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MOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa Mo XMMHM Ha yYpOBHE OCHOBHOI'O O0IEro oOpa3oBaHMsI COCTaBJIeHA HAa OCHOBE
TpeOOBaHUIl K pe3ysbTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTeIbHOW IMPOrpaMMbl OCHOBHOTO OOILEro
obpazoBanus, mnpenctaBieHHbIXx B DPI'OC OOO, a Takke Ha OCHOBe (QenepaibHON pabouei
IIPOrpaMMbl BOCHHUTAaHUA M € Y4€TOM KOHLENIMM IpernojaBaHus yuyeOHOro mpeamera «XUMHSD B
oOpa3oBarenbHbIX opranu3anusix Poccuiickoit denepaimm.

[Tporpamma 1mo XuMuM Ja&T MPEACTABICHUE O IEIsX, 00MIel cTpaTernd 00y4eHus, BOCITUTAHUS
U pa3BUTHS OOYyYAIOMIMXCS CPENCTBAMH Y4YEeOHOTO TMPEIMETa, YCTaHAaBIMBAeT 00s3aTelbHOE
IIPEIMETHOE COZIEPKaHNE, IPEyCMATPUBAET pPaclpeleIeHHe ero Mo KiaccaM U CTPYKTypUPOBAaHUE T10
pazzgenaM M TeMaM MpOrpaMMbl IO XUMHUH, OIpENesieT KOJWYECTBEHHbIE U KayeCTBEHHbIE
XapaKTEPUCTUKH COJEpPKaHUS, PEKOMEHIYEMYI0 MOCIEA0BATEIbHOCTh M3YYEHHUS XUMHUHU C YUYETOM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Yy4eOHOro Tmpolecca, BO3PACTHBIX
0cOOEHHOCTEH 00YyYaroIuXcs, OnpeAessieT BO3SMOKHOCTH TpeAMeTa Ul pealln3alii TPeOOBaHUHA K
pe3yJbTaTaM OCBOCHHUS OCHOBHOW 0O0pa3oBaTelIbHOH IMPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHMs, a TaKkKe TPeOOBaHWI K pe3yibTraTaM OOy4YeHHsS XMMHH Ha YPOBHE IIeNiel H3ydeHHs
npeMeTa U OCHOBHBIX BHIIOB Y4eOHO-TIO3HABATEILHOW NEATEILHOCTH O0YYarOIIErocsi 0 OCBOSHHIO
y4eOHOTO COMCPIKAHMS.

3HaHME XHUMHUHU CIY>KUT OCHOBOH Uis (OPMHUPOBAHUS MHMPOBO33pPEHMsI OOydarollerocs, €ro
NPEJCTAaBICHUN O MaTepHaIbHOM €IUHCTBE MHpA, BAXHYIO pPOJIb HIPalOT (OPMHpPYEMbIE XHMHUEH
MIPEJICTaBICHUS. O B3aUMOIIPEBPAILLEHUSX SHEPrUd U 00 HBOJIIOLMU BEIIECTB B MPHUPOJE, O MYTAX
pemeHns TI00ABHBIX MPOOJIEM YCTOHUMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPTreTUYECKOH,
MUILIEBOH U 9KOJOTHMYECKON 0€30IacHOCTH, POOIeM 3JpaBOOXPAaHECHHSI.

N3ydenue xumun:

CIIOCOOCTBYET pealM3allii BO3MOXKHOCTEH Uil caMopa3BUTHS U (HOPMHUPOBAHHSA KYJIbTYpPHI
JMYHOCTH, € 001Iel 1 (HyHKIIMOHATLHON TPAMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHUpOBAHHE MBINUICHHS W TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs,
HABBIKOB UX CaMOCTOSITEJIbHON y4eOHOW AESITeTbHOCTH, SKCIEPUMEHTAIBHBIX U UCCIIEIOBATEIbCKUX
YMEHHUH, HeOOXOAMMBIX KaK B TIOBCEIHEBHOM KHU3HH, TaK M B IPOPECCHOHATBHOMN eI TETLHOCTH;

3HaKOMUT €O CHENU(PUKON HAyUYHOTO MBIIUIEHUS, 3aKJIabIBA€T OCHOBBI LIEJIOCTHOIO B3IJIsIa HA
€IMHCTBO TPUPOJBI M YeNIOBEKa, SBISIETCS OTBETCTBEHHBIM STAarioM B ()OPMHPOBAHUU €CTECTBEHHO-
Hay4YHOM rpaMOTHOCTH O00yYaroLUXCs;

CTIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K
NPUPOJE, K YeJIOBEKY, BHOCHT CBOW BKJIA/l B DKOJIOTHYECKOE 00pa30BaHNE 00YIAIOIIHXCS.

JlanHple HampaBieHUsT B OOYYCHHHM XHMHH OO0ECIEUHMBAIOTCS CHEUU(UKON COMEpKaHUS
y4eOHOTO TpeaMeTa, KOTOPBIH SIBISIETCS IMEAarOTHYeCKd aalTHPOBAHHBIM OTpaKeHHEM 0a30BOH
HAyKH XMMUU Ha ONPENIeIEHHOM 3Tarle € pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 0OIIero 0Opa3oBaHUS OPHEHTHUPOBAaH HA OCBOCHHE
OOy4arolMMHUCST CUCTEMbl NEPBOHAYAIBHBIX MMOHITUA XUMHUH, OCHOB HEOPraHMYECKOW XUMHUU U
HEKOTOPBIX OTAENbHBIX 3HAUMMbIX MOHATUI OPraHNYeCKOW XUMUH.

CrpykTypa coaep:kaHus MPOrpaMMbl 0 XUMHH c(hopMHpOBaHA Ha OCHOBE CUCTEMHOI'0 MOJIX0a
Kk e€ usydeHuto. ConepikaHue CKIIAJbIBACTCS M3 CHUCTEMBl TOHATUH O XUMHUYECKOM D3JIEMEHTE U
BELIECTBE U CUCTEMBI MOHATHI 0 XUMHUYECKOH peakunu. O0e 3T CUCTEMBI CTPYKTYPHO OpPraHU30BaHbI
[0 MPHUHLMITY [OCJIEI0BAaTENbHOTO pa3BUTHs 3HAHUH Ha OCHOBE TEOPETHMUYECKUX MpeACTaBICHUI
pPa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YU€HUS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa [J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHHUH aToMa U XUMHUYECKOH CBSI3H;

— IPEJCTaBIEHUN 00 AJIEKTPOJUTHUECKON AUCCOLMAIMM BEIIECTB B PaCTBOPAX.

TeopeTnueckue 3HaHMS PACCMATPUBAIOTCSI HA OCHOBE OMIMPUYECKH IMOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BHBAIOTCS IMOCIENOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOJHSS
¢byHKIMU OOBSICHEHUS W TPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS W BO3MOXKHOCTEH MPAKTHYECKOTO
IIPUMEHEHUS U TIOJIYyYEHHUS] U3y4aeMbIX BEIIECTB.

OcBoeHme MporpamMMbI 10 XUMHUH CITOCOOCTBYET (POPMHUPOBAHUIO NIPEACTABICHUS O XHUMUYIECKOH
COCTaBJISIOLIEH HAyYHOUW KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM NMPUPOAbI, IEHHOCTHOTO OTHOIIEHHUS



K Hay4YHOMY 3HAHHMIO U METOJIaM TMO3HaHUs B Hayke. 3yueHne XMMUU MPOUCXOJUT C MPUBJICUCHUEM
3HaHUU U3 paHee U3YyUYEHHBIX YUeOHbIX MpeaMeToB: «Okpy:xaromuid Mupy, «buonorus. 5—7 knacce» u
«®Dusuka. 7 Kmacey.

[Ipy W3ydYeHHH XUMHH MPOUCXOIUT (POPMUPOBAHWE 3HAHUK OCHOB XUMHUYECKOW HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTUYECKON NEeATEIbHOCTH 4YeJIOBeKa M KaK OJHOr0 M3
KOMITOHCHTOB MHUPOBOH KYJIBTYpHL. 3a/ada y4eOHOTO MpeaMeTa COCTOMT B (POPMHUPOBAHUM CHCTEMBI
XUMUYECKUX 3HAHUNW — BaKHEHIMX (aKTOB, TOHITHI, 3aKOHOB M TEOPETUUYECKUX TOJOKECHHM,
JIOCTYITHBIX 000OIICHUI MUPOBO33PEHUECKOTO XapaKTepa, sS3bIKa HAyKH, B MPHOOIICHUN K HAyYHBIM
METOJIaM ITO3HAHUS MPH U3yYCHUHU BEIISCTB U XUMHUYECKHX pPeakiui, B (OPMUPOBAHUHN U PA3BUTUU
MMO3HABATEIILHBIX YMEHHUH U UX IPUMEHCHUN B YI€OHO-TTO3HABATEIEHON M Y4eOHO-HCCIIeI0BATEIIbCKON
JIeATeTbHOCTH, OCBOSHUH TIpaBUJI 0€30MacHOr0 OOpallleHusl C BEIIECTBAMHU B TTIOBCEHEBHOM KU3HHU.

[Ipy wu3yuyeHMH XWMHH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs Ba)XHOE 3HAUCHUE
IpUOOpETH TaKKUe LIETH, KaK:

— (opMHpOBaHWE WHTEIUICKTYAIBbHO PAa3BUTOW JMYHOCTH, TOTOBOH K C€aMOOOpPa30BaHHIO,
COTPYJHHYECTBY, CaMOCTOATEILHOMY TMPUHATUIO PEUICHUM, CIOCOOHOM amanTHUPOBATHCS K OBICTPO
MEHSIOIINMCS YCJIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOYyYEeHHS] Ha CHUCTEMAaTHYECKOE MPUOOIIeHHE O0OydJaromuxcs K
CaMOCTOSATENILHON T03HABATEIILHONW NEATEIbHOCTH, HAyYHBIM METOJaM IO3HAaHMS, (HOPMHUPYIOIIUM
MOTHUBALIUIO M Pa3BUTHE CITIOCOOHOCTEHN K XUMUU;

— oOecrieyeHHe YCJIOBHM, CIOCOOCTBYIOIIUX TMPUOOPETCHHIO OOYYAIONUMUCS — OIBITA
pPa3HOOOpa3HOM ACATENPHOCTH, TO3HAHUS M CaMOIMO3HAHWSA, KIIOUEBBIX HABBIKOB (KITIOUEBBIX
KOMITIETEHIIN ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3IMYHBIX BUAOB JI€ATEIbHOCTH;

— (hopmupoBanue 001IeH (YHKIIMOHAILHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIE
YMEHUU OOBSICHATh W OIICHUBATH SIBJICHUSI OKPYXAIOIIETO0 MHpA, HUCIOJIb3ys 3HAHUS U OIIBIT,
MOJIyYEHHBIC TIPU U3YYCHUH XUMUH, IPUMEHATh UX MPU PEIICHUU MPOOJIeM B MOBCETHEBHON JKU3HU U
TPYIOBOH AEATEIBHOCTH;

— (dopmupoBanue y 0OO0y4YarONIMXCSd TYMAHHCTUYCCKUX OTHOIICHWH, MOHMMAHUS IICHHOCTH
XUMHYECKHUX 3HAHUH IS BBIPAOOTKHU IKOJIOTHUYECKH 11EIecO00pa3HOro MOBEICHUS B OBITY M TPYIOBOM
JIeATETLHOCTH B IEJISIX COXPAHEHUS CBOETO 37I0POBbS U OKPY>KAIOIICH MPUPOJTHON CPEIbL;

— pa3BUTHE MOTHBALUU K OOYUYEHHUIO, CIIOCOOHOCTENW K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO Ha
OCHOBE YCBOEHHs OOIIEYETIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIsl U
HaIPaBJICHHOCTH JaJbHEUIIIET0 00ydYeHUS.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS W3YYCHHS XHMHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi, coctaisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacos
(2 yaca B HezeIO).



COJAEPKXAHUE OBYYEHUA

8 KUIACC

IepBoHaYa/IbHbIE XMMUYECKHE MOHSITHUSA

IIpenmer xumuu. Poib XMUMHM B JKM3HHM YeElOBEKa. XHMHUS B CUCTEME Hayk. Tema u
BenlecTBa. dusnueckue cBoMCTBA BEIIECTB. ArperaTHoe cocTossHue BemecTB. [lonsTre o MmeTogax
Mo3HaHUs B XUMHH. YKcThIe BelecTBa U cMecu. CIocoObl pa3iejieHUs] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHThI. CUMBOJIBI XUMUUYECKHUX 3JIEMEHTOB. [IpocThie
Y CJIO)KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmysia. BameHTHOCT, aTOMOB XMMHUUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BeulecTB. OTHOcuTenbHas aToMHas Macca. OTHOcHUTENbHAas MOJIEKYJISIpHas Macca.
MaccoBast 10511 XUMHUYECKOT'0 JIEMEHTa B COEMHEHUH.

KommuectBo Bemectsa. Moib. MomnsipHas macca. B3auMocCBsI3b KOJIMYECTBA, MACChl M YUCIIA
CTPYKTYPHBIX IWHHUII BeniecTBa. Pacu€Tel mo hopmynaMm XUMHUYECKHX COCTUHCHHM.

dusznueckue M XUMHYECKUE SIBJICHHUA. XHUMHYECKas peakuus M e NpU3HAKU. 3aKOH
COXPAaHEHHUs MacChl BEIIECTB. XHMMHUYECKHE ypaBHEHHs. Kinaccudukamus XUMUYECKUX pPeaKiui
(coemuHEHHUS, PA3IOKCHHS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCyAOH, mpaBmiaMu pabOThl B Jaboparopuu W MpueéMamu
oOparieHust ¢ J1abopaTOpHBIM O0OpPYJAOBaHUEM, H3YYEHHE U OMUCAaHWE (PU3NUYECKUX CBOMCTB
00pa3loB HEOPraHMYECKUX BEUIECTB, HaOIrOAeHNe (U3NUECKuX (TUIaBJICHHE BOCKA, TasHUE JIbAA,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE U KOHJICHCAlUs BOJbI) M XUMHUYECKUX (FOPEHUE CBEUH,
IPOKaJMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTON) SIBJICHUH, HAOII0CHUE U
OMHCaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaAKIUi (pa3jioxKeHue caxapa, B3aMOJICHCTBHE
CEepHOM KHUCJIOTHI C XJOpuaoMm Oapus, paszioxkenue ruapokcuna menu (1) mpu nHarpeBanum,
B3aUMOJICUCTBHE keJe3a ¢ pactBopoM cosir Meau (11), u3yuenue cnoco0oB paszneneHus cMecei: ¢
MOMOIIBI0 MarHuTa, QWIBTPOBAHHE, BHITIAPUBAHUE, JNUCTWLIAIUSA, XpoMarorpadus, IPOBEACHHUE
OUMCTKM TIOBapEHHOM COJIM, HAONIOJIEHWE M OIHMCAaHUE pPE3yJbTaTOB NPOBEJCHMS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHUE MOJIENIeH MOJIEKYJI (I1apOCTEP>KHEBBIX ).

Ba:kueiiniue npeacTaBuTe Il HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — s71eMEHT M MpOCTOE BELIECTBO.
Haxoxaenue kucimopoja B TpHUpoJie, PU3NICCKUE W XUMHUYCCKHE CBOMCTBA (PEaKIMU TOPCHUS).
Oxcunpl. Ilpumenenne kuciaopona. CrocoObl MoOJlydeHUs Kucilopona B Jjaboparopun U
IpOMBINIUIEHHOCTH. KpyroBopor kucnopoga B mpupoje. O30H — aioTpornHas MoauduKanus
KHCJIO0POJa.

TermnoBoit 3dexkr XuMHUECKOW peakiud, TEPMOXUMHYECKHE YpaBHEHHUS, 5K30- U
SHAOTEpPMHUYECKHE peakiuuu. TOIumMBO: yroib M MeTaH. 3arpsi3HEHUE BO3yXa, YCUJIEHHE
HNapHUKOBOTO 3 QeKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bopmopon — anemeHT u nipoctoe BemecTBo. Haxoxaenue Bogopona B mpupoze, Gu3ndeckue
Y XUMUYECKUE CBOMCTBA, IPUMEHEHUE, CIIOCOOBI MOTy4YeHUs. KUCIOTHI U Cou.

Momnsipabiit 00bE€M ra3oB. Pacuérel Mo XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boxa kak pactBoputens. PactBopel. HacellieHHble H
HEHACBHIIIEHHbIE pacTBOpbl. PacTBOpUMOCTH BemiecTB B Bojae. MaccoBas J0js BeElIeCTBa B
pactBope. Xumuueckue cBoMcTBa BOAbl. OcHOBaHus. Poib pacTBOpoB B MpHUpPOAE M B KU3HU
yesnoBeka. KpyroBopoT BOJIbI B MpUpOJE. 3arps3HeHHE NpUPOAHBIX BOJ. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanust Heopranuueckux coenunenuit. Oxkcuabl. Knaccudukanuss OKCHIIOB:
coneoOpa3yromue (OCHOBHBIC, KUCIIOTHBIE, aM(DOTEpHBIE) U HecosieoOpasyromne. HomeHkmarypa
okcu10B. OU3nUecKre U XMMHUYECKHE CBOICTBa okcuoB. [loyueHne okcuios.



OcHoBanus. Knaccudukauust ocHoBaHUi: MIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBaHuil. PU3MYECKHME M XUMHUYECKUME CBOMCTBAa OCHOBaHWM. llomyueHwue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknatypa KucioT. OU3HUECKHE U XUMHUYECKUE
cBoiicTBa kucnot. Psag akruBHoctr metaiuioB H. H. bekerosa. [lomydenue KUcior.

Comu. Homenknatypa cosneit. @usznueckue M XUMUYECKHE CBoOiicTBa coseil. [lomydenue
COJIEH.

I'eneTnueckas cBsI3b MEKIYy K1acCaMU HEOPTraHUYECKUX COCIMHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIIPEJICTICHUE COJEpPKaHUs KHCIOpOJa B BO3JyXe, MOJIy4eHHE, cOOMpaHUeE,
pacno3HaBaHME€ W M3Y4YEHHE CBOICTB KHCIOpOJAa, HAONIOACHHE B3aUMOJAEWUCTBHSA BELIECTB C
KHUCJIOPOJIOM U YCJOBMSI BO3HUKHOBEHHUS M IPEKpPALEHUS TOpeHus (Iokapa), O3HAKOMJIEHUE C
oOpa3amM OKCHJ/IOB U OIIMCAaHHME MX CBOMCTB, MOJIYUYEHHE, COOMpaHUE, pacliO3HaBaHUE U U3YUYECHUE
CBOICTB BOJOpona (TOpeHue), B3auMojelcTBue Boaopona c¢ okcugoMm memu (II) (Bo3moxkHO
UCIIOJIb30BAaHUE BHUAECOMATEPUANIOB), HAONIOACHHE OOpa3LOB BEIIECTB KOJIMYECTBOM | MOIb,
UCCIIEIOBAaHUE OCOOCHHOCTEH  pacTBOPEHHUS BEUIECTB C  Pa3IMYHOW  pPacTBOPHMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JI0JIEM pacTBOPEHHOIO BELIECTBA,
B3aMMOJEMCTBHE BOABl C METAUIAaMU (HaTpueM U KalblMeM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpHUAJIOB), MCCIEN0BaHUE OOpa3ll0OB HEOPraHWMYECKHUX BEIIECTB pPa3IMYHBIX KIIACCOB,
HaOJIIO/IeHUEe W3MEHEHMsS OKpPACKM WHAMKATOPOB B PACTBOpaxX KHUCIOT M MIETOYEH, HM3ydEeHHE
B3aumojiecTBus okcuaa meau (I1) ¢ pacTBopom cepHOM KUCIOTHI, KUCJIOT C METaUIAMH, PEaKIUii
HEUTpaJIN3aL1H, [T0JIydYeHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHUE OJJHOTO METaJlIa JPYTUM U3
pacTBOopa COJM, PEUIEHHWE OJKCHEPUMEHTAJIbHBIX 3aJad 10 Teme «BaxHeilne Kiaccsl
HEOPTaHUYECKUX COCITUHEHUI.

IMepuoauveckuii 3akon u Ilepumoamyeckass cucremMa xumu4yeckux viemenros /I, H.
Menpeneesa. Ctpoenne atomMoB. XumMuueckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEJIbHBIE
peakuuu

[lepBbie monbITKM KiIaccu(UKALMM XUMUYECKUX 3J1€MEHTOB. [IoHATHE O Tpynmax CXOIHBIX
3JIEMEHTOB (ILIEJI0OYHbIE U IIEJIOYHO3EMENIbHBIE METAJUIbl, TaJIOr€Hbl, HHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpBIE€ 00pa3yroT aM(pOTEpPHbIE OKCHUJIBI U THIPOKCHIBI.

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema xuMudeckux onemeHtos I .
MenneneeBa. KopoTkomepuonnas u aiauHHONEpHOAHas ¢opmbl [leproandeckoit  cUCTEMBI
xumuyeckux onemMeHToB [J[. WM. Menneneesa. llepuoasl u rpynmbl. PU3NYECKUH CMBICHT
MIOPSIKOBOIO HOMEpa, HOMEPOB MEPUO/IA U IPYIIIBI JIEMEHTA.

Crpoenune atoMoB. CoctaB aToMHBIX a1ep. M3oTomnbl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
obonouek aroMoB TmepBbIX 20 xumuyeckux odnemeHToB llepuommueckoit cucremsr I U.
MenpeneeBa. XapakTepUCTHKAa XMMHYECKOIO JIEMEHTA IO €ro IoJIokeHuto B llepuogmueckoit
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUs Paauyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAIIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIIaM U IIEPUOIAM.

3nauenue Ilepuognueckoro 3akoHa u Ilepumoguueckoil cucTeMbl XMMHUYECKHUX AJIEMEHTOB
JUISl pa3BUTHUS HayKH U npakTuku. J[. M. MenzeneeB — yd€HbIN U TpaXkAaHUH.

Xumu4ueckas CBSI3b. KoBasientHas (monsipHas 51 HENoJIsIpHast) CBSI3b.
DNEeKTPOOTPULATENLHOCTh XUMUYECKHX 3JIEMEHTOB. VIoHHasI CBSI3b.

Crenensp okucieHus. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peakiMy. [Ipolieccrl okuciaeHus u
BOCCTaHOBJIEHUs. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3lioB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJICHCTBIE THIPOKCH A IIMHKA
C pacTBOpamMH KHCJIOT M IIEJI04el, IPOBEICHHUE OINbITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (FrOpeHHE, peakuH pa3oKeHUs, COSTUHEHHUS).

Mesxncnpeomemnuie ceasu



Peanuzanus MeXnpeaMETHBIX CBSI3€H MPH M3yUYEHUU XMMHMU B 8 KJlacce OCYIIECTBISETCS
yepe3 HUCIOJIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHATUMN, SBISIOIIMXCS
CUCTEMHBIMU JJIS1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTecTBEeHHO-HAYYHbIE MOHITHS: HAYYHBIN (aKT, THIIOTE3a, TEOpHs, 3aKOH, aHAIIN3,
CUHTE3, KIacCU(pUKaLus, MEePUOJUYHOCTb, HAOIIOJEHUE, OSKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEpEHHE, MOJIETD, SIBIICHHUE.

®usuka: Marepusi, aroM, O3JIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIIbI,
pPaZMOAaKTUBHOCTh, MOJIEKYJA, DSJEKTPUYECKUH 3apsl, BEUIECTBO, Telo, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, Ta3, (MU3NYECKHE BEIWYHMHBI, €AMHUIBI WU3MEPEHHs, KOCMOC, IUIAHETHI,
3BE351, CoHILE.

Buonorus: porocunres, npixanue, buochepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpPaAIbl, TOPHBIE TIOPOBI, MOJIE3HBIE HCKOTIAEMBIE,
TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMUMHYecKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepuoguueckas cucrema XuMuueckux onemeHto I, .
MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX IJIEMEHTOB
HEePBBIX TPEX NEPUOJAOB, Kalus, KaJbLUsl U UX COCJUHEHMH B COOTBETCTBUHU C IOJIO)KEHHUEM
31eMeHTOB B lleproanueckoil cucreMe U CTPOEHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHJbl XHMHUYECKOM CBSA3M. THIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBHUCHUMOCTh CBOMCTB BEILIECTBA OT THIIA KPUCTAIIIMUYECKON PEIIETKY U BUIa XUMHUECKOH CBSI3H.

Knaccudukanmuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCALINXCS K pa3IMYHbIM KJlacCaM HEOPraHUYECKUX COEIMHEHUN, TeHEeTHUECKasl CBS3b
HEOPraHWYECKUX BEILECTB.

