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1. HOACHUMTEJIBHASA 3AIIMCKA

IIporpamma «OJ.01.09 Xumusi», SBIASIOMIAACS YacTbi0O OCHOBHOHM MpodeccHOHaTIbHON
00pa3oBaTeNbHONW MPOTPAMMBI CPEIHETO MPO(PECCHOHATBHOTO 00pa30BaHMUs, UHTETPUPOBAHHON C
00pa30BaTeIbHBIMU TPOTPAMMaMH OCHOBHOTO OOIIET0 W CPEAHEro OO0mero oOpa3oBaHHS IO
crermanbrocTd  53.02.03 MHCTpyMEHTaIbHOE HCHOJIHUTEIBCTBO (IO BHIaM HWHCTPYMEHTOB),
COCTaBJIcHa Ha OCHOBE (¢eaepaabHON pabouell mporpaMmMbl OCHOBHOTO 00IIero oOpa3oBaHUs MO
yueOHOMY mpenMmeTy «Xumus» (0a30BbIii ypoBeHb) B cOOTBETCTBHH ¢ TpeboBanmsmMu PI'OC
OCHOBHOTO 0O011ero o0Opa3oBaHusl M € Yy4ETOM KOHIENLMU IPENoJaBaHUsl y4yeOHOIro INpeaMeTra
«Xumusi» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit deaepannm.

1.1. O0mas XapaKTepUCTUKA TUCHUILIMHBI « XHUMHSD)

[Iporpamma nma€t mpencraBieHHWE O MENAX, OOIICH cTpaTeruu OOydeHHs, BOCIUTAHUSA U
pa3BuUTHS OOy4arOIIUXCS CpPEACTBAMH YUEOHOTO TMpenMeTa, YCTaHaBIMBAaeT O00sS3aTeNbHOE
MPEMETHOE COJIepPIKaHue, MPETyCMAaTPUBACT pacIpeie]ICHHE ero Mo KJlaccaM M CTPYKTYPHpPOBaHHE
[0 pasjiellaM W TeMaM IMPOTrpaMMbl 10 XHMHH, OTPEICISCT KOJWYCCTBCHHBIE M KauyeCTBEHHBIC
XapaKTEPUCTHKH COJICPIKAHUS, PEKOMEHIyEMYIO ITOCIICIOBATSIEHOCTh H3YICHHSI XUMUU C YIETOM
MEXIPEIMETHBIX M BHYTPUIIPSAMETHBIX CBSI3€H, JIOTHKA YYeOHOrO IMpoIecca, BO3PACTHBIX
0CcOoOEHHOCTEH 00yUaroImuUXCs, OTPEEIeT BO3MOKHOCTH TpeIMEeTa TS peaTu3aliii TpeOOBaHUH K
pe3yabpTaTaM OCBOSHHS OCHOBHOW 00pa30BaTeNbHOW MPOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, a Takke TpeOOBaHWN K pe3ysbTaTaM OOy4eHUsS XUMHH Ha YPOBHE IIEJIeH MU3YdCHHs
IpeIMeTa U OCHOBHBIX BUJIOB y4€OHO-I03HABATEIBHOMN IEATEIHbHOCTH 00Y4aOIIErocs Mo 0CBOCHUIO
y4eOHOTO COJIEPIKAHMSI.

3HaHUE XUMHUH CIIY>KUT OCHOBOH Ui (JOPMHPOBAHHS MHUPOBO33pEHUSI 00ydaronierocs, ero
MIPE/ICTaBICHU O MaTepUalbHOM E€IUHCTBE MHUPA, BAKHYIO POJIb UTPaloT GopMHUpyeMble XUMUEH
MIPEJICTaBJICHHS] O B3aUMOIIPEBPAILEHUSX SHEPrUH U 00 SBOJIIOLMM BEUIECTB B MPUPOJIE, O MYTAX
pelieHus riao0albHBIX MpoOJeM  yCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA —  CHIPbEBOH,
SHEPreTHYECKOM, MUIIEBOI U SKOJIOTUYECKOI 0e30macHOCTH, MpoOIeM 3ApaBOOXPaHEHUSI.

N3ydenune xumuu:

- CIIOCOOCTBYET pealin3aliii BO3MOKHOCTEH JIsl caMOpa3BUTHUS U (POPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ o011ei u QyHKIHMOHAIbHOU IPaMOTHOCTH;

- BHOCUT BKJIaJ B (POPMHpPOBAHHNE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00y4arommxcs,
HABBIKOB X CAMOCTOSITENILHOM yu4eOHOH eATeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIEA0BATEIbCKUX
YMEHH, He0OXOJUMBIX KaK B TOBCEIHEBHOM JKU3HU, TaK U B MPOPECCUOHATBHOMN AEATEeIbHOCTH;

- 3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI IEJIOCTHOTO
B3IJI[]a HA €UHCTBO MPUPOJIBI U YETIOBEKa, SIBJSIETCS OTBETCTBEHHBIM A3TAroM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4arOIIUXCS;

- cmocoOcTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAyYHBIM
3HAHUSIM, K IPUPOJIE, K UeJIOBEKY, BHOCUT CBOU BKJIa/1 B KOJIOTHUECKOE 00pa3oBaHue 00yJaromuXcsl.

JlanHple HampaBjieHHs B OOYYeHMHM XHMUU O00ECHedMBArOTCS CHEUUKON CoAepKaHU
y4eOHOro mpeaMeTa, KOTOPBIM SBISETCS MeJarornyecky aJanTUPOBAHHBIM OTPaXKeHHEM 0a30BOM
HayKH XUMUU Ha OMPENIETIEHHOM JTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHS OPHEHTHUPOBAH HAa OCBOCHHUE
0OyUaIONIUMUCS CHCTEMbI TIEPBOHAYAIBHBIX MOHATHI XHMHHU, OCHOB HEOPraHMYECKOW XHUMHH U
HEKOTOPBIX OTJEIBbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.



CtpykTypa cojaepkaHUsl MPOrpaMMbl 1O XUMHH C(HOPMHpPOBaHA HAa OCHOBE CHUCTEMHOTO
1oaxo/1a K e€ uzyuenuto. CoaeprkaHue CKJIabIBA€TCs U3 CUCTEMBI TOHATHI O XUMUYECKOM 3JIEMEHTE
M BEUIECTBE M CHCTEMBI MOHATUH O XUMHUYECKOW peakiuu. OOe 3TH CHCTEMBI CTPYKTYPHO
OpraHM30BaHbl 10 MPUHLUILY [OCIEI0BATEIbHOIO Pa3BUTHs 3HAHWNW Ha OCHOBE TEOPETHUYECKUX
IIPEJICTaBICHUH Pa3HOrO YPOBHS:

~ aTOMHO-MOJIEKYJISIPHOTO YYEHMSI KaK OCHOBBI BCEI'O €CTECTBO3HAHNS;

- [lepnoanueckoro 3akoHa [[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

- YYEHHUS O CTPOCHHUM aTOMa U XUMUYECKOH CBSI3U;

- IPEJICTABIICHUH 00 AIIEKTPOIUTUICCKOH TUCCOIMAIINH BEIECTB B PACTBOpAX.

TeopeTnueckne 3HaHUS pPacCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKU IMOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBLHO OT OJTHOTO YPOBHSI K APYrOMY, BBIIIOTHSIS
(GyHKIMM OOBSICHEHHS U MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHMS M BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUSI U TIOJyUEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl MO XHMHHM CIOCOOCTBYET (OPMHUPOBAHHMIO MPEACTABIEHUS O
XUMHUYECKOM COCTABILIIONIE HAYYHOW KAPTUHBI MHpAa B JIOTMKE €€ CHCTEMHOM IpUPOJIBI,
LIEHHOCTHOTO OTHOIIEHMs] K HAyYHOMY 3HAHHUIO M METOJaM MNOo3HaHMs B Hayke. V3ydeHue xumuun
MIPOUCXOJUT C IMPUBJICYCHUEM 3HAHUMN M3 paHee U3YUYEHHBIX Y4e€OHBIX MpeaMeToB: «OKpyKaromuii
Mup», «brosorus. 57 kinacce» u «Pu3nKa. 7 KIacey.

[Ipn u3ydeHnn XUMHUHU MPOUCXOAUT (GOPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKOM HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUUECKON JEATEIbHOCTH YeJoBeKa U KaK OJHOTO M3
KOMIIOHEHTOB MMPOBOM KYJIbTYpBI. 3aJaua y4eOHOIro NpeaAMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBI
XUMUYECKUX 3HAHUN — BaKHEHIIHMX (PAKTOB, MOHSATHH, 3aKOHOB M TEOPETUUYECKUX TOJIOKEHHUH,
JOCTYIHBIX 0000IIEHUIT MUPOBO33PEHUECKOTO XapaKTepa, A3bIKa HayKH, B IPUOOIIEHUH K HAyYHbIM
METOlaM MO3HAHMs IPU U3YYEHUH BEIECTB U XUMHUECKUX PEaKLUi, B (OPMUPOBAHUU U PAZBUTUU
[IO3HABATEIbHBIX YMEHUH W WX TMPUMEHEHMM B y4eOHO-NIO3HABaTENBbHOW U  ydeOHO-
HCCIIEI0BATENIbCKOM AEATeIbHOCTH, OCBOGHUM IpaBUJl 0€30I1aCHOTO OOpAIIEHMs C BElIeCTBaMH B
IIOBCEIHEBHOM KU3HHU.

1.2. Hean u3yyeHus UCHUIUIUHBI « XMMUD)

W3yueHnn XMMHUN HapPaBJICHO HA JOCTHKEHUE CIENYIOIUX Leel:

- (popMHpOBaHUE HMHTEIEKTYaJIbHO DPAa3BUTOM JIMYHOCTH, T'OTOBOM K camMo0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIILHOMY IPUHATHUIO pelIeHUl, CHOCOOHON alanTUPOBATHCS K OBICTPO
MEHSIOIIHUMCS YCIIOBUSIM JKU3HU;

- HaIlIpaBJICHHOCTb OOy4YeHHMs] Ha CHCTEMaTHYecKoe MpHOOLIeHre oOyJaromuxes K
CaMOCTOSITEJIbHON MO3HABATEIBHON JESITeIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (GOPMHUPYIOLINM
MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMHUU;

- obecrieueHue yCIOBMH, CIIOCOOCTBYIOLUIUX MPUOOPETEHUIO OO0YYalOUIMMKCS  OIbITa
pa3sHOOOpa3HOW JEesATETbHOCTH, IMO3HAHHMS M CAMOIO3HAHUS, KIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIHI), IMEIOLINX YHUBEpPCAIbHOE 3HAYSHUE /ISl pa3IMYHbIX BUJOB JEATEIbHOCTH;

- (opmupoBanue o6mell pyHKIMOHAIBHOM M €CTeCTBEHHO-HAy4YHOM TIpaMOTHOCTH, B TOM
quciae yMEHU OOBSCHATh M OLEHUBATD SIBJICHUS OKPYXKAIOIIEr0 MUPA, UCIOJb3Ys 3HAHUS U OIIBIT,
MOJIyYEHHBIE MTPU U3YYECHUH XUMUHU, TPUMEHSTh UX NP PEIIeHUH Mpo0ieM B OBCEAHEBHOM KU3HU
U TPYJOBOH JIeSATEITLHOCTH;

- (popmupoBanue y 00y4yaroOmMXCs T'YMaHUCTHMYECKUX OTHOIIECHWH, MOHUMAaHHs LIEHHOCTH
XUMUYECKUX 3HAaHUW s BBIPAOOTKM HKOJOTMUYECKH LEIecOO0pa3HOro IMOBEJICHHUS B OBITY H
TPYIOBOM JEATENBHOCTHU B IIEIISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPY)KAIOLIEH MPUPOTHON Cpebl;
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- pa3BUTHE MOTUBAIMH K 00yUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCHHUTAHUIO Ha
OCHOBE YCBOEHUS OOIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY mpoduis u
HaIPaBJIEHHOCTH JAJIbHEUIIETO 00yYEeHMUSL.

1.3. MecTo nucuuminnbl «XuMHUsS» B y4eOHOM IJIaHe
Ha u3yuenue npenmMera ydeOHBIM TIaHOM IIpenycMoTpeHo 135 dacoB. M3 HUX ayAMTOPHBIX
3ansTuii - 108 yacoB: B 7 kiacce - 36 yacos (1 vac B Hezento), B 8 kiacce — 36 vacos (1 yac B HefeI0),
B 9 kitacce — 36 yacos (14ac B Hegento). CamocrosiTenbHast paboTa cocTaBisieT 27 4acoB — 1o 9 yacoB
B Ka)KJIOM KJIacce.

. Konnuectso @opMBI KOHTPOJIA IO CEMECTPAM
Bun yue6Hoit paboThl
aKa/JIEMUYECKHX YacOB KonTtponbsHbIe ypoku
AynuropHast paboTta 108
CamocrositenpHas padboTa 27 D,EFG,HI
Bcero 135

2. COOEP)KAHUE OBYYEHUSA

7 KJIACC

IlepBoHaYa/IbHBbIE XUMUYECKHE MOHATHSA

[Ipenmet xumuu. Posib XuMKM B )KM3HU YeJIOBEKa. XMMUS B CUCTEME HayK. Tera v BemecTna.
®du3nyYecKre CBOMCTBA BENIECTB. ArperatHoe coctosiHue BemiecTB. [[oHsTHE 0 MEeTO1aX TO3HAHUSA B
xumun. Yucteie BemiecTBa U cmecu. CriocoObl pa3aesieHust CMeceid.

ATOMBI 1 MOJIEKYJIbl. XUMHYECKUE IJIEMEHTHI. CUMBOJIBI XUMUUYECKUX AJIEMEHTOB. [IpocThie
Y CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas popmysa. BaeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocTaBa BemiecTB. OTHOCHUTENIbHAsI aTOMHas Macca. OTHOCUTEIbHAS MOJICKYIIIpHas Macca. MaccoBas
JIOJI1 XUMHUYECKOI0 PJIEMEHTA B COCINHEHNH.

KomnuecTBo BemectBa. Mok, MossipHas macca. B3auMocBsi3p KOTM4eCcTBa, MacChl M YHCIIa
CTPYKTYPHBIX €MHUII BelecTBa. PacuéTel mo hopmynaM XMMUYECKUX COCTUHECHHH.

duznyeckue M XUMUYECKHUE SBJICHHSA. XHMHYECKas peakius U e€ NpHu3HAKh. 3aKOH
COXPaHEHHUs MacChl BelIeCTB. XUMHUECKHe ypaBHeHUs. Kiaccuduxaius XUMHUYECKUX peakIuit
(coenuHEHHMS, pa3JIoKECHUS, 3aMeIeHUs, OOMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBWJIaMH pabOThl B Jaboparopuu U mpuéMamu
oOpaiieHuss ¢ J1a0OpaTOpHBIM OOOPYIOBAaHUEM, H3YUYE€HHE U OMUCaHUE (PU3MYECKUX CBOUCTB
00pa31l0B HEOPraHMYECKUX BEILIECTB, HaOmoaeHue (pu3ndeckux (IUIaBlieHWE BOCKA, TasHHE JIbJa,
pacThpaHue caxapa B CTYIKe, KHUIEHHEe M KOHACHCAIUS BOJbI) M XUMUYECKUX (TOPEHUE CBEYH,
MPOKAJIMBaHNWE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBUE MeJa ¢ KUCJIOTOW) SIBICHUM, HaOM0AeH e 1
OTIMCaHHE TMPHU3HAKOB MPOTEKaHWs XMMHUYECKUX pPEaKIMil (pa3joKeHHe caxapa, B3auMOJICHCTBUE
CepHOM KHCIOTBl C XJOpUIOM Oapusi, pasznoxkeHue ruapokcuga meau (ll) mpm HarpeBanum,
B3aMMO/IEHCTBHE KeJe3a ¢ pacTBopoM conu Meau (1), uzydenue cnocoOoB paszeneHus: cMeceil: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBAHME, BBIIAPUBAHME, MUCTIILISAIUS, XpomaTtorpadus, MpoBeIecHUE
OYMCTKA TIOBAPEHHOW COJM, HAONIOIEHWE W ONHCAHHME pPE3YyJIbTaTOB TPOBEJCHHS OIBITA,
WJUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHHs MacChl, CO3JJaHUe MOJIEIeH MOJIEKYI (IIapOCTEPKHEBBIX).



Ba:kHeiilue npeacTaBuTe Il HEOPraHUYeCKMX BelleCTB

Bo3nyx — cmecp rasos. CocraB Bo3ayxa. Kucimopoa — 31€MEHT M NpPOCTOE BELIECTBO.
HaxoxaeHue kuciopoaa B MpUpoje, GU3NYECKUE M XUMUYECKHE CBOWCTBA (pEaKIUU TOPCHHUS).
Oxcunpl. Ilpumenenue xucnopona. CrnocoObl mosydeHHs KHcIopona B Jjabopatopuud U
MpOMBIIIIEHHOCTH. KpyroBopoT kuciopoma B mpupoge. O30H — amIOTpOIHAs MOIU(UKAIHS
KHCJIOPOJ1a.

TermnoBoit >(h¢GeKT XUMHUYECKOW peaknuH, TEPMOXUMHUYECKHE YPaBHEHHUS, 5K30- U
SHAOTEPMHUUYECKUE peakuuu. TOIIMBO: Yrojdb W METaH. 3arps3HEHHE BO3/AyXa, YCHJICHUE
MApHUKOBOTO P QeKTa, pa3pylnieHne 030HOBOTO CIIOS.

Bonopon — anemeHT u nipoctoe BemecTBo. Haxoxaenue Bogopoaa B mpupoe, Gusndeckue
Y XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoydeHusi. KucioTe! u conm.

MoutsipHblii 00BEM Ta30B. Pacy€Thl MO0 XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cBoWictBa BoAbl. Bona kak pactBoputens. PactBopel. Hacelmennsle u
HEHaCBILEHHbIE PACTBOPHI. PacTBOpMMOCTD BeleCTB B BOJIe. MaccoBasi 10151 BELIECTBA B pacTBOPE.
Xumndeckue cBoictBa Bonbl. OcHoBaHus. Ponb pacTBOpoB B MpHpoJe M B KU3HM UEJIOBEKA.
KpyroBopoT Boibl B ipupoie. 3arpsi3HeHrne TpupoaHbIX BoA. OXpaHa M OYHCTKA MPUPOIHBIX BO/I.

Knaccudukanus nHeopranwdeckux coemuHeHuil. Oxcunpl. Krnaccudukamuss OKCHIIOB:
coyieoOpa3yromre (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHbIe) U HecosieoOpasyromue. HoMmeHnkmarypa
okcu10B. DU3NUECKUe U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydeHne oKCuIoB.

OcnoBanus. Knaccudukanumss ocHOBaHWM: WIENOYM W HEPACTBOPUMBIC OCHOBAHUSIL
Homenknarypa ocHoBanuii. ®dusznueckue M XMMHYECKHE CBOMCTBAa oOcHOBaHuid. [lomyuenue
OCHOBaHUM.

Kucnortel. Knaccudukanus kucior. Homenkiarypa kucioT. OU3MYECKne W XUMHUYECKUE
cBoiicTBa kuciot. P aktuBHoctu metauioB H. H. bekerosa. [losrydenue kucnor.

Comu. Homenkiarypa coneil. @u3nyeckre M XUMUYECKUE CBoMcTBa cojed. [lomydenue
COJIEH.

['eneTnyeckas CBSI3b MEXKy KJIACCAMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeJIeICHHe COJAep)KaHMsI KUCIOpoJa B BO3/yXe, MOJIyueHUe, coOupaHue,
pacrmo3HaBaHHWEe M HW3YyYEHUE CBOICTB KHUCIOPOAA, HAOIIOJEHHE B3aUMOJEHUCTBUSA BEUIECTB C
KHCJIOPOJIOM M YCIIOBHUS BO3HHUKHOBEHHS W MpeKpalleHus ropeHus (moxapa), 03HaKOMJICHHE C
oOpa3laMu OKCUJIOB U OTIMCAaHHE MX CBOWCTB, MOJIydYeHUE, COOUpaHUe, PacliO3HABAHUE U H3YUYCHHE
CBOWCTB BOjIOpoja (FOpeHHe), B3auMojaecicTBHE Bojgopona ¢ okcugaoMm Meau (ll) (Bo3mokHO
WCIOJIb30BAHME BUJICOMATEPUAIOB), HAOMIOACHHE OOpa3IOB BEIIECTB KOJMYECTBOM | MOJb,
UCCIIEIOBAHUE OCOOCHHOCTEM  pacTBOPEHHUS BEUIECTB C  Pa3IMYHOM  PacTBOPUMOCTEIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MacCOBOM 10l pPAacTBOPEHHOIO BEILECTBA,
B3aUMO/JICHICTBUE BOJABI C MeTalJaMH (HAaTpUeM U KajbIlMeM) (BO3MOXKHO HCIIOJIh30BaHHE
BHUJICOMATEPUANIOB), HCCIEIOBaHHE OOpa3lloB HEOPraHMYECKHX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaOMO/IeHNe M3MEHEHUs OKPAaCKH HMHAWKATOPOB B pAcTBOpax KHUCIOT M IIENOYeH, H3yueHUe
B3auMo/ieiicTBust okcuaa menu (I1) ¢ pactBopoM cepHO# KUCIOTHI, KUCIOT C METallaMH, PeaKIIHii
HEWTpanu3aluy, NOJy4YeHNE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO METaslla APYTrUM U3
pacTBOpa COJM, pEIIEHHE SKCIEPUMEHTAbHBIX 3a7ad 1o Teme «BaxHelne Kiaccel
HEOPraHUYECKUX COCAUHEHUII.

IMepuoguveckuii 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHX JJIEMEHTOB
. U. MenaeneeBa. Crtpoenue aTOMOB. Xumuueckas CBA3b. OxucauTeJbHO-
BOCCTAHOBHMTEJIbHbIEC PeaAKIIUN



[lepBble MOMBITKY KIACCH(PHUKALNNA XUMUYECKUX 3JIEMEHTOB. [IoHsATHE O Tpynmax CXOIHBIX
JIEMEHTOB (II€JIOYHBIE U I1I€JIOYHO3EMENIbHBIE METAIUIbI, FAJIOT€Hbl, HTHEPTHBIE I'a3bl). JJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEepHbIE OKCH/IBI U TUAPOKCU/IBI.

Ilepuoauueckuii  3aKoH. Ilepuonnueckass ~ cucreMa  XUMUYECKHX  DJJIEMEHTOB
. . MenneneeBa. Koporkonepuoanas u amuHHONEpuoHast (opmbl Tleproandeckoil cucTeMbl
xuMuueckux 3nemeHToB [. 1. Menneneesa. llepuoast u rpynnbl. @u3ndeckuid CMbICIT TOPSIAKOBOTO
HOMEpa, HOMEPOB NIEPUOJIA U TPYIIIIBI AIIEMEHTA.

Crpoenue atromoB. CoctaB aToMHbIX siaep. M3oronsl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX
000J109eK aTOMOB TepBhIX 20 XuMUIecKux teMeHToB [lepuomudeckoii cucremsr J[. . Menneneena.
XapakTepucTUKa XUMHUYECKOrO JJIEMEHTa M0 €ro mnojoxkeHuto B Ilepuogmdeckoit cucreme
. 1. Menneneena.

3aKOHOMEPHOCTU M3MEHEHHUs paJuyca aTOMOB XUMHUYECKHX AJIEMEHTOB, METAJNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOAAM.

3nauenue [leproauueckoro 3akoHa u [lepuonyeckoil cUCTEMbI XUMUYECKHUX 3IEMEHTOB JIJIs
pa3BuTHs Haykd U ipakTuku. [. U. eHeneeB — yu€HbIN U rpakIaHUH.

XuMuyeckas CBSI3b. KoBasieHTHas (monsapHas " HEToJIApHas) CBSI3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKUX 31€MEHTOB. IOHHAs CBA3b.

Crenenb okuciieHHs. OKMCIUTEILHO-BOCCTAHOBUTENBbHBIEC peakni. IIporieccel okucienns u
BOCCTaHOBJIEHUsA. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3y4eHHEe 00pa3lioB BEUIECTB METAJIJIOB U HEMETAJIOB, B3aUMOIEHCTBHE THIPOKCH 1A IUHKA
C pacTBOpaMH KHCJIOT M MIEI0YEeH, MPOBEICHUE OMNbITOB, WUIIOCTPUPYIOINUX HPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpEHHE, PEaKIIUU Pa3OKEHUs, COSMHEHNUS).

Meostcnpeomemmwie ceasu

Peanusanus MexnpeaMeTHBIX CBS3€M NPU U3YYEHUH XUMHUU B 7 KIIAcCe OCYHIECTBISETCA
yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITUH, TaK U MOHSATUH, SBISIOUIUXCS
CUCTEMHBIMU I OTAEJIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (PaKkT, TUIOTE3a, TEOPHs, 3aKOH, aHalu3,
CUHTE3, Kiaccuukanus, MEepUOJUYHOCTb, HAOIIOJEHUE, OSKCIIEPUMEHT, MOJEIUPOBAHUE,
HU3MEPEHUE, MOJIENb, SIBJICHUE.

