MHWHHUCTEPCTBO MPOCBEIIEHUA POCCUACKOM ®EJEPAIIUU
Ynpagsienue 00pa3zoBaHusl M MOJIOICKHOM MOJUTHKHA aAMUHUCTPALMHA
MYHUIHMIIAJIBHOT0 00pa3oBaHus - rOPoACKoi OKpyr ropoa Ckonul Pa3anckoi
odsacTn

MyHununajabHoe 010/:KeTHOe 0011e00pa3oBaTeibHOE YUpPesKIeHne
«OcHoBHas 00mIeo0pa3oBaTeJbHAS IK0JIa Ne 5» MyHMUMIIAJIBLHOT0 00pa30BaHus -
ropoackoii okpyr ropoa Cxonun Psizanckoii o0s1actu

PaccmorpeHo: YrBepxnar

[Ienarornyeckuii coBer JIMpeKTop MKOJIBI

[Tporokon Ne 1 ot 31.08. 2023 1.

Muwakora BaneHTMHa Noanwcako gudpoaoih nognucso:

Muwakosa BaneutvHa AnekcasaposHa

AﬂEKCBHﬂpDBHa flara: 2023.08.31 12:00:37 +03'00°

[Tpuxkaz Ne 86-J1 ot 31.08.2023

TOUYKA \fpocm

PABOYAS IPOTPAMMA
(ID 1721714)

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb»
C UCIIOJIb30BaHuEM jJaboparopun « Touka pocTay

1St oOyJaronuxcs 8 -9 kiaccon

r. Ckonun 2023 r.



HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMuu Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHus COCTaBieHa Ha
OCHOBE TpeOOBaHMI K pe3ysbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeNIbHON MpOTrpaMMbl
OCHOBHOTO 001Iero oopazoBanus, npeacraBieHHbIXx B DT'OC OO0, a Takxke Ha OCHOBE
denepanbHOl paboueil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIICTIIIMK TPETIOAaBaHMs
yuebHOro mpenMera «XuMHUsS» B 00pa3oBaTeNbHBIX oOpraHu3auusx Poccuiickoii
denepanum.

[IporpamMma no xumuu Aa€T MPEACTaBICHUE O LENSIX, 00IIel cTpaTeruu o0ydeHusl,
BOCIIUTAHUS U PA3BUTHUS O0YUAIOLIUXCA CPEICTBAMU yUueOHOTO MPeIMETa, yCTaHABIUBACT
o0s3aTeIbHOE TPEJAMETHOE COJIepkKaHUE, IMPEeayCMaTpUBAECT paclpelelieHue €ro 1o
KJIaccaM U CTPYKTYPUPOBAHUE MO pa3jiejaM U TeMaM IPOorpaMMbl 10 XUMHUH, ONPEACIIIeT
KOJIMYECTBEHHbIE M KAYECTBEHHbIC XapPaKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS  XUMHUHM C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKM y4e€OHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEU
oOy4aroluxcsi, ONpeAessseT BO3MOKHOCTH TMpEAMETa Ul pealn3aliu TpeOOBaHUM K
pe3ynbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeNbHOW MPOTPaMMbI HA YPOBHE OCHOBHOTO
oOwero oOpa3zoBaHus, a TaKke TpeOOBaHUI K pe3yJbTaTaM OOy4YEeHHs] XUMUU Ha YPOBHE
1ee U3ydeHusl MpeMETa U OCHOBHBIX BUJOB yueOHO-TTO3HABATEIBHON JESTEIBHOCTH
00yy4aroIerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

3HaHWEe XMMHHM CIYXHUT OCHOBOM g  (OPMHpPOBAHHS  MHPOBO33PCHHS
00yJaromerocsi, ero MpeiCcTaBiICHU O MaTepHaTbHOM €IWHCTBE MHpPa, BAXXHYIO POIb
UrparoT (GopMHUpyEMbIe XUMUEH MPEICTaBICHUS O B3aMMOIIPEBPALICHUSX SHEPTUU U 00
HBOJIIOLIMU BEIIECTB B MPUPOJE, O MyTSAX pEUIeHUs TJ00aNbHBIX MPOOJIEM yCTOHYMBOIO
pa3BUTUSI YEJIOBEYECTBA — CBIPHEBOW, HHEPreTHUUECKOM, MUIIEBOM M HKOJIOTMYECKOM
0€30MacHOCTH, TPOOJIEM 3IPABOOXPAHEHHUSL.

N3yuyenne xumunn:

CHOCOOCTBYET peaau3aluy BO3MOXKHOCTEH Il camMopa3BUTUS U (HOPMHUPOBAHMS
KyJbTYPBI TUYHOCTHU, €€ 00IIeH 1 PyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHME MBIIUIEHUSI M TBOPYECKUX CIHOCOOHOCTEM
oOydaromuxcsi,  HAaBBIKOB WX  CAMOCTOSITENIbHOM  y4eOHOW  JesATENbHOCTH,
OKCIIEPUMEHTAIbHBIX W HUCCIENOBATENbCKUX  yMEHMH, HEOOXOIWMBIX KaKk B
MOBCETHEBHOM JKU3HM, TaK U B POGECCHOHATBLHON ACSITENEHOCTH;

3HaKOMHUT CO CTIEIM(PHUKON HAYIHOTO MBIIUICHHUS, 3aKIaIbIBAET OCHOBBI 1IETIOCTHOTO
B3IJIsiIa Ha EOUWHCTBO TMPHUPOABI M UEJIOBEKa, SIBISETCS OTBETCTBEHHBIM JTarioM
B (P OPMUPOBAHUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YyYaroIuXCs;

CrocoOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM
3HAaHUAM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOHM BKJaJ B 3KOJOTHYECKOE 0Opa3oBaHME
00yJaroImxcs.

JlanHbie HampaBlieHWS B OOYyYCHMM XWMHUU OOECIEUYMBAIOTCA CHEIU(PUKON
CoJiep)KaHusl y4eOHOro MpeaIMeTa, KOTOPbIN SBJSETCS MeJaroruuecku aJjanTHpOBAaHHBIM
OTpakeHHeM 0a30BOW HAyKH XMMHUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHHWs OPUEHTHPOBAH Ha
OCBOEHHE OOYyYaIOUUMUCS CHCTEMbl TEepBOHAYAIbHBIX TOHSATUH XHWMHH, OCHOB
HEOPTaHWYECKOW XUMHUU U HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TOHATUN OpPraHUYECKON
XUMUH.



CTpykTypa coJepKaHHsl MporpaMMbl O XHMHHM C(HOPMUpOBAHA Ha OCHOBE
CUCTEMHOTO0 nojaxoza Kk e€ n3yuyenuto. CopepkaHue CKIaJAbIBACTCS U3 CUCTEMBbI IOHITHIM
0 XMMHYECKOM DJIEMEHTE U BEILECTBE U CUCTEMbI MOHATUH 0 XUMUYecKoil peakuuu. O0e
ATU CUCTEMBI CTPYKTYPHO OPraHU30BaHbI MO MPUHIUIY IOCIEA0BATEILHOIO Pa3BUTHS
3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona J[. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— MpeACTaBIICHUH 00 SIEKTPOTUTHUECKON TUCCOIMAIIMU BEIIECTB B PACTBOPaX.

TeopeTnueckre 3HaHUSI pACCMATPUBAIOTCA HA OCHOBE SMITMPUUYECKHU MOTYYCHHBIX U
OCMBICTICHHBIX (DAaKTOB, PA3BUBAIOTCS IOCJIEIOBATEIHLHO OT OJHOTO YPOBHS K JPYTrOMY,
BBITIOJIHSIST  (DYHKITUU OOBSCHEHHWS W TIPOTHO3UPOBAHMS CBOWCTB, CTPOCHHS W
BO3MOKHOCTEH MPAKTUUECKOTO MPUMEHEHUS U MOTYUYCHHS U3y4aeMbIX BEILIECTB.

OcBoeHune nporpaMmbl 0 XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPECTABICHUS O
XUMHYECKOUN COCTaBIIAIONIECH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPOIbL,
LEHHOCTHOT'O OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJIaM NO3HaHUs B Hayke. M3yueHue
XUMUU TMPOUCXOJIUT C MPUBIICYCHUEM 3HAHUM U3 paHee N3YUCHHBIX YUEOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» U «Duzuka. 7 Kimaccy.

[Ipy u3yd4eHUM XUMUHU MPOUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB XHMHYECKOM
HayKd Kak oOOJIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JIeATEebHOCTU
YeJoBeKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. 3ajada y4yeOHOro
npeaMeTra CoCTOMT B (DOPMUPOBAHUM CUCTEMbl XMMHUUYECKUX 3HAHUW — BaKHEHIIUX
(aKkTOB, MOHATUN, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHHUH, TOCTYNMHBIX OOOOIIEHUN
MHPOBO33PEHUYECKOT0 XapaKTepa, si3blka HAyKW, B MPHUOOLIEHWH K HAYYHBIM METOJaM
MO3HAHUSI TPU H3YUYCHUM BEIIECTB M XUMHUYECKUX peakiuid, B (POpPMUPOBAHUU U
Pa3BUTUM TMO3HABATEJIBHBIX YMEHHMU M WX NPUMEHEHHH B y4€OHO-TIO3HABATEIBHOU U
y4e0HO-HUCCIIeIOBATEIHCKOMN S TEIIbHOCTH, OCBOCHUH MPABWII O€30MaCHOTO O0palieHus
C BEILIECTBAMHU B OBCEHEBHOM KU3HHU.

[Ipy u3ydyeHHMM XMMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs BaKHOE
3HaUYEHUE MPUOOPENH TaKHUe 1ed, KaK:

— (opmupoBaHHE  HMHTEIJIEKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY TPHUHSATHIO  PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

— HANpaBJIEHHOCTh O0y4YEHHUs Ha CHCTEMAaTHYECKOE MPHOOIIEHHE O0YYaroluXcs K
CaMOCTOSITEJIbHOM TMO3HABATEJIbHOW JICSTEIBHOCTH, HAy4YHBIM METOJaM I[O3HaHUS,
dbopMUPYIOITUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEN K XMMUHU;

— obecrieueHre yCaoBUid, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUYAIOIIIMMUCS OTbITa
pa3HOOOpa3HOM JEATEIbHOCTH, TIO3HAHUS W CaMOIIO3HAHUS, KIIOYEBbIX HABBIKOB
(KJTFOUEBBIX KOMIETEHIIMI), UMEIOIINX YHUBEPCATIBHOE 3HAUCHUE JIJISI PA3JIMUHBIX BUIOB
NEATEIIbHOCTH;

— ¢dopmupoBanue oOmel GyHKIIMOHATHLHOM U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH,
B TOM YHCJIC YMEHUN OOBSCHATH M OIEHUBATDH SBJICHUS OKPYKAIOIIEr0 MUPA, UCTIOIL3YS
3HaHUSA W ONBIT, MOJYYEHHbIE MPU U3YYEHUU XHMHUH, MPUMEHSITh HX NPHU PEHICHUU
mpo0JIeM B TOBCEAHEBHOM KM3HU U TPYAOBOU JIEATETLHOCTH;

— ¢opMupoBaHrEe y OOYYaAIOMUXCS TYMAaHHUCTHUYECKHX OTHOIIEHWW, TMOHWUMaHUS
IIEHHOCTU XMMHUYECKUX 3HAHUW i1 BBIPAOOTKM HSKOJIOTHYECKH I1eJ1eco000pa3HOTo



MOBEJICHUsI B OBITY U TPYAOBOM JACATEILHOCTH B IEJISIX COXPAHEHUSI CBOETO 370POBbs U
OKPYKarOIIEH IPUPOIHOUN CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOII U
CaMOBOCITMTaHUIO Ha OCHOBE YCBOEHHUS OOIIEUYETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAIbHEHIIIEr0 00yUeHHUS.

OO61iee 4KCIIO 4acoB, OTBEACHHBIX IS M3YYCHHUS XMMHUU Ha YpPOBHE OCHOBHOTO
obmero oopazoBanus, coctaBisieT 136 gacoB: B 8 kimacce — 68 gacoB (2 4aca B HEJENi0),
B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

COAEPXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Postb XuMuu B )KU3HH 4YellOBEKA. XUMHUS B CUCTEME HayK. Tena u
BellecTBa. PU3NUECKHUE CBOMCTBA BEWIECTB. ATperatHoe cocTosinue BeuecT. [lonstue o
METO/Iax MO3HaHUs B XuMuUU. YucTele BemnecTBa U cmecu. CriocoObl pa3iesieHus CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3EMEHThI. CUMBOJIbI XUMUYECKUX AJIEMEHTOB.
[IpocTeie U COXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass ¢opmyna. BalleHTHOCTP aTOMOB XHWMHUYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BewiecTB. OTHocuTenbHas aTomHass wmacca. OTHOCHUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUYECKOT0 2JIEMEHTA B COSIMHECHUH.

KomunuectBo BemectBa. Mouib. Mossipaast macca. B3auMOCBs3b KOJIMUECTBA, MACCHI
M 4YuClIa CTPYKTYpHBIX €IUHHUIl BemiecTBa. Pacuérsl mo ¢dopMynaM XUMHUYECKHUX
COCIMHECHUM.