Knaccudpukanus XMMHUYECKMX peaklui MO pa3ivyHbIM IpHU3HAKaM (IO YHCIY U COCTaBy
YUYaCTBYIOUIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY (P QPEKTy, O U3MEHEHHIO CTETIEHEeH OKHUCICHUS
XMMHUYECKHX 3JIEMEHTOB, [0 0OpPaTUMOCTH, IO YHYACTHUIO KaTaau3aTopa). JK30- U SHJO0TEPMHUUECKHE
peakuuu, TepMOXUMUYECKHE YPaBHEHHUS.

[lonsiTe o ckopoctu xumuueckod peakuuu. IloHdarne 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakiusax. [IoHsTHe 0 TOMOreHHBIX U IeTepOreHHbIX peakuusx. [lonarue o katanuse.
[lonsiTre 0 XUMHUYecKOM paBHOBecHU. DaKTOPHI, BIUSIOLUINE HA CKOPOCTh XUMUYECKONW pEeaKkMU 1
M0JIO’KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLUM, DSJEKTPOHHBIM OajaHC OKHUCIUTENIBHO-
BOCCTAaHOBUTENIbHON peakuuu. CocCTaBlI€HHE YpaBHEHUN OKHUCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuuii ¢ UCTIOoIb30BaHUEM METO/1a AJIEKTPOHHOIO OaiaHca.

Teopust 31EKTPOIIUTUUECKONW AUCCOIMALMU. DJIEKTPOJIUTHI U HEANEKTPOJUThl. KaTHOHBI,
aHUOHBI. MexaHM3M JIMCCOLMALNY BEUIECTB C Pa3jIMUYHBIMU BHJIAMU XUMHUYECKOW cBs3U. CTeneHb
nucconanui. CUIIbHBIE U CIIA0BIE SJIEKTPOIIUTHI.

Peakuun monHoro oOMmeHa. YcioBHS NPOTEKAaHUS peaklUUii MOHHOTO OOMEHa, NOJHBIE U
COKpalI€HHbIE HMOHHbIE ypaBHEHUs peakuuil. CBOICTBa KHCJIOT, OCHOBAaHUII M cojiell B CBeTe
NPEJICTaBICHUA 00 AJIEKTPOJIUTUYECKOW Juccouuanuu. KadecTBeHHblE peakluud Ha HOHBI.
[TonsiTE O THAPOIU3E COJIEH.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJIEHHE C MOJENSAMU KPUCTAIINYECKUX pEMIETOK HEOPraHMYEeCKHX BEIIECTB —
METaJUIOB M HEMeTauloB (rpaduTa © anmasa), CIOXKHBIX BEIIECTB (XJIOpHAA HATpHs),
UCCIIEJIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHYECKOM pEaKIMM OT BO3AECUCTBUS Pa3IMUHBIX
(aKTOpOB, HCCIEIOBAHUE DJIEKTPOIPOBOAHOCTH PACTBOPOB BEUIECTB, MPOIECCa TUCCOIMALUU
KHCJIOT, IIeJI04Yeil U cosiel (BO3MOYXKHO HCIOJIb30BaHUE BUIEO MATEpUANIOB), IPOBEACHUE OINBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKK TPOTEKAHUS peakiuid HMOHHOTO oOMeHa (oOpa3oBaHHE OCajKa,
BbIJIEJICHUE Ta3a, OOpa30BaHME BObl), ONBITOB, WUIFOCTPUPYIOLIUX TMPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEakUuil (TOpeHue, peakluu pas3JIoKEHUs, COEIUHEHMs), paclio3HaBaHUE



HEOPraHWYECKUX BEIIECTB C IIOMOIIBIO KAaueCTBEHHBIX pEAaKIM Ha HOHBI, pEIIeHHe
SKCIIEPUMEHTAJIbHBIX 33/a4.

HemeTtayuibl M MX coeIMHEHUSA

OO01as xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHUS! AaTOMOB, XapaKTEpPHbIE CTEIICHU
okucnenus. CTpoeHne u (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TraJlOTeHOB. XHMHUYECKHE
CBOIiCTBa Ha IMpuMepe Xjopa (B3aUMOJAEWCTBHE C MeTaylaMHM, HEMETAJUIAMH, IIEI0YaMH).
XnopoBogopoa. ColisiHasi KUCIOTa, XUMUYECKHE CBOICTBA, MOJIydeHHE, MpuMeHeHue. JleiicTBue
XJIOpa ¥ XJOPOBOJOPOJa Ha OpraHW3M uejoBeKka. BakHeliMe XJIOpUIbl U MX HAXOXKJICHHUE B
pUpOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTereHH okucieHus. CrtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB —
KUCIIOpOJia M Cepbl. AJIOTPONHbIE MOIU(UKAIMHA KUCIOpOJa M cepbl. XMMHYECKHE CBOWCTBA
cepel. CepoBomopo, cTpoeHue, (u3uyeckne W XUMHUYECKHe CcBoicTBa. OKCHIBI Cepbl Kak
NPEACTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (DU3MYECKHEe M XMUMHYECKHE CBOMCTBa
(oOmue Kak mpeacTaBUTENs Kiiacca KUCIOT U cienupuieckre). XMMHUUECKUE peakiim, JeKalue B
OCHOBE NPOMBIIUIEHHOI0 CIIoco0a MoJydeHus: cepHOM KHUCIOThl. [IpriMeHeHne cepHO KHUCIOTHI.
Comu cepHOW KHCJIOTBI, KadeCTBEHHas peakius Ha cynbdar-moH. Haxoxnenue cepsl u e€
COCIMHEHUI B INpupoje. XUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH CPelbl COCIMHEHUSMH CEpbI
(KUCTOTHBIE AOXKIIH, 3arPSA3HEHUE BO3LyXa H BOJOEMOB), CIIOCOOBI €ro Mpe0TBpaIICHUS.

OOmass xapakTepucTuka d3jeMeHTOB VA-rpynmbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKUCIEHUS. A30T, paclpoCTpaHeHHWe B TpuUpojae, (QHUIHMUECKUE H
XHUMHYeCKHe cBoicTBa. KpyroBopoT a3ora B mpupoae. AMMHUAK, €ro (GU3NYeCKUe U XUMHUYECKHE
CBOWCTBa, Moy4YeHue u npuMmeneHne. Conu aMMOHUS, UX (PU3NYECKHE U XMMHUYECKHE CBOICTBA,
npuMeHeHue. KauecTBeHHash peakuMss Ha HOHbI aMMOHMs. A30THas KHUCIIOTa, €€ IOIy4deHHeE,
¢u3mueckne M XHMHUYECKHE CBOMCTBa (00ImIME KakK TMpENCTaBHTENsS Kjacca KHUCIOT |
cnenuduueckue). Mcnonp30BaHWE HUTPATOB U COJIEH aMMOHHMSI B KaueCTBE MHUHEPAJIbHBIX
yaoOpeHuil. XUMHUECKOe 3arpsi3HEHHE OKPY’KAIOIIeH Cpelbl COSTUHEHUSMU a30Ta (KUCIIOTHBIC
JOKIH, 3arpsA3HEHHE BO3AyXa, HOYBbI M BOJOEMOB). Dochop, amioTponHbele MoAUPUKALNN
docthopa, ¢pusnueckne u xummueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciorta,
¢u3nuueckne W XHWMHUYECKHE CBOWCTBa, moiydeHue. Mcmonb3oBanue ¢ocdaroB B KadyecTBe
MHUHEPAIBHBIX YI00pSHUH.

O6mas xapakrepuctuka 31eMeHTOB [VA-rpynmbel. OcCOOEHHOCTM CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTETEHU OKHCICHHUS. YTJEpOJl, aJUIOTPOIHBIE MOAU(UKAINH, PACIIPOCTPAHEHHE B
npupoze, GpusnuecKkue U XUMHUYECKHe CBOWCTBa. Ancopoums. KpyroBopoT yriepoaa B mpupone.
Oxcupapl yriaepoaa, ux (U3NYECKUE M XUMUYECKHE CBOWCTBA, JACHCTBHE HA KUBbIE OPraHU3MBL,
NOJy4YeHHE W TPUMEHEHHEe. DKOJIOTMYEeCKHe MpOOJIEeMBl, CBS3aHHBIE ¢ OKcuaoM yriepoaa (IV),
THIIOTE3a III00aIHHOTO TOTETUICHHUS KJIMMaTa, MApHUKOBBIN APQEKT. YToNbHas KACIOTa U €€ COJIH,
X (U3NYECKUEe U XMMHMUYECKUE CBOMCTBA, MOJy4YeHHE M NpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIUIEHHOCTH U CEJIBCKOM
XO35HCTBE.

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSAX YIIIEpoja
(meraH, 3TaH, 3TUJIEH, allETHIIEH, 3TAHOJI, TJIUIEPUH, YKCycHasl KucioTa). IIpupoHeie nCTOUHMKN
yTJI€BOAOPOAOB (Yroiib, IPUPOAHBINA Ta3, He()Th), MPOIYKTHI UX MepepaboTKu (OCH3MH), UX POJb B
ObITY W TpPOMBIIIICHHOCTH. [loHATHE O OMOJOTMYECKM BaXKHBIX BEIECTBAX: JKUpPax, OeKax,
yIIeBOJax — M HUX pPOJM B JKM3HM YeJIOBeKa. MarepuallbHOE €IMHCTBO OpPraHMYECKUX U
HEOPraHUYECKUX COEANHEHUH.

Kpemuuii, ero ¢usuueckue M XHWMHUYECKHE CBOKMCTBA, TONy4YeHHE W TNPUMEHEHHE.
CoenuHenus kpeMHHUs B ipupoae. Ooume npeacrasienus o0 okcuae kpemuus (1V) u kpemHneBoit
kucaore. CUIMKaThI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIUIEHHOCTH. BakHelne cTpouTeabHbIe
MaTepHuabl: KepamMHKa, CTEKJIO, IIeMEHT, OeToH, jkene300eToH. IIpoGmemsr Ge3omacHOTO
UCIIOJIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B [TIOBCETHEBHOM KU3HM.



Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3l0OB HEOPraHMYECKHX BELIECTB, CBOMCTB COJISIHOM KHCIIOTBI, IPOBEICHHE
Ka4eCTBEHHBIX PEAKIWH Ha XJIOPHUI-MOHBI M HAONIOEHHE MPU3HAKOB HMX IMPOTEKAHHS, OIBITHI,
oTpaxkaromue (U3NYECKUe M XMUMHUYECKHE CBOWCTBA TAJIOT€HOB M MX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHHE C 00pa3laMu XJOpUAOB (TaJOreHH]IOB),
O3HaKoOMJIeHHe ¢ oOpa3smamMu ceppl M €€ COEIMHEHUSIMHU (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB),  HAOJIOJIeHWE  Tpollecca  OOyIrJMBaHMsS — caxapa IOJA  JEHCTBUEM
KOHIICHTPUPOBAHHOM CEpPHON KHUCIIOTHI, U3yUYE€HUE XMMHUYECKHX CBOMCTB pa30aBJIEHHON cepHOM
KUCIJIOTHI, TIPOBE/ICHHE KAueCTBEHHOW peakiuu Ha cynb(ar-moH W HaONrofeHue Npu3Haka eé
NPOTEKAaHUs, O3HAKOMJIGHHE C (U3MYECKUMHU CBOWMCTBAMH a30Ta, ¢ochopa M UX COeNUHEHHU
(BO3MOXXHO HMCTOJIB30BaHUE BUICOMATEPHAIIOB), 0Opa3aMu a30THBIX U (HOCPOPHBIX yHAOOpEHMIA,
HojlyueHue, coOupaHHue, paclo3HaBaHUE U HU3Y4YEHHE CBOWCTB aMMMaka, IPOBEICHUE
Ka4eCTBEHHBIX PEAKIMi Ha MOH aMMOHHS U QochaT-HOH U M3YUYEeHHUE NMPHU3HAKOB UX MPOTEKAHUS,
B3aMMOJIEMCTBHE KOHILEHTPUPOBAHHON a30THOM KHUCIIOTBHI C MEIbI0 (BO3MOYKHO MHCIIOJIb30BAHUE
BUIEOMATEPHAJIOB), U3yUeHHE MOJAEeH KPUCTAIUTMUECKUX PEIETOK anMasa, rpadura, Qyiepena,
03HAaKOMJIEHHUE C IPOLIECCOM aJCOpPOLMM PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOHCTBOM MPOTHBOTA3a, MOJY4YCHHE, COOHMpaHHMEe, pACIO3HABaHWE M W3YYCHHUE CBOWCTB
YTIJIEKHUCIIOTO Ta3a, MPOBEJICHNE KaUeCTBEHHBIX PEaKIi Ha KapOOHAT U CHIIMKAT-HOHBI U H3y4YCHUE
IPU3HAKOB HUX TMPOTEKaHMs, O3HAKOMJIEHHME C NPOAYKIMEW CHIMKATHOM NPOMBIIUIEHHOCTH,
pelIeHne HKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHelre HeMeTaibl U UX COSTUHEHUS.

Metanabl 1 UX COeIMHEHUS

OO01mas XxapakTepruCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX IOJIOKEHUS
B [lepmoanueckoil cucreme XuMHuueckux dieMeHTOB JI. M. MenneneeBa M CTpOECHMsSI aTOMOB.
Crpoenune MeramioB. Meramnueckas CBSI3b M METAJUIMYECKas KpHUCTaNIMYecKas peméETKa.
DNEeKTPOXUMHUYECKUN psii  HampsikeHUM wmetaiioB. dusmyeckue W XUMHUYECKHE CBOMCTBA
metayuioB. O0mue crnocoObl MmosydyeHus MeTayuioB. [IoHsATHE O KOppO3WM METAUIOB, OCHOBHBIC
CrocoObl 3alUThl MX OT Koppo3uu. CraBel (CTallb, YyIyH, AIOPaTIOMUHHMM, OpoH3a) M HX
NpUMEHEHHE B OBITY M IPOMBIIIJICHHOCTH.

[I{erounble MeTasuIbL: NTOsIOkeHue B [lepuoanyeckoi cucreMe XUMHUIECKUX d1aeMeHToB /1. 1.
MenzeneeBa, CTpPOCHHE UX aTOMOB, HaXOXEHHE B Npupojae. Puznyeckue 1 XUMHYECKHE CBOWCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIBl U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHune menouHbix
METaJUIOB U UX COCIMHEHUM.

[[{erouHO3eMeENbHBIE METAJUIBI MarHUM M KaJblLUi: nosioxkeHue B [lepuonnueckoi cucreme
xumuueckux anemeHtoB JI. M. MeHneneeBa, CTpO€HHE HX aTOMOB, HAXOXIEHUE B IPUPOJE.
®usnueckue U XUMHUYECKHME CBOWCTBA MarHus M KalblMs. BakHeHIIMe COEIMHEHMs KalbLUs
(oxcua, ruapokcu, conu). JKECTKOCTh BOJIBI M CTIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenue B Ilepumoguueckoil cucteme xumuyeckux saemeHto [ U.
MenzeneeBa, CTpoeHHE aToMa, HaxoxkjaeHue B npupoze. dusmueckue U XUMUYECKHE CBOMCTBA
amoMuHUs. AM(pOTEpHbIE CBOMCTBA OKCHIA U THPOKCH/IA ATFOMUHHUSL.

Kene3o: mnonoxenne B Ilepuonnueckod cucreMe XuMHUeckux adnemeHtoB J[. U.
MenpeneeBa, CTpoeHHE aTOMa, HaxoxkjaeHue B npupoze. dusmueckne U XUMUYECKHE CBOMCTBA
xene3a. Oxkcupapl, ruapokcuasl u conu kenesa (II) m xemesa (III), mx cocra, cBoiicTBa M
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ 00pa3I[aMi METAJJIOB U CIUIABOB, X (PM3MUECKUMH CBOWCTBAMH, U3YUCHUE
pe3yabTaTOB KOPPO3UM METAJUIOB (BO3MOXHO HCIOJIB30BAHUE BUACOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJEMCTBHMSI OKCHJAa KaJbllud M HAaTpuss C BOJOW (BO3MOXXHO  HCIIOJIb30BAHHE
BUJICOMaTEpHUAJIOB), HCCIIEJOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpollecca TOpPEHUs Kejleza B
KHCJI0po/Jie (BO3MOYXHO HCIIOJIb30BaHNE BUIEOMATEPHUAJIOB), IPU3HAKOB MPOTEKaHHs KaU€CTBEHHBIX
peakiMii Ha MOHBI: MarHusi, Kajblus, aIFOMUHUSA, ITUHKA, xene3a (I1) u xenesa (I11), menu (11),
HaOJIIO/IGHUE M OIMCAHKE MPOIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMM HATPUs, KU M KaJIbIUSI



(BO3MOKHO MCIOJIB30BAaHUE BHJIEOMATEPHAIIOB), UCCIIEJIOBAaHUE aM(POTEPHBIX CBOIMCTB I'MIPOKCHIA
QIIOMHUHHST WM TUAPOKCHUJIA IMHKA, PEIICHHUE JKCIIEPUMEHTAIbHBIX 3a7a4 0 TeMe «Baxneimmue
METaJUIbl U UX COCUHEHUS.

XuMus M OKpY:KamoLias cpeaa

BemecrBa 1 Marepuasbl B MOBCEIHEBHOM XKM3HM 4YeJIOBEKAa. be3omacHoe HCIOIb30BaHME
BEIIECTB M XHMMHUYECKHX peakiuii B ObiTy. [lepBas moMomip NpuM XUMHUYECKHUX OXKOrax |
OTPABJICHHUSX.

XUMHYECKOe 3arpsi3HEHHE OKpY’Karolled cpelbl (MpeaenbHas JOMyCTHMasi KOHIIEHTpaIus
Beulects, naiee — [1/1K). Ponas XxuMuu B penieHnH 3K0JI0TMUECKUX IpodiieM.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CIIaBbl METAJIJIOB, ITOJIMMEPHBIE MAaTEPUAIIbI).

Mesncnpeomemnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€H MPH M3yUYEHUH XMMHU B 9 Kilacce OCYIIECTBISETCS
4yepe3 HUCIOJIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUMN, SBISIOIIMXCS
CUCTEMHBIMU I OTACIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0me ecTecTBEeHHO-HAYYHbIE MMOHITHS: HAYYHBIN (aKT, THIIOTE3a, 3aKOH, TEOPHs, aHAIIN3,
CUHTE3, KIacCU(pUKaLus, MEePUOJUYHOCTb, HAOIIOJEHUE, OSKCIEPUMEHT, MOJEIMPOBAHUE,
U3MEpEeHHe, MOJIeIb, SIBJICHUE, TAPHUKOBBIN 3(h(eKT, TEXHOIOTHs, MaTepHabl.

®usuka: wMmarepus, aroM, DJJEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHJI, HW30TOIBI,
PaaUOAKTUBHOCTb,  MOJIEKYJIA, JJEKTPUYECKUH  3apsA], IPOBOJHUKH, IOJIYNPOBOIAHHUKH,
JVDJICKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TENO, O00BEM, arperatHoe COCTOSHHE BeIIeCTBa, TIas,
pacTBOp, paCTBOPHUMOCTbD, KPUCTAIIMUECKAs! PEHIETKa, CIJIaBbl, (PU3MUECKUE BETUUMHBI, ¢TUHHIIbI
U3MEPEHMSI, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

Buonorusi: ¢orocunTes, napixaHwe, Owocdepa, KOCHUCTEMa, MHHEpPAJIbHbIE YIOOpEHHS,
MUKPOAJIEMEHTBI, MAKPOJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaNIbl, TOPHBIE TIOPOBI, MOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCBI.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA IPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHS IPOTPAaMMBl OCHOBHOTO oO0miero oOpa3oBaHUs
JIOCTUTAIOTCSl B X0/ie OOyYEHHUSI XMMUU B €IMHCTBE YUEOHOH M BOCIUTATENbHOM AESTEIbHOCTH B
COOTBETCTBUM C TPAJUIIMOHHBIMH POCCHUICKUMH COLIMOKYJIBTYPHBIMU U JYyXOBHO-HPAaBCTBEHHBIMHU
LIEHHOCTSIMU, NPUHATHIMM B OOIIECTBE MpaBWIaMM M HOPMAMM TOBEIACHHUS M CIIOCOOCTBYIOT
IpoLeccaM CaMONO3HaHMsI, CaMOPA3BUTHSI U COLIMAIN3aLUU 00yYarOIUXCsl.

JIMYHOCTHBIE PE3yJbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CUCTEMOH MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi W paCIIMPEHHE OMbITa AEITEIbHOCTH Ha €€
OCHOBE, B TOM UYHCJIE€ B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

LIEHHOCTHOT'O OTHOILIEHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY M HAyYHOMY
HACJIEIUIO, TOHUMAaHUS 3HAUYEHUS XHMHUYECKOM HAyKd B JKM3HM COBPEMEHHOro OOIIECTBa,
CTIOCOOHOCTH BJIAZICTh JTOCTOBEPHON HH(pOpMAIMEl O TEepPEIOBBIX JOCTIKEHHAX W OTKPBITHSIX
MHUPOBOH U OT€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpONCTBE MHpa
1 00IIIEeCTBA;

2) rpaKIaHCKOT0 BOCIINTAHMSA:

IPEJCTaBICHUS O COLMAIbHBIX HOpMax M NpPaBWIAX MEXINYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHMKaTUBHOU KOMIIETEHTHOCTH B 0OIIECTBEHHO TI0JIE3HOM,
y4eOHOMCCIIeIOBATEIbCKON, TBOPYECKOH H JPYyrUX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOW NESTEIBHOCTH IPH BBHIMIOJHEHUH YYEOHBIX, TO3HABATEIBHBIX 3aj1ad,
BBITIOJTHEHUM XMMMUYECKHUX OKCIIEPUMEHTOB, CO3/IaHUM YYEOHBIX NPOEKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHHIO W B3aWMOIIOMOIIM B TpOIECCE ATOM Y4YEOHOH IesATeNbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEJECHUE M NMOCTYIKU CBOMX TOBAPUILEH C MO3UIMHU HPABCTBEHHBIX U MPAaBOBBIX
HOPM C Y4ETOM OCO3HAHUS TIOCJIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUSA

MHUPOBO33PEHYECKUE  MpPEJICTaBICHUsT O  BEIIECTBE M XUMHUYECKOM  peaKiuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YpPOBHIO pPa3BUTUSI HAyKH M COCTAaBJISIONIME OCHOBY JUIf
MOHMMAaHHUS CYIIHOCTH HAayYHOW KapTHHBI MHUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX
pa3BUTHUSL MIPUPOJIbI, B3AaUMOCBS35AX UYEJIOBEKa C MPUPOAHON CPENOH, O pOJIM XMMHUU B NO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHBBI, HAINPaBJICHHbIE Ha TOJYYEHHE HOBBIX 3HAHMM IO XHMMHH,
HeoOXoauMmble JUIsl OOBSICHEHMsI HaOJMI0JaeMbIX IPOLECCOB M SIBJICHMM, I103HABATEIbHOMH,
MH(POPMALMOHHOW W YUTATENBCKON KYJIBTYpPbI, B TOM YHCIIE HaBBIKOB CAMOCTOSITEIEHONW PabOTHI C
Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypoOil, IOCTYIIHBIMH TEXHUYECKHMH CpPEICTBAMHU
MH(POPMALMOHHBIX TEXHOJIOTHH;

uHTEpec K OOyYEHHUIO M TO3HAHHIO, JHO03HATEIbHOCTh, T'OTOBHOCTb MU CHOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOM M HCCIIEIOBATEIbCKON JEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HANpaBJICHHOCTH W YPOBHsI 00yYEHUs B JAJIbHEHIIIEM;

4) popMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTU YKU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3J0POBbIO, YCTAaHOBKHU
Ha 3/J0pOBBIH 00pa3 J>KWU3HU, OCO3HAHWE TIIOCIEACTBUH M HENPHUATHE BPEIHBIX MPHUBHIUEK
(ynmorpeOnieHusl alKorojisi, HApKOTUKOB, KYypEHHs), HEOOXOAUMOCTH COONIOACHUS TpaBUil
0€e301acHOCTH IIPHU 0OpAIEHUH ¢ XMMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM JKU3HU;

5) TpyA0BOr0 BOCIIMTAHUSA:

MHTEpEC K MPaKTHUYECKOMY H3YYEHHUIO MpodeccHii U TpyAa pazIndHOrO poja, yBaKEHHE K
TPYZy W pe3yJbTaTaM TPYAOBOM JEATEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS IPEIMETHBIX
3HaHUU 10 XMMUH, OCO3HAHHBIN BHIOOP MHAMBUYAJIbHON TPAaEKTOPUH MPOJOJIKEHHSI 00pa30BaHUs
C y4€TOM JHMYHOCTHBIX HHTEPECOB W CHOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX WHTEPECOB H
MOTPEOHOCTEH, YCIEIHON MPOPECCHOHATBHON JACITEILHOCTH U PA3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB a1alITUPOBATHCS B MPO(ECCHOHATILHOM Cpeie;

6) 3x0/10rMYecKOro BOCIIUTAHUS:



AKOJIOTMYECKHU Lel1eco00pa3HOE OTHOILIEHHE K NMPHUPOAE KAaK MCTOUHUKY XU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHHS, NMOHWMAaHHE IIEHHOCTH 3I0POBOTO W 0€30MacHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DPM3NYECKOMY U IICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHUE
[IEHHOCTH COOJIIOJICHHSI MpaBHJI 0€301acHOrO MOBEISHHS MpH padoTe C BEUIECTBAMH, a TAKKEe B
CUTYALMSIX, YTPOXKAKOIIUX 30POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH NMPUMEHSATH 3HAHUS, MOJIyYaeMble IPU W3YYEHUHU XUMUHM, JUIsl pelIeHus 3a/ad,
CBSI3aHHBIX C OKPYXaIIIEH NPUPOJHOW CpENOM, JUIsi TOBBIIIEHUS YPOBHS 3KOJIOTHYECKOMN
KyJbTYpbl, OCO3HAHUS TJI00AJBHOIO XapaKTepa HKOJIOTMYECKUX MPOoOJIeM M MyTed HX pEeLIeHHS
IIOCPEJICTBOM METOJ0B XUMHUH, HKOJIOIMYECKOTO MBIIUICHUS, YMEHMsS PYKOBOACTBOBAaTbCI UM B
ITIO3HABATEJILHOM, KOMMYHUKATUBHOW M COLIMATIbHOM MPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe wmerampeaMeTHBIX pe3yJdbTaTOB BBLICISIOT 3HAYMMBIE IS (DOPMUpPOBAHHS
MHUPOBO33pEHUSI OOIlIEHAayuHblEe NOHATUS (3aKOH, TEOpHs, MPUHLUI, THIOTE3a, (PaKT, cucrema,
MpoIiecC, SKCIEPUMEHT U JIPYToe.), KOTOPbIE HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YeOHBIX
IpeIMeTax M MO3BOJSIOT HA OCHOBE 3HAHMM M3 ATHX MpPeIMETOB (POPMUPOBATH MPEACTABIECHUE O
LEJIOCTHOH HAay4YHOM KapTUHE MHpa, M yHHMBEpCalbHble ydeOHbIE NEWUCTBUS (I10O3HABATENIbHBIC,
KOMMYHHUKATHBHBIC, PETYISATHBHBIE), KOTOpBIE OOecreunBaroT (OPMHUPOBAHWE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHHPOBAHUIO U OCYLIECTBIICHUIO YU€OHON JEeSITENbHOCTH.