®usnka: Marepus, arToM, OJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHWJA, H30TOIIbI,
Pal0aKTUBHOCTh, MOJIEKYJIa, YIEKTPUYECKUIA 3apsi]l, BEIIECTBO, T€I0, 00BEM, arperaTHoe COCTOSTHHUE
BEIIECTBA, ra3, (PU3NYECKUE BEIMUUHBI, €AMHULIBI U3MEPEHUs, KOCMOC, TIIaHeThl, 3BE3/1b1, ComHIIE.

buonorus: ¢dorocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAbI, TOPHBIE TOPOJIbI, TIOJIE3HBIE NCKOTIAEMBIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

8 KUIACC

BemecTBo M XMMH4YeCKas peaKkIus

Ilepuognuecknit  3akoH.  I[lepumoamuyeckass ~ cucremMa  XUMHUYECKHMX — JJIEMEHTOB
1. 1. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOWCTB XMUMHYECKHX
3JIEMEHTOB TMEPBBIX TPEX MEPUOJOB, KalMs, KaJIbLMS U UX COCAMHEHUH B COOTBETCTBUHU C
IIOJIO’KEHUEM DJIEMEHTOB B [lepronnueckoi cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABl XWMHUYECKOM CBS3U. THUNBI KPUCTAIIIMYECKUX PELIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKU U BUAA XMMHYECKOH CBS3H.



Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHWX BEIIECTB. XUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIUIMXCS K PA3JIMYHBIM KJIaCCaM HEOPraHMYECKUX COEAUHEHHM, TEHETUYECKasl CBS3b
HEOPraHUYECKUX BEILIECTB.

Krnaccudukarnuss XUMHYECKAX PEAKIHMA 1O Pa3jMYHBIM MPU3HAKAM (110 YHCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3 (HEKTy, 110 H3MEHEHHIO CTEIICHEH OKUCIICHUS
XUMHUYECKUX AJIEMEHTOB, 10 0OPATUMOCTH, IO YUACTUIO KaTallu3aTopa). DK30- U HIOTCPMHUUECKUE
peaKuru, TEPMOXUMHUYECKHE YPABHEHUS.

[lonsiTe o ckopocTd XuUMHUYecKoW peakuuu. [loHsTHE 00 OOpaTHMMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusix. [[oHsITHE 0 TOMOreHHBIX U reTeporeHHbIX peakuusax. [lonstue o karanuse.
[TonsiTue 0 xumMu4yeckoM paBHOBecHH. DaKTOPHI, BIUSIOMINE HA CKOPOCTh XUMUYECKOW PEAKIUU U
MOJIO)KEHNE XUMHYECKOTO PAaBHOBECHS.

OKHCIIUTENTEHO-BOCCTAHOBUTEIBHBIC  PEAKIUM, DJIEKTPOHHBIM OallaHC OKHCIUTEIHHO-
BOCCTaHOBUTENBHON peakiuu. CocTaBieHHE YpaBHEHUW OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakIHii C UCTI0JIb30BaHUEM METO/1a AIIEKTPOHHOTO OaaHca.

Teopust >MEKTPOTUTHUECKON JAUCCOIMALNUA. DJIEKTPOJIUTHI M HEIEKTPOIHUTHL. KaTHoHHI,
AHUOHBI. MeXaHW3M JUCCOUMAIMM BEIIECTB C PA3IMYHBIMU BUIAMU XUMHUYECKOW CBs3U. CTENEeHb
muccoranuu. CHIbHBIE U CJTa0bIe SJIEKTPOJIUTHIL.

Peaknun monHOrO OOMEHA. YCJIOBHS MPOTEKAHWsI PEAKIIMH HMOHHOTO OOMEHa, TOJHBIE U
COKpall€HHbIE MOHHBIC ypaBHEHHs peakuuil. CBONMCTBAa KHUCIOT, OCHOBAaHWW M COJEM B CBETE
MPEACTABICHUI 00 IEKTPOMTUUECKON nuccornanui. KauecTtBeHHbIe peakiinu Ha HOHBL. [loHsaTHE
O THJAPOJIU3E COJICH.

Xumuueckuit IKCnepumenm:

O3HAaKOMIIEHHE C MOJEISIMU KPUCTAUIMYECKMX PEHIETOK HEOPraHWYECKHUX BEIIECTB —
METaJUIOB M HEMETAUIOB (TpaduTa 1 aiMasa), CIIOKHBIX BEIIECTB (XJIOPUAA HATPHs), UCCIICIOBAHNE
3aBUCHUMOCTHU CKOPOCTH XUMHUYECKOM PeaKkIMK OT BO3ICHCTBUS Pa3IMUHbIX (DaKTOPOB, HCCIIEI0BAaHUE
3JEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IPOLECCa AUCCOLMAIMU KHUCIOT, LIEIOYEH U COoJeH
(BO3MO’KHO MCMOJIb30BaHUE BUECO MAaTEPHAIIOB), IPOBEACHUE ONIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKI
MPOTEKAHUS PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHKe OcajIKa, BbIJeNIEHUE ra3a, 00pa3oBaHue BOJIBI),
OTIBITOB, WLTIOCTPUPYIOIIUX MPUMEPHl OKHCIUTENbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHwue,
peaKuu paslioKeHUs, COCAMHEHMS), pPAcCIO3HaBaHHE HEOPraHHMYECKHUX BEIIECTB C IOMOUIBIO
KAueCTBEHHBIX PEAKIMI HA NOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/a4.

HeMeTa/liibl M UX COeIUHEHUS

OO61as xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbIE CTETIEHU
okucnenua. CtpoeHue U (u3HUECKHE CBONCTBA MPOCTHIX BEIIECTB — TAJOT€HOB. XUMHUYECKUE
CBOMCTBa Ha mpHuMepe Xjiopa (B3aHMMOJCIHCTBHE C MeETalJlaMH, HEMEeTallaMH, MLIEJI0YaMH).
XnopoBogopoa. ConsiHas KUCIOTa, XUMHYECKHE CBOMCTBA, MOJydeHHE, npuMeHeHue. [leficTBue
XJIOpa U XJIOPOBOJOPOJA HA OpPraHUM3M 4YesnoBeKa. BaxkHeluue XJI0pUabl U UX HAXOXKJICHUE B
MIPUPOJE.

O6mas xapaktepuctuka d1eMeHTOB VIA-rpynmbel. OCOGEHHOCTH CTpPOEHHUST AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3NYECKUE CBOICTBA MPOCTHIX BEIIECTB —
KHCTIOPO/ia U CepPbl. AJIOTPOIHBIE MOAU(DUKAIINK KHCIOPOAa U cepbl. XMMHUECKHE CBOICTBA CEPHI.
CepoBosiopos, cTpoeHue, Gu3ndecKue U XUMHIeCKrue cBoicTBa. OKCUIIBI Cephbl KaK MPEACTaBUTEIN
KUCTOTHBIX OKcuaoB. CepHasi KuUcCIOTa, (U3MUECKHE W XUMUYECKHE CBOWCTBa (0OIIue Kak
MPEJICTAaBUTENS Klacca KHUCIOT U crnenuduueckue). XUMUYECKUE PEaKIUu, JEeKallue B OCHOBE
MIPOMBIIIIJIEHHOTO Croco0a MoyyueHusi cepHoi KucioTel. [Ipumenenue ceproit kucnoTel. Conu
CEpHOM KHUCIIOTHI, KaueCTBEHHAsl peakius Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ COeMHEHUI B
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npupoje. XMMHUYECKOE 3arpsi3HEHNE OKPYKAIOLIeH Cpebl COeTMHEHUSIMU CePbl (KUCIOTHBIE TOMK/IH,
3arps3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €0 MPEI0TBPAILCHHS.

OOmast xapakrepuctuka 3meMeHTOB VA-rpynmbel. OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapaKkTepHbIE CTETIEHU OKUCIICHUS. A30T, paclpoCTpaHEeHHE B MIPUPOJE, (PrU3nUecKre 1 XuMUIECKUe
coiictBa. KpyroBopoT azora B mpupone. AMMHAK, €ro (pu3muecKkue W XUMHUYECKHE CBOWCTBA,
noyrydeHue u npumenenue. Conu aMMOHUS, X (PU3NYECKHE U XUMUYECKUE CBOMCTBA, TPUMEHEHHE.
KadecTBeHHast peakiusi Ha HOHBI aMMOHHS. A30THas KHCIOTa, €€ IMOJydeHue, (U3NYecKue M
XMMHMUYECKHUE CBOMCTBa (00lIMEe KakK IpeiCcTaBUTENsl Kilacca KUCIOT U CleUu(UUYECKHE).
Hcnonb30BaHNE HUTPATOB U COJIEH aMMOHUS B KaueCTBE MHHEPAIbHBIX YA00peHui. XuMuieckoe
3arpsi3HEHUE OKPYKaIoLIel cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JJOXKIH, 3arpsi3HEHUE BO3/1yXa,
MTOYBBI U BOJJIOEMOB).

9 KJIACC

HemeTanibl U X coeTUHEHUS

®ochop, amnorponnsle Mogudukanuu ¢docdopa, pusMueckue M XUMHUYECKUE CBOMCTBA.
Oxcupg ¢ochopa (V) u dochopHas kuciaora, GU3NUECKHE U XUMUUYECKHE CBOMCTBA, MOJIyYEHUE.
Wcnonb3oBanue pocdaToB B KauecTBE MUHEPATIbHBIX YA0OPEHUH.

O6mass xapakrtepuctuka 31eMeHTOB IVA-rpynmnel. OCOGEHHOCTHM CTPOEHHUST AaTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHUS. YTIEepoJ, aIOTPONHbIE MOAU(UKAINK, paclpoCTpaHEHHE B
npupojie, GU3NIecKue U XUMHYECKHEe CBOMCTBA. AjcopOmus. KpyroBopor yriepoaa B mpHpoOJeE.
Oxcunel yriepoaa, ux (pu3myecKkre W XMMHUYECKHE CBOWCTBA, NEHCTBHE Ha JKWBHIE OPraHHU3MBI,
MOJIydeHHE M MPUMEHCHHE. DKOJOIMUYECKHE IMPoOJIeMbl, CBA3aHHBIE ¢ OKcuaoM yriepomaa (1V),
TUI0TEe3a rJI00aNbHOTO MOTEIUICHUs KIUMaTa, MapHUKOBbIN 3 dekT. YronbHas KucioTa u e€ conu,
ux (u3NYecKue U XMMUYECKUE CBOWCTBA, MOJIyueHHE U IpuMeHeHue. KauecTBeHHast peakius Ha
KapOoHaT-uoHbI. Vcnonb3oBanue kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIUCTBE.

[lepBoHauanbHble MOHATUS OO OPraHUYECKUX BEUIECTBAX KaK O COEOUHEHHSX Yriepoja
(MeTaH, 3TaH, STUJIEH, alleTUIIEH, 3TAHOJ, TJIMLEPHUH, YKCyCHas KucioTa). [IpupoaHbie HCTOUHUKI
YTJIEBOJIOPOJIOB (YTOJib, IPUPOAHBIN Ta3, HEPTH), MPOAYKTHI X MepepaboTku (OEH3HWH), UX POJIb B
ObITy U mnpoMblieHHOCTU. [loHATHEe O OuoJIoTMYecKH BaKHBIX BEIIECTBAX: JKHpaX, Oenkax,
YyIIeBOJAaX — W HUX POJM B JKU3HM 4YeJOBeKa. MarepuallbHOE E€IUHCTBO OPraHUYeCKHX U
HEOPraHNMYECKUX COEIUHEHHI.

Kpemuuii, ero ¢usnyeckue u XUMHUYECKHE CBOICTBa, NOJIYyYeHHE U TPUMEHEHHE.
Coeaunenus kpemHus B mpupojie. O6uue npeactaBienus 06 okcuae kpemuus (1V) u kpemHueBoi
kucnote. CHIIMKAThl, UX UCIIOJIB30BaHKUE B OBbITY, B IPOMBIIIJICHHOCTU. BaxkHel1e cTpouTenbHbIe
MaTepuanbl: KepaMuKa, CTEKJIO0, LIeMEHT, OeToH, xkene3o0etoH. Ilpobmembr Ge3omacHOTO
MCIO0JIb30BaHUS CTPOUTENBHBIX MATEPUAJIOB B MOBCEIHEBHOMN KH3HMU.

Xumuueckuii IKcnepumenm:

n3yueHre oOpa3lloB HEOPraHMYECKUX BEIECTB, CBOWCTB COJITHOW KHMCIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAKIMHA Ha XJIOPHUI-MOHBI M HAOJIOJEHHE NPU3HAKOB UX MPOTEKaHMs, OIBITHI,
oTpakarolye (U3NYecKue M XMUMHMYECKHE CBOMCTBAa TraJIoT€HOB M UX COEIMHEHMH (BO3MOXKHO
UCMOJb30BAHUE BHJICOMATEPUAIOB), O3HAKOMJIEHHE C 00pa3laMM XJIOpPHAOB (TaJIor€HHJIOB),
O3HaKOMJIEHHE C oOpa3namMu ceppl © €€ COeIMHEHHSIMH (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATepHalioB),  HAOIIOAEHWE  Tpolecca  OOyriauBaHMs — caxapa  IMOJA  JICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, M3y4eHHE XUMHUYECKHX CBOWCTB paz0aBIeHHON CepHOU
KHCJIOTHI, MPOBEJCHHWE KAuyeCTBEHHOM peakUuu Ha cyiabhaT-uoH M HaONIOJeHHE TNpU3HaKa e
MIPOTEKaHMsl, O3HAKOMJIEHHE C (M3WYECKMMHU CBOICTBaMHU a3oTa, ¢ochopa M UX COEAUHEHHH
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(BO3MOXKHO HCIIOJIb30BaHKWE BUACOMATEPHUAIOB), 00pa3amMu a30THBIX U (GOCHOPHBIX ya0OpeHUil,
MoJTy4eHue, COOMpaHue, paclio3HaBaHue U U3yUCHHE CBOWCTB aMMHUaKa, IPOBECHIE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (hochaT-UOH U U3YUCHHE MPU3HAKOB MX NMPOTEKAHUsI, B3aUMO/ICHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeJbIO (BO3MOXHO HCIIOJIb30BAHUE BHUACOMATEPUATIOB),
M3YYCHHE MOJICICH KPHUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢ymiepeHa, 03HAKOMIICHUE C
MPOIIECCOM  aJICOPOLIMU  PACTBOPEHHBIX BEHIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM
MPOTHBOTrasa, MOJy4yeHue, COOMpaHue, pacro3HABaHUE U HU3YyYCHUE CBOWCTB YTJIEKHCIIOTO rasa,
MPOBEJACHUE KAue€CTBEHHBIX pPEaKIHii Ha KapOOHAT WM CHJIMKAT-UOHBI M M3YUYCHHUE IPHU3HAKOB UX
MPOTEKAaHUs, O3HAKOMJICHHE C TPOJAYKIMEH CHIMKATHOW TMPOMBINIJICHHOCTH, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a71a4 10 TeMe «BaxxHele HeMeTauibl U UX COSTMHCHUS.

MeTaabl M UX COeAMHEHUS

OO6m1ast xapakKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUM WX TIOJIOKCHUS
B Ilepuomnueckoil cucreme xumuueckux snemMeHTtoB [[. 1. MennaeneeBa W CTPOEHUST aTOMOB.
Crpoenne wmetaioB. Metammnyeckas CBSI3b M METAUTMYECKash KpUCTAJUTMUECKas peméTka.
DNEeKTPOXUMHUYECKUHN Psijl HAPsDKEHU MeTalIoB. OU3NYecKre U XMMUYECKHUE CBOMCTBA METAJIJIOB.
O6mue crocoObl mosmyueHus: MeramioB. [loHsTHe 0 KOPpPO3UMM METAIOB, OCHOBHBIE CIOCOOBI
3alUThl UX 0T Koppo3uu. Criiassl (CTajb, Yyr'yH, JIOPAIIOMUHHM, OpOH3a) U UX IPUMEHEHHE B ObITY
Y TIPOMBIIIIICHHOCTH.

[[lemounple MeTayUIBl: TOJNOXKeHHWE B llepuogaudeckoil cucTeMe XUMHUYECKHUX AJIEMEHTOB
J1. 1. MenneneeBa, CTpoeHHME HX aTOMOB, HaxOKJeHUE B Ipupoje. Pu3ndecKkue U XUMHUYECKHE
CBOMCTBA (Ha mpuMepe HaTpusl U Kaimus). OKCUABl M THAPOKCUILI HATpus W Kanus. [IpuMeHeHwne
IIEJIOYHBIX METAJIJIOB M UX COCIUHEHUM.

[[lenouHO3eMENBHBIE METAJIIIBI MATHUM M KaJIbIIUMHI: TT0JI0KeHUE B [lepuoandeckoii cucreme
xuMuueckux snemeHTtoB J[. WM. MeHneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJECHHE B MPHUPOE.
dusndecKre 1 XMMUYECKUE CBOMCTBA MarHus U KaIbIKs. BakHelne coemuHeHns KaabIus (OKCHI,
TUAPOKCHI, COJIH). JKECTKOCTH BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmomuHuil:  nosioxenue B Ilepuogumyeckod  cUCTeME  XMMHYECKUX  DJIEMEHTOB
. . MenneneeBa, CTpOCHUE aTOMa, HAXO0XJIEHUE B Tpupoie. PU3NYECKUE U XUMHYECKHE CBOMCTBA
ATFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHA M TUIPOKCHUA ATFOMUHUSL.

Kenezo: monoxxkenne B Ilepumomumueckold  cuCTeME€  XMMHYECKHX  JJIEMEHTOB
. . MenneneeBa, CTpOCHUE aTOMa, HAXO0XJEHUE B Ipupoie. PU3ndYecKre 1 XUMUYECKHUE CBOMCTBA
xenesza. Oxeupl, rugpokcuasl u conu xxenesa (1) u xenesa (1), ux cocras, cBolicTBa U MOJTy4eHHE.

Xumuueckuil Ikcnepumenm:

O3zHakomIieHHEe ¢ 00pa3liaMu METAJUIOB U CIUIaBOB, UX (PU3NYECKUMU CBOWCTBAMU, U3yUCHHE
PE3yIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIOJIb30BAHHE BUIECOMATEPHANIOB), OCOOCHHOCTEM
B3aMMOJICHCTBHUS OKCHA KAJIBIIUS U HATPUS C BOJIOH (BO3MOIKHO HCITOJIb30BaHNUE BUICOMATEPUATIOB),
UCCIIeIOBAaHUE CBOWCTB KECTKOW BOJBI, MpoOIlecCa TOPEHMs Kejne3a B KUCIOpoae (BO3MOXKHO
WCIIOJIb30BAHUE BUJEOMATEPUAJIOB), MPU3HAKOB IMPOTEKAHHMS KAYECTBEHHBIX PEAKIM HA HOHBI:
MarHus, KaJabI[us, aTFOMUHUS, IIMHKA, xkene3a (1) u xxenesa (1), meau (1), Habmronenne u onucanue
MPOLIECCOB OKpAIIMBAHUS TJIAMEHU MOHAMU HATPHS, Kallusl U KaJblUs (BO3MOXKHO UCTIOIb30BAaHUE
BHJIEOMATEPHUANIOB), HccleA0BaHue aM(pOTEPHBIX CBONCTB THAPOKCHIA ATIOMHHHS U THAPOKCUAA
LIMHKA, pEeLIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTalljibl U UX COETMHEHUSD.

XuMuS M OKpPY:Ka0IIAs cpeaa

BemectBa u martepuansl B NMOBCEIHEBHOM JKM3HM 4eloBeka. bezomacHoe uCroJib30BaHUE
BEIIECTB U XUMHUYECKHX peakiuii B ObITY. [lepBast moMoIIs MPU XUMHYECKUX 03KOTaX U OTPABIECHUSX.
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XUMHUUYECKOE 3arps3HEHUE OKpYXkaroleid cpeabl (ImpeaenbHas JIOMycTUMas KOHUEHTpalus
BemecTs, nanee — [1JIK). Posib xuMuu B penieHuu SK0JI0THIECKIX TTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHre 00pas3oB MaTePUANIOB (CTEKIIO, CIUIABBI METAJUIOB, MIOJIMMEPHBIE MAaTEPHAIIBI).

Meoscnpeomemmoie ceasu

Peanuzarust MeXXnpeaMeTHbIX CBA3EH MPU U3yYEHUU XUMHH B 8 U 9 Ki1accax OCYIIECTBISETCS
Yyepe3 UCIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSATUMN, TaK U MOHSATUMU, SBIISIONIUXCS
CHUCTEMHBIMU TSI OTJCIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKIIA.

OO0mre ecTecTBEHHO-HAYYHbBIC TTOHATHSA: Hay4HbIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHs, aHAJIH3,
CHUHTE3, Kiaccu(ukanus, MNEepUOJUYHOCTb, HAOIIOJEHUE, OSKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEPEHUE, MO/IENb, SIBJICHUE, TAPHUKOBBINA d()PEKT, TEXHOTIOTHS, MaTEPUAITHI.

®dusnka: Marepus, aroMm, DODJEKTPOH, WPOTOH, HEUTPOH, WOH, HYKJIUA, H30TOIIHI,
PaIOaKTUBHOCTD, MOJIEKYJIA, JIEKTPUUECKUM 3apsi/l, TPOBOHUKH, TOJIYTIPOBOHUKH, JUIIEKTPUKH,
(OTOR/IEMEHT, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHHME BEIIeCTBa, ra3, pacTBOp,
PacTBOPUMOCTb, KpUCTAJUTHUECKAs pEIIETKA, CTUIaBbl, PU3NUECKUE BETUINHBI, €IMHUIIBI H3MEPEHUS,
KOCMHUYECKO€ MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJTHIIE.

buonorus: ¢orocunres, napixanue, Ouochepa, IKOocHCTEMa, MHUHepalbHbIE YIOOpEHHUS,
MHKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, MMTATEILHBIE BEIIECTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbI, TOPHBIE MTOPO/IbI, TIOJIE3HbIE UCKOTIAEMBbIE,
TOILJIMBO, BOJTHBIE PECYPCHI.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
«0.01.09 XUMMUA»

3.1. JInyHoCTHBIE pPe3yJIbTaThl

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHUS IPOrPaMMbl JOCTUTAIOTCSA B X0J¢ OOyYEHHS XHMHH B
CIMHCTBE y4eOHOM M BOCIHUTATEIBHON JCATEIBHOCTH B COOTBETCTBHH C TPaIULMOHHBIMH
POCCHICKUMH COIMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBCHHBIMH IICHHOCTSMH, IPHHATBIMH B
oOIIecTBE MpaBWJIAMH KW HOPMaMH IOBEAECHHS M CIHOCOOCTBYIOT MpOIecCaM CaMOIO3HAHUS,
CaMOPAa3BUTHS U COLMATH3AIMN 00yIarOIUXCS.

JIMYHOCTHBIE PE3YJIbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTHBHBIX IEHHOCTHBIX OPHEHTALIMI U PACIIMPEHHE OIIBITA IEATEILHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIUTAHMA:

- IEHHOCTHOTO OTHOMLICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYydHOMY
HACJICMI0, MOHUMAHMS 3HAYCHUS XHMHUYCCKOH HAYKH B JKH3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(pOpPMAIMel O MEePeNOBBIX AOCTHKEHUSX U OTKPBITHAX
MHUPOBO# M OTEYECTBEHHON XUMHHU, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpPa
1 O0IIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHMS:

- MPEJICTABJICHUST O COIHUAIBHBIX HOPMAax M TMPaBHJIaX MEKIHYHOCTHBIX OTHOIICHHH B
KOJUIGKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO IOJIE3HOH, ydeOHO-
HCCIIEI0BATEIILCKON, TBOPUYECKON M APYIMX BHIAX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JIEATEILHOCTH TMPH BBIMOJHCHUH Yy4YeOHBIX, MMO3HABATEIbHBIX 3a/a4, BBITOJHECHUN
XAMHYECKHX SKCIEPHUMEHTOB, CO3aHUH yIeOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOITIOHUMAHHUIO H
B3aMMOIIOMOIIH B MPOIECCE ITOW yueOHOM AeATeIbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE TIOBEICHHE
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Y TIOCTYIIKH CBOMX TOBAPHIIEH C MO3UIIUU HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS
IIOCJIEACTBUH IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOr' 0 MO3HAHMS

- MUPOBO33DEHUYECKHE  TPEACTaBICHUS O  BEHIECTBE W XUMHUYECKOH  peakluw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Ppa3BUTHSI HAYKH M COCTaBISIOIIME OCHOBY JUIS
MMOHUMAHWMS CYIIHOCTH HAyYHOW KapTHHBI MUpA, MPEICTaBICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTHS IPUPOJIBI, B3aUMOCBSI3SX YEIOBEKa C IPUPOJTHOM CPEIOH, O POJIM XUMHHU B TIO3HAHUH ITUX
3aKOHOMEPHOCTEH;

- MIO3HABATENFHBIC MOTHUBBI, HAIIPABJICHHBIC HA IIOJIyYCHHWE HOBBIX 3HAHHW 110 XHWMUH,
HEOOXO/MMBbIE Ui OOBSICHEHHsT HAOIIOMAaeMBIX TPOLECCOB W SBJICHHMN, II03HABATEILHOM,
MH()OPMAMOHHON ¥ YUTATEIIbCKON KYJIbTYpPhI, B TOM YHCJIC HAaBBIKOB CAMOCTOSATEIHLHOW PabOTHI C
Y9eOHBIMH TEKCTaMH, CIIPABOYHON JIMTEPATypOid, JOCTYITHBIMH TEXHHYECKUMHU CPEACTBAMH
WH()OPMAMOHHBIX TEXHOJIOTHH;

- MHTEpPEC K OOYYEHHWIO W TO3HAHUIO, JIO003HATEIIBHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHUIO, TMPOEKTHOW M MCCIIENOBATEIbCKON JNEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABJICHHOCTH U YPOBHS OOyYCHHSI B TaIbHEHIIIEM;

4) popmMupoBaHUsI KYJIbTYPbI 310POBbS:

- OCO3HAHHE [IEHHOCTH KHU3HHU, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3JI0POBBIO, YCTAHOBKH
Ha 3JIOPOBBIM 00pa3 >KW3HW, OCO3HAHWE TIOCICACTBHA ¥ HENPHUATHE BPEIHBIX IPUBBIUCK
(ymoTpeOsieHust aJKoToJsl, HAPKOTHKOB, KYypeHHs), HEOOXOJAMMOCTH COOJIOJIEHUS TPaBUII
0€30MacHOCTH MPU 0OPAIEHNH ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKH3HU;

5) Tpy10BOro BOCIIUTAHHUSI:

- MHTEpEC K MPaKTUYECKOMY U3YUEHUI0 podeccuil U Tpya pa3IuyHOro poja, yBaKeHHE K
TPYAy M pe3yiabTaTaM TPYIOBOW AEATEIbHOCTH, B TOM YKCJE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HaHMUN IO XUMHUHU, OCO3HAHHBIN BBIOOP MHIMBUYaJIbHONU TPAEKTOPHU MPOJOKEHNS 00pa3oBaHUsI ¢
y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMHH, OOILECTBEHHBIX HHTEPECOB H
noTpeGHOCTeH, ycrnemHoi mpohecCHOHaIbHONW NEITeNbHOCTH U Pa3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B MPO(eCcCHOHAIBHOM cpeie;

6) 3K0JI0rHYeCKOro0 BOCIIUTAHUSI:

- 9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPHUPOJAE KaK UCTOYHHMKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMs, MOHHMAaHHE LIEHHOCTH 3JI0POBOrO U 0O€30MacHOro olpasza KU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3NYECKOMY M IICUXHYECKOMY 37J0POBBIO, OCO3HAHUE
LEHHOCTU COOMIOACHUS MpaBui 0e30MacHOro IMOBEACHHUS MPHU padoTe ¢ BEHIECTBAMH, a TaKXKe B
CUTYAIUSIX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

- CIIOCOOHOCTH MPUMEHSITh 3HAHUS, TIOJy4aeMble MPU U3yYSCHUH XUMUU, [T pEIICHUs 3a1a4,
CBSI3aHHBIX C OKPY’KAIOIIeH MPUPOTHOM CPeIOi, ISl HOBBILIIEHHS YPOBHS SKOJIOTHUECKOM KYJIbTYPHI,
OCO3HAHHUS TJI00ALHOTO XapaKTepa SKOJOTUYECKUX MpoOIeM U MyTell uX pelnieHHs MoCpeICTBOM
METO/IOB XUMUH, SIKOJOTHUECKOTO MBIIIJICHUS, yMEHHUS] PYKOBOACTBOBATHCA UM B TIO3HABATEIHHOM,
KOMMYHHKATHBHOM U COLIMANTBHON MTPAKTHKE.

