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8 KJIACC

IlepBoHayajbHbIe XUMUYECKHE TOHATHS

[Ipenmer xumuun. Posib XumMuM B )KU3HU Y€IOBEKa. XMMHS B CHCTEME HayK.
Tena u BemecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE
BelecTB. [loHATHE 0 MeToJax MO3HAaHUS B XMMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoObl pa3eneHnust CMECCH.

ATOMBI ¥ MOJIEKYJbl. XUMHUYECKUE BJeMEHTbl. CHMBOJBI XUMUYECKHUX
aneMeHTOB. [IpocThie U CI0KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas popmyna. BareHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemecTB. OTHOCUTENbHAs aToMHasi macca. OTHOCUTENbHAS
MOJIEKYJISIpHasg Macca. MaccoBas A0Sl XHMHUYECKOTO 3JIEMEHTA B COECUHEHHUHU.

KommuectBo BemecTBa. MoJib. MossipHas macca. B3auMoCBA3b KOJIMYECTBA,
MacChl M YHCJA CTPYKTYPHBIX €IHMHHI] BemecTBa. Pacuérel mo Qopmynam
XUMHWYECKUX COCTUHECHUN.

dOu3nyecKkrue U XUMHYECKUE SIBJICHUSA. XUMHUUYECKasi peakius U e€ MpUu3HaKH.
3aKoH COXpaHEHHs MaccChl BEIIECTB. XUMHUecKue ypaBHeHus. Kiaccuduxarms
XUMHUYECKUX PEaKIUi (COCTMHEHUSI, PA3JIOKEHUs, 3aMEIIICHHS, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBujiaMu paboThl B J1a00OpaTopuu u
npuéMaMu oOpailieHus: ¢ Ja00paTOpHBIM 000PYA0BaHHUEM, U3YUECHUE U OMHCAHUE
(¢u3MYeCcKuX CBOWCTB O0OO0Opa3lOB HEOPTAaHMYECKUX BEIIECTB, HAOIIOJECHUE
¢usznyeckux (IUJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHJICHCAIUSl BOJIbl) U XUMHYECKUX (TOPEHUE CBEUM, MPOKATMBAHUE
MEJHOU MTPOBOJIOKH, B3aUMOJICHCTBHUE Mea C KACJIOTOMN) SIBJICHUM, HAOIIO/ICHUE U
OTNMCAHUE TMPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pa3yioKeHHe caxapa,
B3aUMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOPUIOM Oapwsi, pa3ioKeHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoIeUCTBUE kele3a ¢ pacTBopoM coyim Menu (11),
M3y4YEHUE CIMOCOOOB Pa3JIEICHUs] CMECE: C MOMOIIbI0 MarHuTa, PUIbTPOBAHUE,
BBITIApUBAHUE, JUCTUILIAIMSA, XpoMaToTrpadusi, MpoBEACHUE OYUCTKH MOBAPEHHOM
CONM, HaOJIOJACHWE W  OINHMCAaHWE pe3yJbTaTOB  MPOBEACHHS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHWs] MacChl, CO3JaHUE MOJIENEH MOJEKYJ
(ImapocTepKHEBBIX).

BaxuHeiinme npeacTaBUTe M HEOPraHUYECKUX BelIECTB

Bo3nyx - cmech razoB. CoctaB Bo3ayxa. Kuciopona - ajaeMeHT U mpocToe
BEIIeCTBO. HaxokaeHwe Kuciiopoja B TpUPOJE, (U3MUECKHE M XUMHUIECKHUE
cBoiictBa (peakiuu ropeHus). Oxcunbl. [lpumenenue kuciopoga. CrocoObl



MOJY4YEHUsT KHCJIOpoJa B Ja0OpaTopud M MPOMBIILICHHOCTH. KpyroBopot
KHcJI0poia B ipupoje. O30H - a/utoTpoIHas MOAUBUKALINS KUCIOPO/Ia.

TennoBot 3(pdekT XUMHUUECKOW peakluh, TEPMOXUMHUYECKUE YpPaBHEHUS,
AK30- U HHAOTEPMHUYECKUE peakluuu. TOIUIMBO: Yrojlb U METaH. 3arps3HEHUE
BO3/lyXa, YCUJICHHE MAPHUKOBOTO d(dekTa, pazpylieHre 030HOBOTO CJIOS.

Bonopon -3neMenT u npocrtoe BemecTBo. Haxoxaenue Bogopoaa B mpupoe,
¢u3nyeckue M XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CHOCOOBI MOJYyYEHHUS.
KucnoTel u commu.

MossipHbIil 00bEM ra3oB. Pacu€rbl 10 XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOABL. Boma kak pacTBopuTeib. PacTBOpBHI.
HacellieHHbIE 1 HEHACHIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBas 10151 BeIIecTBa B paCTBOpe. XUMHYECKUE CBOMCTBA BOJbl. OCHOBaHUSI.
Posbs pacTBOpOB B MpUPO/JI€ U B )KU3HU YeloBeka. KpyroBopoT BOJIbI B IPUPOJIE.
3arps3HeHue IpupoaHbIX BoJ. OXpaHa U OUHUCTKA MPUPOIHBIX BOJI.

Knaccudukamus neopranmueckux coenuHeHni. Oxcunapl. Kiaccudukamms
OKCHIOB: coJyieoOpa3yrormume (0CHOBHBIC, KUCIIOTHBIC, aM(OTEPHBIC) U
HecoJicoOpazyromue. Homenkmatypa oxcuaoB. DU3WUECKHE W XUMHUYECKHUE
cBOMCTBa OKCHAOB. [loslyueHne OkCuI0B.

OcnoBanusa. Kimaccudukamuss OCHOBaHHW: MIEIOYM MW HEPACTBOPHUMBIC
ocHoBaHusg. HomeHknarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOMCTBA
ocHoBaHui. [lomydeHre OCHOBaHUM.

