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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XuUMHUM Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHUsl, IPEACTABICHHBIX
B ®I'OC 00O, a Takxke Ha OCHOBE (eaepaibHON pabouei mporpaMMbl BOCIIUTAHUS
U C Y4eTOM KOHIEMIMUMU TMpenojaBaHus ydeOHOro mpeamera «XuMuUs» B
oOpazoBaTebHbIX opranu3anusax Poccutickoit deaeparuu.

[Iporpamma mo xumuu 1a€T TPEACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS U Pa3BUTUS OOYYAIOIIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
npeaycCMaTpUBAET PACHpPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpPOBaHUE IO
pasienaM M TeMaM MPOTrPpaMMbl IO XUMHUH, OINpEIeseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATEIBHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus, a Takke TpeOOBaHUM K
pesynbrataMm oOy4YeHHs] XMMUU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XHMHUU CIY)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0y4aromierocsi, €ro MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUPYEMble XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPrud M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3alid  BO3MOXKHOCTEH NI CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIHOCOOHOCTEM
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW  JIEeSITEeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHON eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUarOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU O0ECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl  yd4eOHOro mpeameTa, KOTOpbIM  SBIAETCA  IEeAaroruuyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJBHBIX 3HAYMMBIX TOHSATHIM
OpraHUYeCKOM XUMHUHU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(HOopMHUpOBaHA HA OCHOBE
CUCTEMHOro noaxona kK €€ uszydyeHuro. ConepkaHue CKIAAbIBAETCS U3 CHCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI IOHATUN O XUMUYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHW30BAaHbl 10 MPUHIUITY
NOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHWK HAa OCHOBE TEOPETHUYECKUX IMPEICTABICHUI
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XHUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeCcTaBiICHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBIMOIHSS YHKIUHU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOIO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYyYHOU KapTHUHBI MUpA B JIOTHKE
€€ CUCTEMHOM NPHUPObL, IEHHOCTHOIO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HAHUSl B Hayke. M3yueHrne XMMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mupy», «buomorus. 5-7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHHM TPOUCXOAWT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JAaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTHYECKOMN
JEATENIbHOCTHU YEJIOBEKA 1 KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphIL. 3a/1aua
y4e0HOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHUYECKUX 3HAHUA —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUN, TOCTYIHBIX
00001IEeHNI MUPOBO33PEHUECKOTO XapaKTepa, S3blka HayKd, B MPUOOIICHUU K



HAayYHBIM METOJIaM TIO3HAHUS TP M3YyUYECHUU BEIICCTB M XUMHUYECKHUX PEAKIIUi, B
(dbopMHUpPOBaHUY U PA3BUTHH ITO3HABATECIIEHBIX YMEHUHN M UX PUMEHECHUHU B yU4eOHO-
MO3HABATEIBLHON U Yy4eOHO-UCCIIEI0BATENbCKON EATEIbHOCTH, OCBOEHUHU MPABUI
0e30macHOro o0panieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy u3yyeHUM XMMHUHM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKKUe LIEHU, KaK:

— (opMHUpOBaHHE WHTEIUICKTYAIBHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CaMOCTOSTEIHLHOMY MPHHATHIO PEIICHHM,
CIIOCOOHOM a/TalTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBHSIM JKH3HU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
oOydJarmmMXxcs K CaMOCTOSTSIBHOW TO3HABATEIBHOW JACATCIBHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMHWH;

— o0ecredeHne yCaoBui, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YUYarOIIUMUCS
OIbITAa Pa3HOOOPA3HOW JEATEIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KIFOYCBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUIOB JICITCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIIMOHATLHOM UM E€CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBACHATH W OLICHUBATh SIBICHHS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NeSITEeBHOCTH;

— ¢opMmupoBaHHE y O0OyYalOlUMXCS TYMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHS 1EHHOCTH XHUMHYECKUX 3HAHUW JJIs BBIPAOOTKH DKOJIOTUYECKH
IeJIECO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW MACSATEIBHOCTH B IEIIX
COXpPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHUS OOINEUYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUSI.

OO611ee uncio 4acoB, OTBEIEHHBIX /IS U3yYCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmero oOpa3zoBanus, coctaBisger 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMuUK B KU3HU YelIOBEKA. XMMUSA B CHUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UUCThIE BEIIECTBA U CMECH.
CniocoOnI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClIOXKHbIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas ¢popmysa. BaJleHTHOCT aTOMOB XMMUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENIbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUH.

KomnuecTBo BemiectBa. Moiib. MonsipHast Macca. B3auMoCBsI3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTMHEHMUIA.

OuU3NYECKUE U XMMUYECKUE ABJICHUS. XUMUYECKasi peakius U €€ MpU3HaKHu.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHusa. Knaccudukarms
XUMHYECKUX PEaKINi (COeAMHEHMS, Pa3JIOKEHUs, 3aMEIICHHs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu |
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYIOBaHUEM, U3YyUYEHUE U OIMMCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKUX BEIIECTB, HaOJO/IeHHE
¢usznuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPacTHUpaHHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJI0/ICHHE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakuuil (pa3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
Meau (II) mpu HarpeBaHuM, B3auMoAeHCTBUE keme3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, JUCTHILIIAIMSA, XpoMaTorpadusi, MpOBEJeHUE OUYNUCTKH MOBAPEHHOMN
COJIM, HAOIIOJEHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEICHHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJENIE MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3JIe€MEHT U MpPOCTOe
BemlecTBo. Haxokaenue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl
MOJIyYEHUs KHUCIOpoJa B Ja0OpaTopud U MOpoMbIIUIEHHOCTH. Kpyrosopot
KHciopoa B mpupoje. O30H — alioTponHasi MOAU(PUKAIUS KUCIOPOaa.



TemnoBoil 3p(HEKT XUMUYECKON pEeaKuuu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHUE MapHUKOBOIO 3(hdekra, pazpylieHue 030HOBOIO CIOS.

Bonopon — aneMeHT u npoctoe BemecTBo. Haxoxnenue Bonopoaa B NpUpoe,
(uznyueckre U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOcOO0bI nomydeHus. Kuciors
U COJIH.

MonsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YPaBHEHUSIM.