3.2. MeranpeaMeTHbIe pe3yJabTaThl
B cocraBe MerampeIMETHBIX pe3yJabTaTOB BBIACISAIOT 3HAUUMBbIE I (OPMHPOBAHUS
MHUPOBO33pEHUsI OOIIeHAayYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIMI, THIOTe3a, (PakT, cucrema,
IpoIecc, 3KCIEPUMEHT U JIPYroe.), KOTOpbIe HMCHOJBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax M MO3BOJIAIOT HAa OCHOBE 3HAHMU M3 3TUX MPeIMETOB (OPMUPOBATH MPEACTaBICHUE O
LIEJIOCTHOM HaydyHOM KapTUHE MHpa, M YHUBEpCAIbHbIE Yy4yeOHbIC ACUCTBUS (IIO3HABATENIbHBIE,
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KOMMYHHKATHBHBIC, PETYIATUBHBIC), KOTOPbIE OO0CCIeUMBAIOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIIBHOMY TUTAHUPOBAHHIO M OCYIIECTBIICHUIO Y4€OHOH IeATEIHhHOCTH.

I[lo3naBaTeibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1elCTBUS

basoevie nocuueckue oeiicmeusn:

- YMEHHSI HCMOJB30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS TPU OCBOCHUHM 3HAHUM:
PacKpbIBAaTh CMBICT XUMUYECKUX MOHSATUH (BBIACIATh UX XapaKTEepHbIC MPHU3HAKHU, YCTAaHABIUBATH
B3aMMOCBSI3b C IPYTHMH TIOHSATHSMH ), UCTIOIH30BATh MOHSITUS JJIs1 OOBSICHEHUS OTICIBHBIX (PaKTOB
U SIBJICHHI, BBIOMPATh OCHOBAHHSI W KPUTEPHH JUIS KIACCU(PUKAIMU XUMHUYECKHX BEIICCTB U
XUMHYECKUX pEaKIui, YCTAaHABJIMUBATH MPUYUHHO-CIICJICTBCHHBIC CBSI3H MEXIYy OOBEKTaMHU
W3Yy4YEeHUsI, CTPOUTH JIOTHUECKHUE PACCYKICHUSI (MHAYKTUBHBIC, IETyKTUBHBIE, TI0O AaHAJIOTUH), J€JIaTh
BBIBO/IBI U 3aKJTIOUCHUS;

- YMEHHE TPUMEHSTh B MPOIECCE MO3HAHUS MOHSITUS (MPEIMETHBIE U METarpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIOJIb3yeMble B XHMHH, NPEOOpa3OBbIBaTh IIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIETbHBIC TPEICTABICHUS — XWMHMUYECKHI 3HAaK (CHMBOJI DJIEMEHTA),
xuMudeckas Gopmysa U ypaBHEHHE XUMUYECKON peaklMK — MPY PEIIeHNH Y4eOHO-TT03HABATEIHHBIX
3a/1a4, ¢ y4€TOM ATHUX MOJICIBHBIX MPEICTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBCHHBIC
MIPU3HAKY W3YYaeMBIX 00BEKTOB — XUMHUYECKHUX BEIIECTB M XUMHUECKUX PEAKIINA, BBISABIISITh OOIINE
3aKOHOMEPHOCTH, MPUUYNHHO-CJICICTBEHHBIC CBS3M W MPOTHBOPEYMs] B M3Y4aeMbIX MPOIECCaX U
SIBJICHUSX.

bazoevie uccneoosamenvckue oeiicmeus:

- YMEHHUE HCIIOJIb30BaTh IMOCTABJIEHHbIE BOMPOCHl B KAa4€CTBE HMHCTPYMEHTA IO3HAHUSA, a
Takk€ B KauyecTBE OCHOBBI [uid (OpMHpOBaHMS THUIOTE3bl MO TPOBEPKE MPaBUILHOCTU
BBICKa3bIBAEMBIX CYXJICHUM;

- IpUOOpETeHNEe OMbITa MO IMJIAHUPOBAHUIO, OPraHU3allid U MPOBEACHUIO YUECHHMUECKHX
HKCIEPUMEHTOB, yMEHHE HaOII0AaTh 3a XOJIOM MpOIlecca, CaMOCTOATEIbHO MPOrHO3MPOBATh €ro
pe3ynbTaT, (GopMyIHMpoBaTh 0000LIEHUS M BBIBOABI IO pe3yiabTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Paboma c ungpopmayuei:

- YMEHHUE BBIOMpATh, aHAJTU3UPOBATH U UHTEPIPETUPOBATh MHPOPMAIUIO PA3TUUYHBIX BUJIOB
u ¢GopM MpeAcTaBiIeHUs], MOJIy4aeMyI0 U3 Pa3HbIX UCTOYHHKOB (HAY4YHO-TOMYJIsIpHAs JHUTEpaTypa
XMUMHUYECKOTO COJepkKaHUs, CIpaBOYHbIE MMOCOOUs, pecypchl MHTepHeTa), KpUTHUYECKHU OLIEHUBATh
MIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHUIO;

- YMEHHUE MPUMEHSATH Pa3INuHbIe METOJBI U 3allPOCHI MPH MOKUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX ISl BHIOJHEHHS y4eOHBIX U TMO3HABATENbHBIX 33134
OTpenenéHHOr0 THIA, MNPUOOpPETEHHE OMNbITa B OO0JIACTH HCHOJB30BaHUSA WHOOPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTUH, OBIAJCHUE KYIbTYpOHl aKTHBHOIO HCMOJIB30BAaHUS Pa3TUUHBIX
MTOUCKOBBIX CUCTEM, CAMOCTOSITEIHHO BEIOMPATh ONTUMAIBHYIO POpMY MpeAcTaBleHus HHpopMauu
Y WLTIOCTPUPOBATH pelllaeMble 3aJlaul HECIOXHBIMU CXEMaMHU, TuarpaMMamMu, IpyruMu GopMamu
rpaduKu 1 UX KOMOMHALUAMY;

- YMEHHUE HCIIOJIb30BaTh W aHAJIM3UPOBaTh B Ipoliecce Y4eOHOW U HCCIeI0BaTEIbCKOM
JeSITeNbHOCTH HH(POPMAILIMIO O BIUSHUH MPOMBIIIIEHHOCTH, CEIbCKOTO X035IMCTBa U TpaHCIIOPTa Ha
COCTOSIHME OKPYKAIOIIEH IIPUPOIHON CPEIBI.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

- YMEHHUS 3a7aBaTh BONPOCHl (B XoJe auamora ¥ (WIM) JOUCKYCCHH) TIO CYIIECTBY
oOcykmaemMoii  TeMmbl, (OPMYIHPOBATH CBOU TNPEUIOKECHHS] OTHOCHUTEIBHO  BBITIOJHEHUS
MpeAJIOAKEHHOM 3a1a4uH;
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- YMEHUS IIPEJCTaBIIATh OJYyYEHHbIE PE3YIbTAThl I03HABATEIbHON JESATEIBHOCTH B YCTHBIX
U TUCBbMEHHBIX TEKCTax; JeJaTh IPE3EHTALMI0 PEe3YyJIbTaTOB BBINOJHEHUS XUMHUYECKOTO
SKCIIEpUMEHTa (J1a00paTOPHOTO OTIBITA, TA00PATOPHOM PabOTHI IO UCCIIEAOBAHHIO CBOMCTB BEIECTB,
y4eOHOTO MPOEKTa);

- yMEHHsI y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOW IO3HABATEILHOU M
MCCIIEI0OBATENILCKOM JIEITETLHOCTH TP PEIICHNH BO3SHUKAIONINX MPOOJIeM Ha OCHOBE y4éTa 00IInX
UHTEPECOB U COTJIACOBAHUA MO3ULUHN (0OCYXAEHMS, OOMEH MHEHMSIMHM, «MO3TOBBIE LITYPMbI»,
KOOPJMHAIMS COBMECTHBIX JEHCTBUI, ONpe/ielieHne KPUTEPUEB 10 OLIEHKE KaueCTBA BHIIIOJHEHHON
paboTHI 1 apyrHe).

PeryasiTuBHbIe YHMBepcaJIbHbIe YUeOHbIe NelicTBUS .

- YMEHHUE CaMOCTOSATEIbHO OMNpPENENSITh 1eNIN JIeATEIbHOCTH, TUIaHUPOBATh, OCYIIECTBIATS,
KOHTPOJHUPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIILHOCTh, BBIOMpATh Hanboiee
s dexTuBHBIEC CIOCOOBI peieHUsT YUeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIbHO COCTABJISTh
WA KOPPEKTUPOBATH MPEIJIOKECHHBIM aJITOPUTM JEHCTBUU MPH BBINOJIHEHUN 3aJaHUN C YYETOM
MOJIyYE€HUS HOBBIX 3HaHUI 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX U pEaKUUsAX, OLIEHUBATh
COOTBETCTBHUE MOIYYEHHOIO Pe3yibTaTa 3asiBICHHOM 11eJId, YMEHUE HCIIOIb30BaTh U aHAIU3UPOBAThH
KOHTEKCTBI, ITpe/ijlaraéMble B YCIOBUU 3aJJaHHM.

3.3 IIpenmeTHBIE pe3yJbTAThI

B coctaBe TmpeaMETHBIX pPE3yJNbTaTOB 10 OCBOCHHIO O00S3aTEIBHOTO COJEpIKaHUS,
yCTaHOBJICHHOTO (enepanbHO paboyeil MporpamMMol, BBIJCISIOT: OCBOSCHHBIE OOYYarOITUMUCS
Hay4YHbIC 3HAHUWS, YMEHHS W CIIOCOOBI JEHCTBHM, CreUU(pHUECKUE Ui MPEIMETHOH o00macTu
«XuMUS», BHIBl JEATETBHOCTH TI0 TMOJYYCHHIO HOBOTO 3HAHHS, €ro HWHTEpPIpETaIny,
peoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.

K konmy oOyueHus B 7 KJjacce MpeIMETHBIC PEe3yJIbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh C(OOPMUPOBAHHOCTD y O0OYUAIOIINUXCS YMCHUN:

- PacKpbhIBaTh CMBIC] OCHOBHBIX XMMHYECKHX IOHSITHIA: aTOM, MOJICKYJa, XUMUYCCKHUN
AJIEMEHT, TIPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJAHOpPOJHAS W HEOIHOPOIHAs),
BaJICHTHOCTh, OTHOCHTEIIbHAS aTOMHAasi M MOJICKYJISIpHAas Macca, KOJMYECTBO BEIECTBA, MOJIb,
MOJIIpHAsI Macca, MaccoBast JI0JISI XUMUYECKOTO DJIEMEHTa B COSAMHEHUH, MOJISIPHBIH 00BEM, OKCHI,
KHCJIOTa, OCHOBAHHE, COJIb, DIIEKTPOOTPHUIATEIILHOCTh, CTEIICHh OKUCIICHHS, XUMUYECKasl PeaKius,
KiIaccu(UKaUs PEeaKiMid: pPeakiuy COCIUHCHUsS, PEaKIMU Pa3jIoKCHUsS, PEaKIUU 3aMEIICHHUS,
peakiuu oOMeHa, 3K30- M JHJIOTEPMHUYECKHE PEaKlnH, TEIuoBod 3(dekT peakiuu, saApo aToma,
AJIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOHMTajb, PaJUyC aroMa, XMMHUYECKas CBsS3b, MOJISAPHAs U
HEToJIsipHAsT KOBAJICHTHAs CBSI3b, MOHHAS CBs3b, MOH, KaTHOH, aHWOH, PACTBOpP, MAaccoBas JOJis
BellecTBa (MPOIEHTHAsT KOHIICHTPAIIHS ) B PaCTBOPE;

-~ WIUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUECKUX MOHSATHI U IPUMEHSTH ITH OHATHUS
MIPH OMMCAHHUH BEIECTB M UX MPEBPAIICHUI;

- HCTIOJIH30BaTh XUMHUECKYIO0 CUMBOJIMKY Ul COCTaBlIeHUs (JOpMYJ BEIIECTB M YpaBHEHUN
XUMHUYECKUX PEaKIIni;

- OMpEETATh BAJICHTHOCTh AaTOMOB DJJEMEHTOB B OWHAPHBIX COCAMHEHMSIX, CTEMEHb
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX, MPUHAAJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KIIacCy COeIWHEHWH 1o ¢opMynaMm, BHUA XUMHUYECKON CBS3M (KOBAJEHTHAs W HWOHHAs) B
HEOPraHNYECKUX COCAMHCHHUSIX;

- packpeiBath cwmbich llepuomnueckoro 3akoHa J[. . MenneneeBa: JeMOHCTpUPOBATH
MOHUMAaHKUE TEPUOANYECKON 3aBUCHMOCTH CBOWCTB XMMHUYECKHX DJIEMEHTOB OT WX MOJIOKEHUS B
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[leproauueckoi cucreMe, 3aKOHOB COXPAHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4EHMsI, 3aKOHa ABOraJipo;

~ ONUCHIBATh U XapaKTepHu30BaTh TaOIM4HYyI0 popmy [leproauueckoil CHCTEMbI XUMUYECKUX
AIIEMEHTOB: pa3iNuaTh MOHATHUS «TJaBHAs moArpymma (A-rpymma)» u «modounas noarpymmna (b-
rpyImmna)», Majasle U OOJbIINE TEPUOIBI, COOTHOCUTh 0003HAUCHHSI, KOTOPHIE UMEIOTCS B TaOJHIIe
«Ilepuognueckass cucrema xumuyeckux oaneMeHtoB [, . MenaeneeBa» €  4YUCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, oOlIee Ynucio
AJIEKTPOHOB U paclpeesieHUe UX IO IEKTPOHHBIM CIIOSIM);

- KJIacCH(PUIIMPOBATh XMMHUYECKHE ODJIEMEHTBI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE
peaxiuu (1o YUCIy M COCTAaBY YYaCTBYIOUIUX B PEaKI[MH BEIIECTB, IO TEIUIOBOMY IPPEKTY);

- XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB, MOJTBEpXKJasi OIMUCaHHE MpPUMEpaMU MOJEKYISPHBIX YPaBHEHHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIINH;

- IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX KaueCTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALIEHUH B PA3JIUYHBIX YCIOBUSIX;

~ BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
XMUMHUYECKOTO dJieMeHTa 1o (opMysie COEAMHEHHUs, MacCOBYIO [OJII0 BELIECTBa B PacTBOpPE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PeaKInu;

- IPUMEHATh OCHOBHBIE OIEpalil MBICIUTEILHOW JEATEIbHOCTH — aHalIu3 M CHHTE3,
CcpaBHEHHE, 00001IeHIE, CHCTEMAaTH3aIUI0, KJIACCU(PHUKAIUIO, BBISIBICHUE TPUUYUHHO-CIIEACTBEHHbIX
CBSA3€H — JJI1 M3YYEHMS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKLNNA, ECTECTBEHHO-HAyYHbIE METO/IbI
MO3HAHUS — Ha0JII0JIeHUE, U3MEPEHNE, MOICIIMPOBAHNE, IKCIIEPUMEHT (peanbHbIN U MBICIIEHHBIH);

- clefoBaTh  MpaBUjiaM  TOJB30BAaHUSA  XUMHUYECKOW mocynoil u  1abopaTopHbBIM
o0opynoBaHuEM, a TaKKe MpaBUiiaM 0OpallleHus C BEIIECTBaMHU B COOTBETCTBUU C HHCTPYKIUSMU 110
BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OMBITOB MO MOJIYYEHHIO U COOMPAHMIO ra3000pa3HbIX
BEIIECTB (BOJOPOJa M KUCIOPOJa), IPUTOTOBICHUIO PACTBOPOB C OMpPENeIEHHOW MacCOBOU A0jei
pPacTBOPEHHOrO  BEIIECTBA, I[UIAHUPOBAaTh U IPOBOJAUTH XUMHUYECKHE SKCIIEPUMEHTHI 110
pacrno3HaBaHHUIO PaCTBOPOB ILIEJIOUYEH U KUCIIOT C MOMOIIBIO HHIUKATOPOB (Jakmyc, peHondranenH,
METUJIOPAHXK U APYTHE).

K konmy oOyuenuss B 8 KkJjacce TMpeAMETHbIE pe3ylbTaThl JOJDKHBI OTpa)kaTh
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

- PacKpbIBaThb CMBICI OCHOBHBIX XHMHYECKUX TOHSITHI: XUMHYECKHH DJIIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, AaHWOH, MPOCTOE BEUIECTBO, CJIOXKHOE BELIECTBO, BAJIECHTHOCTD,
3NEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl peaKIusl, XHMUUYECKasl CBSI3b, TEILNIOBOM
3bdeKkT peakiuu, MOJIb, MOJSPHBIE 00BEM, pacTBOp, OJICKTPOJIMUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAS JIMCCOLIMALIMA, pEaKIuu HOHHOro oOOMEeHa, KaTajau3aTop, XHUMHUYECKOe
paBHOBecue, oOpaTHUMble M HEOOpaTHMbIe PEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINY,
OKHCITUTENb, BOCCTAHOBMTENb, OKHCICHHME W BOCCTAHOBJEHHE, AaJUIOTPONHUs, aM(pOTEpHOCTH,
XUMUYECKasl CBsI3b (KOBAJEHTHAsI, HOHHAsI, METAUIMUECKas), KpUCTAIIIMUECcKas peléTka, Koppo3us
METAJJIOB, CIIJIaBbl, CKOPOCTh XMMHUYECKON pEaKLUH, NMPEAesbHO fomycTuMas koHueHTpauus 111K
BEIIECTBA;

- WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUUECKUX ITOHATHI U IPUMEHSTH 3TH IIOHATHSA
IIPY OIIMCAHUM BELLECTB U UX MPEBPAILECHUI;

- MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIKY JUIsl COCTABJICHUs (POPMYJT BELIECTB U YpaBHEHHI
XMUMHMUYECKUX PEaKLINN;
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- OTIPEJIENATh BAJIGHTHOCTh U CTEIICHb OKUCICHUS XUMUYECKUX AJIEMEHTOB B COCIUHEHUSX
pPa3IMYHOTO COCTaBa, IMPUHAUICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy COCAMHEHUMN II0
dbopmMynaMm, BHJ XUMHUYECKON CBs3HM (KOBAJCHTHAs, MOHHAS, METAJUTMYECKAsi) B HEOPTaHHMYECKUX
COCIIMHEHUSX, 3apsii MOHA 10 XUMHUYECKO (opmyse, XapakTep Cpelbl B BOJHBIX PAacTBOPAx
HEOPraHUYECKUX COCAMHEHUH, THIT KPUCTAIITUYECKON PEeIIETKY KOHKPETHOTO BEIIIECTBA;

- packpbiBath cMbich [leproanueckoro 3akona I, 1. MenaeneeBa 1 1€EMOHCTPUPOBATH €0
MMOHMMAHKE: OINKCHIBATh M XapaKTepu3oBaTh TaOiuuHyo Gopmy Illepuoanyeckoit cHCTEMBI
XUMHUYECKUX DIIEMEHTOB: pa3iinyaTh MOHATHUS «rjaBHas mnoiarpynna (A-rpymnma)» U «1moOodHas
noarpynna (b-rpyrima)y, Maibie u 60JIBIINE TEPHOABI, COOTHOCUTH 0003HAYCHHUS, KOTOPBIE UMEIOTCS
B TEPUOJUYECKON TaONUIle, C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XHMHYECKUX
2JIEMEHTOB (COCTaB | 3apsif sapa, 00IIee YMCII0 JIEKTPOHOB U PACTIPEICTICHUE UX TI0 AJIEKTPOHHBIM
CJI0sIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 2JIEMEHTOB U UX COCIMHEHUN B
npezesiax MajiblX EPUOJIOB U TJIABHBIX MOATPYII C Y4ETOM CTPOCHUS UX aTOMOB.

K xoniy oOyuenuss B 9 Kijacce TmpeAMETHBIE pPE3yabTaThl JIOJDKHBI OTpaxaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIIHNXCA YMEHUM:

- KJIacCU(UIUPOBATh XUMHYECKUE DJIEMEHTHI, HEOPraHWYECKHE BEIEeCTBAa, XUMHYECCKUE
peakuu (MO YUCIYy M COCTaBy yYacCTBYIOIIMX B PEAKIUM BEHIECTB, MO TEIIOBOMY 3 (DEKTy, Mo
W3MEHEHUIO CTETICHEW OKHMCIICHHSI XUMUUYECKHUX DJIEMEHTOB);

- XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CIIeNU(PUUIESCKHE XUMUUECKHE CBOMCTBA MPOCTHIX
M CIIOKHBIX BEIIECTB, MOJATBEPK/Iasi ONMMCAHNE MPUMEPAMH MOJICKYJISIPHBIX U MOHHBIX YpaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

- COCTaBJISITh YPABHEHMS DJICKTPOJMTHUYECKON TUCCOLMAIMU KHUCIOT, IIEJI0oYed U COJeH,
MOJIHBIE M COKpAlEHHBIE YypaBHEHUS pPEaKIHil HMOHHOrO OOMEHa, YypaBHEHHS peaKlHid,
MOATBEPXKIAIOLIUX CYIIECTBOBAHUE M'€HETUUECKOM CBSI3U MEX/1y BEIIeCTBAMU Pa3IMYHBIX KJIACCOB;

- packpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX pEAaKIHMA MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

- MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHUCHUMOCTH OT HX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUS XMMHUYECKUX MPEBPAILIEHUH B PA3IMYHBIX YCIOBHUSAX;

~ BBIYUCIISITH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JOJTIO
XMUMHYECKOTO dJieMeHTa 1o (opMyle COEAMHEHHUS, MacCOBYIO [OJII0 BELIECTBA B PacTBOpE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKInu;

- co0moaTe  TpaBWJIa  TOJB30BAHUS  XUMUYECKOW MOCydod ©  J1abopaTopHBIM
o0opynoBaHUEM, a TaKXKe MpaBUiia OOpaleHus C BEIIeCTBAMU B COOTBETCTBUU C UHCTPYKIUSMU T10
BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OMBITOB MO MOJYYEHUIO U COOMPAHMIO ra3000pa3HbIX
BEIECTB (aAMMHAaKa U YIIIEKUCIIOTO Ta3a);

- MPOBOJIUTh PEAKIUH, MOJITBEP)KIAIOIINE KAYECTBEHHBIH COCTAaB PA3JIMYHBIX BEIIECTB:
pacrmo3HaBaTh OMNBITHBIM NYTEM XJIOpUAa-, OpoMHI-, MOAMI-, KapOoHaT-, ¢ocdar-, CHIMUKAT-,
cynbdaT-, THAPOKCUA-UOHBI, KATHOHBI AMMOHUS 1 MOHBI U3YUYEHHBIX METAJUIOB, TPUCYTCTBYIOLIUE B
BOJIHBIX PaCTBOPaxX HEOPraHUYECKUX BELIECTB;

- IPUMEHATH OCHOBHBIE ONEPAIMM MBICIUTEIBbHON [EATEeIbHOCTH — aHajlu3 M CHUHTE3,
cpaBHeHHE, 00O0OIIeHNe, CUCTEeMAaTH3alNI0, BBISBICHHE MPUYMHHO-CIECICTBEHHBIX CBSI3ed — JUId
M3Y4YEHUsl CBOMCTB BEIIECTB U XMMHUYECKUX PEAKLIHUM, €CTECTBEHHO-HAyYHbIE METO/bl MO3HAHUS —
HaOI0IeHNE, U3MEPEHUE, MOJISTHPOBAHIE, SKCIIEPUMEHT (PeaTbHbI U MBICTICHHBIN).
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4. TEMATNYECKOE INTAHUPOBAHUE

7 KJIACC
KosnuecTBO 4acoB
=
= DJIeKTPOHHbIE
5]
Ne HaumeHoBaHue pa3aeioB 2 N % (ungpossbie)
n/n U TeM NPOrpaMmbl = E § E o0pa3oBaTejibHbIE
>
= S =| = =| E
o &ﬁ £ 2 g g pecypcsl
= = ol 58 =8
3 ss &8 =K
== Z 2ol E 2l O o
Pasznea 1. IleppoHayajibHble XUMHYECKHE MIOHATUSA
Xumuss — BaxHas 001acTh
11 < 5 1 bu6moteka [IOK
.1 | ecrecTBO3HAHNSA W MPaAKTUUYECKOH
p https://m.edso0.ru/7f41837c¢
NEATEIILHOCTH YEI0BEKA.
bu6moreka [IOK
1.2 | BemecrBa 1 xumuueckue peakuuu. | 11 1 3
p https://m.edso00.ru/7f41837c¢
Hroro mo pazgeny 15

Pa3nen 2. BaxkHelue npeacraBuTe Iy

HCOPraHU4€CKUX BEIICCTB

21 Bosnyx. Kucnopon. Ilonsarue 06 6 1 1 bubnuoreka [JOK
OKCH/JIaX. https://m.edsoo.ru/7f41837c
59 Bopopon. Ilonsitue o kucnorax u 3 1 05 bu6moreka [IOK
COJISIX. " |https://m.edsoo0.ru/7f41837¢c
53 Bonma. PactBopsl. Ilonsitme 00 4 1 05 bu6moreka [IOK
OCHOBAHHSIX. " |https://m.edsoo.ru/7f41837¢c
24 OcHoBHBIE KJ1acChl 3 1 1 3 bu6moreka [IOK
HEOPraHUYeCKUX COECTUHEHHUI. https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 21
OO0mee  KOJIMYECTBO 4acoB IO 36 5 6 9
porpamme
8 KJIACC
KoauuecTBO yacos
E JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ieioB 3 E 5 (undgposbie)
n/n U TE€M IPOrpaMMbl = E § E o0pa3oBaTe/bHbIC
g é_ é g é g = pecypcbl
s =) ‘g = ‘g < Lg
] 2 al B a2l O a

Paznen 3. Ilepuoanyecknii 3akoH u Ilepuognyeckasi cucreMa XMMHYECKHX 3J1€MEHTOB
. 1. MenaeneeBa. CTpoeHHe aTOMOB. XMMHYECKas CBA3b.
OKHCINTEJIBbHO-BOCCTAHOBUTE/IbHbIC PEaKINH.