Kucnotel. Knaccudukaiusa kucior. Homenknarypa kuciaor. Ousndeckue u
XUMHUYeCcKHue cBoucTBa KucaoT. Psaa axkxtuBHoctu MetayuioB H. H. bekerona.
ITonyuenue KucnoT.

Comu. Homenknarypa coneil. Guznueckue U XMMAYECKHE CBOMCTBA COJICH.
ITonyuyenue conen.

['eneTnueckas CBsI3b MEXAY KiacCaMy HEOPTAHUYECKUX COCTMHEHUM.

Xumuyeckuil IKCnepumMenm:

KauECTBEHHOE ONPEAECICHUE COJIEPKAHUS KUCIOPOia B BO3AyX€E, MMOJyYEHUE,
coOupaHue, pacro3HaBaHUE M H3YUYEHHE CBOMUCTB KHCJIOpOJa, HaOIIOJCHUE
B3aMMOJCHUCTBUSL BEHIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBCHHS U
MpeKpamieHuss ropeHus (moxapa), O3HaKOMJICHHE C oOpa3liaMd OKCHIOB U
OTMCaHUE WX CBOWCTB, TOJIyY€HHE, COOUMpaHUE, pacTO3HABAaHWE W H3y4YCHHUE
CBOMCTB BOJOpOJia (TOpeHue), B3auMoaeHcTBrE Bojopoaa ¢ okcuaom meau (II)
(BO3MOYHO HCTIOJIB30BAaHUE BHICOMATEPHATIOB), HAOIIOAeHNE 00pa3IlOB BEIICCTB
KOJIMIECTBOM 1 MOJb, HCCIENOBaHHE OCOOCHHOCTEH PAcTBOPCHHS BEIIECTB C
Pa3JIUYHOM PACTBOPUMOCTBHIO, IPUTOTOBJICHHE PAacTBOPOB C OIpEACIEHHON
MacCOBOM J0JIEW PACTBOPEHHOTO BEIIECTBA, B3aUMOJCHUCTBUE BOJIbI C METAIAaMU
(HaTppeM ®W  KagbliieM) (BO3MOYHO HCIIOJh30BAaHHE BHICOMATECPHAIIOB),
HCCJICIOBAaHNE OO0pa3I0B HEOPTaHWMYECKUX BEIMISCTB Pa3IMYHBIX KJIAcCOB,



HAOJII0JIEHUE U3MEHEHHsI OKpacKyd MHAMKATOPOB B PACTBOPAX KUCIOT U IIENOYEH,
u3ydyeHue B3aumojenctBus okcuaa meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KHCJIOT € METAUIAMH, PEaKUHMi HEWTpalu3alud, MOJy4EeHHE HEPACTBOPHUMBIX
OCHOBAHMUH, BBITECHEHUE OJHOTI'0 METAJUIa APYTHMM M3 PAacTBOPA COJIM, PEIICHUE
DKCIEPUMEHTAIbHBIX 337a4 10 TeMe «BakHeWIme KiIacChl HEOPTaHUYECKHUX
COEIMHEHUI.

Ilepuoanyeckuit 3akoH u lIlepuoamyeckasi cucremMa XHUMHYECKHX
yreMenToB JI. U. MenaeseeBa. CrpoeHune atoMoB. XMMHU4YECKas CBS3b.
OKHCIAUTETBHO-BOCCTAHOBUTEIbHbIC PEAKIHH

[lepBble MOMBITKH KIacCHU(PUKALMU XUMHUYECKUX dyeMeHToB. [lonsTtue o
IpyINIax CXOJHBIX DJIEMEHTOB (ILEJOYHBIE M IIEIOYHO3ZEMENBHBIE METAJUIbI,
raJIoTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yOT aMPOTEPHBIE OKCHUIBI
Y TUJIPOKCUBI.

ITepnoanueckuii 3akoH. [lepuonueckas cuctema XUuMUYECKUX SJIEMEHTOB /1.
N. MenneneeBa. KopotkonepuoaHas u aimuHHOTIEpHOoAHAsS (popmbl [lepro mudaeckoit
cuctembl xumMudeckux syeMmeHToB Jl. M. MenneneeBa. Ilepuonabl m Tpymiibl.
PU3NYECKUI CMBICII OPSIKOBOIO HOMEPa, HOMEPOB IEPHUOJIA U TPYIIIBI JIEMEHTA.

Ctpoenne atomoB. CocTaB aToMHBIX sifiep. M3oTonbl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX  000JI0OYeK aroMOB TMepBbIX 20 XMMHUYECKHX DJIEMEHTOB
Ilepnonnueckon cuctemsl JI. M. Menneneea. XapakTepuCcTHKA XMMHYECKOTO
3JIEMEHTA T10 €ro MOoJIOKEHUIO B [lepuoanueckon cucteme /. . Meneneesa.

3aKOHOMEPHOCTM HW3MEHEHUs pagnyca aTOMOB XUMHUYECKUX 3SJIEMEHTOB,
METAUTMYECKUX U HEMETAUTMYECKUX CBOMCTB MO T'PYIIIaM U MEPHUOJIAM.

3Hauenue [lepuoanueckoro 3akoHa u [lepnoanueckoil CUCTEMbI XUMUAYECKUX
AJIEMEHTOB I pa3BUTUA Hayku U npaktukd. [[. V. MenneneeB - yd€HbIM U
IpaX1aHWH.

Xumunyeckas cBs3b. KoBaneHTHas (MOJsipHass M HEMNOJIIpHAasi) CBA3b.
DJIEKTPOOTPULIATENBHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHAsA CBS3b.

Crenenp  okuciieHusi.  OKHCINUTENbHO-BOCCTAHOBUTENBHBIE — PEAKIIUMU.
[Ipouiecchl OKUCIIEHUS U BOCCTAaHOBJIECHUSI. OKUCIUTENN U BOCCTAHOBUTEIN.