Oduznueckue CcBoMCTBa BOAbL. Boma Kkak pactBoputenb. PacTtBopsl.
HacpiieHHble 1 HEHACBIILIEHHBIE PAcTBOPbl. PacTBOpHMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpoJie M B )KU3HU 4YenoBeKa. KpyroBopoT Bonbl B IpUPO/IE.
3arpsi3HeHne NpUPOAHBIX BoA. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

Knaccudukanuss nHeoprannueckux coenuHeHui. Oxcuabl. Knaccudukanus
OKCUJOB:  coyieoOpa3yroniie  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3MUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukamnus kucinor. Homenknarypa kucinor. dusudeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Pan aktuBHocTn MetaimioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMHUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuit IKCnepumenm:

KA4EeCTBEHHOE ONPEAEIICHNUE COJIEPKAHUS KUCI0POaa B BO3AYyXe, MOJYUEHHUE,
coOupaHue, pacro3HaBaHWE W M3YyYEHHE CBOMICTB KHCIOPOAA, HAONIOACHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHSI BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Toxapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
UX CBOWCTB, IIOJIy4EHHE, COOMpaHUE, pACIIO3HABAHME W HW3YUYEHUE CBOICTB
BOJIOpoJa (ropeHue), B3auMoaencTBie Bojiopoaa ¢ okcuaom meau (1) (BoamoxHO
MCIIOJIb30BaHUE BHIEOMATEPHAIIOB), HA0II0IeHHE 0OPA3I0B BEIIECTB KOJIMUECTBOM
1 ™momb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOM
PaCTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C ONPENEIEHHOM MACCOBOM JOJIEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETaJIaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IoB HEOPraHUYECKUX BEIIECTB PA3JIMUHbIX KJIACCOB, HAOIIOACHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yYEHUE B3aUMOICCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METa/NIaMH, PEaKIIUil
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTaJllla JPYTUM U3 PacTBOPA COJIU, PEIIEHUE IKCIEPUMEHTAIBHBIX 33/1a4 MO0 TEME
«BakHeHnIune Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aTomMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble TOMBITKH KIaCCU(DUKAIMM XUMUYECKUX dJieMeHTOB. l[loHsTHe O
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIHI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menpneneesa. Koporkonepuoanas u juiuHHONIeproiHast popmbl [lepuoanueckoit
cuctembl xumudeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl u TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oTomnsl. DnekTpoHsl. CTpoeHne
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHMS pajnyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJIIMYECKUX CBOMCTB M0 TPYIIaM U HEPHUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB [JIA pa3BUTHs Hayku W npaktuku. [[. M. MenneneeB — y4yéHbli U
IpaKJIaHHH.

Xumunueckass cBsi3b. KoBaneHTHass (MOJIApHAasT W HENOJIAPHAs) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmunie ceéa3u

Peanuzamus MexXnpeaMETHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYLIECTBIISIETCS. YEpe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OO01Me ecTeCTBEHHO--HAYYHbIE MOHSATHS: HAyYHBIA (paKT, TUIOTE3a, TEOPHUS,
3aKOH, AaHallu3, CHUHTE3, Kiaccu(ukanus, NEePUOJUYHOCTb, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKE, U3MEPEHUE, MOJIENb, IBJICHHUE.

®dusznka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUM 3apsjl, BELIECTBO, TEIO0, OOBEM,
arperaTHOe€ COCTOSIHME BEIEeCTBA, Tra3, (U3MUYECKHE BEJIUYUHBI, E€IUHULIBI
U3MEpPEHHUs, KOCMOC, TUTaHeThl, 3BE3/b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEPaJIbl, TOPHbIE MOPOJIbI, MOJIE3HbIE
HCKONIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYecKasi peaKIusi

[lepuonuueckuii 3akoH. [lepronuueckas cucteMa XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XUMHYECKUX JIIEMEHTOB MEPBBIX TPEX MEPUOI0B, KAJIUS, KaJbIUs U UX COSTUHEHU N
B COOTBETCTBHM C TIOJIO)KeHHEM »diemMeHToB B Ilepumonuueckoir cucreme
CTPOEHUEM UX aTOMOB.

CtpoeHue BeleCTBa: BHUJIbI XUMUYECKOM CBSI3H. THIBI KPUCTATIMYECKHUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukaius XuMUYECKUX PEAKIIUN M0 Pa3INdHbIM MIpU3HAKaM (110 YHCITY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY 3(ddekrty, 1o
U3MEHECHMIO CTETICHEW OKMCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
Y4acTHUIO KaTanu3aropa). JK30- U SHIOTEPMUYECKHE PEAKLINH, TEPMOXUMUUECKUE
YpaBHEHHS.

[lorsitue o ckopocTH xumMudeckoil peaknuu. [loHsTre 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TETePOTCHHBIX
peakuusx. llonstue o karamuse. [lonsTue o xumnueckoM paBHoBecuu. DaKTOpHI,
BIUSIOIIME HA CKOPOCTb XHMHUYECKONW pPEaKUHH U IOJIOKEHUE XHUMHYECKOrOo
paBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHON ~ pEaKIUH. CocraBneHnue ypaBHEHHUI
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHMl € HUCIOJB30BAaHUEM METOJa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTUYECKON JUCCOLUALINN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECcKOU cBs3u. Ctenens auccounannu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS pEeaKIIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHMs peakuuil. CBolcTBa KHCIIOT,
OCHOBaHHUM U COJIeH B CBETE MPECTABICHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakuinu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, POLIecca AUCCOLUALIUU KUCTIOT, 1IeJ0oYel U conei (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakuuii HOHHOro obOmeHa (oOpa3oBaHUE oOcajika,
BbIJIEJICHUE Ta3a, 00pa30BaHHE BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUE, PEaKLHMHU pPa3JiOKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KAUYECTBEHHBIX PEAKIIMM HA UOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TranoreHoB. (OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — raJIoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeCTBHE
C MeTaJUlaMH, HEMeTajUlaMH, Iesioyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHUYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelicTBue xjaopa H
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBEKA. BakHenme XJI0puabl U UX HaX0XKICHUE B
IIPUPOJE.

O6miast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTtpoeHue U (QU3MYEeCcKHe CBOICTBA
IPOCTBIX BEHIECTB — KUCIOPO/a U Cepbl. AJJIOTPONHBIE MOAUDUKAIIMM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOIOPOA, CTpOCHUE, (PU3HMUECKHE U
XUMH4YECKUEe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeICTaBUTEIIS
KJlacca KHUCIOT M crenuduueckue). XUMUYECKUE PEaKIUu, JeKallle B OCHOBE
MPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IprmeHeHue cepHoM
kucaoTel. CoOJM CEepHOM KHCIOTHI, KadeCTBEHHas peakuus Ha CyJb(paT-HuOH.
Haxoxxnenne cepbl u €€ coenMHEHUNA B TpUpPOJie. XUMHYECKOE 3arpsi3HEHUE
OKpYXaIoLEl Cpelbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPEeI0TBPALLECHUS.