ITo3HaBaTebHbIE YHMBepPcaJIbHbIe YUeOHbIe AeliCTBUS

Ba3oBble jlornyeckue AeiCTBUA:

YMEHUS MCIOJIb30BATh MPUEMBI JJOTHYECKOTO MBIIUICHHS IIPU OCBOCHHUH 3HAHUI: PACKPHIBAThH
CMBICJI XMMHUYECKUX MOHATUH (BBIAEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAHABIUBATh B3aUMOCBS3b
C IPYTMMU TIOHSTHSMH), UCIIOJIB30BATh MOHATHS ISl OOBSCHEHUST OTICIBHBIX (PAKTOB U SIBICHUM,
BHIOMPATh OCHOBAHWS W KPHUTEPHUU I KiIacCU(UKAIMM XUMHUYECKHUX BEHIECTB W XHUMHUYECKHX
peaKiuii, yCTaHABIMBATh MPUYNHHO-CIIEJACTBEHHBIE CBS3H MEXIY OOBEKTaMH W3yUYeHUs, CTPOUTHh
JIOTUYECKHE pacCyXIEHUsS (MHAYKTUBHbIE, NEAYKTHBHBIC, IO AHAJIOIMM), JAENaThb BBIBOJABI U
3aKJIFOYEHUS;

yMEHHE NPUMEHATh B IPOLIECCE IO3HAHUS TMOHATHS (IPEeIMETHbIE M METalpeAMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICNH, WCIIOIb3yeMble B XHMHH, INPEOOpPA30OBBIBATH IIHUPOKO
IPUMEHSEMbIE B XUMHUU MOJIEIbHBIE NPEJICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI AJIEMEHTA),
XUMUYecKass (GopMyJa W ypaBHEHHE XHMHYECKOH peaknuu — TMpPH PEHICHHH y4eOHO-
ITO3HABATEJIBHBIX 33/1a4, C Y4ETOM ITUX MOJEIIBHBIX IPEIACTABICHUMN BBISBIATh U XapaKTEPU30BaTh
CYLIECTBEHHbIE TPU3HAKN M3yYaeMbIX OOBEKTOB — XUMUYECKUX BELIECTB M XUMUYECKUX PEAKIHl,
BBISIBJISITH O0IIKE 3aKOHOMEPHOCTH, IPUUNHHO-CJIEICTBEHHBIE CBSI3U U POTUBOPEYHS B U3yUaEMbIX
IIpoLIeCCaX U SBJICHUSX.

Ba3oBble uccienoBarebcKkue AeCTBHA:

YMEHHUE HCIIOJIb30BATh ITOCTABICHHBIE BONPOCHI B KAYECTBE NHCTPYMEHTA ITO3HAHUS, a TaKkKe
B Ka4eCTBE OCHOBBI JUIsl (HOPMHUPOBAHMSI TMIIOTE3bI M0 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

pUOOpETEHNE OIbITa 10 IUIAHUPOBAHUIO, OpPraHU3alUd U TPOBEACHUIO YUYECHHUECKUX
AKCIEPUMEHTOB, YMEHUE HaOII0AaTh 3a XOJIOM IpOIEcca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €0
pe3yabTar, (QopMyIupoBaTh OOOOMICHHWS W BBIBOJIBI MO pE3yJibTaTaM MPOBEACHHOTO OIIBITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O MPOAEIaHHON padoTe.

Pa6ora ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHATH3UPOBATh U WHTEPIPETUPOBATH HHPOPMALIUIO PA3IMYHBIX BHIOB U
dbopM mpencTaBiIeHHs, MOMyYaeMyl0 M3 pPa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEepaTypa
XUMHUYECKOTO COJIEp KaHUs, CIIPaBOYHbIE MOcoOusl, pecypcbl HTEepHETa), KpUTUYECKU OLIEHUBATh
MIPOTUBOPEUHBYIO U HEJJOCTOBEPHYIO HHPOPMALHIO;

yMEHHE NPUMEHATh Pa3IMYHblE METOJABI U 3alPOChl IPU MOUCKE U OTOOpEe MHPOpMALUU U
COOTBETCTBYIOIIUX JaHHbBIX, HEOOXOAMMBIX JJIsS BBINOJIHEHUS YYEOHBIX M MO3HABATENIbHBIX 3ajay
ONpEeAENEHHOr0 THIIA, NPUOOpPETEHHE OmNbITa B O0O0JACTH MCIOIb30BaHUS HHPOPMAILMOHHO-
KOMMYHHKAaTUBHBIX TE€XHOJIOTMM, OBJAJECHUE KyJIbTYpPOH AKTUBHOIO HCIIOJIb30BAHMS Pa3IMUHBIX
MIOWCKOBBIX ~ CHCTEM, CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMAIBHYIO (OpPMY  IPEICTaBICHHS
MHPOPMALIMM W WUTIOCTPUPOBATh pEUIaeMble 3aJayll HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
IpyrumMu GpopMamMu rpaduKe ¥ 1X KOMOMHALIASAMU;



YMEHHME HCIIOJIb30BaTh W aAHAIM3UPOBaTh B IHpolecce Y4eOHOM M HCCiIeI0BaTENbCKON
JIeSITEIbHOCTH UH(POPMALIMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEIBCKOIO X035ICTBAa U TPAaHCIIOPTa Ha
COCTOSIHME OKPY>KaIOLIEH MPUPOIHON CPEBI.

KoMMmyHukaTHBHBIE YHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHHS 3a7aBaTh BOIMPOCHI (B X0/1€ uajora u (M) IUCKYCCUH) 1O CYIIECTBY 00CYKI1aeMOoi
TEMBI, POPMYJIMPOBATH CBOM MPEIIOKEHUSI OTHOCUTEIHLHO BBITOIHEHHS MPEUIOKEHHON 3a/1a4H;

YMEHHUS MIPEJICTABIATh MOJyYE€HHBIE PE3YJIbTaThl I03HABATEIbHON J1€ATENbHOCTH B YCTHBIX U
MUCBbMEHHBIX  TEKCTaX; JelaTh MPE3EHTALUI0  PE3YyJbTaTOB  BBIMNOJIHEHHUS  XUMHUYECKOIO
JKCIIEPUMEHTa (JTA0OpPaTOPHOTO OIBITa, J1a0OpaTOpHOW pPabOTHl TO WCCIICJOBAHUIO CBOWCTB
BEIIECTB, YIEOHOTO IMPOCKTA);

YMEHHSI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOW I103HAaBaTEIbHOU U
UCCJIEIOBATEIbCKOM AESITEIbHOCTHU MPU PELIEHUH BO3HUKAIOUIMX MPOOJIEM Ha OCHOBE YUETA O0IINX
MHTEPECOB M COIJIACOBAaHUS MO3ULUN (00CYXIeHHs, OOMEH MHEHHUSMHU, «MO3TOBBIE LITYPMBD»,
KOOpJMHAIIUSI COBMECTHBIX JEHCTBUI, ONPEIeNIeHNE KPUTEPUEB 110 OLIEHKE KayeCTBa BHIMOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHbIe YHHBepcaJbHbIe Y4eOHbIe AelicTBUS:

YMEHHE CaMOCTOSITEJIHO OINpPEAEATh LENH JAEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIUPOBATh U IIPU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JESATENIbHOCTb, BEIOMpATh HauboJsee
3 PEeKTHBHBIE CTIOCOOBI PEIICHUST yUCOHBIX U TIO3HABATEIFHBIX 33/1a4, CAMOCTOATEIBHO COCTABIISTh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA aITOPUTM ACHCTBUM MPHU BBINOJHEHUH 33aaHUN C YYETOM
MOJYYCHUST HOBBIX 3HAaHMH 00 M3y4aeMBIX OOBEKTaX — BENIECTBAX M PEAKIUAX, OICHUBAThH
COOTBETCTBHE IOJYYEHHOIO pe3ysibTaTa 3asBJICHHOW 1LI€JIM, YMEHUE UCIOJIb30BaTh U
aHaJIM3UPOBAaTh KOHTEKCTHI, IIpe/IjlaraéMbl€ B YCIOBUHU 3aJaHUM.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMETHBIX pPE3yNbTATOB IO OCBOCHHIO O00S3aTEIBHOTO  COJAEPKAHMS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOi  pabodeid MTpPOrpaMMOi, BBIACHSIOT: OCBOCHHBIE
00y4arolMMUCs Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOObI IeHCTBUH, criennduueckue 1 MpeIMeTHOM
obnactn «XUMHS», BUIBl JEATEIBHOCTH IO MOJYUYEHHUIO HOBOTO 3HAHMS, €ro HMHTEpIpEeTaIH,
peoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IMUHBIX YUEOHBIX U HOBBIX CUTYaLUsX.

K koHiy oOyueHuss B 8 kjacce npeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpa)kaTh c()OPMHUPOBAHHOCTH Y O0YUYaIOIINXCSl YMEHUI:

® pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHX IOHSATHI: aTOM, MOJEKYJa, XUMHYECKHH
AJIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEILIECTBO, CMECH (OAHOPOHASI U HEOIHOPOAHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs U MOJIEKYJISIpHash Macca, KOJIMYECTBO BEILECTBA,
MOJIb, MOJISIPHAs Macca, MaccoBas JOJs XHMHUYECKOTO »3JEMEHTa B COEAMHEHUH,
MOJIIpHBIN 00BEM, OKCU, KUCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULIATENLHOCTD, CTEIIEHb
OKHUCJICHUS, XHMUYECKas peakuus, Kiaccu(uKalus peakiuil: peakuuud COeAUHEHUS,
peaKuu pa3iokKeHHs], peaKkliy 3aMEIleHUs], peakui 00MeHa, 9K30- U SHAOTEPMUUYECKUE
peakIuu, TeTIOBOM 3PPEKT peakiuu, SAPO aToMa, ICKTPOHHBINA CIIOW aroma, aTOMHas
opOuTanb, paadyc aroMa, XMMHMYECKas CBs3b, IMOJIApHAs M HEMOJSpHAs KOBAJECHTHAas
CBA3b, MOHHAas CBs3b, WOH, KaTHOH, AaHMOH, pPacTBOpP, MaccoBas JOJIs BEIECTBa
(mporieHTHAsI KOHIIEHTPAIUs) B PaCTBOPE;

® JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHM W NPUMEHATH 3TU
MOHSITHA ITPU ONTUCAHUM BEILIECTB U UX MPEBPAIICHUN;

® HCHOJB30BATh XUMUYECKYIO CUMBOJIHKY JUISI COCTABJICHUS ()OPMYJI BEIIECTB M YPaBHEHUI
XUMHYECKUX PEAKIIU;

® OIpeleNsITh BaJEHTHOCTb AaTOMOB D3JEMEHTOB B OHHAPHBIX COEJAMHEHUSX, CTENEHb
OKHUCJICHUS DJIEMEHTOB B OHHAPHBIX COEAMHEHUAX, MPUHAIICKHOCTh BELIECTB K
OTpeNeIEHHOMY  KJIacCy COCOUHEHWH 10 (dopMmyiaMm, BHI XUMHUYECKOW CBSI3U
(xoBaJIeHTHasi 1 HOHHAsI) B HEOPTraHUUECKUX COCTUHEHMSIX;

e packpbiBaTh cMmbici [lepuonnueckoro 3akona J[. M. MenaeneeBa: JE€MOHCTPUPOBATH
MIOHMMAaHHE MEPUOJANYECKON 3aBUCHMOCTH CBOMCTB XMMMYECKHUX DJIEMEHTOB OT HX
nosio)keHuss B [lepumoguueckoil cucteme, 3aKOHOB COXpPAHEHMsI MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHa ABOTaJipo;



ONMMCHIBaTh M  XapakTepu3oBaTb TaOnuuHyro ¢opmy Ilepuoanueckoil cucTembl
XUMHUYECKHX JJIEMEHTOB: pasiuyarh MOHSTHUA «rJaBHas noArpynmna (A-rpymma)» u
«mobounas moarpynma (b-rpynma)», wmanbple W OOJBIIME TEPUOMBI, COOTHOCHUTH
0003HaueHHs, KOTOpble MMEIOTcs B Tabmune «llepmoanmdeckas cucreMa XHUMHYECKHX
anemenToB JI. M. MeHneneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsal dA1apa, oOliee 4YHCIO JIIEKTPOHOB U
pacnpeziesieHue UX Mo 3JIEKTPOHHBIM CIO0SAM);

KJIaCCU(PUIIMPOBATh XUMHUYECKHE BJIEMEHTHI, HEOPraHWMYECKHUE BEIIECTBA, XUMHUYECKUE
peakuuu (1O YUCIYy M COCTaBy Y4YaCTBYIOUIMX B PEAKIMHM BELIECTB, M0 TEIJIOBOMY
sbdexty);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PAa3TUYHBIX
KJIaCcCOB,  TOATBEpKAash  OMNMCAHWE  IMpPUMEPAMU  MOJEKYJSPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX pEaKLni;

IIPOrHO3UPOBAaTh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT HX KAu€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKAHUSI XUMUYECKHUX NPEBPAICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIUUCIISATH OTHOCUTEJIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIeMeHTa Mo (opMyJie COCTUHEHHUS, MACCOBYIO JOJIO BEHIECTBA B
pacTBoOpe, MPOBOJUTH PACUEThI 10 YPABHEHUIO XMMHUYECKOM peakluu;

IPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBbHON JESTENbHOCTH — aHaliu3 M CUHTES,
CpaBHEHHE, OO0OOIICHHWE, CHCTEMATH3aIUI0, KIacCU(DHUKAIWMIO, BBIIBICHHEC NPHYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JJI M3yYEHUS CBOICTB BEIIECTB M XMMHUYECKUX pEaKLui,
€CTECTBEHHO-HAYYHbIE METO/bl MO3HaHMsI — HAOJIIOJEHUE, U3MEpPEHUE, MOJIEIUPOBAHNUE,
AKCIEPUMEHT (peajbHbI U MBICICHHBIN);

cleloBaTh IMpaBWJIaM  I[OJIb30BAHMS  XMMHMYECKOM TMocyJol U  J1abopaTOpHBIM
0o00opyZ0BaHHEM, a TaKKe IpaBWIaM OOpalleHHs C BEIIECTBAMHU B COOTBETCTBUM C
MHCTPYKIUSMHU TIO BBITIOJTHEHUIO Ja0OpAaTOPHBIX XHMHUYECKHX OIBITOB IO TOJYYECHHIO U
coOMpaHHI0 Ta3000pa3HbIX BEMIECTB (BOAOpOJAa U KHUCIOPOJA), IMPUTOTOBIICHUIO
pacTBOpPOB C OMPEACIIEHHON MacCOBOW J0JIEd pacTBOPEHHOTO BEMIECTBA, MUIAHUPOBATH U
IIPOBOAMTH XMMHUYECKHE SKCIIEPUMEHTHI 110 pPAClO3HABAHMIO PAcCTBOPOB IIEJIOYEH U
KHCJIOT C IOMOIIBI0 MHIUKATOPOB (JIakMyc, (heHOI(TaTeHH, METHIOPAHX U IPYTHE).

K koHiy oOyueHus B 9 kjacce npeIMeTHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpa)kaTh c()OPMHUPOBAHHOCTH Y O0YUYaIOIIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKUX IIOHSATHUN: XMMHYECKUM DJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTMOH, aHWUOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAaJECHTHOCT,
AIEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCICHUS, XMMUYECKasl PEaKLIHsl, XUMUYECKasl CBA3b,
TeroBoi  3¢ddekr peakumu, MOIb, MOJSPHBIA O00BEM, pPacTBOP, DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAss JUCCOLMAMs, pPEaKIUM HOHHOTO OOMEHa,
KaTaJln3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHMBIE pPEaKIWH,
OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUN, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCICHUE
¥ BOCCTaHOBJICHHE, aJUIOTPOMUsS, aM(OTEpHOCTh, XWMHUECKas CBS3b (KOBaJICHTHAS,
MOHHAs, METaJNIN4ecKas), KpHUCTaUIMYecKash pemérka, KOppo3Hs METaJUIOB, CIUIABBI,
CKOpPOCTh XUMHUYECKOW PEaKLMH, NPeAesbHO JomyctuMas koHeHTpanus 111K BemecTsa;
WUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKHMX IIOHATUH M NPHUMEHATh 3TH
MIOHATUSA ITPU ONMCAHUM BEIIECTB U UX MPEBPALCHU;

UCTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY IS COCTaBJICHUS ()OPMYJI BEIIECTB M YPaBHEHHI
XUMHYECKUX PEAKIIU;

ONPENEIATh BAJEHTHOCTh U CTEIIEHb OKUCIEHUS XMMUYECKUX JIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOrO COCTaBa, MIPUHAMJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COCAMHEHUH
no ¢opmyiaM, BHJI XUMHUYECKOW CBSI3M (KOBAJICHTHAs, WOHHAs, METaJUIN4ecKas) B
HEOPTraHMYECKUX COCINMHEHHSX, 3aps]] HOHA IO XUMHUYECKOH (hopMyIie, XapaKkTep Cpebl B
BOJHBIX pacTBOpPax HEOPraHUYECKUX COCAMHEHUM, TUI KPHUCTAUIMYECKOM pPEIIETKH
KOHKPETHOTI'O BEILIECTBA;

packpsiBaTh cMbich [lepuoanueckoro 3akona /. 1. MenneneeBa u JEMOHCTPUPOBATH €I0
NOHMMaHMEe: OMHUCHIBATh W XapakTepu3oBaTh TaOmmuHyo ¢opmy [lepuoandeckoit
CUCTEMbI XMMHMUYECKHX 3JIEMEHTOB: pa3InyaTh MOHITUS «TJIaBHas noArpynna (A-rpymnmna)»



u «mobounas mnoxarpynmna (b-rpymma)», mameie uw OoNbIIME TMEPHOABI, COOTHOCHUTH
0003Ha4YEHMsI, KOTOpbIE HMEIOTCS B MEPUOJUYECKONM Tabiule, C YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3apsi sjpa,
olliee 4uciao 3IEKTPOHOB M PACIPEAETICHUE UX IO 3JIEKTPOHHBIM CJ0SIM), OOBSACHATH
o0111e 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB 3JIEMEHTOB M UX COSAUHEHUH B Ipenenax
MaJibIX EPUOJOB U IVIaBHBIX MOATPYII C YYETOM CTPOEHHS UX aTOMOB;
KJIaCCU(PUIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHWUYECKHUE BEIIECTBA, XUMHUYECKUE
peakuuu (1O YUCIy M COCTaBy Y4YaCTBYIOUIMX B PEAKIMHM BELIECTB, M0 TEIJIOBOMY
3 eKTy, 0 UIMEHEHUIO CTETICHEH OKUCICHHS XUMHYECKHIX DJIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATE) O0OIINE U CTIEHIM(PUICCKAE XUMUUYECKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB, MOATBEPXK/Aas OMHUCAHUE NMPUMEPAMU MOJEKYJSIPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIAM;

COCTaBJISITh YPAaBHEHHUS DJICKTPOJUTHUUYECKON AUCCOUMALMMU KHUCIIOT, WIEIIOYEH U COJIEH,
MOJIHBIE W COKpAIIEHHBIE YPaBHEHHs PEaKIUi MOHHOTO OOMEHa, YpaBHEHHs pPEakKlui,
MOJITBEP K IAIOLINX CYLIECTBOBAHNE IT€HETUUECKOM CBSI3U MEXY BEILECTBAMH Pa3IMUHBIX
KJIACCOB;

pacKpbIiBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OallaHCa ATHX PeaKIluii;

IIPOrHO3UPOBAaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
MIPOTEKAHUSI XMMUYECKUX MPEBPAILIEHUN B Pa3IMYHbIX YCIOBUSAX;

BBIUUCIISATH OTHOCUTEJIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIeMeHTa Mo (opMyJie COCTUHEHHUS, MACCOBYIO JOJIO BEHIECTBA B
pacTBope, MPOBOJUTH PAacUEThI 10 YPAaBHEHUIO XMMHUUYECKOM peakluu;

coOnrofaTh MpaBuUja IOJB30BAHUS  XUMHYECKOM MOCYJOM U JIaDOpaTOpHBIM
o0opya0OBaHHEM, a TakKe IpaBuUia OOpalleHHs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKIUSMHU TIO BBITIOJTHEHUIO Ja0OpAaTOPHBIX XHMHUYECKHX OIBITOB IO TOJYYECHHIO U
coOupaHHIo ra3000pa3HbIX BEUIECTB (AaMMHUAKa U YIJIEKHCIIOTO rasa);

MIPOBOAMTH PEAKIMH, MOJTBEP)KIAIOLINE KAaueCTBEHHBIM COCTAaB PA3JIMYHBIX BEILECTB:
pacrlo3HaBaTh ONBITHBIM IyTEM XJIOpUI-, OpOMHI-, HOAWI-, KapOoHar-, docdar-,
CHIIMKAT-, CyIb(aT-, THAPOKCHI-HOHBI, KATHOHBI aMMOHUSI ¥ HOHBI H3YYCHHBIX METAJIIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBLHON JESITENIbHOCTH — aHalIW3 M CUHTES,
cpaBHEHME, 0000IIEHNE, CUCTEMATU3ALNIO, BBISIBIEHUE PUYMHHO-CIEICTBEHHBIX CBSI3EH
— JUIs WU3Y4YEHUs CBOICTB BEIIECTB M XHMHUYECKUX PpEAKLUN, €CTECTBEHHO-HAy4YHbIE
METO/Ibl IO3HAHUS — HAOI0ACHNUE, U3MEPEHHE, MOICITUPOBAHNE, SKCIIEPUMEHT (peanbHbIN
Y MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
HauMeHoBaHue KoJsnuyecTBo 4acon .
Ne JJleKTpoHHbIe (U (poBLIE) BocnuraTe/ibHbIH MOTEHIIHA N3Y4YCHUSA
Pa3ieyIOB U TEM Kontpoanubie | lpakTuyeckne
n/n Bcero o0pasoBaTe/bHbIE PecypChl TeMbl (YPOKa, 3aHATHS)
NporpamMMal paboThI paboThI
Pa3nea 1. IleppoHavyaibHble XUMUYECKHE OHATHS
XuMusi — BaKHast MarpuoTtnueckoe BocnUuraHue:
11 00JacTh €CTECTBO3HAHUS 5 ) Bbu6nnoteka I1OK https:// | Bocnuranue nentoctsoro
' U IPAKTHYECKOM m.edsoo.ru/7f41837¢ OTHOIICHWA K OTCUCCTBCHHOMY
KyJIbTypPHOMY, HCTOPHIECKOMY U
JIEATEIIbHOCTH YEJIOBEKA
HAyYHOMY HAacCIIeIUIO0, TOHUMaHUe
3HAUCHUS] XUMUYECKOI HAYKH B
YKH3HU COBPEMEHHOT0 00IIIeCTBa,
CIOCOOHOCTH BIIAJIETh TIOCTOBEPHOI
uHpOopMaIHen o0 MepeIOBhIX
JOCTH)KCHHSX ¥ OTKPBITUSIX MUPOBOIA
Y OTE€YECTBEHHON XHUMUH,
3aMHTCPCCOBAHHOCTh B HAYUYHBIX
12 BeecTBa 1 XUMHYECKHE 15 1 bubmorexa IOK https:// | 3panmsax 06 ycTpoiicTse Mupa u o6IIeCTBa.
' peakuuu m.edsoo.ru/7f41837¢ IleHHOCTH HAYYHOI0 MO3HAHMS
dopmupoBaHUE MHPOBO33PEHIECKOTO
MMpeACTaBJICHHUA O BEUICCTBC U
XMMHYECKOH PeaKIny, COOTBETCTBYOLIHE
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U
COCTABJISIOIINE OCHOBY JIJIsI
NOHMMAaHUS CYIIHOCTH HAy4YHOM
KapTHHBI MHPA.
Hroro no pazneny 20
Pa3zgen 2. BaxxHeinmue npeacTraBuTe/ M HEOPraHM4eCKNX BellecTB
2.1 Bozayx. Kucnopog. 6 1 bubnuorexa [{OK https:// I{leHHOCTH HAYYHOI0 MO3HAHMSL:
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[Tousttue 006 oxcuImax

m.edsoo.ru/7f41837¢

(DOpMI/IpOBaHI/Ie IIO3HaBATCJIbHBIX MOTHBOB,

2.2

Bonopoxa. ITonsarue o
KHCJIOTax U COJIAX

bubmuoreka [{OK https:/
m.edsoo.ru/7f41837¢

HAIPABJICHHBIX Ha MOJIYYCHUE HOBBIX 3HAHUMA
110 XUMUH, HEOOXOIUMBIX JIJI1 OOBICHEHUS
HaOII0JaeMBIX TIPOIIECCOB M SBJICHU,

2.3

Bopna. PactBopsl.
[Tonsitue 06 OCHOBaHUSAX

bubmuoreka [{OK https:/
m.edsoo.ru/7f41837¢

MO3HaBaTeNbHOMN, THPOPMAIIMOHHOM
U YUTATEJIbCKOU KyJbTYPBL.

