UIBl MAarHUM W KajdblUi: mosnokeHue B llepumoamdeckoi cucreme
xuMHuueckux oaneMeHtoB J[. WM. MenueneeBa, CTpOCHME HUX aTOMOB, HAaXOXKJICHHE B NPUPOJIE.
Ouznyeckue U XMMUYECKUE CBOMCTBA MarHusl M Kanbplus. BaxkHelmne coequHeHUs Kaiblus (OKCU],
TUAPOKCHU, coin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Anmomunuii: nosnoxenue B [lepuonuueckoit cucteMe xumuueckux ssemMeHToB . . Menpeneesa,
CTPOCHHME aToMa, HaXOXJeHue B mpupoje. Puznueckue M XUMHUECKHE CBOICTBA aTIOMUHMSL.
AmMdoTepHbIe CBOHCTBA OKCHIA U THUIPOKCHUIA ATFOMUHHUSL.

Kene3o: nonoxenue B Ilepuoguueckoil cucreMe xumuueckux annemeHtoB [. 1. Menneneena,
CTpOEHHE aToMa, HaxoxkJaeHue B mnpupoje. Ouszndeckue U XUMHUECKHUE CBOMCTBA xkene3a. OKCUIbL,
ruapokcubl u conu xenesa (11) u sxenesa (II1), ux cocras, cBONCTBA U MOTyUYEHUE.

Xumuueckuit Ikcnepumenm:

03HAKOMJICHHE C 00pa3llaMi METaJUIOB U CIUIABOB, MX (U3MUYECKUMHU CBOWMCTBAMH, HM3Yy4YCHUE
pe3yNbTaTOB KOPPO3HH METANIOB (BO3MOXKHO HCIIOJNB30BAaHHE BHJIEOMATEPHANIOB), OCOOEHHOCTEH
B3aUMOJICCTBUSL OKCUJIA KaJbIUs U HATPUs C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BUICOMATEPUATIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, Mpollecca TOPEHHs Kelle3a B KHUCIopojae (BO3MOXKHO
MCIIOJIb30BAaHUE BUICOMATEPUATIOB), TPU3HAKOB MMPOTEKAHUS KAYECTBEHHBIX PEAKIIMN HAa MOHBI: MAarHus,
KaJIbIIMS, ATFOMUHMS, ITMHKa, kene3a (1) u xxenesa (111), meau (II), HaGnrogeHe U ONMMCaHKME POIECCOB
OKpalllMBaHWs IUJIAMEHU HMOHAMU HATpUsA, Kaluig M Kaiblus (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), CCieI0BaHUE aM(OTEPHBIX CBOMCTB I'MIPOKCH/IA ATFOMUHUS U THIPOKCH 1A INHKA,
pelIeHne KCIEePUMEHTAIBHBIX 3a/1a4 10 TeMe « BakHeire MeTajibl U UX COCTMHEHUS.

XUMUA U OKPYKAKIIAS cpea

BemiectBa u maTepuaiibl B MOBCEIHEBHOM KU3HM YelloBeKa. bezonacHoe ncronb30BaHNne BEUIECTB
U XUMUYECKUX peakuuii B ObITy. [lepBas momols npu XMMHUECKUX 0XKOTaX U OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpYyXKarolleld cpeasl (MmpeaenbHas JOMycTUMas KOHIICHTpaIus
BeriecTs, ganee — [1/IK). Pons xuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

u3y4yeHue o0pa3ioB MaTepralioB (CTEKIIO0, CIIaBbl METAIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mescnpeomemnnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€H MPU U3YUEHUU XUMHH B 9 Kilacce OCYLIECTBISIETCS Yepe3
WCIIOJIb30BaHWE KaK OONIMX EeCTECTBEHHO-HAYYHBIX TIOHATHM, TaK W TOHSATHH, SIBISIONIUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTeCcTBEHHO-HAyYHbIE TOHATHSA: HAy4YHbIH (DaKT, TUMoTe3a, 3aKOH, TEOPHSs, aHaJU3,
CUHTE3, KIacCU(pUKaIs, TEPUOANIYHOCTD, HAOMIOIEHNE, IKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHUE,
MO/I€JIb, SIBIICHUE, TAPHUKOBBIN 3((DEKT, TEXHOIOTHS, MaTEepHUAIIbI.

®dusnka: MaTepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIM/I, U30TOIIbI, PaIUOAKTUBHOCTb,
MOJIEKYJIa, JJICKTPUUECKUN 3apsill, MPOBOJAHHUKH, TOJYIMPOBOTHUKH, TUIICKTPHUKH, (OTOIJIEMEHT,
BEIIECTBO, TeJIO0, OO0BEM, arperaTHOe COCTOSIHHE BEIEeCTBa, Ta3, pacTBOpP, PaCTBOPUMOCTb,
KpUCTAJUTMYECKasi PEmI€TKa, CIUIaBbl, (U3MYECKUE BEITUYMHBI, €IMHUIBI U3MEPEHHs, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COHILE.

buonorust: ¢orocunres, npixaHue, Ouocdepa, HSKOCHUCTEMA, MHUHEPAIbHBIE YAOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, runpochepa, MUHEpaNbl, TOPHBIE TOPOJIbI, IMOJIE3HbIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHUSI IIPOrPaMMbl OCHOBHOT'O O0IIIEr0 00pa3oBaHus IOCTUTAIOTCS
B Xo0Ji¢ 00yueHHs] XUMUU B €IMHCTBE Y4eOHOW M BOCIUTATEIBHOHN AEATEIBHOCTH B COOTBETCTBUH C
TPaJAULMOHHBIMU POCCUHCKMMH COLUOKYJIbTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
OPUHATHIMA B OOIIECTBE MpaBWIAMH W HOPMaMH TIOBEACHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HaHUs1, CAMOPA3BUTHUS U COLMATHM3AINH 00YyYarOIIUXCs.

JInuHOCTHBIE PE3ybTaThl OTPAXKAIOT TOTOBHOCTh O0YYAKOIIMXCS PYKOBOACTBOBATHCS CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMI U PACIIMPEHHE OIIbITA ACSITEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B 4aCTH:

1) mnaTpuoTHYeCKOro BOCIIUTAHUA:

LIEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY M HAayYHOMY
HACJICTUIO, TOHUMAaHUS 3HAUEHUSI XUMUYECKOW HAYKH B )KM3HH COBPEMEHHOTO 00I1IeCTBa, CIIOCOOHOCTH
BJIAJETh JOCTOBEPHOH WHpOpManuell O TEePeAOBbIX TOCTI)KCHUSX M OTKPBITUSX MHPOBOH U
OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOIIECTBA;

2) rpaKIaHCKOI0 BOCIIUTAHMSA:

MPEJICTABICHUS O COLUATBHBIX HOPMAaX M MpaBUIaX MEKIUYHOCTHBIX OTHOIICHUH B KOJIJICKTUBE,
KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOW, y4eOHOUCCIIEI0BATEIbCKOM,
TBOPUYECKOH U APYTUX BUAAX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM AESITENbHOCTU
MIPU BBIMOJHEHUN Y4eOHBIX, MO3HABATENbHBIX 3a/1a4, BBIMOJHEHUH XUMHUYECKHUX HSKCIEPUMEHTOB,
CO3aHUH YYEOHBIX TIPOEKTOB, CTPEMJICHHS K B3aMMOMOHMMAHUIO U B3aUMOIIOMOIIU B MIPOIECCE ITOU
y4eOHOM JesATEIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE IOBEIECHHWE M IOCTYIKU CBOMX TOBapUUIEH c
MO3UIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUI OCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHYECKUE MPEACTABICHUSI O BEIIECTBE M XUMUYECKOW peaKkiuu, COOTBETCTBYIOILIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U COCTABIISIFOIIME OCHOBY JJIsl IOHUMAaHMSI CYyIIHOCTH HAYYHON
KapTUHBI MHpA, MPEICTaBICHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBSI3SIX
YyeJioBeKa ¢ MPUPOIHON cpesioi, 0 posiv XMMHH B TO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHbIE MOTHBBI, HAaNpaBJICHHbIE HA TMOJYyYEHHE HOBBIX 3HAHMM 1O XUMUHU,
HeoOXOoquMBbIe JUIsl OOBSICHEHMs] HaONIOJaeMbIX IPOLECCOB U  SBJICHUM, I0O3HABATEIbHOM,
WH(OPMALIMOHHONW M YHUTATENbCKOW KYIbTYpBI, B TOM YHCJE HABBIKOB CAMOCTOSATEIHHOU pabOThI ¢
y4eOHBIMU TEKCTaMH, CIPABOYHOW JIMUTEPATypOd, JOCTYMHBIMH TEXHUYECKUMH CpEACTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOY4YeHMIO U II03HAHUIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOH M HCCIENI0BATEIbCKONW NEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIPaBJIECHHOCTH M YPOBHS OOYYECHHS B JaJIbHEHIIIEM;

4) popmMupoBaHus KyJIbTYPHI 310POBbS:

OCO3HAaHHE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3/10POBbIO, YCTAHOBKHM Ha
3JI0pPOBBI 00pa3 *KU3HU, OCO3HAHUE TOCIEICTBUN U HEMPHUATHE BPEIHBIX MPUBBIYEK (YIIOTpeOJICHUs
QJIKOTOJIs, HApKOTUKOB, KypeHHs), HEOOXOJUMOCTH COONIIO/IEHHS TpaBUi O€30MacHOCTH TIpU
oOpallleHuy ¢ XUMHUYECKUMH BEIIeCTBAMU B OBITY U PEeaTbHOM KU3HU;

5) TpyaoBoro BocnuTaHus:

WHTEpPEC K MPAKTUYECKOMY U3YUCHHIO POPECCH U TPyla Pa3IMuyHOr0 pojia, yBaKEHUE K TPy
U pe3yJbTaTaM TPYJOBOMU AESITEIbHOCTH, B TOM YHCIIE€ HA OCHOBE MPUMEHEHUSI MPEAMETHBIX 3HaHUH 110
XUMHUH, OCO3HAHHBIA BHIOOP WHIAMBUAYATHHON TPAaGKTOPUM MPOJOJIKEHHsS] OO0pa30BaHUSA C YUETOM
JUYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
yCHEemHON MpodEeCCHOHANBHON JeATeNbHOCTH U Pa3BUTHUS HEOOXOJUMBIX YMEHUW, TOTOBHOCTH
aJlanTUPOBaThCs B MpodeccroHalbHOM cpejie;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS



9KOJIOTUYECKH 11eJ1ec000pa3HOe OTHOLIEHNE K IIPUPO/IE KaK NCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
eé CyIecTBOBaHUS, IOHUMAHUE IIECHHOCTU 3[J0POBOT0O M Ge30macHoro o0pasa »KU3HU, OTBETCTBEHHOE
OTHOILLIEHHE K COOCTBEHHOMY (HU3MUECKOMY M ICUXHYECKOMY 370POBBIO, OCO3HAaHHE LIEHHOCTH
coOroieHNs MpaBuil 0€3011aCHOTO IOBEIEHHs IpU padoTe C BELIECTBAMM, a TAKXKE B CHUTYalLUsX,
YTPOKAIOIIUX 30POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHATH 3HAHMSI, NOJy4yaeMble IPU M3YUYEHUU XUMUH, JUIsl PElIeHus 3ajad,
CBS3aHHBIX C OKPYXKArOIleW IIPUPOJHON CPEIOH, s MOBBIMICHHUs YPOBHS DKOJIOTHYECKON KYJIBTYPBI,
OCO3HAHMSI TJIO00AIBHOTO XapaKTepa IKOJOTHYECKUX NpoOJeM M MyTed UX pPeUIeHUs IOCPEICTBOM
METOJ0OB XMMHH, SKOJIOIMYECKOTO MBIIUICHHs, YMEHUS PYKOBOACTBOBAaTbCSA UM B II0O3HABATEIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAINPEJMETHBIE PE3YJIbTATHI

B cocraBe MeranmpeIMETHBIX pe3yJIbTaTOB BBIACISAIOT 3HAYUMMbIE [UId  (OPMHPOBAHUSA
MHUPOBO33PEHUS 00IICHAYYHbIE TTOHATHS (3aKOH, TEOpHS, IPUHLIUII, THIIOTE3a, PaKT, CHcTeMa, IPOoIIecc,
9KCHEPUMEHT U JIPYTroe.), KOTOpble MCIOJIb3YIOTCS B €CTECTBEHHO-HAayUHBIX Y4EOHBIX IpeaMeTax U
MO3BOJISIOT HA OCHOBE 3HAHUH U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHHUE O IIETOCTHON HAYYHOH
KapTHUHE MHpa, U YHUBEpcalbHble ydeOHble JeHCcTBHUsA (IIO3HABaTeNbHbIE, KOMMYHHMKATHUBHBIE,
pEryJIsATUBHBIC), KOTOpble 00eCHeunBalOT (OPMHPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIHLHOMY
IUTAHUPOBAHMIO U OCYILECTBICHHUIO YU€OHOM 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

ba3oBble Jornyeckue aelicTBUA:

YMEHHS HCIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHWM: PACKPHIBATH
CMBICJI XUMHUYECKUX TOHSTHH (BBIIETATh UX XapaKTEepHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C
JIPYTUMU TIOHSATHSIMHU), WCIIOJB30BAaTh IOHATHS i1 OOBSCHEHUS OTACIbHBIX (DAKTOB M SBJICHUH,
BEIOMpATh OCHOBAHHMSI M KPUTEPUU IS KITACCU(DUKAIIMA XHMHYECKUAX BEIIECTB M XUMUYCCKHUX PEaKIIHA,
YCTaHABJIMBATh NMPUYUHHO-CIIEACTBEHHBIE CBS3M MEXJIYy OOBEKTaMH H3YyYCHHS, CTPOUTH JIOTHYCCKHE
paccyxnenus (MHIyKTUBHBIC, IEAYKTUBHBIE, 10 aHAJIOTUH), I€TIaTh BHIBOJBI U 3aKITIOUYEHUS;

yMEHHE TPUMEHATh B TPOIECCe TMO3HAHMUS TOHATHS (MIPEIMETHBIE M METaNpeIMETHEIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJEIHM, HCIOJIb3yeMble B XHUMHH, MPeoOpa3OBBIBATh IIUPOKO
MPUMEHSeMbIE B XHMHU MOJENbHBIE TPEJICTaBICHUS — XUMHYECKHH 3HAK (CHMBOJ DJIEMEHTA),
XUMHUYecKast popMyia U YpaBHEHHE XUMUUYECKOW PEaKIUU — MPH PElIeHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, C y4€TOM 3TUX MOJIEIbHBIX MPEICTaBICHUN BBISBIATH U XapaKTE€PU30BATH CYLIECTBEHHBIE
MIPU3HAKU M3Y4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUUYECKUX PEAKIUH, BBISBIATH OOIINE
3aKOHOMEPHOCTH, IIPUYMHHO-CIEACTBEHHBIE CBSI3M W NPOTUBOPEUMS B HU3Yy4daeMbIX IIpoLeccax |
SIBIICHHSIX.

ba3oBble ucciiegoBareibCckue AeCTBUS:

YMEHHE UCIOJIb30BaTh MOCTABJIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B
KauyecTBE OCHOBBI Ui (DOPMHUPOBAHMSI THIIOTE3bl MO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXICHU;

NpHOOpETEeHUE OMbITa 1O I[UIAHUPOBAHUIO, OPTraHM3AIMM ¢ TMPOBEACHUI0 YUYCHHUYECKUX
OKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM IPOIecca, CaMOCTOSITEIIPHO MPOTHO3UPOBATH €T0
pe3ynbrat, (opMmynaHpoBaTh O0000OIIEHHS H BBIBOJALI MO pe3yJdbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTUYET O MPOJICTAaHHOM padoTe.

Paborta ¢ nnopmanmeii:

yMEHHE BbIOMpATh, aHAIM3UPOBATh M WHTEPIPETHPOBATH WH(OOPMAIMIO PA3TUYHBIX BUIAOB U
dbopM TpeCTaBICHUS, MONy4YaeMyl0 M3 pPa3HBIX HMCTOYHHUKOB (HAYYHO-TIOMYISpHAs IUTEpaTypa
XUMHYECKOTO COJIEp)KaHMsl, CIPaBOYHBIC MOCOOMSs, pecypchl WMHTepHETa), KPUTHUYECKHU OIICHHBATh
MPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(POPMAITHUIO;

yMEHHE TPUMEHATHh pa3IMyHble METOJbI W 3alpOChl MPH TMOWUCKE M 0TOOpe WMHpopManuu u
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMMBIX ISl BBIMOJTHEHHUS Y4YeOHBIX M TO3HABATENbHBIX 3ajad
OTpENeNEHHOTO THUMA, TPHOOpPETEHHWE OmbITa B OOJACTH HCIOJB30BAaHUA HH(POPMAIIMOHHO-



KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOH AaKTHBHOTO WCIOJIb30BAHUS DPA3TUIHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOSITEIHHO BEIOUPATh ONTHUMAIIEHYIO (JOpMY MpeIcTaBIeHIs HHpOpMAK U
WLTIOCTPUPOBATh pEIIacMbIe 3aJaud HECIOXHBIMH CXEMaMH, auarpaMMamu, Apyrumu (opmamu
rpaduKu 1 UX KOMOUHAIUSMU;

YMEHHE HCIIOJB30BaTh W aHAIM3MPOBAaTh B TMpoliecce YYeOHOW M HUCCIENOBATEIbCKOU
JESTEIIbHOCTH WH(POPMAITUIO O BJIUSHUAU MPOMBIIUICHHOCTH, CEIBCKOTO XO3SIICTBA M TPAaHCIIOPTa Ha
COCTOSIHUE OKPYIKAIOIIEH TPUPOIHON CPEIBL.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHHS 3aJlaBaTh BOIPOCH (B XOJe Auayiora u (Wiu) AUCKYCCHHU) MO CYIIECTBY OOCYKIaeMOn
TeMbI, (HOPMYJIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBITIOJIHEHHUSI IPEATI0KEHHOM 3a/1a4;

YMEHHUS MPEICTABIATh MOIYYECHHBIC Pe3yJIbTaThl IMO3HABATENBHON ESTEIBHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0 Pe3ylbTaTOB BHIMOJHEHUS XUMUYECKOTO IKCIEPUMEHTA
(;mabopatopHOro OmbITa, Ja0OPATOPHON pPabOTHI MO WCCIECAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
MIPOCKTA);

YMEHHUSI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW ITO3HABATEIBHON W
HCCJIEIOBATENILCKOM JIEATENBHOCTH MPH PEIIEHUU BO3HHUKAIOUIMX MPOOJIEM Ha OCHOBE yué€ra OOIIMX
MHTEPECOB M COIJIAaCOBAHMS MMO3ULMH (00CYXkIeHus, OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUH, OMpENEIeHHe KPUTEPUEB MO OICHKE KayecTBa BHIMOJHEHHOU
paboThl U ApyTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHME CaMOCTOATENIBHO OIpPENEATh LEIU JeATENbHOCTH, ILIaHUPOBaTh, OCYLIECTBIATS,
KOHTPOJIMPOBATh M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO JICATEILHOCTh, BHIOMPATh Hamboee
3¢ dexTuBHbIE CLIOCOOBI pelIeH!s yUYeOHBIX U T03HABATENbHBIX 3314, CAMOCTOSATEILHO COCTABIIAThH WIN
KOPPEKTUPOBATh NPEJI0KEHHBIN QJITOPUTM JEHCTBHN TP BBINIOJHEHUH 33JaHUN C YUYETOM MOJyYECHUS
HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKLUAX, OLEHUBATH COOTBETCTBUE
IIOJIyYEHHOTO pe3yJIbTaTa 3asBJICHHOW LE€IH, YMEHHE HCIIOIb30BaTh M AHAIM3UPOBATh KOHTEKCTHI,
IpeJiaraeMple B yCIIOBUU 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB IO OCBOEHHUIO 00S3aTENBHOTO  COJEp)KaHUS,
YCTaHOBJICHHOTO JJaHHOH (hesiepanbHOi pabodeit mporpaMMoi, BEIJIEISIOT: OCBOCHHBIE 00yYarOIIIMUCS
HAyYHBIEC 3HAHUS, YMEHHSI U CIIOCOOBI JEHCTBHM, crierupudeckue s IpeIMeTHON 001acTu « XUMHUD,
BUJIbI JCATCIBHOCTU II0 IMOJYYCHHIO HOBOT'O 3HAHHUA, €TI0 HHTCPIpPETAlUU, HpCO6pa3OBaHI/IIO n
MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CHUTYAIUsX.

K xoHiy 00yuenus B 8 ki1acce mpeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPAXKATh
c(OpMUPOBAHHOCTH Y 00yYaOLIUXCSl YMEHUI:

e PAacKpbIBATh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITHUI: aTOM, MOJIEKYJa, XUMUYECKHI 3JIEMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BEIECTBO, CMECh (OAHOPOJIHAS U HEOJHOPOJHAs), BaJICHTHOCTb,
OTHOCHTEJIbHAs ATOMHAsl U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 01 XMMHMUYECKOTO AJIEMEHTAa B COCIUHEHUHU, MOJIIPHBIM 00BEM, OKCHI, KUCIOTa,
OCHOBaHHUE, COJb, D3JEKTPOOTPULIATEIILHOCTb, CTENEHb OKHUCIICHUS, XHMHYEecKas peaxius,
KJIaccu(uKalusl peakiyii: peakluu COeIMHEHUS, PEaKIMH Pa3JIOKEHHs, PEaKlUU 3aMelIeHus,
peakuu 0OMeHa, 3K30- U HJIOTEPMUYECKHE PEAKIUH, TEIIOBONH YPPEKT peakuu, AApo aToMa,
AIIEKTPOHHBIN CIIOW aTOMa, aTOMHasi OpOUTaNb, PAJUYC aToMa, XMMUYecKasl CBs3b, MOJIApHAs U
HENoJIsipHasi KOBAJIEHTHAs CBSA3b, MOHHAs CBSI3b, MOH, KATHOH, AHHOH, PacTBOpP, MaccoBasi A0S
BellecTBa (IIPOLEHTHAs! KOHIIEHTpAlL|s) B paCTBOPE;



WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U IPUMEHSATh 3TU MOHATUA IPU
ONMCAHUU BELIECTB U UX MPEBPALLCHUN;

UCIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBJeHHs (OpPMYJ BEIIECTB U ypaBHEHUU
XUMHYECKUX PEAKIUI;

OTpeeNATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJIMHEHUSX, CTENEHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COCNMHEHHSX, MPUHAJICKHOCTh BEIIECTB K OMpEACIEHHOMY Kiaccy
coeuHeHUH no GopmMyiaM, BUJ XUMUYECKOH CBsI3U (KOBAJICHTHAS U MOHHAS) B HEOPTaHUYECKUX
COEIMHEHUSIX;

packpbiBaTh cMbIca [lepuonnueckoro 3akona /l. 1. MennaeneeBa: 1eMOHCTpUPOBATh IOHUMAHHE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHUX DJJIEMEHTOB OT HUX [OJOXKEHUS B
[lepuonnueckoii cucreme, 3aKOHOB COXPaHEHUsI MacChl BELIECTB, TOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

OMKCHIBATh U XapakTepu3oBaTh TabmuuHyio ¢opmy I[lepuoanueckoit cucTeMbl XMMHYECKUX
AIIEMEHTOB: PA3JIM4aTh MOHATHUS «TJIaBHAs moArpymnmna (A-rpymnma)» u «mnobdounas noarpymnna (b-
rpymnmna)», Majible U OOJBIINE MePHO/Ibl, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCA B Ta0JInIIe
«Ilepnogmueckass cucrema xumuuyeckux osnemeHtoB J[. WM. MenneneeBay ¢ 4YHMCIOBBIMH
XapaKTePUCTHUKAMU CTPOCHHUS aTOMOB XMMHMUYECKHUX DJIEMEHTOB (COCTaB W 3apsij sjapa, oOiiee
YHCJIO 3JIEKTPOHOB U PACIPEECIIEHNE UX 10 3JIEKTPOHHBIM CII0SIM);

KJIACCU(UIIUPOBATh XUMHUUYECKUE AIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUECKUE PEaKIIUU
(110 9HCITy ¥ COCTaBYy YYAaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY (D (DEKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMUMHUYECKHE CBOICTBA BEIIECTB DPA3JIMYHBIX KJIACCOB,
MOJITBEPIK/1asl ONIMCAaHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX
pEaKIui;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOKHOCTHU
MPOTEKAHUsI XUMUYECKUX IIPEBPALLEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIUNCIISTH OTHOCUTEJIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MaccChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO 3JIEMEHTa MO (opMyJsie COCTUHEHHS, MAcCOBYIO JOJIO BEIIecTBa B PacTBOPE,
MPOBOAMTH PAcU€ThI MO0 YPABHEHUIO XUMUYECKON PEaKIUH;

MPUMEHSATh OCHOBHBIE ONEPALIMH MBICIUTEIBHOU AESATENBHOCTH — aHAIM3 U CUHTE3, CPABHEHHE,
0000111eHIE, CUCTEMATH3AIINIO, KITACCU(UKAIINIO, BBISIBJICHUE MPUUYNHHO-CIICICTBEHHBIX CBA3EH —
JUIsL U3YyYEHUs CBOMCTB BEUIECTB M XMMHUYECKHUX PEAKIMi, €CTECTBEHHO-HAYYHbIE METOJBI
MO3HAHUS — HAOJI0IeHNEe, U3MEPEHNE, MOIETTUPOBAaHUE, IKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIN );
cJIeZIoBaTh MpaBWIaM MOJIb30BaHUS XUMHUECKOW MOCYI0 U 1abopaTopHBIM 000pYOBaHUEM, A
TaK)Ke MpaBuiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMHU 11O BBIITOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO TOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposia M KHCIIOpOJia), NMPUTrOTOBIECHUIO PACTBOPOB C OIpeneaEHHOW MaccoBOM oieit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TPOBOJUTH XHMHUYECKHUE ODKCIIEPUMEHTHI IIO
pacrio3HaBaHUIO PACTBOPOB IIENOYEH W KHUCIOT C TOMOIIBI0 HMHAMKATOPOB (JIAKMYC,
deHondranzent, METUIOPAHXK U APYTHE).