Xumuueckuit IKCnepumenm:

U3y4eHHe 0O0pa3loB BELIECTB METALIOB U HEMETALIOB, B3aMMOJICHCTBUE
TUAPOKCUIA [IMHKA C PAacTBOPAMM KHUCJIOT M IIEJIOYEW, MPOBENCHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIMUTEIBHO-BOCCTAHOBUTENLHBIX  PEAKLUMI
(ropeHue, peakiuy pasJyioKEeHUs, COCTUHCHUS ).

Mexcnpedmemmubwie ceasu

Peanm3zannss MeXIpeaMETHBIX CBSA3E€W NMPU H3YYECHHH XUMHHM B 8 Kilacce
OCYILECTBIISIETCSI 4Yepe3 HCTOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYUHBIX
MOHSTUH, TaK U TOHATUH, SIBJISIFOIIMUXCS CUCTEMHBIMU U OTIEIBbHBIX TPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.



OO01me ecTeCTBEHHO-HAYYHbIC MOHSITHS: HAYYHbIA (aKT, TUMIOTE3a, TEOPHS,
3aKOH, AaHaJIM3, CHHTE3, Kiaccuukamusi, TMEePUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

duznka: Marepus, aroM, 3JIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SICKTPUUECKUN 3apsi]l, BEIIECTBO, TEO,
00BEM, arperaTHOE€ COCTOSIHUE BEILECTBA, ra3, (PU3nuecKue BEIUYUHBI, CAUHUIIBI
M3MEpPEHUS, KOCMOC, TUIAHETHI, 3BE3AbI, COHIE.

buonorus: porocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEpaIIbI, TOPHBIE TOPOIBI,
TMIOJIE3HBIE UCKOIIAEMBbIE, TOTUIMBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKAasl peaKUHs

[Tepnoanueckuii 3akoH. [lepuonueckas cuctema XUMUYECKUX SJIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kauus, Kalbld M HX
COCAMHEHUM B COOTBETCTBHHM C TMOJIOKEHHUEM 3JJEMEHTOB B llepnoanyueckoun
CHCTEME U CTPOCHHUEM UX aTOMOB.

CtpoeHue BeIIECTBA: BUALI XUMHUYECKOW CBSI3U. THUIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTALUIMYECKOU PEIIETKUA U
BUJIa XUMUYECKOM CBSI3H.

Knaccuduxanuss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEMIECTB, OTHOCSIIMXCS K pPa3JIMUYHBIM KjaccaM HEOPTaHUYECKUX
COCIMHEHUH, TeHETUYECKAsI CBSA3b HEOPTaHMUYECKUX BEIIECCTB.

Knaccuduxarus XUuMU4eCKUX peakivii o pa3InyHbIM NpU3HaKam (10 YUCITY
U COCTaBy Yy4YacTBYIOIMX B PEAKIUU BEIHIECTB, MO TemioBoMy 3ddexty, 1o
M3MEHEHUIO CTETECHEW OKHUCIICHUS XUMUYECKUX JIEMEHTOB, IO 0OpPaTUMOCTH, 1O
YYaCTHUIO KaTaau3aropa). IK30- U SHIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonstne o ckopoctu xumuuyeckoil peakuuu. Ilonsitue 00 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusx. [IoHsTHEe 0 TOMOTEHHBIX U IeTEePOTEHHBIX
peakuusax. [lonatue o karamuse. llonsAaTre 0 XumMuyeckoM paBHOBeCHHU. DAKTOPHI,
BIIMAIOIIME HAa CKOPOCTh XHMHUYECKOW PEAKUUU M TIOJIOKEHUE XHMHUYECKOTO
paBHOBECHSI.

OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMH,  AJIEKTPOHHBIM  OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON  PEAKIHUU. CocraBneHue  ypaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUA €  HMCIIOJIb30BAHUEM  METOJA
ANEKTPOHHOTO OasiaHca.

Teopust PAEKTPOIUTUIECKON TUCCOIUAIIUN. DJIECKTPOIUTHI U HEIJIEKTPOJIUTHI.
KatuoHnbl, aHnoHbl. MexaHU3M IMCCOLMALMM BEIIECTB C Pa3JIMUYHBIMU BUJIAMHU
XUMHUYeCKoM cBsi3u. CteneHp auccormanui. CuiabHbIE U C1a0bIe DJICKTPOJUTHI.



Peaxiiuu nonHoro ooMeHa. Y cioBusi IPOTEKAHUs PEaKI[Uii HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIEHHbIE HWOHHBbIE YypaBHEHMs peakuuid. CBOWMCTBa KHUCIIOT,
OCHOBAHHUH U COJIEH B CBETE NPECTABICHUI 00 ANEKTPOIUTUYECKOU JUCCOIUALINH.
KauectBenHble peakiuu Ha MOHBL. [loHATHE O THAPOIU3E COJEil.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHME C MOJEIISIMU KPUCTAUTMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEUIECTB - METALIOB M HEMETAUIOB (rpadura M anMmasza), CIOXXHBIX BELIECTB
(xiopuia HATPHS ), UCCIIEI0BAHUE 3aBUCUMOCTH CKOPOCTU XMMUYECKOU pEAKIIUU OT
BO3JCUCTBUA DPa3jIM4YHBIX (DAaKTOPOB, HCCIENOBAHUE DJIEKTPOIPOBOIHOCTH
pPacTBOpPOB BELIECTB, IpoOLECca AUCCOLMALMU KHUCJIOT, IIENOYeld M CoJed
(BO3MOJKHO  HCIIOJIB30BaHME BHJEO MAaTEpUAIOB), IPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKA  MPOTEKAHHWsS  pEakuuid HOHHOTO  OoOMeHa
(oOpazoBaHme oOcaaka, BBIJICJCHHE Ta3a, OOpa3oBaHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MNPUMEPbl  OKUCIMUTEIbHO-BOCCTAHOBUTEIbHBIX  PEAKIIUI
(ropeHue, peakuuu pa3joKEeHHs, COCIUHEHMs ), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pPEAKUUHA HA HMOHBI, pEIICHUE
AKCTIEPUMEHTAIIbHBIX 3a/1a4.