24

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COEeIMHEHUN

11

bubmuoteka I{OK https:/
m.edsoo.ru/7f41837¢

®opMupoBaHUE HABBIKOB
CaMOCTOSATEIBHON paObOTHI C
y4eOHBIMU TEKCTaMH, CIIPABOYHON
JIUTEpPaTypOr, JOCTYITHBIMU
TEXHUYCCKUMH CPEICTBAMHU
MH(OPMAITMOHHBIX TEXHOJIOTHIA.
dopMUpOBaHHUE HHTEPECA K
00yYCHUIO U MMO3HAHUIO,
T0003HATENNEHOCTH, TOTOBHOCTH 1
CITOCOOHOCTH K caM0O0Opa30BaHHUIO.
IK0JI0THYECKOe BOCTIMTAHME!
DopMUpPOBaHUE FKOJIOTUUECKU
1Ie7Ieco00pa3HOero OTHOIICHHUS K
MIPUPOJIE KaK UCTOYHUKY JKH3HH Ha
3emite, OCHOBE €€ CYIIeCTBOBAHHUSA,
MIOHUMAaHHUE [IEHHOCTH 37I0POBOTO U
Oe3omacHoOro o0pasa KU3HH,
OTBETCTBEHHOE OTHOIICHHE K
CcOOCTBEHHOMY (PH3HUECKOMY

Hroro no pazgeny

30

Pa3nen 3. [lepuoanyeckuii 3axon u [lepuoguyeckas cucrema xummnueckux 3jiemMeHToB J. . MengesneeBa. CTpoeHue aToMOB. XUMHUYECKAS CBA3b.

OKHCIANTENbHO-BOCCTAHOBHUTEIbHbIE pPeaKkuumn

3.1

[Tepuoauyeckuii 3aKoH U
[lepuonuueckas cuctema
XUMHYECKUX dJIEMEHTOB [].
U. MengeneeBa. CtpoeHue

bubmuoreka L1IOK https://
m.edsoo.ru/7f41837¢

IIaTpuoTHyecKkoe BOCIIUTAHUE:
[TIOHUMAaHNE 3HAYEHUS] XUMHYECKON
HAaYKH B KU3HH COBPEMEHHOTO
00111ecTBa, CIIOCOOHOCTH BIIAIETh
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aToMa

XUMHYECKAA CBA3b.
OKHUCIIUTENBHO-
3.2

BOCCTAHOBHUTEJILHBIE
peakimu

bu6mmoreka [IOK https://
m.edsoo.ru/7f41837¢

Hroro no pazneny

15

bu6mmoreka I{OK https://
m.edsoo.ru/7f41837¢

JIOCTOBEPHOM MH(pOpMAIIHEH 0 MEPEIOBBIX J0-
CTHDKEHUSIX U OTKPBITUSIX B MUPOBOH U
OTEUYECTBEHHOW XMMHH, 3aNHTEPECOBAHHOCTH B
HAyYHBIX 3HAHHUAX 00 yCTpOWCTBE MUpa U 00-
IIECTBA.

IK0JI0rHYeCKOe BOCIIMTAHME:

CIIOCOOHOCTH MMPUMEHSTEH 3HAHUA,

MOJIy4aeMble MPU U3YUCHUU XUMUHN

JUTSL pelIeHUs 3a7a4, CBA3aHHBIX COKpYKarolei
TIPUPOJTHON CPEIOM, TS IIOBBIIICHHS YPOBHS
3KOJIOTUYECKOU KYJIBTYPHI,

OCO3HaHUS I100ATLHOTO XapaKTepa
AKOJIOTUYECKUX TIPOOIIEM U TyTeH 1X

pelIeHus MOCPEACTBOM METOI0B XUMUH.
TpynoBoe BociuTaHue:

(hopMupOBaHUE UHTEPECA K IPAKTUICCKOMY
A3YyUYEHUIO TTpodeccrii U Tpyaa pa3IMgHOTO
pona, yBaKeHHE K TPYIy U pe3yibTaTaM TPYyI0-
BOM JIEATEIBHOCTH, B TOM YHUCJIC HA

OCHOBE NMPUMEHEHUS IPEIMETHBIX 3HAHUN 110
XUMUH, OCO3HAHHBIN BBIOOP WHIUBUIYATEHOM
TPACKTOPHUHU TIPOIOIDKEHUST 00pa30BaHUS C
Y4ETOM JTMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XMMHUHU.

PesepBHOE Bpems

bu6mmoreka I{OK https://
m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68
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9 KUIACC

HaumenoBanue

KoanyecTBo yacos

Ne DieKTpoHHbIE (HH(POBDIE) BocnuraTe/ibHbIH MOTEHIIHA
pa3/ejioB U TEM Kontpoanubie | MpakTuyeckne
n/n Bcero o0pa3oBaTeJbHbIE PeCypChI U3y4YeHHs TeMbl (YPOKa, 3aHATHS)
nporpamMmMbl paboThI padoThI
Pasnen 1. BemecTBo 1 XMMHU4YecKHe peaKIuu
IToBTOpEHUE U I'paxnanckoe BoCIUTAHHE:
YIIyOneHHe 3HAHHIT Bu6suorexa ITOK https:/ (hopmupoBaHUe IPEICTABICHUH O
1.1 5 1 . COIMAJILHBIX HOPMAaX U MpaBUIIax
OCHOBHBIX Pa3JeoB m.edsoo.ru/7f41a636 N
MEKJIMYHOCTHBIX OTHOILICHUH B
Kypca 8 kiacca KOJJICKTHBE, KOMMYHHKAaTUBHON
OCHOBHEIE KOMIIETEHTHOCTH B OOIIIECTBEHHO
12 4 bubnmuoteka [{OK https:/ MOJIE3HOH, y4eOHO-
: 3aKOHOMCPHOCTH m.edsoo.ru/7f41a636 HCCIIE0BATEIILCKOM, TBOPYECKON 1
XUMHYICCKHUX PCAKIINHN JIPYTUX BUIAX JAEATEIHHOCTH,
TOTOBHOCTH K Pa3sHOOOpa3zHOH
COBMECTHOM JIESATEIFHOCTH TIPH
BBITIOJTHEHUH YUCOHBIX,
MO3HABATENBHBIX 33/1a4, BBIIOJHCHUH X1 -
MHYECKUX IKCIIEPUMEHTOB.
JKO0JI0THYECKOe BOCUTAHME: OCO3HAHNE
LIEHHOCTH COOJIOICHHS
ONeKTpOIUTHIECKas! IpaBHJI OE30IIACHOTO TIOBEJICHUS
|3 |AuMeccounanys. g ! i bubnmoreka [{OK https:/ npH paboTe ¢ BELIECTBAMH, a TAKKe
' XUMHUYECKUE PEAKIUU B m.edsoo.ru/7f41a636 B CUTYyalUsX, yIPOXKAIOMIHUX 310POBBIO U

pacTBopax

JKU3HU JIIOJICH;

CHOCOOHOCTh TPUMEHSThH 3HAHHSA, TIOTyYa-
eMbIe TIPY U3yYEeHUN XUMHUH,

JUTA peLeHus 3a/1a4, CBA3aHHBIX C
OKpY>Karollel IPUPOJHON CPEIO.
LleHHOCTH HAYYHOTO MO3HAHMS:
(hopmupoBaHUE TO3HABATEIIHHBIX
MOTHBOB, HAIPABJICHHBIX Ha



https://m.edsoo.ru/7f41a636
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[IOJTy4YE€HHE HOBBIX 3HAHHUI 110 XHMHH,
HEo0XoauMBble 111 00bsSCHEHUS Habmoaa-
€MBIX MPOLIECCOB U ABJIECHUH,
MO03HABATENbHOM, HHPOPMAIIMOHHOM

1 YATATENbCKOM KYJIbTYPBI, B TOM

Hroro no pazneny
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YTJICT HABBIRUB CAMOUUTUN 1T/ IbHUM

Pa3znen 2. HeMeTaJJIBI H HX COeTMHEHUS

OO61mas xapakTepucTUKa

bu6mmoreka [IOK https://
2.1
XUMHUYECKHUX IJIEMEHTOB 4 m.edsoo. /7412636
VI A-rpynmel. ["anorenst
OO61mas xapakTepucTUKa
29 XAMUYECKHX 3JIEMEHTOB 6 bu6mmoreka [HOK https://
' VIA-rpynmst. Cepa u eé m.edsoo.ru/7f41a636
COCTMHCHHUS
OO6m1as xapakTepucTuKa
XUMHYCCKHX JJIEMEHTOB Eub 1IOK hitps.//
nonroTeka ps:
2.3 | VA- LA
TPYIHEL AS0T, 7 m.edsoo.ru/7f41a636
docdop u nx
COCTMHCHHUS
OO61mas xapakTepucTUKa
94 | XMMHYECKHX DIIEMEHTOB 2 bu6mmoreka [{OK https://
‘ IVA-rpynmsl. Yriepon u m.edsoo.ru/7f41a636

KPEMHHH U UX

®opMuUpOBaHUS KYJbTYPbI

300POBbSL:

0CO3HAaHUE LIEHHOCTH JKU3HH,
OTBETCTBEHHOT'O OTHOILIECHHUS K

CBOEMY 37I0POBbIO, YCTAHOBKA Ha
3II0POBBII 00pa3 )KU3HU, OCO3HAHHE
MOCJIEACTBUN U HETIPUATHE BPETHBIX
MIPUBBIYEK (YIOTPeOICHUS

AJIKOTOJIsl, HAPKOTHUKOB, KypEHHS),
HEOOXOIMMOCTH COOJTFOIEHHS

IIpaBuII 0€30IaCHOCTH MIPU OOpAILEHHH C
XMMUYECKUMH BEIIECTBAMHU B OBITY U pe-
ANbHON XKU3HU.

IKO0JI0THYECKOe BOCTIUTAHUE:
CIOCOOHOCTh IPUMEHATH 3HAHUS,
[IOJIy4aeMble IPH U3yUYEHUN XUMUH,

JUISL peleHHs 3aad, CBA3aHHbIX C
OKpY>Karollel MPUPOIHON CpesloH,
TOBBIIIICHHE YPOBHSI SKOJIOTHUECKON
KYJIbTYPBI, 0CO3HaHUE TII00ATEHOTO
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COCAUMHECHUA

XapakTepa dKOJIOTHIECKUX po0iIeM

U IIyTeH UX peleHusl HOCPEICTBOM
METOJIOB XMMHUH, (popMHUpOBaHUE
3KOJIOTHYCCKOI'O MbIIIJICHUA,

YMEHUS PYKOBOACTBOBATHCSI UM B
MO3HaBaTebHONW, KOMMYHUKAaTUBHON U
COLIMAJILHOM MPaKTHUKE.

TpynoBoe BociuTanue:

dopMUpOBaHHUE HHTEPECA K
HpaKTI/I‘-IeCKOMy I/I3yquI/HO

rpoeccuii u Tpyaa pa3InIHOTO POJa,
YBaXCHUE K TPYAY U pe3yJbTaTaM TpyAo-
BOI71 JACATCIBbHOCTH, B TOM YHCJIC HAa
OCHOBC HpI/IMeHCHI/Iﬂ HpCIIMeTHLIX?;HaHI/Iﬁ
10 XUMHH, OCO3HAHHBIN BHIOOD WHINBH-

Nroro no pazpeny 25

AYydJIbHUN TPACURTUPDNA IIPUAUJI}KEHH;] |

Pa3zgen 3. MeTa/JIBI M UX COCIUHEHUSA




3.1

OO01ue cBolcTBa
METAJUIOB

bu6mmoreka [IOK https://
m.edsoo.ru/7f41a636

3.2

Bakueiinme Metamisl 1
UX COCOUHEHUI

16

bubmuoreka [{OK https://
m.edsoo.ru/7f41a636

ITaTpuoTHYecKOe BOCIIUTAHUE:
(hopMUpOBaHUE IIECHHOCTHOTO
OTHOIIIEHUS K OTEYeCTBEHHOMY
KyJIbTYPHOMY, HICTOPUIECKOMY H
Hay4YHOMY HACIIEINI0, TOHUMAaHUS
3HAUYCHUS XUMUYECKON HAyKH B
JKU3HH COBPEMEHHOTO 00IIecTBa,
CHOCOOHOCTH BIIAJIETh TOCTOBEPHOM
rH(pOpPMAITUEH O IePEIOBBIX
JOCTKEHUAX U OTKPBITHUSIX
MHPOBOM U OTEUYECTBEHHON XUMHH.
I{eHHOCTH HAYYHOTI'0 MO3HAHUS
(hopMupoBaHUE MO3HABATENHEHBIX
MOTHBOB, HAallPaBJICHHBIX HA
MOJIYYCHUE HOBBIX 3HAHUM T10
XAMHUHU, HEOOXOIUMBIX JI1 OOBICHEHUS
HaOII0JaeMBIX TTPOIECCOB U SIBICHUH,
TT03HABATENHLHOM, HHPOPMAITMOHHOMN
U YUTATEIbCKON KyJIbTYPHI, B TOM
YHUCJIE HABBIKOB CAMOCTOSATEIBHOM
paboTHI ¢ Y4eOHBIMU TEKCTaMH,
CIIPABOYHOM JIMTEPATYPOH,
JIOCTYTTHBIMHA TEXHUYECKIMH
cpeacTBamMu HHGOPMAITHOHHBIX
TEXHOJIOTUH.

Hroro no pazgeny

20

Pa3znen 4. Xumus u oxkpy:xaomas cpeaa

4.1

BGIHGCTBa N MaTCpHrabl
B JXM3HH YCJIOBCKA

bubmuoreka [{OK https:/
m.edsoo.ru/7f41a636

TpyaoBoe BociuTaHUE:
(hopMupoBaHUe UHTEpPECa K
MPaKTUIECKOMY U3YyYEHHIO
npodeccuil U Tpyaa pa3IHuHOrO
poza, yBaKeHHUE K TPyLy U
pe3yabTaTam TpyI0BOi
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JIeSITEILHOCTH, B TOM YMCJIE Ha
OCHOBE MPUMEHEHUS MPEIMETHBIX3HAHU T
110 XMMUH, OCO3HAHHBIN

BBIOOD WHAMBHYaTbHON
TPACKTOPHUU TPOIOJIKSHHS
00pa30BaHus C Y4ETOM JTUYHOCTHBIX
HWHTEPECOB U CITOCOOHOCTH K XUMUH,
0OIIECTBEHHBIX HHTEPECOB U
MMOTPEOHOCTEH, YCIIEIIHOM
po(hecCHOHANTBHON NIEeATENIbHOCTH
U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aJIalITUPOBATHCS B
poecCHOHANBHOMH cpere.
LleHHOCTH HAYYHOTO MO3HAHUSI:
HHTEpeC K 00YUYEeHHUIO U TIO3HAHHIO,
JIF0003HATEIBLHOCTh, TOTOBHOCTh U
CITOCOOHOCTH K CaMO00pa30BaHHUIO,
MPOEKTHOW U UCCIIEIOBATENbCKOMN
JIeSITeTbHOCTH, K OCO3HAHHOMY
BBEIOOPY HAIIPABICHHOCTH M YPOBHS
00y4eHMSI B TaTbHEHTIIEM.

Hroro no pazneny 3
bubmuoteka [{OK https:/
P
SICPBHOC BpeMAL 3 m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO
68 4 7

YACOB I10 ITPOTPAMME
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ITOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
KosmmuecTBo yacoB Mcnoan3oBanue
Ne Tema ypoka Kontpo IpakTn DJIeKTPOHHbIE HU(POBLIE 260pyn03annﬂ"HO
n/n Bceero JIbHbIE qyecKue o0pa3oBaTeJIbHbIE pecypChl Touka pocra" u
padoTsI padoTsI ArpOTeXHHYeCKOI o
000py10BaHUA
IIpeamer xumuu. Poiabs XUMuM B )KU3HU bubnuoreka L{OK https://
1 1
yejoBeka. Tesa U BemecTsa m.edsoo.ru/ff0d210c¢
bubmuoreka [{OK https:/
2 [TonaTre 0 MeTOoAaX MO3HAHUS B XUMUHU 1 m.edsoo.ru/f0d227e
[TpakTrueckas padora Ne 1 «IIpaBuna Lugposas
. nabopaTopus 1o
paloThl B 1a00paTOpUX U MPUEMBI bu6mmoreka LIOK https://
3 oOpaitieHus ¢ J1abopaTOpHBIM ! ! m.edsoo.ru/ff0d23dc XMuK «POOUKIA0.
paiil paTop ] ] Ha6op OI'D o
000pyIOBaHUEMY
XUMUHU
4 Yucteie BemecTBa 1 cMecu. CriocoObl 1 bubmuoreka I{OK https:/
pa3ielIeHusl CMecen m.edsoo.ru/ff0d26ca
I1 02 «P
| Do oo 02 bmaee | | oo oKy | Hasoporo
pUMEp P m.edsoo.ru/ff0d28c8 XUMHUHA
COJIN)»
bubmuoteka I{OK https:/
6 ATOMBI U MOJIEKYJIbI 1 m edsoo.rw/F0d2a6¢
XUMHUYECKHUE FIIEMEHTHI. 3HAKU (CUMBOJIbI) bubnuotexa [{OK https:/
7 1
XAMWYECKHAX 3JIEMEHTOB m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK https://
8 [IpocThle u cllOXHBIE BEllleCTBa 1 m.edsoo ru/f0d2a6e
9 ATOMHO-MOJIEKYJISIDHOE YUEHHE 1 bubnnoreka [{OK https://
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m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK https://
1 X .
0 uMudeckas popmyna. BaneHTHOCTD m.edsoo ru/ff0d2eae
aTOMOB XMMHUYECKHX 3JIEMEHTOB
OTHOCUTENBHAs aTOMHAs Macca.
OtHOCUTENbHAs MOJIEKYJISIpHAsl Macca.
11 Pacuem monexyns, Hoz MECCbl buomuorexa LIOK hitps.//
VAP m.edsoo.ru/ff0d323¢
XUMUYECKUX 6eU{eCme, UCNOIb3YeMbIX 6
CelbCKOM X03Alicmee
MaccoBas 1011 XMMAYECKOTO 3JIEMEHTA B
12 coequHeHnu. Pacuem maccoeoit oonu bubmuorexa [{OK hittps:/
I1emMenma 6 y0oopenusax, cpeocmeax m.edsoo.ru/ff0d350c
3Quiumol pacmeruil
13 KosmmuectBo BemectBa. Moib. MostsspHast bubmuoteka [{OK https:/
macca m.edsoo.ru/ff0d5230
14 PU3NYECKUE U XUMUYECKUE SBIICHUS. bubnmoreka [{OK https:// Ha6op OI'D no xumun
XUMUYECKask peakius m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycnoBus MPOTEKaHUS
15 XUMUYECKUX peakuuil. Ilpasuna bubnuoteka [{OK hittps:/
CMeUUBAHUA XUMUYECKUX 6eUieCme, m.edsoo.ru/ff0d3al6
UCNOIB3YEMBIX 8 CEIbCKOM XO03ATUCMEe
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnmoreka [{OK https://
XHUMHYECKUE YPABHEHHUSI m.edsoo.ru/ff0d3b88
17 Beruuciienns KoaudecTBa, MacChl BEECTBA bubnunorexa IHOK https://
110 YPABHEHUSIM XUMHUUYECKUX PEAKIUI m.edsoo.ru/ff0d5708
Knaccudukanus XuMUuecKux peakiuii
18 (coe HH%HHHH A3IIOSKCHISL 3a1\IZe ;{HH bubnuoreka [{OK https:// Ha6op OI'D no
o s » SAMCIHICHIA, m_edsoo.ru/ff0d3f34 XHMHH
oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBINi- bubnuorexa [{OK hittps://
sHIMKIoneANCT. OO00IICHHE 1 m.edsoo.ru/ff0d40c4
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cUCTEeMAaTH3aIysI 3HaHUN

Kontponbnas padota Nel o teme

bubmuoreka [{OK https:/

2
0 «BemecTBa U XUMUYECKHUE PEAKLIUID) m.edso0.ru/ff0d4290
Boznyx — cmech razos. Coctas Bo3znyxa.
21 KI/IcJJ:II}c]) 0J1 — DJIEMEHT U MPOCTOE v Bubmorexa LIOK https://
poa P m.edsoo.ru/ff0d448e
BeniecTBo. O30H
duznyueckre 1 XMUMUYECKHE CBOMCTBA
22 KHCJI0pOJia (peakluu OKUCIIEHUS, TOPEHNUE) bubmnorexa HOK hitps:/)
poJia tpeakit - TOP ' m.edsoo.ru/ff0d4614
[TonsiTue 06 okcHuaax
CriocoOBbI oNTy4eHHs KUCIOPo/ia B
23 J1aboparto I/II/Ii I OMBIIJ_IJ'ICHpHOHCTI/I Bubmorexa LIOK https://
paTop P ) m.edsoo.ru/ff0d497a
IIpumeHeHne Kuciopoaa
TennoBoii 3¢ ekt XuMUIECKOH peakiuy, Hudgposan
MOHSTHE O TEPMOXHUMHYECKOM YPAaBHCHHH, nabopamopus no
24 9K30- U DHAOTEPMHUUYECKUX PEAKIUSX. bubnuoteka [{OK https:/ xumuu «Pobuxnaon,
IK30mepmuuecKkue peakyuu, m.edsoo.ru/ff0d4790 oamuux
npomexaoujue npu SHUEHUU pacmenuil. memnepamypuol unu
Cozoanue KOMnOCMHBIX AM. mepmomemp
TomuBo (He(Th, yroiab U METaH).
25 3a H3H€I§He(11;03, yxa CTIOCOOBI Z:ro brbamorexa HOK htps:i:
P AYxa, m.edsoo.ru/ff0d4c4a
MIPEeAOTBPALICHUS
[Tpaktrueckas padota Ne 3 o Teme
26 «[Tomyuenue u cobupanue Kucioposa brbmorexa HOK hitps:i: Habop OI'S o
o > m.edsoo.ru/ff0d4ae2 XUMHUHU
W3YYEHUE €TI0 CBOMCTBY»
Bonopon — 351eMeHT U IIpocToe BELECTBO. bu6mmoreka LIOK https://
27
Haxoxnenne B ipupose m.edsoo.ru/ff0d4dd0
3 PuU3NYECKHE U XUMUYECKUE CBOWCTBA bubnuoreka L{OK https://
BoJiopoJia. [Ipumenenue Bogopoaa m.edsoo.ru/ff0d4dd0
29 [lonsitue o kucnorax u consix. Iouamue o bubnmoreka [{OK https:// Komnnekm  yuebno-
KUCJIOMHOCIMU NOY6bl, OnpedeieHue m.edsoo.ru/ff0d50d2 Aa0OpamopHo2o
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Kucjiomunocmu nou4ebsl

odopyoosanus

"Aeponom-noneeoo"
[Hudposas
nabopaTopus 1o
XuMuH «Pobukiady.