K koHiy oOydenus B 9 KJjacce nmpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y 00YHAIOIINXCSI YMEHUI:

pacKpbIBaTh CMBIC]T OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUYECKHM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO,  CJOKHOE  BEIIECTBO,  BaJIEHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKash pEeakKlMs, XUMHYecKas CBS3b,
TETUIOBON A(PQEKT peakiu, MOJIb, MOJIIPHBIN 00BEM, pacTBOp, SIEKTPOIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAINS, DPEaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKoe
paBHOBecHe, 00paTUMBbIe U HEOOPATUMBIE PEAKIINU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINHY,



OKHCIIUTENb, BOCCTAHOBHUTENb, OKHCICHME M BOCCTAHOBIIEHHE, AJJIOTPONMs, aM(pOTEPHOCTb,
XUMHUYECKasl CBs3b (KOBaJE€HTHAs, HOHHAs, METaJUIMYECKas), KpHUCTAUIMYECKass pEIIETKa,
KOpPpO3Usl METAJJIOB, CIUIABBI, CKOPOCTb XWMHYECKOW pPEAKUUH, IPEAEIbHO IOIyCTUMAas
koHueHrpauus [IJIK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN U IPUMEHATH 9TU NOHITHS IIPU
OINMCAHUU BELIECTB U UX MIPEBPALLEHUI;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY Ul COCTaBJIeHHs (DOpMyJ BEILECTB U YpaBHEHUH
XUMHYECKUX PEAKIUI;

ONpECIATh BAJICHTHOCTb M CTCIEHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB B COEAMHEHHAX
pa3IMYHOTO COCTaBa, MPUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY KJacCy COEIMHEHUH IO
bopmynaM, BUJ XMMUUYECKON CBA3M (KOBaJEHTHAsl, HOHHAsI, METAJIMUECKasl) B HEOPIraHUYECKUX
COCIMHEHUSX, 3apsijl MOHA M0 XUMHYECKOW (opmylie, XapakTep cpeibl B BOIHBIX PacTBOpax
HEOPraHUYECKUX COEAMHEHUN, TUIl KPUCTAJNINYECKON PEIIETKA KOHKPETHOIO BELIECTBA;
packpsiBaTh cmbici Ilepuogmueckoro 3akona . WM. MenzaeneeBa W JE€MOHCTPUPOBATH €r0
[IOHMMaHMe: OIUChIBaTh W XapakTepu3oBaTh TabuuuHyro ¢opmy Ilepuoanyeckoit cuctembl
XUMHYECKHX JJIEMEHTOB: pa3jiMyarh MOHATHS «TJIaBHAs MoArpymnmna (A-rpymma)y u «moOoyHas
noarpynna (b-rpynma)», Manble u OoJblide HEpUOJbl, COOTHOCHTH 0003HAUYEHUs, KOTOpHIE
UMEIOTCS B TMEPUOJMYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKHX JIEMEHTOB (COCTaB U 3aps AApa, 00I11ee YKCIIO0 3JIEKTPOHOB U pacrpeieIeHUe UX Mo
AIIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB U
UX COEAMHEHMH B IpeZeiaX MajblX IEPUOJOB U IVIABHBIX MOATPYIII ¢ Y4ETOM CTPOCHHS HX
aTOMOB;

KJaccu(uIUpoBaTh XMMUYECKHE 3JI€MEHThI, HEOPraHUYECKHE BELIECTBA, XUMUYECKHUE PEAKLIUU
(10 yuCIly U COCTaBy y4acTBYIOIIMX B PEAKIIUH BELIECTB, IO TEIIOBOMY 3(PPEKTY, 0 U3MEHEHUIO
CTETEHEH OKUCIIEHUS! XUMHUECKUX HJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME M CHeNU(UIECKHEe XUMHYECKHE CBOMCTBA MPOCTBIX U
CJIOXKHBIX BEILLECTB, NOATBEPAKAas ONMCAHUE IPUMEPAMH MOJIEKYJISIPDHBIX U MOHHBIX YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

COCTaBJIATh YPABHEHUS MIEKTPOIUTUYECKON TUCCOLMALNN KUCIIOT, HIEJI0OUEl U COJIEH, TIOJIHbIE U
COKpAaIEHHBIE YPAaBHEHMsI PEAKIMl MOHHOTO OOMEHa, YpaBHEHMs PEaKIMM, MOATBEPKIAOIINX
CYILLIECTBOBaHHE F€HETHUUECKOM CBS3U MEXK/y BEIIECTBAMU PA3JIMYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN TOCPECTBOM COCTaBJICHUS
AJIEKTPOHHOT0 OanaHca 3TUX PEeaKLni;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH ITPOTEKAHUS
XMMHUYECKHX IPEBPAIICHNUN B Pa3IMUHBIX YCIOBUSIX;

BBIUHCIISATH OTHOCUTEJIBHYIO MOJEKYJSPHYIO U MOJIIPHYIO Macchl BELIECTB, MAacCOBYIO JIOJIIO
XMUMHUYECKOTO 3JIeMEeHTa MO (OopMyJie COeIMHEHMs, MacCOBYIO JIOJIO BEIIECTBAa B PacTBOpE,
MPOBOAMTH PAcU€Thl IO YPABHEHUIO XUMUYECKON PEaKIUH;

coOJIr0/1aTh MpaBUIIa MOJB30BaHUS XUMHUECKOW MOCYA0H U J1a0opaTOpHbIM 000pYyA0BaHHEM, a
TaKk)Ke MpaBuiia 0OpallleHUs C BELECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU O BBIITOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO IOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yrieKucioro rasa);

IPOBOAMTH PEAKIMM, TOATBEPKIAIOLINE KAYECTBEHHBIH COCTaB Ppa3JIWYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOPHIA-, OpOMHI-, UOAMI-, KapOoHatT-, gocdar-, cummkar-,
cyiabdar-, THUAPOKCUI-UOHBI, KATHOHBI aMMOHHMS ¥  MOHBl M3YYEHHBIX METaJJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMUECKUX BEILECTB;

IIPUMEHSATH OCHOBHBIE ONEPALlMU MBICIUTEIBHON IEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eH1e, cUCTEMaTU3alMI0, BBISIBJICHHE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — JJISl U3y4YeHUs
CBOMCTB BELIECTB U XHUMHUYECKUX PEAKIMH, €CTECTBEHHO-HAYYHBIE METOJbI IIO3HAHUSA —
Ha0JII0/IeHue, U3MEPEHNE, MOJICIMPOBAHHE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBII ).



Texkyuuii KOHTPOJIb YCIIEeBAEMOCTH 00y4alOIIMXCS.

Texymuii KOHTPOJb YCHEBAEMOCTH OCYLIECTBISETCS IOYpOYHO U (WIM) IO TeMaMm B
COOTBETCTBUHU C TEMAaTHMYECKUM ILJIaHUPOBaHUEM padouell MporpaMMbl y4yeOHOIro MpeaMera, Kypca,
JUCHUTUTMHBL (MOAYJIS) ¢ Y4eTOM TpeOOoBaHMM (enepaabHOr0 rocyAapcTBEHHOrO 00pa3oBaTEIbLHOTIO
CTaHJapTa COOTBETCTBYIOILIETO YPOBHsS oOmiero oOpa3oBaHUs, WHAMBHIYAIbHBIX OCOOEHHOCTEN
oOyvaromuxcs  Kjiacca,  coiepkaHueM  oOpa3oBaTEeNbHOW  MPOrpaMMbl,  HCIOJIb3yEMBIX
00pa3oBaTeNbHbIX TEXHOJIOTHI B (hopmax:

— TNHCbMEHHOM paboThl (TeCT, MAMKTAHT, KOHTPOJbHBIC, IPOBEPOYHBbIC, JAUATHOCTHYECKHE,
caMoCTOsITeNbHbIE, 1a00paTOpHbIE U MTPaKTHUYeCKHe paboThl, paboTa ¢ TEKCTOM U JIp.);
— YCTHOTO OTBETA, B TOM YHKCIIE B JOpMeE OIpoca, 3alIUThl IPOeKTa, pedepara Uil TBOPUECKOI padoThI,
cooliieHusi, cobecenoBaHusi, pabOThl HAa CEMHUHApE, KOJUIOKBUYME, MpPaKTUKyMe, ITyOJIUYHOrO
BBICTYIUIEHUSI U JIp.;
— JMarHOCTUKM OOpa30BaTeJbHBIX JOCTHXKEHHHM oOydarommxcs (CTapTOBOM, NPOMEKYTOUHOH,
UTOTOBOM);
— negaroruyeckoe HaOmogenue (Pabora B rpymnmax, 4ToObl peUINTh MPOSKTHBIC UM CUTYallHOHHBIE
3a/1a4M, KEHChI; TPYNIIOBOI MPOEKT WK KOJUIEKTUBHOE TBOPUECKOE JIEJI0; TUCKYCCHH; POJIEBBIE UIPbI;
MoJIeJIpyeMble 00pa3oBaTeNbHbIe CUTYallMH U KBECTHI U Jp.);
— MHBIX (opMax, MPeyCMOTPEHHBIX yUCOHBIM IUTAHOM (MHINBUAYIBHBIM Y4EOHBIM TUIAHOM).
PesynpTaTel © JOuMHaAMUKa 00pa30BaTENIbHBIX JOCTHKEHHM KaXJ0ro 00ydaromierocs
(GUKCUPYIOTCS TIeNarorn4ecKuM padOTHUKOM B JIUCTE€ MHIUBUAYAIBHBIX JIOCTIDKEHHH MO ydyeOHOMY
MpeIMEeTy U B TEXHOJIOTMYECKOM KapTe MOHUTOPUHTA Ka4eCTBa 3HAHU.
Tekymuid KOHTpOJIb YCIIEBAEMOCTH OCYIIECTBISETCS IO 4YeThIpEX OauIbHOM cucreme
orieHuBaHus (OT 2-X J10 5 OaIoB):
- OTBET OLIEHUBAETCSI OTMETKOM «5» («OTJIIMYHO»), YUIUTHIBAsI YPOBEHb BBIIIOJIHEHUS TPEOOBaHUM
3HAYUTEJIbHO BbIlE H230BOr0:
- IOTUYHOCTbH U MOJIHOTA U3JI0KEHUS B 00beMeE, IPEyCMOTPEHHOM NPOTrpaMMON;
- YMEHHE UJLUTIOCTPUPOBATH TEOPETHUECKHE MOJIOKEHUS KOHKPETHBIMU TPUMEPaMHU, IPUMEHSTh UX B
HOBOMW CUTYallMU IPU BHIIOJIHEHUH TPAKTUUYECKOTO 3aJaHUS;
- N3JI0)KEHHUE MaTeprasa rpaMOTHBIM SI3bIKOM B OIIPEAEIEHHON JTOTMYECKOH TI0CIIEI0BAaTEIbHOCTH,
TOYHO MCTIONB3Ysl CIIEHUAIBbHYIO0 TEPMUHOJIOTHIO;
-JIEMOHCTpAIHsl YCBOEGHUS paHee U3yUeHHBIX COMYTCTBYIOIINUX BOIPOCOB, C(POPMUPOBAHHOCTH U
YCTOWYMBOCTb UCIOJIb3YEMBIX IPU OTBETE YMEHHUM U HABBIKOB;
-OTBET CaMOCTOSTENIEH, 0€3 HABOSIIUX BOIPOCOB YUUTEIS;
-TIPaBUJILHOE BBIMOJIHEHHE PUCYHKOB, YePTEKEN, TPaUKOB U T.[I., COMYTCTBYIOIIMX OTBETY (IIpH
HEOOXOIUMOCTH),
- OTCYTCTBHUE OLIMOOK KakK MO TEKYyIIEeMY, TaK U MO MpeabAyIIeMy YUeOHOMY MaTepHalty; - BO3MOXKHO
He 0oJiee 0/IHOTO HeJ0YeTa, 0/1HA-/IB€ HETOYHOCTHU IPU OCBEIIEHUHU
BTOPOCTETIEHHBIX BOIIPOCOB UJIU B PUCYHKAX, YEPTEXKAX U T.J., KOTOpbIe 00y4aIOIIUNACS JIETKO
VICIIPABHJI 110 3aMEUYAHUIO YUUTEI.
- OTBET OLIEHUBAETCSI OTMETKOM «4» («XOpOILI0»), YUUTHIBAsl yPOBEHb BBINOIHEHUS TPEOOBaHUI
BbIlIe 0230BOI0:
- B U3JIO)KEHUH TEOPETHUECKOI0 MaTepuaa JOMylIeHbl HeOoblne Npooesbl, He HCKa3UBIINE
COJIep’KaHuE OTBETA;
- €CTh HEe3HAUYMUTEIbHbIE HAPYIICHUS JJOTUKU U3JI0KEHHUS MaTepuaa;
- UCTIOJIb30BAHbI HEPALMOHAIBHBIE TPUEMBI PElIeHUs] yueOHOM 3a1auu; - €CTh OT/IEIbHbIE HETOYHOCTH
B U3JIO’)KEHUU MaTepuaa;
- BO3MOXKHBI He 0oJiee 2 ommnOoK min 4 HeI0UeTOB MO MPOiIEGHHOMY MaTepuaiy;
- Jomy1ieHs! 1 ommnbka win 6ojee 1ByX HEJOUYETOB P OCBEIIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB UJIU B
PHUCYHKaXx, 4epTekKax U T.J., JIETKO UCIIPABICHHBIX 110 3aMEYAaHUIO YUUTEIIS.
- OTBET OLIEHUBAETCSI 0TMETKOM «3» («yIOBIETBOPUTEIHHO»), YUUTHIBASI YPOBEHD BHIMOIHEHHS
TpeboBaHUil Ha 6230BOM YPOBHE:



-HETIOJTHO WJIM HEMOCJIEA0BATEIBHO PACKPHITO COJep KaHIE MaTepralla, HO OKa3aHo ooIee
IMOHUMAaHHEC BOIIPOCa U MPOACMOHCTPUPOBAHBI YMCHUS, JOCTATOYHBIC IJId ,uanLHeﬁmero YCBOCHUA
IPOrpaMMHOTO MaTepuaa;

-CCThb OTACJIIBHBIC HAPYHICHUA JIOTUKH U3JI0OKCHUS MaTCpraja,

- BBISIBJICHA HEJOCTATOYHAs C(hOPMUPOBAHHOCTH OCHOBHBIX YMEHHI 1 HAaBBIKOB;

- BO3MOXHBI He Ooiiee 3-5 ommbok wim He 6os1ee 8§ HeIOUETOB 110 MPOHACHHOMY y4eOHOMY
Marepuay;

-UMCJIUCh 3aTPYAHCHHUA WX JOITYIICHBI OH_II/I6KI/I B OIIpCACIICHUA HOHSITI/II\/JI, HCIIOJIBb30BaHUU
CIIeUaIbHON TEPMHHOJIOTHH, YePTEkKax, BHIKIIAIKAX, UCTIPABIICHHBIE ITOCIIE HECKOIBKUX HAaBOISIINX
BOIIPOCOB YUUTEIIS.

- OTBET OLICHUBACTCS OTMETKOM «2» («HEYIOBIECTBOPUTEIILHOY), YIUTHIBAs YPOBEHD BHITOITHEHUS
TpeOoBaHUI1 HUKe 0A30BOrO:

-HE PacKpBITO OCHOBHOE COJIEpXKaHUe yueOHOr0 MaTepuaa;

-00Hapy»KEHO HEe3HAHUE WM HEMOHUMaHKE 00yYaroImuMCst OOJIbIIeH I HanOOIbIIeH YacTu
y4eOHOro MaTepHaia;

- €CTh 3HAYUTEIHHOE HAPYIICHUE JIOTUKH, HEPACKPBITOCTH 0OCYKIaEMOT0 BOIIPOCA, OTCYTCTBHE
apryMeHTanuy 1100 omuO0YHOCTh €€ OCHOBHBIX MOJI0KEHHIA;

- BO3MOKHO Oosiee 5 omuboK miu 6osee 8§ HEIOYETOB 10 MPOUICHHOMY MaTepHaiy -I0MyIICHbI
OLIMOKY B ONPECIICHUN TTOHATHH, TIPU UCTIOIB30BaHNH CIICIIUAITBHON

TCPMHHOJIOTUH, B pPUCYHKAX, YEPTCIKAX UJIU B Fpa(bI/IKaX, B BBIKJIaAKaX, KOTOPBIC HE UCIIPABJICHBI
HI0CJIE HECKOJIBKMX HABOSIIUX BOIIPOCOB YUUTEIS.

JUig mUCbMEHHBIX paboOT, pe3ysbTaT MPOXOXKJIEHUS KOTOPBIX (PUKCUPYETCS] B MPOLEHTAX WU
UHBIX 3HAYCHUAX:

KauecTBO 0CcBOEHUA YpoBeHb OrMmeTKa B OTMeTKa B CUCTEME

POrpaMMbI JOCTHUKEHUS OayIbHOM IIKaJe «3aUTCHO»/ «HE
3a4TEHO)

90-100% Beimie 6azoBoro «5» 3a4TEHO

66-89% «4y» 3a4TEHO

50-65% bazosriit «3» 3a4TEHO

Memnee 50% Huxe 6a3oBoro «2» HE 3a4TEHO

IIpomexyTouyHas aTTrecTanus 00y4arOIIUXCH

[TpomexyTouHas arTecTanusi 00y4arouxcsi IPOBOJUTCS OJMH pa3 B IO/, B KOHLIE y4eOHOTo rojia
Ha OCHOBE HaKOIJICHHOH OLIEHKH U Pe3yJIbTaTOB TEMaTUYECKHX MPOBEPOUHBIX paboT U (pUKcUpyeTCs B
KJIaCCHOM JKypHayie. [IpoMexyTouHas aTTecTalus CUMTAETCS MPOWICHHOW, €CIU OO0ydJaroIuiAcs
BBITIOJIHWI He MeHee 75% MpOBEpOYHBIX padoT, MPeayCMOTPEHHBIX IpauKOM OLIEHOYHBIX MPOLETyp
0 MPEAMETY U MOIYUUJII MTOJ0KUTENIbHbIE OTMETKH.

OtMmeTKa 32 IPOMEXKYTOUHYIO aTTECTALMIO0 IPUPABHUBAETCS K TOA0OBOM OTMETKE.

[IpomexyTouHas arrecTanus B popme HakonutenbHoU cucteMsl oTMeTok (HCO) onpenensiercs
KaK cpeiHee apu(pMETHUYECKOe Pe3yIbTaTOB 00yUaIOIIErocs 3a OLlEHOYHBIE TPOLEAYPHhI, OIIpeIeICHHbIE
yuuteraeM B pabouell mporpamme 1o y4eOHOMY MpeIMeTy U BKIIIOYEHHbIE B TpaHUK OLIEHOYHBIX
IPOLEAYP U HE IPEANO0JIaraeT IPOBEAEHHS OTAEIbHOM MPOLETyPHI.

OOyuyaromumMcsi,  HOPOMYCTHBIIMM IO  YBaXHUTEIbHOM  NpUYMHE,  MOATBEP>KICHHON
COOTBETCTBYIOIIUMH JOKYMEHTAaMH, NpPOBEpOUYHbIe pabOThl, NPEIOCTABISAETCS JONOIHHUTEIbHAS
BO3MO>KHOCTH BBIITOJIHUTH PAOOTHI.



Pe3ynbpTaTel NMpoOMEXyTOYHOW aTTECTAllMU OIpPENEeNsIoTCS Kak cpenHee apupMeTHdecKoe
YETBEPTHBIX OTMETOK M BBICTABISAIOTCS IENILIMH YHCIAMHU B COOTBETCTBHH C IpaBUIAMU
MaTeMaTHUYECKOTO OKPYTJICHUSI.

I'padpuk KOHTPOJIBLHBIX MEPONIPUATHIA.

IlepeyeHb KOHTPOJIBLHBIX PA0OT (OLIEHOYHBbIE MPOLEAYPbI)
2025-2026 y4eOHbIii roa
Kinacc 8 a KonrdecTBo yacoB 1o 1jiany 68
MaxkcumanabHOe KOJIMYEeCTBO KOHTPOJIBHBIX padoT 5

Ne Tema IIpumepnas narta
IPOBEJCHUS

1 Konrtponbnas padora Nel mo teme «BemecTBa u 11.11
XUMHYECKHE PEAKII)

) KonTponbhas padota Ne2 no teme «Kucnopog. 04.02
Bonopoa. Boga» ’

3 Kontponbnas pabota Ne3 no teme "OCHOBHBIE KJIACCHI 03.03
HEOpPraHUYEeCKUX coenHeHui" 50 T
Kontponbnas pabota Ne4 no reme «CTpoeHue aroma.

4 Xumudeckas CBsi3b» / Beepoccuiickas mpoBepodHas 28.04.
pabora 59

Kiacce 9 a KonnuecTBo 4acoB 1o miany 68
MaxkcumaabHOe KOJIMYEeCTBO KOHTPOJIBHBIX PadoT 5

No Tema IIpumepnas nara
IPOBEJCHUS

Kontponsnas padora Nel mo teme «IloBTopenue u

1 yriIyOJieHre 3HAaHUW OCHOBHBIX Pa3/IesioB Kypca 8 16.09.
KJIacca
KonrtponsHas padora Ne2 o teme

2 «ONeKTpoNuTHYecKas Aucconuanus. XuMU4ecKkue 12.11.
peakLuu B paCTBOPAX»

3 KonTponbnas padora Ne3 no teme «BaxHeilmne 12.02
HEMETAJUIBI U X COCTUHEHMS

4 KonTponbhas padota Ne4 o reme «Baxneiiue 2904
METAJIJIbI U UX COCINHEHUS»




TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
No HanmenoBanue pa3zienioB u TemMm KonnuectBo yacos OnektpoHHbIe (U(poBbIe) | BUABI 1esITeIbHOCTH 00y4aAIOIIMXCHA C Y4eTOM
n/n IPOrPaMMBI Beero| Kourpomsusre | TTpakTiueckue o0pa3oBaTeNbHbIC PECYPChHI padoueii mporpaMMbl BOCIIMTAHUS
paboThI paboThI
Paznea 1. [lepponayanbHble XUMHYECKHE NIOHATHS
1.1 | Xumus — BakHas 00J1acTh 5 2 bubnuoreka [JOK PackpbIBaTh CMBICT U3y4acMbIX ITOHATUH.

€CTECTBO3HAHMS U IPAKTUYECKOU
JESATEIIbHOCTH YEJIOBEKA

https://m.edsoo.ru/7f41837¢

PackpeiBaTh posib XMMHUU B IPUPOJIE U )KU3HU
4eJI0BEKa, €€ CBA3b C IPYITMMU HayKaMHu.
Pa3nuyarh yuCTHIE BEllECTBA U CMECH;
OJIHOPOJHBIE U HEOJHOPOAHBIE CMECH.
PaznmuaTh Qusnueckre 1 XUMUYECKUE SIBICHUS.
CnenoBaTp aJIrOpuTMaM UCIIOJIb30BAHUS
AKCIIEPUMEHTAJIBbHBIX METOJ0B — HAOIIOCHUS U
DKCIEPUMEHTA.

HabntoiaTe 1 onuceIBaTh 0OBEKTHI IPU
MIPOBE/IEHUH JIEMOHCTPAIMH 1 J1aOOPaTOPHBIX
OTIBITOB 10 U3YyYEHUIO (PU3HUECKUX CBOWCTB
BEIIIECTB, CIIOCOOOB pa3/esIeHs cMeceit
BEIIECTB.

ITpoBOANTH XUMUYECKHUH SKCIIEPUMEHT IIPU
paszfiesieHnu cMecei (Ha mpuMepe OYUCTKH
IIOBapEHHOI COJIM) B XOJ€

MpakTH4YecKor paboTsl Ne 2.

CnenoBaTp paBUIaM MOJIb30BaHUS
XMUMUYECKOH MOCYI0i 1 1a00paTOpHBIM
000pyA0BaHKEM, a TAK)KE MIPpaBHIaM oOpalleHus
C XUMHUYECKHUMHU BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIMEW NPU BBIMOJHEHUH TPAKTHUYECKON
pabotsr Ne 1.

BricTpanBatek pa3BEpHYThIE MMCbMEHHBIE U
YCTHBIE OTBETHI C ONOPON Ha MH(POPMAIIHIO U3



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

No HanmenoBanue pa3ziesioB u Tem KonnuectBo yacos OnektpoHHbIe (IU(poBbIe) | BUABI 1eSITeIbHOCTH 00y4aIOIIUXCHA € Y4eTOM
/1 IPOrpamMMBbl Beero| Kourpomsusre | TTpakTiueckue o0pa3oBaTeNbHbIC PECYPCHI paboyeii mporpaMMbl BOCIUTAHUS
paboThI paboThI
y4eOHUKA U CIPABOYHBIX MAaTEPHUAJIOB,
IPaMOTHO MCIOJIb30BaTh U3y4YECHHBIN
MTOHATUIHBIN anmnapar Kypca XUMUHU
1.2 |BemnecTBa 1 XMMUYECKHE PEAKIIUU 15 1 bu6nmoreka [IOK Onpenensath NPU3HAKA XUMUYECKUX PEAKIUH,

https://m.edsoo.ru/7f41837¢

YCIIOBHSI X MTPOTEKAHHUS.
OOBACHATDH CYIIHOCTh (PU3UUECKUX U
XUMHYECKUX SIBJICHUHA C TOYKU 3PSHHS aTOMHO-
MOJICKYJISIPHOTO YUYCHHUSI.

KnaccugumupoBars XuMudeckue peakiuu (1o
YHCIy U COCTaBY pearupyonmx u
00pa3yrommXcs BEIIECTB).

CoctaBnarh hopMysbl OMHAPHBIX BEIIECTB MO
BAJICHTHOCTH M OTIPENIENATH BAIEHTHOCTb 110
dbopmynam BemiectB. PacctaBisaTh

KO3 (ULUEHTHI B yPaBHEHUAX XUMUYECKUX
peaKuuu.

HabmtoiaTe 1 onuceIBaTh 0OBEKTHI IPU
MIPOBEJICHUH IEMOHCTpAINi 1 1ab0paTOPHBIX
OTIBITOB.

[TpoBoANTH BEIYHCIEHUS IO (hOpMyTaM
XUMHUYECKHX COCTUHEHUHN U YPaBHCHUSIM
XUMHYECKUX PEaKIIUH.

[TpuMeHsITh eCTECTBEHHO- HAyYHBIE METOIBI
MMO3HaHMs (B TOM YHCJIe HaOIIOIeHUE,
MOJICIMPOBAHHE, IKCIIEPUMEHT U OCHOBHBIE
OTepaluy MBICIUTEIbHON JEATEIbHOCTH
(cpaBHeHUE, KiTaccU(UKAIIHS)

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U
YCTHBIE OTBETHI C OTMIOPON HA HHQPOPMAIIHIO U3



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

No HanmenoBanue pa3ziesioB u Tem KonnuectBo yacos OnektpoHHbIe (IU(poBbIe) | BUABI 1eSITeIbHOCTH 00y4aIOIIUXCHA € Y4eTOM
n/n IPOrPaMMBI Beero| Kourpomsusre | TTpakTiueckue o0pa3oBaTeNbHbIC PECYPChI paboyeii mporpaMMbl BOCIUTAHUS
paboThI paboThI
y4eOHMKa U CIIPAaBOYHBIX MaTEpHAIIOB,
IPaMOTHO MCIOJIb30BaTh U3y4YECHHBIN
ITOHATUIHBIN aIllIapaT Kypca XUMHH
Hroro no pazgeny 20

Paznen 2. BaxHeiilye npeacTaBUuTe Il HEOPraHUYEeCKUX BelleCTB

2.1

Boznyx. Kucnopon. [loustue 06
OKCHIaX

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY TSI
cocTaBieHus: (POPMYJT BELIECTB, MOJIEKYJIIPHBIX
YPaBHEHUN XUMUYECKUX PEAKLUN C y4aCTUEM
KHUCJI0OpOJa.

XapakTepu30oBaTh (OMHUCHIBAaTh) COCTAB BO3AyXa,
($u3HYeCcKre U XUMUYECKUE CBOMCTBA
KHCIIOPO/1a, CIIOCOOBI €T0 MOJIy4YeHHUs,
MIPUMEHEHUE Y 3HAUYCHUE B MPUPOJIC U KUZHU
yeJIoBeKa.