HemeTannbl U MX coeIUHEHUA

OOmas xapakTepucThka TrajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu OokucieHus. CTpoeHue u pU3NUEeCKUe CBOMCTBA MPOCTHIX
BEIIECTB - FTAJION€HOB. XUMHUYECKHE CBOMCTBA HA IPUMEPE XJIOpa (B3aUMOICHCTBHE
C MeTaUlaMH, HEMEeTallaMHM, Iiernodamu). Xiopoogopoa. CoJisiHas KHUCIIOTa,
XUMHUYECKHE CBOWCTBA, IIOJYYE€HHE, MpuUMEHeHue. JlelicTBue xijopa H
XJIOPOBOAOPO/Ia HA OPraHU3M YenoBeka. BaxkHeiime X10puIbl U UX HaX0KEHUE B
pUpPOJIE.

OO6uras xapakrepucThka 37eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble CTeneHu okucieHus. CtpoeHue u (puU3MvyecKue CBOMCTBA
MPOCTHIX BEIIECTB - KUCJIOPO1a U CEPbl. AITIOTPOMHBIE MOJU(DUKAIIIN KUCIIOPOIa U
ceppl. XUMHUYECKHE CBOMCTBAa cepbl. CepoBOAOPOJ, CTPOEHUE, (PU3HUECKUE U
XUMHUYECKHE CcBOMCTBA. OKCUABI CEpPbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHIOB.
Cepnas kucnoTa, uanueckue 1 XMMHIeCKue CBOMCTBA (0011MEe KaK MPeCTaBUTEIS
KJacca KHCJIOT W crenuduueckue). XUMAYECKUE PEaKIMU, JIeKallie B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOJy4yeHUsi CepHOM KUCOThl. [IpuMeHeHnue cepHoi
kucyoThl. CoNM CEepHOW KHUCJIOTHI, KaueCTBEHHas peakius Ha CynbQar-uoH.
Haxoxnenue cepbl M €€ COeAMHEHUM B NpUpPOAE. XUMHUUYECKOE 3arpsA3HEHUE
OKpYKarollel CcpeAbl COCIMHEHHSIMU Cepbl (KUCIOTHBIE MOXIH, 3arpsi3HEHUE
BO3/lyXa M BOJOEMOB), CTIOCOOBI €T0 MPEAOTBPAILICHHS.

OO0mas xapakTepucTUKa 371eMEeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCJIEHHS. A30T, paclnpOCTpaHEHUE B MPUPOJIE,
dusznueckue u xumuieckue cBoicTra. Kpyrosoportaszora B mpupojae. AMMHAK, €ro



bu3znyeckre u XMMHYECKHe CBOWCTBA, MOJydyeHHe U npuMmeHneHune. Cojii aMMOHWUS,
uXx (pU3NUECKHe U XUMUIECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas: peakius Ha
MOHBl aMMOHUS. A30THas KHCIIOTa, €€ TMoJydyeHHe, (PU3UYeCKUe U XUMHYECKHE
cBOiicTBa (0OUME KaK MPEACTAaBUTENSA Kiacca KHUCJIOT W Cheuupuyeckue).
Hcnonp30BaHWe HUTPATOB M COJIE aMMOHHUSI B KayeCTBE MHHEPAIbHBIX
ynoopennii. XuMHU4YeCcKOe 3arpsiI3HEHUE OKPYIKaIoIIel Cpeibl COSAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXAW, 3arps3HEHHE BO3/Ayxa, MOYBBI M BOJO0EMOB). Docdop,
aUIOTpoNIHble MoJUupukanmu pocdopa, PU3NUECKME U XUMHUUYECKUE CBOMCTBA.
Oxkcua docdhopa (V) u pocdhopHas kucioTa, GUu3nIecKre 1 XMMUIECKHE CBONCTBA,
nostydenue. Micrionb3oBanne hocdaroB B Ka4eCTBE MUHEPATBLHBIX Y100 ECHUH.

O6mras xapaktepuctuka 35eMeHTOB |VA-TPYIIILL. OcOOEHHOCTH CTPOSHUS
aTOMOB,  XapakTepHbIE CTENEHH  OKHUCJCHHUA.  YTJEpPOd,  aLIOTPOIHBIE
MoAu(pUKALMK, PpACTPOCTPAHEHHUE B TPUPOAE, (PHUIUYECKHE U XUMHUECKUE
cBoiicTBa. Afcop6uus. Kpyrosopot yraepoaa B npupoje. OKCUabl yriepoaa, ux
dbu3nYecKre M XMMHYECKHEe CBOCTBA, IEHCTBUE HA KUBBIC OPTaHU3MBI, IIOJTYICHUE
U TIPUMEHEHHEe. DKOJIOTHIECKHUE TPOOIIEMBI, CBSI3aHHBIEC ¢ OKcHIoM yriepoaa (IV),
TUTIOTE3a TJ00AILHOTO MOTEIICHUS KJIMMara, MapHUKOBBIN 3¢ @dekT. YTroibHas
KHUCIIOTa U €€ Ccoid, MX (U3NUYECKUE W XUMHUYECKHE CBOMCTBA, MOJIyYCHUE U
npuMmeHeHne. KauecTBeHHas peakiusi Ha KapOoHaT-uOHBL. Mcmosib30BaHMe
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIITICHHOCTH U CEJIbCKOM XO35HUCTBE.