OO6mas xapakrtepucThka 3JeMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMu4yeckue cBoiictBa. KpyroBopot azora B npupoje. AMMUak, ero
dbu3nYecKue U XMMHUYECKUE CBOMCTBA, MofyueHue U npuMmeHenue. Coam aMMOHUS,
ux (pu3nyYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydyeHue, (PU3NUecKue U XUMHYECKUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENSI Kjlacca KHUCIOT W craeruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arpsi3HEeHNE OKPY Karollel cpejibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKIU, 3arps3HEeHuEe BO3AyXa, MOYBbI U BoAoéMoB). docdop, amioTponHbie
monudukauuu gocdopa, pusnvyeckue u xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucnora, ¢pu3nMuecKue U XUMHUECKHE CBOWCTBA, IMOJIyYECHHE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATbHBIX yI0OPEHU.

O6mas xapakrepuctuka snemMeHToB [V A-rpynmnbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEepHbIEC CTETICHN OKUCIICHUS. Y TIIEpOI, JFIOTPOIHbIE MOIU(DUKAIIH,
pacnpocTpaHeHue B Ipupoje, PU3nYecKkue U XUMUYECKUEe CBOMCTBA. AJCOpOIus.
Kpyrosopor yriepoga B mnpupone. OKcuabl yriepoja, uxX (QuU3nueckue Hu
XUMUYECKUE CBOWMCTBA, JEWCTBUE HA JKUBBIE OpPraHW3MBbI, I[IOJyYE€HHE U
npUMeHEeHHe. DKOJIOTHYecKre MpoOiieMbl, CBsi3aHHbIE ¢ okcuaoMm yriaepoaa (IV),
rUrnoTe3a Ta00anbHOTO MOTEIUICHUS KiIuMaTra, MapHUKOBBIM 3 ¢ekT. YroibHas
Kucinora U e€ coiu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, MOJyYECHHE U
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, YTAHOJI, TJIULEPUH, YKCYCHAs KUCIIOTA).
[IpupongHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojiib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl HX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONOTUYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polii B KHM3HUM 4YeloBeKka. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, MOJYYCHHE W
npumeHenue. CoenuHennst KpeMuausi B nmpupoje. Ooire npecTaBaeHust 00 OKCUe
kpemuus (IV) u kpemuueBoi kucnore. CUIUKATBI, UX UCIIOJI30BaHUE B OBITY, B
MIPOMBIIIJIEHHOCTU. BakHeHIne CTpouTelibHble MaTepualibl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. IIpoOimempl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIbHBIX MAaTEPUAJIOB B MIOBCEHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHUE 00pa3l0B HEOPTraHUUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIN Ha XJIOPUA-UOHBI U HAOJIIOJCHUE MTPU3HAKOB



WX TMPOTEKaHWsI, OMBITHI, OTpaxkaroue (U3NYECKUE U XUMHUYECKHE CBOMCTBA
rajJjjoreHOB M WX COCAMHEHUM (BO3MOXKHO HKCIOJIb30BAHUE BUJIEOMATEPHUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3aMu
ceppl W €€ COCNMHEHUSMH (BO3MOXKHO UCIIOJIb30BAHUE BUACOMATEPHUATIOB),
HaOJII0/IeHHEe TIpoliecca 0OyTIIMBaHUsl caxapa IMoj| JeMCTBHEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOThI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHOI KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJI0/IeHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBaMM a30Ta, gocdopa u ux
coeIMHEHU (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHBIX yn0OpeHHi, ToydeHrue, COOMpaHue, pacro3HaBaHUE U HU3yUCHUE
CBOMCTB aMMHaka, MPOBEJACHUE KAYECTBEHHBIX pEaKIMi Ha HOH aMMOHUSI U
dochar-uoH W U3yYeHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOW KHCIIOTHI C MeJbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpUAIOB), HW3yYCHHE MOJCICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHWE C MPOIECCOM aJcopOIMH pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM VYIJEM M YCTPOMCTBOM MPOTHBOrasa, IOJyYCHHE,
cobupaHue, pacrio3HaBaHUE W M3YYCHHE CBOMCTB YIVIEKHCIIOrO rasa, MpPOBEJCHUE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB HUX
OPOTEKaHUs, O3HAKOMJIEHME C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelieHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxHellmue HeMeTalibl U UX
COETMHEHUSD.

MeTansbl M UX COeIMHEHHUS

OO61mast XxapakTepUCTUKAa XUMUUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux mnonoxeHuss B Ilepumogumueckoit cucreme xumuuyeckux nsiaemeHtoB [l .
MenneneeBa u cTpoeHuss aToMOB. CTpoeHHe MeTalioB. MeTainueckasl CBA3b U
METaJUIM4ecKass  KpUCTAJNIMYECKass  pemérka.  DIEKTPOXUMHUYECKUH  psll
HaIpsDKEHUH MeTauioB. dU3nyeckre U XMMHUYECKUe CBOKCcTBa MeTamuioB. O01ume
CIocOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3UU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIutaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIIILIEHHOCTH.

[Ileounble MeTauibl: MoJiokeHUe B [lepruoanyecko cucreMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
dusnyueckue U XMMUYECKUE CBOWCTBA (Ha mpuMmepe Hatpusa U Kanwus). OKcuasl u
TUAPOKCUABI HaTpus M Kanusd. l[IpuMeHeHue MIeOYHbIX METaUIOB MU HX
COEMHEHU.

[[lesoYHO3EMENBHBIE METAJUIBI MAarHMi W KaJIbLUW: IIOJIOXKEHHE B
[Tepunoanueckoil cucreme xumuueckux 3semenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XuMUUECKUE CBOMCTBA MarHus U



Kasblus. Baxuelve coefuHeHns KanbIus (OKCUI, TUIPOKCU/I, coJn). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cuCTeEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMS. AMDOTEpHBIE CBOMCTBAa OKCHAA M THIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA kelne3a. OKCUIbl, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pasllaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOJOW (BO3MOXXHO UCIIOJIb30BaHUE BHUIEOMATEPUAIIOB),
UCCIIeIOBAaHNUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
KaueCTBCHHBIX PEaKIIMii Ha MOHBI: MATHUS, KaJIbIUs, A TIOMUHMS, [IMHKA, xene3a (1I)
u sxene3a (III), menu (II), HaGarOoMEHME W ONMMCAHHE TPOIIECCOB OKpPAIIMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB THIPOKCHIA aJTIOMUHUS U
TUAPOKCHIA LIMHKA, PELICHUE JKCIEPUMEHTAIbHBIX 3a/1a4 110 Teme «BaxHenmue
METAJUIbI U UX COCAUHEHUS.

XUMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B NMOBCEIHEBHOM KW3HHU YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObiTy. IlepBas momoinb mpu
XUMHUYECKHUX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarollel cpeabl (MpeienbHas IOMycTHUMAast
KOHIIeHTpalus Bemiects, nainee — [1/IK). Ponp xumMuu B pelieHnH 3KOJIOrMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4eHHE 00pa3I0oB MaTepHalioB (CTEKIIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmuMe ecTeCTBEHHO-HAy4HbIE MOHATHUS: HAy4YHBbIM (PakT, rumoresa, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiacCU(pUKALUI, TEPUOJAUYHOCTb, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJEb, SBIEHUE, MAaPHUKOBBIM
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

®dusznka: MaTepus, aTOM, JIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIbI,
PaAOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUECKUI 3aps, POBOAHUKH,
MOJIYIPOBOJHUKH, JHUAJEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, I'a3, pacTBOP, pACTBOPUMOCTb, KPUCTAIIIMNYECKAs
pemérka, CriaBbl, (PU3MYECKHE BEJIWYUHBI, €IUHUIBI U3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAaHEThI, 3BE3/1bI, COJHLIE.

buonorusi: ¢ortocunres, npixanue, Omocdepa, SKOCUCTEMA, MHUHEpAJIbHBIC
y10OpeHUsl, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MUTATENbHbIE BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPabl, FTOPHbIE MOPOJIbI, OJIE3HbIE
MCKOMaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUSA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI MIPOrPaMMbl OCHOBHOTO  OOILETO
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHS XMMUU B €IMHCTBE Y4YeOHOH H
BOCIIUTATEIILHOU JIEATEIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUNCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU M HOPMaMU MOBEJIEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHUs, CAaMOPA3BUTHUS U COLIMAIIM3AIUU O0YYaIOIINXCS.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPAXalOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBAThCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

LEHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
W HaydyHOMY HAcCJCJuI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEPEAOBBIX JOCTIXKCHUSX W OTKPBITHSX MHUPOBOM M OTEYECTBCHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIIeIOBATENbCKOM, TBOPYECKOM W JAPYrUX  BHIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TIPH
BBITIOJTHEHUU YYEOHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MIPOIECCE AT yueOHOM NesATeIbHOCTH, TOTOBHOCTH OIEHUBATh
CBOE MOBEJCHUE M IOCTYNKH CBOMX TOBAPUILEH C TMO3ULIUU HPABCTBEHHBIX H
MIPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUI IOCTYNKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHUPOBO33PEHUYECKHAE IPEACTABICHNUS O BEIIECTBE M XMMMYECKOM pPEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH U COCTABIISIOLIHE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHUU B IMTO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

M03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOW paboOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOMU



JTUTEpaTypoil, JOCTYIMHBIMU TEXHUYECKUMH CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEAOBATEIBCKOM
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMNPABJICHHOCTH U YPOBHS OOYy4YeHUS B
JIATbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHUE BPEIHBIX MPUBBIYCK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TpyA0BOIr0 BOCIIUTAHUSI:

WHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3indyHOro poa,
yBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU JIESITEIHHOCTH, B TOM YHCJIC HA OCHOBE
OPUMEHEHHMs]  TPEJAMETHBIX 3HAaHUW 1O  XWMHUH, OCO3HAHHBIA  BBIOOD
WHJMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTEeIHON MPOodeCcCUOHAIBHON NESITEIbHOCTH U Pa3BUTUSI HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPElIE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KAK HICTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHMS, TOHUMAHHE IIEHHOCTU 3J0POBOrO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS IPHU padoTe C BEIIECTBAMHU, A TAK)KE B CUTYAIUsX,
YTPOKAOIINUX 3/I0POBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIydaeMble MPU WU3YYCHUH XUMUH, IS
pELIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHOM CPEANOM, I MOBBILICHUS
YPOBHSI  DKOJOTMYECKON  KYJIbTYpbl, OCO3HaHHsS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M IMyTEed UX PEIICHHS MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COIIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
(dbopMupoBaHUS MUPOBO33pEHUS 00IIIEHAYYHBIE TIOHATHS (3aKOH, TEOPHUS, TPUHITHTI,
runore3a, (akr, cucrema, NPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOpHIE
HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOU KapTUHE MUpPA, U YHUBEPCAIbHbIC YUeOHBIC JCHCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBUSA

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
PU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMH), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATH OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CJIEJICTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCykJACHUSI (MHIYKTHUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMHYecKass ¢(opmylia U ypaBHEHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-TT03HAaBATENbHBIX 3a/a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBbIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciaenoBareabCcKue JeHCTBUSA:

YMEHHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBBI 1JIs1 (DOPMUPOBAHUS TUIIOTE3HI TIO POBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POpMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojenaHHol padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJAOB U (POPM MIPEACTABICHUS, MOTYyUYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPAaBOYHBIC
mocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSITh Pa3iIMYHbIE METOJAbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJUMBIX HJisi BBINOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO OpMY MpeACTaBlIeHUs UHDOpMauu U
WUIIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
ApyruMH popMaMu rpauKu U UX KOMOMHAIUSAMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBATh B Mpolecce y4yeOHOM W
UCCJIEIOBATENbCKON JIESITENIbHOCTH MH(OPMALUIO O BIMSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUSI MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  ITO3HABATEILHOM
JESTENbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YNIbTATOB BBIMOJHEHUS XMMUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI IO UCCIEOBAHUIO CBOMCTB BEILIECTB, YIEOHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HHUKAIONIMX MPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CyXJIeHus, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PeryiasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIE NeHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIPEAENATh LEJIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIATh, KOHTPOJIUPOBATh U INPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanboee A (HEeKTUBHBIE CIIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIATb WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCWCTBUU MPU BBINOJHEHUM 3aJaHUNA C Y4ETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepanbHONM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