CpaBHHMBaTh PEAKIIUN TOPEHUS U MEICHHOTO
OKHUCIICHHS.

OOBACHATDH CYIIHOCTh 3KOJIOTMUECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsi3HEHUEM BO3/yXa.
CrnenoBaTh ipaBuiIaM 0e30MMacHON pabOTHI B
nabopaTopuu MPH UCTIOJIL30BAHUN XUMHUYECKOM
MOCY/IbI M O00OPYZIOBaHUS, a TAKKE TIPABUIIAM
oOpalleHus ¢ TOPIOYUMH BEIIECTBAMH.
[TnanupoBaTh M OCYIIECTBIISITH HA TIPAKTUKE
XUMUYECKUE IKCIEPUMEHTBI, IPOBOAUTH
HaOJIOJICHUS, JeNIaTh BBIBOJBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA MIPH MPOBEICHUH JTA00PATOPHBIX
OTIBITOB U MPAKTUYECKOU PabOTHI.

BBEIYHCIIATE KOIMYECTBO BEIIECTBA, OOBEM Tra3za
o ¢popmMyam.
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/o

HaumeHnoBaHnue pa3nenos U TeM
IIPOrpamMMBl

KommuectBo yacos

Bcero

KonTtposnbhbie
paboThI

[IpakTnueckue
paboThI

OnekTpoHHbIe (IU(PPOBLIE)
o0pa3oBaTeNbHbIC PECYPChI

Buabl gesiTeJIbHOCTH 00y4AKOIIMXCS € YUYETOM
paboyeii mporpaMMbl BOCIUTAHUS

Y4acTBOBaTh B COBMECTHOM paboTe B IpyTIIIe.
BricTpanBath pa3BEpHyThIE IMCEMEHHBIE U
YCTHBIE OTBETHI C OMOPOW Ha HH(OPMAIIHIO U3
y4eOHMKa U CIIPaBOYHBIX MaTepHAJIOB,
IPaMOTHO MCIIOJIb30BaTh U3y4CHHBIN
MIOHSITUIMHBIN anmapar Kypca XuMuu

2.2

Bonopoa. Ilonsitue 0 KkucioTax u coysix

bubnnoreka IIOK
https://m.edsoo.ru/7f41837¢

PackpeiBath CMBICT H3y4aeMbIX TOHATHN U
MPUMEHSATH 3TU NOHATHUS IPU ONKUCAHUU
CBOMCTB BEILECTB U UX IIPEBPALLECHUMN.
XapakTepHu30BaTh (OMMCHIBATh) PU3UUECKUE U
XUMHUYECKHE CBOMCTBA BOJIOPO/Ia, CIIOCOOBI €T0
MOJIyYEHUs, IPUMEHEHUE.

Cobupats mpubop 115 MOTYyUEHUS BOJIOPOIA.
Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY JUISI
cocTaBiieHUs! (OpMYJT BELIECTB, MOJIEKYJISIPHBIX
YpPaBHEHUN XUMUYECKUX PEAKIUN C yYaCTHEM
BOJI0pOJa. BEIUMCIATE MOJIIPHYIO Maccy
BEIIIECTB; KOJMYECTBO BELIECTBA, 00BEM rasa,
Maccy BELIECTBA;

[IpoBOAUTH pacUETHI 110 YPABHEHUSIM
XUMUYECKHUX PEaKIIUiA: KOJINYeCTBa, 00BhEMA,
MAacchl BEUIECTBA [10 U3BECTHOMY KOJIMUECTBY,
00BEMY, Macce peareHTOB WU MPOTYKTOB
peaxiuu.

CnenoBath npaBuiiaM 6e30macHoil paboThI B
1ab0paToOpUu MPH UCIIOJIb30BAHUN XMMHUYECKOM
MOCYIbl U 000PYIOBaHUS, a TAKXKE MPaBUIIAM
oOpalieHus ¢ TOPIOYNMH BEIIECTBAMHU B OBITY.
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/o

HaumeHnoBaHnue pa3nenos U TeM
IIPOrpamMMBl

KommuectBo yacos

Bcero

KonTtposnbhbie
paboThI

[IpakTnueckue
paboThI

OnekTpoHHbIe (IU(PPOBLIE)
o0pa3oBaTeNbHbIC PECYPChI

Buabl gesiTeJIbHOCTH 00y4AKOIIMXCS € YUYETOM
paboyeii mporpaMMbl BOCIUTAHUS

[InanupoBaTh U OCYLIECTBIIATH HA IPAKTUKE
XUMHYECKHUE IKCIIEPUMEHTBHI, IPOBOJUTH
HaOJII0/IeHus, 1eJaTh BBIBOJIBI 110 Pe3yJIbTaTaM
JKCIIEPUMEHTA.

Y4acTBOBaTH B COBMECTHOI paboTe B TpyIie

23

Bopa. PactBopsl. [Tonstue 06
OCHOBAHUSX

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

PackppIBaTh CMBICII U3y4aeMbIX TOHATHI U
IIPUMEHSITh 3TU MOHATHUS IPU ONMCAHUU
CBOICTB BEILIECTB U UX IIPEBPALICHUM.
XapakTepu30BaTh PU3NIECKUE U XUMUIECKUE
CBOICTBA BOJBI, €€ POJIb KAK PACTBOPUTEIIS B
MIPUPOJHBIX IpOLEccax.

CocTaBiATh ypaBHEHUSI XMMUUYECKUX PEAKLIUN C
y4acTHUEM BOJIbI.

OOBACHATH CYLTHOCTh SKOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsI3HEHUEM MPUPOAHBIX BOJ,
CHocoObl OYUCTKH BOJBI OT PUMECEH, MEphI 110
OXpaHe BOJ| OT 3arps3HEHMUS.

[InannpoBaTh U OCYLIECTBIIATH HA IPAKTHKE
XUMHUYECKHE IKCTIEPUMEHTHI, POBOIUTH
HaOJI0ICHNs, JIeNaTh BBIBOJIBI 10 pe3yJbTaTaM
AKCIIEPUMEHTA MIPU MIPOBEJICHUH JIa0OPATOPHBIX
OTIBITOB M NMPAKTHYECKOU PaOOTHI.

CnenoBath npaBuiiaM 6e30macHoil paboThI B
1ab0paToOpUu MPH UCIIOJIb30BAHUN XMMHUYECKOM
1ocyibl U 000PYJOBaHUSI.

IIpoBOANTE BBIYMCIIEHUS C IPUMEHECHUEM
MOHSTHSI «MaccoBas J0JIs BELIECTBA B
pacTBope».
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/o

HaumeHnoBaHnue pa3nenos U TeM
IIPOrpamMMBl

KommuectBo yacos

Bcero

KonTtposnbhbie
paboThI

[IpakTnueckue
paboThI

OnekTpoHHbIe (IU(PPOBLIE)
o0pa3oBaTeNbHbIC PECYPChI

Buabl gesiTeJIbHOCTH 00y4AKOIIMXCS € YUYETOM
paboyeii mporpaMMbl BOCIUTAHUS

BeicTpauBath pa3BEPHYTHIE IMCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOH Ha HH(OPMALIHIO U3
y4eOHUKa U CIPAaBOYHBIX MAaTEPUAJIOB,
I'PaMOTHO HUCIIOJIb30BATh U3Y4YECHHBII
MTOHATUIHBIN anmnapar Kypca XUMUHU

24

OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COE€IUHEHUN

11

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

KnaccuduinupoaTs n3yuaemMble BELIECTBA 110
COCTaBY U CBOMCTBAM.

CoctaBnath HopMyIbl OKCHIOB, KUCIOT,
OCHOBAaHMI, COJeH N HA3BIBATh UX 110
MEXIYyHApOAHOU HOMEHKIIATYpE.
IIporHo3upoBaTh CBOKCTBA BEIIECTB HA OCHOBE
00X XMMHYECKUX CBOMCTB U3YUYEHHBIX
KJIACCOB/TPYIII BEUIECTB, K KOTOPHIM OHU
OTHOCSTCS.

CocTaBiATh MOJIEKYJISIPHbIE YPAaBHEHUS
peakuuil, WIUTIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA U CITOCOOBI TIOJYYECHHS BEIIECTB
M3YYECHHBIX KJIACCOB/TPYIII, a TaKXKe
MOJTBEPXKTIAIOIIUX TEHETUYECKYIO B3aUMOCBS3b
MEXy HUMH.

[Tpon3BOUTE BEIYHUCICHUS 110 YPAaBHEHUSIM
XUMUYECKUX PEAKIUH.

[InanupoBaTh M OCYIIECTBIISTH HA IPAKTUKE
XUMUYECKHUE SKCTIEPUMEHTBI, TPOBOIUTH
HAOII0IEHUs, IeTIaTh BBIBOJBI IO Pe3yJbTaTam
AKCIIEPUMEHTA MIPH MIPOBEICHUH JIa0OPATOPHBIX
OTIBITOB M MPaKTUYECKuX padboT. CienoBaTh
npaBujamM 0e30macHO paboTHI B 1abopaTopun



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

No HanmenoBanue pa3ziesioB u Tem
n/n IPOrPaMMBI

KommuectBo yacos

Bcero

KonTtposnbhbie
paboThI

[IpakTnueckue
paboThI

OnekTpoHHbIe (IU(PPOBLIE)
o0pa3oBaTeNbHbIC PECYPChI

Buabl gesiTeJIbHOCTH 00y4AKOIIMXCS € YUYETOM
paboyeii mporpaMMbl BOCIUTAHUS

IIPU UCIOJIb30BAaHUU XMMUYECKOU MOCY bl U
000pyaOBaHUS.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U
YCTHBIE OTBETHI C OOPOH Ha HH(OPMALIMIO U3
y4eOHUKa U CIPAaBOYHBIX MAaTEPUAJIOB,
I'PaMOTHO UCIOJIb30BaTh U3yUEHHBIN
MIOHATUIHBIN anmnapar Kypca XUMUHU

Uroro no pazneny

30

Paznen 3. Ilepuoanueckuii 3axoH u [lepuoguyeckas cucreMa XuMHYECKHX
3jiemeHTOB JI. U. MenneneeBa. CTpoenne aroMoB. XMMHYECKAS CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIINH

3.1 |Ilepuoauyeckuii 3aK0H U
[Tepuoanueckas cucTeMa XUMHUYECKUX
anemenToB 1. 1. Menneneena.
Crtpoenue atoma

7

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

PackppIBaTh CMBICI IEPUOANYECKOTO
3akoHa.ONuUCHIBaTh CTPOEHUE TAOIHIIBI
«Ilepnoguyeckas cucreMa XUMHUYECKUX
anemenToB .M. Menjaeneeray.

MonenupoBaTh CTPOEHHE aTOMa,
DHEPIreTUYECKUX YPOBHEW M IMOAYPOBHEN ITPU
IIOMOUIY PUCYHKOB, SJIEKTPOHHBIX
KOH(UTYpaluii U 3JIeKTPOHHO- rpapuuecKux
bopmyt.

[TosicHATH PpU3NYECKHUI CMBICT TOPSAIKOBOTO
HOMEpa, HOMEPOB MEPHOA U IPYIIIbI IEMEHTA.
XapakTepu30BaTh XUMHUYECKHUE AJIE€MEHTBI
MIEPBBIX TPEX MEPUOAOB, KAIUN, KAJIBLIUK U UX
COEIMHEHMS 110 TTOJI0KEeHUIO0 B [lepuoanyeckoi
cucreme JI.1. Menpeneena.

OOBICHATH 00IIIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB XUMHUECKHUX 3JIEMEHTOB
(M3MEHEHHE pauyCoOB aTOMOB,
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/o

HaumeHnoBaHnue pa3nenos U TeM
IIPOrpamMMBl

KommuectBo yacos

Bcero

KonTtposnbhbie
paboThI

[IpakTnueckue
paboThI

OnekTpoHHbIe (IU(PPOBLIE)
o0pa3oBaTeNbHbIC PECYPChI

Buabl gesiTeJIbHOCTH 00y4AKOIIMXCS € YUYETOM
paboyeii mporpaMMbl BOCIUTAHUS

AJIEKTPOOTPULIATEILHOCTH, BAJIGHTHOCTH) U UX
COCIMHEHUH B IIPEJeiiaX MAJIbIX IEPUOIOB U
[VIABHBIX NOATPYIII C Y4ETOM CTPOCHHMS UX
aTOMOB; Y4acTBOBaTh B COBMECTHON paboTe B
Iape WIK IrpyIIie.

BeicTpauBath pa3BEPHYThHIE MMCbMEHHBIE U
YCTHBIE OTBETHI C OOPOH Ha HH(OPMALIMIO U3
y4eOHUKA U APYTUX UCTOUHUKOB, B TOM YHCIIE
WHurepHera

3.2

Xummnueckas cBg3b. OKHUCIUTEILHO-
BOCCTAHOBUTCIIBHBIC PCAKIINN

bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢

PackpeIBaTh CMBICT N3y4aeMbIX TOHITHIA.
OnpenensaTh BUJI XHMHYECKOH CBSI3U B
COETMHEHUH.

MoenupoBaTh CTPOCHHUE MOJIEKYJT TPU
MIOMOIIM PUCYHKOB, MOJIETIEH, SJIEKTPOHHBIX U
CTPYKTYpHBIX (hopmyit. Mcmonp3oBaTh
XUMHUYECKYIO CUMBOIIUKY JJIsi COCTaBICHUS
(dhopMyJT BEIIECTB, JJIEKTPOHHOTO OajaHca
peaKuui.

Onpenensars cTeneHb OKHCICHUS aTOMOB
XUMHYECKUX JIEMEHTOB MO popMyiaM H
COCTaBJIATH (POPMYJITBI OMHAPHBIX COSAMHEHUHN
0 CTENEHU OKHCIECHUS aTOMOB XUMUYECKUX
DIIEMEHTOB.

OnpenensTb OKUCIUTETh U BOCCTAHOBUTEIIb.
PaccraBniarh k03 UIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEITFHO-BOCCTAHOBUTEIHHBIX PEaKIINi
METOJIOM 3JIEKTPOHHOT0 OanaHca.
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No HanmenoBanue pa3ziesioB u Tem KonnuectBo yacos OnektpoHHbIe (IU(poBbIe) | BUABI 1eSITeIbHOCTH 00y4aIOIIUXCHA € Y4eTOM
/1 IPOrpamMMBbl Beero| Kourpomsusre | TTpakTiueckue o0pa3oBaTeNbHbIC PECYPCHI paboyeii mporpaMMbl BOCIUTAHUS
paboThI paboThI
Habmo1aTh XMMHUYECKHE OTBITHI 110 TIJIaHY,
aHAJIM3UPOBATH U JIENIaTh BBIBOIBL.
Hcnons3oBats UKT mirst co3manus MoaeieH,
MOATOTOBKU MPE3EHTAIINA, JOKIAI0B [0 TEME.
BricTpauBath pa3BEpHyThIE MUCHMEHHBIE 1
YCTHBIE OTBETHI C OMIOPON HAa HHPOPMAIIHIO U3
y4eOHMKA U APYTHX UCTOUHUKOB, B TOM YUCJIIE
HNuTepuera
Wroro no pazneny 15 bubnmnorexka HOK
https://m.edsoo.ru/7f41837¢
PesepBHoOe Bpems 3 bubnmnoreka [JOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 5 5

ITPOTPAMME
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9 KJIACC

Ne
1/

HaunmenoBanue pa3nenoB u Tem
MIPOrpaMMbl

KonunuectBo uacoB

Bcero

KoHntposnbnsie
paboThl

[IpakTueckue
paboThl

OnexTpoHHbIe (1I(POBHIC)
00pa3oBaTeNbHBIE PECYPCHI

Buabl nesiTeJIbHOCTH 00y4aIOIIUXCH €
y4eToM padoyell mporpaMMbl BOCIIMTAHUS

Paznen 1. BeniecTBO M XUMHUYeCKHE PeaKIUU

1.1

[ToBTOpeHue n yriyOiaeHue 3HaHu
OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca

5

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

XapakTepru3oBaTh XMMUYECKUE JIEMEHTHI
NEPBBIX TPEX MEPUOIOB, KNS U KaJbLHS 110
UX MOJI0KEeHUI0 B [lepuonnueckoi cucreme
. . Menneneena.

Knaccugunupoars u Ha3bpIBaTh
HEOPraHWYECKHE BEIIECTBA U3YUECHHBIX
KJIACCOB.

OmnwuceiBaTh 00IIME XUMUYECKHE CBOMCTBA
BEILIECTB Pa3JINYHBIX KJIACCOB, TOATBEPKIAThH
CBOMCTBA MPUMEPAMHU MOJIEKYJISIPHBIX
YpPaBHEHUN XUMHUUYECKUX PEAKIIUH.
OnpenensaTs BUI XMMHUYECKOM CBSI3U U THII
KPUCTAIUIMYECKOM PEIIETKH BEIIECTBA.
IIporHo3upoBars CBOKMCTBA BEILECTB B
3aBUCUMOCTH OT UX CTpOeHHUs. BricTpanBarh
pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI
C OMmopoi Ha HHQPOPMAIIUIO U3 yIeOHUKA U
CIPAaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCIIOb30BATh U3yYEHHBIN OHATUITHBIN
anmnapar Kypca XuMUU

1.2

OcHOBHBIE 32aKOHOMEPHOCTHU
XUMUYECKHUX PEAKIINN

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

PackppiBaTh CMBICT N3y4aeMBbIX TOHATUN U
MIPUMEHSTH 3TU MOHATHUS IPU OMHCAHUN
CBOMCTB BELLIECTB U X IPEBPAILIECHUN.
KnaccudunupoBars XuMHUYECKHE PEAKIIUH
10 pPa3JUYHbIM PU3HAKAM.
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/o

HanmenoBanue pa3feinoB u TeM
IIPOrpaMMBbI

KomngecTBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

OnekTpoHHbIe (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECYPChHI

Buabl gesiTeJIbHOCTH 00yYAKOIIMXCSH €
yueToMm padoueii MporpaMMbl BOCIUTAHUS

YcranaBinuBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEAKLUU OT pa3InYHbIX
(hakTopoB.

[Iporuo3upoBarb BO3MOKHOCTH IPOTEKAHUS
XUMUYECKUX MTPEBPAILICHUM B Pa3IMUHBIX
YCIIOBHSIX.

Ornpenenarb OKUCIUTENb U BOCCTAHOBUTEh
B OBP.

CocTaBiATh 3JEKTPOHHBIN OaaHC peakIuu.
[Ipon3BOaAUTE BEIYHMCIIEHHS IO XUMUYECKUM
YpaBHEHUSIM. Y4acTBOBATh B COBMECTHOM
paboTe B mape uiu rpymnie. BeictpauBaTh
pa3BEPHYTHIE TUCHbMEHHBIE U YCTHBIE OTBETHI
¢ onopoi Ha HHpOPMaLKIO U3 yUYeOHUKA U
CIIPABOYHBIX MaTE€PUAJIOB, TPAMOTHO
MCIIOJIb30BaTh U3YUYEHHBIN TOHATUIHBIN
arnmapar Kypca XuMuu

1.3

DIEKTPONIUTHYECKAs AUCCOLIMALIUS.
XUMHUYECKUE PEAKIIMU B PACTBOpAX

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

PackpbiBath CMBICH H3y4aeMbIX IOHATHM, a
TAKX€ CMBICIT TEOPHH ICKTPOJTUTHIECKOU
JHUCCOIAAIINH.

OOBACHATD MPUINHBI AJIEKTPOTPOBOTHOCTH
BOJIHBIX PACTBOPOB BEILIECTB, Pa3jInyaTh
cia0ble U CHIIbHBIE dJICKTPOJIHTHI.
CocTaBisiTh ypaBHEHUS JUCCOLMAIIUN
KHCJIIOT, IIeJ04eit U coJiel, IOJIHBIC U
COKpaIllEHHbIE HOHHBIC YPABHEHUS
XUMHYECKHUX peaKIfii HOHHOTO 0OMeHa,
KpaTKHe MOHHBIE YPABHEHUS MPOCTHIX
peakLui THIPOJIN3a COJIEH.
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HanmenoBanue pa3feinoB u TeM
IIPOrpaMMBbI

KomngecTBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

OnekTpoHHbIe (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECYPChHI

Buabl gesiTeJIbHOCTH 00yYAKOIIMXCSH €
yueToMm padoueii MporpaMMbl BOCIUTAHUS

XapakTepu3oBaTh O0OIIUE XUMHUUECKUE
CBOICTBA BEIIECTB PA3INYHBIX KIACCOB Ha
OCHOBE TEOPHUU IEKTPOIUTUIECKON
JUCCOLMAIMH; TIOATBEPKIATh CBOMCTBA
puMepaM MOJICKYJISIPHBIX U MOHHBIX
YPAaBHEHUN XUMUYECKUX PEAKIUH.
Pemath skcriepuMeHTalIbHBIE 3a/1a4H 110
TeMe.
[1nanupoBaTh U OCYLIECTBIIATH HA IIPAKTUKE
XUMHUYECKHUE SKCIEPUMEHTBI, TPOBOIUTH
HaOJIIOIeHUS], 1eJIaTh BEIBOALI 10
pe3ynbTaTaM 3KCIEpUMEHTa IIPU
MIPOBEJICHUH JIAOOPATOPHBIX ONBITOB U
MPAaKTHYECKUX padoT.
CnenoBath mpaBuiiaM 0€30MacHOI paboThI B
nabopaTopuu MU UCIIOJIb30BAHUN
XUMHYECKOHN TIOCYAbl U 000PYIOBaHMUSL.
[IpoBOAUTH BBIUUCIEHUS IO XUMUUECKUM
YpaBHEHUSIM. Y4acTBOBAaTh B COBMECTHOM
paboTe B nape Uiy rpyime. BeictpanBaTh
pa3BEPHYTHIE MUCHMEHHBIE M YCTHBIE
OTBETHI C ONIOPOI Ha MH(POPMALIUIO U3
y4eOHHUKA U IPYTUX UCTOUHUKOB
uHpopmanuu, B ToM urcie MHTepHeTa

Uroro no pazgeny

17

Pazgen 2. HemeTa/sIbl M HX COeTUHEHU ST

2.1

OO0wast XxapaKTepUCTHKA XUMHUUYECKUX
aneMeHToB VIIA-rpynmsl. ["anorensr

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
N3MCHCHUU CBOﬁCTB HCMCTAJIJIOB U UX
COCJIMHEHUH B MpejiesiaX MajbIX EPUOJIOB



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

/o

HanmenoBanue pa3feinoB u TeM
IIPOrpaMMBbI

KomngecTBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

OnekTpoHHbIe (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECYPChHI

Buabl gesiTeJIbHOCTH 00yYAKOIIMXCSH €
yueToMm padoueii MporpaMMbl BOCIUTAHUS

mIaBHeIX noarpynn Ilepuoanueckoit
CHCTEMbl XUMUYECKUX 3JIEMEHTOB C YUETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh (PU3NUECKUE U
XMMHUYECKHUE CBOICTBA MPOCTHIX BELIECTB
raJIOreHOB (Ha IMpUMepe XJI0pa) U CI0XKHBIX
BELIECTB (XJIOPOBOIOPOA, XJIOPUJIA HATPUS),
CIoCcOObI UX MOJYYEHUS, IPUMEHEHUE U
3HAYEHUE B MPUPOJIE U KU3ZHU YEJIOBEKA.
Omnpenensars XJIOpUI-UOHBI B paCTBOPE.
[1nanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE
XMMHYECKHE IKCIIEPUMEHTBHI, IPOBOIUTH
HaOJIIOIeHUs], 1eJIaTh BEIBOALI 10
pe3yJibTaTaM dKCIIEPUMEHTA ITPU
MIPOBEJICHUH JIAOOPATOPHBIX ONBITOB U
NPaKTUYECKUX paboT.

CnenoBath mpaBuiiaM 0€30MacHOI paboThI B
71a0opaTopuUy IPU UCTIOJIB30BAaHUH
XUMHYECKOHN TIOCYAbl U 000PYI0BaHHUS.
BricTpanBath pa3BEpHYThIE NNCbMEHHBIE U
YCTHBIE OTBETHI C ONMIOPON HAa MHPOPMAIIHIO
13 yueOHUKA U CIIPAaBOYHBIX MaT€pPHAaJIOB,
IrPaMOTHO UCHOJIB30BaTh N3y4YEHHBIH
MOHATUIHBIN anmnapat Kypca XUMUU

2.2

OO01mas XxapakTepuCcTHKa XUMUYECKUX
aneMeHToB VIA-rpynmsl. Cepa u eé
COCIUHCHUA

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

OOBSCHATH 001IIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 31eMeHTOB VIA-rpymnmsl
U UX COCIUHEHUHN C yYETOM CTPOEHUS UX
aTOMOB.



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

/o

HanmenoBanue pa3feinoB u TeM
IIPOrpaMMBbI

KomngecTBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

OnekTpoHHbIe (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECYPChHI

Buabl gesiTeJIbHOCTH 00yYAKOIIMXCSH €
yueToMm padoueii MporpaMMbl BOCIUTAHUS

XapakTepu3oBarh (pU3NIECKHUE U
XMMHYECKHE CBOICTBA MPOCTOTO BEIIECTBA
Cephl B €€ COeTUHEHMI (CEpOBOIOPO/IA,
OKCHJIOB CEPbI, CEPHON KHUCIIOTHI,
CyIb(}aToB), CIOCOOBI UX MOTYICHHUS,
IPUMEHEHUE U 3HAYCHUE B IPUPOJIC U KU3HU
YelloBeKa.

Omnpenensth HaTU4Ke CyIb(aT-HOHOB B
pactBope. OOBSICHATH CYITHOCTh
9KOJIOTHUECKUX MPOOJIeM, CBSA3aHHBIX C
nepepaboTKON COSTMHEHHUH CEepHI.
[TnanupoBaTh U OCYIIECTBIATH HAa TPAKTHKE
XUMHUYECKHE IKCIIEPUMEHTEHI, IIPOBOJIUTH
HaAOIIO/IEHUS, Ie7aTh BHIBOJIBI 110
pe3yJibTaTaM dKCIEPUMEHTA.

CrnenoBath mpaBuiiaM 06€30MacHOi paOboOTHI B
1abopaTopyU MPHU UCTIOJIb30BAHUHT
XUMHYECKON TIOCYAbI B 000PYIOBAHMS.
[Tpon3BOINUTE BBIYUCIICHUS 1T0 XUMUYECCKIM
yYpaBHEHUSIM.

Hcnonb30Bath MpH BHINOTHEHUH YUEOHBIX
3a/laHui TEKCTHl yueOHHKA, CIIPABOYHBIC
Matepuaisl (ITleproanaeckyro cucreMmy
XUMHYECKUX d1eMeHToB J[. 1. MeHaeneeBa,
TaOJINILy pAaCTBOPUMOCTH KHCIIOT, OCHOBAaHUH
Y coJiei B BOJIE, DJICKTPOXUMHUECKUN PSiJT
HaIpsDKEHUH METaJlIoB).