[lepBoHavaNbHBIC MOHATHS 00 OPTaHMYECKHX BEIIECTBAX KaK O COCTUHEHHSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJIeH, STAaHOJI, TJUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKU YIIIEBOJAOPONOB (Yrojib, NPHUPOIHBIA Ta3, HePTh),
OPOAYKTHl MX mepepaboTku (O€H3MH), UX POJb B OBITY M MNPOMBIIUIEHHOCTH.
[TonaTtre o OMOJIOTHMUECKH BaKHBIX BEIIECTBAX: )KHUpaX, OelKax, yrieBoJax - U uX
poii B KM3HU 4YelloBeKa. MarepualibHOE €IUHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COCTUHEHUN.

Kpemnuii, ero ¢u3anueckue U XUMUYECKHE CBOWCTBA, IIOJyYEHUE U
npuMmenenne. CoenrHeHus KpeMHUA B ipupoie. Oo61mue npencTapieHus 00 OKcHie
kpemuust (IV) u kpemuueBoii kucinote. CUIMKaThl, UX UCMOJIb30BaHUE B OBITY, B
NPOMBIIUICHHOCTH. BakHeille CTpOUTEeNbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IIEMEHT, Oe€ToH, kene300eToH. IIpoGaembl 0€30MacHOr0  MCIMOJIb30BAHMS
CTPOUTETHHBIX MAaTEPHUATIOB B MIOBCETHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

n3ydeHne 00pa3ioB HEOPTAHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEACHNE KAaueCTBEHHBIX PEAKIUi Ha XJIOPUI-HOHBI U HAOJIIOACHUE TIPU3HAKOB
WX TPOTEKaHUs, OMBIThI, OTpaKarolme (U3NUIECKNe M XUMHUYECKHE CBOMCTBA
TaJIOTEHOB W WX COCAWHEHUH (BO3MOJKHO HCIIOJIb30BAaHUE BHUICOMATEPHUAIIOB),
O3HAaKOMJIEHME C oO0paslaMu XJOPUAOB (TJIOTCHHUIOB), O3HAKOMJICHHE C
oOpasmaMu  ceppl W €€ coenMHEHWSMH (BO3MOXKHO  HCIIOJh30BAaHUE



BHJICOMATEPUAJIOB), HAOIIOAEHUE TIpollecca 0OyTIMBaHUs caxapa IoJ1 JeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, H3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBICHHOM CEpHOM KUCIIOTHI, MPOBEICHUE KAUECTBEHHOM PEAKIINK Ha CyJb(ar-
MOH U HaOJIOJIeHHE TpU3HAKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3UUYECKUMU
cBoiicTBamMM a3oTa, ¢docopa U HUX COECIUHEHUNM (BO3MOKHO HCHOJIb30BAHUE
BHJIEOMATEepUAIOB), 0OpazamMu a30THBIX U (HOCPOPHBIX YI0OpEHUM, MOTydEHUE,
coOupaHue, pacrno3HaBaHUE U U3YYEHUE CBOWCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEAKI[MI HA MOH aMMOHUS U (pochaT-uoH 1 U3ydeHHUE MPU3HAKOB X
IIPOTEKAaHNsA, B3aUMOJEUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCJIOTBHI C MEIBIO
(BO3MOXHO UCMOJIb30BaHUE  BHUICOMATEPHUAIIOB),  HM3YYEHUE  MOJIETeH
KPUCTAUTMYECKUX PEHmIETOK anmasza, Tpadura, dymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM aICcOpOIMKU PAcTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOTA3a, MOJy4YeHHE, COOMpaHue, paclo3HaBaHUE U U3YUCHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEICHUE KaYeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAaT-UOHbl W UW3YYEHHE TNPU3HAKOB HUX IMPOTEKAHMS, O3HAKOMJICHHE C
MPOIYKIKEN CUIIMKATHOM MPOMBIIIIEHHOCTH, PEIIEHUE SKCTIEPUMEHTAIbHBIX 337124
1o TeMe « BakHeWIe HEMETAUTbI U UX COCIUHEHUS .

MeTaJJIbl U UX COEIUHEHMS

OOmas xapakTepUCTUKa XUMUUECKUX AJIEMEHTOB - METAJUIOB HA OCHOBAaHUU
ux mnoJsioxkenuss B Ilepuonmveckold cucteme xumuueckux ssementoB [l N.
MenpeneeBa u ctpoeHusi atomoB. CTpoeHUe MeTaIoB. MeTtaJuindeckas CBSI3b U
METAUIMYECKAs ~ KPUCTALIMYECKAass  PEMETKA.  DJEKTPOXMMHYECKHA Pl
HanpspKeHU MeTaiioB. PU3MYecKre U XUMUYECKHe CBoicTBa MeTtawioB. O01me
CrocoObl ToydeHuss MmeTauioB. [loHATHE O KOppO3UM METAIOB, OCHOBHBIE
CrocoObl 3amThl WX OT KOppo3uu. CruiaBbl (CTajib, YYTYH, JIOPATIOMHUHUM,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIITUIEHHOCTH.

[lenounbie MeTaIbl: MOJIOXKEHUE B lleprnoanueckoil cucTeMe XUMUYECKUX
sanemeHnToB JI. M. MenneneeBa, CTpOCHHE UMX aTOMOB, HAaXOXKIEHUE B MPUPOJE.
du3nyecKue U XUMHUYECKUe CBOMCTBA (Ha mpumepe HaTpusi U Kaiusi). OKCUbl U
TUAPOKCUABI HAarpuss W Kamus. [IprMmeHeHue WIEeOYHbIX METALIOB W HX
COCIMHEHHUH.

[lenoyHO3EMENBHBIE METAIUIBI MATHUW U KaJIbIIAN: II0JIOKECHUE B
[lepnonnueckor cucteMe xuMuueckux 3yeMeHToB [[. V. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXKJIeHUE B Ipupoae. Du3ndeckne n XUMUYECKUE CBOMCTBA MarHus
U Kamplysd. Baxuelme coeqMHEHHsS KalblMs (OKCUI, THIPOKCHI, COJIN).
JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpAHEHMUS.