DU3NYECKUE U XUMUYECKUE SIBJICHUA. XUMHAUYECKAsl pEAKIUs U €€ MPU3HAKU. 3aKOH
COXpPAaHEHHUS] MACChl BEHIECTB. XUMHUYECKHE ypaBHEeHUs. Knaccudukaruss XUMUYECKUX
peakiuii (CoeMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TMOCYIOW, TpaBuiaMu padOThl B J1a0OpaTOpUH H
npuémamMu oOpaieHuss ¢ J1abopaTopHbIM OOOPYJOBAaHUEM, H3YYEHHUE U OIHUCAHUE
(du3HUecKuX CBOMCTB 0Opa3llOB HEOPTaHWYECKUX BEIIECTB, HAOIIOJCHUE (PU3UUYECKHUX
(T1aBieHUE BOCKA, TasiHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KAIIEHUE U KOHJEHCALIM
BOABbI) U XHUMHUYECKMX (TOpEHHE CBEYM, TMPOKAIMBAHME MEIHOW TPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KUCIOTOW) SIBI€HUM, HAOMIOJEHUE U ONHCAHHE MPU3HAKOB
MPOTEKaHUs XUMUYECKHUX peakluuil (pas3iioKeHHe caxapa, B3aUMOJACHCTBUE CEpPHOMU
KHUCIIOTBI C XJIOpUaoM Oapusi, pasnoxkenue ruapokcuga menu (II) mpu HarpeBanuw,
B3aMMOJIeHCTBHE kene3a ¢ pactBopoM coiu meau (II), uzydenue crocoboB paszzaeneHust
CMeceil: C TMOMOIIbI MarHuta, (GUIBTPOBAHMWE, BBIMAPUBAHUE, JUCTUJUISAINA,
xpomatorpadusi, TPOBEJECHNE OUYMCTKU TMOBAPEHHOW COJIM, HAOJIOJICHUE W OINHUCAHUE
pe3yJbTaTOB TMPOBEJACHUS OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MaccChl,
CO3/IaHHUE MOJIeNIel MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BeLIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopoa — 3J€MEHT M NIPOCTOE
BelecTBO. Haxoxaenne Kuciopona B mpupoje, Gu3nueckue U XMMUYECKHE CBOWCTBA
(peaxmuu ropenust). Oxcunsl. [Ipumenenue kucnopoaa. CriocoObl MOIy4eHUsT KHCIOPOa
B jabopaTopuu W TPOMBIIUIEHHOCTH. KpyroBopoT kuciopoma B mpupone. O30H —
aJUIOTpONHAs MOU(PUKALIMS KUCIOPOa.



TernnoBoit 3ddekT XUMUUECKOH peakluu, TEPMOXUMUYECKUE YpaBHEHUS, DK30- U
SHIOTEPMUYECKHUE peakuuu. TOMINBO: yrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUIICHHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — snemeHT M mpocroe BemecTBo. HaxoxkaeHuwe Bomopoaa B IPHUPOJE,
du3znueckue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIocoObl mosydeHus. Kucnorel u
COJIH.

Monsipabiil 00bEM ra3oB. Pacu€Tel M0 XUMUYECKUM YPABHEHUSIM.

®usnueckne cBOMCTBA BOAbl. Boja kak pactBopurens. PactBopsl. Haceiennsie u
HEHACBIIIEHHBIE PACTBOPBI. PACTBOPMMOCTH BElIECTB B BOJIe. MaccoBas 10151 BEMIECTBA B
pactBope. XUMHUYECKHE CBOMCTBa BoAbl. OcHOBaHuA. Pojib pacTBOpOB B MPUPOJIEC U B
KU3HU 4YesioBeka. KpyroBopoT BOJbI B MpUpOE. 3arpsi3HEHUE PUPOIHbIX BoA. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus wHeopranmyeckux coemuHenmit. Oxcuabl.  Kriaccudukamms
OKCHJIOB: coJieoOpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Du3ndeckue U XUMUYECKHE CBOMCTBA
okcuaoB. [lonydueHne OKCUI0B.

OcnoBanus. Knaccudukanus ocHoBaHUW: MIENOYM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHuii. @Pu3nyeckue MW XHUMHUYECKUME CBOWCTBA OCHOBAHUM.
[TomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenkmarypa kucinor. @Pusnyeckue u
XMMHUYECKUE CBOMCTBA KUCHOT. Pan aktuBHOCcTH MetaiuioB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenkiatrypa coisieil. PU3MYECKHE M XUMHUYECKHUE CBOMCTBA COJICH.
[Tonyuenue coien.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

KAQ4ECTBEHHOE OIIPEIECIICHUE COAEPkKAHUS KHUCIOpOJa B BO3AYyXe, IOJyUYEHHUE,
coOupanue, pacrmo3HaBaHWE W  U3YYEHUE CBOWCTB  KHCIOpOJa, HaOIoIeHHe
B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM U YCJIOBHUS BO3HUKHOBEHHS U MPEKPAIICHUS
ropeHus (Irmoxkapa), O3HaKOMJIEHHE C oOpaslamMd OKCHIOB M OIIMCAaHHE WX CBOMCTB,
MOJIyYeHHE, COOMpaHHe, pPaclo3HABaHME M HM3YyUYEHHE CBOMCTB BOJOpOJa (TOpPEeHHE),
B3auMojielicTBue Bojopojga ¢ okcugomM Meaw  (II)  (Bo3MOXKHO HCIIOIB30BaHUE
BUJICOMATEPUAIIOB), HAOIIOJIEHUE O0Opa3lOoB BEIIECTB  KOJUYECTBOM |  MOJIb,
HCCIIeIOBAaHUE OCOOCHHOCTEH PAaCTBOPEHMSI BEIIECTB C Pa3JIMUYHONM PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOW J0JIEH pAaCTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBHUE BOJIBI C METAJJIaMU (HATPUEM U KaJibliieM) (BO3MOXKHO HCITOIb30BaHUE
BUJICOMATEPUAIIOB), HCCIEI0BaHUE OOpa3I[0OB HEOPTaHMYECKUX BEIIECTB Pa3IUYHBIX
KJIaCCOB, HAOJIOJICHUE WM3MEHEHUSI OKpPACKM WHAMKATOPOB B PACTBOpAX KHUCIOT U
niesnioveit, uzyuenue BzaumojeicTBusa okcuna menu (II) ¢ pactBopom cepHOM KHUCIOTHI,
KHUCJIOT ¢ METaJUIaMHU, PEAKLIUN HEUTPAIU3ALUH, ITOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO METajulia JPYyTrUM U3 PacTBOPA COJIM, PEIICHHE SKCIEPUMEHTABHBIX
3a7a4 1o TeMe « BaxkHeume KiIaccbl HEOPraHUYECKUX COEAUHEHUIN.

Hepuoanuyeckuii 3akoH u Ilepuognueckasi cucreMa XUMUYECKHX 3JIeMeHTOB /1.
N. MenpaeaeeBa. Crpoenue aroMoB. XuMHUYecKass CBsA3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEeAKIIUN



[lepBble MOMBITKH KIaCCU(PUKALMK XUMUYECKUX 31eMeHTOoB. [loHaTne o rpymnmnax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHbIE U HIEIOYHO3EMEIbHbBIE METAJUIbI, TaJOre€Hbl, UHEPTHBIE
ra3bl). DJIIEMEHTbI, KOTOpPbIE 00pa3yroT aM(pOTEPHbIE OKCUIBI U TUAPOKCHIBI.

Ilepuonnueckuit 3akoH. Ilepuomuueckas cucrema xumMudeckux diaemeHtoB 1. .
MenneneeBa. Kopotkomnepuonnas u JuiMHHoNepuoaHas ¢opmbl [leprognyeckoit
cucteMbl xumuyeckux aiueMeHToB 1. . Menneneesa. llepuoas! u rpyrnsl. @u3ndyeckun
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOA U TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CocTtaB aroMHbIX snep. M3orombl. Onektponbl. CtpoeHHe
AJIEKTPOHHBIX 000JI0UeK aToMOB MepBbIX 20 XxuMudeckux 3aemMeHTOB llepuomnueckoii
cucrembl J[. M. MenneneeBa. XapakTepuCTMKa XMMHUYECKOTO OJJIEMEHTAa IO €ro
nonoxxenuto B [lepuonnueckont cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH  W3MEHEHHMs pajuyca aTOMOB XUMHUYECKHX  3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U NEPUOJaM.

3nauenue Ilepmoanueckoro 3akoHa U Ilepuonnuyeckoll CHUCTEMBI XMMHYECKHX
AJIEMEHTOB JUISl PA3BUTHsI HAYKH M NpakTUku. J[. V1. MenzeneeB — yd€HbIN U IpaXk1aHNH.

Xumunyeckass  cBsi3b.  KoBajeHTHas  (mojdsipHas M HENOJSIpHAasi)  CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp oxucneHus. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuuu. IIporecchl
OKHMCJIEHHUS M BOCCTAaHOBJICHHsI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCUAA IMHKAa C pacTBOpPAMHM KHCIOT M IIEJIOYEH, NPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOUIUX TMPUMEPHl OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX pEAKIUil (ropeHue,
peaKIuu pa3oKeHus, COSTUHEHHUS).

Mesicnpeomemmuoie cea3u

Peanmzannst MeXnpeIMETHBIX CBA3CH NpPH H3YyYEHHMM XUMHM B & Kiacce
OCYIIECTBIISIETCS Yepe3 UCMOIb30BaHUE KaK OOILIUX €CTECTBEHHO-HAYUYHbIX MOHATUMN, TaK
U TIOHSATHUH, SBISIOIIMXCA CHUCTEMHBIMU JUISI OTIEIBHBIX IPEIMETOB E€CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO1111e ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: HAyYHBIM (PaKT, rUNOTE3a, TEOpUs, 3aKOH,
aHaJlu3, CUHTE3, KiIaccu(uKanus, NEePUOAUYHOCTb, HAOIIOJEHUE, HKCIEPUMEHT,
MOJICIIUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIWJ, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUH 3apsii, BELIECTBO, TeNO, OOBEM,
arperaTHO€ COCTOSIHME BEIleCTBa, a3, (PU3MUYECKHE BEIUYMHBI, €IUHULBI W3MEPEHUS,
KOCMOC, IJIaHETHI, 3BE€3/1b1, COoHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MuHeEpasabl, TOPHbIC MOPOJbI, IOJIE3HBIC
MCKOIAeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYECKasA peaKkiusi

[lepuoanueckuii 3akoH. lleproanyeckas cucteMa XUMU4YECKUX 3yeMeHTOB [l. U.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMH CBOWMCTB XMMHUUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KaJIbLMU U UX COCTMHEHUN B COOTBETCTBUHU C
MOJIOKEHUEM 3JIEMEHTOB B [lepuoanyeckoil cucteMe u CTpOCHUEM X aTOMOB.



CrpoeHue BemecTBa: BUAbl XUMUUYECKON CBA3U. THIBI KPUCTATUIMYECKUX PELIETOK,
3aBUCHMOCTh CBOWCTB BEIIECTBA OT THMNA KPUCTAUIMYECKOW PEMETKH UM BHUIA
XUMHYECKOU CBSI3H.

Knaccudukanms u HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHUE
CBOKMCTBA BEUIECTB, OTHOCSAUIUXCS K PA3JIUYHBIM KJIACCaM HEOPTraHUYECKUX COCIMHEHUN,
TE€HETUYECKasl CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XMMUYECKUX pEaKIMil MO pa3IMYHbIM Mpu3HaKaM (TI0 YUCITY |
COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(PQEeKTy, M0 M3MEHEHHIO
CTEIICHEW OKHUCJIEHUSI XUMHUYECKUX DSJEMEHTOB, IO OOpaTUMOCTH, IO YYacCTHUIO
KaTtajn3aTopa). JK30- U S3HJI0TEPMUUECKUE PEAKIUHU, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTue o0 ckopocth XuMHUuYeckod peakuuu. IloHsatne 00 00paTUMBIX H
HEOOpaTUMBIX XHUMHUYECKUX peakuusix. [loHATHE O TOMOTE€HHBIX M Te€TepOreHHBIX
peakuusx. [lonstne o karanmse. I[loHsTHE O XMMHYECKOM paBHOBeCHMH. DaKTOPHI,
BIIMSAIOIIME HA CKOPOCTh XUMHUUYECKOUN PEAKIIUH U MOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKUCANTETbHO-BOCCTAHOBUTEBHBIC peakuuu, AIEKTPOHHBIN Oastanc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peakuuu. COCTaBIEHHE YPAaBHEHUN OKHUCIHUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI C HCTIOJIB30BAHMEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopust BIAEKTPONUTHYECKONW [IUCCOLMAIMU. OJEKTPOJIUTHI U HEIJIEKTPOJIHTHI.
Katnonsl, aHmoHbl. MexaHuU3M AUCCOIMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoi cBsa3u. Crenens aucconuanuu. CUabHbIE U CIa0ble SJIEKTPOIUTHI.

Peakuuu unoHHOro oOMeHa. YCIOBHS MNPOTEKAHUS pEaKIUid HOHHOIO OOMEHa,
TIOJIHBIE U COKPAIIEHHBIE HOHHBIE YpaBHEHUS peakiuid. CBOWCTBA KUCIOT, OCHOBAHUHN U
COJIEM B CBETE MPEACTABICHUN 00 AIEKTPOJMTHUYECKON auccoruanuu. KadecTBeHHbIE
peakunu Ha UoHbL. [[oHATHE O THIPOIN3E COJEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHUE C MOJICTISIMU KPUCTAINTMYECKUX PEIIETOK HEOPTraHUUECKUX BEIECTB
— METaJUIOB M HeMeTauioB (rpadura U aimasa), CJIOKHBIX BEHIECTB (XJIOpHUAA HATPUSA),
UCCIICOBAHUE 3aBHUCHUMOCTH CKOPOCTHM XHMMHUYECKOW pEaKIuu OT BO3JEHCTBUS
pa3NUYHBIX (PAKTOPOB, HCCIEIOBAHUE AJIEKTPONPOBOJHOCTA PACTBOPOB BEIECTB,
mpoliecca JUCCOIMAIIMN KUCTIOT, MIENI0Ye U coseil (BO3MOXKHO HMCIOJIb30BAaHUE BHUIEO
MaTepHAaJIOB), IPOBEJICHUE OMBITOB, WJUTFOCTPUPYIONIUX MPU3HAKU MPOTEKAHUS PEaKIUi
HOHHOTO OOMeHa (0O0pa3oBaHME OCaJIKa, BBIJEICHHE ra3a, 00pa3oBaHUE BOJIbI), OTBITOB,
WUTIOCTPUPYIOLIUX TPUMEPhl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
peaKkIuy Pa3JIoKEHUs, COCIUHECHUS), pACMO3HABaHUE HEOPraHWYECKUX BEIIECTB C
MTOMOIILI0 KAYECTBEHHBIX PEAKIIUI HA HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaibl 1 MX coeIMHEHUS

OO6mas xapakTepucTuka rajoreHoB. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEePHbIE
crerienu okuciienus. CtpoeHue v (pU3NYeCKre CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB.
XUMHUYECKHE CBOWCTBA Ha TpuUMepe xJjopa (B3aUMOJCHCTBHE C MeETaJlJIaMu,
HEMeTaJlIaMHy, Iesiouamu). XiaopoBogopod. ComsiHasi KUCIIOTa, XMMUYECKUE CBOMCTBA,
MoJy4yeHue, npuMeHeHue. [lelicTBue xjiopa W XJIOPOBOAOPOAA HAa OPraHU3M YEJIOBEKA.
Baxnenmme Xa0puabl 1 ©X HaXO0XKJICHUE B IPUPOJIE.