Hcnonb30Bath MpH BHIMTOTHEHUHN Y4EOHBIX
3aJ]aHUi U B TIPOLIECCE UCCIIE0BATEIbCKOM




/o

HanmenoBanue pa3feinoB u TeM
IIPOrpaMMBbI

KomngecTBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

OnekTpoHHbIe (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECYPChHI

Buabl gesiTeJIbHOCTH 00yYAKOIIMXCSH €
yueToMm padoueii MporpaMMbl BOCIUTAHUS

JIEATEIIbHOCTH Hay4YHO-TIOMYJIAPHYIO
JUTEPATYPy XUMUUYECKOTO COAECPIKaHMUS,
CIIPaBOYHBIE MATEPHAJIBI, PECYPCHI
HNuTepuera

23

OO6m1as XxapakTeprucTUKa XUMHUECKUX
31eMeHTOB VA-rpynnsl. A30T,
dbocdop 1 UX CoeTUHCHHS

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

OOBsACHATH 001IHE 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB 3JIEMEHTOB V A-TpyIIIibI
¥ X COCIMHEHHI C YIETOM CTPOCHUS MX
aTOMOB.

Xapaktepu3oBaTh GU3HUECKHUE U
XMMHUYECKHE CBOWCTBA MPOCTHIX BELIECTB
azota u ¢pochopa U UX COeTUHECHUI
(ammuaka, coneir aMMOHHSI, a30THOU
KHUCJIOTBI, HUTPATOB, okcuaa gocdopa (V) u
(dhocdopHoii kucnoThl, GpochaToB), CIOCOOBI
WX MOJTyYeHHs, IPUMEHEHUE U 3HAaYCHHUE B
IPUPOJIE U )KU3HU YeTOBEKa.

OnpenensiTb HOHBI aMMOHHUS U (hOCHaT-UOHBI
B pacTBOpE.

OOBACHATH CYITHOCTH SKOJIOTUIECKUX
po6JIeM, CBA3aHHBIX C HAXOXKICHUEM
coequHeHMi a3ora u gochopa B
OKpYKarolllen cpere.

[TnanupoBaTh U OCYIIECTBIATH HA TIPAKTHKE
XUMHAYECKHE IKCIIEPUMEHTBHI, TPOBOIUTH
HaAOJIOCHNS, 1e1aTh BBIBOJIBI 110
pe3ynbTaraM 3KCIEepUMEHTa U
MIPOBEICHUH J1TAOOPATOPHBIX OIBITOB U
MPaKTHYECKOM pabOTHI.



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

/o

HanmenoBanue pa3feinoB u TeM
IIPOrpaMMBbI

KomngecTBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

OnekTpoHHbIe (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECYPChHI

Buabl gesiTeJIbHOCTH 00yYAKOIIMXCSH €
yueToMm padoueii MporpaMMbl BOCIUTAHUS

CrnenoBatp mpaBuiaM 0€3011aCHOM paboOTHI B
1a00paToOpuu MPH UCHOIb30BAHUU
XUMHAYECKOH TTOCY/IBI M 000y IOBaHHUS.
[Ipon3BOANTH BBIYUCICHUS IO XUMUYECKUM
YpaBHEHUSAM.

Vcnonp30BaTh Ipy BHITOJHEHUH YUEOHBIX
BaILaHI/Iﬁ TCEKCThI yqe6H1/n<a, CIIpaBOYHBIC
MaTepHaibl (IEPUOAUYECKYIO CUCTEMY
xUMuueckux ajiemeHToB 1. Y. Menjeneena,
TaOJIMIy paCTBOPUMOCTH KUCIIOT, OCHOBaHUH
U COJIEU B BOJIE, DJIEKTPOXUMUYECKUN P
HanpsHKEHUH METaJJIoB)

24

OO6m1as XxapakTeprucTUKa XUMHUECKUX
aneMmeHToB [VA-rpynnsl. Yraepoa u
KPEMHUI U UX COEeAMHEHUS

bubmmoteka [IOK
https://m.edsoo.ru/7f41a636

OOBACHATH 0011IME 3aKOHOMEPHOCTH B
VU3MEHEHUU CBOMCTB 2J1eMEHTOB [V A-rpymmsl
U UX COEIMHEHUH C Y4ETOM CTPOCHHUS UX
aTOMOB.

XapakTepu3oBaTh (pU3NUECKUe U
XMMHYECKHE CBOICTBA NIPOCTHIX BELIECTB
yIaepoaa U KPEMHUS U UX COeAMHEHUN
(OKCUAOB yriIeposaa, yroJdbHON KHUCIOTHI,
KapOOHATOB, OKCH/Aa KPEMHUS, KPEMHHEBOM
KHUCJIOTBI, CUJIMKATOB), CIOCOOBI UX
MIOJIy4€HHUs], IPUMEHEHUE U 3HAaUCHUE B
MIPUPO/IE U )KU3HU YEIOBEKA.

OOBACHATH MPUYNHHO-CIIEICTBEHHYIO CBSI3b!
CTPOCHHE BEIIECTBA — CBOWCTBA —>
IIPUMEHEHHE — HAa IPUMEPAX COEINHEHUN
YTIEPOAA U KPEMHHUSL.



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

/o

HanmenoBanue pa3feinoB u TeM
IIPOrpaMMBbI

KomngecTBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

OnekTpoHHbIe (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECYPChHI

Buabl gesiTeJIbHOCTH 00yYAKOIIMXCSH €
yueToMm padoueii MporpaMMbl BOCIUTAHUS

Ornpenenarb kapOOHAT- U CHIIMKAT-UOHBI B
pacTBope.

OOBACHATH CYIIHOCTD SKOJIOTUYECKUX
po0JIeM, CBA3aHHBIX C HAXO0XKICHUEM
YIJIEKHUCIIOTO Ta3a B OKpY KarolIel cpee.
[ToaTBepk1aTh 0COOCHHOCTH COCTaBa
OpPraHUYECKUX BEUIECTB IIPUMEpaMu
MIPOCTHIX COSMHEHNH (METaH, 3TaH, dTUJICH,
aleTUJICH, TaHOJ, TJIMIIEPUH, YKCYCHAs
KHCJIOTA), B3AUMOCBSI3b HEOPTAHUYECKUX
COCIMHEHHH yTJIepoa U OpraHUIECKUX
BeriecTB. OMUCKHIBATh POJIb OETKOB, )KUPOB U
YIJIEBOJOB B (DYHKIITMOHUPOBAHUU KUBBIX
OpraHU3MOB, COCTaB MTPUPOHBIX
HWCTOYHHUKOB yTJIEBOJOPOJIOB, UX POJIb B
OBITY U IPOMBIIIJICHHOCTH.

[IpoBOAUTH BRIUUCIICHUS IO YPABHEHUSIM
XUMUYECKUX PEAKIUH.

[InanupoBaTh M OCYIIECTBIIATH HA TPAKTHUKE
XUMHUYECKHUE FIKCIEPUMEHTBI, TPOBOIUTH
HaAOJIIOIEHUS], 1EJIaTh BEIBOALI 10
pe3yabpTaTaM SKCIIEpUMEHTa MPU
MPOBEACHUH JTA0OPATOPHBIX OMBITOB U
MPaKTUIECKUX PadoT.

CrnenoBaTh paBuIamM 6€30macHOM padOTHI B
nabopaTopuu MPH UCIIOJIL30BAHUN
XUMUYECKON TTOCY/IbI 1 000PYA0BAHHUS.
Hcnonb30Bath MpH BHIMTOTHEHUHN Y4EOHBIX
3a/IaHAH TEKCThI YICOHHUKA, CITPABOYHBIE




No HaumenoBanue pa3nenoB u Tem KonnuectBo yacoB OnektpoHHble (U(poBbie) | BUbI AeATEIbHOCTH 00yUYAIOUIHXCS €
/1 MpOrpaMMbI Beero| Kontpomsusre | ITpaktideckue o0pa3oBaTeNbHbBIC PECYPCHI | y4eTOM padoueii MporpaMMbl BOCIIUTAHHUS
paboThI paboThI

marepuaisl (Ilepuoanueckyro cucremy
XUMHYECKHX 21eMeHTOB J[. 1. MeHaeneeBa,
TaOJIHIy paCTBOPUMOCTH KUCJIOT, OCHOBaHUI
U COJIEH B BOJIE, FJIEKTPOXUMUUECKUN Pl
HaNpPsDKEHUN METAJLIOB)

Hroro no pazneny 25

Pazgen 3. MeTa/uIbl M HX COeTUHEHU S

3.1 |O01ue cBOMicTBa METAIIJIOB 4 bu6nmoreka [IOK PackpsbiBaTh CMBICT N3y4aeMBbIX TOHATUN U

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

MPUMEHSTH 3TU TOHATHS MPU OMUCAHUN
CBOMCTB BEILIECTB U UX MPEBPAILICHU.
OOBACHATH 0011IME 3aKOHOMEPHOCTH B
VM3MEHEHUU CBOMCTB JIEMEHTOB-METAIIJIOB U
UX COCIMHEHHUH C YYETOM CTPOCHHS UX
aTOMOB.

XapakTepu30oBaTh CTPOECHUE METAIIIOB,
o0mre Gunveckre U XUMHYECKHUe CBOMCTBA
METaJUIOB.

XapakTepu3oBaTh 00IIUE CTIOCOOBI
TOJTYYEHUST METaJIIOB.

OnuceiBaTh CIIOCOOBI 3aITUTHI METAIIJIOB OT
KOPPO3HH.

CrnenoBath paBuiiaM 0€30MacHOM paboOTHI B
1ab0paTOpUH MPHU UCTIOJIH30BAHUHT
XUMHYECKOH TIOCYAbI B 000PYIOBAHMS.
[Tpon3BOANTE BEIYHMCIICHUSI IO YPABHEHUSIM
XUMHUYECKUX PEAKIUN, €CIIH OJUH U3
pEeareHToB COACPKHUT MPUMECH.
Y4acTBOBaTh B COBMECTHOUM paboTe B mape
WM TpyIIIE.



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

/o

HanmenoBanue pa3feinoB u TeM
IIPOrpaMMBbI

KomngecTBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

OnekTpoHHbIe (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECYPChHI

Buabl gesiTeJIbHOCTH 00yYAKOIIMXCSH €
yueToMm padoueii MporpaMMbl BOCIUTAHUS

Hcnonb30Bath MpH BHITTOTHEHUHN YISOHBIX
3a/laHui TEKCThl yueOHHKA, CIPABOYHbBIC
matepuaisl (Ilepuoanueckyro cucremy
XUMHYECKHX 21eMeHTOB J[. 1. MeHaeneeBa,
Ta0JIHIy paCTBOPUMOCTH KUCJIOT, OCHOBaHUI
U COJIEH B BOJIE, FJIEKTPOXUMUUECKUN Pl
HaNpPsDKEHUN METAJLIOB)

3.2

Bakneiimme MeTauIbl M UX
COCOAMHCHU

16

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

OOBSCHATH 001IE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JIEMEHTOB-METAIIOB U
UX COCIMHEHUH B IPYIIIAX C y4ETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh PU3NUECKUE U
XMMHYECKHE CBOICTBA MPOCTHIX BELIECTB
METAJIJIOB U UX COEMHEHNN (OKCHJIOB,
TUAPOKCHJIOB, COJICH), CTOCOOBI X
NIOJTyYEHUs], IPUMEHEHUE U 3HAUEHUE B
MIPUPOJIE U KU3HU YEIOBEKa.
VYcraHaBnuBaTh NPUUYUHHO- CJIEICTBEHHYIO
CBSI3b: CTPOCHHUE BellecTBa — CBOMCTBA —
MIPUMEHEHHE — Ha IPUMEPAX U3yUaeMbIX
BEIIECTB.

PacriozHaBaTh ¢ MOMOILBIO KaUE€CTBEHHBIX
peaxiuii MOHbI METaJIOB: MarHus, KaabIus,
ATIOMUHMS, IMHKA, jkerne3a (I1) u sxenesa
(IIT), memu (IT). loka3piBaTh aM(pOTEPHBIIA
XapakTep OKCHJIOB ¥ TUAPOKCUIIOB
ATIOMUHUS 1 IIMHKA. [manupoBarte u
OCYIIECTBIISITh Ha MPAKTUKE XUMHYECKHE
HKCHEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS,



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

/o

HanmenoBanue pa3feinoB u TeM
IIPOrpaMMBbI

KomngecTBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

OnekTpoHHbIe (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECYPChHI

Buabl gesiTeJIbHOCTH 00yYAKOIIMXCSH €
yueToMm padoueii MporpaMMbl BOCIUTAHUS

JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM
9KCIIEPUMEHTA TIPH MTPOBEICHUU
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CnenoBath npaBuiiaM 0€301acHOM pabOThI B
1ab0paTOPHUU TIPH UCTIONIL30BAHUH
XUMHAYECKOH TOCY/IbI M 000pyIOBaHHUS.
[Tpou3BOANTH BHIYUCICHUS TI0 XUMUIECKUM
YPaBHEHHSIM.

VY4acTBOBaTh B COBMECTHOI paboTe B nmape
WM TPyTITIE.

BricTpanBath pa3BEpHYThIE TUCbMEHHBIE U
YCTHBIE OTBETHI C OTIOPO Ha MHPOPMALIUIO
U3 yuyeOHUKa U CIIPABOYHBIX MAaTEPUAIIOB,
TPaMOTHO MCTOJIb30BATh N3yUCHHBIH
NOHSATHIHBIN anmapaT Kypca XUMUU

Uroro no pazneny

20

Paznen 4. Xumus 1 okpyskamomas cpeia

4.1

BemectBa 1 Matepuansl B )KM3HU
4eJI0BEKa

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

XapaKTemeBaTL POJIb XUMHUH B PA3JIMYHBIX
cdepax IeaTeIbHOCTH JII0/IeH, OCHOBHBIC
BCIICCTBA U MAaTCpHAJIbI, IPUMEHACMBIC B
KU3HU COBpEMEHHOT0 yesoBeka. OObSICHSITh
yCIIOBUS O€30MaCHOTO HCIOIb30BaHUS
BEIIECTB U XUMUYECKHUX PEaKIUi B OBITY.
AHaJ'II/ISI/IPOBaTB U KPUTHYCCKHU OLICHUBATH
I/IH(bOpMaI_[I/IIO O BJIMSAHUU NMPOMBIINIJICHHOCTH,
CEJBCKOI0 X0351CTBA, TPAHCIIOPTA U Jp. HA
COCTOSTHUE OKPY’KAIOLIEH CPEeIbl.



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

No HaumenoBanue pa3nenoB u Tem KonnuectBo yacoB OnektpoHHble (U(poBbie) | BUbI AeATEIbHOCTH 00yUYAIOUIHXCS €
/1 MpOrpaMMbI Beero| Kontpomsusre | ITpaktideckue o0pa3oBaTeNbHbBIC PECYPCHI | y4eTOM padoueii MporpaMMbl BOCIIUTAHHUS

paboThI paboThI

YMeTh 0Ka3bpIBaTh NEPBYIO TOMOIIB IIPU
XUMHUYECKHUX 0KOraX U OTPABIICHUSX.

[IpuHuMath yuactue B 00CYKICHUH
mpo0JIeM XUMHUYECKON U SKOJIOTUUECKOU
HaIlpaBJICHHOCTH, BbICKa3bIBaTh
COOCTBEHHYO MO3ULIUIO 110 podIemMe U
npeajiaraTb BO3MOXHBIC ITyTH €€ pelIeHUs

Htoro no pazneny

PeszepBHoe Bpemst 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB ITO 68 4 7
I[TPOTPAMME



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

ITOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne Tema ypoka KommuecTBo yacos [Hara DJEeKTPOHHBIE IU(PPOBBIE
/T Beero| Koutponbabie| [paktuueckue | 13y 1CHAA o0Opa3oBaTeNbHBIE PECYPCHI
paboTsI paboThI
1 |[Ipeamer xumuu. Posb xumun 1 bubmuorexa [JOK
B JKM3HHU 4yesioBeka. Tena u https://m.edsoo.ru/ff0d210c
BEIIeCTBA
2 |Ilonsarue o meTonax mo3Hanus| 1 bubmuoreka [JOK
B XUMHUU https://m.edsoo.ru/ff0d227¢
3 |IIpaktuueckas pabora Ne 1 1 1 bubmmoreka [JOK
«IIpaBwmita paboThI B https://m.edsoo.ru/ff0d23dc
naboparopuu U IpUEMBI
oOparieHus ¢ J1abopaTopHbIM
000pyI0BaHHEM)
4 |YwucThie BEMIECTBA M CMECH. 1 bu6mmoreka [IOK
CrniocoObl pa3fieneHus: cMmecei https://m.edsoo.ru/ff0d26ca
5 |IIpaktuueckas padota Ne 2 1 1 bubnnoreka [JOK
«Pa3nenenue cmeceli (Ha https://m.edsoo.ru/ff0d28c8
MIpUMEPE OYUCTKH
IIOBapEHHOM COJIM)»
6 | ATOMBI U MOJIEKYJIBI 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0d2a6c¢
7 | XUMHYECKHUE DJICMEHTBHI. 1 bu6mmoreka [IOK
3HaKku (CUMBOJIBI) https://m.edsoo.ru/ff0d2be8
XUMUYECKHUX DJIEMEHTOB
8 [[IpocTbie u CIOXKHBIC 1 bubnuotexa [JOK
BeIleCTBa https://m.edsoo.ru/ff0d2a6¢
9 | ATOMHO-MOJIEKYJIIpHOE 1 bubnnoreka [JOK
y4eHUe https://m.edsoo.ru/ff0d2d50
10 |3akoH MOCTOSIHCTBA COCTaBa 1 bubnuotexa [JOK
BelecTB. XUMHYeCcKas https://m.edsoo.ru/ff0d2eae
dbopmyna. BaneHTHOCTH
ATOMOB XHMHYECKHX
3JICMEHTOB
11 |OTHOCHTENTBHAS aTOMHAS 1 bu6mmorexa [IOK
Macca. OTHocUTEIbHAS https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAS Macca
12 |MaccoBast 107151 XUMHYECKOTO 1 bubmuorexa [JOK
JJIEMEHTA B COETUHEHNN https://m.edsoo.ru/ff0d350¢
13 |Konmuectro BemecTBa. Momb.| 1 bu6mmorexa [IOK
Momnsipaast macca https://m.edsoo.ru/ff0d5230
14 | dusnveckue U XUMHUYECKHUE 1 bubmuorexa [JOK
SIBJICHUS. XUMHYCCKas https://m.edsoo.ru/ff0d37fa
peaxius
15 |IIpu3Haku u ycioBus 1 bubnmoreka [JOK

MPOTCKAHUSA XUMHUYCCKUX
peakuui

https://m.edsoo.ru/ff0d3al 6



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

Ne Tema ypoka KomnnuectBo yacos [Hara DJeKTpOHHBIE IU(PPOBBIE
/1 Beero| Koutponbabie| [paktuueckue | 13y 1CHHA o0pa3oBaTeNbHBIE PECYPCHI
paboTsI paboThI

16 |3akoH coxpaHEHHUs MaCChl 1 bubnmoreka [JOK
BelecTs. XUMAYECKHE https://m.edsoo.ru/ff0d3b&8
YpaBHECHHUS

17 |BprauciaeHust KOJIU4ecTBa, 1 bubmuorexa [JOK
MAaccChl BEIIECTBA IO https://m.edsoo0.ru/ff0d5708
YPaBHCHHUSIM XUMHUYECKHIX
peakuuii

18 |Knaccudukaius XuMHIECKUX 1 bubmmoreka [JOK
peaknuil (CoeuHEHN, https://m.edsoo.ru/ff0d3{34
pa3noKeHUsl, 3aMEIICHUS,
oOMeHa)

19 [M. B. JlomoHOCOB — yué€HbIi-| 1 bubnuorexa [IOK
sHIUKIoneaucT. O000IICHIE https://m.edsoo.ru/ff0d40c4
Y CHCTEMAaTH3allHs 3HAHUI

20 |Kontponbhas pabota Nel mo 1 1 bubnnoreka [JOK
teme «BemecTBa u https://m.edsoo.ru/ff0d4290
XUMUYECKUE PEAKIIHI

21 |Bo3ayx — cMech rasos. 1 bu6mmoreka [IOK
CocraB Bo3ayxa. Kuciopon https://m.edsoo.ru/ff0d448e
— 3JIEMEHT U MPOCTOC
BemecTBO. O30H

22 | dusndeckrue U XUMUYECKUE 1 bu6nmoreka [JOK
CBOMCTBa KHCIIOPOJa https://m.edsoo.ru/ff0d4614
(peakuu OKUCTIEHUS,
ropenue). [lonstue 06
OKCHJIaX

23 |CniocoOslI moy4eHus 1 bubnnoreka [JOK
KHCIIOpO/ia B 1a00paToOpuu U https://m.edsoo.ru/ff0d497a
MPOMBIIIIJICHHOCTH.
IIpumeHeHne kucnopoaa

24 | TennoBoii 3¢ ekt 1 bubnnoreka [JOK
XUMHUYECKON pPeaKlnu, https://m.edsoo.ru/ff0d4790
MOHITHE O TEPMOXUMHUIECCKOM
YpaBHEHUH, IK30- U
SHAOTEPMHUYECKUX PEAKIIUIX

25 | TonnuBo (He( Tk, yroib U 1 bubnnorexka [HOK
MeTaH). 3arpsi3HeHHEe BO3/1yXa, https://m.edsoo.ru/ff0d4c4a
CITOCOOBI €T0
MIPEIOTBPALICHUS

26 |IIpaktuueckas pabota Ne3mo| 1 1 bubnuorexa [IOK

teme «llomyuenue u
coOupaHue KUCIOPOaa,
W3Y4YEHUE E€r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4ae2
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Ne Tema ypoka KomnnuectBo yacos [Hara DJeKTpOHHBIE IU(PPOBBIE
n/m Beero| Koutponbabie| [paktuueckue | 13y 1CHHA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
27 |Bonopon — 31eMEHT U 1 bubmumoreka [IOK
MPOCTOE BEILIECTBO. https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupose
28 |Duszndeckre 1 XMMUYECKUe 1 bubmuorexa [JOK
CBOICTBa BOJIOpPO/IA. https://m.edsoo.ru/ff0d4dd0
IIpumeneHue Bogopoaa
29 |IlonsATHE O KHCIOTaX U COJIAX 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2
30 |CriocoOsI oTy4eHus 1 bubnmoreka [JOK
BOJZIOpOJa B JabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 |IIpaktuueckas pabota Ne 4 mo| 1 1 bubnnoreka [JOK
teme «[lomyyenue u https://m.edsoo.ru/ff0d4{42
coOupaHue BOAOPO/a,
W3y4YEHUE €ro CBOMCTBY
32 |Momnsipublii 00bEM ra3oB. 1 bubnuorexa [JOK
3akoH ABorajapo https://m.edsoo.ru/ff0d542¢
33 |Beruucnenust o0béma, 1 bubnuorexa [JOK
KOJIMYECTBA BEIECTBA ras3a 1o https://m.edsoo.ru/ff0d55a0
€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA UITU 00BbEMY
34 |Beruucienus o0bEMOB ra3oB 1 bubmuorexa [JOK
10 YPaBHEHMIO peakliy Ha https://m.edsoo.ru/ff0d5708
OCHOBE 3aKOHA O0BEMHBIX
OTHOIIIEHUI Ta30B
35 |Ousnveckue U XUMHYECKUE 1 bubnuoteka [JOK
CBOMCTBA BOIBI https://m.edsoo.ru/ff0d587a
36 |CocraB ocHoBaHui. [lonsarue 1 bu6nmoreka [JOK
00 MHAMKATOpax https://m.edsoo.ru/ff0d59e2
37 |Bona kak pacTBOpUTEINb. 1 bubnuotexa [JOK
Hacrimennrie u https://m.edsoo.ru/ff0d5b40
HEHACHIIIICHHBIE PACTBOPHI.
MaccoBast 107151 BEIIeCTBa B
pacTBope
38 |IIpakTtrueckas pabota Ne Smo| 1 1 bubnmoreka [JOK
teme «IIpurorosienue https://m.edsoo.ru/ff0d5Seba
pacTBOPOB € ONPEAEIEHHON
MacCOBOM JIOJIer
PacTBOPEHHOTO BEIIECTBAY
39 |KonTtponbhas pabota Ne2 mo 1 1 bubnmoreka [JOK
teme «Kucmopona. Bogopos. https://m.edsoo.ru/ff0d6342
Bona»
40 |Oxcunpl: cocras, 1 bubnmoreka [JOK

KJ1accupuKanus,
HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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Ne Tema ypoka KomnnuectBo yacos [Hara DJeKTpOHHBIE IU(PPOBBIE

n/m Beero| Koutponbabie| [paktuueckue | 13y 1CHHA o0pa3oBaTenbHbIE PECYPCHI

paboThI paboThI

41 |[lonyuyeHue u XUMHUYECKUE 1 bubmumoreka [IOK
CBOMCTBA KUCJIOTHBIX, https://m.edsoo.ru/ff0d664¢e
OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

42 |OcHOBaHHS: COCTaB, 1 bu6mmoreka [IOK
KJIacCU(UKALIUS, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 |IlomydyeHne U XUMHUYECKHE 1 bubmmoreka [JOK
CBOMCTBAa OCHOBAHUU https://m.edsoo.ru/ff0d67ca

44 |KucnoTsl: COCTaB, 1 bu6mmoreka [IOK
KJIaCCU(UKALIUS, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 |IlomydyeHne U XUMHUYECKHE 1 bubnuorexa [IOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2

46 |Conu (cpennue): 1 bubnuorexa [JOK
HOMEHKJIATypa, CIIOCOObI https://m.edsoo.ru/00ad9474
TIOJTy9ICHU S, XHMAYCCKUE
CBOMCTBa

47 |Ilpaktuyeckas padora Ne 6. 1 1 bubnuorexa [JOK
Pemenue https://m.edsoo.ru/00ad9b7c
IKCIIEPUMEHTAIBHBIX 33124 TI0
TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX
COEIMHEHMI

48 |I'emernueckas CBSA3b MEKIY 1 bubnuoreka [IOK
KJIacCaMHM HEOPraHU4YEeCKUX https://m.edsoo.ru/00ad9a50
COCAMHEHUI

49 |O6006mmeHNE 1 1 bubmuorexa [JOK
CHCTEMAaTH3alUs 3HAHUI https://m.edsoo0.ru/00ad9cb2

50 |Kontponbnas padota Ne3 mo 1 1 bubnuoteka [JOK
Teme "OCHOBHBIE KJIaCChI https://m.edsoo.ru/00ad9ela
HEOPTaHHYECKUX
coequHeHnn"

51 |IlepBble ONBITKU 1 bubnmoreka [JOK
KJIacCU(UKALUN XUMUYECKUX https://m.edsoo.ru/00ad9ffa
aneMeHToB. [loHsTHE O
rpynmnax CXOAHBIX 3JICMCHTOB

52 |Ilepmoanueckuii 3aKOH U 1 bubnmoreka [JOK
[lepuoanueckas cucrema https://m.edsoo.ru/00ada52c
XUMHUYECKHUX deMeHTOB /JI. .