AmroMuHUH: 1oJI0KeHue B [leproguueckoi cucteMe XMMHUYEeCKUX AJIEMEHTOB
J. 1. MeHnneneeBa, CTpOCHHE aroMma, HaxXxOXXAEHHUE B mnpupojaec. Ousndyeckue u
XUMHYECKUE CBOMCTBA alfOMUHUA. AMGPOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCHIA
ATFOMUHUS.



Keneso: nonoxenue B [leppoanyeckoid cUCTEME XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHME aToMa, HaxoXkieHuWe B mnpupoje. Dduznueckue u
XUMHUYECKHE CBOMCTBA )kene3a. OKCUbl, TuAPOKCU bl U comu xxene3a (I1) u xenesza
(IIT), ux cocTaB, CBOMCTBA U MOJyYECHHUE.

Xumuyeckuil IKCnepuMeHm:

O3HaKOMJIEHME C oOOpa3lamMyd METaUIOB U CIUIAaBOB, HMX (PU3UYECKUMU
CBOMCTBaMM, U3Y4YEHHUE PE3YyJIbTATOB KOPPO3UHU  METAUIOB  (BO3MOXKHO
HCMOJIb30BaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJCHCTBUS OKCHUA
KaJblIUg W HATpus C BOJOM (BO3MOXKHO HCIOJL30BaHUE BHIEOMATEPUATIOB),
HCCJIEOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHHUS KEJE3a B KUCIOPOIE
(BOBMOXHO  HCIIOJb30BAHUE  BUJEOMATEPUAIOB), TMPHU3HAKOB  MPOTEKAHUS
KAYeCTBEHHBIX PEAKUM HAa MOHBI: MAarHUA, KaIbIUsS, ATIOMUHUA, [IMHKA, Kee3a
(II) m xeme3a (III), mequ (II), HaOMFOAEHNE M OTIMCAHKE MTPOIIECCOB OKPAIINBAHUS
IUJAMEHH HWOHAMU HATpUsA, KaluMsid W Kadblusd (BO3MOXKHO HCHOJIb30BaHUE
BUJIEOMaTepUasoB), UCcenoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHHUS
Y TUAPOKCHIA [IMHKA, PEHICHUE SKCTIEpUMEHTANIbHBIX 3a/1a4 M0 TeMe « Baxxueime
METAJUTBl U UX COCIUHECHUS».

XUMHUA U OKpPYKAOLIAs cpeaa

BemectBa u marepualibl B NOBCEIHEBHOW >KM3HHU 4YE€JIOBEKA. be3zomacHoe
MCTOJIb30BaHUE BEIIECTB M XUMUUYECKUX peakiuid B ObITy. [lepBas momoms npu
XUMUYECKHUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYKawoliehd cpeasl (mpeaeibHas JoIMycTUMas
KOHIIEHTpanus BemecTs, nanee - [1JIK). Ponbp xumuun B pemieHnn 3K0J0THUYECKUX
npooJiem.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3I0oB MaTepUaloB (CTEKJIO, CIUIaBbl METALIOB, MOJMMEPHbIE
MaTepuabl).

Mesicnpeomemmnule ceasu

Peanmuzanusi MeXnpenMETHBIX CBSI3€M MPU WM3YyYEHUM XUMHUU B 9 Kiacce
OCYIIECTBJIIETCS 4YEpE3 HCIOJIb30BaHUE KaKk OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHUM, TaK U HOHSATUHN, SBISIONMXCS CUCTEMHBIMH JIJIsl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TOHITHS: HayIHBIM (haKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHaIW3, CHHTE3, KiIaccuuKalusi, TMePUOIUIHOCTh, HaOIOICHNE,
AKCIIEPUMEHT, MOJECIMPOBAHUE, HU3MEPEHUE, MOJElb, SIBICHUE, MapHUKOBBIN
3¢ dEKT, TEXHOIOTHS, MaTCPHAIIBI.

dusuka: marepusi, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, WOH, HYKIIHU/I,
M30TONbI, PAJIMOAKTUBHOCTh, MOJIEKYJA, SJEKTPUUYECKUI 3apsi, MPOBOIHUKH,
MOJIYyIIPOBOJAHUKH, JUDJICKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEILIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAILTUYECKAS



peméTka, CriaBbl, (PU3MUYECKUE BEIUYUHBI, €IMHUIIBI U3MEPEHUsI, KOCMUYECKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE3bl, COHIIE.
buonorus: ¢orocuntes, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yn0OpeHusi, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BELLIECTBA.
I'eorpadus: armocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPOIBI,
MOJIE3HbIE UCKOIIaeMBbIE, TOIUIMBO, BOJIHBIE pPECYpCHI.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30BAHUA

JJUMUHOCTHBIE PE3VYJIBbTATbBI

JIndHOCTHBIE pe3yibTaThl OCBOCHHS MPOTPAMMBl OCHOBHOTO OOIIEro
o0pa3oBaHUs JTOCTHTAOTCA B XOJ¢ OOYUCHHS XWMHH B €IWHCTBE y4YEOHOU M
BOCIIUTATEILHOM 1€ TEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUNCKUMHU
COIIMOKYJIbTYPHBIMU M JYXOBHO-HPABCTBEHHBIMHM IIEHHOCTSIMH, TMPUHSATHIMU B
o0IIecTBE TpaBWIaMHM W HOPMaMH TIOBEICHHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMATM3AIIMN 00yJarOIIUXCS.