Crioco6bl MoJTydeHus: BOAOpoJa B

bubmuoteka [{OK https:/

30 naboparopuu m.edsoo.ru/ff0d4dd0
[Tpaxtrueckas padota Ne 4 o Teme
31 <<1P[0J'ITI:II:HI/IG 1;/115 06HT e Blz) ; 1;4 a bubmuoreka [{OK https:/ Ha6op OI'D o
Y oHUp FOPOA, m.edsoo.ru/f0d4f42 XHMHH
W3YUYEHUE E€r0 CBOMCTBY»
. N bubmuoreka [{OK https:/
32 Mounsipablii 00bEM razoB. 3akoH ABorajpo m.edsoo.ru/ff0d542e
Breruucnenns o0béma, KoarmdecTBa
33 BEILIECTBA rasa 1o erc; HU3BECTHOM Bubmorexa LIOK https://
Hl My m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA M 00BEMY
Breruucienns 00EMOB ra30B 110
34 ABHEHUIO PEAKIIMHM HA OCHOBE 3aKOHA Bubnworexka LIOK hitps:/)
yp . peaxil N m.edsoo.1u/ff0d5708
00BEMHBIX OTHOIIICHUI T'a30B
. bubmuoteka [{OK https:/
35 duznYecKre 1 XMMUYECKUE CBOMCTBA BOIbI m.edsoo.ru/f0d587a
36 CocraB ocHoBanuii. [lorsTre 00 bubmuoreka I{OK https:/
HHAUKATOpax m.edsoo.ru/ff0d59¢e2
Boja kak pacTBOpuTENbh B TOM YHUCIIE
MUHEPATIbHBIX 6eULeCH8, 6HOCUMBIX 8 Komnnexm  yuebono-
nougy 6 Kauecmee y0o0OpeHusi. oopamopH
OUEY 6 KAUECMEE yOOOPeHA bubnmoreka [{OK https:// A1400pAIMOopHoZ0
37 Onpevickusanue pacmeHuil cpeocmeamu obopyoosanus
. m.edsoo.1u/ff0d5b40 " ’
3awumol pacmenuil. HacpllieHHBIE U 'A2pOHOM-n0/1€600
HEHACHIIIICHHBIE PacTBOPHI. MaccoBas 10
BEIIIECTBA B PACTBOPE
38 [Tpaktuueckas padora Ne 5 mo Teme bubmmoreka [IOK https:// Ha6op OI'D o
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«ITpuroroByieHre pacCTBOPOB C
OnpeAcNIEHHON MacCOBOM 10IeN

PacTBOPEHHOTO BEILLIECTBAY. m.edsoo.ru/ff0dSeba XAMUHA
Ilpuzomoenenue pacmeopa yooopenus
071 ROOKOPMKU PACMEeH Ul

39 Kontponbhas padota Ne2 o teme bu6nuoreka L{OK https://
«Kucnopon. Bogopon. Bongay m.edsoo.ru/ff0d6342

40 OKcubl: cOCTaB, KiIacCU(pUKAIINS, bubnuorexa [{OK hittps:/
HOMEHKJIaTypa m.edsoo.ru/ff0d664e
IToyuyenune €CKHE CBOMCTBaA

41 KH;}SITH}ZIX I/(I):II{/I(l)\;I;I{iIXI;HaM(PI})o?eTiLIX brbaorexa HOK htps:c

> p m.edsoo.ru/ff0d664e

OKCHJIOB

49 OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHSI, bubmuoteka [{OK https:/
HOMEHKJIaTypa m.edsoo.ru/ff0d67ca

13 IlonmyyeHue U XMUMUYECKUE CBOMCTBA bubnuoreka L{OK https://
OCHOBaHMI m.edsoo.ru/ff0d67ca
Kucnotsr: coctas, kinaccupukanus, bubnuoreka L{OK https://

44
HOMEHKJIaTypa m.edsoo.ru/ff0dfee2
IlonmyyeHnue U XMUMUYECKUE CBOMCTBA bubnuoreka L{OK https://

45
KHCJIOT m.edsoo.ru/ff0dfee2

46 Conu (cpenHue): HOMEHKIJIATypa, COCOOBI bu6mmoreka LIOK https://
TOJYYCHHS, XUMUYECKUE CBOMCTBA m.edsoo.ru/00ad9474
[Tpaktuueckas padora Ne 6. Pemenue

47 JKCIEPUMEHTAIIBHBIX 3a/a4 10 TEME bubnuorexa [{OK hittps:/ Ha6op OI'D no
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX m.edsoo.ru/00ad9b7c XUMUU
COEIUHEHUI
I'eneTnueckas cBsA3b MEXKIYy KilacCaMu bubnmoreka [{OK https://

48 o
HEOPraHUYECKUX COCIUHEHUN m.edsoo.ru/00ad9a50

49 O0001IeHNe U CUCTEMATU3AIMS 3HAHUH 110 bub6mmoreka [{OK https://
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TeMe "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX

. m.edsoo.1u/00ad9cb2
COCTMHEHMI".
Kontponbhas padora Ne3 o teme
" p p bubmuoteka I{OK https:/
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX
. m.edsoo.ru/00ad9¢ela
COEJIMHEHUI
[IepBble MOMBITKHU KJ1acc Ka
51 xnﬁiﬁecﬁnﬁiieﬁem%Hl(?IIgHHITlEeH 0 bubmaorexa HOK hitps://
) m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX HJIEMEHTOB
[Tepuoanueckuit 3akoH u [lepuonnueckas
PHOA pHon bu6mmoreka IIOK https://
52 cHUcTeMa XUMMUYECKuX 3yemMeHToB /. U.
m.edsoo.ru/00adaS2¢
MeneneeBa
bu6mmoreka IIOK https://
53 Ilepuonpl, rpynmnsl, HOATPYIIIIBI m.edsoo.r/00adase
54 Crtpoenue atoMoB. COCTaB aTOMHBIX sAJIEP. bubnmoreka [{OK https://
N3oTomnbI m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB
9 bu6mmoreka IIOK https://
55 sneMmeHTOB llepronnueckoit cuctemst /1. U. m.edsoo rw/00adabbe
MenpeneeBa
XapakTepucTuka XMMHYECKOTO DJIEMEHTa
P P . bu6mmoreka IIOK https://
56 1o ero noJyioxkeHuto B [lepuoanueckoit
m.edsoo.ru/00ada824
cucteme JI. 1. Menaeneera
3nauenue [lepuoguyeckoro 3akoHa s
57 pa3BUTHs HayKU U npaktuku. /1. U. bubnuoreka [{OK https://
MenneneeB — y4€HbIN, TEIAror U m.edsoo.ru/00ada96e
IpaKJaHUH
58 O000111eHIE U cucTeMaTh3anus 3HaHuii / Bee- bubmmoteka I{OK https://
poccuiickas mpoBepodHas paboTa m.edsoo.ru/00adb33¢c
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KontponbHas padora Ne4 o teme «CtpoeHne

59 aToma. XuMuveckas cBs3b» / Beepoccuiickas buomorexa [HOK hitps://
m.edsoo.ru/00adb486
MpoBepoYHas paboTta

60 DNEeKTPOOTPHUIIATENEHOCTh AaTOMOB XUMHIECKIAX bubmuorexa [1OK https://
AJIEMEHTOB m.edsoo.ru/00adaab8

61 WNonHnas xumuueckast cBsizb bubnuorexa LOK hips:i;

m.edsoo.ru/00adac34

62 KoBanenTtHas nmoysipHast XuMU4YECKasi CBSI3b bubmmorexa HOK hutps:ii

m.edsoo.ru/00adaab8

63 KoBanenTHasa HenosipHas XUMHUUECKas CBSI3b bubmmorexa HOK hitps:ii

m.edsoo.ru/00adaab8

64 CrreleHE OKUCICHIS bubmuoreka I{OK https://

m.edsoo.ru/00adae28
OKHCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAK- bu6nuoreka IOK https://
65
01501 m.edso00.ru/00adb076
bubnmoreka [{OK https://
66 OKucauTeau U BOCCTAHOBUTEIU m.edsoo.r1/00adb076
O6001IeHIE ¥ CHCTEMATH3AIMS 3HAHUH 110 TeMe Bubnuoteka ITOK https://
67
«Ctpoenne aToMa. XUMHAYECKAst CBI3b» m.edsoo0.1u/00ad9cb2
O060011IeHE 3HAHUI 10 TEME
«I'eHeTHYECKas CBSI3b MEXAY KIacCaMH
XuMu4eckoe
HEOPraHUYECKUX BELIECTBY. bu6mmoreka LIOK https://

68 1 obopynoBaHue
Ilpuzomoenenue pacmeopa yooopenus u m.edsoo.ru/ff0d61c6 cabuHeTa
NOOKOPMKaG pacmenuil 6 Kaacce uiu Ha
RPUUIKOTbHOM YUACHIKE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

KoanuecTBo yacoB

Hcnonb3oBanne yueoHo-

Ne Tema ypoka DJIeKTPpOHHBbIe U (pPOBbIE 11aGopaTopHOro
KonTpoJsb HpakrTu- o6na3oBa e pec
n/n Bceero e eckme pa3oBaTeJIbHbIC Pecypchl o6opyaosanus [0 "Touka
paéoThI paéoThI pocta' u ArpokJacca
[Tepuonnueckuii 3aKoH.
[lepnoauueckas cucrema bubmuoreka [{OK https://
1 1
XUMHYECKHX daeMeHToB JI. W. m.edsoo.ru/00adb59¢
Menpeneena
3aKOHOMEPHOCTH B UBMEHEHHUH
2 CBOMCTB XﬁMI/I‘{eCKI/IX 3JIEMEHTOB 1 brbmuotexa HOK hitps.i/
N m.edso00.ru/00adb6b6
TIEPBBIX TPEX MEPHOIOB
3 Knaccudukanus n HoMeHkIaTypa 1 bu6muoreka [{OK https://
HEOPraHUYECKUX BEIIECTB m.edsoo.ru/00adb7e2
4 Buapl XuMHU4eCcKO# CBSI3U U THUIIBI 1 bubnmoreka [{OK https://
KPUCTAJUIMYECKUX PEMIETOK m.edsoo.ru/00adbac6
KontponsHas pabota Nel o teme «Ilo-
5 BTOpPEHHE U yIiIyOJieHHe 3HaHUH OCHOB- 1 1
HBIX pa3/JesioB Kypca 8 Kiaccay
6 Knaccudukanus XxuMuaeckux 1 bubmuoteka [{OK https://
peaKIuii 0 Pa3IMYHbIM MIPHU3HAKAM m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XUMHYECKOU
bubnmoreka [{OK https://
7 peaxuuu. [IoHATHE O TOMOT€HHBIX U 1 1 Ha6op OI'D o xumuun
m.edsoo.ru/00adbe%a
TeTEPOTreHHBIX PEAKIIHSIX
TTonsaTHEe 0 XUMHUYECKOM
aBHOBecHH. DaKTOPBI, BIUSIOIINE
p PEI, B a bubnuotexa [{OK https://
8 Ha CKOPOCTh XUMHUYECKON pPeaKinu 1 1

MOJIO’KEHUE XUMUYECKOTO
paBHOBECHSI

m.edsoo.ru/00adc28c
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OxuCIUTEIBFHO-BOCCTAHOBUTECIBLHBIC

bubnuoteka [{OK https://

XMMHYECKHE CBOMCTBA, MOJYYEHHUE,

m.edsoo.ru/00adel104

0 peaKIn m.edsoo.ru/00adcade
Teopus 3MEKTPOIUTUYECKON
bubnuoteka [{OK https://
10 nuccoruanui. CHILHBIE U clIa0bIe m.edsoo 1/00aded68
AJIEKTPOJIUTHI
. bubnmnoreka [{OK https://
11 HoHHble ypaBHEHUS peaKLMil m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAaHUI1 B CBETE prILCTaBJ'IeHI/II/I bubnuoreka IIOK https:// HaGop O’ 1o xum
00 2JIEKTPOIUTUYECKON m.edsoo.ru/00add5d8
IHUCCOIHAAIINN
XUMHYECKHE CBOMCTBA COJICH B
. bubnuoreka IIOK https://
13 CBETE NPE/ICTABICHHH 00 m.edsoo.rw/00add8b2 Ha6op OI'D no xumuu
DJICKTPOJIMTUICCKON AUCCOIUAIIIH
. bubnmnoreka [{OK https://
14 [TonsaTue o rugponuse conen m.edsoo.ru/00addod4
06061HCHH6 A CUCTEMaTHU3allis Butmiorexa LIOK hitps://
15 3HAHUH 110 TeME .
m.edsoo.ru/00addd12
«DIEKTPOIUTHYECCKAS TUCCOITUALTHS
[TpaxTruueckas padota Ne 1.
bubnuotexa [{OK https://
16 «Penienne 3KCrepuMeHTaIbHBIX m.edsoo.rw/00addbfa Ha6op OI'D o xumuun
3a1a9»
17| Onevmmomtmimeaas anceomms buGnorexa LIOK hitps:/)
P A HHALHA. m.edsoo.ru/00addecO
XUMUYECKHE PEaKIIUU B PACTBOPAX)
18 | Xronuccame coniiorna s mpmtone Bumnorexa LIOK hitps:/
pUMEp m.edsoo.ru/00addfe?
xJjiopa
19 XnopoBogopoa. CoisiHast KUCIIOTA, bubmuoreka IIOK https:// HaGop O’ 1o xum
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IIPUMEHEHUE

[IpakTuueckas padora Ne 2 o Teme

bubnmnoreka [{OK https://

20 «Ilomy4yeHne CONSTHON KUCIOTHI Ha6op OI'D no xumuu
Y N . ’ m.edsoo.ru/00ade348 p OI'3
U3y4CHUE € CBOWCTB)
Brruncnenus mo ypaBHEHUSIM
21 XAMUYECKUX eal}clpnﬁ €Clii OJIUH U3 bugmiorexa HOK hups:.-
PCAKIUH, A m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
OO0mras xapakTepucTHKa 3JIEMEHTOB bubnuoteka [{OK https://
22
VIA-rpynmsl m.edsoo.ru/00ade6b4a
AmToTponHbie MOIU(MUKAIIUN CEPHI.
73 Haxosxenue cepbl U €€ CoeTMHCHUI bubmuoteka [{OK https://
B nipupoje. XUMUYECKHE CBOWCTBA m.edsoo.ru/00ade64a
CepbI
4 CepoBoaopo1, CTpOeHHUE, bubnuoteka [{OK https://
buznyecKue 1 XUMUIECKHE CBOHCTBA m.edsoo.ru/00ade802
Oxkcupl cepbl. CepHast KMCIIOTA, Bubnmorexa LIOK hitps://
25 bu3NYeCKUEe U XUMHUYCCKUE ACDSAE Ha6op OI'D no xumuu
. m.edsoo.ru/00adea28
CBOWCTBA, MPUMCHECHUE
XHUMHUYECKUE PEAKLIUY, JICKALLNE B
OCHOBE MPOMBIIIJIEHHOTO CItoco0a Komnnexkm yueono-
MOJTyYEHUS] CEPHOIN KUCIIOTHI. 5 ) aabopamopuoo
nommoreka [1OK https://
26 XUMHUYECKOE 3arpsi3HEHUE HOK hutps:: ooopyoosanusn "Azponom-
9 m.edsoo.ru/00adec8a "
OKpPY>KaloIIel cpefibl COeAMHEHUSIMU noneeod", yugposasn
cepol. Kucnommuuie 00xcou, ux aabopamopus
6UAHUE HA NOYEHL U PACMEHUA
27 Brruancnenue MmaccoBoit qoiu bubnuorexa [{OK https://
BBIXO/Ia MPOJYKTA PEAKIIUU m.edsoo.ru/00adec&a
OO01as xapakTepuCcTUKa 3JIEMEHTOB
b K https:
28 VA-rpymsL. Asor, noanoreka [{OK https://

pacnpocTpaHeHHe B IPUPOJIE,

m.edsoo.ru/00adeeab
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busnyeckue 1 XuMHUYECKHE CBOMCTBA

AMMUaK, ero pu3nIecKue u

bubnmnoreka [{OK https://

29 i
XUMHYECKHE CBONCTBA, MOTyYCHHUE U m.edsoo.11/00adf004
IPUMCHCHUE
[IpakTtruueckas padota Ne 3 o Teme
b K https:
30 «HounyquHe aMMHaKa, U3y4eHHE ero m%gg;;?iﬁ%gﬁ £l 8(t)t — Ha6op OI'D o xumuun
CBOICTBY
A3oTHas KucioTa, e€ pusnueckue u bu6nuotexa LIOK https:/
31 .
XUMUYECKHUE CBOKCTBA m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATIbHBIX
N Komnnexkm yyeono-
ynoOpeHuit. A3omusie yooopenus,
UX 6IUAHUE HA POCM U PA3GUMUE Aagopamoprozo
N b K https: "A -
32 pacmenuit. Pacuem 003l 6necenusn e O 06opy oo{f,a A —Aponom
N m.edsoo.ru/00adf518 nonegoo',
y0oopenuil.
HAbOp Xumuueckux
Xumuueckoe 3azpaznenue N
N Yyooopenuii
OKpYcaroueil cpeovl
COeOUHEHUAMU a3oma.
o .
53| octhopman xncnara, et Butimiorexa LIOK hitps:/
P . m.edsoo.ru/00adf68a
XUMHYECKHE CBONCTBA, MOJYICHUE
Hcnons3oBanue pochaTo B
KaueCcTBE MHUHEPAJLHBIX YI00pEHUH. Komnnexkm yueono-
@D
ocghopuvie yooodpenus, ux BuGmuotexa LOK https:// ﬂaﬁopamopnozo"
34 671UAHUE HA POCM U paA3eumue DS ooopyoosanus "Azponom-
N m.edsoo.ru/00adfc20 "
pacmenuit. Pacuem 003l 6necenusn noneeoo" nabop
Y000penuil. 3arps3HEHNE Xumuyeckux yooopenuii
NPUPOTHON cpebl pochaTamu
35 VYraepon, pacipocTpaHEeHHE B bu6muoreka L{OK https://

npupojie, GU3NYeCKUue 1 XUMHUYECKHE

m.edsoo.ru/00adfd9c
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CBOMCTBA

Oxkcunsl yraepoaa, ux pusudeckue u
XUMHUYECKHE CBOMCTBA.
DKOJIOTHUECKHE TPOOIIEMBI,

bubnmnoreka [{OK https://

Xumuueckoe obopyooeanue

36 CBSI3aHHBIE C OKCUJIOM yTIIepoaa
(V). Mapnuxossiii sppexm, m.edsoo.ru/00adfebe Kadbunema
6UAHUE Y2/1EKUC020 243d HA
pacmenus
37 YronpbHas KUCI0Ta U €€ CoIn bubnnorexa LIOK hitps://
m.edso0.1ru/00ae006¢
[Ipaktuueckas padora Ne 4 mo Teme
33 [Tonyuenue yriaekucioro rasa. bubnuoteka [{OK https:// HaGop O’ 110 ximun
KauectBenHnas peakuus Ha m.edso0.ru/00ae027¢
KapOoHaT-HOH"
39 | opranmccmnt neméerat s o buGmnorexa LIOK hitpsi)
P N m.edsoo.ru/00ae054¢e
COCIMHCHMSX yIJIepoaa
. bubnuoteka [{OK https://
40 Kpemuuii u ero coeuHeHust m.eds0o.11/002c080a
[IpakTnueckast pabora Ne 5.
41 Pemenue BKCHepI:IMeHTaJ'IBHBIX 3amay bubmuoteka [{OK https:// HaGop O’ 110 ximun
o TeMe «BakHenIe HeMeTamisl 1 m.edso0.ru/00ae0bf2
HAX COECINHEHU
Kontponbnas padora N2 o teme
. bubnuorexa [{OK https://
42 «BakHen1me HeMeTaJUIbl U UX
m.edsoo.ru/00ae0el8
COEIUHEHUS
OO01mmas xapakTepucTuKa
43 XHMHYECKHUX IJIEMEHTOB — bubnuotexa [{OK https://

MeTaaaoB. MeTamnnueckas CBSI3b U
MCTAJUIMYCCKAA KPpUCTAJIJIMICCKAA

m.edso0.ru/00ael103e
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pemérka. Pu3nveckre CBOMCTBA
METAJJIOB

XUMHYECKHE CBOMCTBA METALJIOB.

bubnuoteka [{OK https://

a4 3HeKTpOXHI\queCKHH pAR m.edsoo.ru/00ael 156 Habop OT'3 1o xinun
HaNpsOKEHUN METaJIOB
O61u1re cnocoObl MOTyYeHUs
s | Jramen Craams b v Buore 10K s
M PCaKIH, m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJIEPYKHUT
pUMeCH
bubnuoreka IIOK https://
46 [ToHsTHE O KOPPO3UU METAIIIIOB m.edso0o.rw/00261278
bubmuoteka [{OK https://
47 [Henoumpic meTanb! m.edsoo.ru/00ael14b2
Oxcuapl ¥ THIPOKCHIBI HATPUS U bu6muoreka LIOK https://
48
KaJInst m.edsoo.ru/00ae14b2
49 [lemouyHO3eMeIbHBIC METAILITBI — bubmuoteka [{OK https://
KaJILIIUA 1 MarHUH m.edsoo.ru/00ael Se8
. bubnmnoreka [{OK https://
50 Baxnelme coefMHEeHUS KaJIbIUS m.edsoo.ru/00ae] 568
O00011IeHNE U CUCTEMATHU3AIIUS
3HAHUH 110 TeMe «MeTaJluibl.
51 Ddusnueckre U XUMUYECKUE
CBOMCTBA MICJIOYHEIX U
[IEJIOYHO3EMEIBLHBIX METAILIOB)
JKEcTKOCTh BOIBI U CIIOCOOEI €6 bubmuoteka [{OK https://
52
yCTpaHEHUs! m.edsoo.ru/00ael1886
[TpakTrueckas padorta Ne 6 1o Teme .
53 "XXEcTKoCTh BOABI U METOMELI €€ Bubmaorexa LIOK hitps:// Ha6op OI'D o xumun

ycTpaHeHHs"

m.edsoo.ru/00aelae8
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bubnuoteka [{OK https://

54 AnroMuuni
m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOMCTBA OKCHIA U bubnuoreka LIOK https://
THJIPOKCHJIA m.edsoo.ru/00aelc64
bubnuoteka [{OK https://
56 Keneszo 1
m.edsoo.ru/00ae1d86
57 OKcubl, TUIPOKCUIBI U COJIH bubnmnoreka [{OK https://
xenesa (I11) u xenesa (111) m.edsoo.ru/00ae35e6
O00011eHEe U cUCTEMAaTU3 AU
53 3HAHUHU 110 TeEME «ATIOMUHUHN.
Keneszo. CBoiicTBa cOeTUHEHUH
ATFOMUHHUSA U KeJIe3a»
[IpaxTuyeckas padota Ne 7.
Pemenue sxcnepuMeHTAIBHBIX 3a1a4 bubnuoteka [{OK https://
59 pY & 1 Hab6op OI'D o xumun
o TeMe «BakHelIne MeTaaIbl U UX m.edsoo.ru/00ae3de8
COEITHEHUD
Breruucnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHid, €CJIH OJIUH U3
60 pEareHToB JIaH B U30BITKE WITH bubmuoteka [{OK https://
COJIEPXKUT NpUMecH. Brruncienus m.edso00.ru/00ael1750
MacCOBOM JI0JIM BBIXO/A MPOAYKTa
peakuuu
O00011IeHNE U CUCTEMATH3ALIIS
61 3HaHWH 1m0 TeMe «BakHeiimme
METAJUIBI U UX COEIUHEHUS)
KonTponbnast padota Ne3 no teme
62 «BaxxkHele MeTaIbl U UX
COEIMHEHUSD
63 BemiectBa u MaTepuaisl B bu6muoreka LIOK https://

HOBCG,Z[HGBHOI;'I ZKHN3HHU 4YCJIOBCKA.

m.edsoo0.ru/00ae3150



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

Xumuueckue cpeocmea 3aujumol
pacmeHuil

XUMUYECKOe 3arpsi3HeHUe
OKPYXKaIOIIEe Cpeabl.