Menneneena

53 |Ilepuoasl, rpynmsl, 1 bubnmuorexa [JOK
MOATPYIIIBI https://m.edsoo.ru/00adas52c

54 |Ctpoenue atomoB. CocTaB 1 bubnmoreka [JOK

aTOMHBIX s1ep. M30Tombl

https://m.edsoo.ru/00ada342
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Ne Tema ypoka KomnnuectBo yacos [Hara DJeKTpOHHBIE IU(PPOBBIE
/1 Beero| Koutponbabie| [paktuueckue | 13y 1CHHA o0pa3oBaTeNbHBIE PECYPCHI
paboTsI paboThI
55 |CtpoeHnue 3IeKTPOHHBIX 1 bubnmoreka [JOK
000J104€K aTOMOB 3JICMCHTOB https://m.edsoo.ru/00ada6bbc
IIepunonnueckoi cucreMs! /1.
H. Menneneena
56 | Xapaktepuctuka 1 bubmuorexa [JOK
XUMHYECKOT0 3JIEMEHTA T10 https://m.edsoo.ru/00ada824
€ro IMOJIOKCHUIO B
IIepnonnueckoii cucreme /1.
. Menneneena
57 |3nauenue Ilepuoguyeckoro 1 bubnmoreka [JOK
3aKOHA Ui Pa3BUTHUS HAYKH U https://m.edsoo.ru/00ada96e
npaktuku. J[. 1. Mennenees
— y4€HBIH, Mearor u
IpaXxKTaHuH
58 |PeseprHbIii ypok. O000menue | 1 1 bubmmoreka [JOK
U CUCTEMATU3alUs 3HAHUHU / https://m.edsoo.ru/00adb33c¢
Bcepocculickas npoepodHas
pabora
59 |KontponbHas pabota Ned o 1 1 bubnunoreka [JOK
teMe «CTpoeHue aroma. https://m.edsoo.ru/00adb486
XuMHUecKas CBsI3b» /
Bcepocculickas npoepodHas
pabota
60 |DnexTpooTpUIATENTBHOCTD 1 bubnuoreka [IOK
aTOMOB XHMHYECKHUX https://m.edsoo.ru/00adaab8
AJIEMEHTOB
61 |Monnas xumMu4uecKkas cBsI3b 1 bu6mmoreka [JOK
https://m.edsoo.ru/00adac34
62 |KoBaneHnTtHas nossipHas 1 bubnuoreka [IOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab8
63 |KoBasienTHast HEMONsIpHAs 1 bubnuotexa [JOK
XHMUYECKasl CBI3b https://m.edsoo.ru/00adaab8
64 |CreneHb OKUCICHUS 1 bubmuorexa [JOK
https://m.edsoo.ru/00adae28
65 |OxucnuTenpHO- 1 bubnuotexa [JOK
BOCCTAHOBUTEJBHBIE PEAKIIUU https://m.edso00.ru/00adb076
66 |Oxucnurenu u 1 bubnuotexa [JOK
BOCCTAaHOBUTEIHU https://m.edso00.ru/00adb076
67 |Pe3epBHbIii ypok. O600menue | 1 bubnmoreka [JOK
1 CHCTEMaTH3alHs 3HAHUH T10 https://m.edsoo.ru/00ad9cb2
teMe «CTpoeHue aroma.
XuMHYECKask CBSA3bY
68 |PesepBHbIil ypok. O600meHune | 1 bubnmuotexa [JOK

U CHCTeMaTH3allMs 3HaHUM

https://m.edsoo.ru/ff0d61c6
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Ne Tema ypoka KomnnuectBo yacos [Hara DJeKTpOHHBIE IU(PPOBBIE
/11 Beero| Koutponbabie| [paktuueckue | 13y 1CHHA o0pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
OBLIEE KOJIMYECTBO 5 4
YACOB I10 ITIPOI'PAMME
9 KJIACC
No Tema ypoka KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE
/i Beero| Konrponbusie| [paktuueckue| H3YICHHS o0pa3oBaTeNbHBIC PECYPCHI
paboThl paboThl
1 |Ilepuoguyeckuii 3aKOH. but6mmoreka [IOK
Ilepuoauueckast cucrema https://m.edsoo.ru/00adb59e
XUMHUYECKHUX DJIEMEHTOB /I,
N. Menneneena
2 |3aKOHOMEpHOCTH B Bbu6mmoteka [JOK
W3MEHEHUHU CBOMCTB https://m.edsoo.ru/00adb6b6
XUMHUYCCKHUX DJIEMECHTOB
MEePBBIX TPEX MEPUOIOB
3  |Knaccudukamus u bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIECTB
4 |Bunasl XUMHYECKOH CBSI3U U bubnunoreka LIOK
THITBI KPUCTAJUTHYECKUX https://m.edsoo.ru/00adbac6
peLEToK
5 |KontponsHas padota Nel mo 1
teMe «IloBTOpeHue u
yriIyOJIeHHe 3HAaHUN
OCHOBHBIX Pa3/eNoB Kypca 8
KJ1accay
6 |Knaccudukarus bu6anoreka LIOK
XUMHUYECKUX PEAKLUN MO https://m.edsoo.ru/00adbcb0
Pa3IUYHBIM PU3HAKAM
7 |llonsarue o ckopocTH bubnuotexa [JOK
XUMHUYECKON PEaKIUU. https://m.edsoo.ru/00adbe9a
[ToHsTHE O TOMOTEHHBIX H
reTepOTreHHBIX PEaKIIUIX
8 |IloHsATHE 0 XUMHYECKOM bu6nmorexa LIOK
paBHOBecHH. DaKTOPHI, https://m.edsoo.ru/00adc28c
BIUSIIOIINE HA CKOPOCTh
XUMHYECKOHN peaKiuu u
MOJIOKEHUE XHMHYECKOTO
paBHOBECHS
9 | OkucauTeNbHO- bubmuorexa [{OK
BOCCTaHOBUTEIIbHBIC https://m.edsoo.ru/00adcade
peaxkuuu
10 | Teopust 31€KTPOIUTUUECKOMN bubmmnoreka [JOK
mucconuanuu. CUiIbHbIE U https://m.edsoo.ru/00adcd68
cl1a0bIe AIIEKTPOIUTHI
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Ne Tema ypoxka KonnuecTBo yacos [Hara DNEeKTPOHHBIE IIU(PPOBBIE
n/m Beero| Koutporsnubie| [pakruueckue| H3YICHHAA o0Opa3oBaTeNbHbIE PECYPChHI
paboThI paboThI

11 |Monnsle ypaBHeHuUs peakumii| 1 Bu6muoteka [JOK

https://m.edsoo.ru/00add448

12 | XuMudeckue cBOMCTBA 1 bu6nmoreka [IOK
KHMCJIOT U OCHOBAaHUI B CBETE https://m.edsoo.ru/00add5d8
MpeACTaBICHUN 00
3JIEKTPOJIUTAYECKOMN
JUCCOLUALUU

13 | XuMudeckue cBOMCTBA 1 bubnunorexa LIOK
coJieil B cBeTe https://m.edsoo.ru/00add8b2
IpeJCTaBICHUN 00
ANEKTPOIIUTUYECKOU
JUCCOIAAITIT

14 |IlonsTue o rugponuse conet | 1 bu6mmoteka [JOK

https://m.edsoo.ru/00add9d4

15 [O000uIeHne 1 bu6nunorexa LIOK
CUCTEeMAaTH3alMsl 3HaHUH https://m.edsoo.ru/00addd12

16 |IIpakTnueckas padora Ne 1. 1 1 Bbu6mmoteka [JOK
«Pemenue https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTAILHBIX 33729

17 |KonTtponbHas padota Ne2 mo | 1 1 bubnnoreka [JOK
TeMe «DJIEKTPOJIUTHYECKAst https://m.edsoo.ru/00addecO
aucconuanus. XuMHUecKue
pEaKiuu B pacTBOPAX»

18 |OOmmas xapakTepuCTHKa 1 bubmuorexa [IOK
rajJloreHoB. XUMUYECKUE https://m.edsoo.ru/00addfe2
CBOICTBA Ha MPUMEPE XJI0pa

19 | Xnoposogopon. ConsgHas 1 bubmmoreka HOK
KHCIIOTa, XUMUYECKHE https://m.edsoo.ru/00adel104
CBOWCTBA, MTOJTYYEHHE,

MIPUMEHEHUE

20 |IIpaktuueckas pabora Ne 2 1 1 bubmuoteka [IOK
o teme «Ilomyuenue https://m.edsoo.ru/00ade348
COJISTHOM KHCIIOTHI, H3yUeHUE
€€ CBOMCTBY

21 |Bpruncnenns no ypapHeHusM| | bu6muoreka [JOK
XUMUYECKUX PEAKIUH, €CIIU https://m.edsoo.ru/00ade488
OJIMH M3 PEarcHTOB JaH B
M30bITKE

22 |O6mas xapaKTepuCTHKa 1 bu6muoreka [IOK
a5eMeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a

23 |AmnoTponHsle 1 bubmuotexa [IOK

MO (UKAIIIH CEPBI.
Haxoxnenue cepol u eé
COEIMHEHUH B IPUPOJIE.
XUMHYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a
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Ne Tema ypoxka KonnuecTBo yacos [Hara DNEeKTPOHHBIE IIU(PPOBBIE
n/m Beero| Koutporsnubie| [pakruueckue| H3YICHHAA o0Opa3oBaTeNbHbIE PECYPChHI
paboThI paboThI

24 | CepoB0o10pO/I, CTPOEHUE, 1 bubnmoreka [JOK
(bU3UYECKHEe U XUMHUYECKUE https://m.edsoo.ru/00ade802
CBOMCTBA

25 |Okcunpl cepsl. CepHast 1 Bu6mumoteka [JOK
KHCJIOTa, PU3HYECKUE 1 https://m.edsoo.ru/00adea28
XHMHYECKHE CBOMCTBA,

MIpUMEHEHUE
26 | XumMudecKkue peakiuu, 1 bubnunorexa LIOK

JIeXaIIre B OCHOBE
MPOMBIIIJICHHOTO CII0c00a
MOJIyYEHUSI CEPHOM KUCIIOTHI.
XUMHYECKOE 3arpsi3HEHUE
OKpY’Karolllen cpebl
COCJIMHEHMSIMU CEPBI

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

27 |Breraucienue maccoBoii qonu| 1 bubnunoreka LIOK
BBIXO0/Ia TIPOJTyKTA PEAKIIUH https://m.edsoo.ru/00adec8a

28 |OO6mas xapakTepuCTHKa 1 bubnnoreka [JOK
371eMEeHTOB V A-TpymIibL. https://m.edsoo.ru/00adeea6
A30T, pacrpocTpaHeHHe B
npupoje, Gpuzndeckue u
XUMHYECKHUE CBOICTBA

29 | Ammuak, ero gusznyeckue u 1 bubnnorexa [JOK
XAMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf004
MOJTy4YeHUE U IPUMEHEHHE

30 |IIpakTuueckas pabota Ne 3 1 1 bubmuoteka [IOK
o teme «Ilomyuenue https://m.edsoo.ru/00adf180
aMMHaKa, U3yuYeHHue ero
CBOMCTB»

31 | A3oTHas KUCIIOTa, €€ 1 bu6nmorexa LIOK
¢bu3nyecKkrue 1 XuMHU4YeCcKHe https://m.edsoo.ru/00adf306
CBOMCTBA

32 |Hcnonp30BaHnE HUTPATOB U 1 bubmuoteka [IOK
coJieil aMMOHUS B Ka4eCTBE https://m.edsoo.ru/00adf518
MUHEPATBHBIX YI00PEHHIA.

XHUMUYECKOE 3arpsi3HEHUE
OKpY’KaloIIen cpeabl
COCMHEHUSIMH a30Ta

33 |®ocdop. Oxcuna dpocdopa 1 bubnuotexa [JOK
(V) u pochopnas kuciora, https://m.edsoo.ru/00adf68a
(du3HYeCKre U XUMUICCKHE
CBOMCTBa, OJyYCHHE

34 |HUcnonws3oBanue ¢pocharoB B | 1 bubmmnoreka [JOK

Ka4eCTBE MHHEPATbHBIX
ynoopeHuit. 3arps3HeHNe
MPUPOIAHON CpeIbl
dbocharamu

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



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

Ne Tema ypoxka KonnuecTBo yacos [Hara DNEeKTPOHHBIE IIU(PPOBBIE
n/m Beero| Koutporsnubie| [pakruueckue| H3YICHHAA o0Opa3oBaTeNbHbIE PECYPChHI
paboThI paboThI

35 |Yrnepon, pacipocTpaneHue 1 bubnmoreka [JOK
B Ipupojie, GU3NIEeCcKue u https://m.edsoo.ru/00adfd9c
XUMHYECKHUE CBOMCTBA
36 |Oxcunasl yriiepona, ux 1 bubnmoreka [JOK
(bU3UYECKHEe U XUMHUYECKUE https://m.edsoo.ru/00adfebe
CBOMCTBA. DKOJIOTHYECKHUE
pOoOJIEMBbI, CBSI3aHHBIE C
okcuaoMm yriepoaa (IV)
37 | YronpHas kucinora u € conu| 1 bu6nmoreka [IOK
https://m.edsoo.ru/00ae006¢
38 |IIpakTuueckas padbora Ne 4 1 1 bubmmoreka [JOK
o teme "[lonyyenue https://m.edsoo.ru/00ae027¢
YTJIEKHUCIIOTO Ta3a.
KauecTtBennas peakuus Ha
kapOoHaT-noH"
39 |IlepBoHayanbHBIC TOHATUS 1 bubmmoreka [JOK
00 OpraHMYeCKHUX BEIIECTBAX https://m.edsoo.ru/00ac054¢e
KaK O COCTUHEHUSX
yriaepoaa
40 |KpemHuUi1 1 €ro coeTMHEHUS 1 bu6nunorexa LIOK
https://m.edsoo.ru/00ae080a
41 |IIpaktuyeckas pabora Ne 5. 1 1 bubmuoteka [IOK
Pewenue https://m.edsoo.ru/00ae0bf2
AKCIIEPUMEHTAILHBIX 337124
1o TeMe «Baxuenmme
HEMETAJITBI U UX
COCTUHEHUS
42 |KontponpHas pabora Ne3 mo | 1 1 bubnmnoreka HOK
teme «Baxuelimue https://m.edsoo.ru/00ae0el8
HEMETAJITBI U UX
COCTTUHEHUS
43 |OOmias xapakTepucTUKa 1 bubnnorexa [JOK
XUMUYECKUX IJIEMEHTOB — https://m.edsoo.ru/00ae103e
MeTaioB. MeTtannudeckas
CBSI3b M METAJLTHICCKAs
KpUCTAITUYECKas pEHIETKA.
®u3nYeCKre CBOMCTBA
METaJIJIOB
44 | XUMUYECKHE CBOMCTBA 1 bubnunorexa LIOK
METaJIOB. https://m.edsoo.ru/00ael 156
DAEKTPOXUMHUECKUNA PsiT
HaIpsDKEHUN METaJUIOB
45 |O6mme crocoOs! mosryyeHus | 1 bubnuotexa [JOK

MeTasuioB. CIUIaBbl.
Brrunciienus o ypaBHEHHUSIM
XUMHYECKUX PEAKIUH, ECIIU

https://m.edsoo.ru/00acl156



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Ne Tema ypoxka KonnuecTBo yacos [Hara DNEeKTPOHHBIE IIU(PPOBBIE
n/m Beero| Koutporsnubie| [pakruueckue| H3YICHHAA 00pazoBaTebHBIC PECYPCHI
paboThI paboThI

OJIUH U3 PEareHTOB
COJICPKUT MPUMECH
46 |IlonsTue o KOppo3uu 1 bubmuorexa [IOK
METaJJIOB https://m.edsoo.ru/00ael1278
47 |Ilemnounsie METAILIBI 1 bu6nmoreka [IOK
https://m.edsoo.ru/00ae14b2
48 |Okcuabl ¥ THIPOKCUIBI 1 bubmmoreka [JOK
HaTpus U Kalus https://m.edsoo.ru/00ae14b2
49 |IlenoyHo3emMeabHBIE 1 bu6nmoreka [IOK
METaJUIbl — KAIBIUN 1 https://m.edsoo.ru/00aelSe8
MarHui
50 |Baxueiimne coeTuHEHNUSA 1 bu6nmorexa LIOK
KaJIbIIHS https://m.edsoo.ru/00aelSe8
51 |O000OEenne u 1
CHCTEMAaTH3alUs 3HAHUM
52 | KEcTKOCTh BOJBI U CIIOCOOBI 1 bubnunoreka LIOK
e€ ycTpaHeHus https://m.edsoo.ru/00ac1886
53 |IIpakTuueckas padota Ne 6 1 | bubnnorexa [JOK
o Teme "JKECTKOCTh BOJIBI U https://m.edsoo.ru/00aelae8
METO/IbI €€ ycTpaHeHus "
54 | AmroMuHUI 1 bubnuoreka [IOK
https://m.edsoo.ru/00aelc64
55 | AmdoTtepHbie cBOICTBA 1 bubmuorexa [IOK
OKCHJa ¥ THUJIPOKCUA https://m.edsoo.ru/00aelc64
56 |XKeneso 1 bubnuoreka [JOK
https://m.edsoo.ru/00ae1d86
57 |Oxcuapl, rTHAPOKCUABI U 1 bubnnorexa [JOK
conu xenesa (I1) u sxenesa https://m.edsoo.ru/00ae35e6
(I10)
58 |O606meHue u 1
CHCTEMAaTH3aINsI 3HAHUH
59 |IIpakTtuueckas padorta Ne 7. 1 1 bubnuorexa [IOK
Pemenue https://m.edsoo.ru/00ae3de8
IKCTIIEPUMEHTAIIbHBIX 33729
no teme «Baxknenme
METaJUTbl U UX COSTUHEHU S
60 |Bpruucnenus o ypaBHeHusiv| 1 bubnmnoreka [JOK

XUMHUYECKHX PEAKIUH, €CIIH
OJIMH M3 PEAareHTOB JaH B
M30BITKE U COJEPKUT
npuMecH. Berancnenus
MAacCOBOH JIOJIM BBLIXOJIa
IIPOJYKTa peakluu

https://m.edsoo0.ru/00ael750



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

Ne Tema ypoxka KonnuecTBo yacos [Hara DNEeKTPOHHBIE IIU(PPOBBIE
n/m Beero| Koutporsnubie| [pakruueckue| H3YICHHAA o0Opa3oBaTeNbHbIE PECYPChHI
paboThI paboThI

61 |O6o0mmenue u 1
CUCTEeMAaTH3alusl 3HAaHHUH
62 |KontponpHas pabota Ned o | 1 1
Teme «BaxkHeulme MeTauibl
U UX COCIMHEHUS
63 |BeniectBa u maTepuansl B 1 bubnmoreka [JOK
IIOBCEIHEBHON KU3HU https://m.edsoo.ru/00ae3{50
YeJioBeKa
64 | Xumuueckoe 3arps3HeHHUe 1 bu6muoteka [JOK
OKPY’KaIoIIeH cpebl https://m.edsoo.ru/00ae4270
65 |Ponb XuMUHU B pelICHUU 1 bubnmnoreka [HOK
9KOJIOTMUYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 |Pe3epBHBIi ypOK. 1 bubnuorexa [IOK
O0006111EeH1E U https://m.edsoo.ru/00ae0d0a
cucTeMaTu3auus 3HaHUI
67 |Pe3epBHbII ypOK. 1 bubnmnoreka [HOK
Oo6o0uieHne n https://m.edsoo.ru/00adb33c
CUCTEeMAaTH3alHsl 3HAHHUH
68 |Pe3epBHBbII ypOK. 1 bubnmnoreka [HOK
Oo6o0muieHne n https://m.edsoo.ru/00ad9cb2
CUCTEeMAaTH3alMsl 3HAHHUH
OBUIEE KOJIMYECTBO 68 4 7
YACOB I10 [TPOT'PAMME
IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM
OBPA30BATEJBHOM ITPOT'PAMMBI
8 KJIACC
KOH HpOBepfleMbIe NpEeAMETHBIEC PE3YyJIbTAaThl OCBOCHUHA OCHOBHOI 06pa3OBaTeHbH0ﬁ MnmporpaMmmbl
NPOBEPAEMOro
OCHOBHOTI'0 00111€r0 00pa30BaHuA
pe3yJbTaTa
1 ITo Teme: «HepBOHa‘IaJ’IBHLIe XHUMHUYCCKHUC ITOHATHA»
PpacCKpbIBaTb CMBICII OCHOBHBIX XUMHUYCCKUX OHSITHH: aToOM, MOJICKYJIA, XUMHAYECKUH 9JIEMEHT, MPOCTOC
BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OJJHOPOAHAS W HEOJAHOPOJHAs), BaJICHTHOCTh, OTHOCHUTENbHAS
aTOMHasg W MOJICKYJISIpHasd Macca, KOJUYCCTBO BCHICCTBA, MOJIb, MOJIIpHAA MacCa, MacCoBas OOJIA
1.1 XUMHYCCKOT'O JJIEMCHTa B COCIHMHCHHH, MOJIFIpHLIﬁ OGT)éM, XUMHYCCKasA pCaKkuusi, KJ'IaCCI/I(l)I/IKaL[I/ISI
peaKkuuii: peakuyu COSAUHEHMS, PEAKIIMU PA3JIOKEHHUS, PEaKIU 3aMEIICHHS, PEaKIi OOMeHa, 9K30- U
SHIOTEPMHUYCCKUE PEAKIINH, TETIOBOH AP HEKT peakiuu, pacTBOP, MaccoBas JA0JIA BellecTBa (MIPOIEHTHAS
KOHI_[eHTpaI_II/ISI) B paCTBOpPEC
12 WUTIOCTPUPOBATH B3aWMOCBA3b OCHOBHBIX XHMHYCCKUX MHOHATUUA U NPUMCHATL OTU TOHATUA TIPU
] OIMCAaHUY BELIECTB U UX IPEBpaLCHUN



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

Kon

IIpoBepsieMble MpeMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOIT 00pa3oBaTe/IbHOM MPOrpamMMbl

MpOBEPAEMOTO OCHOBHOIO 0011er0 00pa3oBaHuA
pe3yJbTara
13 UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUISI COCTaBJICHUs (POPMYJ BELIECTB M YPaBHEHHH XUMUYECKUX
’ peaxuui
14 pacKpbIBaThb CMBICII 3aKOHOB COXPAaHEHHMs MacChl BEIIECTB, NOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY-
' JISIPHOTO YYEHUsl, 3aKOHa ABOTaapo
1.5 OTIPEIEIISITh BAIGHTHOCTH aTOMOB AJIEMEHTOB B OMHAPHBIX COSITMHEHHUSIX
L6 KJIAaCCU(HUIUPOBATH XMMUIECKUE PEAKINH (II0 YUCIY M COCTAaBY YYAaCTBYIOIIMX B PEaKLUH BEIIECTB, 110
' Ter1oBoMY b GheEKTY)
1.7 BBIUUCJIATh OTHOCUTEJIHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB
1.8 BBIYHUCISITH MACCOBYIO JTOJTFO XMMHUYECKOT0O 3JIEMEHTa 10 OPMYJIe COCMHEHHS,
1.9 BBIYHCIISITh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
L10 IPUMEHATh €CTeCTBCHHOHAYYHBIE METOIBI IMO3HAHWSA — HaOmIoJeHne, M3MEpPEeHHe, MOACIHPOBAHHE,
] SKCIIEPUMEHT (peasibHbIN M MBICIICHHBIH )
2 ITo Teme: «BaxkHeiliie npencTaBUTeI HEOPIraHUIECKUX BEILIECTB
2.1 pacKpbIBaTh CMbICI OCHOBHBIX XUMHUECKUX MOHSITUH: OKCHUJ, KHCJIOTa, OCHOBAaHHUE, COJIb
2.2 ONpeAETSITh MPUHAJICKHOCTh BEHIECTB K ONPEeACIEHHOMY KJlaccy coeIMHEHHI 1o hopMyiam
2.3 KJIaCCH(DHIIMPOBATh HEOPTraHWMYCCKUE BENIECTBA
XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHMMHUYECKHME CBOWCTBAa BEIISCTB pPAa3IMYHBIX KJIACCOB,
2.4 MOJTBEPXKAAsA ONHCAHWE TPUMEPAMU MOJEKYJISPHBIX YpaBHEHHMH COOTBETCTBYIOIIMX XUMHUYECKHUX
peakuuin
25 MIPOTHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCHMOCTH OT HX KadeCTBEHHOT'O COCTaBa, BO3MOXKHOCTHU
] MPOTEKAHMsI XUMHUUYECKUX MTPEBPAIICHUI B PA3IMYHBIX YCIOBHIX
CIIEZIOBATh MPaBWIaM MOJH30BAHMS XUMUYECKOHW IMOCYyIOW W Ja0OpaTOPHBEIM 00O0pYIOBaHHEM, a TAaKKe
MpaBuiiaM oOpallleHus ¢ BeIeCTBaMU B COOTBETCTBUH C MHCTPYKITUSIMU TIO BBITIOJTHEHUIO JTA00OPATOPHBIX
XUMHYECKUX OIBITOB IO MOJYYCHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA U KUCIOPOJa),
2.6 MIPUTOTOBJICHUIO PACTBOPOB C OMPEAEIEHHON MaCCOBOM JI0JIE paCTBOPEHHOIO BEIIECTBA, IJITAHUPOBAThH U
MIPOBOJIUTH XUMHYECKUE 9KCIIEPUMEHTHI
10 PacTo3HABAHUIO PACTBOPOB IIENOUEH M KUCIOT € TOMOIIBI0 HHINKATOPOB (JIaKMyC, (eHOI(TATICHH,
METHIJIOPAHX U IPYTHE)
2.7 NPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKOM pEeaKuu
3 ITo Tteme: «llepuoguueckuii 3axkoH u Ilepuonmyeckas cucrema xumuueckux daemeHtoB [l 1.
Menzeneea. CTpoeHHE aTOMOB. XUMHUYECKas CBsi3b. OKUCIUTENLHO-BOCCTAHOBHTEIIBHBIE PEAKITHII)
pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUH: AP0 aTOMa, JIEKTPOHHBIA CJION aroma, aTOMHast
3.1 opOuTanb, paguyc aroMa, XUMHYECKas CBA3b, TNOJSIpHAS W HEMOJSpPHAs KOBAJIEHTHAas CBS3b,
AJIEKTPOOTPUIIATEIIHHOCTh, HOHHAS CBSI3b, HOH, KATHOH, aHUOH, CTETIEHb OKHCIICHHS
3.2 KJIACCH(PHUIUPOBATH XUMHICCKHE dJIEMEHTEI
OTIHMCHIBATh M XapakTepu3oBaTh TabmuuHyro Gopmy [leproanyeckoll cCHCTEMBI XUMHUUYECKUX DIIEMEHTOB:
33 pa3nuYaTh MOHITHS «TJIaBHAS NOArpynmna (Arpymnma)» u «mmodounas nmoarpynna (brpymnma)y, «mansie» n
«O0JIpIINEY TTEPHOLBI
packpbiBaTth cwmbici Ilepuogmueckoro 3akona JI.M. MenneneeBa: IOeMOHCTPUPOBATH TOHHMAaHUE
34 MEPUOINIECKON 3aBUCUMOCTH CBOWMCTB XMMHUYECKHX 3JIEMEHTOB OT WX mosioxeHus B [lepuonnueckoit
cucreme
35 COOTHOCUTHh OO0O3HAYEHMs, KOTOphle HMEIOTcs B Tabnmme «[lepromudeckasl cucTeMa XUMHYECKHX

aemeHToB JI.MI. MeHeneeBa)y C UUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMUYECKHX




Kon

IIpoBepsieMble MpeMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOIT 00pa3oBaTe/IbHOM MPOrpamMMbl

MpOBEPAEMOTO OCHOBHOIO 0011er0 00pa3oBaHuA
pe3yJbTara
3JIEMEHTOB (cocTaB u 3apsa anpa, obuiee YHCIIO JJIEKTPOHOB
U pacnpesiesieHHe WX 10 JIEKTPOHHBIM CII0SIM)
3.6 OTIPEICIISITh CTETICHb OKHCICHHUS YIEMEHTOB B OMHAPHBIX COSTNHEHHUIX
37 ONpenessTh BUJ XUMHYECKOU CBS3H (xoBaneHTHas u HOHHas)
' B HEOPTaHWYECKHUX COEIMHEHMSIX
9 KJIACC
Kon . .
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAaThl 0CBOEHNSI OCHOBHOI 00pa3oBaTe/IbHOM
TPOBEPIEMOTO NMPorpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi
pe3yJabrarta
1 ITo Teme: «BemecTBo 1 XUMUYECKasi PEaKIs»
PacKpbIBaTh CMBICT OCHOBHBIX XWMHYECKHUX IIOHSTHUH: PAacCTBOP, OJIEKTPOJHUTHI, HEIIEKTPOJIUTHL,
AIEKTPOIUTHYECKAS AUCCOLMAIMS, PEaKIIM HOHHOTO OOMEHa, KaTalau3aTop, XUMHUYEeCKOe paBHOBECHE,
11 oOpaTMble W HEOOpaTUMBIE pEaKINH, OKHCIUTEIFHOBOCCTAHOBHUTENBHEIC PEAKIINH, OKUCIUTEND,
' BOCCTaHOBHUTENb, OKHCICHHE W BOCCTAHOBJCHHE, AIIOTPOIUSA, aM(pOTEpHOCTh, XHMHUYECKAas CBS3b
(xoBaNieHTHAsl, HOHHAsI, METAJUITMYeCKasi), KPUCTAIUTMUECKasi PelIéTka, CIUIaBbl, CKOPOCTh XUMHUYECKOH
peaxkiuu
12 WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYECKHUX IOHSATUH M NPUMEHATH 3TH HOHATUS IpHU
' OMKCAaHUM BEUIECTB U UX MPEBpaIlieHUH
13 COCTaBJISITh YPAaBHEHUS JJEKTPOJIUTUYECKOM IUCCOLMALMK KHUCIOT, MIeJoYel M cojei, IMoyHble
' W COKpaIIEHHBIC YpaBHEHHS PeaKIMi HOHHOT'O 0OMeHa
1.4 PacKpbIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBHTENBHBIX PEaKIMid TOCPEICTBOM COCTaBICHHUS
' 3JIEKTPOHHOTO GAJAHCA ITHX PEAKIUH
1.5 MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON peakuu
2 ITo Temam: «Hemerambl 1 Ux coequHEHUs» U «MeTajuibl M UX COEIMHEHUS»
XapaKTepH30BaTh (OMMUCHIBATH) OOIINE W CHeNU(UIECKIEe XUMUIECKAE CBOHCTBA MPOCTBHIX H CIOKHBIX
2.1 BEILECTB, NOATBEPK/Ias OMUCAHUE IPUMEPAMHU MOJIEKYJIAPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIIHUX
XUMUYECKUX peaKkini
29 COCTaBJISITh YPaBHEHUS pEaKUWi, MOATBEP)KIAIOIIMX CYIIECTBOBAaHME TI'€HETUUYECKOM CBSI3U MEXIY
' BEILIECTBAMU Pa3JIMUHBIX KJIACCOB
23 MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHUS, BO3MOKHOCTH IPOTEKAHUS
' XUMHUYECKUX MPEBPAILEHUI B Pa3INYHbIX YCIOBUAX
CIICIOBATh IMPaBUIIaM MOJB30BaHMS XHMUYECKOU MOCYNOH U JIaOOpaTOpPHEIM O0OpYIOBaHHEM, a TaKXKe
4 MpaBUiiaM OOpaIlleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMU IO BBITIOJTHEHUIO JIA00OPATOPHBIX
' XUMHYECKUX OTBITOB IO TOJYYCHHIO M COOMPaHMIO ra3000pa3HbIX BEHIECTB (aMMHaKa M YTIIEKHUCIIOTO
rasa)
MPOBOJIUTh PEAKIIUH, MOATBEPKIAIONINE KAYeCTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB: PaCIO3HABATH
’5 OTIBITHBIM MyTEM XJIOpHI-, OpoMuUI, Homua, kKapboHat, ¢ocdat, cunukar, cynbhaT, THIPOKCHANOHEL,
' KaTHOHBl aMMOHHUS, HOHBl M3y4Y€HHBIX METa/JIOB, MPHUCYTCTBYIOLUIME B BOAHBIX pacTBOpax
HEOPraHWYECKUX BEILECTB
3 ITo Teme: «XUMUs U OKpyKaroliasi cpeaay
3.1 pacKpbIBaTh CMbIC] OCHOBHBIX XuMuueckux noHstuid: [1IK Bemectsa; Koppo3usi METaJIIOB




Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTaThl 0CBOEHNUSI OCHOBHOI 00pa3oBaTe/IbHOM

NpOBePAIEMOr0
NPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHusI
pe3yabTarta
NPUMCHATE OCHOBHBIC OII€pallu MBICIIUTEILHOM ACATCIIbHOCTU — aHAJIM3 U CHUHTE3, CPABHCHHUC, 00-
39 06HI€HI/I€, CUCTEMATU3ANI0, BBIABJICHUC NPUYINHHO-CICACTBECHHBIX CBsI3CH — I U3YyYCHUSL CBOICTB

BEIIECTB M XUMHUYECKUX PEaKINi; ECTeCTBEHHOHAYYHBIC METOBI MIO3HAHUS — HAOIIONEHIEe, H3MEpEHNE,
MOJICTUPOBAHNE, SKCIIEPUMEHT (pEabHBIA i MBICIICHHBIH)

Kon

MNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUS

8 KJTIACC

IIpoBepsieMblii 31eMEHT COEPKAHMS

HepBOHa‘IaHLHLIe XUMHYCCKHUC ITOHATHA

1.1

HpeaMeT XUMuHU. Pollb XMMHUM B JKM3HHM YejJoBeKa. XUMHUS B CUCTEME HayK. Tena u BemecTBa. Ouznyeckue
CBOICTBA BEIIIECTB. ArperaTﬂoe COCTOSHHUC BCIICCTB

1.2

[TonsiTrie 0 MeTOAaxX MO3HAHUS B XUMHH. YuCTHIe BenecTBa U cMecu. CriocoOBI pa3JielieHus: cMecei

1.3

ATOMBI U MOJICKYJIbL. Xumudeckue 3aeMeHTBl. CHMBOJIBI XHMHYECKHUX JJIEMEHTOB. HpOCTLIe n CJIOKHBIC
BCHICCTBA. ATOMHO-MOJ’ICKy.]'IprHOC YUCHUC

1.4

XuMuueckas q)opMyna. BaneHTHOCTS aTOMOB XUMHUUYECKHX 3JIEMEHTOB. 3aKOH ITIOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenbHass aTroMHas Macca. OTHOCHTENIBbHAs MOJICKYJIsIpHasi Macca. MaccoBas 101 XUMHYECKOTO
9JICMCHTA B COCAMHCHUU

1.5

KonunuectBo BemectBa. Mosib. MomsipHas macca. B3auMocBs3bp KoJM4decTBa, MAacChl U YHUCIA CTPYKTYPHBIX
enuHuI BenecTBa. PacuéTsl mo hopMynaM XMMHYIECKUX COEAUHEHUI

1.6

du3ndeckue M XUMHYECKHE SIBIICHHA. XUMHYECKas peakius U e€ MpU3HaKh. 3aKOH COXPaHEHHS MAacChl
BEIIeCTB. XUMHYeCKne ypaBHeHus. KiaccupuKais XUMHYECKHX peakmui (COSOMHEHHS, Pas3a0KeHUs,
3aMelIeHHs, 0OMEHA)

1.7

XUMHYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMUYECKOH IMOCYAOM, ¢ MpaBWiIaMu pabOTHl B J1a0OpaTOpUU U
npuéMaMu oOpamieHus ¢ J1abopaTOpHBEIM O0OpPYNOBaHMEM, H3YYEHHE M ONHCaHWe (DU3MUECKHUX CBOMCTB
00pa3noB HEOPraHMYECKNX BEIIECTB, HaOMOAeHNe (pU3nUecKuX (TIIaBIeHIe BOCKa, TassHUE JIbJd, PACTHPaHHE
caxapa B CTyIKe, KUTICHHE U KOHJAEHCAIUs BOJBI) U XUMHUYECKUX (TOPEHHE CBEUYH, MPOKAIMBAHHWE MEIHOM
IPOBOJIOKH, B3aUMOJICHICTBHE Mella ¢ KHCIOTOMN) SIBICHUH, HAOMIOAEHHE U ONMCAHUE MIPU3HAKOB IMPOTEKaHUs
XMMHYECKNX peaknuii (paslioxKeHHe caxapa, B3aWMOACHCTBHE CEpHOW KHCIOTBI C XJIOPHIOM Oapws,
pasnoxenne ruapokcuna meau(Il) mpu HarpeBaHuM, B3aUMOJCHCTBHE Kene3a ¢ pactBopoM coiu Meau(ll),
U3y4YCHHE CTIOCOOO0B pas3/ieNeHust cMecei (¢ MOMOIIBI0 MarHuTa, GUILTPOBAHKE, BRITAPHUBAHUE, TUCTHILIALNS,
XpomMaTorpadusi), MpOBEACHHE OYUCTKH TIOBAPEHHOM CONM, HAOIIOCHNE U ONTMCAHUE PE3yIbTaTOB MPOBEACHHS
OIIbITa, WITIOCTPUPYIOILET0 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJIeNeil MOJIEKyY (IIapOCTEP KHEBBIX)

Bakneiiime npeacTaBuTeNN HEOPraHUYECKNX BEIIECTB

2.1

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kucnoposa — aneMmeHT u rpocroe BemiecTBo. HaxoxkneHrne kuciopoaa
B Tpupone, HU3NYECKHe W XUMHYECKUEe cBoicTBa (peakmuu ropenus). Oxcumsl. [IpuMeHeHue kuciopona.
Crioco0Bl OTyYeHHs KHCIOpOoia B JIAOOPATOPUU ¥ MPOMBIIIIEHHOCTH. KpyroBOpOT KHCIOpoaa B IPHPOIE.
O30H — auIOTpONHAsE MOAMGUKAIMS KUCIOPOAa

2.2

Tennosoi 3(1)(1)CKT XUMHUYECKON peakuun, TCPMOXUMHUYICCKUEC YPABHCHUA, 3K30- U OHAOTCPMUUICCKHUE PCAKIIUU.
TomnmmBo: YTrojib 1 MCTAH. 3an${3HCHI/Ie BO3yXa, YCUJICHHUEC IMAapHUKOBOI'O BQ)(l)eKTa, Paspymi€eHueC O030HOBOI'O
CJ104

2.3

BOZ[OpO,I[ — OJJICMCHT W IIPOCTOC BCUICCTBO. Haxoxnenue BOAOpOda B IPUPOAL, (1)I/ISI/I‘IGCKI/IG 1 XUMHYCCKUC

CBOﬁCTBa, IIPUMCHCHHE, CII0COOBI TTIOJTYYCHMUS. Kwucnots! u comu
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MousipHbIil 00BEM ra3oB. Pacyérsl Mo XUMHUYECKUM YPABHEHUSIM

2.5

duzndeckue cBoUCTBa BoAbL. Boaa kak pactBoputelnb. PactBopbl. HachlieHHbBIe 1 HEHACBILIEHHBIE PACTBOPHL.
PacTtBopuMoOCTh BeliecTB B BoJe. MaccoBas JOJsl BEIIECTBAa B pacTBOpe. XUMHUECKHE CBOWCTBA BOJBI.
OcHoBanusi. Ponb pacTBOpoOB B mpHpoze U B KU3HM 4YeroBeka. KpyroBopoT BoAwl B Mpupoje. 3arps3HeHHE
OPUPOAHBIX Bojl. OXpaHa ¥ OUYNCTKA IPHUPOTHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coequneHunit. Okcuabl. Kiaccudukamus OKCHIOB: coieo0pasyromue
(ocHOBHBIE, KUCIOTHBIE, am(oOTepHble) U HecojieoOpasyromue. HomeHknatypa okcuaoB. Duszmueckue u
XUMHUYECKHe cBoMCcTBa OKcruaoB. [lonmyyuenne okcuaoB

2.7

OcHoBanns. Kitaccugukariys oCHOBaHUIH: IENOYN 1 HEPaCTBOPUMBIE OCHOBaHMs. HoMeHKIaTypa OCHOBaHHH.
DusuuecKue ¥ XMMUYECKUE CBOICTBA OCHOBaHMM. IlonydyeHne ocHOBaHUM

2.8

Kucnorsr. Kiaccudukanus kuciior. Homernkiatypa kucinoT. dusndeckue 1 XUMUYECKHe CBOWCTBA KUCIIOT. Psij
aktuBHOCTH MeTajuioB H.H. bekerora. [lonyueHnue kucior

2.9

Conu. Homenkatypa coseid. @uznyeckrie 1 XuMuieckue cBorcTBa coseid. [lonydenue comneit

2.10

I'enermueckas cBs3b MCXKIY KJIaCCaMH HCOPTraHNYCCKUX COCIUHEHHI

2.11

XUMUYECKUN DKCIIEPUMEHT: Ka4eCTBEHHOE OIIPENEIEHUE COAEPKaHUSA KUCIOpOAa B BO3AyXE, IOJIYyYEHUE,
cobmpaHue, pacrio3HaBaHWE W HM3YUCHHE CBOICTB KHCIOpOAa, HaOMIOJeHWE B3aMMOJEHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBHS BO3HHKHOBEHUS W IMPEKPAIIeHUs TOpeHus (moXkapa), O3HAKOMJICHHE ¢ oOpasznamu
OKCHJIOB U ONMCaHME UX CBOICTB, MOJy4eHHE, cOOMpaHHUe, PACIO3HABAHHWE U HU3yYCHHE CBOMCTB BOJOPOAA
(ropenue), BzaumopeiicTBre Bojopona ¢ okcuaoMm Meau(ll) (BO3MOXXHO HCHONB30BaHUE BUICOMATEPHUANIOB),
HaOJrOIeHne 00pa3IOB BEMIECTB KOJIMIECTBOM | MOIIb, HCCIIEAOBaHAE OCOOCHHOCTEH PaCTBOPEHHS BEIIECTB C
pa3IM4YHON pacTBOPUMOCTBIO, PUTOTOBIIEHUE PACTBOPOB € OMPEAENIEHHON MacCOBOM JOJIEM pacTBOPEHHOTO
BEIIECTBA, B3aMMOJEHCTBHE BOABI C MeTallaMd (HaTpUeM U KaiblieM) (BO3MOXKHO HCIOJIb30BaHHE
BHJICOMATEpHAJIOB), OMPEACICHUE PACTBOPOB KUCJIOT M IENOYeii ¢ MOMOIIBIO MHIUKATOPOB, UCCIEIOBAHUE
00pa3oB HEOPTaHWIECKUX BEIIECTB PA3IMIHBIX KIIACCOB, HAONIOJCHHE M3MEHECHUS OKPAaCKH HHANKATOPOB
B pacTBOpax KUCJIOT U IIeJoYeH, H3yueHune B3auMoecTBus okcuaa meau(Il) ¢ pacTBopoM cepHOM KUCIIOTHI,
KHCJIOT C ME€TaJlJlaMH, peaKqu/‘I HeﬁTpanmauI/m, TMOJIYYCHHUE HEPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHHE OOAHOI'O
MEeTaJjula IpPYTrUM U3 pacTBOpa COJIM, PEIIEeHHE 3KCIMEPUMEHTAJIBHBIX 33/ad Mo TeMe «BaxkHeilline Kiaccel
HEOPraHWYECKUX COEIMHEHMI»

[Tepuonnueckuii 3akoH u [leprogndaeckas cucrema xumuaeckunx dneMenToB J[.U. Menneneesa. Ctpoenue

aTOMOB. XMMHUECKas CBI3b. OKUCIUTEILHO-BOCCTAHOBUTEILHEIC pCaKkun

3.1

[lepBbie TOMBITKH KIACCH(DUKAIIMHM XUMHYCCKAX DIeMEHTOB. [IoHATHE O Tpymmax CXOAHBIX JIIEMECHTOB
(IemoYyHbIe W IMEIIOYHO3EMENbHBIC METAJUIBI, TAIIOTSHBI, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIe 00pa3yroT
amMbOTepHbIE OKCHJIBI M THIPOKCHIBI

3.2

Ilepuoguueckuit  3akoH. Ilepuogumueckas cucrema xumudeckux anemeHToB .M. Menneneesa.
Kopotkoneprognas W uiMHHONIEpHOAHAs (GOpMbl [lepHoauUecKoil CUCTEeMbl XHMHUYECKHX 3JIEMEHTOB
J.. Menpeneesa. Ilepuonsl u rpymnmel. Ou3ndeckuid CMbICI MOPSAAKOBOIO HOMEpa, HOMEPOB IEpUOna U

TPYIIIBI DJIEMEHTA

33

Crpoenne atromoB. CoctaB aTOMHBIX sifiep. M3oTombl. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX 000I0YEK aTOMOB
nepBeix 20 xumuueckux snemeHToB Ilepuoanueckoit cuctemsl [[.M. MenneneeBa. XapaKTepUCTHKA
XUMHUYECKOT0 3JIEMEHTa 10 ero nojoxeHuto B [lepuonnyeckoii cucreme .M. Mengeneesa

34

BaKOHOMepHOCTI/I HU3MCHCHHS pagnyCca aTOMOB XUMHUUYCCKUX 3JIEMCHTOB, METAINIMYCCKNX U HEMCTAINIMICCKHUX
CBOMCTB 110 I'pyninaM #©W IE€pHUOIaM. 3HaucHHC HepI/IOI[I/I‘-IeCKOFO 3aKOHA H HepHO,I[PI‘iCCKOﬁ CUCTCMBI

XMMMUYECKUX JIEMEHTOB JIJIsl pa3BUTUs HayKu U npakThku. JI.V. MenneneeB — yuéHblil M rpakJIaHUH

3.5

Xumudeckas cBs3b. KoBanmeHTHas (HOJ'I?[pHaS[ u HeHOHprHaS[) CBA3b. 3.]'IeKTpOOTpI/I]_IaTCHLHOCTL XUMHNYCCKHUX
aJieMeHTOB. MloHHas CBA3b
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36 Crenens okuciaeHus. OKHCIIUTETLHOBOCCTAHOBUTEILHBIE pCaKuunu. HpOL{CCCLI OKHCJICHHUA U BOCCTAHOBJICHHUSA.

OKHCIINTEIN U BOCCTAHOBUTEIN

XUMUYECKUNA DJKCIIEPUMEHT: H3ydeHHe OOpa3loB BEIIeCTB METaNIOB U HEMETaIOB, B3aWMOJEHCTBHE
3.7 TUAPOKCHIA LIMHKA C PacTBOPAMU KUCIIOT U IIEJIO0Yel, IPOBEAECHUE OIBITOB, WUIOCTPUPYIOIIUX MPUMEPHI
OKHCJIMTEIIFHO-BOCCTAHOBUTEIBHBIX PEAaKINil (TOpeHNE, PEAKIIUH PA3JIOKECHNUS, COSIMHEHHS)

9 KJIACC

Kon IIpoBepsieMblii 3/1eMEHT COAEPKAHUSA

1 BemiecTBo 1 XuMu4eckas pEaKIus. HOBTOpCHI/IC

[Tepuonnueckuii 3akoH. Ilepuommyeckass cucrema xumudeckux snemeHtoB J[.W. MennpeneeBa. CtpoeHue
11 aTOMOB. 3aKOHOMEPHOCTH B W3MCHEHHH CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX IMEPHOIOB, KW,
’ KaJIBIIMS ¥ UX COSAMHCHHUI B COOTBETCTBHUH C MTOJIOKCHHUEM 3JIEMEHTOB B [leproiuieckoi CUCTEME M CTPOCHUEM

X aTOMOB

CrpoeHue BeleCTBa: BUIbl XUMHUYECKOM CBA3M. THIBI KPUCTAJUIMYECKUX DPELIETOK, 3aBUCUMOCTh CBOWCTB
12 BEIIECTBA OT THIA KPUCTAJUTMUECKON PEMIETKN U BUIa XUMUIecKor cBsi3u. Kitaccuukamis n HOMEHKIIaTypa
’ HEOPraHWYECKUX BelIeCTB (MEKIYHApOAHAs U TPUBUAIbHAsS). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIINXCS

K pa3JIMYHbIM KJjIaCCaM HCOPIraHUYCCKUX COe[[PIHeHHfI, TCHCTUYCCKAs CBsA3b HCOPTaHNYCCKUX BEIICCTB

Knaccudpukanus XUMHIECKAX PEaKIUi MO pa3IMyHBIM MpHU3HaKaMm (TI0 YHCIY M COCTaBy y4YacTBYIOUINX B
13 PEaKIMy BEILIECTB, 10 TEMIOBOMY 3 (HEKTY, 0 N3MEHEHHIO CTENIEHEH OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB, 110
) 00paTUMOCTH, IO YYacTHIO KaTaau3aropa). OK30- U JSHAOTEPMUYECKHE pEaKIHUH, TePMOXMUMHUUYECKHE

ypaBHeHUs. I IoHATHE 0 CKOPOCTH XUMHYECKON peaknuy

ITonsTHe 00 0OpPATUMBIX M HEOOPATUMBIX XMUMHUECKHX peaknusix. IIoHATHE 0 TOMOTEHHBIX U T€TepPOreHHBIX
1.4 peakuusx. Ilonsarue o xumudeckoM paBHoBecuu. DaKTOpBI, BIUSIONINE HA CKOPOCTh XMMHUYECKON pEakuy U
MOJIOXKEHUE XMMUYECKOI0 PABHOBECHS

OKHCINTENbHO-BOCCTAHOBUTENIFHBIE PEAKIMH, 3JIEKTPOHHBIH OalaHC OKHCINTEIEHO-BOCCTAHOBUTEIBHOM
1.5 peaxknuu. CocTaBieHHe YpaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTENIFHBIX PEAKIMHA C UCIIOIB30BAHUEM METOJA
9JIEKTPOHHOTO OajiaHca

Teopust 2IeKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEANEKTPonuThl. KaTnoHsl, aHMOHBL. MexaHu3m
Aucconrany BEIEeCTB € pa3InYHbIMU BUIAMU XUMUYeCcKoii cBsa3u. CTeneHb Jucconuanuu. CunbHbIE U cl1adbIe
1.6 ANEKTPOIUTHI. Peakiiuu MOHHOTO oOMeHa. YCIOoBHSA MPOTEKAaHUS peakiuii HOHHOTO oOMeHa, MOJHbBIE U CO-
KpaIméHHbIe HOHHBIC YpaBHEHHS peaknuii. CBOHCTBA KHCIOT, OCHOBAHUI M COJICH B CBETE IPEICTaBICHUI 00
JJIEKTPOJUTHYECKON Aucconranui. KauecTBeHHble peakiiny Ha oHbl. IToHATHE O THApOISIN3E coseit

XUMHMYECKUN SKCHEPHUMEHT: O3HAKOMIICHHE C MOJAEISIMU KPUCTAJUTMUECKHX PEIIETOK HEOPraHWYEeCKHX
BEIIECTB — METAIJIOB H HEMETAJIOB (IpaduTa U aiMasa), CII0KHBIX BEMIECTB (XJIOPHIa HATPHs); UCCICIOBAHUE
3aBUCHMOCTH CKOPOCTH XHMHYECKOHW peakIUud OT BO3IEHCTBUS pa3NIUYHBIX (PAKTOPOB; HCCIEAOBAHHE
3JIEKTPONPOBOTHOCTH PACTBOPOB BEIECTB, MpOIecca NUCCOLMAIMU KHCIOT, MIeNoYed M cojel (BO3MOXKHO
1.7 HCTIONBE30BaHNE BUICOMATEPHAIIOB); IPOBEICHHE OIBITOB, MILTIOCTPUPYIOIINX MPU3HAKH ITPOTEKAHMUS PEAKIIIA
MOHHOTO oOMeHa (0Opa3oBaHHMe OCa/Ka, BBIJIENICHHE r'a3a, 00pa3oBaHUE BOJBI); OIBITOB, MILTIOCTPHPYIOIINX
MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (rOpeHue, peakuud pa3iokeHus, COEIAUHEHUS);
pacro3HaBaHHE HEOPTraHWYEeCKUX BEIIECTB C IIOMOIIBIO KA4YECTBCHHBIX pEAKIMH Ha HOHBI; pEIICHHUE
9KCHEPHMEHTAIBHBIX 3324

2 Hemertamibl 1 MX coeTMHEHUS

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHsS aTOMOB, XapaKTEpPHbIE CTENECHU OKHCIICHUS.
2.1 CrpoeHue u Gpu3ndecKre CBOMCTBA MPOCTHIX BEIIESCTB — FAJIOTCHOB. XMMHUECKHE CBOMCTBA Ha IPUMEpPE XJI0pa

(B3aPIMO,I[eI>iCTBPIe C MCTaJllZlaMM, HCMCTaJlJIaMH, LLICJ'IO‘-IaMI/I). X.]'IOpOBO,I[OpOZ[. ConsgHas KHUCJI0Ta, XUMHWYCCKHC
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CBOICTBA, IIOJTy4eHUE, IpruMeHeHne. [{eiicTBre Xitopa v XJIOPOBOJOPOIa Ha OPraHn3M 4deoBeka. BaxHeimme
XJIOpUBI U UX HaXOXKJIEHHE B TPUPOJIE

2.2

OO6mas xapaktepucTtuka 37eMeHTOB VIA-rpymnmbel. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEepPHBIE CTCTICHH
okucienus. CTpoeHre W (PHU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — KHCIOPOAA U Cepbl. AJUIOTPOITHBIC
MOJU(HKAMUN KHUCIOPOJa U Cepbl. XUMUYECKUe CBOWMCTBAa cepbl. CepoBONOPO, CTPOCHUE, (BU3MUSCKHE U
XUMUYECKUe CBOHCTBA. OKCHUIIBI Cephl KaK MPEICTABUTEIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (GU3NICCKUC
W XAMHUYECKHe CBOWCTBa (0OIMe KaK MPEeICTaBHTENS Kiacca KHCIOT U cnernuduyeckue). XUMHYESCKHE
peaxIum, JiexKane B OCHOBE MPOMBIIUICHHOTO CIToco0a MonydeHus: cepHoil kuciothl. [Ipumenenne. Conu
CEpHOM KHCJIOTHI, KAaUEeCTBEHHAsI peakilus Ha cynbhar-uoH. HaxoxneHue cepbl U € COSAMHEHHUN B TIPUPOIE.
XUMHYECKOE 3arps3HEHUE OKPY)KAIOIIEH Cpelbl COCHTUHEHUSIMH Cepbl (KHCIOTHBIC IOXIHU, 3arps3HEHHUC
BO3JIyXa U BOJIOEMORB), CIOCOOBI €TI0 NPEAOTBPALICHHS