1.1

[ToBropenne u  yraoyOneHue
3HaHUN OCHOBHBIX Pa3/IeNiOB Kypca

7 xacca

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
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[Tepuonnueckuii 3aKOH 51

I1
W [ 8
' https://m.edsoo.ru/7f41837c
. . Meunneneesa. Crpoenue
aToma.
X .
13 Omemmemio T ;  Bubmorexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKIINH.
14 OcHoBHbIE 3aKOHOMEPHOCTH 4 1 bubnuotexa [JOK
" | XMMHYECKHMX peaKIuii https://m.edsoo.ru/7f41a636
15 SES:SPZZH;I:{GCKM Xumuueckue | 6 1 15 bubmmorexa LOK
0 | AHCCOTHAtiL " |https://m.eds00.ru/7f41a636
peaKkiiu B pacTBOpax
Hroro mo pazueny 20
Pa3znen 2. Hemerasuibl 4 MX COeIMHEHM S
2.1 )?fl\lﬁrecxnx 3ne)1(\j§§f§zpn\c;;/ia 5 1 15 Bubnuorexa LIOK
' " |https://m.eds00.ru/7f41a636
rpynnsl. ['agoreHsl
2.2 ani?ecmx aniﬂziiipmﬁf 6 1 o bubmorexa HOK
' ) https://m.edsoo.ru/7f41a636
rpynmnbl. Cepa u €€ CoeTUHEHUS
O6mas XapaKTEPUCTHKA
53 XHMHYECKHX  DJJIeMEeHTOB  VA- 5 1 1 bu6moreka [IOK
" | rpymmel.  Asor, ¢ocdop M HX https://m.edsoo.ru/7f41a636
COeIMHEHUS
Hroro mo pazgeny 16
OO111ee KOJIMYECTBO YacOB I10 36 1 3 9
porpaMme
9 KJIACC
Kosan4yecTBo 4acoB
=]
g JJIeKTPOHHBbIE
Ne HaumenoBaHue pa3aeioB 3 E 5 (undgposbie)
n/n U TeM MPOrpamMMmbl = E § E oOpa3oBaTe/ibHbIE
i §.E E 2§ & pecypchl
= = 8| =8 =9
54 = ‘g 2 ‘g < Lg
=5} 2 a2 EalQ a
Pa3nen 1. BemecTBo 1 XMMU4ecKHe peaKuu
IT 0
i OBTOPGHI/IC u  yriyoneHue . . BuGmmorexa [OK
. HaHU OCHOBHBIX pa3JIeioB Kypca
i OCHO PAsACIOB Xype https://m.edsoo.ru/7f41a636
8 Kiacca
Uroro no pazgeny 6

Paznen 2. HeMeTassibl M UX COeIMHEHUS

19


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

Oomas XapaKTepUCTHKA
53 XUMHYECKUX  JJIIEMEHTOB  VA- 5 1 bubnuoreka [IOK
| rpynmet. - Asor, docdop u ux https://m.edsoo.ru/7f41a636
COCIUHEHUS
Obmas XapaKkTepuCTHUKa
XUMHYECKUX 2yeMeHToB IVA- bu6mmoreka [IOK
2.4 . 8 2
rpyNIblL. YTIIepoa U KPEMHHIA U UX https://m.edsoo.ru/7f41a636
COCIUHEHUS
Wroro mno pazueny 10
Pa3nen 3. MeTajiibl U MX COEAMHEHUS
bubmmoreka [{OK
3.1 | 00 i 4 1
HIHC CBOHCTBA METaILIon https://m.edsoo.ru/7f41a636
3.9 Baxneimme MeTamiibl M UX 13 1 5 3 bubmmorexa [{OK
" | coenuHeHHs https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 4. Xumus v oOKpy:Kamomas cpeia
41 BeniectBa 1 maTepuaibl B JKU3HU 3 1 bu6moreka [IOK
" | yenoseka https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
06
ee KOJIMYECTBO 4acoB o 36 1 4 9
porpaMmme
5. MIOYPOYHOE INIJNTAHUPOBAHHUE
7 KJIACC
KoauuecTBO yacoB
@ e JJIeKTPOHHBbIE
Ne = >
® Tema ypoka Z g HuppoBLIe
n/n 5 - E - oOpasoBare/ibHbIE
° &2 £ E pecypcebl
= S 2 =2
3 e '8 &'
[~} = =
BBo bt WHCTPYKTaX. [Ipenmer
XUMHH. PoJIb XMMUH B )KU3HU YeJIOBEKa.
Tena u BemectBa. [loHdaTne 0 MeTomax
;o?am/m B XHMHH. Mavaenme bu6mmoreka [JOK
abopamophbvie onvimol.
L OHI/ICEII?HI/IC : (bu3HUECcKuX yq013017ICTB ! hitps://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
00pa3Il0oB HEOPraHMYECKUX BEIIECTB.
Lemoncmpayuu: Ousznyeckue CBOKWCTBA
00pa3Il0B HEOPTaHUYECKUX BEIIECTB —
METaJJIOB ¥ HEMETAJLJIOB.
Ipakmuyeckasn paboma Ne 1 «IIpaBuna bubnuorexa [IOK
2 ) 1 1
paboTel B maboparopud U TMPUEMBI https://m.edsoo.ru/ff0d23dc
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oOpamieHus C 1a00paTOPHBIM
000pyIOBaHUEMY.

Lemoncmpayuu: 3HaKOMCTBO c
XMMHUYECKOM IIOCYIOW, C IpaBUiIaMU
paboTel B Js1abopaTropuu U IpUEMaMU
oOpartienus ¢ 000pyJ0BaHUEM.

Uucteie BemecTBa u cMmecH. CrocoObl
pa3aeiieHusl CMeCen.

Jlabopamopuvie onvimul:  V3ydeHue
croco0OB  pazneneHuss cmecet (¢

bubmmoreka [{OK

3 MOMOII[bIO MarHHUTA) https://m.edsoo.ru/ff0d26ca
Jlemoncmpayuu: CriocoObl pas3esieHus
cMmecelt (punbTpoBaHue, BhIIApUBAHUE,
JUCTUIUISILIMS, XpoMaTorpadus).
Ilpaxmuueckas aboma Ne 2
4 <<1§933216J16HI/I6 CMefefI (ma mpumepe bubnuorexa LIOK
N https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOU COJIN)».
ATOMBI W MOJEKylIbl XUMHUYECKHE
3JIEMEHTHI. 3HaKu CHMBOJIbI
5 | XUMHUYECKHUX DJIEMEHTOB. ( ) Bubnuorexa LIOK
Jlabopamopnvie  onvimei:  Co3nanue ttps.//m.edsoo./M0d2a6e
. https://m.edsoo.ru/ff0d2be8
MOJIENeH MOJIEKYIT (IIapOCTEePKHEBBIX).
[Ipocthle W  CHOXHBIE  BEIECTBA. bu6moreka [IOK
6 | ATOMHO-MOJIEKY/ISIPHOE YYeHHE. 3aKOH https://m.edsoo.ru/ff0d2a6ch
IIOCTOSIHCTBA COCTABA BEIECTB. ttps://m.edsoo.ru/ff0d2d50
7 Xumuueckas ¢dopmyna. BaleHTHOCTB bubnuorexa [[OK
aTOMOB XMMHYECCKHX 3JIEMEHTOB. https://m.edsoo.ru/ff0d2eae
CocraBiieHHEe XUMHYECKUX (OPMYI IO
3 BAJICHTHOCTHU. Haxoxnenue bu6mmoreka [JOK
BaJEHTHOCTH XHMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2eae
o gopmyse.
OtHOCHUTENBHAS aTOMHast Macca. BuGmorexa LOK
9 OTtHocuTenbHasT MOJEKYIsIpHas Macca. https://m.eds0o.ru/ffod323ch
Pemenne 3af[aq Ha BBI:{I/ICJ'IGHI/IC ttps://m.edsoo.ru/ff0d2eae
OTHOCHUTEIIHOIM MOJIEKYIISIPHON MacChl.
MaccoBast 107151 XUMHUYECKOTO 2JIEMEHTA bubmuoreka [JOK
10 | B coegquuenun. KoanuecTtBo BellecTBa. https://m.edsoo.ru/ff0d350ch
Momnb. MonsipHast Macca. ttps://m.edso0.ru/ff0d5230
duznveckue W XUMHUUYECKHE SIBIICHUS.
XuMuHYecKasi peakius.
11 Jlemoncmpayuu: POU3NYECKUE SBICHUSA bubmuoreka [JOK

(HJ'IaBJ'IeHI/IC BOCKa, TassHUC Jbaa,
pacTupaHue caxapa B CTYIIKC, KUTICHHUC U
KOHACHCaluA BO,[[LI).

https://m.edsoo.ru/ff0d37fa
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12

XuMHUYECKue ABICHHs (TOPEHHE CBEYH,
NPOKAJIMBAaHUE MEJHOW  TMPOBOJIOKH,
B3aMMOJICHCTBHE COJIBI WJIM MeJa C
COJISTHOM KUCJIOTOM).

Jlabopamopnvie onwvimbi:  OnucaHue
¢buzngecknx CBOICTB 00pa3LoB
HEOPraHUYeCKUX BEIIECTB — METAIIIOB U
HemeTauoB. Habmonenne Gpusnaeckux
(TulaBneHUEe BOCKa, TasHUE JIbJa) MU
XUMUYECKUX (ropenmue CBeuH,
MPOKAJIMBAHUE MEJHON  IPOBOJIOKH)
SIBJICHUI.

bu6mmoreka [{OK

https://m.edsoo.ru/ff0d37fa

13

[lpuzHakn © ycnmoBUS TPOTEKAHUS
XUMHUYECKUX PEAKIIUH.

Jlemoncmpayuu: Hab6monenue
MPU3HAKOB TIPOTEKAHHMS XUMHUUYECKHX
peakimit (paznoxxeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCJIOTHI C
XJIOpUAOM  Oapusi, TOJy4YeHHE U
paznoxenue ruapokcunaa meau (1) mpu
HarpeBaHUHU, B3aMOJEHUCTBUE Kele3a ¢
pactBopom cou meau (II).
Jlabopamopusie onvimor: HabmroneHue
U ONHUCaHWE TPU3HAKOB MPOTEKAHUS
XMUMHYECKUX pPEeaKLUi pa3HbIX TUIIOB.

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d3al6

14

3aKOH COXpaHEHHS MacChl BEIIECTB.
XUMUYECKUE ypaBHEHUs. BbruucieHus
KOJIWYECTBAa, MAacChl BeEIISCTBA IO
YpaBHEHUSIM XUMUYECKUX PEAKITUH.
Jlemoncmpayuu: O1nbITHI,
WUTIOCTPUPYIOIIHNE 3aKOH COXPaHEHHUS
MAacCHI.

bu6moreka [IOK

https://m.edsoo.ru/ff0d3b88

https://m.edsoo.ru/ff0d5708

15

Krnaccudukanuss XuMHUECKUX peakIui
(coenHEHMs, pa3OKEHNUS, 3aMEIICHUS,
obmeHna). M. B. JIoMoHOCOB — y4EHBI-
SHIMKIIOTIETUCT.

bubnuoreka [[OK

https://m.edsoo.ru/ff0d40c4h

ttps://m.edsoo.ru/ff0d3f34

16

Konmponvnaa paboma Nel mo Tteme
«BemecTBa 1 XUMHYECKUE PEAKLIUNY.

bubmmoreka [JOK

https://m.edsoo.ru/ff0d4290

17

Bo3zgyx — cmech razoB. CocraB
Bo3ayxa. Kucimopog — »sneMeHT u
npoctoe BemiectBo. O30H Puznyeckue u
XMMHYECKHE  CBOWCTBAa  KHCJIOpOJa
(peakuuu OKUCIIECHUS, TOPEHHUE).

bubmmoreka [JOK

https://m.edsoo.ru/ff0d448eh

ttps://m.edsoo.ru/ff0d4614
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[Monsitne 00 oxcupmax. Buiyucnenus:
MOJICKYJIIPHOM MacChl KHCIOpoOJa |
030Ha Ha OCHOBAaHHMM ATOMHOW MacChl
XUMHYECKOTO DJIEMCHTa; KOJIMYECTBA,

18 | maccel BemiecTBa 1O  YPaBHEHHSM bubmrorexa LIOK
. https://m.edsoo.ru/ff0d4614
XUMHYECKUX PEaKIIUU.
Jlabopamopuwiii onvim: O3HaAKOMIICHUE
¢ o0OpaslamMu OKCHJOB M OIHCAaHUE WX
CBOWCTB.
CriocoObl  TONTy4eHHs] KHUCIOpOJa B
na0opaTopul W MPOMBIIIJIEHHOCTH.
[Tpumenenne kuciopoaa.
19 KII))YFOBOPOT KchopI:)ni B IIPUPO/IE. Bubnuorexa LIOK
https://m.edsoo.ru/ff0d497a
Jlemoncmpayuu: [Tonmyuenue,
coOupaHue, pacrio3HaBaHUE U U3Yy4YEHUE
CBOMCTB KHCJIOPO/IA.
Tennosou ekt XUMUYECKON
peaKuru, MOHSATHE O TEPMOXUMUYECKOM bubnuotexa [JOK
20
YpaBHEHHH, 3K30- U DHIOTEPMUUYECKHX https://m.edsoo.ru/ff0d4790
peaxiusx.
TomnmuBo (HedTH, 0JIb U METaH).
21 3arp;13HeHI/I(e ?;omyxy; CIIocoObI er)o Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAaILCHUSI.
Ilpaxmuueckas paboma Ne 3 1o Teme
22 <<§OJ'IY‘I6HI/IG " ]c?o6npaHHe KHCIIOPO/JIa bubnuorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HUE €r0 CBONCTBY.
Bomopon — »aneMeHT U  mpocToe
BelecTBO. HaxoxkJaeHwe B MpHPOJE.
[Ipumenenue BOI[Opi)I[a. dusuueckue u BuGmorexa LIOK
2 e ol o i oSO
i ttps://m.edsoo.ru/ff0d4dd0
MOJIy4eHUs BOAOPO/a B TaOOPaTOPHH.
Jlabopamopnuwiii onvim:
B3aumoneiicTBue KUCIOT C METaJUIaMHU.
Ilpakmuuecxas paboma Ne 4 1o Teme bu6mmoreka [JOK
24 | «Ilomyuenne u coOupaHHe BOJOPOA, https://m.edsoo.ru/ff0d4ddOh
U3y4YCHHUE €r0 CBOMCTBY. ttps://m.edsoo.ru/ff0d4f42
Monspubelii  00€M  Ta30B.  3aKOH
ABoragpo. Pacuérel mo XuMHYECKUM bubnunoreka [JOK
o | YPABHEHHAM. Beruncnennss  00béMa, https://m.edsoo.ru/ff0d542eh

KOJIMYECTBa BeEIIecTBa Tra3a IO €ero
W3BECTHOMY KOJUYECTBY BEIIECTBA WU
00pEMy Brruncnenus 00bEMOB ra3oB 1o

ttps://m.edsoo.ru/ff0d55a0htt

ps://m.edsoo.ru/ff0d5708
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YPaBHEHUIO PEAKIMU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOLLIEHUN I'a30B..

26

Du3NyeCKue U XUMHYECKHE CBOMCTBA
BoAbl. Boma kak  pacTBOpUTEND.
Hacerennsie u HEHACHIIICHHBIC
pacTBOPBIL.

Jlabopamopnvie ONnbvlMbl:
HUccnenoBanue OCOOCHHOCTEH
pacTBOpPEHHUsI BEIIECTB C Pa3IUYHOU
pPacTBOPUMOCTBIO.

Jlemoncmpayuu: PacTBOpEHHE BEIIECTB

C Pa3JINYHON PACTBOPUMOCTBIO.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d587ah

ttps://m.edsoo.ru/ff0d5b40

27

CoctaB ocHoBanuil. Ilonsatue 00
MHAMKaTopax. MaccoBas 70715 BELecTBa
B pacTtBope. Buviuucnenus c
HUCIIOJIb30BAHUEM IIOHATHUA <«MaACCOBast
JI0JIsl BEIIECTBA B PACTBOPEM.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

28

Ilpakxmuueckaa paboma Ne 5 no teme
«[IpuroroBnenue pacTBOpPOB c
onpeaeneHHO N MacCOBOU noJen
PacTBOPEHHOTO BEIIECTBAY.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

29

Knaccuduxkanus HEOPTaHUYECKHUX
COEIUHEHU. OKCHUIBI: COCTaB,
KJaccudukanus, HOMEHKJIaTypa.
[Tonyuenne W XMMHUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX M aM(OTEepHBIX
OKCHJIOB.

bu6moreka [IOK
https://m.edsoo.ru/ff0d664eh

ttps://m.edsoo.ru/ff0d664e

30

OcHoBaHMs: COCTaB, KiaccupuKaius,
HOMEHKJIaTypa. [Tonydyenue u
XUMHUYECKHE CBOMCTBA OCHOBAHUN.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

31

Kucnoter: cocraB, kiaccudukanus,
HOMEHKJIaTypa [Tonyuyenune u
XUMHUYECKHE CBOMCTBA KUCIIOT.

Jlabopamopusie onvimul. OnpenencHue
pacTBOpPOB  KHUCJIOT U IIEJoYed ¢
IIOMOIIBK0  UHAUKATOpOB. M3yueHue
B3aUMOJICVCTBUA KHCJIOT C METaJlaMu,
peaxkuun HEUTpAIU3aLINH.
B3aumogelicteue  pactBopa  CEpHOU
KHCJIOTHI ¢ okcuaoM meau (11).

bubnuoreka [JOK
https://m.edsoo.ru/ffOdfee2ht

tps://m.edsoo.ru/ff0dfee2

32

Comun  (cpennwme): HOMEHKJIaTypa,
CHOCOOBI  TONYYCHHs,  XHUMHYECKUE
CBOMCTBA.

bubnuroreka [JOK
https://m.edso0.ru/00ad9474
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Jlabopamopuvie onvimoel. BbiTecHeHUE

OJIHOTO METaJla JPYIMM U3 pacTBOpa

COJIH.

r bub6mmoreka [{OK
€HEeTHYECKas CBSI3b MEXIy KiIacCaMH

33 yu 1 https://m.edsoo0.ru/00ad9a50
HEOpPraHWYECKUX COCTMHEHUM.

P https://m.edsoo.ru/00ad9cb2
Boiuucnenus o ypaBHEHUSM
XUMUYECKOM  peakluu:  KOJIUYECTBA

34 BEIIIECTBA, 00BEMa, Maccel IO 1
W3BECTHOMY KOJMYECTBY  BEIIECTBA,
00B€MYy, Macce  peareHTOB WM
MPOJAYKTOB PEAKIIHH.

35 Konmponvnas paboma Ne2 mo Tteme 1 1 bu6mmorteka [IOK
«Ctpoenue aroma. XUMHYECKast CBS3b)» https://m.edsoo.ru/00adb486
Ilpakmuuecxas paboma Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 33/lad MO0 TEME bubnuotexa [JOK

36 1 1
«OCHOBHBIC KJIACCHI HEOPraHMYECKHX https://m.edsoo.ru/00ad9b7c
COEIUHEHUN.

OO1m1ee KOIMYECTBO YaCOB IO MTPOTpaMMe 36 2 6

8 KJIACC
KoauuecTBO
JacoB
o o DJIeKTPOHHbIE
Ne 2 nuppoBLIe
Tema ypoka = 5 bp
n/n = 2 oOpasoBare/bHbIE
S = [~
2 2
o a2 EE pecypchbl
= S 5 9
3 2e 8¢
== = =
BBonHbIi MHCTpyKTaX BaneHTHOCTD.
MaccoBas 40JiT XUMHUYECKOT0 JICMEHTa
1 Kn o 1 bubnunoreka [JOK
B COCIMHCHHUH. accupukanus u
https://m.edsoo.ru/00adb7e2
HOMEHKJIaTypa HEOPTaHMYECKHUX
BCIIICCTB
[lepuoanueckuii 3akoH. Ilepuoauueckas
) P P 1 bu6mmoreka [JOK
CUCTEMa  XUMHYECKHX  DJICMEHTOB
https://m.edsoo.ru/00adb59e
J. Y. MenpaeneeBa
[lepBple  MOMBITKM  KIACCHU(PHUKAIIUU
XUMUYECKUX dJIeMeHTOB. [loHsATHE O

3 1 bu6mmoreka [JOK

rpymmax CXOJTHBIX AJIEMEHTOB

Pyt https://m.edsoo.ru/00ad9ffa

(memoyHple W IIEJIOYHO3EMENIbHBIC

METaJUIBI, TAIOT€HBI, UHEPTHBIE Ta3bl).

Ilepuoaudeckui 3aKOH u

4 T p 1 bu6moreka [JOK

epHOIUYECKass CHUCTEMa XHMHYECKUX
p https://m.edsoo.ru/00ada52c

3JIEMEHTOB J. . Menneneena.
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KopoTtkonepuoanas u
JIMHHOIIEPHUOIHAS bopmbI
[Tepronnueckoi CHUCTEMBbI XUMUYECKUX
3JIEMEHTOB . . Menneneena.
[Iepuonsl, rpynisl, MOATPYIIIHL.

Crpoenue artomoB. CocTaB aTOMHBIX

sep. Nzotormsl. Crpoenue bubnuorexa [JOK
5 | BJIEKTPOHHBIX 000J104YeK aTOMOB https://m.edsoo.ru/00ada342
a5ieMeHTOB  [leproudeckoit CHCTEMBI https://m.edsoo.ru/00ada6bc
. 1. Menneneena.
XapakTeprucTuka XHUMHYECKOTO
JJIeMEHTa TI0 €ro TOJIOKCHHIO B
[lepuoauueckoit cUCTEME bubnuorexa [JOK
6 | JI. . Menneneesa. 3HaueHue https://m.edsoo.ru/00ada96e
[Meprouyeckoro 3akoHa sl Pa3BUTHS https://m.edsoo.ru/00ada824
Hayku ¥ npaktuku. [. . Mennenee —
YVYEHBIH, IeIaroT U TPaX<TaHHH.
DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuotexa [JOK
7 | XUMHYECKHX 3JIeMeHTOB. MoHHas https://m.edsoo.ru/00adaab8
XUMHYECKasl CBSI3b. https://m.edsoo.ru/00adac34
8 KoBaneHntHas nonsipHas ¥ HENOJApHAs bubnuorexa [JOK
XUMHYECKasl CBSI3b. https://m.edsoo.ru/00adaab8
9 Crenenp okucieHus. OKUCIUTEIBHO- bu6moreka [IOK
BOCCTaHOBHTEJIbHBIE PEAKIINH. https://m.edsoo.ru/00adae28
[Ipouecchl okucaeHus u bub6mmoreka [JOK
10 | BoccranoBnenus. OKHCIUTETH U https://m.edsoo.ru/00adb076
BOCCTaHOBHTEJIH. https://m.edsoo.ru/ff0d61c6
Knaccudukanuss XuMUYECKHX pPeaKIuid
[0 Pa3IUYHBIM MPHU3HAKaM (IO YHCTY U
COCTaBy YyYacTBYIOIIUX B PEAKIHH
11 | BELECTB, 1O TEIUIOBOMY apdexty, 1no bubnuorexa [IOK
U3MEHEHHIO  CTEMEHEH  OKHCICHHS https://m.edsoo.ru/00adbcb0
XUMHYECKUX JJIEMEHTOB, 1o
obpaTumocTy, 1o y4acTHIO
KaraauzaTopa)
[TonsTvE O CKOPOCTH XMMHYECKOU
peakiuu. [loHsATHE O TOMOTEHHBIX U
b TeTepOTreHHBIX PEaAKIIHSIX. BuGmmorexa [OK
Hemoncmparuu: HCCHeHOBaHHf https://m.edsoo.ru/00adbe9a
3aBUCUMOCTH CKOPOCTH XHMHUYECKOMH
peaKiuu OT BO3ACUCTBHS Pa3THMUHBIX
(akTOpOoB.
13 [loHATHE O XMMHYECKOM DPaBHOBECHHU. bubnuorexa [IOK

cDEIKTOpI:I, BJIMAOIIUEC Ha CKOPOCTH

https://m.edsoo.ru/00adc28¢c

26


https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XMMUYECKOM peakuuy U IIO0JI0XKEHUe
XMMHMUYECKOTO paBHOBeCUS. OJK30- U
SHJIOTEPMHUYECKHE peaxiuu,
TEPMOXUMHUYECKUE YPABHCHHS.
Buiyucnenus:  xonudectBa  BEILIECTBA,
o0béMa W MacChl pPEareHTOB WU
MPOIYKTOB IO YPAaBHEHUSAM XUMHYECKUX
peakuui

14

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC
peaKIuu.