O6mras xapakrepuctuka 31eMeHTOB VIA-Tpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHbIe cTeneHn okuciaeHus. CtpoeHue u GU3ndecKue CBOMCTBA MPOCTHIX BEIIECTB
— KHUCTIOpOAa W Cepbl. AIIJIOTPONHBbIE MOAU(DUKAIIMN KUCIOPOaa U Cephl. XUMHYECKUE
cBolicTBa cepbl. CepoBOIOPOI, CTpOeHUE, (hU3NUECKUEe U XUMUYeCcKue cBoMCcTBa. OKCHUIBI
cepbl Kak MpEJCTAaBUTENIM KHUCIOTHBIX OKCUJOB. CepHas Kuciaota, (u3MUecKUe u



XUMUYECKHE CBOMCTBa (00IIME KaK MPEACTaBUTENs Kilacca KUCIOT U crelu(puyecKue).
XVWMHUUYECKHE pEeaKIMM, Jekalle B OCHOBE IPOMBIIUIEHHOTO Croco0a MOJydYeHHUs
cepHoii kucnothl. [IpuMenenue cepHoit kKuciaoTbl. Cou CepHOM KUCIIOThI, KAYECTBEHHAs
peakiuus Ha cyibdar-uoH. HaxoxaeHue cepbl U €€ CoeIMHEHUI B TpUpPoie. XUMUYECKOE
3arpsi3HEHHE  OKPY’KaIoOIIeW Cpelbl COCAMHEHUSIMU cepbl  (KUCIOTHBIC JOXKIM,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEI0TBPAIICHUS.

Obmas xapakrepucTuka 3meMeHToB VA-rpynmnbl. OcoOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCICHHs. A30T, paclpoCTpaHeHHE B MPUpPOAE, PU3NUYECKUE U
XUMUYECKHe CBOWCTBAa. KpyroBopoTr aszora B mpupoae. AMMHaK, ero (uU3HUECKHe M
XUMUYECKHUE CBOMCTBA, MojydyeHne W npuMmeHeHue. Colu aMMOHUS, WX (QU3HYECKUE H
XUMUYECKUE CBOWCTBA, NpUMEHEHHWE. KadecTBeHHas peakius Ha HWOHBI aMMOHWUS.
A3oTHas KHUCIIOTa, €€ moiyuyeHue, (u3nueckue M XMMHUYECKHe CBOMCTBa (00IIMe Kak
MpeCTaBUTENsI Kilacca KUCIOT U cnernuduueckue). Mcmnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUSI B KayeCTBE MMHEpaJbHBIX yJaoOpeHuid. XUMHUYECKOEe 3arpsi3HEHHE
OKPYXKaIOIlel Cpelbl COCTUHEHUSAMH a30Ta (KUCIOTHBIE JIOXKIM, 3arpsi3HEHHE BO3/yXa,
o4Bbl U BOJ0EMOB). Docdop, amtoTpornHbeie Moaubukanuu Gochopa, bU3HIECKUEe U
xumudeckue cBorctBa. Oxcup docdopa (V) u docdhopHas kuciora, uznuecKkue H
XUMUYECKME CBOMCTBa, moiydeHue. Kcmonb3oBanue (¢ocharoB B KadyecTBe
MUHEPAIbHBIX YI0OpEHUHN.

O6mas xapakrepuctuka 3aemMeHToB [V A-rpynmbel. OcOOEHHOCTH CTPOEHUS! aTOMOB,
XapaKTEpHbIE  CTENEHU  OKHCIECHUS.  YTIIEpoJd,  aUIOTPOINHblE  MOAU(UKAIUH,
pacupocTpaHeHue B MpUpoae, (U3MYECKME U XHMHYECKHE CBOMCTBa. AncopOuus.
Kpyrosopor yrnepona B npupoge. Okcuapl yriiepoaa, ux (U3HYeCKUe U XUMHUYECKHE
CBOICTBA, JICCTBUE HA KUBBIC OPTAHU3MBI, MTOJIYICHUE W TTPUMEHEHNE. JKOJOTHICCKUC
npo0JieMbl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (IV), runoresa rio0asbHOrO MOTEIICHUS
KJIUMaTa, MapHUKOBBIM 3 dexT. YronpHas Kuciaora u €€ coiM, uX (PU3NYECKUE U
XUMUYECKHE CBOMCTBA, MOJIyYeHHE U MpuMeHeHne. KauecTBeHHas peakius Ha kKapOoHaT-
nonbl. Mcnonp3zoBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIINIEHHOCTH U CEITLCKOM
XO35HCTBE.

[lepBoHavasibHbIE TOHATHS 00 OpPTraHWYECKUX BEIIECTBAX KaK O COCIMHEHMSIX
yraepoja (METaH, 3TaH, ATWIECH, AleTWICH, ATaHOJI, TJIMIEPUH, YKCYCHAas KHUCIIOTA).
[IpupoaHbie UCTOYHUKU YTIAECBOAOPOIOB (YroJib, TPUPOIHBINA ra3, HEPTh), MPOAYKTHI UX
nepepaboTku (O€H3UH), UX POJIb B OBITY U MPOMBIIUICHHOCTH. [loHsATHE O OHOTOTUYECKH
BaXHBIX BEIECTBAX: JKMpaX, Oelkax, YIrJIeBOJax — M WX POJU B JKU3HHM YEJIOBEKa.
MarepuanbHOE eJUHCTBO OPTAHMYECKUX U HEOPTaHWIECKUX COCTMHCHU.

KpemHunii, ero ¢u3znueckre m XMUMHUYECKHE CBOWMCTBA, MOJyYEHHUE W MPUMCHEHUE.
Coenunenusi kpemHusi B npupoje. OOume npeactasieHus o0 okcunae kpemuus (IV) u
KpeMHHeBOW Kkuciore. CHIIMKAThl, WX HWCIOJIB30BAaHUE B OBITY, B IMPOMBIILICHHOCTH.
Baxueiiline cTpouTeNnbHbIE MaTepuUalbl: KEpaMUKa, CTEKJIO, LEMEHT, OEeTOH,
xene300eToH. [IpobmeMbl 0€30MacHOTO UCIOJIb30BAHUSI CTPOUTENBHBIX MaTepUajioB B
[MOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3ydeHuEe O0O0pa3IOB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJISTHOW KHUCIIOTHI,
MPOBE/ICHNE KAUEeCTBEHHBIX PEAKIMM Ha XJIOPUIA-MOHBI W HAOJIOJCHHE MPU3HAKOB UX
MPOTEKAHUS, OMBITHI, OTPAKAIOININE (PU3NUECKNE U XUMUYECKHE CBOMCTBA TajOr€HOB H
UX COEJUHEHUN (BO3MOXXHO HCIIOJIb30BAHUE BUJEOMATEPUATIOB), O3HAKOMIICHHE C
oOpa3naMu  XJOpUJI0B (TaJIOTEHUJIOB), O3HAKOMJICHHWE C oOpa3naMu cepbl U  e€



COEIMHEHUSIMU (BO3MOYKHO HMCIIOJIb30BaHME BUIEOMATEpUAJIOB), HAOJIOJEHHE Tpoliecca
oOyrJMBaHMs caxapa MoJj| ACHCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KUCIOTHI, U3yUECHHE
XUMHUYECKUX CBOMCTB pa3z0aBIEHHON CEpHOM KHUCIOTHI, MPOBEJACHHE KAaYeCTBEHHOM
peakuuu Ha cyib(ar-uoH U HaOIOJIeHUE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C
dbu3uyeckumMu  cBoMcTBaMM  a3zoTa, (ochopa W UX coeAMHEHUNH  (BO3MOXKHO
HCIIOJIb30BaHUE BHUJIEOMATEpUANIOB), oOpaslamMu a30THbIX U (GOochOPHBIX yA0OpEHUH,
MOJIy4eHUE, COOMpaHUe, PaclO3HABAHUE U W3YYEHUE CBOMCTB aMMMAKa, IPOBEICHHE
Ka4eCTBCHHBIX PEaKIMi HAa MOH aMMOHHS U ¢docdhaT-uOH W M3yUYCHHE MPHU3HAKOB UX
IIPOTEKAHUS, B3aWMOJCHUCTBUE KOHLEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOXHO HMCIOJIb30BAaHUE BHJIEOMATEPHAIIOB), U3yYEHUE MOJENEH KPHUCTAIIMYECKUX
pem€rok anMmasa, rpaduta, (yiIepeHa, O3HAKOMJICHHE C MPOILIECCOM aJCOpOIHH
pPacCTBOPEHHBIX BEIICCTB AaKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa,
MOJIy4eHUE, COOMpaHHEe, pPaclO3HABaHWE W M3YYEHHE CBOMCTB YIJIEKHUCIOIO Tasa,
IPOBE/ICHUE KAYECTBEHHBIX pEaKIui Ha KapOOHAT M CHJIMKAT-UOHBI M HU3YUYCHHE
IPU3HAKOB  HMX  MPOTEKaHUs, O3HAKOMJIEHME C  MNPOAYKIMEH  CHJIMKATHOMN
IPOMBINIJIEHHOCTH, PEIIEHUE JKCIEPUMEHTAIBHBIX 3aad 1o TeMme «Baxneimme
HEMETAJUIbI U UX COCTUHEHUS».

MeTausibl 1 X COeIMHEHUS

OO6miast xapakTepUCTHUKAa XUMHUYECKHX AJIEMEHTOB — METAJJIOB Ha OCHOBAHUHM HX
nonoxxenus B llepmonnueckon cucreme xmmuueckux 3nemeHToB . M. MenneneeBa u
ctpoeHuss aroMoB. CrpoeHne MeTamuioB. MeTramumdeckass CBs3b W METAJUIMYECKast
KPUCTAJUINYECKAsl PEMIETKA. OJIEKTPOXUMHUUYECKHMU DSl  HANpPsHUKEHUM  METaJUIOB.
duznyecKkre 1 XMMUYECKHE CBOMCTBA MeTAJIOB. OO1IKe criocoObl MOTYyYEHUS METAIIIOB.
[loHsiTHE O KOPPO3UHM METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CruiaBel
(cTanb, 4yryH, JIOpATIOMUHHM, OPOH3a) U X MPUMEHEHHE B ObITY U IPOMBIIIUIEHHOCTH.

[[lenounsle MeTaIBL: TOJNOXKEHHWE B llepuonnueckod cHUCTEME XUMHYECKHX
anemeHToB JI. M. MenaeneeBa, CTpO€HHME HX aTOMOB, HAXOXJIEHUE B MPUPOJIE.
duznueckre M XUMHYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUIBI HATpUS U Kanusd. [I[puMeHeHre MEeI0uYHbIX METAJIOB U UX COCITUHEHUIA.

[IlemoyHO3EeMENBbHBIE METAJIBI MAarHUK W KaJlbIMii: MoJiokeHue B Ilepuoanueckont
cucreMe XxuMuueckux 3emeHToB /. 1. MenzaeneeBa, CTpoeHHE UX aTOMOB, HAXOKICHUE
B npupoje. Dusnyueckne M XMUMHUYECKHME CBOMCTBA MarHusi W Kaiblvs. Baxneniue
COeMHEHUs Kalblus (OKCUM, THUAPOKCHUI, coyin). KECTKOCTh BOABI U CHOCOOBI €&
YCTpPaHEHHS.

AJOMUHHAN: TTON0)KEHHE B [lepuonnueckoi cucteMe XUMUYECKHUX 3y1eMeHTOB [[. .
MeHnpneneeBa, CTpOEHHE aTOMa, HaxOXKJIeHHE B npupoac. PHU3MYECKUE U XUMHUYECKHE
CBOMCTBA aTFOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHJIA M TUIPOKCHJIA aTFOMUHUS.

Kenezo: nonoxenue B Ilepuogmueckoit cucreme xumMuueckux snemeHToB 1. .
MeHnpneneeBa, CTpOEHHE aTOMa, HaXOXKJIEeHHE B npupoae. DPHU3NYECKHME U XUMHYECKHE
cBoricTBa xene3a. Okcuapl, ruapokcuasl U conu xenesa (II) u xkeneza (II), ux cocras,
CBONCTBA U NOJIyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ O0pa3llaMd METAJUIOB U CIUIaBOB, MX (PM3MUECKUMHU CBOWCTBAMH,
M3y4eHUE  pe3yJbTaTOB  KOPPO3WHM  METAUIOB  (BO3MOXXHO  HMCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHAA KaJbIIUs U HATPUS C BOJOMN
(BO3MO’KHO HCIIOJIb30BAaHUE BUACOMATEPHUATIORB), UCCIEAOBAHNE CBOMCTB KECTKOM BOJBI,
npoliecca TOpeHus kKeje3a B KUCIOopoJie (BO3MOKHO UCTIOIb30BaHUE BUEOMATEPUATIOB),



PU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKI[MI HA MOHBI: MArHUs, KalblKs, aTFOMUHHUS,
nuHka, xenesa (II) u xenesa (III), menu (II), HaGmrogeHUE W OMUCAHHE TPOIIECCOB
OKpallluBaHUs MJIAMEHU MOHAMU HATpUs, Kajdus U Kajablus (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAITIOB), HCCIEN0OBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHAA QIIOMUHUS U
TUAPOKCUIA IIMHKA, pEHIeHUE SKCIEPUMEHTAbHBIX 3ajlad 1o Teme «Baxueime
METaJJIbl U KX COCTUHEHUSI.

XuMus 4 OKpy:Kamomas cpeaa

BemecTtBa um wmarepuansl B IOBCEJHEBHOM JKM3HM 4eNlOBEeKa. be3omacHoe
WCIIOJIb30BAaHNE BEMIECTB W XWMHUYECKMX peaknuii B ObiTy. llepBas momoms mpw
XUMUYECKUX 0YKOTaX M OTPABICHUSIX.