23

OOmrast xapakTepucTHKa AIeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHBIE CTEICHU
OKHCJIEHUs. A30T, pacIpoCTpaHEHUE B MpHUPoe, pu3ndeckue U XUMHUIecKue cBoicTBa. KpyroBopor a3ota B
npuposae. AMMHaK, ero (pU3HYecKre U XUMHYECKHE CBOICTBA, MOJTyyeHHe U npuMeHeHne. Colu aMMOHUS, UX
¢u3nuecKre W XUMHIECKHE CBOMCTBa, MpUMEHeHHe. KadecTBeHHas peakius HAa WOHBI aMMOHHS. A30THas
KHCIIOTa, €€ MoNydeHue, Pr3ndecKue U XUMHIECKHe CBOMCTBa (00IIHe KaK MPEACTaBUTEN Kilacca KUCIOT U
cnenuduueckue). Vcnonp3oBaHWe HUTPATOB U COJMCHl aMMOHHS B KauecTBE MHHEPAIbHBIX YHOOpeHUil.
XUMHYECKOe 3arps3HEHHE OKpYKaloIeH cpeasl COSAMHEHUSIMH a30Ta (KUCIOTHBIC TOKAH, 3arps3HEHHE
BO3/yXa, TOYBHI H BOJOEMOB)

2.4

dochop, amtoTponHsie Mogudukanmu Gocdopa, puzndeckue U xumudeckue cpoiictea. Oxcua hocdopa(V) u
(dhocdopHas kucnora, puznyeckre 1 XUMUIECKHUE CBOMCTBA, monyueHue. Mcnons3oBaHue GpochaToB B KauecTBe
MHHEPATHHBIX yIOOpCHUN

2.5

OO6mas xapakTepucTuka 3neMeHToB [VA-rpynmnbl. OcoOEHHOCTU CTPOCHHUSI aTOMOB, XapaKTepHBIE CTEICHU
OKHCJIEHUS. YTJIEpO, AIJIOTPOIIHBIE MOIU(PUKAIINH, PACIPOCTPAHEHHE B IPUPOJIE, (PU3UUECKUE U XUMHUECKHE
cBoiictBa. Ancop6ums. Kpyrosopor yriepona B mpupozae. OKcuasl yriepoaa, nx Gusndeckne 1 XUMHYECKHe
CBOIiCTBa, NEHCTBHME HA JKMBBIC OPraHM3MBI, MONYyYEHHE W MPUMEHEHHe. OKOJOTHYECKHE MPOOIIEMBI,
CBsi3aHHBIE ¢ OkcuaoM yriepoaa(IV); rumoresa rinoOaNsHOrO MOTEIUICHHS KIMMAaTa; MapHUKOBBIN 3¢ QeKT.
VYronpHas Kuciota U €€ coiM, MX (PU3NYEeCKMe M XUMHUYECKUE CBOWCTBA, INOJNYYEHHE U TIPUMEHEHHE.
KauectBenHast peakmmss Ha KapOOHaT-woHBI. Vcmonp3oBaHme KapOOHaToB B OBITY, MEIUIUHE,
MTPOMBIIIIIEHHOCTH U CEIILCKOM XO3SIHCTBE

2.6

[TepBoHavanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUIX yrieposa (MeTaH, STaH, dTHIIEH,
aleTUJIeH, 9TaHOJ, TJMIEPHH, YKCycHas Kuciota). MX coctaB M XuMudeckoe crpoeHue. [loHstue o
OMOJIOTMYECKH BaYKHBIX BEIECTBAX: XKHUpaX, OeNIKax, YIIIEBOAAX — M KX POJIH B KH3HH YeIoBeka. MaTepralibHOE
€MHCTBO OPraHUYECKIX W HEOPTAHMIECKUX COCTUHEHUI

2.7

Kpemnmuii, ero ¢usnueckne 1 XUMHYECKHE CBOMCTBa, MONyueHHE W npuMeHeHne. CoequHeHNs KpeMHHS B
npupofe. OOwmue mnpencrabieHuss o6 oxcune kpemMHUs(IV) u kpemHueBoil kucnore. CuiIMKatbl, HUX
UCIONb30BaHUE B OBITY, MEJULIMHE, IPOMBILIUIEHHOCTU. BajkHelne cTpouTenbHble MaTepUabl: KEPaMUKa,
CTEKJIO, IIEMEHT, OeTOH, jkene300eToH. [IpobiaeMpl 6€30macHOr0 UCIOIB30BAHMS CTPOUTEIBHBIX MaTEPHAJIOB B

MOBCEIHEBHON KU3HUA

2.8

XHUMHAYECKHIA SKCIIEPUMEHT: HM3y4YeHHE OOpa3llOB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHHE KAYEeCTBEHHBIX PEAKIMi Ha XJIOPWUA-WOHBI U HAONIOJICHUE TPU3HAKOB WX MPOTCKAHHMS; OIBITHI,
oTpakaronye QU3NYecKue 1 XMMUYECKHE CBONCTBA TAIOTCHOB U UX COSITMHEHHUH (BO3MOYKHO MCIOJB30BaHHE
BH/ICOMATEPHANIOB); 03HAKOMIICHHE ¢ 00pa3liaMy XJIOPUIOB (TAIOTEHUIOB); O3HAKOMIICHHE ¢ 00pa3IiaMu Cepbl
u e€ coemMHEHUsIMH (BO3MOXHO HCIIOJIB30BAaHUE BHJICOMATEPHATIOB); HAONIOJEHUE Mpoliecca OOyTIUBaHHS
caxapa 1noJi JIeCTBHEeM KOHIIEHTPUPOBAHHON CEPHON KUCIOThI; N3yYeHNE XUMHUECKUX CBOUCTB pa30aBlieHHON
CEpHOM KHCJIOTBI, NPOBEJEHHE KAaYyeCTBEHHOW peakiud Ha CyiabhaT-uoH U HaONIojJeHWE TpHU3HaKa e
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IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

MPOTEKaHUs; O3HAKOMJICHHE C (PU3UYECKUMHU CBOMCTBaMH a30Ta, ¢ocopa m WX coeIMHEHHH (BO3MOMKHO
HCIIOJIb30BAaHUE BUICOMATEPHATIORB), 00pa3aMu a30THBIX U (oCHOPHBIX yI00peHHH; TOTy4YeHHe, COONpaHue,
pacro3HaBaHHe M HM3YyYCHHE CBOWCTB aMMHAKa; IPOBEICHUC KAYECTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U
¢bocdar-noH u n3ydeHue NPU3HAKOB UX MIPOTEKAHMS, B3aUMO/ICHCTBIE KOHLIIEHTPUPOBAHHON a30THOM KUCIIOTHI
C Me/pl0 (BO3MOXKHO HCIIONb30BaHUE BHICOMATEPUAIIOB); M3yUSHHE MOJeNiel KPHCTAIMYECKUX PEeIIETOK
anmMasa, Tpadura, QyUiepeHa; O3HAKOMJIEHHE C MPOLECCOM aJICOpPOIMH  PacTBOPEHHBIX BELIECTB
AKTHBHPOBAHHBIM YTIIEM U YCTPOWCTBOM MPOTHBOTA3a; MONyYCHHE, COOMpPAHHE, pAacliO3HABAHIE U M3yUCHIE
CBOJCTB YIJICKHCIIOTO ra3a; IPOBEeHHe KaueCTBEHHBIX PeaKiiii Ha KapOOHAT- U CHJIMKAT-UOHBI U U3Yy4eHHE
MPU3HAKOB WX IPOTEKAHMS; O3HAKOMJICHHE C TMPOAYKIMEH CHIMKATHOW IMPOMBINLICHHOCTH; pEIICHHEe
HKCIEPUMEHTAIBHBIX 33124 10 TeMe « BaxkHelIne HeMeTaJUTbl M UX COCTUHECHUS)

MeTanasl U UxX COCIMHCHUA

3.1

OO01mast xapaKTepUCTHKA XUMUYIECKHX JIIEMEHTOB — METAIIOB HA OCHOBAaHHH UX MoJokeHus B [lepuoanyeckoit
cucteMe xumudeckux onemeHToB J[M. MenneneeBa wucrtpoeHus aroMoB. CTpoeHHE METaJlIOB.
Mertannnueckas CBSI3b M METAIUIMIECKAs KPUCTAUTHYIESCKAs PeMIETKA. DICKTPOXUMHUYCCKHUI Psii HATIPSKCHUIA
METaJUJIOB
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Ddu3nueckre U XuMHYECKUe CBOiicTBa MeTaiuioB. OO0IIue crocoObl moyueHust MeTauioB. [loHaTre o koppo3uu
METAaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIjiaBsl (CTalb, YyT'yH, JIOPaTIOMUHIM, OpOH3a) U UX
[IPUMEHEHHE B OBITY U MPOMBIIIIICHHOCTH

3.3

[lenounsie Metamibl: nojokeHue B Ilepuogmueckoin cucteme xumuueckux anemeHToB /(.M. Menneneena;
CTpOCHHE MX aTOMOB; HaxOXkJeHHe B npupojae. Puznyeckue U XUMHUECKUE CBOMCTBA (HA MpUMeEpe HATpUs U
kaymst). OKCHUIBI M THAPOKCHUABI HATPUs 1 Kajwsl. [IpruMeHeHne MeI09HbIX METAIUIOB ¥ UX COSTUHEHUIN
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[lemouno3eMenbHBIE METAIBI MAarHUM W KajbIuil: monoxeHue B Ileprmogndeckoil cUCTEME XUMUYECKUX
snemeHToB J[.M. MeHneneeBa; cTpoeHHEe MX aTOMOB; HaxOXJAE€HHE B mnpupoje. Pu3nyeckue U XUMUYECKUE
CBOWCTBa MarHus M Kanblius. BakHelme coeuHeHns KaubIus (OKCHII, THAPOKCU, COIH). JKECTKOCTH BOJIBI
¥ cIOCOOBI €€ YCTpaHeHHSI

3.5

AmromuHui: nonoxenue B [lepuoanueckoit cucreme xumuaeckux aiaemeHToB [[.M1. MenneneeBa; ctpoeHe aToMa;
HaxoxeHue B mpupojae. Ouznveckre U XUMUYECKHE CBOWCTBA alfOMUHHA. AMQOTEpHBIE CBOWCTBAa OKCHUAA H
THJIPOKCHIA ATFOMUHUSI

3.6

Kenezo: nonoxenue B [lepuoanyeckoil cucteme xumudeckux anemenToB (.M. MeHnzeneesa; cTpoeHUE aToma;
HAaXO0XICHHUEC B npupog:[e. (DI/I3I/I‘ICCKI/IG U XUMHUYCCKUC CBOﬁCTBa JKeJiesa. OKCI/I[[I)I, FI/IZ[pOKCI/I,Z[LI nu CcoJin
xene3a(ll) u sxeneza(Ill), nx coctas, CBOWMCTBA U MTOITyYEHUE

3.7

XMMHUECKHH SKCTIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3liaMi METAJIIOB U CIIABOB, HX (DPM3HIECKIMHU CBOHCTBAMU;
U3yYeHHE Pe3yIbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO MCIOIB30BAaHME BHUICOMATEPHANIOB), OCOOCHHOCTEH
B3aMMOJICCTBUS OKCHJAa KalbIMs W HATPUs C BOJOH (BO3MOXKHO HCIIOJb30BAaHUE BHUJIEOMATEPHANIOB);
HCCIeI0BaHNE CBOMCTB KECTKOW BOJBI; TIPOIIECCa TOPEHHS JKelle3a B KUCIopoe (BO3MOXKHO HCIOJIB30BAHNE
BU/IEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAYeCTBEHHBIX PEAKIMi Ha MOHBI (MarHus, KaJbIHs, aTFlOMAHHS,
nunka, xenesa(ll) u xenesa(Ill), memau(Il); HabmoAeHNE W ONMUCAHHWE IMPOIECCOB OKPAITUBAHHS TUIAMEHH
WOHAMH HATpUsi, KU U KaJbIHs (BO3MOXHO HCIIOJIb30BaHHE BHICOMATEPUAIIOB); HCCIIeIOBaHHE aM(oTep-
HBIX CBOWCTB I'MAPOKCH[A ATIOMHHUS M THIPOKCHJA IMHKA; pElIeHHe SKCIIEPUMEHTAIBHBIX 331a4 10 TeMe
«Baxneiimme MeTauIbl M UX COSIMHEHUS»

XuMUs U OKpYKarolasi cpesa

4.1

HoBble MaTepuansl U TexHonoruu. BemiecTBa U MaTepuansl B MOBCEJHEBHOW KM3HU 4ellOBEKa. XHUMUS U
310poBbe. be3omacHoe HCIONIb30BaHME BEIIECTB M XUMHYCCKUX peakiuii B OwbTy. [lepBas momoms mpu

XUMHUYCCKUX OKOrax U OTPABJICHUAX




Kon

4.2 B PEIICHUM D3KOJIOTHUECKHX MpoOneM. IIpupoaHble HMCTOYHMKM YII€BOAOPOJAOB (Yrojib, NPUPOAHBIA ras,

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

OCHOBBI 3KOJIOTHYECKOM IPaMOTHOCTH. XUMHUYECKOe 3arps3HeHne okpysxatomeit cpeast [1IK. Ponp xumun

He(DTh), TPOAYKTHI UX MEPEPabOTKH, UX POJIb B OBITY ¥ MPOMBIIIICHHOCTH
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XUMHYECKAN DKCIIEPUMEHT: H3yYeHHE OOpa3loB MAaTepualioB (CTEKIIO, CIUIABBI METAJIOB, IIOJMMEPHEIC
MaTepuabl)

IMPOBEPAEMBIE HA OI'S 1O XUMHWU TPEBOBAHHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHSI OCHOBHOI 00pa30BaTe/JIbHOM MPOrPaMMbl OCHOBHOT'0
o0urero oopazopanusi Ha ocHoBe PI'OC

IIpencraBnenue:

1.1

0 TI03HABAEMOCTH SIBIICHUU MPHUPOALI, IIOHUMaHHe OOBEKTUBHON 3HAYMMOCTH OCHOB
XAIMUYIECKOW HAYKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, KOMIOHEHTa 00mmIei
KyJbTYpbl M TPAKTUYECKOH [eATENIbHOCTH YEJOBeKa B YCJIOBUSX COBPEMEHHOTO
o0I11ecTBa; IOHUMaHUE MECTa XUMUU CPEIH APYTUX €CTECTBEHHBIX HAyK

1.2

0 HAaYYHbIX MCTOAAaxX IMO3HAaHUA, B TOM YUCJIC SKCICPUMCHTAJIbHBIX U TCOPETHUICCKUX
METOAAax HMCCJICAOBAHUA BCIICCTB U U3SYUCHHA XUMHUYCCKHUX peafcum‘/’l; YMEHUEC

HCIIOJIB30BATh MOJACIN I 00BACHEHHS CTPOCHHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodhecCUOHANBHOMN IS TELHOCTH, CBSI3aHHBIX C XUMHEH U COBPEMEHHBIMHU
TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JOCTH)KCHHUSIX XMMHUYECKOH HAYKH, YTO MO3BOJHT
00yJaronMMcst pacCMaTPHUBATh XUMHIO Kak cepy cBoei Oy mymieit mpodeccHOHaTbHON
JEeSITeIEHOCTH U CIeTIaTh OCO3HAHHBIM BBIOOP XUMHHM KaK NPO(IIIEHOTO NMPEeaMeTa pu
MepexoJie Ha YPOBEHb CPEJIHET0 00MIero 00pa3oBaHus

Bna):[eHHe CHCTEMOM XMMHUYECKUX 3HAHUH U YMEHUE ITPUMCHATH CUCTEMY XUMHUYCCKUX

3HAHUHU, KOTOpasi BKJIIOYAET:

2.1

Ba)KHEHIIINE XUMUUECKHE MMOHATHSI: XUMHUUECKHUNA IIEMEHT, aTOM, MOJIEKYJIa, BEIECTBO,
MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS W HEOJHOPOIHAS CMECh, OTHOCHUTEIIbHbIC
aTOMHAasi W MOJIEKYJISIpHAasl MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca,
MOJIIPHBIA 00BEM, OKCHJI, KHUCII0Ta, OCHOBAHHE, COJIb (CPEITHSIS), XUMUIECKasT PEaKITus,
pPEaKIMy COCJMHEHUS, PEaKIMU Pa3JIOKCHHUS, PEaKkIuy 3aMelICHHs, peakiuu o0OMeHa,
TEoBOM 3((EKT peakiny, 3K30- ¥ DHIOTEPMHUUCSCKHIE PEaKIvy, pacTBOp, MaccoBas
JIONIST XMMUYECKOTO DJEMEHTa B COCIWHEHHH, MaccoBasi JIOJII W TPOLEHTHAS
KOHIIEHTpAI¥sI BEIIECTBA B PACTBOPE, SIPO aTOMa, AIEKTPOHHBINA CIIOW aToMa, aTOMHAst
opOuTanb, pamguyc aTroma, BaJICHTHOCTh, CTEIICHb OKHCIICHUs, XUMHYECKas CBs3b,
AJIEKTPOOTPHUIIATENILHOCTD, MOJISIPHAS W HENOJISAPHAsE KOBAJICHTHAS CBS3b, HOHHAS CBSI3b,
METAJTMYECKasi CBS3b, KPUCTAIUTMYECKAS PENIETKA (aTOMHAsI, MOHHAsSI, METAJUTNIECKas,
MOJIEKYJISIpHAsI ), IOH, KATUOH, aHWOH, AJIEKTPOJIUT U HEAJIEKTPOITUT, JIEKTPOITUTHICCKAS
JICCOLIMAIINS, PEaKIIMU HOHHOTO 0OMEHa, OKUCITUTEIIbHO-BOCCTAHOBHUTEIILHBIE PEAKIINH,
OKHCJIMTENlb W BOCCTAaHOBHTENIb, OKHCJICHHE ¥ BOCCTAHOBICHHE, OJICKTPOJIHU3,
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IIpoBepsiemble TpeOGOBaHHUS K IPeIMETHBIM pe3yJbTaTaM 0a30B0r0

NMPOBEPSAEMOr0 YPOBHA OCBOEHMSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOI'O
TpeOoBaHuUs o0mero oopaszosanus Ha ocHoBe PI'OC
XHUMHYECKOE PAaBHOBECHE, OOPATHMBIC H HEOOPATHMBIE PEaKIMU, CKOPOCTh XUMUYECKOM
peakiun, kataausatop, [1JIK, koppo3ust MeTasuioB, CIUIaBkI
) OCHOBOIIOJIATAIOIINE 3aKOHBI XMIMHUU: 3aKOH COXPaHEHHUS MaCChI, IEPUOAMYCCKUHN 3aKOH
’ J.1. Menneneena, 3aK0H ITOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo
3 TEOPUHM XHMHU. AaTOMHO-MOJICKYJISIpHAS TEOpHUs, TEOPHS OICKTPOIUTHYCCKOM
’ JUCCOLMALMH
3 Brnanenne ocHOBaMM XMMHYECKON TpaMOTHOCTH, BKITIOYAIOIICH:
YMEHHUE MPaBUIBHO MCIIONB30BATh H3YUCHHBIE BEIIECTBA M MaTepHaibl (B TOM UHCIIE
MUHEpaJbHBIC yIOOPEHHs, METAUIEI U CIUIABBI, IPOAYKTHI IepepaboTKN MPUPOTHBIX
HCTOYHUKOB YTJIEBOJOPOAOB (YL, MPHUPOIHOTO rasa, HETH) B OBITY, CEIBCKOM
3.1 XO03SHCTBE,
Ha IPOU3BOJICTBE M MOHUMAHUE 3HAYCHUS KUPOB, OCIKOB, YIIIEBOIOB ISl OPTaHI3Ma
YeJIOBEKa; YMEHHE IPOTHO3MPOBAThH BIMSHHE BEIICCTB M XMMHUYECKUX IPOLECCOB Ha
OpraHu3M YeJIOoBeKa M OKPYKAIOLIYI0 IPUPOJHYIO Cpery
3.9 YMEHHE WHTETPUPOBATh XUMHUYCCKHE 3HAHHWS CO 3HAHWAMH JPYTUX YIeOHBIX
) HpEIMETOB
HAJIMYME ONBITa Pa0OTHl C Pa3IMYHBIMH HMCTOYHHKAMH WH(POPMAIHA IO XAMHH
3.3 (HayyHass ¥ Hay4YHO-TIONYJISIpHAs JIMTEPaTypa, CIIOBApH, CIPABOYHHKH, WHTECPHET-
pecypchl)
YMEHHE OOBEKTHBHO OIICHHMBATh MH(GOPMAIMIO O BEIIECTBAX, WX MPEBPAIICHUAX U
34 MPAKTUYECKOM TNPUMEHEHHH U yMEHHE HCIOJIB30BaTh €€ Ui pEIICHHS Yy4eOHO-
MMO3HABATEIBHBIX 3219
BHaI[eHI/Ie OCHOBaMHU MOHATHHHOIO afnmnapara 1 CUMBOJIMYCCKOIO A3bIKa XUMHU JJId
4 cocTaBieHusl (OPMYII HEOPTaHWIECKUX BEIIECTB, YPAaBHEHNH XUMHUYCCKHUX PEaKIIHIA;
ocHoBamM xuMuuyeckor HoMeHkIaTypbl (IUPAC u TpuBHanbHOI)
YMeHne OOBSACHATH CBSI3b IOJIOKEHHWS JJeMeHTa B llepmommdeckodl cucrteMe ¢
5 YHCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XUMHIUYECKHX 3JIEMEHTOB (COCTaB U
3apsn  spa, oOIee YHCIO DIEKTPOHOB), pPAaclpeleseHHEM JIIEKTPOHOB MO
SHEPTreTUYECKUM YPOBHAM aTOMOB NEPBBIX TPEX MEPUOIOB, KA U KaJIbLIHA
[IpencraBieHre 0 MEPHONUIECKON 3aBHCUMOCTH CBOHCTB XHMHUYECKHX DIIEMCHTOB
6 (pamuyc aToma, SJIEKTPOOTPUIATEIBHOCTH), IPOCTHIX U CIOXKHBIX BEIIECTB OT
MOJIO’KEHUS DIIeMeHTOB B llepuoauyeckoil cucreMe (B MaibIX MEPUOAAX U TIIaBHBIX
MOATPYIITAX) ¥ JJIIEKTPOHHOTO CTPOCHMUS aTOMa
7 YMeHune kimaccu(unyupoBars:
7.1 XUMUYECKUE DIIEMEHTHI
7.2 HEOPTraHWYECKUE BEIIECTBA
7.3 XHUMUYECKUE PEaKIUH
8 YMeHue onpenesniTh:
8.1 BaJICHTHOCTB ¥ CTCTICHb OKHCIICHHUS XMMUYECKUX 3JIEMEHTOB, 3aps]l HOHA
8.2 BHJ] XUMUYECKOU CBSI3H U THUII KPHUCTAIUTHICCKON CTPYKTYPHI B COCTIMHEHISIX
8.3 XapakTep CPeJIbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUI)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue XxapakTepu30BaTh (U3NUECKIE U XUMUYECKUE CBOWCTBA:
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NMPOBEPSAEMOr0 YPOBHA OCBOEHMSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOI'O
TpeOoBaHuUs o0mero oopaszosanus Ha ocHoBe PI'OC
9.1 MIPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOAOPO, rpaduT, anMas, KpeMHHH, a30T, pocdop,
' cepa, XJIOp, HATPUil, KaJnii, MarHui, KaJbIi, AIFOMUHUM, XKeJle30)
CJIOKHBIX BEIIECTB, B TOM YHCIIE UX BOIHBIX PACTBOPOB (BOJA, aMMHAK, XJIOPOBOJOPO,
CEpOBOJOPOJ, OKCUABI U THApOoKcuAbl MetaioB I-IIA rpynn, amomunus, meau (1),
9.2 1uHKa, xenesa (11 u 111), okeuner yraepoxa (11 u IV), kpemuus (1V), azora u pocdopa
(III u V), cepst (IV m VI), ceprucras, cepHas, a3oTHcTas, a3oTHas, ¢ochopHas,
yrosibHas, KpEMHHUEBAs KHCIOTA M WX COJIH)
MIPOTHO3UPOBATH U XapaKTEPH30BaTh CBOHCTBA BEUIECTB B 3aBHCUMOCTH OT UX COCTaBa
9.3 U CTPOEHUs, IIPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOWCTB, BO3MOYKHOCTb
MIPOTEKAHUS XUMHUECKUX MTPEBPAIICHUI B Pa3IMUHBIX YCIOBHIX
10 YMeHHe COCTaBISITh MOJICKYISIPHBIE U HOHHBIC YPaBHEHHUS PEaKIHi, B TOM UHCIIE:
10.1 peaxIuii HOHHOTO OOMEeHa
10.2 OKHUCIIUTENIbHO-BOCCTAHOBUTENBHBIX peaKIui
103 WUTIOCTPUPYIOUINX ~ XUMHYECKHE  CBOMCTBA  W3YyYEHHBIX  KJaccoB  (Tpyrm)
) HEOPraHWYECKHX BEIECTB
10.4 TTOATBEPKAAIOIINX TEHETUUECKYIO B3aMMOCBSI3b MEX Ty HUMH
11 YMeHue BEIYUCIATH (IPOBOJUTE PACUETHI):
111 OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIO
’ XAMUYECKOTO 3JICMEHTa B COCTMHEHUH
11.2 MacCOBYIO JIOJII0 BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIECTBA M €ro Maccy, 00beM ra3on
114 M0 YPaBHCHUSIM XUMHUYECKHX PEaKINi U HAXOAHUTh KOJIMYECTBO BEHIECTBA, OOBEM H
’ MacCy PeareHTOB WU MPOJYKTOB PEaKIIUU
12 BrnaneHnue (3HaHUE OCHOB):
OCHOBHBIMH METOJaMH HAYy4YHOT'O ITO3HAHUA (HaGJ’II-OI[eHI/Ie, HU3MEPCHUEC, DKCIICPUMCHT,
12.1 MOJICTUPOBAHUE) TIPH W3YYCHUH BEIIECTB W XUMHYECKUX SBICHUH; yMEHHE
c(OpMyITHUPOBATH MPOOIEMY U TIPEIUIOKUTH IYTH €€ PEIICHUS
122 Oe3omacHOW paboOThl € XWMHYECKHMMH BEIIECTBAMH, XUMHUCCKOW TIOCYyIOW U
' J1a00PaTOPHBIM 00OPYIOBAHUEM
mpaBWIaMH  0e30MacHOr0  OOpaIieHWss C  BEMIECTBAMH, HCIONB3YEMBIMH B
MTOBCEIHEBHON JKW3HU, TPAaBWIAMHU TOBEICHHS B LEIIX COSpEKEHHS 3I0pOBbSI U
12.3 OKpY>Karolled MpUPOAHON Cpeabl; TOHMMaHHWE Bpela (OMacHOCTH) BO3ICHCTBHSA Ha
JKHUBBIC OpraHnu3MbI Ol'[pelIeJ'IéHHLIX BCHICCTB, crmocoboB YMCHBUICHUA u
MIPEIOTBPAILEHHUS] UX BPEAHOTO BO3/IEHCTBHS
13 Hanuuue MPaKTUYCCKUX HABBIKOB IINIAHUPOBAHUA W OCYIIECTBJICHHA CJIICAYIOUINX
XUMHUYCCKUX OKCIICPUMCHTOB!
H3yYeHHE U ONHCaHue (PU3NUECKIX CBOIMCTB BEIIECTB; 03HAKOMIICHUE C (PU3NICCKUMHU
13.1 A XUMUYECKMMH SIBICHUSMH; OIIBITBI, WILIIOCTPUPYIOIIME IIPU3HAKUA IPOTEKAHUsA
XMMHMUYECKUX PEAKLUH
13.2 H3yUYeHHE CTIOCOO0B pa3/iesIeHHs CMecei
MOJIy4Y€HHUE KUCIIOPOIa U U3yUEHHE €ro CBOIMCTB; MOTy4YeHNE BOAOPOAA U U3YUEHHE €ro
13.3 CBOICTB; IIOJyYEHHE YIVIEKUCIIOrO Ta3a U U3yUEHHE €r0 CBOMCTB; I10JIyY€HUE aMMUaKa