neucTBuil, crnenudpuyeckue s NOpeIMEeTHOM o0macth  «XuMHs», BUJIBI
NEATeIbHOCTH 10  TOJYYEHHWI0 HOBOTO  3HAHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiry oOyuenus B 8 kiiacce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHYECKHX TOHSTHUN: aToOM, MOJEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPuKaius peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (DEKT peakinu,
SIIPO aToMa, JICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBs3b, MOJIAPHAsI U HEMOJspHAs KOBaJEHTHAs CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBasi JOJisi BeIIecTBa
(poIIeHTHAs] KOHIICHTPAIIKS ) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
NPUMEHATH 3TU HOHATHUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIEHUS (OpMYI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpENENSATh BAJIGHTHOCTH ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKHUCJCHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMmymnaMm, BHI XUMHYECKOW CBsi3M (KOBaJeHTHass M HOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMblchn llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh TMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuogmueckoil cucreme,
3aKOHOB COXPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmmuHyto Qopmy Ilepuogmdeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnma (A-rpymnmna)» u «mobounas nmoarpynna (b-rpymma)y», manbie u
OomnbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuogumyeckas cucrema XuMudeckux »diementoB [l U.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTAB U 3aps sApa, OOLIEe YUCIO 3JIEKTPOHOB U
pacnpesiesIieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE pEeaKIuu (MO YUCIY M COCTABY Y4YacCTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTyY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKAAs OMUCAHNUE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHWMHYECKUX IPEBpPALCHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOro »3jieMeHTa Mo (opMysie COeIUHEHHUS,
MacCOBYIO JJOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKIuu;

IPUMEHATh OCHOBHBIE ONEPALlMN MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3allio, KiacCcudUKaIuio,
BBISIBICHUE TMPUYMHHO--CIEACTBEHHBIX CBS3€H — ISl U3YyYEHHS] CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUH, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BAaTh MpaBUJIaM MOJIb30BAHUS XUMHUUECKOU MOCYA0N 1 JTaOOpaTOPHBIM
o0opyaoBaHMEM, a TakXKe IMpaBWiIaM oOOpalleHHus C BEIIeCTBaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(BoOpoZla M KHCIIOPOJA), MPUTOTOBIECHUIO PACTBOPOB C OMNPEAEIEHHOM
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHHUPOBATH U IMPOBOJHTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEJIOYEH U
KUCJIOT C MOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U ApyrHe).

K koHIily 00ydenus B 9 kjacce npeIMETHbIE Pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PEaKInsi, XUMUIECKasi CBs3b, TEIIOBOM 3(dekT
peakiuu, MOJb, MOJISIpHBIA  OOBEM,  pacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAaA,
METAJTUYECKas ), KpUCTAJUTMYECKAas pEIIETKA, KOPPO3Hs METAILIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOU peakiuu, MPeAesIbHO JOMYyCTUMasi KOHIICHTpAIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSTH 3TH MOHITHUS MPU OMTUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISi COCTaBJICHUS (POpMyn
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BaJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
cBs3M (KOBAJICHTHAs, WOHHAs, MeETaUIMYeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3apsi]l MOHA MO XMUMHUYECKOU (hopMmyiie, xapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUYECKOMN
PEmETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyarh TOHATUS «rJaBHasg mnoAarpymnna (A-rpynma)» U «mnobodHas
noarpymnmna (b-rpynma)», Mameie U OoJyibIlIME TEPHOJBI, COOTHOCHUTH
0003HauYeHus1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOmiee 4YUCIO DJIEKTPOHOB M paclpelefieHue HX IO
AJNIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpeaeiax MalblX NEPUOJIOB U
[JIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (MO0 YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMUE W CrenudUUecKrne XUMUYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEpPKIas OMNHUCAHUE
npuMepaMyd MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIHi;

COCTaBJISITb YPaBHEHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, ypaBHEHHUS peakiuil, MOATBEPKAAOIIUX CYIIECTBOBAaHUE
TeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca 3TUX PeaKIui;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX TMPEBPAIICHUN B Pa3THMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XUMHYECKOTO JJIeMEeHTa Mo (opMylie COSIUHCHHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI TIO YPABHEHHIO
XUMHAYECKOUN peaKinu;

COOJTIOIaTh TIPaBHJIIA TIOJIH30BAHUS XUMUYECKOU MOCYAOH U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUja OOpameHUs C BEIIeCTBAMHU B
COOTBETCTBHHM C HWHCTPYKIUSMH TIO BBITIOJHEHHUIO J1A0OpAaTOPHBIX
XUMHAYECKUX OTIBITOB IO TIOTYYSHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TIOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATH ONBITHBIM MYTEM XIOPUA-, OPOMHUI-, HOIUMI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYECHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

PUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JESTENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATHU3AIINIO, BBISIBICHUE TPUUUHHO-
CJIEICTBEHHBIX CBA3€H — /I U3YYECHHs] CBOWCTB BEIIECTB M XMMHYECKUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0eHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

JuexkTpoHHble (U poBbIe) 00pa3oBaTeIbHbIE
pecypcsbl

Paznen 1

. HepBOHa‘laﬂbele XUMHUYECCKHC TTIOHATUSA

XuMus — BakHas 00J1acThb

1.1 €CTECTBO3HAHUS U MPAKTHYECKON 5 bubnuoreka L{OK https:/m.edsoo.ru/7f41837¢
NeITETFHOCTH YeJI0BEKa
1.2 BemecTBa 1 XuMuyeckue peakiuuu 15 bubnuoreka [{OK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bosayx. Kucnopon. [Tonsrue 06

2.1 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
OKCHIIaX
Bonopon.Ilonsarue o kuciorax u

2.2 HOPOA 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
COJIAX
Bopa. PactBoper. [lousitue 00

2.3 A P 5 bu6mmoreka L{OK https://m.edsoo.ru/7f41837¢
OCHOBAHHUAX
OCHOBHBIE KI1aCChI HEOPTAaHUYECKUX

2.4 . p 11 bu6mmoreka L{OK https://m.edsoo.ru/7f41837¢
COCIMHEHUN

Wroro no pazgeny 30

Pasnea 3. Ilepuoauyecknii 3akoH u Ilepnoanyeckas cucrema xumudeckux djaeMenToB JI. . Mennesneesa. CTpoeHue aToMOB.