XHUMHUUYECKOE 3arps3HEHUE OKpYXarolled cpenbl (mpenenbHas —AOMyCTUMAas
KoHIleHTpalus: BemiecTB, nanee — I[IJIK). Poib Xxumuum B pelieHHH 3KOIOTHYECKHUX
npoOsem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB, IOJIMMEpPHbIE
MaTepHaIbl).

Mexcnpeomemmule ceasu

Peanuzanuss MeXnpeIMETHBIX CBsi3ed TMpU M3yYeHUH XUMHUM B 9 Kiacce
OCYIIECTBIISIETCSl Yepe3 MCMOIb30BAHNE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX MOHSATUHN, TaK
W TIOHSATUH, SBIAIOMIMXCS CHCTEMHBIMH [IJI1 OTACIBHBIX TPEIMETOB E€CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO01re ecTecTBEHHO-HAyYHbIE MOHATHUS: HAy4YHbIU (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJIM3, CHUHTE3, Kiaccuukanus, NEePUOJUYHOCTb, HAOIIOAEHUE, HSKCIEPUMEHT,
MOJICJIUPOBAHUE, H3MEPEHHE, MOJENb, SIBICHUE, MAapHUKOBBIA 3(PPEKT, TEXHOJIOTHS,
MaTepuabl.

®dwuszuka: marepusi, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHJ, W30TOIIHI,
PAAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUNA 3apsiji, MPOBOJHUKH, TOJTYNPOBOJIHUKH,
IUDJIEKTPUKH, (POTOZTIEMEHT, BELIECTBO, TEJIO0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pacTBOPHUMOCTb, KpHUCTa/UIMUeCKas pemeTka, CIUIaBbl, (HU3MUYECKUE
BEJUYMHBI, CJAWHHUIIBI W3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Comnnre.

buonorusa: ¢orocunTes, nmpixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIC
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MHUHEPATbl, TOPHBIE IOPOJbI, IOJE3HbIE
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUS

JIMUHOCTHBIE PE3YJIBTATHI

JIMIHOCTHBIE Pe3yJbTaThl OCBOCHHSI IIPOTPaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUS
JOCTUTAIOTCS B XO0Ji¢ OOyYeHHsS XWMHH B €IUHCTBE Y4YeOHOW M BOCHHUTATEIHLHOU
JCSATCIIBHOCTH B COOTBETCTBUHU C TPAJAUIIMOHHBIMUA POCCUHUCKUMHU COIMOKYJITYPHBIMH H
JTYXOBHO-HPABCTBCHHBIMU IICHHOCTSIMH, IPUHATHIME B OOIIIECTBE MMPaBUIIAMH U HOPMaMHU
MOBEJICHUS M CIIOCOOCTBYIOT ITpoOIleccaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COIHMATA3AINN
00yJaroImxcs.



JIn4HOCTHBIE pe3ynbTaThl OTpaXKaroT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJICTBOBAThCSl CUCTEMOM IMO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMK U paCIIUpPEHUE
OMbITa ACSATENBHOCTU HA €€ OCHOBE, B TOM YKCJIE€ B YACTH:

1) maTpUOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAyYHOMY HAcCJIe/IMI0, TOHUMAHUSI 3HAYEHUSI XUMUYECKON HayKH B )KU3HU COBPEMEHHOIO
oOmiecTBa, CHOCOOHOCTH BIAaAETh JOCTOBEpHOW uHPOpManueir o0 MepeaoBbIX
JOCTHUKEHHUSIX U OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTU B
HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rPakKIaHCKOT0 BOCTIMTAHHUS:

MPEJICTABICHUSI O COI[MAIBHBIX HOPMAaX U MpaBUJIaX MEXINYHOCTHBIX OTHOIICHH B
KOJUJIEKTHBE, KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJE3HOM, yueOHO-
UCCIIEIOBATENIbCKOM, TBOPYECKOW W JAPYTUX BUAAX MACSITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATEIbHOCTM  IPU  BBIIIOJHEHUU  Y4EOHBIX,
[O3HABATEJIbHBIX 3aJ1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/JaHUU Y4eOHBIX
IPOEKTOB, CTPEMJICHHMSI K B3aUMOINOHMMAHUIO M B3aMMOINOMOIIM B IPOLECCE ATOH
y4yeOHOU AESITeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHUE M IMOCTYINKHU CBOMX
TOBapUUIEH C MO3UIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C Y4YETOM OCO3HAHUs
HOCIIEACTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHYECKUE TMPEACTABICHUS O BEHIECTBE W XUMHYECKOW peakluy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABJISIOIINE OCHOBY
JUI TIOHWMaHUWsl CYIIHOCTHM Hay4YHOW KapTWUHBI MHUpA, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3AUMOCBSI3AX YEIOBEKa C MPUPOTHOU CPEIOi, O
POJIM XMMUU B TIO3HAHUH STUX 3aKOHOMEPHOCTE;

MO3HABATEIbHBIE MOTHBBI, HAIIPABJIICHHBIC Ha MOJyuYeHNE HOBBIX 3HAHHUM MO0 XUMUH,
HEOOXOAUMBIE /17151 00BACHEHUST HAOIIOAAEMbIX MIPOLIECCOB U SIBICHUH, TO3HABATEIbHOM,
MH(POPMALIMOHHON U YMTATEIBCKOM KYJIbTYpPbl, B TOM YHCJIE HABBIKOB CAMOCTOSTEIbHON
paboThl C y4eOHBIMU TEKCTaMH, CIIPAaBOYHOM JIUTEPATypOH, JOCTYIIHBIMU TEXHUYECKUMU
CpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEPEC K 00YUYEHUIO U TIO3HAHUIO, TI0003HATEILHOCTh, TOTOBHOCTh M CIOCOOHOCTH
K caM0OOpa30BaHMIO, MPOEKTHOW U HCCIIEI0BATEIbCKON JESTENIbHOCTH, K OCO3HAHHOMY
BBIOOpPY HAMPaBICHHOCTH M YPOBHS 00yYEHHUS B JaIbHEUIIIEM;

4) popMupoBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IICHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUI U HEMPUATHE BPEIHBIX
OpuUBBIUEK  (YNOTpEOJEHUs]  aJKOTOJsl, HAPKOTUKOB, KYypEHHUs), HEO0OXOAMMOCTU
COOIOICHHST TIPaBHJI 0€30MacHOCTH MPHU OOpAIICHHH C XUMUYECKHMMH BEIIECTBAMH B
OBITY U peabHOM KU3HH;

5) Tpy10BOT0 BOCIIMTAHHUSI:

MHTEpEC K MPaKTUYeCKOMY M3y4deHHUIO0 mpodeccuit M Tpylna pasiMyHOrO poja,
yBaXEHHE K TPYAy U pe3yjbTaTaMm TPYIOBOU NEATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE
NPUMEHEHUs TMPEIMETHBIX 3HAaHWN MO XUMHH, OCO3HAHHBIM BHIOOP HMHIUBUAYaTbHOU
TPACKTOPUHM MPOJODKEHHsT 00pa3oBaHUS C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH, YCHENTHON
npo(heCCUOHATFHON NIeATEIPHOCTH W Pa3BUTHSA HEOOXOJUWMBIX YMEHUH, TOTOBHOCTH
aJanTUpPOBaThCs B MPOodeCcCUOHANTBHOU Cpesie;



6) IK0JIOrHYeCcKOro BOCIIMTAHMA:

HKOJIOTMUYECKHU 11€JIECO00pa3HOE OTHOUIEHHE K MPUPOJE KaK MUCTOUYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyIEeCTBOBaHUS, IMOHMMaHHE LEHHOCTU 370pPOBOr0 M OE€30MacHOro
oOpa3a JKHM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO, OCO3HAaHHE IIEHHOCTU COOJIOACHMSI IPaBUI OE€30MACHOTO
MOBEJICHUS IIPU paboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYallUsAX, YITPOKAIOIIUX 3J0POBBIO U
JKU3HU JIOEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHMS, NOJlydaeMble IpPU HW3YYEHUU XUMUH, IS
peleHns 3a1ad, CBS3aHHBIX C OKPYXKAIOLIEH IPUPOJHOW CpPENOM, Uil IOBBIIEHUS
YPOBHS 3KOJIOTHYECKON KYJIbTYPBI, OCO3HAHHS TJI00ATBLHOTO XapaKTepa 3KOJIOTUYECKUX
npoOjaeM M MyTel HX pemeHuss MNOCPEACTBOM METOJOB XHUMHH, 3KOJIOTHYECKOTrO
MBILUIEHUSI, YMEHHSI PYKOBOJACTBOBATHCS MM B IIO3HABATEIBHOM, KOMMYHUKAaTUBHOU H
COLIMAJIbHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeaIMETHBIX  pE3yJbTaTOB  BBIACISAIOT  3HAUMMBIE  JUIS
(opMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBbIE MOHATHS (3aKOH, TEOpHUs, MNPUHLIHUIIL,
TUnoTe3a, GpaxkT, CucTeMa, MPOLECC, IKCIEPUMEHT U JPYTo€.), KOTOPbIE UCIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MpEAMETax M MO3BOJIIOT HAa OCHOBE 3HAHUM M3 ITHX
MpeaAMETOB (POPMHUPOBATh NPEJCTABICHUE O ILEJIOCTHOM HAay4YHOW KapTHUHE MHpa, U
YHUBEpCaJbHble  yueOHble  JeHCTBUA  (MO3HABaTElIbHbIE,  KOMMYHUKATHUBHbIE,
pEryJsITUBHBIE),  KOTOphle  oOecneyuBarOT  (QOPMUpPOBAHUE  TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHMIO M OCYIECTBICHUIO YU€OHOM 1A TENbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE JeiiCTBHS

ba3oBble Jilornyeckue JeiicTBUA:

YMEHUS HUCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TP OCBOCHWUU 3HAHUM:
pacKpbIBaTh CMBIC] XMMHUYECKHX TMOHATHHN (BBIACIATH MX XapaKTEpHbIC MPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTUSIMHU), HCIOJIB30BAaTh TOHSTHS IS
OOBSICHEHUS OTIENbHBIX (DAaKTOB U SIBJICHUMN, BHIOUpPATH OCHOBAHUS U KPUTEPUU IS
KIaccu(UKalu XUMHUYECKMX BEHIECTB M XHUMHUYECKUX PEaKIUi, YCTaHABIUBAThH
MIPUYUHHO-CJICJACTBEHHBIC CBSI3U MEXKIY OOBEKTaMH HW3YYEHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHBIC, JEIYKTHBHBIC, 110 aHAJIOTHH), JejaTh BBIBOJBI H
3aKJIIOUYCHUS;

YyMEHME TMPUMEHATh B TMpollecCe TMO3HAHUSA TNOHATUS  (NPEeIMETHbIE U
METaNpeIMETHBIC), CHUMBOJIMYCCKHE (3HAKOBBIC) MOJCIH, HCIOJb3yEeMbIe B XHUMHUU,
peoOpa3oBbIBATh IMIMPOKO IPHUMEHSEMBIE B XHMHH MOJCIBHBIC NPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKast (opMyJia U ypaBHEHUE XUMUIECKOM
peakiMu — TP PEIICHUH Y4eOHO-TTO3HABATENBHBIX 3a/1a4, ¢ YYETOM 3TUX MOJIETBHBIX
MPEICTABICHUN BBISIBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU H3y4aeMbIX
OOBEKTOB — XHMHUYECKHX BEIICCTB U XUMHUUYECKUX PEAKIHUM, BBISBIATH OOIIUE
3aKOHOMEPHOCTH, TMPUUYMHHO-CICACTBEHHBIC CBSA3M W MPOTUBOPEUUS B HM3YYAEMbIX
npoleccax v sIBICHUSX.

ba3oBrble ucciaenoBareabCcKHe JeHCTBHUA.

YMEHME HUCMOJIb30BaTh MOCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS,
a TaKk’Ke B KQUECTBE OCHOBHI IS (POPMHUPOBAHUS THIIOTE3HI TI0 MMPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;



OpuoOpeTeHre oOmbiTa [0 IUIAHUPOBAHMIO, OpPraHU3alud U MPOBEACHUIO
YUEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XO/10M IPOLECCa, CAMOCTOATEIBHO
IPOTHO3UPOBATh €r0 Pe3yJIbTaT, POpMyIUpOBaTh 000OIIEHUS U BBIBOABI IO PE3YJIbTaTaM
IPOBEAEHHOIO OMbITA, UCCIIEI0BAHUS, COCTABIISITh OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BbIOUpaTh, aHAIU3UPOBATh U UHTEPIIPETUPOBATh MH(OPMALIUIO PAITUYHBIX
BUIOB U (OPM TPEACTaBICHUSA, MOJYyYaeMyI0 W3 pa3HbIX HCTOYHHKOB (HAy4YHO-
MOMYJISIpHAsE JIUTEpaTypa XUMUYECKOTO COJACpKaHHs, CIPAaBOYHBIC MOCOOUS, PECypChl
WNHTepHeTa), KPUTUYECKH  OLICHUBAaTh  MPOTUBOPEUYMBYHD U  HEJIOCTOBEPHYIO
uH(pOPMAIIHIO;

YMEHUE MPUMEHATh pA3JIUYHbIE METOABbl M 3alpOChl MNpPU TMOUCKE U OTOOpE
nH(GOPMALIMU U COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX VISl BBIMOTHEHUS YYeOHBIX U
MTO3HABATENIbHBIX 3a/lay OIpPEACIEHHOIO THMa, NPUOOpPETEeHHE OmblTa B 00JacTH
UCIOJb30BaHUSl  HMH(OPMALMOHHO-KOMMYHHMKATUBHBIX  TEXHOJOIHMH,  OBJIaJCHUE
KyJIbTYPOU aKTHUBHOT'O MCITOJIb30BAHUS PA3JINYHBIX [IOUCKOBBIX CHCTEM, CAMOCTOSATEIBHO
BbIOMpaTh ONTHUMAJIbHYIO (OopMy mpelcTaBieHUs HHGOPMAlMU UM WUIIOCTPUPOBATH
pelaeMble 3a/1a4yl HECJIOKHBIMU CXeMaMHM, AuarpaMmmamu, JpyruMu Gopmamu rpaduku
U UX KOMOMHALIUAMY;

YMEHHME  HUCIIOJIb30BaTh W AHAJIM3UpOBaTh B  IIpolecce  Y4yeOHOM U
MCCJIEI0BATENbCKOM  AESATENbHOCTH WH(GOPMAIMI0O O BIUSHUMA IPOMBIIUIEHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOTHOU CPEIbI.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHBbIC Y4eOHbIE JeHCTBUS:

yMEHUSl 3aJ]aBaTh BONPOCHI (B XOJ€ auanora u (Wiu) JUCKYCCHUHU) IO CYIIECTBY
o0cyxmaemMoil TeMbl, POPMYJIUPOBATH CBOU MPEIJIOKEHUSI OTHOCUTEIILHO BBITIOJHEHUS
IIPEJIOKEHHOW 3a/1a4u;

YMEHUSI MPEJCTABIIATH MMOJYyUYECHHBIE PE3YIbTAThl MO3HABATEIBHON NEATEIBHOCTH B
YCTHBIX M TIMCbMEHHBIX TEKCTaX; JeJIaThb MPE3CHTALNI0 PEe3yJbTaTOB BBHINOJIHEHUS
XUMHUYECKOTO JKCIEepUMEHTa (J1a00paTOPHOTO OIbITa, J1A0OpaTOpHOW pPAOOTHI TIO
MCCJIEIOBAHUIO CBOMCTB BEUIECTB, yHEOHOTO MPOEKTA);

yMEHUsT  y4eOHOro  COTPYAHMYECTBA CO  CBEPCTHHUKAMU B  COBMECTHOM
MO3HABATEJIbHOM W MCCIEI0BATEIbCKON AESATEIBHOCTH IMPU PEIICHUH BO3HHUKAOIIUX
po0JieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJACOBaHUS MO3UIMI (00CyXIeHus,
OOMEH MHEHMSIMHU, «MO3TOBbIE IITYpMbD», KOOPAMHAIMS COBMECTHBIX JICUCTBUH,
OTpeIeJICHNE KPUTEPHUEB MO OIEHKE KaueCTBa BHITIOJTHEHHON pabOTHI U Apyrue).

PeryasiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe ACHCTBHSA:

YMEHHME CaMOCTOSITEIIBHO  OIPEAENATh LEJIU  JIESITENbHOCTH, IIJIAHUPOBATh,
OCYIIECTBIISAT, KOHTPOJMPOBATbh M TPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
NesTEeIbHOCTh, BBIOMpaTh HaubOosee 3(P(GEKTUBHBIE CHOCOOBI pEIICHUS Y4YEOHBIX U
[I03HABATEIBHBIX  3aJa4, CaMOCTOSITEJIbHO  COCTaBJISATh  WIM  KOPPEKTUPOBATH
IIPEJIOKEHHBIM QITOPUTM JCHUCTBUU MPU BBIIIOJHEHUN 3aJaHUN C YYETOM IOJIyYEHMS
HOBBIX 3HaHUW 00 U3y4aemblXx OOBEKTax — BEIIECTBAX M pPEaKUUsX, OLECHUBATH
COOTBETCTBHUE IIOJYYEHHOIO pe3yJbTara 3asBICHHOU €U, YMEHHME HCIIOJIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, IIPeiaracMble B yCIIOBUHU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI



B cocraBe mpenMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 00SI3aTEIBLHOTO COJEpkKaHUS,
YCTAHOBJICHHOTO JIaHHOM (henepaibHONW pabouelt MmporpamMmoil, BBIIETSIOT: OCBOECHHBIE
oOy4JaronMMuUCsl HayyHble 3HAHUS, YMEHUSI M CIOCOObI NEeHCTBUM, crielupuyecKkue aJis
npeIMeTHOM 00s1acTu «XUMUsS», BUIBI EATEIBHOCTH 1O MOJYYEHHUIO HOBOTO 3HAHUA,
€ro MHTEpHpeTaluu, IPeoOpPa30BaHUI0 U TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX
CUTyalUsX.

K koHly o0yueHus B 8 kJ1acce mpeaMeTHbIE pE3ysibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKMX MOHATHI: aTOM, MOJIEKYJd, XMMHYECKUI
AJIEMEHT, MPOCTOE BELIECTBO, CIOAKHOE BEIIECTBO, CMECH (OTHOPOIHAS U HEOTHOPOIHAsA),
BAJICHTHOCTb, OTHOCUTEJbHAS aTOMHAas M MOJIEKYJISIpHAs Macca, KOJIUYECTBO BELIECTBA,
MOJIb, MOJIIPHAs Macca, MaccoBas [JOJIsI XHMHYECKOIO JJIEMEHTA B COCOUHEHMHH,
MOJISIDHBIA  00BEM, OKCHJ, KHCJIOTAa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKHUCIICHUS, XUMHYECKas peakius, KiIacCUpUKalus peakuuid: peakuuu
COCIMHEHUSI, PEaKUUU Pa3JIOKEHUs, PEeaKUUHU 3aMELEHUs, peakuuu oOMeHa, 3K30- U
SHAOTEPMUUYECKUE PEAKIUH, TEIIOBOW 3((EeKT peakuuu, sapo aroma, 3JIEKTPOHHBIN
CIIOM aroma, aTOMHas OpOHUTalb, PaJAUyC aroMma, XHUMHUYECKas CBfA3b, MOJIIpHAs U
HENOJIIpHAsl KOBAJICHTHAs CBsI3b, HIOHHAS CBS3b, HOH, KATUOH, aHUOH, pacTBOP, MaccoBas
JI0JIs1 BEIeCTBA (ITPOLIEHTHASI KOHIIEHTPALNs) B paCTBOPE;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHSATUA M NPUMEHITh 3TH
MOHSTHUS MIPU ONKMCAHUHU BEIIECTB U UX MPEBPALLECHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY JJIS COCTaBi€HHS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpEeNeNsITh BaJEHTHOCTb aTOMOB JJIEMEHTOB B OWHAPHBIX COEIMHEHMSX, CTEIEHb
OKHUCJIEHUSI 3JEMEHTOB B OWHApHBIX COEAMHEHUSX, NPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY Klaccy coeAuHeHud 1o (GopmyiaM, BHJI XHUMHYECKOW CBSI3H
(KoBaJICHTHAsl U MOHHASA) B HEOPraHUYECKUX COCTMHEHUSX;

packpbiBath cMbIci [lepuomnueckoro 3akoHa [[. M. MenneneeBa: AEMOHCTPUPOBATH
NOHUMAaHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHMYECKMX 3JIEMEHTOB OT HX
noyioxkeHus:t B Ilepuonnueckoid CUCTEME, 3aKOHOB COXPAHEHMsSI MacChl BEIECTB,
IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTaIpo;

ONMHUCHIBATh W XapakTepus3oBaTh TaOauuHyro Qopmy Ilepuoanueckoil cuctemsl
XUMHUYECKUX JJIEMEHTOB: pa3iuyaTh MOHATUS «IJaBHas mnoArpynna (A-rpymma)» u
«noboynas mnoarpynmna (b-rpynma)», wmanbie W OOJbLIME TEPUOAbI, COOTHOCUTH
0003HaueHus, KOTOpble MMeIOTcsl B Tabnuie «llepmoanueckas cucteMa XUMUYECKUX
aneMeHToB [[. WM. MeHneneeBa» ¢ 4YHMCIOBBIMU XAapAKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsja sjapa, oOIlIee YHCIO 3JJIEKTPOHOB U
pacnpeiesieHUe uX 1Mo JIEKTPOHHBIM CIIOSIM);

KJacCU(DUIIMPOBATh XUMHUYECKUE BJIEMEHThI, HEOPTraHUYECKHE BEIIECTBA, XUMHUYECKHUE
peakuuu (IO YMCIy M COCTaBY Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIJIOBOMY
sdexry);

XapaKkTepu30BaTh (OMHCHIBATh) OOIME XHMHUYECKHME CBOWCTBA BEUIECTB pPa3IMYHBIX
KJIaCCOB,  NOJATBEpXkJasi  ONHCAHME  IPUMEpPaAaMU  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaye€CTBEHHOI'O COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX NPEBPALLECHUN B PA3IUYHBIX YCIOBUSX;



BBIYUCIISATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO MU MOJISIPHYIO MacChbl BEIIECTB, MAaCCOBYIO
JI0JIF0 XMMUYECKOTO 3JIEMEHTa MO0 (popMyJie COCAMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW pPEaKIUN;
IPUMEHSATh OCHOBHBIC ONEPALMU MBICIUTEIBHON JAESITEIBHOCTH — AHAJU3 U CHUHTE3,
cpaBHeHHUE, 0000IlIeHHe, CUCTeMAaTU3aluIo, KIaCCU(PUKAINIO, BBISIBICHUE MPUYMHHO--
CIEACTBEHHBIX CBA3EH — U1 W3YYEHHUs CBOWMCTB BEIIECTB M XUMHUYECKUX PEAKIIUM,
€CTECTBEHHO-HAYYHbIE METOJIbl TIO3HAHMS — HAOJIOICHUE, U3MEPEHUE, MOJCIUPOBAHHE,
AKCIEPUMEHT (PeanbHbII U MBICIICHHBIN);
CeI0oBaTh MpaBWIaM [OJb30BAHMS XMMHYECKOM TOCYI0il U  J1ab0paTOpHBIM
0o00OpyZ0OBaHMEM, a TaKXKe IpaBUjaM OOpallleHHs C BEUIECTBAMH B COOTBETCTBUM C
MHCTPYKIIUSIMU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYECHHUIO U
cOOMpaHHI0 Ta3000pa3HBIX BEIIECTB (BOJOPOAA H KHUCIOPOAA), MPUTOTOBICHUIO
pPacTBOPOB C ONPEAECIEHHON MACCOBOM JOJIENM PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U
IPOBOJNTh XUMHUYECKHE HKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH M
KHUCIIOT C MOMOIIbIO0 UHANKATOPOB (J1akMyc, peHoI(PTaenH, METUIOpaHXK U IpyTue).

K xonmy oOydenuss B 9 kjacce mpeiIMETHbIE pe3yibTaThl Ha 0a30BOM YypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:
pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHSATHUNA: XUMHWYECKHN 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO, BaJ€HTHOCTb,
ANEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCICHHS, XMMHYECKas peaklus, XUMHUYecKas
CBA3b, TEIUIOBON 3(PPeKT peakuuu, Mojb, MOJSPHBIA OOBEM, pacTBOpP, SJIEKTPOJIUTHI,
HEAJEKTPOJUTHI, AJIEKTPOJUTHYECKAs JAMCCOLMALMS, pEakuud HOHHOrO OOMeHa,
KaTajin3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBbIE pEaAKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKLIUH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHHE
M BOCCTAHOBJIEHHE, aJJIOTPONUsSl, aM(POTEPHOCTh, XUMHUYECKas CBs3b (KOBaJEHTHas,
MOHHAs, METAJJINYecKas), KpUCTAJIMYEeCKas pelI€Tka, KOPpPO3Usl METAJIOB, CILUIABBHI,
CKOPOCTb XHMHUYECKOM peakluu, MNpeAciabHOo nomnyctumas KoHueHtpamusa [IJIK
BELIECTBA;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHSITUH M TPUMEHATH 3THU
MOHSTHS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBlieHUs (OpMysd BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLINM;
OTPENICIISITh BAJIGHTHOCTh U CTETNIEHb OKUCJICHUSI XUMUYECKUX JIEMEHTOB B COCTMHEHUSX
Pa3IMYHOr0 COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OMPEIEIEHHOMY KIIACCy COEIUHEHUN
no QopmynaM, BUJ XUMHUYECKOW CBS3U (KOBAJEHTHAasl, MOHHAs, METaJUIMYECKas) B
HEOPraHUYECKUX COCTUHEHUSX, 3apsijl HOHA TI0O XUMUYECKON (opMyIie, XapakTep Cpeibl
B BOJHBIX PACTBOPAX HEOPraHUYECKUX COECAMHEHUM, THUIl KPUCTAJUIMYECKOM PEHIETKH
KOHKPETHOT'O BEIECTBA;
packpbiBaTh cMbICH [leprnoauueckoro 3akoHa /. 1. MenneneeBa u 1EMOHCTPUPOBATH €TI0
MOHMMAaHWE: ONHUCHIBATh W XapakTepu3oBaTh Tabmuunyio Qopmy Illepuognyeckoit
CUCTEMbl XMUMHUYECKMX DJJEMEHTOB: pa3iMyarTh IMOHATUS «rjaBHas mnoarpynmna (A-
rpynmna)y u «mnobounas moarpymnma (b-rpynma)», Mambie W OOJBIINE TIEPUOJIBI,
COOTHOCHUThH 0003HAYCHUS, KOTOPHIC UMEIOTCS B TIEPUOIUICCKOMN TaOIHIIEe, C YHCIOBBIMU
XapaKTepUCTHUKAMH CTPOCHHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsll sapa,
oOliee YUCIIO AJIEKTPOHOB U PACIpEAESIEHUE MX IO 3JEKTPOHHBIM CIOSIM), OOBSCHATH
o0111e 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB 3JIEMEHTOB U UX COEJIMHEHUN B Mpeenax
MaJibIX MEPUOJOB U TJIABHBIX HOArPYII C YYETOM CTPOCHUS UX aTOMOB;



KJIaCCU(PUIIMPOBATh XUMUYECKUE DJIEMEHTbI, HEOPIAaHUYECKUE BEIIECTBA, XMMHUYECKUE
peakuuu (IO 4YMCIYy M COCTaBY YYAaCTBYIOLIMX B PEAKLMU BEILECTB, M0 TEIJIOBOMY
3¢ (deKTy, 10 UBMEHEHUIO CTENEHEW OKUCIEHNUS XUMUUECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMMCHIBATh) 0OLIME U CHEHMU(PUUECKHE XMMHUYECKHE CBOWCTBA
IPOCTBIX U CJIOKHBIX BEIIECTB, MOJATBEP)KIasi ONMUCAHUE NMPUMEpPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUIN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHIL;