Jlemoncmpayuu: OIBITHI,
WJUTFOCTPUPYIOITHE MIPUMEPHI
OKHCIIUTEILHO-BOCCTAHOBUTEIBLHBIX
peakuui (ropenue, peakuun
pa3NoKeHUs1, COCTMHEHMUS )

bu6mmorteka [IOK
https://m.edsoo.ru/00adcade

15

Teopus ANEKTPOJIUTUIECKON
muccounanuu. CTeneHb AUCCOLMAIINY.
CunbHbI€ U ci1a0ble AIEKTPOJIUTHI

bu6moreka [IOK
https://m.edsoo.ru/00adcd68

16

HoHHBIE ypaBHEHMS peakIHid. Y CIIOBUS
MPOTEKAaHMs peakUuii HOHHOTO 0OMeHa,
MOJHBIE M  COKpall€HHbIE HOHHBIE
ypaBHEHUs  peakuuii. XUMHUYECKHUe
CBOWCTBA KHCJIOT U OCHOBAaHUHN B CBETE
MPEACTABICHUI 00 AIEKTPOIUTHUECKON
JUCCOLMALINN

bu6moreka [IOK
https://m.edsoo.ru/00add448

17

XuMHYecKre CBOMCTBA COJICH B CBETE
MPEACTABICHUI 00 AIEKTPOJIUTHUECKON
nuccoranuu KauecTBeHHBIE peakIuu
Ha WoHbL [loHsTHE O TUIpONIN3E CoNe

bu6moreka [IOK
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2

18

Ilpakmuuecxas paboma Ne 1. «Pemienune
AKCIEPUMEHTAIbHBIX 33124

bu6moreka [IOK
https://m.edsoo.ru/00addbfa

19

OOmiass  XapakTepuCTHKa TaJOTEHOB.
OcobenHoctu CTPOCHHS aTOMOB,
XapaKTepHble  CTETEHU  OKHUCIICHUS.
Crpoenue u (u3nueckue CBOIICTBa
MPOCTBIX BEUIECTB — rajJOreHOB.
Lemoncmpayuu: ~ O3HaKOMIIEHHE  C
oOpasiaMmu XJ0pUA0B (TaJOTEHUIOB)

bubnuoreka [[OK
https://m.edsoo.ru/00addfe2

20

XHMMHUYECKHE CBOMCTBA Ha IpPUMEpE
xJjiopa. (B3aUMOJEHUCTBUE C METaUIaMH,
HeMeTaJllaMH, [IeJI0YaMH).

Jlemoncmpayuu: OIBITBI, OTpaXkarolue
¢u3nyeckue W XMMHUYECKHE CBOMCTBa

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2
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rajJjioreHOB U UX COCTUHEHUN (BO3MOXKHO
HCII0JIb30BAHNE BUJIEOMATEPHUAIIOB)

21

Xnopoojopon. CoinsiHasg — KUCIOTA,
XUMHUYECKUE CBOWCTBA, IIOJYYCHHE,
npuMmeHenue. JleiictBue xjmopa U
XJIOPOBOJIOPOJIa HA OPTaHU3M YEJIOBEKA.
Baxneiimme XI0puabl 1 UX HAX0KICHUE
B IIPUPOJIE.

Jlabopamopnviii  onvim:  u3y4eHue
CBOWCTB COJISTHOM KHCJIOTBI

bu6mmoreka [{OK
https://m.edso0.ru/00ade104

22

Ilpakmuueckas paboma Ne 2 1o teme
«ITonyuyenue COJISTHOM KHUCJIOTHI,
HU3y4eHHUE €€ CBOMCTBY. Bbruucinenus no
YpaBHEHUSAM XHUMHUYECKUX  PEaKIUid,
€CJIM OJIMH W3 PEeareHTOB JIaH B U30BITKE

bu6mmorteka [IOK
https://m.edso0.ru/00ade488
https://m.edso0.ru/00ade348

23

OOmrast  xapakTepHUCTUKA JJIEMEHTOB
VIA-rpynnel. OcoGEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIS CTETICHU
okucienus. CtpoeHue u (QuU3NUYECKHE
CBOMCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia U CEpHI.

Jlemoncmpayuu: ~ O3HaAKOMJIEHUE  C
oOpa3uamMu cepbl U €€ COeTUHEHHSIMU
(BO3MOXHO HCIIOJTh30BaHUE
BHJICOMATEPHAJIOB)

bu6moreka [IOK
https://m.edsoo.ru/00ade64a

24

AmoTponHble  MOAM(HUKAIIMK  CEPBI.
Haxoxnenue cepoel 1 €€ COeAMHEHUI B
npupoje. XMMHUYECKHUE CBOMCTBA CEPBHI.
Jlemoncmpayuu:  O3HaKOMJIEHHE  C
oOpaszmamu cepel M €€ COCAMHCHHUSIMU
(BO3MOYXHO HCITI0JIb30BaHUE
BHJICOMATEPHAJIOB)

bu6moreka [IOK
https://m.edsoo.ru/00ade64a

25

CepoBosiopo, cTpoeHe, PU3NIECKHE U
XUMHYECKHE CBOMCTBA

bubnuoreka [JOK
https://m.edso0.ru/00ade802

26

Okcunpr  cepol. CepHasg  KHUCIOTa,
¢u3nyeckue W XMMHYECKHE CBOMNCTBA,
IIPUMEHEHHE.

Jlabopamopnvie onvimul:  V3ydeHue
XUMUYECKUX CBOMCTB pa30aBIeHHOM

CEepHOU KHUCIIOTBHI. [IpoBenenue
KaueCTBEHHOW peakKIny Ha CylIb(aT-uoH
u HaOJII0IeHUE MpU3HAKA et
MPOTEKAHUS.

bub6mmoreka [JOK
https://m.edsoo.ru/00adea28
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27

XHMMHUYECKUE peaklMM, JIekKaluue B
OCHOBE  IPOMBIIUIEHHOIO  Ccrocoba
[OJIy4ECHUS CEpHOU KHUCJIOTBL.
XUMUYECKOE 3arps3HEHUE
OKpY)Karolel cpeapl COCTUHEHUSIMHU
cepbl (KUCIOTHBIE NOXKIH, 3arpsi3HEHUE
BO3JlyXa M BOJIOEMOB), CIOCOOBI €ro
MIpeI0TBpAILEHUS

bubnuoreka [IOK
https://m.edsoo.ru/00adec8a

28

Conu cepHOM KHUCIOTHI, KaueCTBEHHAas
peakuus Ha cynbdaT-uoH. Haxoxaenue
CEpPBI U €€ COCTUHEHUN B IIPUPOJIE.

bu6mmoreka [{OK
https://m.edsoo.ru/00adec8a

29

Brruncnenne mMaccoBoM JOJM BEIXOJA
MPOJIyKTa PEAKIUH.

Buviyucnenus: 110 YpaBHEHUSIM
XUMHUUYECKUX PEaKINi

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

30

Konmponvnas paboma no teme «O01mias
XapaKTepUCTHKA XAUMUYIECKUX
anemeHTOoB VIIA-rpynmel. ['amoreHs».
DIEeKTPOIUTHYECKAS JICCOTIAAITHSL.
XUMUYECKUE PEeaKlIUU B pacTBOpax

31

OOmiasi  xapakTepuCTHKa 3JEMEHTOB
VA-rpynmbl.  OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTETEeHU
OKHUCJIEHUS. A30T, pacnpoCTpaHEHHE B
npupoje, (pusnueckue U XUMHUYECKHE
CBOWCTBA.

Jlemoncmpayuu:  O3HaKOMIIEHUE  C
¢uznyeckuMuU  CBOICTBaMHM  a30Ta,
dbocdhopa u ux coequHeHn (BO3MOKHO
WCII0JIb30BAHUE BUJICOMATEPHUATIOB).

bu6moreka [IOK
https://m.edsoo.ru/00adeeab

32

AMMHaK, ero buznyeckue u
XUMHUYECKHE CBOMCTBA, MOJYYCHHE U
MIPUMEHEHHUE

Jlabopamopusie onvimwi: IlpoBencHue
KaueCTBEHHBbIX  peakuuid Ha  HOH
aMMOHHMSI U M3Yy4YEHHE IPU3HAKOB €€
MIPOTEKAHUS

bubnuoreka [[OK
https://m.edsoo.ru/00adf004

33

Ilpakmuyeckas paboma Ne 3 no Teme
«[lonyyeHne ammuaka, W3y4E€HHE €TI0
CBOMCTBY»

bub6mmoreka [JOK
https://m.edso0.ru/00adf180

34

Comu AMMOHMHA, HX (I)I/I3I/I‘{CCKI/Ie u
XUMHWYCCKHEC CBOﬁCTBa, MMPUMCHCHHUC.
KauecrBennas peaKknusd Ha HOHBI
aAMMOHUA.

bubmmoreka [JOK
https://m.edsoo.ru/00adf180
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Jlabopamopuvie onvimei: IlpoBencHue
KaueCTBEHHBIX  peakuuid Ha  HOH
aMMOHHUS M H3y4YEHUE IMPU3HAKOB €€
MPOTEKAHUS

35 A3oTHas kucijora, e€ (Qusuyeckue u

XUMHYECKHUE CBOUCTBA

bu6mmoreka [{OK
https://m.edso0.ru/00adf306

Hcnonb30BaHWE HUTPATOB U  COJICH
aMMOHHUSI B KadyeCTBE MHHEPAJIbHBIX
36 | ymoOpenuii. XUMHUYECKOE 3arps3HCHUC
OKpYy)Karolen cpeapl COCTUHEHUSIMHU
azora

bu6mmoreka [{OK
https://m.edso0.ru/00adf518

OO0111ee KOIMYECTBO YacoB I10 MPOrpaMMe

36

9 KJIACC

KoaunuecTBo uacoB

@ 2 JJIeKTPOHHbIE
Ne Tema ypoxa % § uudposbie
n/n 5 = oOpa3oBaTe/ibHbIE
o  BE EE pecypcsl
s E¢ E¢
=) 2 a =B o
Broansiii unctpykraxk. Kinaccudukanus
1 XUMUYECKUX PEAKIUN MO pPA3IUYHBIM 1 bubnuoreka [JOK
npuszHakam.  CKOpPOCTh XMMHYECKOU https://m.edsoo.ru/00adbcb0
peaxkuu.
5 OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bu6moreka [IOK
PCaKIIvH. https://m.edsoo.ru/00adcade
3 Teopus AIEKTPOIUTUYECKOMN 1 bubmuorexa [JOK
JIACCOLMAIIAH. https://m.edsoo.ru/00add448
bubnuoreka [[OK
4 | Dmemerrst VIA-rpymr L https://m.edsoo.ru/00adec8a
5 | MoHHbIe ypaBHEHUS peakiuil. 1 bubmorexa LIOK
https://m.edsoo.ru/00adeea6
DIIEMEHTHI VA-rpynmsl docdop,
aJloTponHble Moaupukaun (ocdopa,
¢usznueckue M XUMHYECKHUE CBOICTBA.
6 Jlabopamopnvie onvimui: IlpoBeneHue 1 bubnuoreka [IOK
Ka4eCTBEHHBIX peakLuil Ha (ocdar-uoH, https://m.edsoo.ru/00adf68a
Y M3Y4EHHE TMPU3HAKOB €0 MPOTEKaHUSI.
Buiuucnenus: 1o YPaBHEHUAM
XUMHYECKUX PEaKInu.
Oxcun dochopa (V) u  docdophnas BuGmmorexa [OK
7 | xucnora, Qusmveckne U xumudeckue 1

CBOIZCTBE[, MOJIYYCHHUC

https://m.edsoo.ru/00adfc20
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Hcnons3oBanue (ocdaroB B KauecTBe
MUHEPaJIbHBIX yI0OpeHHii. 3arps3HeHune
PUPOJHOM cpenbl pocdaramu.

bubnnoreka [JOK
https://m.edsoo.ru/00adfc20

OOmass  xapaKTepUCTHKA  JJIIEMEHTOB
IVA-rpynmei. OcoO€HHOCTH CTpOECHUS
aTOMOB, XapaKTepHbIE CTCIICHU
OKHCIICHHSL. YTJIEpOJl, paclpoCTpaHeHHE
B TIpHUpOJIe, PU3NICCKHEC U XUMHUICCKHEC
cBoiictBa. Ancopbuus.  Kpyrosopot
yriepoja B IpUpoJe.

Jlemoncmpayuu: Mopenu
KPUCTAJUIMYECKUX  PELIETOK  auMasa,
rpadura, GpyiepeHa.

bu6mmoreka [{OK
https://m.edso0.ru/00adfd9c

10

Oxkcunpl yriaepona, ux (U3UYECKUE U
XUMHUYECKHE CBOWCTBA. DKOJOTHUYECKHE
npoOJieMbl, CBSI3aHHBIE C  OKCHJIOM

yraepona (1V).

bu6moreka [IOK
https://m.edsoo.ru/00adfebe

11

VYronpHass kuciaota W €€ CONMU, UX
(U3UYeCKue W XUMHUUYECKHE CBOWCTBA,
MOJTy4YeHue u MIPUMEHEHUE.
KauectBennass peakuus Ha KapOOHaT
noHsl. Mcnonmp3oBanue KapOOHATOB B
ObITYy, MEIUIIMHE, MPOMBIIIIEHHOCTH H
CEJIbCKOM XO35IHCTBE.

Jlabopamopuwiii  onoim:  Tlomydenue,
coOupaHue, pacro3HaBaHUE U U3YUYCHUE
CBOMCTB yrJjieKucioro rasa. [Iposenenue
KAaueCTBEHHBIX pEaKkiuil Ha KapOoOHAT U
CHJIMKAT-HOHBl U H3YYE€HHE IPU3HAKOB
UX MPOTEKaHUSI.

bu6moreka [IOK
https://m.edso0.ru/00ae006¢

12

Ipakxmuueckaa paboma Ne I mo Teme
"[Tonyuenue YIIIEKHUCIIOTO rasa.
KayecTBeHHast peakuusi Ha KapOoHaT-

HOH .

bubnuoreka [[OK
https://m.edsoo.ru/00ae027e

13

[TepBonavanbHbIC HOHSTHS 00
OpraHMYecKHX  BeIlecTBaX Kak o
COEJMHEHUSAX yriepojaa (MeTaH, 3TaH,
STUJICH, AIETUJICH, 3TaHOJ, IJIMIEpHH,
yKCyCHast KHCIIOTA). [Tpupoausie
UCTOYHHUKHM  YIIIEBOJAOPOAOB  (Yrojb,
NPUPOJHBIN Ta3, He(PTh), TPOAYKTHI HX
nepepaboTKH, HMX pOIb B OBITY U
MIPOMBIIIIECHHOCTH. [TonsTue 0
OMOJIOTUYECKH  BaXKHBIX  BEIECTBAX:

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054e
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KHUpax, Oenkax, yrieBoiax — 1 X poJii B
KM3HH YEIIOBEKA.

14

Kpemnuii, €ro ¢busnueckue u
XMMUYECKHE CBOWCTBA, MOJY4YE€HUE U
npumeHenne. CoeqMHEHUS KpeMHHS B
npupone. OOmme mnpencraBieHust 00
okcuzne kpemHust (IV) m xpemHueBoii
KHCIIOTE.

bu6mmoreka [{OK
https://m.edso0.ru/00ae080a

15

Cunukartsl, UX HUCIOJIB30BAaHUE B OBITY,
MEJIUIINHE, MIPOMBIIIIJICHHOCTH.
Baxneiimme cTpouTeabHble MaTEPUAIIBIL:
KepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
xkene300eToH. [IpoGiiembl Ge301acHOTO
WCTIOJTb30BAHUS CTPOUTEIBHBIX
MaTepuasIoB B TOBCEAHEBHOM KU3HHU.

Jlemoncmpayuu:  o3HaKOMJIEHHE  C
PO IYKIUEN CUJIMKaTHOM

MPOMBIIIIICHHOCTH.

bu6mmoreka [IOK
https://m.edso0.ru/00ae0e18

16

Ilpakmuueckas paboma Ne 2. Pemienue
SKCIEPUMEHTAJbHBIX 3a/Jad 10 TeMe
«Baxnelmme  HemMeTaUIbl M KX
COETUHEHUS.

bu6moreka [IOK
https://m.edsoo.ru/00ae0bf2

17

OOmiass XapakTepUCTHKAa XHUMHUYECKUX
3JIEMEHTOB — METaJIJIOB.
Mertannuueckas CBSI3b M MeTajTn4yecKast
KpucTaJIMueckas perérka. Guznyeckue
CBOMCTBa METAJLIOB.

Jlabopamopuvie onvimel: O3HAKOMIICHHE
c oOpasllaMd METaJuIOB U CILIABOB, UX
(bu3MYECKUMU CBOMCTBaMH.

bu6moreka [IOK
https://m.edso0.ru/00ae103e

18

XUMUYECKHE  CBOIICTBA  METAJIJIOB.
DNEKTPOXUMHUYECKUN PsAJ HANpsSKEHUU
METaJJIOB

bubnuoreka [JOK
https://m.edso0.ru/00ae1156

19

OO6mue cnocoObl MOTyYeHHs] METaJIOB.
CoiaBel.

bubnuoreka [[OK
https://m.edso0.ru/00ae1156

20

Ilonsatue ) KOppo3uun MCTAJIJIOB.
Brrunciaenus 110 YPaBHCHUSAM
XUMHUYCCKUX peaKHHﬁ, cClIi OAWH U3
PEarcHTOB COACPIKUT IIPUMCECH.

bu6mmoreka [JOK
https://m.edso0.ru/00ae1278

21

Illemouynbie MeTajIbl: IIOJIOKEHHE B
[lepronnueckoi CUCTEME XUMHUUYECKUX
anemeHToB J[. . MenneneeBa, ctpoeHne
UX aTOMOB, HAaXOXIECHHUE B IPUPOJE.

bub6mmoreka [JOK
https://m.edsoo.ru/00ael14b2
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dusuyeckue W XUMHUYECKHE CBOUCTBA
(Ha mpuMepe HATPUS U KaJusl).

22

Oxcuapl ¥ TUAPOKCUIBI HATPUS U KAJTUS.
[IpuMeHeHre MEeTOYHBIX METAIIOB U UX
COEIMHEHU.

Jlemoncmpayuu: OcobenHoctu
B3aUMOJICHCTBUSL OKCHIA KaIbIHS U
HaTpus c BOJIOM (BO3MOKHO

HCI0JIb30BAHNE BUIEOMATEPHUAIIOB)

bu6mmoreka [{OK
https://m.edso0.ru/00ael14b?2

23

Illenouno3eMeNnbHBIE METaJIIbI -
KaIbIIMA ¥ MAardui: T1OJIOKEHHE B
[Tepuoanueckoil cucteMe XUMUYECKUX
anemenToB /. 1. Menneneesa, ctpoenue
WX aTOMOB, HAaXOXJIECHHE B MPHUPOJE.
dusznveckue M XUMHYECKHE CBONCTBA
MarHus U KaJIbIIHsl.

Jlabopamopmuwie onvimul: IlpoBenenue
KaueCTBCHHBIX pEaKIWi Ha  HOHBI
(Marnwus, KaJTbITHS, AJTIOMUHUS,
OIKCAHUE TPU3HAKOB UX MPOTEKAHUS.

bu6mmoreka [JOK
https://m.edso0.ru/00ae15e8

24

Baxxueiimme  coenuHEHUS — KaJbIUA
(oxcu, TUIPOKCHU, COITH).

bu6moreka [IOK
https://m.edsoo.ru/00ae15e8

25

JKéctkocTp BOABI W CIOCOOBI €€
yCTpaHEHHUS.

bu6moreka [IOK
https://m.edso0.ru/00ae1886

26

Ilpakmuueckas paboma Ne 3 Mo Teme
"KécTkocTh BOABI W METOOBI €6
ycTpaHeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/00aelae8

27

AnmoMuHMiIA: IOJIOJKEHHE B
[lepronnueckoi cuUCTEME XMMHUYECKHX
anemeHTOB J[. 1. MenneneeBa, ctpoeHne
aToMa, HaxoXJCHUEe B  IPHUPOJE.
duznyeckue M XMMHYECKHE CBOMCTBa
AJTFIOMUHUS.

bubnuoreka [[OK
https://m.edso0.ru/00aelc64

28

AMdoTepHble  CBOWCTBa OKCHAA |
TUAPOKCHUIA.

https://m.edsoo.ru/00aelc64

29

XKeneszo: nonoxenne B [lepuoanueckoi
cucTeme XUMHUUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpOEHHE aTOMa,
HaxoJieHue B npupoje. dusnueckue u
XUMHUUYECKHE CBOMCTBA )Kee3a.

bu6mmoreka [JOK
https://m.edso0.ru/00ae1d86

30

Oxcuibl, ruApoKcH bl v conu xene3a (1)
u xene3a (lll), ux cocras, cBoiicTBa U
MOJTy4eHHeE.

bub6mmoreka [JOK
https://m.edso0.ru/00ae35e6
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Ilpakmuueckas paboma Ne4. Pemenue

SKCIIEPUMEHTAJIbHBIX 337a4 [0 TeMe bubnuorexa [JOK
31 . 1 1
«Baxwneiimnme METaJLIBI u ux https://m.edsoo.ru/00ae3de8
COCITUHEHUS.
Berunciienus 1o YpaBHCHUSIM
XUMHYCCKUX PEaKIUd, €CIM OJUH W3
p bu6mmoreka [{OK

32 | peareHTOB J1aH B U30BITKE MM CONEPKUT | 1
IIpUMeECH. BBIYKCIIEHHsT MaccoOBOW A0JU

BBIXO/Ia MTPOIYKTA PEAKIIUHU.

https://m.edso0.ru/00ael1750

KouTtponsHass  pabora mo  Teme
33 | «Baxueiimmue METaJUIbL u nx | 1 1
COEMHEHUA.

KHU3HHU

34 | UCIONMB30BaHME BEIIECTB U XUMHUUYECKUX 1

BemectBa u maTepuaiibl B IOBCEAHEBHON

peakuuii B ObITy. IlepBast momours npu
XUMHUYECKUX 0’KOraxX U OTPABJICHUSIX.