Xumn4deckasi cBsi3b. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE peaKkuuu

3.1

[Iepronnueckuii 3aKOH U
[Iepuonnueckas cucrema

7

bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢




XUMUYeCcKux snemeHToB [I. U.
Memnpene-eBa. CTpoeHue aroma

Xumnyeckast CBiA3b. OKHUCIUTEIBHO-

3.2 BOCCTAHOBHTENBHbIE PEAKIIH 8 bubmnoreka LIOK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 15 bubnuoreka L{OK https:/m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubnuoreka L{OK https:/m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

HaumeHoBaHuMe pa3ie/ioB U TeM
MPOrpamMmbl

Ne i/t

KoaunuyecTBo 4acoB

Bcero

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE Pecypchl

Paznes 1. BemecTBo U XuMH4YecKHe peakuuu

[ToBTOpeHue u yriuyoieHue 3HaHUH

1.1 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3/IesioB Kypca 8 kjacca
OcHOBHBIC 3aKOHOMEPHOCTH XUMHYECKHX
1.2 . P 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
peaxiuit
DIEeKTPOTUTHUYECKAS TUCCOIHAIINS.
1.3 P 8 rHat 8 bu6moreka [IOK https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIIMU B pacTBOPaX
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M UX COeANHEHHUS
OO61as XxapakTepUCTUKa XUMUYECKUX
2.1 H P p 4 bu6mmoreka [IOK https://m.edsoo.ru/7f41a636
aneMeHToB VIIA-rpynmnbl. ['anorensl
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u 7 bubmuoreka L{OK https:/m.edsoo.ru/7f41a636
WX COCMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB IVA-rpynnsl. Yraepoa u 8 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
KPEMHUH U UX COeTUHEHHS
Hroro no paszneny 25

Pa3gen 3. Merajiibl 1 UX COeTUHEHU S




3.1 OO0111e cBOMiCTBA METAIIIOB 4 bub6munoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxneiimme MeTauibl M UX COSIUHCHUS 16 bubmanoreka LHOK https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpysamomias cpeaa
4.1 fjjféi(;za 1 MATEPHAIIBL B KH3HH 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

[Ipenmer xumun. Poss xuMuu B )KU3HU YelioBeKka. Tena u BenecTna 1
[TonsiTue 0 MeTOAaX MO3HAHKUS B XUMHH 1
3 [IpakTnueckas padota Ne 1 «IIpaBuiia paboTsl B 1aOOpaTOpPHH U MIPUEMBI OOPALIIEHUS C |
1a00paTOPHBIM 000PYI0BAHUEM)
4 YucTteie BemecTBa u cMecu. CriocoObl pa3esieHust cMecei 1
5 [Tpaktrueckas padota Ne 2 «Paznenenue cmecelt (Ha mpuMepe OUYUCTKH TIOBAPEHHOW COJIH)» 1
6 ATOMBI 1 MOJICKYJTBI 1
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKHUX AJIEMEHTOB 1
8 [IpocThlie u cnoKHBIE BELIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1
10 3aKOH MMOCTOSIHCTBA COCTaBa BelecTB. XuMudeckas popmyna. BareHTHOCTh aTOMOB |
XMUMHUYECKUX 3JIEMEHTOB
11 OtHocuTtenbHasg atToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs Macca 1
12 MaccoBast 10J1s1 XUMHUYECKOTO JIEMEHTA B COSAMHEHUHN 1
13 KonuuecTtBo BemectBa. Mok, MouisipHast Mmacca 1
14 Ou3nYecKue U XUMUUECKUE SBIEHUS. XUMHUUYECKash PeaKIlus 1
15 [Ipu3Haku u ycnoBUs MPOTEKAHUS XUMUYECKUX PEAKIUN 1
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. XUMUUYECKUE YPaBHEHUS 1
17 Brluncnenust kKoam4ecTBa, MacChl BEIIECTBA M0 YPABHEHUSIM XUMUYECKUX PEaKIINi 1
18 Knaccugukanus XuMHUECKIX peakluil (COeIMHEHUs, Pa3IOKEeHHs, 3aMelleHHs], 0OMEeHa) 1
19 M. B. JlomoHOCOB — yuéHbli-3HIMKIONeAUCT. O600IIEeHNe U ccTeMaTH3alus 3HaHUH 1




20 KontponsHast padota Nel mo teme «BemmecTBa 1 XUMHUECKHE PEAKIIUN 1

21 Bo3ayx — cMmech razos. Cocra Bo3ayxa. Kuciaopoa — aneMeHT u npoctoe Bemectso. O30H 1

2 dusnyeckue 1 XMMUUECKHE CBOMCTBA KUCIOPOa (peakiuu oKuciienusi, ropenue). [lonsarue 06 |
OKCHJIaX

23 CriocoOsI IMoJTydeHusT KUCIIOpo/ia B 1a00paTopru U MPOMBITIUICHHOCTH. [IpMeHeHre Kucaopoia 1

4 TenoBoit 3¢ ekt XuMHUECKON peaklnK, MOHITHE O TEPMOXUMUYECKOM YpaBHEHUH, 3K30- U |
SHJOTEPMUUECKHUX PEAKITUIX

25 TommBo (HedTh, yroias U MeTaH). 3arps3HeHue BO3/yXa, CIIOCOObI €ro MpeI0TBpaIeHUS 1

26 [Tpaktuueckas padota Ne 3 mo teme «Ilomydenne u coOupanue KUCIopoaa, H3ydeHnue ero 1
CBOWCTB»

27 Boaopon — snemMeHT u npoctoe BemecTBo. Haxoxaenue B nmpupoie 1

28 du3nyecKre U XMMUYECKUE CBOMCTBA Boopoaa. [Ipumenenune Bogopoa 1

29 [TonsaTHe 0 KUCTOTaX U COJISIX 1

30 Crioco0pI oTy4eHHs BOAOPO/1a B TA0OpaTOPUH 1

31 [Ipaktrueckas padota Ne 4 o teme «Ilomydenre u coOnpanue BOAOpPOIa, U3YICHHE €TO 1
CBOMCTB»

32 Monspabiii 00béM ra3oB. 3akoH ABOTaaApO 1

13 Boruncnenus 00bEmMa, KOJIMUecTBa BEIIECTBA ra3a Mo €ro U3BECTHOMY KOJIMYECTBY BEIECTBA |
Wik 00bEMY

34 Boruncnenus 005EMOB ra3oB 10 ypaBHEHHUIO PEaKIIMM Ha OCHOBE 3aKOHA O0BEMHBIX OTHOLIEHUHN |
ra3oB

35 dusnyeckre U XUMUYECKHUE CBOMCTBA BOIbI 1

36 CocraB ocHoBanuii. [lonsTHE 00 MHIMKATOpaX 1

37 Bona kak pactBoputens. HachlllieHHbIE M1 HEHACHIILIEHHBIE PACTBOPBI. MaccoBast 10715 BEIECTBA |
B pacTBOpe

18 [IpakTudeckas padorta Ne 5 mo Teme «IIpuroroBiaeHne pacTBOPOB ¢ OMpeAenEHHON MacCOBOU |