COCTaBJISITh YPABHEHUS JJICKTPOJIUTUYECKON THUCCOIMALIMM KUCJIOT, LIEJIOYEd U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKIMii MOHHOTO OOMEHa, YpaBHEHHs pEaKluH,
MOJTBEPXKJIAIONIUX  CYIIECTBOBAHME TEHETHYECKOW CBSI3M MEXKIY BEIIECTBAMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMA IMOCPEICTBOM
COCTaBIICHUS 3JIEKTPOHHOTO OajaHca ITHUX PEeaKIIHii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHMS, BO3MOXKHOCTHU
NPOTEKAHUSI XUMUYECKUX MPEBPALLEHUI B PAa3IMUHbBIX YCIOBUSX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAaccChl BEILECTB, MacCOBYIO
JIOJII0 XUMUYECKOTO 3JIEMEHTa M0 (HOpMyJie COETUHEHMs, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBoOpe, MPOBOJUTH PAaCUEThI 10 YPAaBHEHUIO XUMUYECKOMN peakluy;

coOnrofaTh NIpaBWja IOJb30BAaHUS XUMHUYECKOM TMOCYyIOHM U J1abopaTOpHBIM
o0opy/nOBaHUEM, a TaKKe MpaBuia OOpallleHHuss C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMHU TIO BBITIOJTHEHHUIO JTAOOPATOPHBIX XUMHUYECKHUX OIBITOB MO MOJYYCHUIO U
coOMpaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIIOT0 ra3a);

MPOBOANTH PEAKIUH, MOATBEPKIAIONINE KaueCTBEHHBI COCTaB Pa3IUYHBIX BEIIECTB:
pacno3HaBaTh OMNBITHBIM NYTEM XJOpHI-, OpOMHJI-, MOAMI-, KapOoHat-, Qocdart-,
CHIIMKAT-, cynb(ar-, TUAPOKCHUA-MUOHBI, KATHOHBI aMMOHHS W HMOHBI HW3YYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIC OMNEPALMU MBICIUTEIHLHONW NEATEIHbHOCTH — aHAJIW3 M CHUHTE3,
CpaBHEHHUE, 000011IeHIe, CHCTEMAaTU3al1IO, BBISIBJICHUE IPUUMHHO-CIIEICTBEHHBIX CBS3EH
— JUJI U3Y4YEHHUsS CBOWCTB BEIIECTB W XMMHUYECKUX pEaKLUi, e€CTECTBEHHO-Hay4HbIE
METOJbl [O3HAaHUS — HaOJIOJEHHE, HW3MEpPEHUE, MOICIUPOBAHNUE, HKCHEPUMEHT
(peayIbHBIM 1 MBICIICHHBIN ).

TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC

No HaumenoBanue pa3zaenos u TeMm KonunuecTBo uacoB | OnexkTpoHHbIe (LU(POBLIE)
m/ MPOTrpaMMBbI Beer |[Kontpos|| [paxtn o0Opa3oBaTeNbHbIE PECYPCHI
n

0 bHBIC | YecKHe
paboThI || paboTHI

Pasznea 1. IlepBoHavaibHble XUMHYECKHE MOHATUHSA

1.1{Xumus — BakHast 00J1aCTh 5 2 bubnuoreka [JOK
€CTECTBO3HAHUS U IPAKTHUECKOM https://m.edsoo.ru/7f41837c
NS TeTbHOCTH YeJIOBEKa
1.2||BemiecTBa 1 XUMUYECKUE PEAKIINH 15 1 2(c bu6muoreka [JOK
ucnosb3 ||https://m.edsoo.ru/7f41837c
OBaHUE
obopyno
BaHUS
«Touka

pocTa)



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

Ne

HaumenoBanue pas3zaeios u teM

KomnuectBo yacos

i/ MpOTpaMMBbI Beer |[Kontpos|| [paxtn o0pazoBaTeNbHbBIE PECYPCHI
I 0 bHEIE || YECKHUE

paboThI || paboTHI
‘I/ITOFO 0 pasaerny “ 20 “

‘Pamen 2. BaxkHelMe npeacTaBuTe M HEOPraHMYeCKUX BelecTB

2.1|Bo3nyx. Kucnopon. ITonstue 06 6 1 (¢ ||bubmmorek a I[IOK
OKCHJaX ucnosb3 ||https://m.edsoo.ru/7f41837c
OBaHHUE
obopyno
BaHUS
«Touka
pocTtay)
2.2||Bopopon.IlonsiTie 0 KHCIIOTaX B COMAX 8 1 but6mmoreka [IOK
L https://m.edsoo.ru/7f41837c
2.3|Bona. PactBopsl. [Tonstue 006 5 1 1(c |bubmuorexa [IOK
OCHOBAHHUAX ucnosb3 ||https://m.edsoo.ru/7f41837¢
OBaHHUE
obopyno
BaHUs
«Touka
|| poctay)
2.4||OcHOBHBIE KJIaCChl HEOPTraHUYECKHX 11 1 1 bubnmnorexa [JOK
| ||coenunennii https://m.edsoo.ru/7f41837c
Wroro no pazneny H 30 H

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux jiementon /1. U.
MenpeneeBa. CtpoeHune aToM0B. XUMHUYecKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
3.1|[ITepnoanueckuii 3aKOH U 7 bubnmorexa LIOK
[Meproanveckas cucteMa XUMHIESCKUX https://m.edsoo.ru/7f41837c
anemenToB 1. 1. Menaeneena.

| ||Ctpoenue atoma

3.2||Xumuueckas cBsi3b. OKHCIUTEILHO- 8 1 bu6anoreka LIOK

| |[BOCCTaHOBHUTENIBHBIE PEAKIIMH https://m.edsoo.ru/7f41837c

Hroro no paszneny 15 bubmuoteka [IOK
https://m.edsoo.ru/7f41837c

PeszepBHOe Bpemst 3 bubnmnorexa [JOK
https://m.edsoo.ru/7f41837c

OBUIEE KOJIMYECTBO YACOB I10 68 4 5

I[MTPOT'PAMME

9 KJIACC

Ne HanmMeHoBaHMe pa3ienoB U TeM KonnuecTBo vacos OneKTpoHHbIE (U POBLIE)

n/ IPOrpamMMbI Beer |[Korrpo|[TIpaxride o0pa3oBaTeNbHbIE PECYPChI

1 0 bHBIE CKHUE

L] paboTHI || pabOTEI

‘Pasnen 1. BemrecTBO M XUMHYECKHE PeaAKIHU

1.1||[ToBTopenue u yriyOneHne 3HaHUN 5 1 bubmuoteka [IOK

| ||ocHOBHBIX pa3jienoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636

OnextpoHHbIe (IU(POBLIE)



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

Ne HaumenoBanue pa3nenos u Tem KonuuecTBo uacos ‘ DOnexTpoHHbIE (IUPPOBEIC)
n/ MIPOrpaMMbI Beer |[Konrpo|[[Ipaxriue o0Opa3oBaTeNbHbIE PECYPChHI
n 0 bHBIE CKHE
| paboThI || paboTh
1.2||OcHOBHBIE 3aKOHOMEPHOCTH XUMUYeCcKux|| 4 1 Bu6muotexa [JOK
| |[peaxumii https://m.edsoo.ru/7f41a636
1.3||[9nexTponuTHyecKas TUCCOIHAIINS. 8 1 1(c  |bubauorexa [IOK
XUMHUECKUE PEaKIK B PACTBOpaxX ucnonb3o |[https://m.edsoo.ru/7f41a636
BaHUE
00opy10B
aHMs
«Touka
| pocTtay)
‘I/ITOFO 0 paszueny “ 17 H
‘Pa3)1e.11 2. HemeTa/uibl M HX COeIHHEHHS
2.1||O0mas xapakTepucTUKa XUMHYECKUX 4 1 bubnnoreka [JOK
| |pnementos VIIA-rpynnsl. I"anorenst https://m.edsoo.ru/7f41a636
2.2||O6mas XxapaKTepruCTUKa XUMUIECKUX 6 Bbu6mmoteka [JOK
anemeHTOB VIA-rpynmbl. Cepa u eé https://m.edsoo.ru/7f41a636
| ||coenunenns
2.3||O0mas xapakTepuCTUKa XUMHYIESCKHX 7 1 bubmmoreka [JOK
aseMeHTOB VA-rpymibl. A3ot, pochop u https://m.edsoo.ru/7f41a636
| ||ux coemunenus
2.4||O6mas XxapaKTepruCTUKAa XUMUIECKAX 8 1 2 Bbu6mmoteka [JOK
aseMeHTOB [VA-rpynmsl. Yrieposa u https://m.edsoo.ru/7f41a636
| |[KpeMHMH 1 MX COENMHEHNS
‘I/IToro II0 pa3jeiy H 25 H
‘Pasz[en 3. Merajli1bl M UX COeTHHEHNS
3.1||O61ume cBolicTBa METAIIIIOB 4 bu6nmorexa LIOK
https://m.edsoo0.ru/7f41a636
3.2||BaxkHeiiire MeTaaIbl K MX COCTHHCHUS 16 1 2 bu6nunorexa LIOK
https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 paseny H 20 H
‘Pa3)1e.11 4. XuMus ¥ OKpY Kalouas cpeaa
4.1|BemectBa 1 MaTepUaibl B )KU3HU 3 bubnmorexa LIOK
YeoBeKa https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 paseny H 3 H
PesepBHOE BpeMs 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 68 4 7
I[MPOT'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

No

/o

Tema ypoxka

KoanuectBo yacoB

Bcer
0

Kontpo
JIBHBIC

paboThI

IIpaxTuue
CKHE
paboThI

Hara DJeKTpOHHBIE
H3y4YeHUs uudpoBbIe
o0Opa3oBaTenbHbIC
pecypch



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

Ne Tema ypoka KonuuecTBo uacoB ‘ [Hara DNEeKTPOHHBIE
n/m Beer || Kontpo || [Ipaktnye || A3YICHAA mdpoBbe
o |l meHBIC CKIe oOpa3oBaTeNbHbIC
paboThI|| paGoThI pecypeel
1 |[Ipeamer xumuu. Ponb XuMuu B KU3HU 1 bubmuoreka [JOK
yemoBeka. Tena u BemecTsa https://m.edsoo.ru/
ff0d210c
2 |[lomarue o MeTOHaxX MO3HAHUSA B XUMUU 1 bu6mmoreka [IOK
https://m.edsoo.ru/
ff0d227e
3 |lIpaktuueckas padorta Ne 1 «IIpaBumma 1 1 bubnuorexa [JOK
palboThI B 1a00pATOPHH U TIPUEMBI https://m.edsoo.ru/
obparieHus ¢ 1abopaTOPHBIM ff0d23dc
000pyIOBaHUEM
4 |Yucteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
pasjeneHus cMeceit https://m.edsoo.ru/
ff0d26ca
5 |[IpakTtuueckas pabota Ne 2 «Pa3znenenue || 1 1 bubnmnoreka [JOK
cMeceil (Ha mpuMepe OYUCTKU https://m.edsoo.ru/
MOBapEHHOM COJIH)» f0d28c8
6 ||ATOMBI U MOJIEKYJIBI 1 bubnuoreka [IOK
https://m.edsoo.ru/
ff0d2a6¢
7 || XuMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKHX JIEMCHTOB https://m.edsoo.ru/
ff0d2be8
8 |[[IpocTble U ci0XKHBIE BELlecTBa 1 bubnuoreka [IOK
https://m.edsoo.ru/
ff0d2a6¢
9  ||ATOMHO-MOJIEKYJIIPHOE yUCHUE 1 bubnuotexa [JOK
https://m.edsoo.ru/
ff0d2d50
10 |[3akOH OCTOSHCTBA COCTaBa BEIIECTB. 1 bubnuotexa [JOK
Xumndeckas Gpopmyra. BaneHTHOCTD https://m.edsoo.ru/
aTOMOB XMMHYECKHX 3JICMEHTOB ff0d2eae
11 ||OTHOCHTENBbHAS aTOMHAs Macca. 1 bu6mmoreka [IOK
OTHOcUTENbHAS MOJISKYJISIpHAs Macca https://m.edsoo.ru/
ff0d323c
12 ||MaccoBas 10JiT XUMHUYECKOTO DJIEMEHTA 1 bubmuorexa [JOK
B COCMHEHUU https://m.edsoo.ru/
ff0d350c
13 ||KomuuecTBo BemecTBa. MoJib. 1 bubmuorexa [JOK
Monsipaas macca https://m.edsoo.ru/
ff0d5230
14 | ®usnveckue 1 XUMHYCCKHUE SIBICHUS. 1 bubmuorexa [JOK
XUMHYecKas peakius https://m.edsoo.ru/
ff0d37fa
15 |IIpu3Haku 1 yclioBUs IPOTEKaHUS 1 bubnnorexa [JOK