JeJIOBEKa. be3zonacHoe
bu6mmoreka [IOK

https://m.edso0.ru/00ae3f50

35 XHWMHYECKOE 3arpsI3HEHNE OKPYXKAroIEen 1 bubnuoreka [JOK
Cpe/ipl. https://m.edsoo.ru/00ae4270
36 PoJib XuMuUM B pelICHUH SKOJIOTHYECKUX 1 bubnuorexa [JOK
npooeM. https://m.edsoo.ru/00ae4270
OO61Iee KOJIMYECTBO YacoB 10 MporpaMmme 36 1 4

6. IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS ITPOI'PAMMBbI

«0.01.09 XUMMUSA»

7 KJIACC
Kon
NpoBepPsieMOro IIpoBepsieMble TPeOOBaAHMS K Pe3yabTaTaM OCBOEHHS NMPOrPAMMBI
pe3yJabTaTa
1 IlepBoHavaJbLHBIE XUMUYECKHE TOHSITHS
pacKpbhIBaTh CMBICJ OCHOBHBIX XHMHYECKMX TMOHATHUH: aTroM, MOJICKYJa,
XMMHYCCKHUH JJIEMEHT, IIPOCTOE BEIISCTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOJHAsS M HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCHTEIbHAs aTOMHAas M
11 MOJIEKYJIsIpHAasi Macca, KOJTMYECTBO BEIECTBA, MOJIb, MOJISIpHAST Macca, MaccoBast
' JIOJIT XUMUYECKOTO 2JIEMEHTa B COCAMHEHUH, MOJAPHBIA O0BEM, XHMMHUYECKas
peaxius, Kiaccu(UKalus peakiuii: peakiiui COeTMHEHUS, PeaKIIUU Pa3oKeHus,
peaKkiuu 3aMelleHus], peakiuu OOMeHa, IK30- M SHAOTEPMHUECKHUE PEAKIIHH,
TEII0BOM 2PEeKT peakiuu, pacTBOP, MacCoBasi I0JIsl BELIECTBA B PaCTBOPE;
12 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATUNA M MPUMEHSTH
' 9TH MOHATHUS TIPU OTIMCAHUM BEIIECTB U UX MPEBPALECHU;
13 HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJUKY JUIsI COCTaBJieHHs (pOpMyN BEUIECTB U

YPaBHEHUN XUMHUYECKUX PEAKIIU;
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PACKpPBIBATH CMBICJI 3aKOHOB COXpaHCHUA MAaCChl BEUICCTB, IOCTOAHCTBA COCTABA,

14 ATOMHO-MOJIEKYJISIPHOTO YUEHUsI, 3aKOHa ABOTapo;
1.5 OTIPEICIIATh BaJICHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCTUHCHHUSIX;
16 KJIACCU(UITUPOBATH XUMHYECKUE PEAKIUH (TI0 YHCITYy U COCTaBYy YYaCTBYIOIINX B
' peaKkiuu BEUIECTB, [0 TEIJIOBOMY dPPEKTY);
1.7 BBIYHCIISTH OTHOCHTEIBHYIO MOJICKYJIIPHYIO I MOJISIPHYIO MacChl BEIIIECTB;
1.8 BBIYHCIISTH MACCOBYIO JIOJTFO XUMHUYECKOTO JIEMEHTa 110 (pOPMYJie COSAMHCHUS;
1.9 BBIYHCIISITH MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE;
110 MIPUMEHSTH €CTECTBEHHOHAYYHBIC METO/IbI IIO3HAHUS — HAOIIO/ICHNE, H3MEPEHNE,
' MOJIETUPOBAHUE, SKCTIEPUMEHT (PEeasIbHBIN U MBICIICHHBIN).
2 Baskneiiue nmpeacTaBuTe/ I HEOPraHUYECKUX BEleCTB
21 pacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHX TIOHATHUH: OKCHJ, KHCIOTA,
' OCHOBAHHE, COJIb);
99 OTIPEICIIATh MPUHAISKHOCTh BEIISCTB K ONPEACTEHHOMY KJIacCy COCAMHCHHMA
' 1o Gpopmynam;
2.3 KJIacCU(UIIMPOBATH HEOPraHUYECKUE BEIIECTBA,;
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB
24 Pa3IMYHBIX KJIACCOB, ITOJATBEPXKas ONHMCAHWE MPHUMEpPaMU MOJIEKYIIPHBIX
YpaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINM;
MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOTO
2.5 COCTaBa, BO3MOXHOCTH MPOTEKAaHUS XMMHUYECKUX MPEBPAILECHUI B Pa3IMYHBIX
YCIIOBUSIX;
ClieIoBaTh MpaBWIaM I[OJIb30BAHUS XMMHMUYECKOH mocyno u 1abopaTOpHBIM
o0opynoBaHUEM, a TaKKe MpaBUiIaM OOpaleHus ¢ BEECTBAMH B COOTBETCTBUU
C MHCTPYKUMSIMH [0 BBIMIOJHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB IIO
26 MOJIYYEHUI0 M COOMpPaHMIO Ta3000pa3HBIX BEIIECTB (BOJIOpPOJAA M KUCIOPOJa),
' IPUTOTOBJICHUIO PACTBOPOB C OMPENCIEHHON MacCOBOM J0Jeil pacTBOPEHHOTO
BEIIECTBA, IUJIAHUPOBAaTh M MPOBOJUTH XUMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TOMOINBID HHIMKATOPOB
(;makmyc, peHondTanenH, METHIOPAHXK U IpyTHe);
2.7 IPOBOAUTDH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEAKIIUH.
Ilepuonnuecknii 3axkon u [lepuoauyeckas cucreMa XUMHUYECKHX 3JIEMEHTOB
3 . U. MenneneeBa. CTpoenne aToM0B. XUMHYECKasi CBA3b. OKUCIANTEIBLHO-
BOCCTAHOBHTEJIbHbIE PEAKIHH.
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUECKUX MOHATUH: SAPO aTOMa, DIIEKTPOHHBII
31 CIION aToma, aTOMHasi OpOUTalb, paaguyc aToMa, XUMHUYECKasi CBSI3b, MOJSPHAS U
' HETOJIIPHAsi KOBAJICHTHASI CBA3b, AJIEKTPOOTPUIIATEIHHOCTh, HOHHAS CBSI3b, UOH,
KaTHOH, aHUOH, CTETICHb OKUCJICHHUS,
3.2 KJIACCU(PUITMPOBATH XUMUUYECKUE DIIEMEHTHI;
OTHCHIBATh U XapakTepu3oBaTh Tabmuunyro (opmy [lepromudeckoii cucTemMsbl
3.3 XMUMHYECKUX AJIEMEHTOB: pa3inuaTh MOHITH «TJIaBHAs oArpymnmna (A-rpymma)»

u «mobouHas noarpymnmna (b-rpynmna)y, «Manbsie» 1 «00JIbIINE» TEPUOIbI;
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pacKkpbIBaTh CMBICH [Tepuoanueckoro 3aKOHA . . Menneneena:

3.4 JEMOHCTPUPOBATh  MOHUMAHHWE  IEPUOJUYECKONM  3aBUCUMOCTM  CBOMCTB
XUMHUYECKHUX AJIEMEHTOB OT HUX I0JI0KeHUA B [lepruoanueckoii cucreme;
COOTHOCHTh O0O3HAYEHUs, KOTOpble UMEIOTCs B Tabmune «llepuoamueckas
35 cucteMa xuMudeckux oaneMeHTtoB . . MenneneeBa» ¢ YKMCIOBBIMHU
' XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB U 3apsij
s7Ipa, 00IIee YMCII0 MICKTPOHOB U PACIIPEICIICHHIE UX 10 3JICKTPOHHBIM CIIOSIM);
3.6 OTIPENIETISATh CTEIIEHb OKUCIICHUS AJIEMEHTOB B OMHAPHBIX COCAMHEHUSIX;
37 OTIPENETATh BUJI XUMUYECKOM CBSI3U (KOBaJICHTHASI M MOHHAs) B HEOPTaHUYECKUX
' COEIMHEHMUSX.
8 KJIACC
Kona
MPOBEPAEMOro IIpoBepsiemble TPeGOBaHNSI K Pe3y/IbTATaM OCBOEHHUS MPOTrPaMMBbI
pe3yJbTara
1 BemecTBo n XumMHuyecKasi peakius.
pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHUX MOHSTUM: PACTBOP, SIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, MIEKTPOTUTHICCKAS TUCCOIHAIINS, PEAKIIMH HOHHOTO 00OMEHa,
KaTaln3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIE M HEOOpaTUMBIE PEAKITUH,
1.1 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKHUCIHUTENh, BOCCTAHOBUTEID,
OKHCIIEHHE U BOCCTAHOBJICHUE, AJUIOTPOIHSI, aM(POTEPHOCTh, XUMHUYECKasl CBSI3b
(koBasIeHTHAs, MOHHAS, METAJUINYECKasi), KPUCTAIUTMYECKAs PEIIETKA, CIUIABHI,
CKOPOCTbh XUMHYECKOW PEaKI1U;
12 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUA U TMPUMEHSThH
' 9T MOHATHUSA NPU ONTMCAHUM BEILIECTB U UX MPEBPAICHUI;
13 COCTaBJISITh YPABHEHUSI DJICKTPOJUTHYECKON TMCCOLMAIIMN KUCIIOT, IIEJI0YeH U
' COJICH, MOJTHBIC U COKPAIIEHHBIC YPAaBHEHHSI peaKIIUii HOHHOTO 0OMEHa;
14 pacKkpbIBaTh CYIIHOCTh OKHCIIUTEIHLHO-BOCCTAHOBUTEILHBIX peakuuii
' MOCPEJICTBOM COCTABJICHUS DJICKTPOHHOTO OalaHca dTUX PEaKIIHii;
15 MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUUYECKOU PEAKLIUH.
9 KJIACC
Kon
NMPOBEPAEMOro IIpoBepsiemble TPeOOBAHNS K pPe3y/IbTaTaM OCBOCHHUS IIPOrPAMMBI
pesyJbTara
1 HemeTanabl 1 ux coequHenusi. MeTasiibl M X COeITUHEHM .
XapaKTepu30BaTh (OMHUCHIBATH) O0IIME U CIEUPHIECKUE XUMUIECKHE CBONCTBA
11 IPOCTBIX U CIIOXKHBIX BEILIECTB, MOATBEPXKIAsl OINUCAHUE NPUMEPAMHU
' MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHHMH COOTBETCTBYIOLIUX XUMHUYECKUX
peaKuuii;
19 COCTaBJISITh  YPaBHEHUs  pEaklUUi, MNOATBEPXKAAOIIMUX  CYLIECTBOBAHHUE

T€HETUYECKO CBSA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB;
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1.3

IIPOTHO3UPOBATH CBOIicTBa BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHMUI,
BO3MOKHOCTH ITPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX,

CJIeZIOBaTh TPaBWJIaM TI0JIb30BAHUS XUMHUYECKOW MOCYNOM M 1abopaTopHBIM
00opy0BaHKEM, a TAKXKE MpaBHIaM 00paIeHHs C BEIIECTBAMU B COOTBETCTBUU

1.4 C MHCTPYKLUSIMU IO BBIIOJHEHUIO Ja0OPATOPHBIX XUMUYECKUX OIBITOB IIO

TIOJTy9EeHHUIO ¥ COOMPAHMIO Ta3000pa3HBIX BEHIECTB (aMMHAKa M YIJIEKHUCIOTO
rasa);

IIPOBOJIUTH PEAKLUH, IOATBEPKIAIOIIME KAa4eCTBEHHBIM COCTAB Pa3jM4HBIX
BEIIECTB: PACcIO3HABATh OMBITHBIM MYTEM XJIOPHUA-, OpOMUJ, HOAWI, KapOOHaT,

15 dbocdar, cunukar, cynbhar, TUIPOKCUI-HOHBI, KATHUOHBI aMMOHUS, HOHBI

M3Y4YEHHBIX METAJUIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX
BEIIECTB;

XuMHS U OKPY:KAOLIAs cpeaa.

pacKpbIBaTh CMBICI OCHOBHBIX XuMU4ueckux noustuii: IIJIK Bemecrsa; kopposus

2.1
METaJIJIOB;
OPHUMCHATE OCHOBHBIC OIICpaluu MBICIIUTEIHHON ACATCIIBHOCTU — aAHAJIU3 U
CUHTE3, CpaBHEHHE, O00O0OIIECHHE, CHUCTEeMATH3aIUI0, BBISBICHUE MPUYUHHO-
2.2 CIEACTBEHHBIX CBSI3€M — [UII W3Y4YEHUsS CBOWCTB BEHIECTB U XHUMHUYECKUX
peaKuMﬁ. C€CTCCTBCHHOHAYYHBIC MCTOABI ITO3HAHUSA — Ha6J'IIO}ICHI/Ie, HN3MEPCHUC,
MO/IETMPOBAHUE, FIKCITIEPUMEHT (peaIbHBINA U MBICIICHHBIN ).
7. TIPOBEPSAEMBIE OJIEMEHTHBI COJIEP KAHUS
7 KJIACC
Kon IIpoBepsiembie 3JIeMEHTHI COIEePKAHUSA

1 IlepBoHava/bHBbIC XUMHYECKHE TOHATHS
11 [Ipeamer xumuu. Ponb XuMHUM B KM3HHM 4elOBeKa. XHMMHsS B CHCTEME HayK. lTena u
' BenlecTBa. dusnyeckue CBOWCTBA BELIECTB. ArperaTHOe COCTOSHUE BEIECTB.
12 ITonsiTue o MeToax no3HaHus B xumuu. Yuctele BemectBa 1 cmecu. CriocoObl pa3ieneHus
" | cMeceid.
13 ATOMBI M MoOJIeKyJbl. XUMHUYECKUE HJeMeHTbl. CHMBOJIBI XHMHYECKUX 3JIEMEHTOB.
' IIpocTble U coXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.
Xumnueckas Gopmysa. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
1.4 | cocraBa BemecTB. OTHOCHTENBHAS aTOMHas Macca. OTHOCHUTENNbHAs MOJIEKYIIsSIpHas Macca.
MaccoBas 1011 XHMHUYECKOTO 3JIEMEHTa B COCIMHEHUU.
15 KomnuectBo BemecTBa. Mouib. MossipHast Mmacca. BzanMocBsI3b KoJIn4uecTBa, MacChl M YUCia
' CTPYKTYPHBIX €IMHMII BellecTBa. Pacu€Tsl Mo ¢popmyrnaM XUMHYECKUX COeTMHEHUN
dusnueckue W XUMHUYECKUE sIBIEHHMsS. XHMMHMYECKas peakuus M e€ NpHU3HaKh. 3aKOH
1.6 | coxpaHeHMsI Macchl BeIIECTB. XUMHUECKHe ypaBHeHMs. Kiaccudukanus XUMHUYECKHX
peakuuii (coeAMHEHMs, Pa3JIOKEHHs, 3aMellleHus, 0OMeHa).
XUMHUUECKUH HKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOW MOCYA0H, C MpaBuiIaMu paboThl B
1.7 | naGoparopun u nmpuémamu oOpalleHusi ¢ J1abOpaTOpHBIM O0OPYJOBAHUEM, H3YYEHUE U

OITMCAHHC (I)I/IBI/I‘-ICCKI/IX CBOICTB O6p8.3].IOB HCOPraHN4YCCKUX BCUICCTB, Ha6J'IIOI[eHI/IC
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¢u3nveckux (MJIaBJIeHUE BOCKA, TasHUE JIbJA, PACTHPAaHUE caxapa B CTYIKe, KUICHUE U
KOHJICHCALIUsI BOJbl) M XMMHUYECKUX (TOPEHUE CBEYM, IPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aMMO/ICHCTBHE MeJa C KHUCJIOTOW) SBJICHUH, HAOJIOJEHHWE M OIMMCAHWE NPU3HAKOB
IIPOTEKAHUSI XUMUYECKUX peaKuil (pa3iiokeHHE caxapa, B3aUMOJEHCTBUE CEPHOM KUCIOThI
¢ XJopuaoM Oapusi, paznoxenue ruapokcuaa meau(ll) mpu HarpeBaHuu, B3auMOJICHCTBHE
xenesa ¢ pactBopom cor Meau(1l), n3ydenue cnoco0oB pasieieHus cMecel (¢ MOMOIIBI0
MarHuTa, (WIbTPOBAHWE, BBIMIAPUBAHWE, MUCTWUIAIMSA, XpoMmaTtorpadwus), TpoBEACHHE
OUYMCTKU TOBApEHHOW COJIM, HAOJIOJEHUE U ONMCAHUE PEe3yJbTAaTOB IPOBEACHUS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHMs MacChl, CO3JaHUE MOJIEIEH MOJIEKYIL.

Ba:xxnelimme NPpEeaACTABUTEC/IN HEOPraHUYE€CKUX BEIIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — sneMeHT M MPOCTOE BEIIECTBO.
Haxoxnenue xuciopona B mpupojne, (Ppu3nyeckne W XUMHYECKHE CBOMCTBA (peaKiuu
ropenusi). Oxcunpl. Ilpumenenue xkucnopoga. CrocoObl NOJYy4EeHHS KHUCIOpOJa B
naboparopuu M TnpombliieHHocTd. KpyroBopor kucinopona B mpupoae. O30H —
AJUTOTPOTTHASE MOTM(DHUKAITNS KUCIOPO/Ia.

2.2

TermoBoil 3¢ddexkT XUMHUYECKOH peakuHd, TEePMOXMMHUYECKHE YypaBHEHHS, 5K30- U
SHIOTEPMHUUECKHE peakUuu. TOIIMBO: yroyib U MeTaH. 3arps3HeHHe BO31yXa, YCUJICHHE
MapHUKOBOTO (D PexTa, pazpyiieHne 030HOBOTO CIIOSI.

2.3

Bonopon — anemeHT 1 npoctoe BemecTBo. HaxoxieHre Boiopoa B pupoe, pusndeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoTydeHust. KucimoTs! u cou.

2.4

Monsipabiii 00b€M Tra30oB. PacuéTel Mo XUMUYECKUM YPABHEHUSIM.

2.5

®dusznyeckue cBoMcTBa BoAbl. Bonma kak pactBoputTenb. PactBopbl. HacklneHHble u
HEHaCBILEHHbIE pacTBOPbL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J10J1sl BEllecTBa B
pactBope. XUMUYECKHE CBOMCTBA BOJbI. OcHOBaHUs. PoJib pacCTBOPOB B MPUPOJIE U B )KU3HU
yenoBeka. KpyroBopot BoJibl B IipHpoie. 3arps3HeHrne NpupoIHbIX Bojl. OXpaHa U 0YHCTKA
MIPUPOJHBIX BOJ.

2.6

Knaccupukanus Heopranumdeckux coenuHeHuid. Oxcuapl. Kiaccudukanus OKCHIOB:
cosieoOpasyromue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHbIE) M HECoJIeoO0pa3yroIIHe.
Homenknatypa oxcumoB. dusnyeckne W XUMHUYECKHE CBOWCTBa OKCHIOB. [lomydeHue
OKCHJIOB.

2.7

OcHoBanns. Kiaccudukanmsi ocHOBaHWM: WIENOYM M HEPACTBOPUMBIC OCHOBaHUSI.
Howmenkinarypa ocHoBanuil. @u3nuecKkue U XMMUYECKUE CBOMCTBA OCHOBaHUM. [lonyuenue
OCHOBaHHUH.

2.8

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnot. Ouznueckue U XUMHYECKHE
cBoiicTBa KucioT. Pax aktuBHoctu metauioB H. H. bekerosa. Ilosryuenue kucnor.

2.9

Comu. Homenknatypa cosieid. @u3znueckue U XUMHUUYECKHe cBoiicTBa cotiel. Ilonyuenue
COJIEH.

2.10

I'eneTnueckas CBA3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHUH.

211

XHUMHUYECKUMN SKCIICPUMCHT:. KAaUYCCTBCHHOC OIIPCACICHHUEC COACPIKAHUA KHUCIOpOda B
BO3YyXEC, IIOJIYYCHUC, CO6I/IpaHI/IC, pacrio3HaBaHUC W HU3YUYCHUC CBOMCTB KHcCJIopoJa,
Ha6J’IIO,I[eHI/IC B3aHMOJICHCTBUSA BEIIECTB C KHUCIIOpOJOM U YCIOBHA BO3HUKHOBCHUSA U
MIpeKpalCHus ropCHUA (Hoxcapa), O3HAKOMIJICHHUEC C O6p3.3LIaMI/I OKCHJOB M OINMCAaHUE HUX
CBOﬁCTB, MOJIy4YCHUC, CO6I/IpaHI/IC, pacCrio3dHaBaHue U HU3YUYCHUC CBOICTB BOOOPOdA
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(ropenue), B3ammMojeiicTBue Boaoponga ¢ okcugom wmeau(Il), HabmrogeHHMEe 0Opa3IoOB
BEIIECTB KOJMYECTBOM | MOJIb, MCCIEIOBaHHE OCOOCHHOCTEH PacTBOPEHHS BEIIECTB C
pa3IMYHOM PaCTBOPUMOCTBIO, IPUTOTOBJIECHHE PACTBOPOB C OINPEIEIEHHOW MaCcCOBOMU
J0JIell pacTBOPEHHOIO BEILIECTBA, B3aUMOJCHCTBHE BOJAbI C METAUIaMU (HATpUEM U
KaJIbIIUEM), ONpEIEIIEHUE pPACTBOPOB KUCIOT M IIEN0YEH C MOMOILBIO HWHIUKATOPOB,
HCCIIeIOBaHUE O00pa3ll0B HEOPraHMYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJCHHE
W3MEHEHUsSI OKpackd MHAMKATOPOB B pacTBOpax KHUCIOT M IIEN0Yel, H3ydyeHue
B3auMoeiicTBus okcuaa menu(ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT ¢ METaJIaMu,
peakuuii HeUTpaanu3aluy, MOJy4YEeHUEe HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTajjla JPYruM W3 pacTBOpa COJIM, PELIEHHE SKCIEPUMEHTAIBHBIX 3aJad 10 TeMe
«BaxnHenmue Kiacchl HEOPraHMYECKUX COCAUHEHUIN.

[Mepuoauuecknii 3akon u Ilepuoamyeckas cucremMa XUMHYECKHX JJI€MEHTOB
. . MenpneneeBa. CtpoeHune aTomMoB. XuMu4yeckas CcBs3b. OKHCJINTEIbHO-
BOCCTAHOBHMTEJIbHbIE peaKI[U1

3.1

[lepBbie MOMBITKY KJIACCU(PUKAIUU XUMUYECKUX AIEMEHTOB. [IoHsATHE O TpyIIax CXOIHBIX
3JIEMEHTOB (IEJIOYHbIE U IIEJIOYHO3EMENbHbIE METAJlIbl, TajOreHbl, HHEPTHBIE Ta3bl).
DneMeHTBI, KOTOpble 00pa3yoT aM(OTepHbIE OKCUIBI U TUIPOKCUIBI.

3.2

[lepmognueckuit  3akoH.  Ilepumonmueckas  cucreMa  XMMHYECKHMX — JJIEMEHTOB
1. 1. Menneneea. Kopotkonepuoanass u anmuHHonepuogHas ¢opmbl Ileprnoanueckoit
cuctembl xumuueckux anemeHtoB JI. . MenneneeBa. [lepuoabl u rpynmnsl. GU3nyeckuil
CMBICII IIOPSAAKOBOIO HOMEPA, HOMEPOB IIEPHO/A U IPYIIIIBI DJIEMEHTA.

3.3

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M30Tonbl. DiiekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
00070uek aToMOB TeEpBBIX 20 XWMHUECKHX DJEMEHTOB lleproaudeckoil CHUCTEMBI
. . MenneneeBa. XapaKTepUCTUKAa XHMHYECKOTO SJIEMEHTAa IO €ro MOJIOKECHUIO B
[Tepuonnueckoit cucreme 1. 1. Menaeneena.

3.4

3aKOHOMEPHOCTH U3MEHEHHUS Paauyca aTOMOB XUMHUYECKHX JIEMEHTOB, METAJUTMYCCKUX H
HEMETAJUTMYECKUX CBOMCTB IO TPYIIIIaM U NeprojiaM. 3HaueHue [lepruoanueckoro 3akoHa u
[Tepuoaudeckoil CUCTEMbl XUMHUYECKHX AJIEMEHTOB JUIS Pa3BUTHS HAYKH M IPAKTHUKH.
. . MenneneeB — y4EHbIN U TpaXKJaHUH.

3.5

XuMmuyeckas CBSI3b. KoBanenrnas (momsipHast u HEToJIApHas) CBSI3b.
DNEKTPOOTPULIATEIHHOCTh XUMUYECKIX AIIEMEHTOB. MIOHHAs CBS3b.

3.6

Crenenb okucieHuss. OKHUCIMTEIIFHO-BOCCTAHOBHUTEIbHEIC PCaKIuu. HpOI_[CCCbI OKHUCJICHUA
M BoccTaHOBIeHHUA. OKUCIIMTENIN U BOCCTAHOBHUTEIIN.

3.7

XUMHYECKUMN SKCIICPUMCHT:. HU3Y4YCHUC 06p33L{0B BCIICCTB MCTAJJIOB WM HCEMCTAJLIIOB,
B3aHMO/ICHCTBHE rHapoKCuZia NUHKa € pacCTBOpaMH KHUCIOT U meﬂoqeﬁ, MMPOBCACHUC
OIIBITOB, WJIFOCTPUPYIOIIUX TIPUMEPBI OKUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

(ropeHue, peakiiuu pa3ioKeHHs, COSTUHEHU).

8 KJIACC

Kon

IIpoBepsiemble 371eMeHThI COACPKAHUS

Bemecrso u xumnueckas peaxkuus. Ilosropenue

1.1

Ilepuomnueckuit  3akoH.  Ilepuoguueckas  cucteMa  XMMHUYECKMX  DJIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
XMMHMUYECKHUX IEMEHTOB IEPBBIX TPEX MEPHOJOB, Kajus, KaJbLUs U UX COCIUHEHUH B
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COOTBECTCTBHUH C IIOJIO)KCHHUEM OJICMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHHUCM HX
aTOMOB.

1.2

CrpoeHue BeliecTBa: BUIbl XUMUYECKOW CBs3UM. THUIBI KPUCTAIUIMUECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU U BUJIA XUMHUYECKOU
cBsi3u. Kimaccudukanus 1 HOMEHKIATypa HEOPraHWYECKHX BEIIECTB (MEXKIyHapOJHAs U
TpUBHAJIbHASA). XUMHUYECKHE CBOWCTBA BELIECTB, OTHOCSIIMXCS K PA3JIMYHBIM Kilaccam
HEOPraHMYECKUX COCANHEHUM, FTEHETUYECKAsl CBSA3b HEOPIraHMYECKUX BEILIECTB.

1.3

Krnaccudukarus XUMUYECKHX PEaKIUi MO Pa3JIMYHBIM MPHU3HAKaM (IT0 YUCIIy U COCTaBY
YYACTBYIOIIMX B PEAKIUU BEIIESCTB, MO TEIUIOBOMY 3(D(EKTy, M0 W3MEHEHHUIO CTereHei
OKHUCJICHHUS XUMUYECKUX DJIEMEHTOB, [0 00pAaTUMOCTH, 10 YYaCTHIO KaTajn3aropa). JK30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEPMOXHUMHUYECKUE YypaBHEeHUsA. lloHsAaTHne o CKOpocTH
XUMHUYECKON PEaKIUU.