bubnmnoreka [{OK https://

Haﬁop xumuuecKkux

64 OnmumanvHoe 6HeceHUe 1 .
N m.edsoo.ru/00ae4270 yooopenuii
XUMU4eCcKux y0oopenuii 6 nouey.
3azpsaznenue noye.
Ponp xumum B perennn Komnnexm yueono-
65 9KOJIOTUYECKUX TTPOOIIEM. 1 bubnuoteka [{OK https:// 1a6opamopHozo
JKonozuueckue npoonemui, m.edsoo.ru/00ae4270 obopyooeanusn ""Azponom-
CROCOObL UX peuleHUsl. noneeoo"”’
O06o0mmenue 1 cuCTeMaTH3aIUS
3HaHu# 110 TeMe «llepuonnueckuit
3akoH u [lepuoanueckas cucrema
proa bubnmoreka [{OK https://
66 XUMHYECKUX deMeHTOB JI. 1. 1
m.edsoo0.1ru/00ae0d0a
MenneneeBa. XvMU4ecKas CBS3b.
Crpoenue atoma. CtpoeHue
BEIIIECTBA»
O00011eHrEe U cUCTEMAaTU3aLIU
3HAHUM 10 TEME
67 «ONEKTPOIUTHYCSCKAS JUCCOLUAIIHS 1 Bubmaorexa LIOK hitps:/
P crait i LA m.edsoo.ru/00adb33c¢
XHUMHYECKHE CBOMCTBA KHUCIIOT,
OCHOBaHMi1 1 cojieil B ceete TOJI»
O06o0meHne U cHCTeMaTH3aITHAS
3HaHUH 1Mo TeMe «MeTajibl U bubnmnoreka [{OK https://
68 . 1
HEMETaJUTbl. X UMHUYECKHE CBOMCTBA m.edso0.1ru/00ad9¢cb2
METaJJIOB U HEMETAJLIIOB)
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME
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IMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOI ITPOT'PAMMBI

8 KUIACC

Kon
nposepsieMor
0 pe3yJbTarTa

IIpoBepsiemble MpeAMeTHbIE Pe3yJbTAThHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111€r0
o0pa3oBaHust

1

I1o Teme: ((HepBOHaanLHBIe XUMHWYECKHUEC ITOHATHSI»

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX IOHSATHUH: aToM, MOJIEKYJia, XMMHUYECKHH JJIEMEHT, IMPOCTOE BEIIECTBO,
CII0)KHOE€ BEUIECTBO, CMECh (OAHOPOJHAs M HEOJHOPOJHAs), BAJIECHTHOCTh, OTHOCHUTEJIbHAs aTOMHAas U MOJIEKYJSIpHas
Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBasi J10JIsl XUMUYECKOTO AJIEMEHTa B COEUHEHUH, MOJISIPHBIN
00BEM, XUMHUYECKas peakius, KIacCU(UKAMS PEaKIUi: peaklud COCTUHEHUS, PEaKIMU Pa3JIOKEHUs, pPEaKIuu
3aMeIIeHUs], peakui 00OMEHa, 9K30- M SHJAOTEPMHUECKUE PEaKINU, TeIUIOBOH d(PPEKT peakiiu, pacTBOP, MAacCOBas OIS
BelllecTBa (MIPOIICHTHAs KOHIIEHTpPAIlUs) B paCTBOpE

HUITIOCTPHUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKHUX TIOHATHH U IPUMCEHATH 3THU NOHATUA IIPH OIMHMCAHUHN BCUICCTB U UX

1.2 HpeBpaIeHUi

1.3 MCTIOJIB30BaTh XUMHUUECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (POPMYIT BEIIECTB M YPAaBHEHUH XUMUYECKUX PEaKIUii

1.4 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUSI MacChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YUEHUs, 3aKOHA
) ABoraapo

1.5 OTIpEEIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSAX

L6 KJaccu(uIUpoBaTh XMMHUYECKHE peakuuu (M0 YHCIIy M COCTAaBy YYAaCTBYIOIIMX B PEAKIHMU BEIIECTB, MO TEIJIOBOMY
' >ddexty)

1.7 BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB

1.8 BBIUUCIIATH MACCOBYIO JIOJTI0 XMMHYECKOI0 3JIeMEeHTa N0 GopMyJsie COETUHEHUS,




1.9

BBIYUCIISITD MAaCCOBYHO OJIFO BEUICCTBA B PaCTBOPC

110 NPUMEHATh €CTECTBEHHOHAYYHbIE METOJbl TO3HAHMS — HAOIIOJACHUE, H3MEpPEHUE, MOJICIUPOBAHUE, HKCIEPUMEHT
’ (peanbHBII 1 MBICTICHHBIH )
2 [To Teme: «Baxunelnme npeIcTaBUTENIM HEOPTraHUYECKUX BEILIECTB)
2.1 PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHI: OKCUJ], KUCJIOTAa, OCHOBAHUE, COJIb
2.2 OTIpEeAETSATh MPUHAJIEKHOCTh BEUIECTB K ONpeIeIEHHOMY KJIacCy COSIMHEHUN 1Mo GpopMyIam
2.3 KJIAaCCU(UITUPOBATH HEOPTAHUIESCKUE BEIIECTBA
24 XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHMYECKHE CBOICTBAa BEIIECTB PA3JIUYHBIX KJIACCOB, IMOJTBEpPXkAas ONKCAHHE
' IIPUMEpPaMU MOJIEKYJIIPHBIX YPaBHEHHM COOTBETCTBYIONIMX XMMHUECKUX pPEaKLUN
55 IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX KAauyeCTBEHHOI'O COCTaBa, BO3MOYKHOCTH IPOTEKaHUS
' XUMHUYECKUX MPEBPAIIECHUIN B PA3IMYHBIX YCIOBUAX
ClIeZIOBaTh MpaBHUJaM TIOJb30BAHUS XUMHUYECKOW TMOCYJOH M JIaOOpaTOpHBIM OOOpYAOBAaHHEM, a TaKKe IpaBHiIaM
oOpallleHus] ¢ BEIEeCTBAMU B COOTBETCTBUHU C MHCTPYKIMSIMU MO BBIIOJIHEHHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB IO
2.6 MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOAOPOAA U KUCIOPOAA), IPUTOTOBJICHUIO PACTBOPOB C OTpeIeIEHHON
MaccOBOH J10JIell PACTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH U MPOBOJUTH XUMHUUYECKUE DKCIIEPUMEHTHI IO PAaCIO3HABAHUIO
pPacTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBIO HHAWKATOPOB (JIAKMYC, (heHOI(PTATICHH, METUIOPAHXK U APYTHE)
2.7 MIPOBOAMTDH PACUEThI 10 YPaBHEHUIO XUMUYECKON peakiuu
3 ITo teme: «llepuoguueckuii 3axkoH u Ilepumoguueckast cucremMa xumuueckux aneMeHToB J[. M. MenneneeBa. CtpoeHue
aTOMOB. XUMHUECKas CBA3b. OKUCINTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIUN
PacKpbIBaTh CMbICJI OCHOBHBIX XUMHUYECKUX MOHITHH: SAPO aTOMa, FIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTallb, paguyc
3.1 aToMa, XMMHUYECKasl CBA3b, MOJISIPHASI U HEMOJIApHAsl KOBAJEHTHAsI CBA3b, AJIEKTPOOTPULIATEILHOCTh, HOHHAS CBSA3b, MUOH,
KAaTHOH, aHUOH, CTENIEHb OKUCIICHUS
3.2 KJIACCU(PUITUPOBATH XUMUYECKUE DIIEMEHTBI
33 ONUCHIBaTh W XapaKTepu3oBaTh TabmuuHyio Qopmy llepuonnyeckoil cUCTEMbl XHUMHUYECKHX JJIEMEHTOB: pa3inyaTh




MOHATHUS «TJIaBHAs moArpynmna (Arpynmna)» u «nodounas noarpymmna (brpyrmrma)y, «Manbsie» u «00JIbIIHe) TePUOIbI
34 packpeiBath cmbicha [lepumonnueckoro 3akona JI.M. MeHnneneeBa: I€MOHCTPUPOBATh MOHUMAHHE MEPHOIUYECKOMN
) 3aBUCHUMOCTH CBOMCTB XMMHUUYECKHUX DJIEMEHTOB OT UX NOJIO)KEeHUS B [leproanueckont cucreme
COOTHOCUTH O00O3HAYCHHMs, KOTOpble UMEKTCs B Taonuie «llepumogudeckas cucremMa XUMHYECKHUX dyeMmeHToB /J[.M.
3.5 MeHpeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOSHHUS aTOMOB XMMHUYECKHX JJICMEHTOB (COCTaB M 3apsj sapa, odiiee
YHUCJIO AJICKTPOHOB U PaclpeIeJICHUE UX 110 DICKTPOHHBIM CIIOSIM)
3.6 OTIPEETSATh CTETICHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COSIMHEHUSIX
3.7 OTIpEIETISATh BUJ XUMUYECKON CBSA3H (KOBaJCHTHAS U MOHHAS) B HEOPTAHUYECKUX COSAMHEHUIX
9 KVIACC
Kon . .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOT'O 00111er0
NMPOBEPSIEMOT0
oOpa3oBaHus
pe3yJbTarTa
1 [To Teme: «BelecTBo 1 XUMUYECKash PEAKIIUS»
pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHATUNA: PACTBOP, DJEKTPOJIMTHI, HEIJIEKTPOJUTHI, 3JIEKTPOJUTUUYECKAS
JUCCOIMAINS, PEaKIMd HMOHHOrO OOMEHa, KaTalu3aTop, XHMHUYECKOe paBHOBECHE, OOpaTUMbie M HeoOpaTHMbIE
1.1 peaKlyK, OKUCIUTEIbHOBOCCTAHOBUTENbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEINb, OKUCICHUE U BOCCTAHOBIICHUE,
aioTponus, aMpOTEpPHOCTh, XUMUYECKas CBS3h (KOBAJICGHTHAs, MOHHAS, METAITUYECKasl), KpUCTAIUTUIECKas PemeTKa,
CIUTaBbl, CKOPOCTh XUMHUYECKON peaKinu
12 WUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TMOHITHI M MPUMEHATH 3TH MOHATHS MPU OTMCAHUH BEIIECTB U
’ UX [IPEBpaIICHHU
13 COCTaBJIATb YPABHEHMS AJIEKTPOIUTUYECKON AUCCOLUMALMM KHCIOT, IIEJIOYEd W COJIEH, IOJHBIE WM COKPAILIEHHBIC

ypaBHEHUS peakluii HOHHOTO 0OMeHa




PACKPbIBATh CYIMHOCTH OKHCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MMOCPCACTBOM COCTABJICHUS 3JICKTPOHHOI'O OanaHca

14 STUX pPeaKLuii
1.5 MIPOBOANTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKIIuu
2 ITo remam: «HemeTasmibl 1 UX COSAUHEHUS» U « MeTallIbl U UX COSTUHEHUS
51 XapaKTepu30BaTh (OMHCHIBATH) OOMIME M CHEMU(PUICCKHE XUMHUYECKHE CBONCTBA MPOCTHIX U CIOXKHBIX BEIIECTB,
' MOATBEPIKIasl OMMCAaHNE IPUMEPaMH MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi
) COCTaBISITh ypPaBHEHUS PEaKIMil, MOATBEPKAAIOIIUX CYIIECTBOBAHME TEHETHUYECKON CBS3M MEXIy BeElleCTBAMU
) Pa3IMYHBIX KJIACCOB
3 MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS, BO3MOXHOCTH TPOTCKAHHS XUMHUYECKUX
' MIPEBPAIICHUH B PA3TUYHBIX YCIOBUIX
ClIeI0BaTh MpPaBHJIAM II0JIb30BAHUS XHMHUYECKOW TOCYAOHW MU JabOpaTOpHBIM OOOpYIOBaHHEM, a TaKXKe MpaBHUIaM
2.4 oOparlleHus! ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMHUECKUX OMBITOB IO
MOJIyYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHUAKa U YTJIEKHCIIOTO rasa)
MIPOBOJNTH PEAKIIMH, TIOATBEPKIAIONINE KAYSCTBCHHBIN COCTAB PAa3IMYHBIX BEIISCTB: PACIO3HABATH OMBITHBIM IYTEM
2.5 XJIopua-, OpomMua, womuna, kapOonar, ¢ocdar, cwimkar, cynbhaTr, TUAPOKCHUAWOHBI, KATHOHBI AMMOHHS, HWOHBI
M3YYCHHBIX METAJUIOB, PUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMYECKHUX BEIICCTB
3 [To Teme: «XuUMHsI U OKpYXKarOIIasi cpeaar
3.1 pacKpbIBaTh CMBICII OCHOBHBIX xuMHueckux nonatuil: [1/IK BemecTBa; koppo3usi MeTaaioB
MPUMEHSTh OCHOBHBIC OMNEPAIUU MBICIUTEIHHON JESTENIbHOCTH — aHalu3 W CHHTE3, CpaBHEHHUE, 000OIIeHHE,
39 CUCTEMAaTH3aIlUI0, BBISBICHUE MPUYUHHO-CIEJACTBEHHBIX CBS3€M — U1l M3Y4YEHUS CBOWCTB BEUIECTB M XMUMHYECKUX

peaKHHfI; CCTCCTBCHHOHAYYHBIC MCTOAbI IIO3HAHUA — H8.6JHOI[CHI/IG, HU3MCPCHUC, MOACIIMPOBAHUC, OSKCIICPUMCHT

(peanbHbIN U MBICTICHHBIH)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘-IaJ'IBHLIe XUMHNYECKHUEC ITOHATHUA

1.1

IIpeamer xumun. Posib XMMUH B J)KU3HU 4YEJIOBEKAa. XUMUs B CUCTEME HayK. Tena u BemecTtsa. PU3NUECKUE CBOWCTBA BEIIECTB.

ArperaTHoe COCTOSAHHUEC BCIICCTB

1.2

[TonsiTue 0 MeTogax mo3HaHus B XUMUHU. YucTeie BemecTBa U cMecu. CriocoObl pa3iesieHus CMecen

1.3

ATOMEI U MOJICKYIJIBI. Xumuueckue dj1eMeHThl. CHMBOIBI XUMHYECKUX 3JIEMEHTOB. HpOCTI)IC n CJIIOXXKHBIC BCUICCTBA. AToMHO-

MOJIEKYJISIPHOE yUEHHE

1.4

Xumuaeckast q)opMyna. BaneHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB. OTtHOCHUTENIbHAS
atromMHas Macca. OTHOCHUTEIbHAS MOJICKYJIIpHasA Macca. MaccoBas J0JI1 XUMHYCECKOI'O 3JIEMEHTA B COCAMHCHNUHN

1.5

KomngectBo BemectBa. Monbs. MoisipHas macca. B3auMoCBA3p KOJIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €IVHMI] BEILECTBA.

Pacuéter mo hopMyTaM XUMHUYECKHUX COCTUHCHHIA

1.6

duznueckre U XUMUYECKUE SBJICHUS. XUMUYecKas peakiuus U e€ MpUu3HaKkh. 3aKOH COXpPaHEHHsI MAacChl BEIIEeCTB. XUMHUECKHE
ypaBHeHus. Knaccudukanus XuMUYeCKUX peakuuil (COeAMHEeHUs, Pa3IoKEeHUs, 3aMELICHHs], OOMeHa)

1.7

XHUMHUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY 101, ¢ mpaBujiaMu paboThl B JaOOpaTopuu U puéMaMu oOpalieHus
¢ 7nabopaTopHbIM OOOpYAOBAaHHWEM, H3Y4YEHHE M OINHCaHUE (U3MUECKUX CBONCTB 00pa3loB HEOPraHUMYECKHUX BELIECTB,
HaOmo/ieHne (pu3nueckux (IJIaBJICHUE BOCKA, TasHUE JIbJja, pacTUpaHHE caxapa B CTyNKe, KUIEHUE U KOHJEHCAlMsl BOIbl) U
XUMHUUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJIEUCTBUE MEJa C KUCIIOTON) ABJIEHUH, HAOJI0/IEeHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuuil (pas3iioskeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUIAOM
Oapus, pasnoxxkenune ruapokcuaa meau(ll) mpu HarpeBaHuu, B3amMmoeHCTBHE kene3a ¢ pacTtBopoM cou meau(ll), m3ydenne
CcrocoO0OB paszeneHus cMeced (C MOMOINbIO MarHuTa, (QWIbTPOBAHME, BBINAPUBAHHUE, AUCTUIUIALMSA, Xpomarorpadusi),
IIPOBEJICHUE OYMCTKU MOBAPEHHON COJIM, HAOIIOJCHHE U ONMCAHHUE PE3YJIbTaTOB MPOBEACHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUS MACChl, CO3/1aHUE MOJIEeH MOJIEKYJI (IIapOCTEPHKHEBBIX )




Baxwueimme MMPEACTABUTEIIN HCOPIraHUYCCKUX BCUICCTB

BOBIlyX — cMech ra3oB. CocraB BO3yXa. KI/ICJIOPOII — JJICMCHT U HPOCTOC BCHICCTBO. Haxoxnaenue KHCJIOpOJa B IIPUPOAL,

2.1 ¢du3nueckue U XMMHUYeCcKHe cBoicTBa (peakuu ropenusi). Okeuapl. [Ipumenenne kuciaopoaa. CrocoObl moydyeHus KUCIOPOaa B
nabopaTopuu ¥ MPOMBIIUIEHHOCTH. KpyroBopoT kuciaopoza B npupoze. O30H — ajutoTpornHasi MoAU(UKAIUS KUCI0opoaa
) TennoBoil a3¢hhexkT XUMHU4ecKoil peaky, TepPMOXUMHUYECKUE YPaBHEHHSI, 9K30- U SHIOTEPMHUUYECKHE peakiuu. TOmIMBO: yroyib u
' MeTaH. 3arpsi3HeHNe BO3/4yXa, YCUIEHHE NapHUKOBOTro 3G deKTa, pa3pyneHHe 030HOBOTO CIIOS
’3 Bonopon — snemeHT u npoctoe BemiecTBo. HaxoxneHnne BoJjopoaa B mpupose, (puznueckue 1 XMMHUYECKUE CBOMCTBA, IPUMEHEHHE,
' crocoOb! nosy4yeHust. Kuciotsl u conu
2.4 Monsipablit 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YPaBHEHUSIM
dusnueckue cBoWcTBa BOAbl. Boxa kak pactBopureinb. PacTBopel. HachllieHHbIE U HEHACHIIIEHHBIE PACTBOPHBI. PacTBOPUMOCTD
2.5 BELIECTB B Bojie. MaccoBas J10J1s1 BELIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbl. OcHOBaHMs. Poib pacTBOpOB B IIpUpOE U
B )KM3HU 4eoBeka. KpyroBopoT BoJbl B Ipupoe. 3arpsi3HeHUE NpUPOAHbIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJL
Knaccugukanus Heoprannueckux coeauneHuit. Oxcunpl. Kiaccudukanus okcuaos: coneoOpasyroiiye (OCHOBHbIE, KUCIOTHBIE,
2.6 amdorepHbie) U Heconeobpasyroume. Homenkinatypa okcuaoB. dusnyeckue U XUMHYECKHe CBONCTBa okcuzoB. [lomyuenue
OKCUJI0B
57 OcHoBanus. Knaccudukanus ocHoBaHMi: MIENOYM M HepacTBOpUMbIE OocHOBaHMUs. HoMeHknaTypa ocHoBanuil. dusnueckue u
' XUMUYECKHE CBOWCTBA OCHOBaHUMU. [lomyyenne ocHOBaHMM
)8 Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kucioT. Ousnyeckue M XMMHUECKHE CBOMCTBAa KHMCIOT. Pana akTMBHOCTH
’ MetaiuioB H.H. bekerosa. [lonydyenue kucnor
2.9 Conu. Homenkunarypa coneil. @uznueckrue u XuMudeckue cBoiictsa cosnell. [lomyuenue coneit
2.10 I'eneTnyeckas CBA3b MEXAY KJIAaCCAMU HEOPTAHUYECKUX COCIUHEHUN

2.11

XUMHUYECKUI HKCIEPUMEHT: KAuyeCTBEHHOE OIPENEJIEHUE COJEpXKaHMUsA KHUCIOpoJa B BO3JyXe, IOIy4deHue, coOupaHue,
pacro3sHaBaHWE M M3Y4YEHUE CBOMICTB KHUCIOpOJa, HAOMIOJIEHHE B3aUMOJCHCTBUS BELIECTB C KUCIOPOJOM M YCIOBHUSA
BO3HUKHOBEHUS U MpEKpallleHus ropeHus (mmoxapa), 03HaKOMJIEHHE ¢ o0pa3aMi OKCUI0B U ONHMCAHUE UX CBOMCTB, MOIyYEHUE,




coOupaHue, paclio3HaBaHWE U H3YYEHHE CBOMCTB BojAOpoAa (ropeHue), B3auMmojeiicTBue Bojopoaa ¢ oxcuaom wmeau(ll)
(BO3MOXHO HCIIOJIb30BaHHE BHAEOMATEpUANIOB), HaOIIOJeHHNE OOpa3IOB BEIIECTB KOJUYECTBOM | MOJb, HCCIIEOBaHUE
OCOOCHHOCTEH pacTBOpPEHUS BEIIECTB C PA3IUYHON pacTBOPUMOCTHIO, IIPUTOTOBICHHE PACTBOPOB C OMpEAeEHHOW MacCOBOU
JoJiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOABI C MeTalslaMd (HATpUEeM U KajibliieM) (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB), OMNpEIEICHUE PACTBOPOB KHUCJIOT W WIEJIOYed C TOMOIIBI0 HMHIUKATOPOB, HCCIEJOBaHHE OO0pa3lloB
HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB, HAONIOJICHWE H3MEHEHHUS OKpAacKd HHIMKATOPOB B pacTBOpax KHUCIOT H
nienoue, uszydenue B3aummojeiictBus oxcuaa menu(ll) ¢ pactBopoM cepHON KHCIOTHI, KHUCJIOT C METalsIaMH, peakluin
HEeUTpanu3auy, MojiydeHue HepacTBOPUMBIX OCHOBAHHIl, BHITECHEHHWE OJHOTO METayljia JPYTMM W3 pacTBOpa COJIM, pEelIeHHe
HKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxkHeiilre kiiacchl HEOPraHUYECKUX COCAMHEHUI

[lepuonnueckuii 3akoH u [lepuonnueckas cucrtema xumudeckux snemeHToB .M. MenneneeBa. CtpoeHue aToMoB. XUMUYECKast
cBs13b. OKHUCIUTEIbHO-BOCCTAHOBUTENLHBIE PEAKIIUN

3.1

HCpBBIC IIOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XUMHUYECKUX »3JeMeHTOB. [loHsaTtue o rpymmnax cCXOAHbBIX 3J3JICMCHTOB (H_[eJ'IOIIHLIe n
MICJIOYHO3EMCIIbHBIC MCTAJJIbI, I'aJIOTCHbI, UTHCPTHLIC ra351). :‘)HGMCHTH, KOTOPLBIC 06pa3y}0T aM(I)OTepHLIC OKCHABbI U TUAPOKCUIBI

3.2

ITlepuoguueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux oavieMeHToB J[.M. MenneneeBa. KopoTkonepuonHas u
JuHHONepuoHast ¢opmbl [lepuonndeckoit cucrembl xumuueckux siemeHToB J[.M. MenneneeBa. Ilepuonsl u rpynmsl.
DuU3MUECKU CMBICII IOPAIKOBOIO HOMEpPa, HOMEPOB MIEPUOJA U IPYIIIBI JIEMEHTA

33

Crtpoenne atomoB. CoctaB aToMHbBIX snep. M3otombl. DnekTpoHbl. CTpoeHHE SJIEKTPOHHBIX 000JO0YeK aTOMOB mepBbix 20
XuMu4eckux snemeHToB Ilepmonnueckoit cucremsl /.M. MenneneeBa. XapakTepuCTUKa XMMHUYECKOTO 3JIEMEHTa IO €ro
nonoxxeHuro B Ilepuoguueckoii cucreme /.M. Menneneesa

3.4

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XMMHUYECKUX AJIEMEHTOB, METAJUIMUECKUX U HEMETAUNIMYECKUX CBOMCTB IO
rpynnam u nepuojam. 3Hadenue [lepumoauueckoro 3akoHa u Ileproanueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB I Pa3BUTUS
Hayku U npaktuku. (.M. MeHnneneeB — y4€HbIl U IpayKJaHUH

3.5

Xumundeckas cBs3b. KoBameHTHas (HOJ'IﬂpHaH n HeHOJIHpHaH) CBA3b. 9HeKTpOOTpI/II_IaTeHLHOCTB XUMHYECKHUX AJeMeHTOB. MoHHas
CBA3b

3.6

Crenenb okuciieHus. OKHUCIUTEIHFHOBOCCTAHOBUTEIIHLHEIC pCaKkmuu. HpOHGCCI)I OKHCJICHHSI M BOCCTaHOBJICHUS. OKHCIUTEIN U




BOCCTaAHOBUTCIIN

3.7

XUMHUECKUI HKCHEPUMEHT: M3y4YeHHE O0Opa3loB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aMMOJEHCTBHE THAPOKCHIA IUHKA C
pacTBOpamMHM KHCIOT M WIEJIOYEH, IMPOBEIEHUE ONBITOB, WUIIOCTPUPYIOUIMX NPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHne, peakuy pa3ioKeHus, COeIMHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BeinecTBo 1 xuMuueckas pcaKknus. HOBTOpCHI/IC

1.1

Ilepuonnueckuii 3akoH. Ilepumoguueckass cucrema xumuueckux dneMmeHToB JI.M. MengeneeBa. CTpoeHuE aTromoB.
3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB XHUMHYECKHX OJJIEMEHTOB MEPBBIX TPEX IMEPUOJOB, Kalus, KaJbLUi M HX

COGIII/IHGHI/Iﬁ B COOTBCTCTBHHU C ITOJIOKCHUEM 3JICMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpOGHI/Ie BEILIECTBA: BUAbl XUMHUYECKON CBS3U. THIIBI KpUCTAJTNIMICCKUX peHIéTOK, 3aBHCHUMOCTb CBOMCTB BEIIECTBA OT
THIIA KpHCT&J’IJ’IH‘-ICCKOﬁ peI_HéTKI/I U BHUJA XUMHUYECKOM CBS3H. KﬂaCCI/I(I)I/IKaI_II/I}I N HOMCHKJIATypa HCOPIraHUYCCKUX BCIICCTB
(Me)K)IyHapo,[lHaﬂ u TpI/IBI/IaJ'ILHaﬂ). XHUMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCA K pa3JIMYHbIM KJIaCCaM HCOPIraHUYCCKHUX
COCHHHGHHﬁ, TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudpukanys XUMHUYECKHMX pPEaKIMi MO pa3iW4yHbBIM INpU3HaKaM (M0 YUCIy M COCTaBy Y4YaCTBYIOUIMX B peakUuu
BEIIECTB, MO TEIIOBOMY 3P QEKTy, M0 M3MEHEHHIO CTENEeHEH OKHMCICHUS XUMHUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
Y4acTUIO KaTanu3aropa). DK30- M DHAOTEPMUYECKHE pEaKluu, TepMOXUMHuYeckue ypaBHeHUs. [loHsTHe o ckopocTu

XMMHYECKON peaKiuu

1.4

ITousiTue 00 06paTI/IMLIX u H€06paTI/IMLIX XUMHUYCCKUX PCAKIUAX. IloHsaTHEe O TOMOTE€HHBIX H TCTCPOIrCHHBIX PCAKIUAX.
IlonsaTne 0 XHUMHYECKOM PAaBHOBCCHHU. (I)aKTOpLI, BJIMAIOIIUC Ha CKOPOCTH XUMHUYECKOM pPCakiiui U IIO0JIOKCHUC
XUMHYCCKOT'O paBHOBCCHUA

1.5

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC pcaKkuuu, 3JI€KTpOHHBII>'I 0ajlaHC OKUCIHUTEILHO-BOCCTAHOBUTEIHLHOM pCaKkmuu.