U U3y4YEHHUE €r0 CBONCTB
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13.4

IIPUTrOTOBJICHUE DPACTBOPOB C OIPEICIEHHOM MAacCOBOH MOJIEH PacTBOPEHHOIO
BEILECTBA

13.5

MpUMEHEHUE WHIUKATOPOB (JIakMyca, METWIOpamwka W (deHondTanenHa) s
OTIPEJICIICHUS XapaKTepa Cpelbl B PACTBOPAX KHUCIIOT U MIeIodYeh

13.6

HCCJIEZ0OBAHUE U OIMCAaHWE CBOMCTB HEOPraHUMUYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB;
W3y4YeHHe B3aUMOJICUCTBUS KHUCIIOT C METAJUIAMH, OKCHIAMU METAIIOB, PACTBOPHUMBIMHU U
HEpPacTBOPUMBIMU OCHOBAHHUSMH, COJIAMH; IOJYYEHHE HEPAaCTBOPUMBIX OCHOBAHMU;
BEITECHEHHE OHOTO METaJlIa IPYTUM M3 pacTBOpa CONHU; UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MIPOKCUIOB AJIFOMUHUS U IWHKA

13.7

pelIeHne SKCIepuMEHTANBHBIX 3a/1a4 10 TeMaM: « OCHOBHBIE KJIACChl HEOPTAaHUIECKUX
COEIMHEHU»; «DIEKTPONUTHYECKAsT TUCCONMANsT»; «BakHene HeMeTaTbl U UX
coeMHEHNS»; «BakHeHIIne METAIIbI U UX COSTUHEHUS

13.8

XAMUYECKUE SKCICPUMEHTHI, HWUTIOCTPHPYIOMINE MPU3HAKH IIPOTEKAHUS PEaKIIid
HOHHOTO 00OMEHa; Ka4eCTBEHHbIE PEaKIIMK Ha MIPUCYTCTBYIOUINE B BOJHBIX PACTBOpaxX
HOHBI: XJIOpUJ-, OpOMUI-, HOAUI-, CyIbdaT-, PocdaT-, KapOOHAT-, CHIIUKAT-aHUOHBI,
THOPOKCHI-NOHBI, KATHOHBI aMMOHMSI, MarHus, Kalblus, aJIOMHUHUSI, Xene3a (2+) u
xkenesa (3+), meau (2+), iMHKa

14

YMeHue:

14.1

MPENICTABIIATh PE3yNbTaThl OKCIEpUMEHTa B (opMe BBIBOJIOB, JI0Ka3aTENIbCTB,
rpa¢uKOB ¥ TaOIHI] ¥ BBIIBIATH SMIHPHUCCKIE 3aKOHOMEPHOCTH

14.2

yCTaHaBJIMBATh CBA3U MEXKIAY PCAJIbHO HaGJ’II-OJIaCMLIMI/I XUMHUYCCKHUMU SABJIICHUAMU U

MpoIeccaMy, MPOUCXOMAIIMMH B MAakpo- M MHKPOMHpPE, OOBSCHATH MPUUIUHBI

MHOT000pa3usl BEIICCTB

INEPEYEHbBb 3JIEMEHTOB COJEPXAHUS, ITIPOBEPSIEMBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHHN

Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

1 IlepBoHaYasIbHbIE XUMUYECKUE TOHATHS

1.1 YucTele BeniecTBa M cMecH. CITocoObl pa3aesieHUs] CMecei

12 ATOMBI 1 MOJIEKYJIBI. XUMHYECKUE 3JIeMEHThI. CHMBOJIBI XUMUYECKUX AIEMEHTOB. [IpOCThIie U CIIOXKHBIE
’ BELIECTBA.

1.3 Xumudeckas hopmysia. BaleHTHOCTh AaTOMOB XUMHYECKUX 31eMEHTOB. CTEHIEHb OKHUCIICHHSI

L4 3aKkoH MOCTOSTHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHasg macca. OTHOCUTENbHAsS MOJIEKYJIApHas
' Macca. MaccoBast JoJIsI XUMHUECKOTO dJIEMEHTa B COCTMHECHUH

15 KomnuectBo BemecTBa. Mok, Momnsipaas Macca. Mossipabiii 00EM Ta30B. B3anMOCBSI3b KOJIMYECTBA,

MAcCChI 1 4YnCJia CTPYKTYPHBIX CAWHUI] BCIICCTBA




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

duzndeckre 1 XUMUYECKHE SIBIICHUS. XUMHUYEeCKas peakuusa n eé IIPU3HAKU. 3akoH COXpaHCHHUA MACChL

1.6 BelIeCTB. XMMHUYECKHE YpaBHEHMs
) [Mepuonnueckuii 3akon u [lepnoanueckas cuctema xumudeckux inemeHToB .M. MenneneeBa. Ctpoenue
aTOMOB
21 Ilepnonnuecknii 3akoH. [lepnoanueckas cucrema xumudeckux anemeHToB .M. Menzaeneesa. [lepuoast n
' rpynbl. U3HUecKuii CMBICI TOPSIKOBOTO HOMEPa, HOMEPOB MEPHO/Ia U TPYIIHI DJIEMEHTa
29 Crpoenue atomoB. CocTaB aToMHBIX saiep. M3oronbl. DnekTpoHsl. CTpoeHHE 3IEKTPOHHBIX 000JIOUEK
] aToMOoB nepBbIx 20 xuMuueckux 3neMeHToB [lepuoanueckoit cuctemsl JI.M. MeHpneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB XMMHYECKHIX 3JIEMEHTOB MEPBHIX TPEX MEPUOI0B, KAHS, KBNS
23 (paguyca aTOMOB, S3JCKTPOOTPHUIIATEIILHOCTH, METAUIMYECKHMX W HEMETAJUIMYECKHX CBOKMCTB) W WX
' COEIMHEHUN B COOTBETCTBHM C IOJIOKEHUEM 3JIeMEHTOB B llepmonnyeckoil cucteMe W CTPOCHUEM HX
aTOMOB
3 CTpoeHne BemecTBa
31 Xumuueckas cBsA3b. KoBaneHTHas (MOsApHass M HEMOJSApHas) CBS3b. OJEKTPOOTPUIATENLHOCTh
] XUMUYIECKUX d7eMeHToB. MloHHas cBsi3b. MeTanmnueckasi CBsI3b
) Tumbl KpUCTATNYECKUX PEMIETOK (aTOMHAsI, HOHHASI, METAJTMYECKasi), 3aBUCHMOCTh CBOMCTB BEIIECTBa
] OT TUNA KPUCTAJUIMYECKON PEHIETKH U BHIa XUMUYECKOH CBI3U
4 Baxuelme npencraBuTeN HEOpraHUYECKUX BemecTB. HeMeramnsl 1 ux coenvHeHus. MeTaiuiel U ux
COCTMHEHUS
Kiaccudukanus 1 HOMEHKIaTypa HEOPTaHUUECKUX COSTMHEHUI: OKCUAOB (COJIe00pa3yrolie: OCHOBHbIE,
41 KHCJIOTHBIC, aM(OTEpHbIC) U HEeCcoJIe0Opa3yIolye; OCHOBaHUH (MENOYN U HEpACTBOPUMBIC OCHOBaHUS);
KHCJIOT (KHCIIOPOJICOepKAIINE U OSCKHCIOPOIHbBIE, OJTHOOCHOBHBIE H MHOTOOCHOBHBIC); COJIeH (CpeaHUX
U KHCTIBIX)
40 dusnveckue U XUMUYECKHE CBOMCTBA MPOCTHIX BEIECTB-HEMETAJUIOB: BOJOPOJA, XJOpa, KUCIOpO.a,
cepsl, a30Ta, hochopa, yriiepoaa, KpeMHHUs
43 dusnveckrue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB-METAIIOB: JIUTUSA, HATPHUS, KaJIUs, MATHUS H
] KaJIbIIMsI, ATFOMHUHUS, JKeJe3a. DJICKTPOXUMHUECKUH psijl HAPSHKEHH METAJIIOB
44 Odusznueckne W XUMUYECKHE CBOWCTBA BOJOPOIHBIX COEAMHEHWH HEMETAUIOB: XJIOPOBOJIOPOAA,
’ CEpOBOOPO/IA, AMMHAKA
45 Odusnveckue W XHUMUYECKHE CBOMcTBa OkcuaoB Hemertamwios: cepsl (IV, VI), azorta(ll, IV, V),
’ tdocdopa(lll, V), yrnepoma(Il, IV), kpemunsi(IV). [TonydeHne oKCHIOB HEMETAIIIOB
46 Xumndeckue coiictBa okcuaoB: MetanioB IA—IIIA rpynm, mmaka, meau(Il) u sxenesa(Il, III). [Tomy4uenue
OKCHJIOB METAJIJIOB
47 XuUMUYeCKHe CBOWCTBA OCHOBaHHMMA M aM(pOTEPHBIX TUAPOKCHIOB (Ha MpUMepe THAPOKCHIIOB ATFOMHHUS,
] ’Kesesa, MHKa). Ilonyuenne ocHoOBaHMN M aM(OTEPHBIX THAPOKCHIIOB
OO0mue XUMHYECKHE CBOWMCTBA KHCIIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOIHOM, CEpHUCTOH, CEpHOH,
4.8 a30THOH, (ochopHON, KpPeMHHUEBOH, yroiabHOH. OcoOble XMMHUYSCKHE CBONCTBA KOHIICHTPHUPOBAHHOM
CEepHOM U a30THOM KHCIOT. [lonyyeHne kucnor
4.9 OO6mme XuMHYEeCKHEe CBOICTBA cpeTHuX coiel. [Tomyuenne coneit
410 Iomy4yenue, coOmpaHue, pacmo3HABaHHE BOAOPONA, KHCIOPOIa, aMMHAaKa, VIJIEKHCIOrO Ta3a B
nabopaTopun
411 [lomy4yeHne amMMuaka, CEpHOW M a30THOM KHCJIOT B MPOMBIIUIEHHOCTH. OOImue CrocoObl MONTydeHHs
) METAILIOB
4.12 I'enernyeckas cBsA3b MEX/y KJIaCCaMM HEOPTaHUYECKUX COEIMHEHUN
5 XUMUYECKHUE peaKIUU
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IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

51 Kiaccudukanus XuMU4ecKux peakiuil o pa3IiyHbIM IPU3HAKaM: M0 YKCIIY M COCTaBY YYaCTBYIOLIUX B
' pPEaKIMU BEIIECTB, 110 TEIIOBOMY (B (HEKTY, 1O M3MEHEHHUIO CTEIICHEH OKHUCIICHHS XUMIYSCKHUX JIEMCHTOB
59 TermoBoii 3¢ dekT XUMUYECKOH peakiuy, TEPMOXUMHYCCKHE YpPaBHEHHUS. DK30- M DHIOTCPMHUYCCKHUE
] peakiuy. TepMOXUMHUYECKUE YPAaBHEHUS
53 OKHCIUTEIBHOBOCCTAHOBUTENIbHBIE peakii. OKUCIUTENN U BOCCTaHOBUTENH. [Iporecchl OKUCIeHHS U
' BOCCTAHOBJICHUS. DIICKTPOHHBIH OaJIaHC OKHCITMTEIHHOBOCCTAHOBUTEIBHOMN PEaKITHH
54 Teopust 3JEKTPONUTHYECKOW aucconranuu. KaTHOHBL, aHMOHBI. OJEKTPOJIUTHI M HEIIEKTPOJIUTHI.
' CusbHbIe U ci1a0ble IEKTPOIUTHL. CTENeHb JUCCOIMAuT
55 Peaknum noHHOTO OOMEHA. YCIOBHS NMPOTEKAHUS PEaKIM MOHHOTO OOMEHa, TIOJIHBIE M COKpAmEHHBIC
] HMOHHBIE YPaBHEHUsI peaKHii
6 XUMUsI B OKpY>Karolas cpesia
6.1 BemectBa u Martepuansl B IOBCEAHEBHOM KHU3HM dYeJOBeKa. be3omacHoe HMCIOJIb30BaHUE BEIIECTB U
] XUMHUYECKUX peakiuii B Jaboparopuu u ObITy. [lepBas moMomls Ipy XUMHUYECKUX 0KOTaX M OTPABJICHUSX
XUMHUYECKOe 3arps3HEeHHE OKpYKarollel cpenbl (KUCIOTHBIC NOXAM, 3arps3HEHHE MOYBHI, BO3IyXa H
62 BOJOEMOB), CITOCOOBI ero mpenotBpameHus [IpenenbHas momyctumas koHueHTpamms Beriects (IT1IK).
’ Pomp XxuMuM B peUICHUH SKOJOTHYECKHX IIPOOJeM. YCHIEHHE MapHUKOBOTO 3(QeKTa, pa3pylicHHe
030HOBOTO CJIOS
IIpumenenue cepwl, a3ora, ¢ocdopa, yriepoga, KpeMHHS W UX COCIMHCHHWHA B OBITY, MEIMIIMHE,
63 MPOMBIIUIEHHOCTH M CEIBCKOM Xo3siictBe. [IprMmeHeHmMe MeTamioB W CIDIABOB (CTajib, YYTYH,
’ JIOPAIOMUHIMA, OpOH3a) B OBITY U MPOMBIIIIEHHOCTH WX coequHeHui. [IoHsITHe 0 KOpPO3HH METAJUIOB,
OCHOBHBIE CTIOCOOBI 3aIIUTHI HX OT KOPPO3UH
6.4 [IpupoxHBIE UCTOYHHUKH YTIEBOAOPOIOB (YToilb, MPUPOAHBINA Ta3, HEPTH), MPOLYKTH UX IepepaboTKu
(6€H3MH), UX POJIb B OBITY U IPOMBIIICHHOCTH
ITepBoHauanbHBIE MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COSAMHEHUSIX yriieposa (MeTaH, 3TaH, 3THJICH,
6.5 aIleTUIICH, TAaHOM, TIIHLEPHH, YKCyCHas KucioTa). [IoHATHE 0 OMOJIOTHYeCKH BaKHBIX BEIICCTBAX: KHUPAX,
0enKkax, yrireBoiax — ¥ IX POJIH B JKH3HH YEJIOBEKa
7 Pacuétnr:
7.1 1o GopMysiaM XUMUYECKHUX COCTMHCHHUH
7.2 Macchl (MaccoBO¥) JIOJM PACTBOPEHHOTO BENIECTBA B PACTBOPE
7.3 110 XMMHYECKUM YPaBHEHUSIM

YYEBHO-METO/JUYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

[Tepeuens obopynoBanus Llentpa «Touku poctay

HanmenoBanue TexHn4eckne XapakTepUCTUKN KomnuecTtBo NHBeHTapHbIE
HOMeEpa
EcrecTBeHHOHaY4Hasl HANPaBJIEHHOCTh
[udposas OOGecneunBaeT BHITIOJIHEHHE JTA0OPATOPHBIX padOT MO 4 1. 41013400000026
1abopaTopus MO | XUMHUH HA YPOKaxX B OCHOBHOM IIIKOJIE€ U MPOEKTHO- 41013400000027
XUMHUH HCCIIEIOBATENILCKON JIEATEIIbHOCTH yYaIIUXCSl. 41013400000028
(yuenunueckas) Kommnekrarusi: 41013400000029
becnipoBoAHON MYJIBTUAATYMK MO0 XUMHH C 3-MsI




BCTPOCHHBIMH JaTYUKAMH:

Hatuuk pH ¢ tuanazoHoM U3MepeHHs HE yKe YeM OT
0 o 14 pH

JlaTuuk 371eKTpOnPOBOAUMOCTH C AHAa30HaMu
u3Mepenus He yxe yem ot 0 1o 200 mxCwm; ot 0 10
2000 mxCwm; ot 0 10 20000 MxkCMm

JaTuuk TemriepaTyphbl ¢ 1Mana3oHOM U3MEPEHUS HE
yxe yem oT -20 go +140C

OtnenbHbIC TaTYUKH:

JlaTank onTHYeCKOM INIOTHOCTH 525 HM
Akceccyapsl:

Kab6ens USB coennauTe nbHEBIN

3apsigHOE yeTpoiicTBO ¢ Kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 3KCILTyaTaiuy UGPOBOi
nabopaTopuu

Hab6op nabopaTopHoii ocHaCTKU

[Iporpammuoe obecrieueHue

Metoauueckue pekomenaanuu He menee 40 padot
Haymure pycckosi3pIMHOrO caiTa MmogaepKKu
Hanuuue BUACOPOIHKOB.

[udposas
naboparopust 1o

ounoorun
(yuenuueckas)

OObecneunBaeT BHINOIHEHUE JJAOOPAaTOPHBIX PaboT Ha
ypOKax 1o OMOJIOTUU B OCHOBHOM IIKOJIE€ U IIPOEKTHO-
UCCIIE/I0BATEIbCKON AEATENbHOCTH yUallluXcsl.
Kommiekranus: becripoBogHON MyJIbTUAATYUK 110
610JIOTHH C 5-10 BCTPOCHHBIMH JaTYUKAMMU:

JlaTuuk BIQXKHOCTH C TMAaNa30HOM U3MEPEHUS
0...100%

JlaTunK OCBEIIEHHOCTH C JUana30HOM U3MEpPEHUsI He
yxe ueM oT 0 1o 180000 nk

Hatuuk pH ¢ nnana3oHoM U3MepeHust HE YKE YEM OT
0 o 14 pH

JlaTuuk TeMmeparypbl ¢ 11ana30HOM U3MEPEHUS He
yxke gem oT -20 no +140C

JlaTuuk TeMIeparypbl OKpYy>KaroIen Cpesl ¢
JMarna3zoHoM u3MepeHus He yxke ueM oT -20 go +40C
AKkceccyapsl:

3apsiiHoe ycTpoiicTBO ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO MO IKCILTyaTaiuy MUGPOBOM
nabopaTtopuu

[Mudposast BUneokamepa ¢ METAITMYECKUM
LITaTUBOM, paspelieHne He meHee 0,3 Mnukc
[Iporpammuoe obecrneueHue

Metoaunueckue pekoMeHaanuu He meree 30 paboT
YmakoBka

Hannune pycckosi3pI9HOTO caiiTa NOIIEPKKH,
HaJIM4YUe BUACOPOIUKOB

4 1.

41013400000011
41013400000022
41013400000023
41013400000024

Hab6op OI'D o
XHUMUHU

B Habop BXoAsT Bechl 1abopaTOpPHBIE AJIEKTPOHHbBIE
200 r, cnupToBKa J1a00paTOpHas, BOPOHKA
KOHUYEecKasi, ajoyka cTeKIsiHHas1, npodupka [1X-14
(10 mrTyk), crakan Beicokuid ¢ HocukoM BH-50 ¢

1 mrr.

41013600000003




METKOM (2 IWTYKM), UUIMHAP U3MEPUTENbHBIN 2-50-2
(CTEKJISTHHBIH, C TPUTEPTON KPBIIIKOW ), INTATUB IS
npobupok Ha 10 rué3n, 3axuM IpOOUPOUHBIH,
mmnaTeNb-JIokeuka (3 mTyku), Habop (IakoHOB ISt
XpaHEeHHs PACTBOPOB U PEAaKTUBOB (00BbEeM (h1akoHa
100 mut - 5 KOMIUTEKTOB 110 6 IITYK, 00beM (1akoHa
30 mut - 10 KOMIIIEKTOB 1O 6 IITYK), HUIUH]IP
HU3MEpUTENbHBIN ¢ HocukoM 1-500 (2 mTyKu), cTakaH
BeIcoKui 500 mi (3 mTykn), HAOOP epuIe I MBIThS
nocyzAbl (epul Isl MBIThSI IPOOUPOK - 3 MITYKH, epIl
JUTSL MBITBSI KOJIO - 3 mTYyKH), XanaT Oenbii X/0 (2
HITYKH), IEpYaTKU PE3UHOBBIE XUMHUECKHUE CTOUKHE
(2 WTYKM), OUYKH 3aLIUTHBIE, GHIBTPHI OyMaXKHbIE
(100 mTyK), roprodee st cniupToBok (0,33 ).

B cocTaB HaOOp BXOJAT peaKTUBBI: ATIOMUHU,
JKEJe30, COJISTHAs KUCIIOTa, METUIIOPAHIK,
denondranenH, aMMuax, IEpoOKCU] BOAOPOAA, HUTPAT
cepebpa u Apyrue; B o0LIeH CIOXKHOCTH - 44
pa3IMYHBIX BEIIECTB, UCMOJIb3YEMBIX IS
COCTaBJICHUS] KOMILIEKTOB PEaKTUBOB IIPU
MIPOBEJICHUH 3K3aMEHAIIMOHHBIX SKCIIEPUMEHTOB 110
KypCY IIKOJbHOW XUMHH.

Mukpockon
udposoit

Tun Mukpockona: OMoIOruyecKuit 4 wr. 41013400000014
Hacanka Mukpockona: MOHOKYJIsIpHast 41013400000015
Hasnauenue: nabopaTopHblii 41013400000016
MeTto ucciieqOBaHUA: CBETIIOE I10JIE 41013400000017

Martepuan ONTUKU: ONTUYECKOE CTEKIIO
YBenuueHne Mukpockona, kpat: 64 — 1280
Oxkynsiper: WF16x

OO6mwexTuBsl: 4x, 10x, 40xs (moanpy>XKMHEHHbIH)
PeBonbBepHast rosioBka: Ha 3 0OBEKTHBA

THun NoACBETKHU: 3€pKaio WIKA CBETOINO/
PacnionoskeHne mocBeTKH: BEPXHsIS U HIDKHSS
Martepuan kopmyca: MeTaI

[IpeameTHslii cronuk, Mmm: 90

Ucrounnk nutanus: 220 B/50 I'a

Yucno meranukcenei: |

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA

[Tporpammel mo xumuu 1t 8-11 kiaccoB obuieoOpa3zoBarenbHbIX yupexaeHuit/Ilox pen.
H.E.Ky3nenoBoii.-M.: Benrana-I'pad, 2007.

[TpumepHble TporpamMMmbl MO y4eOHBIM mpeameraM. XuMHUS 8-9 Kilacchl: MPOEKT,- M.
[Ipoceemienne, 2010. (CtanaapThl BTOPOTO MOKOJIEHHUS)

XuMmus: 9 KJ1acc: y4eOHUK TUISL ydammxcs 00111€00pa30BaTENBbHBIX
yupexnenuit/H.E.Kysnenosa, W.M.TuroBa, H.H.JIapa wu gp.; mox pen.
H.E.Ky3HenoBoii.-4-e u3a., nepepad.-M.: Berrana-I'pad, 2008.

Kysneuoa H.E., JIéBkun A.H. 3amaynuk no xumum a8 yyamumxcs 9 kiacca
0011eo0pa3oBaTeNbHBIX YUpexxaeHu. — M.: Benrana — I'pad, 2008.

Xumus 9 kmace. Kaprouku 3amanus. Caparos:Jlumeit 2008. -2 uzm.112c.




6.  Tectol. Xumus 8-9 kmaccel.: yaeoHo-meton. [Tocooue / P.I1.Cyposuesa, JI.C.I'y3eit -5 uzn.,
crepeorurt. —M.: Ipoda,2001.

7.  ITpemmmuep I'.. TecTbl, BONPOCH U OTBETHI MO XMMUU: KHATA JI1 y4damuxcs 8-11 knaccel

—M: Ilpocsemenue, 1999.

N.B.Mapkuna «CoBpeMeHHbIH YpOK XuMum». — Apocnanib 2008.

9.  H.E.Ky3smenko, B.B.Epémun «COOpHMK 3amad M yHpaXHEHUH IO XUMHW» -5 U31.
Crepeotun. —M.: Dk3amen,2002,-544c.

10. FO.H.Kykymkun «Xumusi BOKpyr Hacy. Crpas. mocodue. M.: Bricimas mkoa,1992.

11. T.II. XomyeHko Y4eOHUK.-2 U3., mepepad u jgor.- M.: Beicir.mk. 1989.

12. WN.I''’Xomuenko «Pemenue 3anau no xumun».- M.: PUA «Hosast Bosina».2009.

OobopynoBanue n npudOOPHI.

KoMIuiekT mopTpeToB y4eHbIX-XUMHUKOB ISl CPEIHEN IIKOJIBI.

KommuiekT y4eOHbIX TabIuI] 0 HEOPTaHUYECKON U OPraHUYeCcKO XUMUH.

Habop xuMuyecknx peakTUBOB 110 HEOPTaHUYECKON XUMUH.

KomrmuiexkT Tabmuil mo XuMHUH 17151 OCHOBHOM IIKOJIBL.

Xumudeckasi mocyja, 000py10BaHNEe, XUMUYECKUE PEAKTUBBI (B COOTBETCTBHUH C

MPOrPaMMOI OCHOBHOM IIKOJIBI IO XUMUH )
KoMruiekT mapocTepKHEBbIX MOJIEICH.

*®

Nk W=

*

Cnucok JuTeparypbl i 00y4al0UIUXCS.
1. Kyznenosa H.E., TuroBa 1.M. Xumus 9 knacc. YueOHuUK 11t
o0mreo0pa3oBaTenbHBIX yupexacHuii.-M.: Bearana-I'pad, 2008.
2. Kysneuosa H.E., JleBkun A.H. 3agaunuk no xumuu, 9 k.- M.: Benrana-I'pad,
2008

Kommnsrorepnsie pazpadotku -CD.
1. «Heoprannueckas xumus», «Opranudeckas xumusy «Kupumn u Medoamii».
2. MynbTUMeINITHOE TPUIIOKEHUE: « XUMUS HIIEMEHTOB)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmmorexa [IOK