XUMHUYCCKUX peaKuHﬁ

https://m.edsoo.ru/
ff0d3al6



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

Ne Tema ypoka KonuuecTBo uacoB ‘ [Hara DNEeKTPOHHBIE
n/m Beer || Kontpo || [Ipaktnye || A3YICHAA mdpoBbe
o |l meHBIC CKIe oOpa3oBaTeNbHbIC
paboThI|| paGoThI peCypeel
16 |[3akoH COXpaHEHHUs MACChI BEIICCTB. 1 bubmmoreka [JOK
XUMHUECKUE YPaBHEHHS https://m.edsoo.ru/
ff0d3b88
17 ||BerauciaeHus KOJIMYECTBA, MACChI 1 bu6mmoreka [IOK
BEIIIECTBA 110 YPABHEHUSAM XUMHUYECKUX https://m.edsoo.ru/
peakimii ff0d5708
18 ||Knaccudukanmss XuMHUUECKUX PEaKIIHA 1 bu6mmoreka [IOK
(coenmuHEeHHMSI, PA3JIOKCHHS, 3aMCIIICHHS, https://m.edsoo.ru/
obmeHa) ff0d3f34
19 |[M. B. JIoMOHOCOB — y4Y&HBIN- 1 bubmuorexa [JOK
sHimKIoneauct. O6o0IIeHHE 1 https://m.edsoo.ru/
CHCTEMATHU3ALINS 3HAHUI ff0d40c4
20 |[KonTpombHas pabota Nel o Teme 1 1 bubnnoreka [HJOK
«BelecTBa 1 XUMHYECKUE PEAKIIUI https://m.edsoo.ru/
ff0d4290
21 |Bo3myx — cMmech ra3oB. CocraB 1 bubnnorexa [HOK
Bo3ayxa. Kucimopoa — 3neMeHT u https://m.edsoo.ru/
mpoctoe BemiecTBo. O30H ff0d448e
22 || DuznyecKkue U XMMUYCCKHUE CBOMCTBA 1 1 bu6mmoreka [IOK
KHCJI0poaa (peaKIuy OKUCIICHHS, https://m.edsoo.ru/
ropenue). [lousarue 06 okcumax ff0d4614
23 ||Crioco0sI MoTydeHUsT KHCIIOpo/ia B 1 bubmmoreka [JOK
1abopaToOpHK M MPOMBIIUICHHOCTH. https://m.edsoo.ru/
[MpumeHeHue KUCIOopoaa ff0d497a
24  |TerutoBoi >PPeKT XMMUUIECKOMH 1 bubnuoreka [IOK
peaKIMH, TOHATHE O TEPMOXUMHUECKOM https://m.edsoo.ru/
YPaBHEHUH, 3K30- U SHAOTEPMUUYECKUX ff0d4790
peaKImsIx
25 ||ToruBo (HeTH, yroib U METaH). 1 bubnnoreka [HJOK
3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro https://m.edsoo.ru/
MIPEI0TBPAICHHSI ff0d4cda
26 |([[TpaxTmueckas padota Ne 3 o reme 1 1 bubnnorexka [JOK
«[Tomydenue u cobupanue KUCI0poa, https://m.edsoo.ru/
W3y4YCHHUE €r0 CBOMCTBY ff0d4ae2
27 ||Bonopoa — »JIeMEeHT U MPOCToe 1 bubnuoreka [IOK
BeiecTBo. HaxosxieHue B mpupoie https://m.edsoo.ru/
ff0d4ddo
28 ||®usnyeckue U XMMUYSCKUE CBOMCTBA 1 1 bu6mmoreka [IOK
Bostopoa. [IpiuMeHeHne Bogopoaa https://m.edsoo.ru/
ff0d4ddo
29 |IloHsATHE O KUCIOTAX M COJIAX 1 bu6mmoreka [JOK
https://m.edsoo.ru/
ff0d50d2
30 ||Croco0sI mosTydeHus BOAOPOia B 1 bubmmoreka [JOK

nabopaTopuu

https://m.edsoo.ru/
ff0d4dd0
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Ne Tema ypoka KonuuecTBo uacoB ‘ [Hara DNEeKTPOHHBIE

n/m Beer || Kontpo || [Ipaktnye || A3YICHAA mdpoBbe

o |l meHBIC CKIe oOpa3oBaTeNbHbIC
paboThI|| paGoThI pecypeel

31 |IIpaxTrueckas padota Ne 4 o reme 1 1 bubmumoreka [IOK
«[Tonmyuenue u cobrpanue Bo0po/a, https://m.edsoo.ru/
M3yYeHHE €ro CBOHCTBY ff0d4f42

32 ||MonspHblii 00bEM ra3oB. 3aKOH 1 bubnuorexa [JOK
ABorajpo https://m.edsoo.ru/

ff0d542e

33 |[Beruucienust o0béMa, KOJIHYSCTBA 1 bu6mmoreka [IOK
BEILIECTBA Ia3a [0 €ro U3BECTHOMY https://m.edsoo.ru/
KOJIMYECTBY BEIIECTBA MIIH 00BEMY ff0d55a0

34 |BeruuciaeHust 00bEMOB Ia30B I10 1 bu6mmoreka [IOK
YpaBHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA https://m.edsoo.ru/
00BEMHBIX OTHOIICHHI Ta30B ff0d5708

35 || Duzuyeckre U XMMHUYCCKHUE CBOMCTBA 1 bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/

ff0d587a

36 ||CocraB ocHoBanwuii. [Tonsatue 06 1 1(c bubmmoreka [IOK
HHIAKAaTOpax UCIIOJIb30B https://m.edsoo.ru/

aHHeM ff0d59e2
00opynoB

aHus

«Touka

pocTtay)

37 |Boma kak pactBoputenb. Haceimennsie u|| 1 bubnuotexa [JOK
HEHACBHIIIEHHbBIE PacTBOPHI. MaccoBas https://m.edsoo.ru/
JI0JIs BEIIECTBA B PaCTBOPE ff0d5b40

38 |[[IpakTudaeckas pabota Ne 5 o Teme 1 1 bubmmoreka [JOK
«[IpuroroBieHne pacTBOPOB ¢ https://m.edsoo.ru/
OTpeIeIEHHON MacCOBOM J0JIei ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 |[KontposbHas padota Ne2 o teme 1 1 bubmmoreka [JOK
«Kucnopoza. Bomgopon. Bonay https://m.edsoo.ru/

f0d6342

40 |Okcumsl: cocTaB, Kiiaccu(UKaIHs, 1 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/

ff0d664e

41 |[lonydeHue u XUMHUYECKUE CBOWCTBA 1 bubnnorexka [JOK
KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX https://m.edsoo.ru/
OKCHJIOB ff0d664e

42 ||OcHoBaHMs: cocTaB, Ki1accudukaus, 1 bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/

ff0d67ca

43 |IlomydeHue U XMMUYECKHE CBOUCTBA 1 bubnuoreka [IOK
OCHOBaHHIA https://m.edsoo.ru/

ff0d67ca

44 | KucnoTsl: cocTaB, KjIaccupUKaIus, 1 bubnmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/
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Ne Tema ypoka KonuuecTBo uacoB ‘ [Hara DNEeKTPOHHBIE
n/m Beer || Kontpo || [Ipaktnye || A3YICHAA mdpoBbe
o |l meHBIC CKIe oOpa3oBaTeNbHbIC
paboThI|| paGoThI pecypeel
L | | | |fOdfee2 |
45 |ITomydyeHHe U XUMHUYECKHE CBOWCTBA 1 bubmuorexa [JOK
KHCJIOT https://m.edsoo.ru/
ffOdfee2
46 ||Conu (cpemHmEe): HOMEHKIIATYPA, 1 bubmuorexa [JOK
CIIOCOOBI MOJTY4CHHSI, XHMHYECKHE https://m.edsoo.ru/
CBOMCTBa 00ad9474
47 |IIpaktudeckas padbora Ne 6. Pemenue 1 1 bubnuorexa [JOK
IKCIIEPUMEHTAIBHBIX 337124 [0 TeME https://m.edsoo.ru/
«OCHOBHBIE KJIACCHI HEOPTaHUUYECKHUX 00ad9b7c
COCIMHEHU I
48 |['enernueckas CBSI3b MEXKAY KJaccamu 1 bu6mmoreka [IOK
HEOPraHUYeCKUX COCITUHCHUI https://m.edsoo.ru/
00ad9a50
49 ||O0001IeHE U CUCTEMATH3AIIUS 3HAHUI 1 bu6mmoreka [IOK
https://m.edsoo.ru/
00ad9ch2
50 |KontponbHas pabota Ne3 o teme 1 1 bubnunoreka [JOK
"OCHOBHBIC KJIACCHl HEOPTAHMUECKUX https://m.edsoo.ru/
coequHeHnin" 00ad9ela
51 |[IepBble MOMBITKHU KiIacCUDUKAITIN 1 bubnnorexka [HOK
XUMHUYECKHX 3JIeMeHTOB. [ToHATHE O https://m.edsoo.ru/
rpynnax CXOJHbIX 2JIEMEHTOB 00ad9ffa
52 |[Teprpoamyeckuii 3aKOH U 1 bubnnorexka [JOK
[lepuonuyeckas cucreMa XUMHYECKUX https://m.edsoo.ru/
snementoB /. 1. MeneneeBa 00adab2c
53 |[[leprompl, rPYIIIBI, TOATPYIIIIBI 1 bubnuotexa [JOK
https://m.edsoo.ru/
00ada52c
54 ||Ctpoenue aromoB. CocTaB aTOMHBIX 1 bubnuotexa [JOK
sep. M3ororbl https://m.edsoo.ru/
00ada342
55 ||CtpoeHue 3NeKTPOHHBIX 000I0YeK 1 bubnnoreka [JOK
aToMoB 31eMeHTOB [leproarueckoit https://m.edsoo.ru/
cuctemsl [[. . Menneneena 0Oada6bc
56 ||XapakTepuCTHKa XMMHUYECKOTO 1 bubmuorexa [IOK
3JIEMEHTA M0 €r0 MOJO0KEHHIO B https://m.edsoo.ru/
[Tepuoanueckoii cucreme /1. U. 00ada824
Menneneena
57 |3nauenue Ileproguyeckoro 3aKoHa st 1 bu6mmorexa [IOK
pa3BUTHS HAyKH U npakTuku. . 1. https://m.edsoo.ru/
MeHieneeB — y4EHBIH, TeIaror u 00ada96e
rpak JaHUH
58 |DneKTpoOTpHUIIATEIIBHOCTh ATOMOB 1 bubnuotexa [JOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/
OOadaab8
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Ne Tema ypoka KonuuecTBo uacoB ‘ [Hara DNEeKTPOHHBIE
n/m Beer || Kontpo || [Ipaktnye || A3YICHAA mdpoBbe
o |l meHBIC CKIe oOpa3oBaTeNbHbIC
paboThI|| paGoThI pecypeel
59 ||MoHHas XuMHUYeCKas CBSA3b 1 bubmuoreka [JOK
https://m.edsoo.ru/
0Oadac34
60 |KoBaneHTHas moJsisspHas XUMHUYECKas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/
0Oadaab8
61 |KoBaneHTHas HEmoJApHAs XUMUYECKAs 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/
OOadaab9
62 |[CtenieHb OKHCIICHUS 1 bu6mmoreka [IOK
https://m.edsoo.ru/
0Oadae28
63 ||OxHuCIUTETEHO-BOCCTAHOBUTEIIHHBIC 1 bubmmoreka [JOK
peakiun https://m.edsoo.ru/
00adb076
64 || OxucIUTEN ¥ BOCCTAHOBUTEIN 1 bubnuorexa [JOK
https://m.edsoo.ru/
00adb076
65 |KontposbHas pabota Ned o Teme 1 1 bubmmoreka [JOK
«Ctpoenue aroma. XUMUYECKast CBS3bY https://m.edsoo.ru/
00adb486
66 |PesepBHbIil ypok. O600IIEHNE 1 1 bubmmoreka [JOK
CHCTEMATH3aLHs 3HAHWI https://m.edsoo.ru/
00adb33c
67 ||Pe3epBHBIi ypok. Ob0O1IEHNE U 1 bubnuoreka [IOK
crcTeMaTH3aIus 3HaHU https://m.edsoo.ru/
00ad9ch2
68 ||Pe3epBHBI ypok. Ob0O1IEHNE U 1 bub6nuoreka [IOK
cHCcTeMaTH3aIus 3HaHU https://m.edsoo.ru/
ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O0 68 4 9
IMTPOIT'PAMME
9 KJIACC
No Tema ypoka KonunuecTBo uacoB ‘ Hara DNEKTPOHHBIE
n/m Beer || Kontpo || [TpakTuye || A3Y1CH midpoBee
o | meHbIE CKHe us o0Opa3oBaTenbHbIC
paboThI|| paGoThI pecypeel
1 |Ilepuoaunueckuii 3akoH. [lepuonnueckas 1 bu6muoreka [IOK
CUCTeMa XUMHUYecKux snneMeHToB /1. 1. https://m.edsoo.ru/00a
Menpeneea db59e
2 ||[3aKkOHOMEpPHOCTH B H3MEHEHUH CBOICTB 1 bu6muoreka [IOK
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00a
HIePHOIOB db6hb6

‘3 HKJIaCCI/I(bHKauH;IHHOMeHKJIaTypa H 1 H H H HBHGHI/IOTeKa HOK
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Ne Tema ypoka KonuuecTBo uacoB ‘ Hara DIEKTPOHHBIE
n/m Beer || Konrpo || [TpakTuye || A3Y1CH midpoBbe
o |l neHBIE CKHe us o0Opa3oBaTenbHbIC
paboTsl || paboThI pecypebl
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00a
db7e2

4 | Buabl XUMHYECKOU CBSA3U U TUIIEI 1 bubnunoreka LIOK

KPUCTAJTHIECKUX PEIIETOK https://m.edsoo.ru/00a
dbac6

5 ||KonTtponbnas paborta Nel mo Teme 1 1

«IloBTOpenue u yriay0iaeHne 3SHAaHUN
OCHOBHBIX pa3/IeoB Kypca § Kiiacca
6 |Knaccupukanus XUuMHYECKUX peaKIIHid 1 1 bubnmoreka [JOK
10 PAa3JIMYHBIM [TPU3HAKAM https://m.edsoo.ru/00a
dbchO
7  |lloHsITHE O CKOPOCTH XUMHUYECKOU 1 1 bubnnorexa [JOK
peakin. [TOHATHE 0 TOMOTEHHBIX U https://m.edsoo.ru/00a
reTEPOreHHBIX PEAKIUAX dbe9a

8 |[loHsTHE O XMMHUYECKOM PaBHOBECHH. 1 bubnnorexa [JOK

®dakTophl, BIUSIIONIIE HA CKOPOCTh https://m.edsoo.ru/00a
XUMHYECKON PEaKIUK U TIOJI0KCHUE dc28c
XUMHUYECKOTO PABHOBECHUS
9 ||OKkHCIUTEIBbHO-BOCCTAHOBUTEIbHBIC 1 bubnuorexa [{OK
peakiuu https://m.edsoo.ru/00a
dcade
10 ||Teopwust 3MEKTPOTUTHUSCKON 1 bubmuoreka [IOK
nuccorranuu. CHIIbHBIE U CITa0ble https://m.edsoo.ru/00a
SIIEKTPOJTUTHI dcd68

11 ||MoHHble ypaBHEHHs peaKiuii 1 bubmuoteka [IOK
https://m.edsoo.ru/00a
dd448

12 |[Xumudeckue CBONCTBA KUCIIOT U 1 bu6nmorexa LIOK

OCHOBaHHIi B CBETE MPEACTABICHUN 00 https://m.edsoo.ru/00a
DIIEKTPOIUTUIECKOM TUCCOIIMAIINT dd5ds
13 ([ Xumuueckue CBOMCTBA COJICH B CBETE 1 bubnmorexa LIOK
NPE/ICTABICHUIN 00 AIICKTPOIUTUICCKON https://m.edsoo.ru/00a
JICCOIIMAIINT dd8b2
14 |IlonsiTue o ruaposn3e coyen 1 I(c bu6muoreka [JOK
HCIIOJIE30B https://m.edsoo.ru/00a
aHHeM dd9d4
o00opyoB
aHMS
«Touka
pocTay)