JI0JIE pacCTBOPEHHOTO BEIIECTBAY




39 KonTtponsHas padora Ne2 o teme «Kucnopon. Bogopon. Bomga» 1
40 Oxcunpl: cocTaB, KiIaccu(UKaIKs, HOMCHKIATypa 1
41 [Tonydenue m XUMUYIECKUE CBOMCTBA KHCIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX OKCHIOB 1
42 OcHoBaHus: cOCTaB, KiIaccu(pUKaIKs, HOMEHKIATypa 1
43 [Tony4yeHnue U XUMHUYECKHE CBOMCTBA OCHOBAHUH 1
44 Kucnoter: cocras, knaccudukaims, HOMEHKIATypa 1
45 [Tosydenne u XMMHUYECKUE CBOMCTBA KUCITOT 1
46 Conu (cpennue): HOMEHKIATypa, COCOObI MOTyYeHU s, XUMUYECKHUE CBOMCTBA 1
A7 [Tpaktrueckas padota Ne 6. Permenue sxcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KIIaCChI I
HEOPraHUYECKUX COCTMHCHUIN
48 ['eneTn4eckas CBSI3b MKy KJIaCCAaMH HEOPTaHUYECKUX COEAMHEHUIN 1
49 O060061eHre 1 cucTeMaTu3alus 3HaHu’ 1
50 KonTtponbras padorta Ne3 o reme "OCHOBHBIE KJIacChl HEOPTaHUYECKUX COCTUHEHUN" 1
51 [lepBbie MOMBITKY KJIACCU(PUKAUU XUMUYECKUX AIEMEHTOB. [[oHsATHE O TPYIIax CXOIHBIX 1
3JIEMEHTOB
52 [Tepuonnueckuii 3akoH u [lepuoandeckas cucrema xumudeckux iementoB . 1. Menneneera 1
53 [Tepuonpl, rpyniibl, TOATPYIIIBI 1
54 Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M30TorbI 1
55 CrtpoeHue 3JIeKTPOHHBIX 00051049eK aToMOB 31eMeHTOB [leproauueckoit cuctemst /1. U. |
Menneneesa
56 XapakTepucTuKa XMMHUYECKOT0 3JIEMEHTA T10 €ro noJioxxkeHuto B [lepuoanueckoii cucreme /1. 1. 1
MenneneeBa
57 3nauenue [lepuoauyeckoro 3akoHa /sl pa3BUTUs Hayku U nipaktuku. JI. . MenneneeB — |
YUEHBIM, IEJAror U rpaXKJaHuH
58 DIEeKTPOOTPULIATEILHOCTh AaTOMOB XUMUYECKUX 3JIEMEHTOB 1
59 HNonnas xumunueckas CBs3b 1




60

KoBanentHas MOoJIsApHad XUMHUYCCKaAs CBA3b

1
61 KoBanenTtnas HenoJsipHast XMMUYECKas CBS3b 1
62 CrerneHb OKUCICHUS 1
63 OKHCAUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 1
64 OKHCIIUTENN U BOCCTAHOBUTEIH 1
65 Kontponsnas padota Ned4 o reme «CtpoeHue atoma. XuUMUYECKask CBSI3b 1
66 PesepBubIit ypok. O6001IEHNE U CUCTEMATH3AIIIS 3HAHUN 1
67 PesepBubiit ypok. O600111eHUE U cCCTeMaTH3allus] 3SHAHU N 1
68 PeseprubIit ypok. O6001IeHNE U cCHCTeMaTH3alHsl 3SHAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

KoaunuyecTBo yacoB

Nen/m | Tema ypoka
Bcero
1 [Iepnoanueckuit 3akoH. [Iepuoanueckas cucrema xumMuaeckux ainemeHToB 1. M. Menneneesa 1
2 3aKOHOMEPHOCTH B U3MEHEHNUU CBOMCTB XUMHUYECKUX IJIEMEHTOB MEPBHIX TPEX MEPUOIOB 1
3 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB 1
4 Bubl XuMU4eCcKO# CBSA3M M TUITBI KPUCTAJUTMUECKUX PEMIETOK 1
5 KonTtponsnas pabora Nel no teme «IloBTopeHue u yriydaeHue 3HaHUN OCHOBHBIX pa3/IesioB 1
Kypca 8 Kiaccay
6 Knaccudukanus XuMuuecKuX peakiuii Mo pa3audHbIM MMPU3HAKAM 1
7 [TonsaTHE O CKOPOCTH XUMHUYECKOH peakiuu. [IoHsITHE 0 TOMOTE€HHBIX U TE€TEPOTCHHBIX |
peaKImsIx
g [TonsaTre 0 XuMu4IeCKOM paBHOBeCHH. DAaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHYECKOHN peaKInu |
1 TIOJIOKEHNE XUMHUYECKOTO PAaBHOBECHS
9 OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1
10 Teopust 3MeKTpOUTHYSCKON quccorranui. CHIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI 1
11 HNonnbie ypaBHEHUS peakyid 1
12 XHUMHYECKHE CBOMCTBA KHCIIOT M1 OCHOBAHUM B CBETE MPEJCTABICHUN 00 3JIEKTPOJIUTHYSCKON |
IHACCOLHAIIN
13 XHWMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 3JIEKTPOJIUTHUCCKON TUCCOITUAIITN 1
14 [TonsTue o ruaponuse coyien 1
15 O0o001IcHNEe B CHCTEMAaTH3alHs 3HAHU I 1
16 IIpaktnyeckas padora Ne 1. «Pemienne skcriepuMEeHTaIbHBIX 3a/1a9» 1
17 KonTtponbHas padota No2 no teme «IJIEKTPOIUTHYECKAs AUCCOIUAIUS. XUMHUYECKUE PEaKIIuu |
B pacTBOpax»
18 OO1as XxapakTepUCTHKA TAIOTeHOB. XMMHUYECKHE CBOMCTBA HA MIPUMeEpe XJIopa 1




19 Xnoposojopoa. CossiHast KUCIIOTa, XUMUYECKUE CBOMCTBA, OJyYEHHUE, IPUMEHEHHE 1

20 [Ipaktuyeckas padora Ne 2 o teme «lloxyueHre CONSTHOM KUCIOTHI, H3ydEeHUE €€ CBOWCTBY 1

21 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKLIU, €CIIU OJIMH U3 PEareHTOB JIaH B U30BITKE 1