CocraBnenne ypaBHeHI/Iﬁ OKHUCIHNTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C UCIIOJIB30BAHUEM METOAA DJICKTPOHHOI'O banaHca

1.6

Teopml SHGKTpOHHTquCKOﬁ JUCCoranuu. 3J'ICKTpOJ]I/ITBI " HCOJICKTPOJIUTHI. KaTI/IOHBI, aHUOHBI. MexaHu3M JUCCOLMALNU
BCIICCTB C pPAa3JIMYHbIMU BHUIaMHU XUMHYECKOH cBs3u. CTElCHb Jucconuanuu. CunbHBIC U cl1a0ble QJICKTPOJIUTEL. Peakuuu
MOHHOI'0 0OOMeHa. Y CIIOBHS MMPOTCKAHUA peaxunﬁ HMOHHOT'O 06M€Ha, IIOJIHBIC U COKpaIJ_[éHHLIC HWOHHBIC YPAaBHCHUA peaKI.IPIfI.
CBoiicTBa KHCJIOT, OCHOBAaHUM U COJEH B CBETE HpCI[CTaBJICHI/Iﬁ 00 SHCKTpOHHTquCKOﬁ JAUCCoHranuu. KauecTBeHHEIC
PCaKII Ha MOHBI. Ilonsarue o TUAPOJIN3C cojieit

1.7

XUMUYECKUH IKCIEPUMEHT: 03HAKOMIIEHHE C MOJIEIISIMHA KPUCTAITHYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAJIOB
U HeMmeTauloB (rpadura M ammasza), CIOXKHBIX BEIIECTB (XJIOpUAa HATPHs), HCCIEIOBAHHE 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON peakluyd OT BO3ICHCTBHS pa3iMuHbIX (haKTOPOB; HCCIEAOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mpolecca AUCCOIMAIUY KUCIIOT, eflouel u colieil (BO3MOXHO HCIOJIb30BaHHE BUJCOMATEPHAIIOB); MPOBEACHUE OMBITOB,
WUTIOCTPUPYIONIMX MPU3HAKU MTPOTEKAaHUs peakiuii HOHHOTO oOMeHa (o0pa3oBaHHe OcajKa, BhIIEICHHE ra3a, o00pa3oBaHue
BOJIbI); ONBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakiuu
pa3ioXKeHHsI, COeIUHEHUs); pacro3HaBaHHE HEOPraHMYECKHX BEIIECTB C MOMOIIBI0O KAUYeCTBEHHBIX pPEaKlIUid Ha HOHBL
pelleHne YKCIePUMEHTAIBHBIX 3314

Hemeramnnr u ux COCAUHCHUA

2.1

OOmast xapakTepucTuka rajgoreHoB. OcoOE€HHOCTH CTPOEHHs aTOMOB, XapaKTepHble CTeneHu okucieHus. CTtpoeHue u
¢u3nueckue CBOWCTBA MPOCTBHIX BEIIECTB — rajlorTeHOB. XMMHMYECKHE CBOICTBAa Ha IpuUMepe XJopa (B3aMMOJEHCTBHE C
MeTajulaMHi, HeMeTallylaMM, Iesnodamu). XiopoBopopoa. CoisiHas KHCIIOTa, XUMHMYECKHE CBOWMCTBAa, MOJYy4YeHHE,
npuMeHeHue. JleficTBHe XJIopa W XJIOPOBOAOPOAA Ha OpraHM3M uesloBeKa. BakHeiine XJI0puIbl U UX HAXOXKAECHUE B
npupoje

2.2

OO6mas xapakTepuctuka 31eMeHTOB VIA-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTENEHH OKHUCIICHUS.
Crpoenne u U3NYECKUE CBONCTBA MPOCTHIX BEUIECTB — KHUCIOPOJA U CEPhbl. AJUIOTPOIHBIE MOTU(PHUKALIMK KUCIOPOaa U
cepbl. XUMUYECKHE CBOMCTBA cephl. CepoBOAOPOJ, CTpoeHHUE, (DU3MUECKUEe M XUMHYECKHe CBOMCTBA. OKCHIBI Cephl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHasi KHUCIIOTa, (PU3MUECKUe U XUMUYECKUE CBOWCTBA (OOIIME KaK MPEeACTaBUTENS
KJlacca KHCIOT U crenupudeckue). XUMUYECKHE PEAKIIMH, JICKAIIHNe B OCHOBE IMPOMBIIIICHHOTO CHOc0o0a TMOTydYeHUs




cepHoii kucnotsl. [Ipumenenne. Cosu cepHOM KHCIOTHI, KaueCTBEHHAs peakius Ha cynbdar-uoH. HaxoxaeHue cepsl u eé
COCIMHEHUI B MNpHUpoAe. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOUIeH cpeibl COSAMHEHUSMU Cepbl (KUCIOTHBIE JI0XKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €ro MpeA0TBPAILCHUS
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O6ma>1 XapaKTCPUCTHKA J3JICMCHTOB VA-prrIl'IBI. OcoOeHHOCTH CTPOCHUA AaTOMOB, XAapPAKTCPHBIC CTCIICHU OKUCIICHUA.
ABOT, pacnnpoCTpaHCHUC B MPUPOJL, (1)I/IBI/I‘-IGCKI/IC U XUMHYECKHE CBOMCTBA. prTOBOpOT a30Ta B IPHUPOAC. AMMI/IaK, €ro
(I)I/ISI/I‘-ICCKI/IG N XUMHYCCKHE CBOﬁCTBa, IMOJIY4YCHHUC U TPUMCHCHHC. Comn aAMMOHMUA, HUX (I)I/ISI/I‘ICCKI/IC n XUMHWYCCKUC
CBOﬁCTBa, IMPUMCHCHHC. KauecTBennas pCaKknuss Ha HWOHBI AMMOHUH. A3oTHas KHUCJI0Ta, eé IOJIyUCHHC, (I)I/IBI/FICCKI/IG n
XHUMHYECKHE CBOMCTBA (06H_[I/IC KaK MpcACTaBUTCIIA KilaCCa KHUCIIOT U CHCL[I/I(I)I/I‘-ICCKI/IG). Hcnons3oBaHue HUTPATOB U colei
AMMOHHA B KauCCTBC MHHCPAJIBHBIX y,[[06pCHI/II7L XHUMHUYECKOE 3arpsi3HCHUC Oprxcanmeﬁ CpcAbl COCAWMHCHUAMU a30Ta
(KI/ICJ'IOTHBIC HOX]H, 3aIrpsA3HCHUC BO3J1yXa, ITOYBLI U BO,I[OéMOB)

24

docdop, amnorponHsie Mogudukanun docdopa, puzndeckue u xumuaeckue cpoiicrBa. Oxcua dpochopa(V) u dhochopras
KUCJIOTa, (pU3MYECKHEe W XUMHUYCCKHUE CBOWCTBa, moiyueHwe. Mcmomp3oBanue (ocdaroB B KauecTBe MHUHEPATbHBIX
yaoOpeHuit

2.5

OO6mas xapakrtepucTuka 31eMeHToB [VA-rpynmsl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTETIEHH OKHCIICHHS.
VYraepon, aJuloTporiHbIe MOAU(HKALINY, PACIPOCTPaHEHHE B TIPUpPOe, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOIHs.
Kpyrosopot yrnepoxa B npupozae. Okcuipl yriepona, ux (pusndeckne M XMMHUECKHE CBOWMCTBA, JEHCTBHE HA JKUBBIC
OpraHU3MBbl, IMOJyYeHHE W TMPHUMEHEHHE. DKOJOrMYecKHe MpoOJIeMbl, CBA3aHHBIE ¢ OKcuaoMm yriepoaa(lV); rumoresa
r7100aNbHOTO TOTEIJICHUsT KITMMAaTa; MapHUKOBBIA AP QEKT. YTonbHas KUCIOTa U €€ COJH, UX (PU3MUECKUE U XUMHUYECKHUE
CBOWCTBa, NOJy4YeHUE U nMpuMeHeHne. KauecTBeHHas peakiust Ha KapOoHaT-MOHBL. Vcmosip3oBaHue KapOOHATOB B OBITY,

MCIUIIMHEC, TIPOMBIIIIICHHOCTHU U CCJIIbCKOM XO035ICTBE

2.6

HCpBOHa‘IaHBHHe MOHATHS 00 OPraHUYCCKUX BCHICCTBAX KAK O COCAUMHCHUAX YIJICPpOIa (MeTaH, 9TaH, OTUJICH, allICTUJICH,
OTAHOJI, TJIMOCPHUH, YKCyCHas KI/ICJ'IOTa). Hx cocTtaB M XHMHYECKOE CTPOCHHUC. ITonsTrie O OMOJIOTMYECKH BaKHBIX
BCIIECTBAX: JKHUPAX, 6em<ax, YTJIICBOAAX — M HUX POJIM B KHU3HHU YCJIOBCKA. MaTepI/IaJIBHOC CAUHCTBO OPraHUYCCKHUX H
HCOPTaHNYCCKUX COCIMHEHU

2.7

Kpemuuid, ero ¢pusnueckie 1 XMMUYECKHE CBOICTBA, MOIy4YeHue 1 npuMenenne. CoennHeHns KpeMHus B npupoje. O6mue




npenctaBienus o6 oxcune kpemHus(IV) u kpemuueBoil kucnore. CuIMKaThl, UX HCIONb30BAaHHE B OBITY, MEAMIIMHE,
MIPOMBINUICHHOCTH. BakHelme cTpouTensHble MaTepuaibl: KepaMHuKa, CTEKII0, IIEeMEeHT, OeTOH, xkese300eToH. [Ipobaemsl
0€301MacHOT0 UCIOIb30BaHUs CTPOUTEIHHBIX MAaTEPHAIIOB B IOBCETHEBHOM JKU3HU

2.8

XUMHUECKUH HKCIIEPHUMEHT: H3yueHHE O0pa3l0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCIIOTBI, MPOBEICHHE
Ka4eCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOII0IeHNE TPU3HAKOB MX MPOTEKaHMS; OIBITHI, OTpaKarone (pu3nyeckue u
XMMHUYECKHE CBOWCTBA TaJIOTEHOB M UX COEAMHEHHMH (BO3MOXKHO HCIOJIBb30BAaHUE BHEOMATEPHAIIOB); O3HAKOMIICHHE C
o0pa3iaMu XJOPHUJIOB (TaJOTeHUIOB); O3HAKOMIIEHHE ¢ 00pa3liaMu cepbl U €€ COeTMHEHUSIMHU (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMaTepHasoB); HaOIr0eHUE Mpoliecca OOYITIMBaHUs caxapa o] ASHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI,
U3yYeHHE XMMHUYECKHX CBOWCTB pa30aBICHHOW CEPHOW KHMCIOTHI, MPOBEIECHHE KaueCTBEHHOW peakIMu Ha Cynb(ar-uoH U
HaOJro/IeHue MpHU3HaKa e€ MpOTeKaHMs; O3HAKOMJIEHHE ¢ (PU3MYECKUMHU CBOICTBaMu a30Ta, ¢ocdopa M UX COeAMHEHHM
(BO3MOKHO MCIIOJIb30BaHKUE BHUEOMATEPHAIIOB), 00pa3liaMu a30THRIX U (ochHOpHBIX YIOOpEeHHil; monydyeHue, cooupanue,
pacrio3HaBaHHE M M3y4YCHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaYeCTBEHHBIX PEAaKIMi Ha MOH aMMOHHUS U (ochaT-uOH U
U3yueHHE MPHU3HAKOB UX IMPOTEKaHMs, B3aWMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOW KHUCIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEpHANIOB); H3yYEHHE MOJeTed KpPUCTANIMYECKUX peIéToK anmasa, rpadura, ¢ysuiepeHa;
O3HAKOMJIEHHE C IMPOLECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM NPOTHUBOrasa;
NOoJy4YeHue, cooupaHue, paclio3HaBaHUE M M3YYEHUE CBOWCTB YIJVIEKHCIIOTO Ta3a; MPOBEACHUE KAUeCTBEHHBIX pEakIMid Ha
KapOOHaT- M CHJIMKAT-MOHBI M U3y4YeHHE NPU3HAKOB MX IPOTEKAHUs; O3HAKOMJICHHE C TPOIYKIMEH CHUIMKATHOM
IIPOMBINIEHHOCTH; PELICHUE SKCIIEPUMEHTAJIbHBIX 3a1a4 10 TeMe « BaykHele HeMeTallIbl U X COEIUHEHUS

MeTannasl U X COCANHECHUS

3.1

OO0mrast XxapakTepuUCTUKa XUMHUYECKUX 3JEMEHTOB — METAJVIOB Ha OCHOBAaHMM MX MojiokeHus B [lepuonndeckoil cucreme
xumuueckux anemeHroB J[.JM. MenneneeBa u crtpoeHuss artomoB. CTpoeHHME METAUIOB. Meramindeckas CBs3b U

METAJIIMYECKasi KpUCTaNINYecKasi pelI€TKa. DJIEKTPOXUMUYECKUH psiJl HAPSKEHUI METalIoB

3.2

dusnueckue U XMMHUYECKHe CBOMCTBa MeTauioB. OOmue crnocoOsbl mojsyuyeHus MetamioB. IIoHATHE 0 KOPPO3UH METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriaBsl (CTajb, YyT'YH, AIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHE B OBITY U
POMBIIIJIEHHOCTH
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[llenounbie MeTamiel: nojioxkenue B Ilepumonnueckoi cucreme xumudeckux siaeMeHToB .M. MenpaeneeBa; cTpoeHue UX
aTOMOB; HaxoXKJeHue B mpupojae. DPusmveckne W XUMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus W Kanus). OKCuabl H
TUAPOKCHJIBI HATpUs M Kanus. [[puMeHeHHe MeT0UYHbIX METAJIJIOB M MX COCAMHCHUI

3.4

[IlenoyHO3eMENBHBIE METAJUIBI MAarHUA M KaJbLM: nookeHue B [leproanueckoit cucreMe XuMuYecKux 3nemeHToB . 1.
MenzeneeBa; CTpOEHUE UX aTOMOB; HAaXOXAeHUE B npupoie. Ouznueckne U XMMHUUYECKUE CBOMCTBA MarHusi U KajbLUs.
Baxneiimme coenuHeHus KaabIus (OKCUI, THAPOKCHU, cONn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS

3.5

AIOMUHHI: TIOJIOKECHHE B HepHOHquCKOﬁ CHUCTCMEC XHMMHUUYCCKUX JOJIICMCHTOB I[I/I MeHneneeBa; CTPOCHUC aToMa,
HaXOKICHUC B IIPHUPOAC. dusndeckre U XUMHYSCKHE CBOMCTBA aFOMHHUS. AM(l)OTCpHBIC CBOICTBa OKCHIa U THAPOKCHUAA
AJIFOMHUHUA

3.6

Kenezo: mnonoxenue B Ilepuoamueckoit cucreme xumuueckux osiaemeHtoB J[.M. MeHaeneeBa; CTpoeHHE aToMa;
HaxoXJeHue B mnpupoje. Puznueckue M XUMHUYECKUE CBOWCTBA »xene3a. Okcuapl, ruapokcuabl U conu sxenesa(ll) u
xene3a(lll), ux cocras, cBOMCTBA U MOJyYeHUE

3.7

XUMHUUECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3laMM METAJJIOB U CIUIABOB, MX (PU3UYECKUMHU CBOWCTBAMHM; M3YYCHHUE
pe3yJIbTaTOB KOPPO3HU METALIOB (BO3MOXKHO MCIIOJIB30BaHUE BHCOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICHUCTBHS OKCHIA
KaJbllUs W HATPUS C BOJOW (BO3MOYKHO HCIOJB30BAaHWUE BHUACOMATEPHAIOB); WCCIECIOBAHHE CBOMCTB JKECTKOW BOJIBI,
mporecca TOPEHHUs Kelle3a B KHCIOpoJe (BO3MOXKHO WCIIOJb30BAaHHE BHIEOMATEPUANIOB); TMPU3HAKOB IPOTEKAHUS
KauyeCTBEHHBIX peaKlUii Ha MOHBI (MarHus, KaJablys, aMOMUHUs, ITMHKA, sxkene3a(1l) u sxeneza(Ill), mequ(1l); Habmrogenue u
ONMCaHHWE TIPOIIECCOB OKpAIIMBaHUS IUIAMEHW WOHAMHU HATpUs, Kalus W Kalublus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); HCCIEeOBaHNE aM(OTEPHBIX CBOWCTB THUAPOKCHIA ATOMUHHS W THUAPOKCHIA IWHKA; PpEIICHUE
AKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe « BaykHeIre MeTauibl 1 UX COCTMHECHUS

XHUMHMS ¥ OKpYyKarolas cpeia

4.1

Hosrie MaTepHraJibl U TCXHOJIOTUU. BemectBa n MaTcpualibl B IMOBCEAHEBHON >KHM3HM YelOBeKa. XHUMHUS HU 310pPOBBE.
be3omacHoe HCIIOIB30BaHHE BEIIECTB M XHUMHYECKHX peaxunﬁ B 6BITy. HepBaﬂ nmomMoub IMpu XUMHYCCKUX OXKOrax Hu
OTpPAaBJICHUAX

4.2

OCHOBBI PKOJIOTUYECKOM TpaMOTHOCTU. XUMHUECKOe 3arpssHeHue okpyxkatouieit cpeasl I1JIK. Pons xumuum B pemeHun




JKOJIOrHueckux mpobsieM. [lpupoaHble UCTOYHHKH YTIEBOAOPOAOB (yroyib, NMPUPOAHBIA Tra3, HEPTh), MPOIYKTHl HX
nepepaboTKu, UX POJIb B ObITY U MPOMBIIIEHHOCTH

43 XHUMUYECKUMN SKCIICPUMCHT. U3YUCHUC 06pa3u013 MaTcpurajioB (CTGKHO, CIIJIaBblI MCTAJIJIOB, TTIOJIMMCPHBIC MaTepI/IaJ]LI)

MPOBEPSIEMBIE HA OI'D IO XUMWU TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM
OBPA30OBATEJIbHOI MPOT'PAMMBI OCHOBHOI'O OBIIETO OBPA3OBAHUA

Kon 5
IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/bTaTaM 0a30BOr0 YPOBHSI OCBOE€HHS OCHOBHOM
NpoBepseMoOro .
poBep 0o0pa3oBaTe/IbHOW MPOrPaMMbl OCHOBHOT0 00111ero o0pazoBanus Ha ocHoBe PI'OC
TpeOoBaHMs

1 IIpencraBnenue:

0 TI03HABAEMOCTH SIBJIEHUI IPUPOJIbI, TOHUMaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KakK 00JIacTH
1.1 COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIEeH KyJIbTypbl U MPAKTUYECKON EATEIbHOCTH YEJIOBEKa B YCIOBUAX
COBPEMEHHOI0 00I11eCTBa; TOHUMaHUE MECTa XUMHUH CPEAU IPYTHX €CTECTBEHHBIX HAyK

12 O HAYYHBIX MCTOAAaX IMO3HAHUs, B TOM YUCJIC SKCIICPUMCHTAJIBHBIX U TCOPCTUUCCKHUX METOJaX UCCICAOBaHNA BCUICCTB U

HU3YUYCHUSA XUMHUYCCKUX peaKuMﬁ; YMCHHUE UCIIOJIB30BATh MOJCIN JJIA 00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

o cepax npodeccuoHaNbHOMN AeSITETbHOCTH, CBA3aHHBIX C XUMUEH U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
13 JOCTHKEHMSIX XUMUYECKOW HayKH, 4TO MO3BOJIMT OOYyYaroOlIUMCSl pacCMaTpUBaTh XUMHUIO Kak cdepy cBoel Oymyien
’ npodeccHoHaNBHOM IEeATEILHOCTH U CIeNIaTh OCO3HAHHBIN BHIOOP XMMUHU KaK MPOQUILHOTO MpeaMeTa MpH Mepexoe Ha

YPOBEHB CPETHEr0 00IIeT0 00pa30BaHUS

2 BH&I{GHI/Ie CUCTEMON XUMHWYECKUX 3HAHUU 1 YMCHUEC IIPUMCHATH CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1 BayKHEHIIINE XMMHUUYECKHE ITOHATHSA: XMMHUUCCKHI QJICMCHT, aTOM, MOIJICKYJIa, BCHICCTBO, IIPOCTOC U CJIOXKHOC BCIICCTBO,
OIHOPOAHAA U HCOAHOPOIHAA CMECH, OTHOCHTCIIBHBIC AaTOMHAA W MOJICKYJIAPpHAA MACChbI, KOJIMYCCTBO BCUICCTBA, MOJIb,
MOJIpHadg Macca, MOJ'ISIpHBIﬁ 06’LéM, OKCHJ, KHCJIOTa, OCHOBAHHUC, COJIb (CpeI[HHH), XUMHUYCCKasA pCaKlusa, pPCakKlnu