15 [|O0001menne n cucreMaTU3amus 3HAHUH 1 bub6mmorekxa [IOK
https://m.edsoo.ru/00a
ddd12

16 |[IpaxTrueckas padota Ne 1. «Pemenne 1 1 bu6muoreka [JOK

SKCIICPUMCHTAJIbHBIX 3a/1a49»

https://m.edsoo.ru/00a
ddbfa
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Ne Tema ypoka KonuuecTBo uacoB ‘ Hara DIEKTPOHHBIE
n/m Beer || Konrpo || [TpakTuye || A3Y1CH midpoBbe
o |l neHBIE CKHe us o0Opa3oBaTenbHbIC
paboTsl || paboThI pecypebl
17 |KonTposbHas pabota Ne2 o Teme 1 1 Bu6muotexa [JOK
«DIIEKTPOIIMNTHYECKAS TUCCOIIHALIHS. https://m.edsoo.ru/00a
XUMHUYECKUE PEaKIIUU B PACTBOPAX» ddecO
18 ||O0mias xapakTepUCTHKA T'aJIOTCHOB. 1 bubmuorexa [IOK
XUMHYECKUE CBOMCTBA Ha IPUMEPE https://m.edsoo.ru/00a
XJiopa ddfe2
19 | XmopoBogopoa. CossiHast KHCIIOTA, 1 bu6nmoreka [IOK
XUMHUYCCKHE CBOWCTBA, MOJyUCHHE, https://m.edsoo.ru/00a
pUMEHCHHE del04
20 |[IpakTudeckas pabora Ne 2 o Teme 1 1 bubnuorexa [IOK
«[Tony4eHue COISIHON KUCIIOTBI, https://m.edsoo.ru/00a
U3y4eHue e€ CBOWCTBY» de348
21 |BeruricneHus M0 ypaBHEHHSIM 1 Bbu6mmoteka [JOK
XUMHYECKHX PEaKIUii, €CIIH OJUH U3 https://m.edsoo.ru/00a
pEareHTOB JIaH B U30BITKE de488
22 ||O6mas xapaKTepUCTHKA dJICMCHTOB 1 bubmmoreka [JOK
VIA-rpymmsl https://m.edsoo.ru/00a
de64a
23 ||AmtoTponHbIe MOIU(UKAIIMHA CEPHI. 1 bubmmoreka [JOK
HaxosxaeHue cepsl U €€ COeqMHEHUI B https://m.edsoo.ru/00a
npupoje. XMuMHUYECKHE CBOWCTBA CEPhI de64a
24 ||CepoBomopoa, cTpoeHHE, PU3NIECKUE U 1 bubmmnoreka HOK
XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00a
de802
25 ||Oxcunpl cepbl. CepHas KUCIIOTAa, 1 1 bubmuoteka [IOK
(bu3rYecKre 1 XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/00a
NpUMEHEHHE dea28
26 | XuMuYecKue peakiiui, Jexalinue B 1 bu6nmorexa LIOK
OCHOBE MPOMBIIIJICHHOTO CIIoco0a https://m.edsoo.ru/00a
HOJYYEHUsI CEPHON KUCIIOTBHI. dec8a
XUMHUYECKOE 3arps3HEHUE OKPYKAFOIIEH
Cpebl COeTMHEHUSIMH CEPBI
27 |[BelunciieHre MacCOBOM JIOIU BBIXOAA 1 bubnmorexa LIOK
NPOJIyKTa PeaKIuu https://m.edsoo.ru/00a
dec8a
28 ||O6mras xapakTepucTrka 35eMeHToB VA- || 1 bubmmoreka [JOK
rpynmsl. A30T, paCIpOCTpaHEHHUE B https://m.edsoo.ru/00a
npupoje, Gu3nYecKue 1 XuMHYECKHe deeab
CBOMCTBA
29 ||AMMuak, ero ¢pusznueckue u xumudeckue | 1 bubnunorexa LIOK
CBOMCTBA, MOJyYCHUE U TIPUMEHCHHE https://m.edsoo.ru/00a
df004
30 |[IIpaktuueckas paborta Ne 3 mo Teme 1 1 bubmuoteka [IOK
«[Tony4yeHne amMmmMuaKa, U3ydeHHUe ero https://m.edsoo.ru/00a
CBOICTB» df180
‘31 HA3OTHa$I KUCJI0Ta, €€ QU3NYECKUE N H 1 H Hl H HBI/I6J‘II/IOTeKa LIOK
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Ne Tema ypoka KonuuecTBo uacoB ‘ Hara DIEKTPOHHBIE

n/m Beer || Konrpo || [TpakTuye || A3Y1CH midpoBbe

o |l neHBIE CKHe us o0Opa3oBaTenbHbIC
paboTsl || paboThI pecypebl
XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00a
df306

32 ||Ucnonb30BaHME HUTPATOB M COJICH 1 bubnmoreka [JOK
AMMOHHS B KQUECTBE MUHEPAJIbHBIX https://m.edsoo.ru/00a
yno0peHuii. XUMHUYECKOe 3arps3HeHUE df518
OKPY’KaloIIel Cpeibl COSTMHECHUSIMH
asora

33 || Dochop. Oxcun dhocdopa (V) u 1 bubnmoreka [JOK
dochopHas kucimora, GU3HIECKUE U https://m.edsoo.ru/00a
XHUMHUYECKHE CBOMCTBA, MOJTYyYCHUE df68a

34 |Ucnons3oBanue hocdaToB B KAUECTBE 1 1(c bubmmoreka [JOK
MUHEPAIbHBIX YI0OpeHHIA. 3arpsi3HEHHE UCTIOJIb30B https://m.edsoo.ru/00a
HPUPOIHOM cpebl pocharamu aHUEM dfc20

00opynoB
aHUs
«Touka
pocTtay)

35 ||Yrmepon, pacipocTpaHeHUE B PUPOJIE, 1 bubmmoreka [JOK
bu3nUecKre ¥ XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00a

dfd9c

36 |Okcunsl yraepoaa, ux Gpusndeckue u 1 bu6nmorexa LIOK
XUMHYCCKHE CBOMCTBA. DKOJOTHYECKUE https://m.edsoo.ru/00a
poOJIEMBI, CBSI3aHHBIC C OKCHUIOM dfebe
yraepona (IV)

37 ||YronpHas KHCIOTa U €€ COJIH 1 bubmmoteka IIOK
https://m.edsoo.ru/00a
e006¢

38 |[IpakTuueckas padota Ne 4 1o Teme 1 1 bubnmoreka [JOK
"TlomyueHne yriaeKuciaoro rasa. https://m.edsoo.ru/00a
KavecTBenHast peakius Ha KapOOHaT- e027e
noH"

39 |[TepBoHaYaNIbHEIC TOHATHS 00 1 bubmuorexa [IOK
OpPraHUYeCKUX BEIIECTBAX KakK O https://m.edsoo.ru/00a
COCTMHEHUSX YTIIepoaa e054e

40 |KpemHHUii 1 €ro COeAMHEHUS 1 bu6muoreka [JOK
https://m.edsoo.ru/00a
e080a

41 |[Ipaktuueckas pabora Ne 5. Pemenue 1 1 bu6muoreka [JOK
HKCIIEPUMEHTATBHBIX 33134 110 TEME https://m.edsoo.ru/00a
«BakHeime HeMeTauTbl U UX e0bf2
COCIIMHEHUS

42 |KontpombHas padora Ne3 mo teme 1 1 bu6muoreka [JOK
«Baxxnelime HeMeTallIbl U UX https://m.edsoo.ru/00a
COETUHEHUS e0el8

43 ||O06mmast xapaKTepUCTUKA XHMHUIECKUX 1 bubnuotexa [JOK

9JICMCHTOB — MCTAJIJIOB.

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



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

Ne Tema ypoka KonuuecTBo uacoB ‘ Hara DIEKTPOHHBIE
n/m Beer || Konrpo || [TpakTuye || A3Y1CH midpoBbe
o |l neHBIE CKHe us o0Opa3oBaTenbHbIC
paboTsl || paboThI pecypebl
Mertannudeckast CBsI3b U METAJUTHUECKAs el03e
KpUCTAJIMYecKast pemnérka. Gusnyeckue
CBOICTBa METAJJIOB
44 | XuMu4yecKue CBOMCTBA METAILIOB. 1 bu6nmoreka [IOK
DJICKTPOXUMHUCECKHUI Psiji HANPSKCHUN https://m.edsoo.ru/00a
METaJIIOB e1156
45 ||O6mume crocoObl MOJIYyISHHUST METAIIOB. 1 bubmuorexa [IOK
Crutael. Beraucnenus o ypaBHEHUSAM https://m.edsoo.ru/00a
XUMUYECKUX PEaKIUi, €CIIM OJIUH U3 el1156
pEeareHToOB COACPKUT MPUMECH
46 |[loHsiTHE O KOPPO3UU METAILIIOB 1 Bbu6mmoteka [JOK
https://m.edsoo.ru/00a
el1278
47 ||[LlenoyHble MeTAILIbI 1 bubmuoreka [{OK
https://m.edsoo.ru/00a
el4b2
48 ||Oxcuabl ¥ THIPOKCUIBI HATPHUS U KaIus 1 bu6nmorexa LIOK
https://m.edsoo.ru/00a
eldb2
49 |[llenouHo3eMeIbHBIC METAILIBI — 1 bubnuoreka [{OK
KaJIbIIMHA U MarHUi https://m.edsoo.ru/00a
e15e8
50 |Baxneime coeTuHEHNS KalbIus 1 I(c bubmuoreka [{OK
UCIIOJIb30B https://m.edsoo.ru/00a
aHueM el5e8
000py10B
aHUs
«Touka
pocTay)
‘51 HO6o6meHHe Y CUCTEMaTH3aIlis 3HaHUI H H H H H
52 | PKEcTKOCTh BOABI U CITOCOOBI €€ bubmmoteka IIOK
yCTpaHEeHUS https://m.edsoo.ru/00a
e1886
53 |[[IpakTuueckas padota Ne 6 1o Teme 1 1 bubnuoteka [JOK
"YKEcTKOCTh BOABLI M METOBI €8 https://m.edsoo.ru/00a
ycTpaHeHus " elae8
54 || AmroMuHMI 1 bubnunorexa LIOK
https://m.edsoo.ru/00a
elc64
55 |[AMdoTepHbIe CBOWCTBA OKCUAA U 1 bubmuorexa [IOK
THIPOKCHIA https://m.edsoo.ru/00a
elc64
56 |XKemne3o 1 bu6nunorexa LIOK
https://m.edsoo.ru/00a
e1d86
‘57 HOKCI/II[BI, THAPOKCH/IBI U COJIM JKENe3a (H)H 1 H H H HBI/I6J‘II/IOTeKa LIOK



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

Ne Tema ypoka KonnuectBo yacos ‘ [Hara ONEKTPOHHBIE
n/m Beer || Konrpo || [TpakTuye || A3Y1CH midpoBbe
o |l neHBIE CKHe us o0Opa3oBaTenbHbIC
paboTsl || paboThI pecypebl
u xenesa (1) https://m.edsoo.ru/00a
£35€e6
‘58 ‘0606H.IGHI/IC ¥ CHCTEMAaTH3alus 3HAHUI H ‘ H
59 |[IpakTuueckas padora Ne 7. Pemenue 1 bubnmoreka [JOK
9KCICPUMEHTAJIBHBIX 337124 110 TEME https://m.edsoo.ru/00a
«BaxkHeiinme MeTauibl ¥ UX e3de8
COCIMHCHUS
60 |BeraucneHus 1o ypaBHCHUAM 1 bubnuotexa [JOK
XUMHYECKUX PEaKIIUi, eClId OJINH U3 https://m.edsoo.ru/00a
PEareHToB JIaH B U30BITKE WA COJACPIKUT el1750
IIpUMecH. BBIYKCIIEHHsI MaCCOBOU J10JIH
BBIXO/JIa MPOJYKTa PEAKIIUU
‘61 ‘O606IIIGHI/I€ ¥ CHCTEMAaTH3alUs 3HAHHUI H ’ H
62 |KouTtponbHas padota Ne4 o Teme 1
«BaxHeiime MeTauibl 1 UX
COCIMHEHUS
63 |BemecTBa n MaTrepuaisl B moBceagHeBHOU || 1 bubmmoreka [JOK
JKH3HH YeIIOBEKA https://m.edsoo.ru/00a
e3f50
64 |[XuMmudeckoe 3arpsisHEHHE OKpyKaromen || 1 Bbu6mmoteka [JOK
cpezpl https://m.edsoo.ru/00a
e4270
65 |[Poab XuMHMH B PELIEHUH 3KOJIOTMUYECKUX 1 bubmuoteka [IOK
npoOiieM https://m.edsoo.ru/00a
e4270
66 |[Pe3epBHBIif ypok. O6001IEHHE U 1 bubmuorteka [IOK
cUCTEeMaTH3aIlHs 3HAHU https://m.edsoo.ru/00a
e0dOa
67 |[Pe3epBHBIif ypok. O6001IIEHHE U 1 bubmuoteka [IOK
cHUCTEeMaTH3aIlHs 3HAHUH https://m.edsoo.ru/00a
db33c
68 |PesepBHEI ypok. O600IICHNE U 1 bubmmoreka [JOK
CHCTEMAaTU3aLMA 3HAHUI https://m.edsoo.ru/00a
d9ch2
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
I[MTPOT'PAMME

YYEBHO-METOJNUYECKOE OBECIIEHEHHUE OBPA30OBATEJIbBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

[Bu6mmoTexa IOK https:/m.edsoo.ru/ff0d210c

[Bu6morexa [TOK https:/m.edsoo.ru/ff0d227e

[Bubmorexa [TOK https:/m.edsoo.ru/ff0d23dc

bubmmoreka L{TOK https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/7f41a636

HU®PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnmoreka L{TOK https://m.edsoo.ru/7f41837c


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