22 OO61as xapakTepucTuka 3neMeHToB VIA-rpynmnsl 1

73 AnnoTpornHbie MoupuKanun cepbl. HaxoskieHue cepbl U € COeIMHCHUIN B TIPUPO/IE. |
XHWMHUYECKUE CBOMCTBA CEPBI

24 CepoBonopo, cTpoeHHe, PU3NUECKre U XUMUYECKHUE CBOMCTBA 1

25 Oxcuppl cepbl. CepHast KUCIIOTa, (PU3HUECKHUE U XUMUYECKHE CBOWCTBA, IPUMEHEHUE 1

26 XUMUYECKHE peaKllny, JIe¥KaIIle B OCHOBE IPOMBIIIJIEHHOTO CII0C00a MOJIy4eHHUs! CEpHOI 1
KHUCTIOTHl. XMMHUECKOE 3arps3HEHNE OKPYKaIOLEel CpeJibl COEAMHEHUSIMU CEpbl

27 Brrunciienne MaccoBoil 10711 BbIXOAA MPOIYKTa pEeaKuu 1

)3 OO6mrast XxapakTepuCcTHKa 311eMEeHTOB VA-rpynibl. A30T, paclipoCTpaHEHHE B PUPOJIE, 1
(buznyeckrue 1 XMMHUYECKUE CBOMCTBA

29 AmMUax, ero (pu3nyecKkue U XuMU4eckre CBOWCTBA, MOJYyYeHHUE U IPUMEHEHHE 1

30 [Tpaktrueckas padota Ne 3 o teme «IlonmydueHne ammuaka, H3y4eHHUE €TO CBOMCTRBY 1

31 A30THas KUC0Ta, €€ (PU3NIECKHUEe U XUMHYECKHE CBOMCTBA 1

0 Hcnonb3oBaHne HUTPATOB U COJIE aMMOHMSI B KQUE€CTBE MUHEPATBHBIX YA0OpEHUH. |
XUMHUYECKOe 3arpsi3HeHNE OKpYKaIoLIeil cpeibl COeTUHEHUSIMU a30Ta

1 ®ochop. Oxeun bocdopa (V) u pochopnas kucnota, pu3nuecKre U XMMUIECKHE CBOKCTBA, |
MOJIyuYeHUe

34 Hcnonb3oBanue pocdaToB B KauecTBE MUHEPATIbHBIX YA0OpeHUi. 3arpsi3HeHUe MPUPOTHON |
cpensl hochatamu

35 Yrnepon, pacnpocTpaHeHue B IpUpo/ie, pU3ndeckre U XMMHYECKHe CBOCTBa 1

36 Oxcuppl yriaepoaa, ux pusndeckue U XUMHYECKHE CBOMCTBA. JKOJIOTHUECKHE TPOOIIEMBI, 1
CBsI3aHHBIE C OKcuaoM yriaepoaa (IV)

37 YronpHas KUCIOTa U €€ COU 1




[Ipaktuyeckas padora Ne 4 o teme "Ilomydenue yriaekucioro rasa. KauectBeHHast peakuus Ha

38 1
kapOoHaT-uoH"
39 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEILIECTBAX KAK O COEIMHEHUAX yriepoaa 1
40 Kpemuuii u ero coeuHeHns 1
41 [Ipaktuyeckas padora Ne 5. Pemenue skcriepruMeHTaIbHBIX 3a/1a4d 10 TeMe «BaxkHeimue |
HEMETAJUJIbl U UX COCTUHEHUS
42 Kontponsnas padora Ne3 no teme «BaxHeilne HeMeTaIbl U UX COETMHEHUS 1
43 OO6mrast XxapakTepUCTUKAa XUMUUECKHUX AJIEMEHTOB — METAJIOB. MeTaindeckasi CBSI3b U |
MeTaJUTMYecKasi Kpucraummueckas pemérka. dusndeckue cBOWCTBa METAIIIIOB
44 XUMHYECKUE CBOMCTBA METAJUIOB. DIEKTPOXUMUYECKUH P HANIPSIKEHUH METAIITIOB 1
45 OO6mme ciocoOs! moydeHust MeTauioB. CruiaBbl. BEIYHUCICHHS TIO ypaBHEHUSIM XUMUYECKUX :
peaKIuii, €Clii OJIMH U3 PEareHTOB COACPKHUT TPUMECH
46 [TonsaTHE O KOPPO3UU METAILIOB 1
47 Illenounbie METaJIIbI 1
48 OKcuapl ¥ THAPOKCUIBI HATPUS U KIS 1
49 Illenoyno3eMenbHbIC METAIIBI — KAJIBIWK U MarHui 1
50 Baxueiiime coequHeHUS KaJlIbINA 1
51 O06001eHre 1 cucTeMaTu3alus 3HaHun 1
52 XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1
53 [IpakTuueckas pabora Ne 6 mo Teme "KECTKOCTH BOABI M METO/BI €€ yCTpaHeHHs " 1
54 ATOMUHMI 1
55 AmboTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA 1
56 XKeneso 1
57 Oxcuppl, ruapokcu bl u conu xxenesa (II) u sxenesza (11I) 1
58 O06o01eHne 1 cucTeMaTu3anus 3HaHU ! 1




[IpakTudeckas padorta Ne 7. Pemenue skciepuMeHTABHBIX 3324 10 TeMe «BakHenmme

> METAJUTBI U UX COCTMHCHUS) !
60 Brrancienus mo ypaBHEHUSIM XUMHUECKUX PEaKIUil, €CIIM OJIMH U3 PEareHTOB JIaH B N30BITKE |
WIH COJICPKHUT MPpUMECH. BBIUncIIeHUsI MacCOBOH JT0JIM BBIXOJA MTPOAYKTA PEAKIINU
61 O0600meHne u cucTeMaTru3alus 3HaHUN 1
62 KonTponsnas pabora Ne4 no teme «BaxkHeilne MeTaiibl U UX COETUHEHUS 1
63 BemecTBa 1 Matepuaiibl B IOBCEJHEBHOM KU3HU YEJIOBEKA 1
64 XUMHYECKOE 3arps3HEHUE OKPYKAIOIEH cpebl 1
65 Ponp xumuu B perieHnH 3K0JI0TMYeCKUX MpoodaemM 1
66 Peseprubiit ypok. O6001IeHNE U cCHCTeMaTH3alHsl 3SHAHUH 1
67 Peseprubriit ypok. O6001IeHNE U cCHCTeMaTH3alusl 3SHAHUH 1
68 PesepBubIit ypok. O6001IeHNE U cCHCTeMaTH3alHsl 3SHAaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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