1.4

[TonsiTie 00 0OpaTUMBIX M HEOOPATUMBIX XUMHUECKUX peakuusX. [IoHsATHEe 0 TOMOreHHBIX
U TeTepOreHHbIX peakuusix. [Ionarre o xumMuueckoM paBHOBecHH. PAaKTOPBI, BIUSIOIINAE HA
CKOPOCTh XUMHUYECKON PEAKIIMH U MTOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

1.5

OKHCIUTEIIHFHO-BOCCTAHOBUTEIIHLHBIE pEaKknuu, BJICKTPOHHI)IP'I OajlaHC OKHCIUTEIBHO-
BOCCTaHOBUTEJILHOMN peaKum. CocraBnenue YpaBHEHHI OKUCITATENBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUH C HCIOIb30BAaHUEM METO/1a AJIEKTPOHHOTO OajaHca.

1.6

Teopust 3MIEKTPOIUTUYECKON AUCCOLMALMM. IDIEKTPOJIUTHI U HENIEKTPOJIUTHL. KaTHOHBI,
aAHUOHBI. MeXaHW3M JUCCOIMAIIMN BEIICCTB C PA3IMYHBIMH BHJIAMH XUMUYECKOW CBS3H.
Crenenp nmuccornanuu. CuiabHbIE W ciaOble SJEKTPONHUTHL. Peakinun HOHHOTO OOMeEHa.
VYcnoBus MNpOTEKaHHWs] PEaKiidi HMOHHOTO OOMEHa, TOJHBIE M COKpaliéHHbIC HOHHBIC
ypaBHeHUs1 peakiuii. CBOMCTBAa KUCIOT, OCHOBAHUM W COJICH B CBETE MPEICTaBICHUN 00
AJIEKTPOJIUTUYECKON aucconnaruu. KadyecTBeHHble peakiuu Ha HWOHBL. [loHsATne o
TUAPOJIN3E COJICH.

1.7

XUMUYECKUN HSKCIEPUMEHT: O3HAKOMJICHHE C MOJENSIMH KPUCTAIMYECKUX PEHIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETaIoB (rpaduTa M ajiMasa), CIO0KHBIX
BEIIECTB (XJIOpHJIa HATPHS); UCCIEOBAHIE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEeaKInu
OT BO3JCUCTBHS PA3NIUYHBIX (PAKTOPOB; HCCIEIOBAHHE DJIEKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, MpoIlecca TUCCOIMALMN KUCIOT, HIeouel U coiel (BO3MOYKHO HCIOIb30BaHHE
BHJICOMATEPUAJIOB); TPOBEACHUE OMNBITOB, WUIIOCTPUPYIOMINX TMPU3HAKU TMPOTEKAHUS
peakiuii HOHHOTO oOMeHa (oOpa3oBaHHE OcCajKa, BbIJENEHUE raza, 00pa30BaHUE BOJIbI);
OTIBITOB, WJLTIOCTPUPYIOIIUX MPHUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHA
(ropeHue, peakluy pas3yIoKEeHUs, COCUHEHUS); PACO3HABaHNE HEOPraHMYEeCKUX BEIIECTB
C TIOMOIIIBbIO KaY€CTBEHHBIX PEAKIIM Ha MOHBI; PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTtanasl 1 BX cCOeTUHEHUS

2.1

O6ma51 XapaKTCpUCTUKa TaJIOTCHOB. OcobeHHOCTH CTPOCHUA AaTOMOB, XapaKTCPHLIC
CTCIICHU OKHCJICHHA. CTpO@HI/Ie nu (1)I/I3I/I‘IGCKI/IG CBOICTBaA MPOCTBHIX BCHICCTB — TI'aJIOI'CHOB.
XHMHYECKHE CBOMCTBA Ha puMepe xjaopa (B3aHMOﬂeﬁCTBHC C MCTallilaMu, HEMCTaJlJlaMH,
H_[eJ'IO‘IaMI/I). XJ'IOpOBO,[[OpOI[. Comnstaas KHUCJI0Ta, XHUMHYCCKHC CBOﬁCTBa, TMOJIY4YCHHUC,
NPUMCHCHUC. I[eﬁCTBHC XJIOpa U XJIOpOBOAOPOOda Ha OpraHU3M UYCJIOBCKA. Baxwueiine
XJIOPUABI U KX HAXOXKICHUC B IIPUPOJIL.

2.2

OOmas xapakrepuctuka 3meMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapaKTCPHBIC CTCTICHU OKUCIICHUA. CTpOCHI/IC )51 (I)I/I3I/IquKI/Ie CBOMCTBa MMPOCTBIX BCIICCTB —
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KUCIIOpOJa M Cepbl. AJUIOTPONHBIC MOJU(UKAIMUA KUCIOPOJa U Cepbl. XUMHYECCKUE
cBoiicTBa cepbl. CepoBOJIOPOJI, CTPOCHUE, (GU3UIECKHE U XUMHYECKHE CBOicTBa. OKCHIIBI
Cepbl KakK TMPEICTABUTEIM KUCIOTHBIX OKcHIOB. CepHas Kuciora, (Qu3nvecKkue u
XMMHUYECKHE CBO¥CcTBa (0OLIME KaK MPEICTaBUTENs KJacca KHCIOT M CIeHU(pUYECKUe).
XUMHUYECKUE PEAKIUH, JISKAIIUE B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJYYCeHUs CePHOM
kucnoTel. [Ipumenenue. Comu cepHON KUCIOTHI, KAYSCTBCHHAS PEaKIUs Ha Cylb(aT-HOH.
HaxoxeHue cepbl U €€ COeIMHEHHI B MpUpoie. XMMHUYECKOE 3arpsi3HECHUE OKPYKaIOIIeH
Cpelbl COECIUHEHUSMHU Cepbl (KUCIOTHBIE JO0KIU, 3arpsi3HEHUE BO3yXa M BOJOEMOB),
CTIOCOOBI €ro MpeI0TBPAICHUSI.

2.3

OO6mrast xapakTtepuctuka 3neMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEepHbIE CTENEHU OKHCIEHUS. A30T, pacnpocTpaHEHHE B NpUpoje, (u3nyueckue u
XUMHueckue cBoictBa. KpyroBopor azora B mnpupoje. AMMHaK, ero (U3WYecKue u
XMMHMUYECKHE CBOMCTBa, MojydeHHe U npuMeHeHue. Coiau aMMOHHS, UX (QU3NYECKHE U
XMMHMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiusi Ha HOHbl aMMOHUS. A30THas
KHCII0Ta, €€ mojyueHue, Gpu3nyeckue U XuMHieckue cBoicTBa (00II1e KaK MpeicTaBuTes
KJ1acca KHCIOT U crieuupuyeckue). Micrnoap30BaHue HUTPATOB U COJIEH aMMOHUS B KAUECTBE
MUHEpaJIbHBIX yA00peHuid. XUMUYEeCcKOe 3arpsi3HeHNe OKpYXKaroIIe cpe/ibl COeTMHEHUSIMU
a30Ta (KHCIOTHBIE JI0K]U, 3arpsi3HEHNE BO3/yXa, TOUYBBI M BOJOEMOB).

9 KJIACC

Kon

IIpoBepsiemMble Y1eMEHTHI COIePKAHUS

1.4

docdop, amwtoTpornHeie Moaudurauu dochopa, GU3MIECKHEe U XUMUYECKUE CBOWCTBA.
Oxkcun dochopa(V) u docdopnas kucinora, Gu3nyeckue M XUMHUYECKHE CBOWCTBA,
nonydeHue. Mcnonp3oBanue hocdaTtoB B kKauecTBE MUHEPAIBHBIX YI0OpPEHUH.

1.5

O6mrass xapaktepuctuka 3meMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble  CTENEHH  OKHUCJICHHUS.  YTIEepoJ,  aJIOTPOIHble  MOJudUKaIuy,
pacnpocTpaHeHue B Ipupoje, (u3MuecKne W XUMHYECKHUE CBOMCTBa. AJcopOrus.
Kpyrosopot yriaepoaa B mpupoae. Okcuabl yriepona, ux (U3NYECKHE U XUMHUYECKUE
CBOWCTBA, JEHCTBUE HA >KUBBIE OPraHU3MBI, MOJYYEHHE U MPUMEHEHHE. DKOJOTMYECKUE
npoOsiembl, cBA3aHHbIE ¢ okcujaoMm yriepona(IV); runoresa rino0anbHOrO MOTEIUICHHUS
KIIUMaTa; MapHUKOBBIM 3ddekT. YroipHas Kuciota U e€ coid, uX (U3NYECKHE U
XMMHYECKHE CBOMCTBA, MOIy4YeHHE U NMpUMeHeHne. KauecTBeHHasi peakiius Ha KapOoHaT-
noHbl. Mcnonp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIbCKOM
XO35MCTBE.

1.6

HCpBOHa‘IaJ'ILHLIC MOHATHS 00 OpraHN4YeCKUuX BCHICCTBAX KAK O COCAUMHCHHUAX YIJICPOLA
(MeTaH, 9TaH, 3TUJICH, allCTUJICH, 3TAHOJI, TJIULCPUH, YKCYCHAasd KI/ICJ'IOTa). Hx coctaB u
XUMHUYCCKOC CTPOCHHC. [ToHsITHE O OMOJIOTMYECKH Ba)KHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX,
YrieBoax — M UX POJIM B JKU3HU YCIIOBCKA. MaTCpI/IaJ'IBHOC CANHCTBO OPraHUYCCKUX U
HCOPraHN4YCCKUX COCIUHEHMH.

1.7

Kpemuuii, ero ¢usndeckue U XUMHUYECKHE CBONCTBA, MOJNy4yeHHUE U TPUMEHEHHUE.
Coenunenus kpemHus B mpupoje. OOmme mpencraBienus o0 okcuae kpemuusa(IV) u
KpeMHUEBOW  kuciore. CunMKaTel, WX HCIOJB30BAaHUE B  OBITY, MEIUIIMHE,
MPOMBIIIJIEHHOCTH. BakHeillline cTpouTeNnbHble MaTepualibl: KepaMuKa, CTEKIIO, LIEMEHT,
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6eToH, xene300eToH. [Ipobrembl 6€30IMacHOTO UCTIOIb30BAHUS CTPOUTEIHFHBIX MAaTEPHAIIOB
B II0BCEIHEBHOU KU3HMU.

1.8

XUMHUYECKUH HKCIEPHUMEHT: H3ydeHHe OOpa3IloB HEOPraHMYECKUX BEIECTB, CBOMCTB
COJIIHOM KHUCIJIOTBHI; IIPOBEJACHUE KAaUECTBEHHBIX PEAKLM Ha XJIOPUI-UOHBI U HAOIIOJCHUE
MPHU3HAKOB MX MPOTEKAHMS; OIBITHI, OTPAKAIOMUE (PU3NISCKUE U XUMHUYECKHE CBOWCTBA
TaJIOTEHOB U HX COEOUHEHUH (BO3MOXXKHO HCIOJB30BaHUE BHJEOMATEPHAIIOB);
03HAaKOMJIEHHE ¢ 00pa3liaMu XJIOPUAOB (TAJIOT€HHI0B); O3HAKOMIIEHHE C 00pa3laMu cepbl U
e coelMHEHUsAMHU (BO3MOKHO HCII0JIb30BaHKE BUIEOMATEPUAIIOB); HaOII0IeHUE TIpoliecca
oOyrnmBaHUs caxapa MOJ JICHCTBHEM KOHIIEHTPUPOBAHHOW CEPHON KHCIOTBI, M3y4EHHUE
XMUMHMUYECKHUX CBOMCTB pa30aBiIeHHON CEpHON KUCIIOTHI, IPOBEIEHNE KaueCTBEHHOM peaKInu
Ha cynb(dar-uoH U HaOJ0IeHUE NTpU3HaKa €€ MPOTEKaHUsI; 03HAKOMJIEHHE C PU3NYECKUMU
cBolicTBaMHM as3oTa, (Gochopa MW HMX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATepHajoB), oOpasmamMu a30THBIX H (HOocHOpHBIX yHOOpeHUii; TMOJydeHHE,
coOupaHue, pacrio3HaBaHHE M H3y4yEHHE CBOMCTB aMMHaKa; MPOBEACHHE KayeCTBEHHBIX
peakuuii Ha HMOH aMMOHHUs W (ochaT-MOH U H3Y4YEHHE MPU3HAKOB MX MPOTEKaHUS,
B3aMMOJICHICTBUE KOHIIEHTPUPOBAHHOW a30THOW KHCIOTBI C MeAbi0  (BO3MOXKHO
WCIIOJIb30BAHME BHJIEOMATEPHANIOB); H3yYEHHE MoOJeNe KpHUCTAUIMYECKUX PEIIETOK
anmasza, rpaduta, ¢QyuiepeHa; O03HAKOMIIEHHE C TPOIECCOM aacopOIUU PacTBOPEHHBIX
BEILECTB aKTHBHPOBAHHBIM YIJIEM U YCTPOICTBOM MPOTHUBOrasza; MoJiyueHue, cobupaHue,
pacro3HaBaHUMEe W M3yYEHHE CBOMCTB YIJIEKUCIIOrO Ta3a; MpOBEICHHE KayeCTBEHHBIX
peakuuii Ha KapOOHAaT- W CWJIMKAT-MOHBl W U3yYEHUE MPHU3HAKOB MX MPOTEKAHUS;
O3HAKOMJIGHHE  C  MPOAYKUMEH  CHUJIMKATHOM  MPOMBIIIJICHHOCTH;  peIleHue
SKCIIEPUMEHTAJIbHBIX 33a4 10 TeMe «BaxkHel e HeMeTalIbl U UX COeTUHEHUSD).

MeTaajabl 4 UX COeAMHEHHS

2.1

OO6mras xapaKTEepUCTUKA XUMUYECKHUX DJIEMEHTOB — METAJUIOB HA OCHOBAHUH UX TOJIOKECHHUSI
B [lepuouueckoii cucreme xumuueckux anemenToB J1. Y. MeHieneeBa v CTpOCHUSI aTOMOB.
Crtpoenune MeTaiioB. MeTaJmmndeckas CBsA3b U METa/NIMUECKasi KPUCTAIIMUECKas PEeIIéTKa.
DIIEKTPOXUMHUYECKUH PsiJl HAIPSHKEHUI METaJJIOB.

2.2

Ouznyeckue U XUMUYECKUE CBOMCTBAa MeTasuioB. O0Iue crnocoObl MOIy4eHUs METaJIOB.
[TonsiTHe O KOPPO3UU METAJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl
(ctramp, 4yryH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

2.3

[lenouynsle MeTauibl: mojiokeHue B llepuoanueckoil cucTeMe XUMHUYECKUX DJIEMEHTOB
. 1. MenneneeBa; CTpOoeHHE HMX AaTOMOB; HaxOoXAeHHE B Impupoae. Dundyeckue Hu
XMMHYECKHE CBOWCTBA (HA mpuMepe HaTpus U Kanusi). OKCUAbl U TUAPOKCUABI HATPUS U
kanusi. [IpuMeHeHune mea0YHbIX METaUIOB U UX COSTMHEHHH.

2.4

[IlenouyHo3emMeNnbHBIE METAIBI MAaTHUM U KalbLUi: IoJ10keHue B [lepuoanueckoil cucreme
xumudeckux 3neMeHToB Jl. 1. MenneneeBa; cTpoeHHE X aTOMOB; HaX0K/JIEHUE B IPUPOJIE.
®u3znueckue M XUMUYECKHE CBOWCTBA MarHus W KajipliMs. BaxkHelue coenuHEHHs
KanbIus (OKCH]I, TUIPOKCU, coyin). JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHUS.

2.5

AnroMuHMIH: TIOJIOKCHUEC B HepHOHHqCCKOﬁ CUCTEMC XUMHUYCCKUX 9JICMCHTOB
I[. " MCH,Z[CJ'ICCB&; CTPOCHUC aTOMa; HAXOXJICHHUC B IPUPOLIC. du3NYeCKUe U XUMHUUYECKHE
CBOIICTBA aTIOMUHHUSL. AM(bOTepHLIC CBOICTBA OKCHIA U THAPOKCHU A A TFOMUHUA.

2.6

Keneso: TTOJIOXKCHUC B HepHOZ[quCKOﬁ CUCTEMC XUMHNYCCKHUX 9JICMCHTOB
I[. n. MeHzLeneeBa; CTPOCHHUC aTOMA; HAXOKACHUEC B IIPUPOIC. DduznuecKkue 1 XUMHISCKHUE
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cBoiicTBa kene3a. Oxcuapl, runpokcuasl U conu skeneza(ll) m sxenesza(Ill), ux cocras,
CBOMCTBA U MOJyYEHHE.

2.7

XUMHUYECKUH SKCHEPUMEHT: O3HAKOMJIGHHE C 00pa3lamMu METaIOB M CIUIaBOB, HX
(U3NYEeCKUMHU CBOMCTBAMH; H3Y4YE€HHE pE3yJbTaTOB KOPPO3HH METAJUIOB (BO3MOXKHO
HCII0JIb30BAHNE BHIE€OMATEPUAIOB), OCOOCHHOCTEN B3aUMOJCHCTBUS OKCUAA KajbLUs U
HaTpUsl ¢ BOJIOM (BO3MOKHO HCIIOJIb30BAHHME BUAECOMATEPUAJIOB); MCCIIEJOBAHUE CBOMCTB
KECTKOM BOJBI; IpoOLEcca TOPEHHS JKele3a B KHUCIOpoAE (BO3MOKHO MCIIOJIb30BaHUE
BHJIEOMATEPUAJIOB); PU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAaKLUM HAa MOHBI (MarHus,
KaJpLusl, aIFOMUHUS, UHKA, sxkene3a(ll) u xenesa(lll), menu(Il); Habmronenue u onucanue
MIPOLIECCOB OKpAIIMBAaHUS IUIAMEHM HOHAMU HATpUs, Kalusg W KajblUs (BO3MOXHO
HCII0JIb30BAHME BUJEOMATEPHUANIOB); HCCleA0BaHME aM(OTEPHBIX CBOMCTB TUAPOKCUIA
QTIOMUHMS M THAPOKCHJA LMHKA; pEIIeHHE DSKCIEPUMEHTAIBHBIX 3a/Jad 10 TeMe
«BaxHenmue MeTauibl ¥ UX COCAMHEHUSY.

XuMHS M OKPYKAIOLIAs cpeaa

3.1

HoBeie Marepuansl m TexHoJioruu. BemectBa u Martepuanbl B NMOBCEIHEBHOW JKU3HU
yernoBeKka. XHWMHUS M 37I0poBbe. be3ornacHoe HMCMOIb30BaHUE BEHIECTB M XUMHUYECKUX
peaknuii B ObITy. [IepBast moOMOIs TPH XUMHUUYECKHUX 0KOTaX M OTPABICHUSX.

3.2

OCHOBBI 3KOJIOTHYECKOW IPaMOTHOCTH. XHMMHMYECKOE 3arpsi3HEHUE OKPYKAKOIIEH Cpenbl
[NAK. Ponp xumMum B pelIeHWH DSKOJIOTHYECKUX Mpobaem. IlpupoaHble HCTOUHUKU
YTIE€BOIOPOJOB (YroJib, MPUPOIHBIN Ta3, HEPTh), TPOIYKTHl X MEPEepadOTKH, UX POJIb B
OBITY W IPOMBILIEHHOCTH.

34.3

XUMUYECKUH IKCTIEPUMEHT: U3yuyeHHEe 00pa3lioB MaTepuaioB (CTEKJIO0, CIUIaBbl METAJIOB,

MOJIMMEPHBIC MaTEPHAIIBI).

8. MIPOBEPSIEMBIE HA OI'D 11O XUMUHU
PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI
OCBOEHHsI IPOrpaMMbl 0230BOr0 YPOBHS

IlpencraBiaenue:

0 II03HABAEMOCTH SIBJICHUM npupoAbl, ITIOHNMAHUC OOBEKTUBHOM 3HAYMMOCTHU
OCHOB XMMHUYECKOM HAayKH KakK obnactu COBPEMCHHOI'0O €CTCCTBO3HAHUA,

1.1 KOMIIOHCHTA O6H_ICI‘/'I KYJIbTYPBI U HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKAa B

YCIOBUAX COBPEMCEHHOT'O 06H_ICCTB8.; INOHUMAHHUEC MECTa XUMHUHN CPEIANU APYIrux
€CTCCTBCHHBIX HAYK,

0 HAY4YHbBIX MECTOHNAaX IIO3HAHUA, B TOM YHCIIC OKCICPUMCHTAJIBHBIX U
TCOPCTUYUCCKUX MCETOAAX HCCICHAOBAHUA BCHICCTB U U3YUYCHUA XUMHUUCCKHUX

12 peakxIuii; yMeHue HCIOIb30BaTh MOJENHU Al OOBSICHEHHs] CTPOCHUS aTOMOB U
MOJIEKYIT;
0o cbepax mnpodecCHOHATBHOW MAESITeTBbHOCTH, CBS3aHHBIX C XUMHEU U
13 COBPEMEHHBIMU TEXHOJOTUSMHU, OCHOBAHHBIMM HAa JOCTHXKEHUAX XUMHUYECKOU

HAyKH{, YTO MO3BOJIUT OOYyUYaIOIIMMCS pacCMaTpUBaTh XUMHIO Kak cepy cBoei
Oyayuielt nmpoQeccHOoHaNbHON MEesITeTbHOCTH U CAENaTh OCO3HAHHBIA BBIOOP
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XUMUU KakK MPO(UIBHOrO MpeaMeTa MNpu IMEepPexoje Ha YPOBEHb CPEIHETO
o011ero o0pa3oBaHuUs.

Buaagenne cucTeMoii XUMHYECKHX 3HAHMH H YMEHUE NIPUMEHATH CUCTEMY
XUMHUYECCKHUX 3HaHHﬁ, KOTOpasi BKJIIYA€T:

2.1

BOKHEUILINE XMMHUYECKUE TMOHSTHS: XUMUYECKHWA D3JIEMEHT, aToOM, MOJIEKYJa,
BEIIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OJJHOPOIHAS M HEOJHOPOIHASI CMECH,
OTHOCHUTEJIbHBIE aTOMHAsI U1 MOJIEKYJISIPHAs. MacChl, KOJIMUECTBO BEIIECTBA, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, OKCHJT, KUCIIOTa, OCHOBAHHE, COJIb (CPEIHSIs),
XUMHUYECKasi PeaKlMs, PEaKiMu COCIUHEHUS, PEaKIUU PA3JIOKEHUs], PEaKIuu
3aMEIIeHUs, peakuuu OoOMEeHa, TeIUIOBOM »HPQEeKT peakuuu, -3K30- U
SHIOTEPMHUECKHE PEAKIIMH, PACTBOP, MAaccoBas JI0JIsI XMMHUECKOTO IJIEMEHTA B
COEIMHEHUH, MacCOBas JIOJISl M MPOLIEHTHAS! KOHIICHTPAIIHs BEIECTBA B PACTBOPE,
SIIPO aToOMa, JIEKTPOHHBIA CJIOM aToMa, aToOMHas OpOHTalb, pPaJuyC aToMa,
BaJIEHTHOCTD, CTETIEHb OKUCIICHUS, XUMHYECKasl CBS3b, AIEKTPOOTPHUIIATETHLHOCTD,
MOJISIpHAsT W HETOJIApHAsT KOBAJCHTHAs CBsI3b, MOHHAS CBS3b, METaJUTUYECKas
CBSI3b, KpUCTAUIMYECKass pemeérka (aToMHas, HWOHHAs, MeETaJUTnYecKas,
MOJICKYJISIpHAsi), HWOH, KaTHOH, AaHWOH, OJJIEKTPOJMT W  HEIJIEKTPOJIUT,
ANEKTPOIMTAYECKAS TUCCOIMAIINSA, PEAKIINAd HOHHOTO OOMEHA, OKHCIIMTEIHHO-
BOCCTAHOBHTEILHBIC PEAKIIMH, OKHCIUTENIb W BOCCTAHOBHUTENb, OKUCICHHE H
BOCCTAHOBJIEHHE, JJIEKTPOJIM3, XUMHUYECKOE paBHOBecHe, OOpaTuMble U
HEOOpaTUMbIC PEAKIMH, CKOPOCTh XUMHYECKOW peakimu, karammzartop, IT/IK,
KOPPO3Hsl METAIJIOB, CILIABBI;

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBI XUMUH: 3aKOH COXPAHEHHS MaCChl, TEPHOINIECKUAN
3akoH /. 1. MenzeneeBa, 3ak0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo;

2.3

TEOPUH XUMHH: aTOMHO-MOJICKYJISIpHAsT TEOPHS, TEOPHUS DSICKTPOJUTHUECKON
JIMCCOIMAIIAH.