COCOANHCHUSA, PCAKIMU PaA3JI0XKCHUA, PCAKIHU 3aMCIICHHA, PCAKIHUH 06MeHa, TETIOBOU 3(1)(1)6KT pC€aKinu, S5K30- H




SHIOTEPMHUECKUE PEaKLUH, PAacTBOpP, MaccoBas JOJIi XMUMHYECKOIO D3JEMEHTa B COEAMHEHHH, MaccoBas A0JA U
MIPOLICHTHAS! KOHIIGHTPALMSl BEUIECTBA B PAaCTBOpPE, AP0 aroma, 3JIEKTPOHHBINA CIIOW aToMa, aTOMHasi OpOUTallb, paayc
aToMa, BaJICHTHOCTh, CTENEHb OKHUCIICHHS, XUMHYECKas CBsI3b, AJIEKTPOOTPHUIATEIBHOCTb, MNOJSpHAs M HENOJspHas
KOBAJICHTHAsI CBsI3b, HOHHASI CBSI3b, METAJNINYECKasl CBSA3b, KPUCTAJUINYECKAs pelIéTKa (aTOMHasl, HIOHHAs, METAJUINYeCKas,
MOJIEKYJISIpHasi), HOH, KATUOH, aHUOH, AJIEKTPOJIUT U HEIJIEKTPOJIUT, SICKTPOTUTHYECKAS AUCCOLUAIMS, PEAKIITH HOHHOTO
oOMeHa, OKHCIUTEIbHO-BOCCTAHOBUTENFHBIE PEAKIIUU, OKHCIUTEIb U BOCCTAHOBHTENb, OKUCIEHHE U BOCCTAHOBIICHHE,
ANEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIE PEaKIHUH, CKOPOCTb XHMHUYECKOM pEeaKIHH,
katanuzatop, [IJIK, koppo3us meTauioB, CIriiaBbl

OCHOBOIIOJIArarOmKue 3aKOHBI XHMHUU: 3aKOH COXpPaHCHHUSA MACCHI, HepI/IO,Z[I/I‘-IeCKI/Iﬁ 3aKOH I[I/I MeH;[eJIeeBa, 3aKOH

22 MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo
2.3 TEOPUU XUMUH: aTOMHO-MOJICKYJISIpHAsL TEOPHS, TEOPHUS SIECKTPOIUTUUECCKON TUCCOIUAIINHT
3 Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOUAIOLLEH:
yMEHHE NPaBUIBLHO HCIOJIb30BaTh W3YYCHHBIE BEIECTBA W MaTepuaibl (B TOM 4YHCIIE MHHEpAIbHBIE yA0OpeHus,
METaJJIbl U CIUIABBI, MPOIYKTHI MEPEPaOOTKH MPUPOTHBIX HCTOYHUKOB YTIEBOIOPOAOB (YIS, IPUPOTHOTO Ta3a, HedTH)
3.1 B OBITY, CETbCKOM XO3SHUCTBE, HA MPOU3BOJCTBE M MOHMMAaHWE 3HAYEHHUS >KUPOB, OENKOB, YIIIEBOAOB JJIsi OpraHu3Ma
YEJIOBEKa; YMEHHME IPOTHO3MPOBATh BIUSHHE BELIECTB M XHMMHUYECKHX IIPOLIECCOB HA OpraHU3M YelloBeKa H
OKPY’KaIOIIYI0 MPUPOJIHYIO CPENY
32 YMEHUE UHTETPUPOBATH XUMUUYECKUE 3HAHUS CO 3HAHUSIMU JPYTUX YUEOHBIX MPEIMETOB
33 HaIM4YUEe OmbITa PaboOThl C Pa3NIUYHBIMU HCTOYHUKAMU HHPOpPMAIMHM TO XUMUHU (HAyyHass W HAYYHO-TIOMYJSpHAs
JTUTepaTypa, CloBapu, CIIPAaBOYHUKH, UHTEPHET-PECYPCHI)
34 yMEHHE OOBEKTHBHO OIICHMBATh MH(OPMAIMIO O BEMIECTBAX, WX MPEBPAIICHUSX W TMPAKTUICCKOM MPUMCHCHHH H
' YMEHUE UCIOJIb30BaTh €€ ISl pelieHus] yueOHO-TI03HaBaTEIbHBIX 3a/1a4
Brnagenne ocHOBaMHU TOHSATHIHOTO ammapaTa ¥ CHMBOJHYECKOTO S3bIKA XHMHH JJII COCTaBJICHUS (HOpMyI
4 HEOPTaHMYECKUX BEIIECTB, YPAaBHCHUN XMMHUYECKUX pPEakIuii; ocHoBamu Xumuueckoil HomeHknatypbl (IUPAC wu

TPUBUAIBHOMN)




VMeHue OOBICHATHL CBSA3b ITOJOXKEHHS JJIEMEHTA B HepHO,HquCKOﬁ CUCTCMC C YHCJIOBBIMH XApPAKTCPHUCTHKAMHU

5 CTPOCHHSI aTOMOB XHMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsAl sjapa, oOllee 4YMCIO 3JIEKTPOHOB), paclpeiesieHueM
AJIEKTPOHOB I10 SHEPTETUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX MEPHOJIOB, KAIUS U KaJIbIIHS
[IpencraBnenne 0  NEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB  XMMHUYECKHMX  3JEMEHTOB  (paauyc  aToma,
6 3JEKTPOOTPUIATEIBHOCTD), POCTHIX M CIOXKHBIX BEIIECTB OT MOJOXKEHHs 3JeMeHTOB B Ilepmonnueckoii cucreme (B
MaJbIX MEePUOJaX U TJIABHBIX MOJTPYIax) U SJIEKTPOHHOTO CTPOSHUS aToMa
7 YMeHue KiaccupuImpoBaTh:
7.1 XUMUYECKUE FJIEMEHTHI
7.2 HEOpraHWYECKHEe BEIIeCTBa
7.3 XUMHUYECKHUE PEaKIUN
8 YMeHue onpenensirth:
8.1 BAJICHTHOCTh U CTETNICHb OKUCJICHUSI XUMHUYECKUX DJIEMEHTOB, 3apsi]l HMOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMYECKON CTPYKTYPHI B COCTMHEHUSX
8.3 XapaKkTep Cpebl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHMI)
8.4 OKHUCJIUTENIb U BOCCTAHOBUTEIb
9 YMeHne xapakTepu3oBaTh PU3NIECKUE U XUMUIECKHUE CBOWCTBA:
9.1 MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJIOPOJ, rpadur, anMas, KpeMHHi, a3ot, ¢ocdop, cepa, Xjaop, HATPUH, KU,
MAarHuu, KaJblMi, AITIOMUHUH, KEJIE30)
CJIOKHBIX BEIECTB, B TOM YHCJIE WX BOJHBIX PacTBOPOB (BOAA, aMMHAK, XJIOPOBOJOPOJ, CEPOBOIOPOI, OKCHUIBI U
9 runpokcunbl MetauioB [-IIA rpynmn, amomunus, menu (II), nunka, xeneza (II u III), oxcuasr yriepona (II u 1V),
' kpemuus (IV), azora u docdopa (III u V), cepor (IV u VI), cepuucras, cepHasi, azorucras, a3zoTHas, dochopHas,
yroJibHasl, KPEMHHEBAsI KHCIOTa U UX COJIH)
93 MPOTHO3UPOBATh U XapaKTEpHU30BaTh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTU OT MX COCTaBa W CTPOCHHUS, NMPUMEHEHUE




BCIICCTB B 3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOJKXHOCTb ITPOTCKAHUA XUMHUYICCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIOBUAX

10 YMeHHne coCTaBJIsSITh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEAKIINI, B TOM YHCIIE:
10.1 peakIuii HFOHHOTO OOMEeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUiA
10.3 WTIOCTPUPYIOIINX XUMUUYECKHE CBOMCTBA U3YUYEHHBIX KJIACCOB (TPYIIN) HEOPTaHUYECKHUX BEIIECTB
10.4 MOITBEPIKIAIOIIUX FEHETUUECKYIO B3aUMOCBSI3b MEKYy HUMU
11 YMeHue BIYUCIATH (IPOBOIUTH PACUETHI):
11.1 OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB, MACCOBYIO JOJIK0 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUHU
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00bEM T'a30B
114 [0 YPAaBHEHHUAM XMMUYECKUX PEaKIi U HaXOIUTh KOJIMYECTBO BEIIECTBA, 00BEM M MACCy PEareHTOB MU MPOTYKTOB
' peaKumn
12 Bnanenue (3Hanne 0CHOB):
2.1 OCHOBHBIMHM METOJAMU HAYYHOTO MO3HAaHUs (HaONt0JeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHIE) TIPU U3YYCHUHU
' BEIIECTB M XUMHUYECKHX SIBJICHUH; yMEHHE C(HOPMYIHPOBATH NPOOIEMY U MPEJIOKUTH ITyTH €€ PEIICHHS
12.2 6e30macHoO paboThl ¢ XMMMUYECKUMHU BEUIECTBAMH, XMMHUYECKOH MOCy 1011 1 1a00paTOpHBIM 000py10BaHUEM
IpaBwiaMu 0€301acHOr0 OOpaIlEHUs ¢ BEIIECTBAMH, UCIOJIb3YEMBIMU B ITOBCEAHEBHOM JKU3HHU, NIPAaBUIIAMU TIOBEJICHUS
12.3 B LIEJIAX cOepeKeHUs 3/10pOBbsl U OKPY’KAIOLIEH MPUPOJHON Cpenbl; MOHMMaHWE Bpena (ONacHOCTH) BO3JCHCTBUS Ha
KUBBIC OPTaHU3MBI OIPEIEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIIIEHUS U MPEAOTBPALICHUS X BPEITHOTO BO3ICHCTBHS
13 Hanuuue npakTuyeckrux HaBBIKOB IUTAHUPOBAHMS U OCYLIECTBIICHUS CIIEIYIOIIMX XUMUYECKUX IKCTIEPUMEHTOB:
13.1 W3yYeHHe W OINMCaHWe (U3UYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C (PM3MUECKUMH W XUMHUYECKUMH SIBICHHUSIMU;
' OTIBITHI, WITIOCTPUPYIOIINE IPU3HAKU POTEKAHUS XUMUYECKUX peaKuil
13.2 M3y4YeHHe CIIoCO00B pa3/ieieHUs] cMecen




IIOJIYYCHHUC KHCJIOPOJa M H3YUCHUC €TI0 CBOI>'ICTB; IIOJIy4YCHHE BOJOpOAa M H3YUYCHUE €TI0 CBOP'ICTB; IMOJIYyYCHHE

13.3 YIJIEKUCIIOTO Ta3a M U3yYCHUE €ro CBOMCTB; MOJYyUYCHHUEe aMMHaKa M U3y4YCHHE ero CBOMCTB
13.4 MIPUTOTOBJICHHE PACTBOPOB C ONPEICIIEHHON MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA
135 NpUMEHEHHE HWHIUKATOPOB (JakMyca, MeTwiopamxka u (eHondranerHa) JUis OMpenesicHHs XapakTepa Cpeibl B
' pacTBOpax KHCIIOT U MIeI0Yel
HCCIICZIOBAHUE U ONKMCAHUE CBOWCTB HEOPraHMYECKUX BEHICCTB PA3IMYHBIX KJIACCOB; M3YUCHHE B3aMMOCHCTBUS KHCIIOT C
13.6 METaJIaMH, OKCHIIAMHU METAIIOB, PACTBOPUMBIMH U HEPACTBOPUMBIMUA OCHOBAHHUSIMH, COJISIMHE; TIOJTYYCHHE HEPACTBOPUMBIX
' OCHOBAaHHUH; BBITECHEHHE OJHOTO MeTaula JAPYTHM U3 pPacTBOpa COJIM; HCCIeOoBaHHEe aM(OTEPHBIX CBOWCTB
THIPOKCHUIOB AIFOMUHUSI U ITHHKA
pellieHHe  SKCIEPUMEHTAIbHBIX 3amad 1Mo TemaM: «OCHOBHBIC KJIacChl ~HEOPraHUYECKUX  COCAMHCHUI;
13.7 «DNEKTPONUTHYECKAsT JAUCCOIMAIHs»; «BakHelIne HeMEeTaIbl U MX COCAMHCHU», «BaKHEHIIHe MeTaibl U HMX
COCTUHEHUS»
XMUMHAYECKHE SKCICPUMEHTBI, WIUTIOCTPUPYIOIINE NPU3HAKUA MPOTCKAHUS PEaKIMi HOHHOTO OOMEHA; KaueCTBCHHBIC
13.8 peakiuu Ha MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX MOHBI: XJIOPHUJ-, OpOMUJI-, HOAUM-, CYIbdaT-, pocdar-, kapboHaT-,
' CHJIUKAT-aHUOHBI, THIPOKCHI-UOHBI, KATHOHBI aMMOHHUS, MarHus, KaJbIUs, aTlOMHHUS, Kene3a (2+) u xenesa (3+),
Menu (2+), IMHKA
14 YMeHue:
141 MPEJCTaBIATh PE3yJbTaThl SKCIIEPUMEHTa B (OpMe BBIBOJOB, JI0KA3aTENIbCTB, TPaGUKOB W TaOIHIl U BBISIBISATH
' SMITMPUYECKUE 3aKOHOMEPHOCTH
142 yCTaHABJIMBATh CBSI3U MEXKIY PeabHO HAOJFOaeMBbIMH XMUMHUYECKUMH SBJICHUSMH M MPOLIECCAMHU, TIPOUCXOSIIUMHU B

MakKpoO- 1 MUKPOMUPC, 0OBSICHATH TIPUYIHNHEBL MHOFOOGp&BHH BCIICCTB




INNEPEYEHD 9JIEMEHTOB COAEPXKXAHUA, TIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 23K3AMEHE 110 XUMHWHU

Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS

1 [lepBoHavaIbHbIE XUMUYECKUE TOHATHUS

1.1 UYuctele BemecTBa u cMecu. CiocoObl pa3aeneHus: cMecei

1.2 ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3JIeMEeHTbI. CHMBOJIBI XUMUYECKHUX 3JI€MEHTOB. [IpOCThIe U CIIOKHBIE BEIIECTBA.

1.3 Xumudaeckas opmysia. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. CTEreHb OKUCIICHUS

L4 3aKoH MOCTOSIHCTBA cOCTaBa BemiecTB. OTHOcUTENbHAsA aTOMHas Macca. OTHOCUTENIbHAST MOJIEKYJIIpHasl Macca. MaccoBasi 0Jis
' XHMUYECKOI0 3JICMEHTA B COCAUHCHUN

L5 KonmuvectBo BemectBa. Mosb. MomsipHass macca. Momsipablid 00bEM Ta30B. B3anMOCBsI3p KONMMUYeCTBa, MAacChl M 4YHCIIA
' CTPYKTYPHBIX €IMHUII BEIIECTBA

L6 duznyueckre U XUMUYECKUE SIBJICHUS. XUMHUUECKasi peakius U €€ MPU3HaKW. 3aKOH COXpPaHEHHUS! MAacChl BEIIECTB. X UMUYECKHE
' yPaBHEHUSI
2 [Tepuoanueckuit 3akon u [lepronnueckas cucteMa xumudeckux neMenToB .M. Menneneea. CtpoeHue aToMOB

21 ITepuonnueckuit 3akoH. llepmoamueckass cucrtema xumuueckux d3nemeHToB JI.M. Menneneesa. Ilepuonbl u rpynmsl.
' Du3nUECKHUl CMBICI TIOPSAIKOBOTO HOMEPa, HOMEPOB TIEPHO/Ia U TPYIIIIHI JIEMEHTA

) Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTombl. DnekTpoHbl. CTpOCHHE JJIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20
' XAMUYECKHX 3J1eMeHTOB l[lepuoanueckon cucremsl J1.11. Menaeneena

3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB XMMHUYECKHX JJIEMEHTOB MEPBBIX TPEX MEPHOIOB, KaJIHsl, KaIbIUs (paanyca aTOMOB,
2.3 ANEKTPOOTPUIIATEIIBHOCTH, METAJUTMUECKUX M HEMETAJUIMUYECKUX CBOMCTB) U UX COCAMHEHHH B COOTBETCTBHH C TMOJIOKEHUEM
aneMeHTOB B [leproanyeckoit cucteMe U CTpOeHHEM UX aTOMOB

3 CrpoeHnue BemecTBa




Xwumuueckas cBsa3b. KoBajieHTHas (HOJ'IHpHaH u HCHOHHpHaH) CBA3b. :‘)J'IeKTpOOTpI/II_IaTeJ'IBHOCTB XUMHNYCCKHNX OJICMCHTOB.

31 Honnas cBsi3p. MeTtayindyeckas CBs3b
30 Tunel KpUCTAIIMYECKUX pemIETOK (aToMHas, HWOHHAs, METaJUIMYecKas), 3aBUCUMOCTh CBOMCTB BellecTBa OT THIIA
' KPUCTAJUIMUECKON PEMETKU U BUIa XMMHUYECKOH CBSI3U
4 Baxueiimue mpenctaBuTeNd HEOPraHMYECKUX BeliecTB. HemeTanisl 1 ux coequHeHus. MeTasibl U UX COeAMHEHUS
Knaccupukanuss ¥ HOMEHKJIATypa HEOPraHHYECKHUX COCTUHEHUI: OKCHAOB (COJIe00pa3ylolue: OCHOBHBIC, KHUCIIOTHBIE,
4.1 aM(pOoTepHBIC) U HECOIC00pa3yIolue; OCHOBAHUH (IIENOYN U HEPACTBOPUMEBIE OCHOBAHUS); KUCIOT (KHCIOPOACOAEpKAIINE U
OECKHCIOPOIHbIE, OTHOOCHOBHBIE © MHOTOOCHOBHBIE); COJIEH (CPEIHUX M KHCIIBIX)
49 du3nueckre ¥ XUMUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-HEMETANIOB: BOAOPOJA, XJI0pa, KUCIOpoAa, cephl, a3oTa, gocdopa,
' yIaepoaa, KpeMHUS
43 du3nueckre U XUMHUUECKHE CBOMCTBA IMPOCTBIX BELECTB-METAJUIOB: JINTUS, HATPUs, Kalus, MarHus U KaJblLus, aJlOMUHUS,
' xKesesza. DIEKTPOXUMHUUECKUN sl HAIIPSDKEHUH METaJIJIOB
4.4 dusnyeckre U XMMUUYECKHUE CBOMCTBA BOJOPOIHBIX COEAMHEHNI HEMETAJIOB: XJIOPOBOOPO/Ia, CEPOBOIOPOAA, aMMHUAKa
45 dusndeckre ¥ XUMUYECKUE CBOWCTBA OKcHIoB HemetauioB: cepsl (IV, VI), azora(ll, IV, V), docdopa(lll, V), yraepona(ll,
' IV), kpemuua(1V). IlonyueHune okcu0B HEMETAIIOB
4.6 Xummueckue cBoiictBa okcuaoB: MetawioB IA—IIIA rpymm, runka, meau(1l) u sxemnesa(1l, III). [TomyueHue OKCHIIOB METAIOB
47 XUMHUUYECKUE CBOWCTBA OCHOBAaHMWA M aM(OTEPHBIX THAPOKCHIOB (HAa MpHUMEpE THUAPOKCHIOB ATIOMHUHHS, JKee3a, [NHKA).
' [Tosryuyenue ocHOBaHUI 1 aM(OTEPHBIX THIPOKCHUIOB
43 OO0mue XMMHYECKHE CBOMCTBAa KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHON, CEpHUCTOM, CEpHOM, a30THOH, (ochopHOii,
KPEMHHUEBOM, yrojabHOH. Oco0ble XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW CEPHOM M a30THOU KucioT. [lomydyenue kucior
4.9 O61mure xuMuyecKue cBoicTBa cpennux coneil. [lonyuenue coneit
4.10 [Tomydenue, coOnpanue, pacrio3HaBaHUE BOJOPO/Ia, KUCIOPOa, aMMHaKa, YTICKUCIIOTO Ta3a B JabopaTopuu

4.11

[Toryuyenue amMmmmuaka, CEpHON M @30THOM KUCJIOT B MPOMBILIUIEHHOCTH. OO0II1e criocOObI MOTyUYeHUsI METaJIJIOB




4.12

I'eneTnyeckas CBSI3b MCIKAY KiIaCCaMH HCOPIraHNYCCKHUX COCI[I/IHCHI/Iﬁ

5 XHWMHUYECKUE PEAKIINN
51 Knaccudukanus XuMHUYECKUX peaklui Mo pa3TUYHbIM MPU3HAKAM: 10 YHCITY U COCTaBYy yYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO
' TeroBoMy 3(h(}eKTy, M0 UBMEHEHUIO CTENeHEH OKHUCICHUS XUMHUYECKUX AJIEMEHTOB
59 TermnoBoil 3ddekr XUMHUYeCKOH peakuud, TEePMOXUMHYECKHE YpaBHEHUS. OK30- M OSHAOTEPMHUYECKHE PEaKIHH.
' TepMOXUMHUYECKUE YPAaBHEHUS
53 OKHMCIUTENTbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENM U BOCCTaHOBHUTENHU. [Ipolecchl OKHCIEHHS M BOCCTAaHOBIICHMS.
' DJEeKTPOHHBIN OallaHC OKHCIUTEILHOBOCCTAHOBUTENLHOM peakiuu
54 Teopust 3MEKTPOIUTUYECKON auccouuanuu. KaTHOHBI, aHMOHBI. DIEKTPOIUTHl U HENEKTposuThl. CuibHble M cialble
' 251eKTposuThl. CTENEeHb AUCCOLUALN
55 Peakiuu moHHoro oOMeHa. YcI0BUS MPOTEKAHUS PeaKIMid MOHHOIO OOMEHa, MOJIHbIE M COKpAIIEHHbIE MOHHbBIC YpaBHEHMS
' peakuuii
6 XuMuUd U OKpy’Karouas cpeaa
6.1 BemecTtBa 1 MaTtepuaibsl B TOBCEIHEBHOM KU3HU YEJIOBEKAa. be3omacHOe HCIOJIb30BaHNE BELIECTB U XMMHUYECKUX PEAKLUN B
' naboparopuu u ObITy. [lepBasi MOMOIIL IPU XUMHYECKUX 0XKOTaX U OTPABICHUSIX
XHUMHYECKOE 3arpsi3HEHNE OKPY KaIoLIei cpelibl (KUCIOTHBIE JOXKIH, 3arpsA3HEHNE MTOYBbI, BO3yXa U BOJOEMOB), CIIOCOOBI €r0
6.2 npenotBpamieHusi llpenensuas momyctumasi koHuneHtpamus emectB ([1JK). Ponp xuMum B pemieHUH 3KOJIOTHMUECKHX
npobiem. YcusieHne napHIKoBoro 3¢ dekra, pazpyiieHne 030HOBOTO CIOs
[Tpumenenue cepsl, a30Ta, hocdopa, yriepoaa, KpEeMHHUS U UX COSTUHEHUH B OBITY, METUIIMHE, IPOMBIIIJICHHOCTH U CETbCKOM
6.3 xo3siicTBe. [IpyMeHeHne METauloB M CIUIaBOB (CTajlb, YYTYH, MIOPATIOMHHHUN, OpoH3a) B OBITY M IMPOMBIIUICHHOCTH HX
coeauHenuil. [ToaTue 0 KOPpPO3UN METAIIIOB, OCHOBHBIE CITOCOOBI 3aLTUTHI UX OT KOPPO3UH
6.4 [IpupoaHbie UCTOYHUKU YTIAEBOAOPOAOB (YroJib, MPUPOIAHBIA Ta3, HEPTH), MPOAYKTHl UX NepepaboTku (OCH3WH), UX POJb B
' OBITY U IPOMBILIEHHOCTH
6.5 ITepBoHavanbHble TOHATHS 00 OPraHMUYECKUX BELECTBAX KAaK O COEIMHEHUSX yriiepoja (MeTaH, 9TaH, STWJIEH, alleTUIEH, 3TaHOJI,




MNIMOCPHUH, YKCYCHaA KI/ICJ'IOTa). IToHATHE O OHOJIOrMYECKH BayKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX POJIM B )KU3HU
YCJIOBCKa

7 Pacuérsr:
7.1 o opmysamM XUMUYECKHX COCTUHEHHIMA
7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 [0 XUMHYECKUM ypaBHEHUSIM

YUYEBHO-METOANYECKOE OBECIHHEYHEHUE OBPA3OBATEJIBHOI'O TPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

« Xumusi: 8-i kiacc: 6a30BbIi ypOBEHb: yUeOHUK; S-¢ uznanue, nepepadorantoe ["abpuensu O.C., Octpoymon NU.T".,
CnanxoB C.A. AkmmonepHoe o6miectBo «M3narensctBo «IIpocBemienue

» Xumus: 9-i kimacc: 6a30BbIN yPOBEHB: YUCOHUK; 5-¢ n3mpanue, nepepadorannoe ["abpuemnsa O.C., Octpoymon N.I".,
CnankxoB C.A. AkmmonepHoe o6mectBo «M3marensctBo «IIpocBemnienuey

METOAUYECKUE MATEPHUAJIBI JISA YYUTEJIA

METOJUYECKUE MATEPUAJIBI JISA YUUTEJIA

H.II. Tpoery6oBa. Iloypounsie pazpaboTku no xumuu. 8 kinacc. Mockaa. "BAKO"
M.IO. I'opkosenko. [loypounsie pazpadbotku no xumuu. 9 kinacc. Mocksa. "BAKO"

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
8 ximacc: bubnmorexa IIOK https://m.edsoo.ru/7f41837¢
9 xnacc: bubnuoreka LIOK https:/m.edsoo.ru/7f41a636
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