JIngyHOCTHBIE  pE3yNbTaThl  OTPAKAIOT TOTOBHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHCTEMOW IIO3WTUBHBIX IIEHHOCTHBIX OpPHWCHTAIMA U
pacImpeHne oTbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTPMOTHYECKOT0 BOCIIMTAHMS:

IIEHHOCTHOTO OTHOIICHHS K OT€Y€CTBEHHOMY KYJbTYPHOMY, HCTOPUIECKOMY
W HAaydHOMY HACJEIHI0, MOHMMaHHUS 3HAYEHUS XUMHUYECKON HAyKd B KU3HU
COBPEMEHHOTO 00I11IecTBa, CIIOCOOHOCTU BIIAJIETh TOCTOBEPHOU MHGOpMaLUEn O
MEePEAOBbIX JOCTIKEHUAX U OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUPA U OOIIECTBA;

2) rpa’kIaHCKOT0 BOCTIMTAHUS:

MPEACTABIICHUS O COLMAIbHBIX HOPMAax W TMPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIENOBATENbCKOM, TBOPUYECKOM W  JIPYyrux  BUAAX
JeATEeIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOM COBMECTHOUW JEATEIbHOCTU NPU
BBITIOJIHEHUU y4YeOHBIX, IMO3HABATEIbHBIX 3aJ7a4, BBIMOJHCHUA XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHNU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpolecce 3TOM ydeOHOW JesITEeIbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE TMIOBEJCHUE M TIOCTYIIKM CBOUX TOBApHUILIEH C TMO3UIUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMUS MTOCJEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

MHPOBO33PEHUECCKHAE TPEACTABICHUS O BEIIECTBE M XUMHUYECKOW PEaKInHy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAyKH U COCTABJISIOIINE
OCHOBY JJIsl TIOHUMAaHMS CYITHOCTH HAy9HOW KapTUHBI MHUpa, PEeACTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHUSI MPHUPOJBI, B3aMMOCBS3SX YEJIOBEKAa C
MPUPOJITHOM CPEIOM, O POJIM XMMUU B TTIO3HAHUHU 3TUX 3AKOHOMEPHOCTEM;

MO3HABaTEIbHBIE MOTHBBI, HAMIPABJICHHBIC HA TOJyYE€HHUE HOBBIX 3HAHHUH 10
XUMHUH, HEOOXOAUMBbIE JIi OOBsICHEHUS HAOJIIOIaeMbIX TPOILIECCOB U SIBJICHUM,
MO3HABaTEIbHOM, WH(DOPMAIIMOHHON M YHUTATEILCKOW KYJIbTYpPhI, B TOM YHUCJIE
HABBIKOB CaMOCTOSTENLHOU paboThl ¢ Y4eOHBIMM TEKCTaMH, CIIPABOYHOM
JUTEPATypOM, JOCTYNMHBIMH TEXHUYECKUMHU CpEACTBAaMU HWHOOPMAIIMOHHBIX



TEXHOJIOTU;

MHTEpEeC K OOYYEHHI0O M MO3HAHUIO, JHOOO3HATENbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K camMoOOpa30BaHUIO, TMPOEKTHOM U  HUCCIIENO0BaTEIbCKOM
AESITEIbHOCTH, K OCO3HAHHOMY BBIOOpY HANpaBIEHHOCTH W YPOBHsI OOYy4eHUS B
JlanbHEHUIIIEM;

4) dopmMupoBaHMs KYJIbTYPbI 310POBb:

OCO3HAHUE IICHHOCTU KU3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKM Ha 3JOPOBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCIEICTBHA U
HETNPUTHE BPETHBIX MPUBBIUCK (YIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHHs),
HEOOXOIMMOCTA COOJIIO/ICHHUST TIpaBUil  OE€30MACHOCTH TMpU  OOpaIleHUH C
XUMHYECKUMU BEIIECTBAMH B OBITY M pEeaTbHOM JKU3HU;

5) TpynoBoro BocHUTAHMS:

MHTEpEC K MPAaKTUUYECKOMY U3YUEHUIO podeccuil U Tpyaa pa3auyHOTO poja,
YBOKEHUE K TPYAy M pe3yjbTaraM TPYIOBOW NEATEIHHOCTH, B TOM YHCJE Ha
OCHOBE MPHUMEHEHUS TMPEIMETHBIX 3HAHWM TIO0 XUMHH, OCO3HAHHBIN BBIOOP
WHAUBUYaJIbHOM TPAEKTOPHUH MPOIODKEHUS 00pa30BaHus ¢ YIETOM JTUIHOCTHBIX
HWHTEPECOB M CITOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEM,
YCIICIITHOM TTPO(peCcCHOHATBHON MEeATETLHOCTH M Pa3BUTHS HEOOXOTUMBIX YMEHUH,
TOTOBHOCTH aJIallTUPOBATHCS B MPOGECCUOHATIBHOM CpEIE;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

DKOJIOTHYECKH IIelieccO00pa3HOe OTHOIICHHWE K TPHUPOJE KaK HCTOYHHKY
KM3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBaHUS, TOHMMAaHUE IIEHHOCTH 3JJ0POBOTO U
O0e3omacHoro oOpasza JKHW3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
buznuecKkoMy U TMCUXUUYECKOMY 3/I0POBBIO, OCO3HAHHME IIEHHOCTU COOJIIOJICHUS
paBwI 0€30MaCHOTO MOBEACHUS ITPU padOTEe C BEIIECTBAMH, a TAKXKE B CUTYAIIUSAX,
YIPOKAIOIIMX 3T0POBBIO U KU3HU JIOJICH;

CITOCOOHOCTH TIPUMEHSTH 3HAHUS, MOJy9YacMble MPU W3yUCHUU XUMHH, IS
peIeHns 3a1a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPEIOM, ISl TIOBBIIIICHUS
YPOBHA  JKOJOTMYECKOW KyJbTYpbl, OCO3HAHHS TJIOOATHHOTO  Xapakrepa
AKOJIOTUYECKHUX MPOOJIEeM W IMyTeH WX PEIICHHS MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTUIECKOTO MBIIIICHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B IMO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLMAIIbHON MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocTtaBe MerampeaMeTHBIX pe3yJdbTaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUS MUPOBO33pEHUS 00IIIEHAYIHBIC TOHATHS (3aKOH, TEOPHS, P UHIIHII,
rumnore3a, (akr, cuUcTemMa, MPOLECC, OHKCIEPUMEHT U JPYyroe.), KOTOpbIE
WCIIOJIH3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HAHWU W3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IETOCTHOM
HAYYHOUW KapTUHE MHUpa, U YHUBEpCAIbHbIC YUeOHbIC NeUCTBUS (TI03HABATEILHEIE,



KOMMYHUKaTHUBHBIE, PETyJISITUBHBIE), KOTOpble oOecrneduBaioT (HOPMUPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILECTBJICHUIO y4eOHOU
NEeATENbHOCTH.