Biaanenune ocHoBaMM XMMHUYECKOH TPAMOTHOCTH, BKJIIOYAOLIIEH:

3.1

yYMEHHE MPABUIBHO HCIIOJIb30BATh U3YUYECHHBIE BEIIECTBA MU MaTepHalbl (B TOM
yyclie MUHEpaJbHble YIOOPEHUsI, METAJIbl U CIUIABbI, MPOJIYKTHI IIepepaboTKu
OPUPOJIHBIX HCTOYHUKOB YTJIEBOAOPOJOB (YIJisi, MPUPOJHOTO ras3a, HedTH) B
OBITY, CEJIbCKOM XO3SIICTBE, HA MPOU3BOJACTBE U MOHUMAHUE 3HAUYCHUS KUPOB,
OENKOB, YTIEBOI0B JIJIsl OpraHM3Ma YeJIOBEKa; YMEHHUE MPOTrHO3UPOBAThH BIUSHUE
BEIIECTB M XMMHYECKHX MPOIECCOB HAa OPraHW3M YeJOBEeKa M OKPYKAIOUIYIO

IPUPOJIHYIO CPENY;

3.2

YMCHHUEC HHTCIpUPOBATH XUMHWYCCKUC 3HAHHWA CO 3HAHUAMU APYIrUX y‘Ie6HBIX
NpeaAMETOB,

3.3

HaJIM4Ke OnbITa paboThl C pa3IMYHBIMM UCTOYHUKAMHU MH(OpPMAIMU 110 XUMHUU
(HayyHass W HAy4YHO-TIOMYJIsSpHas JIMTepaTypa, CJIOBapu, CIPABOYHHKH,
UHTEPHET-PECYPCHI) ;

3.4

YMCHHC 0O0BEKTHBHO OIICHMUBATb I/IHq)OpMaI_II/IIO 0 BCHICCTBAX, UX PCBPALICHUAX
U IMPAKTUYCCKOM IPUMCHCHUHU U YMCHHUC UCII0JIb30BATh e€ s peHICHUA y‘-IC6HO'

IIO3HAaBaTCIbHBIX 3a/1a4.
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BJIaI[eHI/Ie OCHOBaMH IIOHSATHHHOTO arrmapara 1 CUMBOJIMYCCKOI'O A3bIKa XUMHUU

4 JUTSL COCTaBJICHUS (DOPMYJT HEOPTAaHMUYECKUX BEIIECTB, YPABHCHHI XHMHYECKUX
peakumii; ocHoBamu xuMudeckoit Homenknatypsl (IUPAC u tpuBnanbHoOi).
YMeHue oObSICHATH CBSI3b IMOJIOKEHUS dieMeHTa B [lepuoamueckoit cucreme ¢

5 YHUCIIOBBIMH XapaKTCPUCTHKAMHU CTPOCHHUS aTOMOB XHUMHUYECKHX JJICMCHTOB
(cocTaB u 3apsiz siapa, o0IIee YMCIIo AIIEKTPOHOB), paclpeaesiCHHEM dIEKTPOHOB
10 DPHEPTCTHUECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KA U KATBIIUS.
[IpencraBinenue O MNEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHUMHUYECKUX

6 JJIEMEHTOB (paguyc aroMma, 3JEKTPOOTPHUIIATEIBHOCTE), MPOCTHIX M CIOKHBIX
BEILLECTB OT IIOJIOKEHUs 3JeMeHTOB B Ilepmomnueckoil cucreme (B MalbIx
MepPHOJIaX U TJIABHBIX MOATPYIIIAX) U JICKTPOHHOTO CTPOCHHUS aTOMA.

7 Ymenue kiaccupuuMpoBaTh:

7.1 XUMHYECKHE DJIEMEHTHI,

7.2 HEOpPraHMYECKHE BEIECTBA,

7.3 XUMHYECKUE PEAKIINH.

8 YMeHue onpeaensithb:

8.1 BAJICHTHOCTB M CTEIICHb OKUCIICHUS XUMHUYECKUX JICMEHTOB, 3apsijl HOHa,

8.2 BHJT XUMHYECKOM CBSI3U M THIT KPUCTAIUTHYECKON CTPYKTYPHI B COCTUHEHUSX,

8.3 XapaKkTep Cpelbl B BOJHBIX pacTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH);

8.4 OKHUCJIUTEh U BOCCTAHOBUTEJIb.

9 YMeHue xapaktepu3oBaTh Guznvecknue 1 XMuMUYeCKHeE CBOMCTBA:

0.1 MPOCTBIX BEUIECTB (KUCIOPOJ, 030H, BOAOPO, rpadut, anmas, KpeMHHUH, a30T,

' dbocdop, cepa, Xmop, HATPUH, KU, MATHUN, KaJTbIIUHA, aTIOMHUHHAM, KEJE30);

CIIOHBIX BEIIECTB, B TOM YHCIE HMX BOJHBIX PacTBOPOB (BoJa, aMMHAaK,
XJIOPOBOJOPO/I, CEPOBOJIOPOA, OKCUIBI U TUApoKcuaAbl MetaioB |-lIA rpynm,

9.2 amomunust, meau (1), nunka, xenesa (11 u 1), oxcunsr yruepoma (I u 1V),
kpemuus (1V), azora u gocdopa (Il u V), cepwt (IV u V1), cepuucras, cepnas,
a30THUCTas1, a30THas1, pochopHas, yroapHas, KpeMHUEBas KUCIOTA U UX COJIN);
POTHO3UPOBATh M XapaKTEpPU30BaTh CBOMCTBA BEIECTB B 3aBUCUMOCTU OT HUX

9.3 COCTaBa M CTPOEHUS, MPUMEHEHHE BEIECTB B 3aBUCMMOCTH OT HUX CBOMCTB,
BO3MOYKHOCTh MPOTEKAHHS XUMUYECKUX PEBPAIICHUN B PA3IMYHBIX YCIOBHSIX.

10 YMeHHe cOCTABJISATH MOJIEKYJIsIpPHbIE U HOHHbIE YPABHEHHS PeaKIUii, B TOM
yucJie:

10.1 peaxIii HOHHOTO OOMeHa,

10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINA;

10.3 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA W3YUYEHHBIX KIAcCOB (TpyIm)

' HEOPraHMYECKUX BEIECTB;

10.4 MOATBEPKIAIOIINX TEHETUYECKYIO B3aUMOCBS3b MEXKIY HUMH.

11 YMeHue BHIYHCIATH (IPOBOIUTH PACYETHI):

111 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO i MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JI0JTIO

' XMUMHYECKOTO AJIEMEHTA B COCIMHEHHH,
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
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11.3

KOJIMYCCTBO BCIIECCTBA U €ro Maccy, 00BeM ra3oB ;

11.4

[0 ypaBHEHUSAM XUMHUYECKMX pEaKUUW M HaXOAUTh KOJIWYECTBO BEIIECTBA,
00BEM U Maccy peareHTOB MU MPOYKTOB PEaKIUH.

12

Baanenue (3HaHMe OCHOB):

12.1

OCHOBHBIMM METOJIaMHU HAy4YHOrO I[O03HaHUS (HaOJMIOJEeHUE, W3MEpPEHUE,
SKCIEPUMEHT, MOJEIMPOBAHNWE) IPU H3YYEHHUM BEIIECTB U XUMHYECKHX
SBIICHUI; yMEHHE C(HOPMYITHUPOBATH TPOOIEMY H IIPETIOKHUTH IYTH €€ PEIICHHS,

12.2

0e30macHON paboOThl C XMMHUYECKHMMH BEIICCTBAMH, XUMHUYECKOW TOCYAOH H
71a00paTOPHBIM 000PYIOBAHUEM;

12.3

npaBWjaMu 0O€30TaCHOTO OOpalleHHs] C BEIIECTBAMH, HWCIOJIb3YEMBIMH B
MOBCETHEBHOMW KU3HH, MPABUJIAMHU TTOBEJICHUS B LIEJISAX COEPEKEHUS 3I0POBhS U
OKpYXarollel MpUPOTHON CpeJibl; TOHUMaHKE Bpeaa (OMacHOCTH) BO3IACHCTBUSA
Ha KUBBIE OPTaHU3MBI OMNpPEACIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS H
MIPEIOTBPAIICHUS X BPSIHOTO BO3JICHCTBHS.

13

Haanune NPAKTUHIECCKUX HABBLIKOB INVIAHUPOBAHUA H OCYIICCTBJIICHUSA
CJICAYIIUX XUMUICCKUX IKCIICPUMEHTOB:

13.1

W3y4YeHHE M ONHCAHHE (QU3NYECKHX CBOWCTB BEIIECTB; O3HAKOMIIEHHE C
(Gbu3MYeCKUMU W XUMHYECKUMHM SIBJIGHUSMHU; OTBITHL, WJUIIOCTPUPYIOIIHE
MPU3HAKU IPOTEKAHUS XUMUYECKUX PEaKIuii;

13.2

W3YYCHHE CITIOCOOOB pa3JieICHUs CMECeiH;

13.3

MOJIyYeHUE KHUCIOpPOJa M HM3y4eHHE €ro CBOMCTB; MOJy4eHHE BOJOpOJaa U
M3Y4YEHHE €T0 CBOMCTB; MOJIy4YE€HHE YTJIEKUCIIOTo ra3a U U3y4eHHe ero CBOMCTB;
MOJIyueHHE aMMHUaKa U U3y4eHHe ero CBONCTB;

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MACcCOBOW J0JIEM pacTBOPEHHOTO
BEIIECTBA,;

13.5

NpUMEHEHUE WHANKATOPOB (JlakMyca, METWIopaHxka U (eHondTanienHa) s
OTIpEJICIICHUs XapaKTepa Cpeibl B paCTBOPaX KUCIOT U IIEIOYCH;

13.6

HUCCICAOBAaHHUEC M OIIMCaHUC CBOMCTB HEOPraHM4YECCKUX BCIICCTB pPa3IMYHBIX
KJIaCCOB; M3Yy4YCHUEC BSaHMOﬂeﬁCTBHH KHCJIOT ¢ MC€TaJllTaMH, OKCHJaMHU METaJlJIOB,
pacTBOPUMBIMH W HEPACTBOPHUMBIMU  OCHOBAHUSAMH, COJISIMU; TIOJTYUCHHUC
HCPACTBOPHUMBIX OCHOBaHI/Iﬁ; BBITCCHCHUEC OJJHOTO METaJlJIa IPYIr'UM U3 paCTBOpa
COJIM, HCCIICAOBAHHNC aM(I)OTepHBIX CBOMCTB THAPOKCUA0B aJIFOMHHHS M TUHKA,

13.7

peIICHUEC OKCICPHUMCHTAJIBHBIX 3ada4 II0 TEMaM: «OCHOBHBIE  KJIACCHI
HCOPraHUYCCKUX COCﬂHHCHHﬁ)); ((SJIGKTpOHI/ITI/I‘leCKaSI Jucconuanus,
«Baxneiine HeMeTaaabl U HUX COCOUHCHU, «Baxneinmne MeTaaabl U HUX
COCAUHCHU»,

13.8

XUMUYECKHE SKCIEPUMEHTBI, WJUIIOCTPUPYIOIIME TPU3HAKK MPOTEKAHUS
peakuuif MOHHOro OOMEHa; KayeCTBEHHbIE PEaKIUM Ha IPUCYTCTBYIOIIHME B
BOJIHBIX pPAcTBOpax HOHBI: XJIOpHI-, OpoMHUa-, HOAMI-, Cyabdar-, ¢docdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THJAPOKCUI-UOHBI, KAaTHOHBI aMMOHUS, MarHus,
KaJIbIIMS, ATFOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+), IUHKA.

14

YMmenue:
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NpCACTAaBIATL PE3YJIbTAThl SKCIICPUMCHTA B (bopMe BBIBOJOB, O0Ka3aTcCJIbCTB,
Fpa(bI/IKOB n TaGJII/II_[ M BBIABJIATH SMIIMPUYCCKUEC 3AKOHOMCPHOCT ;1

141

yCTaHABIIMBAaTh CBSA3M MEXKAY pEIbHO HAOIIOMaeMBbIMU  XHUMHYECKHMHU
14.2 SIBIICHUSIMH U TIPOLIECCAMU, TPOUCXOSIIUMHU B MAKpPO- U MUKPOMHPE, OOBSICHATH

IPUYHHBI MHOTOOOpa3usl BEIIECTB.

9. HEPEYEHbD JIEMEHTOB COJAEPKXAHMWS,
MMPOBEPAEMBIX HA OI'D ITIO XUMHUHU

Kon HpOBepﬂeMLIe IJIEMEHTBI COAECPKAHUSA

1 HepBOHa‘laJH)Hble XUMHUYECCKHEC TTIOHATUSA

1.1 | Yucreie BemiecTBa U cMecu. CriocoObl pa3ieieHus: CMecen.

1 2 ATOMI)I %1 MOJ'[eKy.]'[BI. XI/IMI/I'-ICCKI/IC DJICMCHTHI. CI/IMBOJ'II)I XUMHUYCCKUX DIICMCHTOB. HpOCTBIe
' U CJIOKHBIE BEIIECTRA.

1.3 | Xummueckast popmyna. BaneHTHOCTh aTOMOB XUMHYECKHX AJIEMEHTOB. CTENEHb OKHCIICHUSI.

3aKoH MHOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass aTroMHas macca. OTHocHUTeIbHAS

L4 MOJIeKyJsipHasi Macca. MaccoBasi 0151 XMMUYECKOT0 3JIEMEHTa B COSTUHEHU M.

15 KonunuectBo BemectBa. Mosb. MossipHast macca. Monsipablii 00bEM razoB. B3zaumocBs3b
' KOJIMYECTBA, MAaCChl U YHCJIa CTPYKTYPHBIX CAWHUI] BEIICCTBA.

16 @uU3MYeCKMe M XUMHYECKHE SIBJICHUSA. XHUMHYECKasg peakius W €& MNpHU3HAKU. 3aKOH
" | cOXpaHeHHs1 MacChl BEIECTB. XUMUUECKUE YPaBHEHUSI.

5 Ilepuonuveckuii 3axkoH u Ilepumoauveckas cucTeMa XUMHYECKHX JJIEMEHTOB

. U. MenneneeBa. CTpoeHHe aTOMOB.

[lepuomuueckuit  3akoH.  [lepuoguueckas  cucTeMa  XMMHUYECKHUX  BJIEMEHTOB
2.1 | JI. . MenneneeBa. Ilepuoapl u rpymnmbl. DU3MYECKUA CMBICT TOPSIKOBOTO HOMEPA,
HOMEPOB NEPUO/Ia U TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sifiep. M30Tonbl. DnekTpoHbl. CTpOECHHUE JIEKTPOHHBIX
2.2 | obosouek aromoB TmepBeIXx 20 XUMHYECKHX dyieMeHTOB llepuonnyeckoil cucTembl
. Y. Menneneena.

3aKOHOMepHOCTI/I B U3MEHEHHWH CBOMCTB XMMHUYECKUX DJIEMECHTOB IICPBBIX TpéX MNepuoa0s,
23 Kajaus, KaJlbIHuAa (pam/lyca aTOMOB, OQJICKTPOOTPHUATCIIbHOCTH, MCTAJULIMYCCKUX U
' HEMCTAJTINIMYCCKHUX CBOﬁCTB) Hn ux COCI[I/IHGHI/Iﬁ B COOTBCTCTBHH C ITOJIOKCHHUEM JJICMCHTOB B

Hepnonuqecxoﬁ CUCTCMC U CTPOCHUCM UX aTOMOB.

3 CTpoenne BelecTBa

31 XumMuueckas CBSI3b. KoBanenTHas (monspHas u HEMNOJISIPHAs ) CBSI3b.
' DIEeKTPOOTPULIATENILHOCTh XUMUYECKUX 371eMeHTOB. MloHHas cBs3b. MeTanyeckas CBs3b.
3.2 Tumnel KpucCTaNIMUECKUX PEMIETOK (aTOMHasi, HMOHHAs, METAJNIMYecKas), 3aBUCUMOCTh

' CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSA3H.
4 BaxHeiilide mnpeacTaBuTe/NM HeopraHmveckux Bemecrs. Hemeramnbl H  ux
coequHeHusi. MeTaJllibl M UX COeITUHEHU S
41 Knaccudukarus u HOMEHKJIaTypa HEOPraHUYECKUX COCJIMHCHU I : OKCHJIOB

(comeoOpasyromuye: OCHOBHBIC, KHCIOTHBIE, aM(OTEepHbIE) U  HecoieoOpasyrouue;
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OCHOBaHUH (IEIOYM M HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOACOAEpKAIUe U
OECKHCIOPOIHBIC, OJJTHOOCHOBHBIE I MHOTOOCHOBHBIC); COJICH (CPEAHMX M KUCIIBIX).

du3znyeckue U XUMHUYCCKHUE CBOMCTBa IMPOCTBIX BCUICCTB-HCMCTAJJIOB: BOJ0OpO/Ja, XJIOpa,

4.2 KHCIIOPO/Ia, CePHI, a30Ta, pochopa, yriepoaa, KPeMHHS.

43 du3nyecKue U XUMHYECKHAE CBOKWCTBA MPOCTHIX BEIIECTB-METAIUIOB: JIUTHS, HATPHS, KaJIHS,
" | Maruus u KanpLys, ATFOMUHMS, )Kele3a. DIEKTPOXUMHYECKUH Pl HAIPHKEHUH METAIIJIOB.
44 dusnyeckue W XUMHYECKHE CBOWCTBAa BOJOPOJHBIX COCAMHCHHWNA HEMETaJIOB:

" | XJIOpOBOJIOPO/Ia, CEPOBOIOPO/Ia, AMMHAKA.

45 dusnueckrue ¥ XMMUUECKHE CBOMCTBA okcuaoB HemeTawioB: cepol (IV, VI), azota (1L, 1V,
| V), docdopa (111, V), yraepoaa (II, IV), kpemuus (IV). [loaydenne 0OKCUI0B HEMETAIIOB.
46 Xumnueckue cBorcTBa okcuioB: MetauioB IA-IIIA rpymn, nunka, menu (I1) u xenesa (11, III).

[Tony4yeHne OKCHIOB METAILIOB.
47 XVMHYECKUE CBOWCTBA OCHOBAHUH B aM(OTEPHBIX THAPOKCUIOB (Ha MPUMEPE THIPOKCHIIOB
© | anromunus, xenesa, qunka). [loayuenne 0CHOBAaHUMN U aM(OTEPHBIX THAPOKCHIOB.
OO0mme XMMUYECKHe CBOMCTBA KUCIOT: XJIOPOBOJIOPOIHOM, CEPOBOOPOTHOMN, CEPHUCTOM,
4.8 | cepHOH, a3oTHOM, (PochopHOU, KpeMHHEBOH, yroybHON. OcoOble XUMHUYECKHE CBOMCTBA
KOHIICHTPUPOBAHHOHN CEPHOU M a30THOU KUCJIOT. [loydeHne KHCIIoT.
4.9 | O0mue XUMHYECKUE CBOMCTBA cpeTHUX cosieid. [lomydeHue comei.
4.10 [Tonyuenue, cobupanue, pacro3zHaBaHue BOAOPO/a, KUCIOPOa, aMMHUaKa, yrIIeKHCIIOTo ra3za
| B maGoparopun.
411 [Tonyyenne amMmMuaka, CEpHOM M a30THOM KHCJIOT B MPOMBIIUICHHOCTH. O0mue crocoObl
7| monyuenus meramios.
4.12 | T'enetnueckas CBsI3b MEXKIY KJacCaMU HEOPTaHWYECKUX COCTMHECHUM.
5 XuMHYeCKHE peaKkunu
Knaccudukanus XUMHUYECKUX peakUUid MO pa3jiNMyHBIM MPU3HAKAM: [0 YHCIY U COCTaBy
5.1 | y4acTBYIOIIMX B PEAKIMU BEIHIECTB, MO TEIUIOBOMY 3G (dEKTy, M0 M3MEHEHHUIO CTereHen
OKHUCJICHUS XUMUYECKUX JIEMEHTOB.
5.9 TennoBoil 3p¢deKT XUMHUYECKON peakluH, TEPMOXUMHUYECKUE YpaBHEHUS. OK30- H
" | DHAOTEPMHUYECKHE PeAKIUH. TEPMOXUMHUYECKUE YPABHEHHUS.
OKHUCAUTENEHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEeNU U BoccTanoBUTeNu. [lporeccs
5.3 | OKHUCIIEHUS W BOCCTAHOBJICHUA. DJIEKTPOHHBIN OallaHC OKUCIMTEIHbHO-BOCCTAHOBUTEIHHOM
peaxuu.
5.4 Teopust snexTponuTUyecKo Aucconuanuu. KaTHOHBI, aHHOHBL. JJEKTPOJUTHI U
" | eonekTpoauThl. CUIbHBIE ¥ ClIa0ble 31eKTPOIUTEL. CTENeHb AUCCOLMAIIUM.
55 Peakunu roHHOrO OOMeEHa. YCJIOBUS MPOTEKaHHs peakluidi MOHHOTO OOMEHa, TMOJIHBIE U
| cOKpalllEHHbIE MOHHbBIE YPABHEHHS PEAKIMIA.
6 XHMHA M OKpPY’KaOIIas cpena
BemectBa 1 Marepuaibl B MOBCEAHEBHOW KM3HHM ueloBeka. be3omacHoe HMCMOIb30BaHHE
6.1 | BemiecTB U XUMUYECKHX peaklnii B TabopaTopun u ObITy. [IepBas moMOIs MPU XUMUIECKHIX
0’KOTax M OTPaBIICHUSIX.
6.2 XUMHYECKOE 3arps3HEHHE OKPYKAoIIel cpelbl (KUCIOTHBIE JOXKIU, 3arpsi3HEHUE TOYBBI,

BO3Jlyxa U BOJOEMOB), crocoObl ero mnpenorBpamieHus [IpenenpHas pomycTumas
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koHneHTpauus BemectB (IIJK). Poib XxumMuum B pemieHUH 53KOJOTHYECKUX MpoOieM.
Ycunenne napHUKOBOTO APQeKTa, pa3pylieHre 030HOBOTO CIIOS.
[Ipumenenne cepsl, azoTa, Qocdopa, yriepona, KpeMHHS M HX COCIMHEHUH B OBITY,
6.3 MEIULMHE, TPOMBIIUIEHHOCTH M CEICKOM XO3siCTBE. [IpuMeHeHne METaioB U CIUIaBOB
' (cTanb, yyryH, AIOpaTIOMUHUN, OpoH3a) B OBITY M MPOMBINIJIEHHOCTH HX COCAMHEHHH.
[TonsiTHe 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3HH.
6.4 [IpupoHBIE MCTOYHUKH YIIIEBOJOPOIOB (YroJib, MPUPOAHBIA Ta3, HEPTH), MPOIYKTHI MX
nepepaboTku (OEH3MH), UX POJIb B OBITY M TPOMBIILIICHHOCTH.
[epBoHayaIbHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSMHEHUSX yriiepoa (MeTaH,
6.5 | aTan, 3TWIIEH, alleTHJICH, TAHOJI, TIIMICPHH, YKCYCHas KucioTa). [ToHsTHE 0 OHOJIOTHYECKA
B)XKHBIX BEIIECTBAX: JKUpaX, OEJKax, YIIIeBOAaX — M UX POJIM B KHM3HHU YEIOBEKa.
7 Pacuérni:
7.1 | no popmynaM XUMHYECKUX COEIUHEHMI;
7.2 | macchel (MaccoBOit) JIOJIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE;
7.3 | MO XUMHYECKUM YPAaBHEHHSIM.

10. YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLECCA

Oobsazamenvhvie yueodHvle Mamepuanst 0715 00y4arOuLe2oc

1. Xumus: 8 xmacc: 06azoBblii ypoBeHb: yueOHUK / O. C. I'abpuemnsn, U. I'. Octpoymos,
C. A. CnagxoB. — Mockaa: IIpocsenienune, 2023

2. Xumust: 9 kmacc: 6a3oBbiii ypoBeHb: ydeOnuk / O. C. I'abpuensn, U. I'. Octpoymos,
C. A. CnagkoB. — Mockaa: IIpocsenienne, 2023

Memoouueckue mamepuanwl 01a yuumens

1. Xumust (6a30BbIii ypoBeHb). Peamuzamms tpeboBanmii DPI'OC ocHOBHOTrO 00IIEro
oOpazoBaHus: MeToandeckoe nocodue st yuutens / KaBepuna A. A., [Iuuyruna I'. B.;
nox pen. I'. B. I[Tuuyrunoit. M.: ®I'BHY «MHCTUTYT cTpaTeruu pa3BuTHs oOpa30BaHH
PAO», 2022.

2. Metonuueckre pekoMeHAanuu 1o (GOPMUPOBAHUIO (DYHKIIMOHAIBHON TIpaMOTHOCTH
oOyuaronuxcs 5-9 KIaccoB ¢ UCIOJIb30BAHUEM OTKPHITOTO OaHKa 3aJaHuil Ha HUGPOBOH
mwiatgopmMe MO MIECTH HAMpaBJICHUSM (YHKIMOHAIBHON TpaMOTHOCTH B Y4eOHOM
mpouecce ¥ Uil TMPOBEIEHUS BHYTPHUILKOJILHOTO MOHUTOPHHra (OPMUPOBAHUS
(GbyHKIIMOHATBHOM TpamoTHOCTH oOy4atomuxcs / mox pex. I'. C. Kosanesoit. M: ®I'BHY
«HCTUTYT cTpareruu pasButus oopazoBanus PAOy, 2022.

3. CucreMa OIIEHKH JOCTIDKEHUN IUTAHUPYEMBIX MPEIMETHBIX Pe3yJlbTaTOB OCBOCHHUS
yuebHoro mpeameta «Xumus». 8—9 kmaccel: Metoandeckue pexomenaanuu. — @I'BHY
«ACPO», 2023.

4. Xumus (yriyOn€HHbl ypoBeHb). Peanuszaums tpe6oBanuit ®I'OC cpennero obiero
oOpa3oBanus: Mmetoandeckoe nocooue s yaurens. — PI'BHY «MCPOy», 2023.

5. JlocTmkeHHEe METanpeAMETHBIX pe3ylbTaTOB B paMKaX M3ydyeHHUS MPEIMETOB
€CTeCTBEHHO-Hay4HOTo Onoka (OCHOBHOe oOmiee o0O0pa3oBaHHE): METOJAUYECKUE
pekomenaauun. — ®I'BHY «M1CPOy», 2023.
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Hudghposwvie oopazosamenvhbie pecypcovl u pecypcol cemu uHmepHem

1.
2.
3.

N o ok

Ludposas 6udmmoreka LIOK https://lesson.edu.ru/catalog
Poccuiickas anekTponHas mkosa https://resh.edu.ru/subject/5/
https://him.1sept.ru/?ysclid=mqj62vtn43928956994 DNeKTpOHHAs Bepcus

«XHUMHUA»
http://www.prosv.ru — M3narensctBo «IIpocBerienue»

http://www.vgf.ru — U3agarensctBo «Benrtana-I'pad»

http://www.akademkniga.ru — 3marenbcTBO «AKaneMKHUTA/Y YeOHUK

http://www.ug.ru — Caiit «YuuTenabcKas razera

Ia3CThbl
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