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eCTBUA

ba3oBbie Jiloruyeckue 1eMCTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUU: PaCKpPbIBaTh CMBICI XUMUYECKUX MOHATUHN (BBIIEISATH UX XapaKTEepPHBIE
MPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHSATUSIMU), UCTOJIb30BaTh
MOHATHS JJIs1 00BSCHEHUS OTJIETbHBIX (PAKTOB U SIBJICHUH, BIOUPATh OCHOBAHUS U
KpUTEPUU IS KJIAaCCU(DUKAIIMM XUMUYECKUX BEIIECTB M XMUMHUYECKHUX PEaAKIIUi,
YCTaHaBJIMBATh MPUUYUHHO-CJICJICTBEHHBIE CBA3U MEXKIY OOBEKTaAMH H3YyUCHHS,
CTPOUTH JIOTUYECKUE PACCYXKIEHUSI (MHAYKTUBHBIC, JICTYKTUBHbBIC, IO aHAJIOTHH),
JeJaTh BBIBOJIBI M 3aKJIFOYCHHUS

YyMEHUE TMPHUMEHATh B MPOIECCE TMO3HAHUS TOHATUS (TMPEIMETHbIE U
MeTanpeAMETHbIE), CAMBOJMYECKHUE (3HAKOBBIE) MOJIENIU, UCMOJIb3YEMBIE B XUMUM,
npeoOpa3oBHIBATh MIUPOKO MPUMEHSIEMBIE B XUMHHA MOJIEIbHBIC MPECTABICHUS -
XUMHYECKUI 3HAK (CMMBOJI DJIEMEHTa), XHUMHUYecKas ¢Gopmyla U ypaBHEHHE
XUMHYECKOHN PEaKIy - MPHU PEUICHUHd y9eOHO-TI03HABATEIbHBIX 3a/1a4, C y4€TOM
ATUX MOJENbHBIX MPEICTABICHUA BBIABISTH M XapaKTEpPU30BaTh CYLIECTBEHHBIE
MPU3HAKK U3Y4aeMbIX OOBEKTOB - XUMUUYECKUX BEIIECTB U XUMUYECKUX PEaKIUH,
BBISIBIAATH  OOIME 3aKOHOMEPHOCTH, MPUYUHHO-CJICCTBEHHbIE CBSI3UM U
MIPOTUBOPEUHS B U3y4aEMbIX MPOIECCAX U SIBICHUSIX.

Ba3oBble ucciaenoBarejJbCcKue JeHCTBUSA:

YMEHHUE MCIOJb30BATh MOCTABIECHHBIE BOMPOCHI B KAaY€CTBE MHCTPYMEHTA
MO3HAHU, a TAK)KE B KAYECTBE OCHOBBI JIJ1s1 (DOPMHUPOBAHUS TUITOTE3BI IO TIPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKIECHUM;

puoOpeTeHne OIbITa 1O IJIAHUPOBAHUIO, OPTAaHU3AIMK M IPOBEICHUIO
YUEHHYECKHX OKCIEPUMEHTOB, YyMeHHe HaOmojgaTh 3a XOJ0M Ipollecca,
CaMOCTOSITEIBHO MPOTHO3UPOBATh €r0 PE3yNbTaT, POPMYIUPOBATH OOOOIICHUS U
BBIBO/IbI [10 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIECIOBAHUS, COCTABIIATh OTUET
O TMPOJIeTTaHHOW padoTe.

Pabora ¢ uHpopmanuei:

yMEHHE BBIOUPATh, AHAIM3UPOBATh W HWHTEPIPETUPOBATH WHOOPMAIIHUIO
Pa3IMUYHBIX BUAOB U (JOPM MPEJCTABICHUS, MTOTYYAEMYIO U3 Pa3HbIX UICTOYHUKOB
(HaydHO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
nocobusi, pecypchl MHTepHETa), KPUTUUECKHA OILICHUBATh MPOTUBOPEUYUBYIO U
HETO0CTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TIPUMEHITh Pa3MYHbIC METOJBl U 3alpOChl TP MOUCKE U 0TOOpE
uHGOPMAIMM ¥ COOTBETCTBYIOIIUX JJTAHHBIX, HEOOXOIHMMBIX [JIsI BBITIOJTHEHHUS



yueOHBIX U MMO3HABATENbHBIX 33]1a4 ONPEAEIEHHOTO TUIIA, TPUOOPETEHUE OMbITA B
00JIaCTH  UCIOJb30BaHUsI MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHHUE KYJbTYPOU aKTUBHOTO HCTIOJIb30BaHUS PA3JIUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTENbHO BBIOMPATH ONTUMAIBbHYIO (POpMy HpesicTaBieHUs] HHGOPMAIUH U
WUTIOCTPUPOBATh pPEIIaEMbIE€ 3aJa4d HECJOKHBIMH CXEMaMH, JuarpaMmamy,
Apyrumu opMamMu rpapuKy U UX KOMOMHALUAMUY;

YMEHHE UCIOJb30BaTh MW aHAIM3UPOBaThb B IHpollecce Yy4eOHOW H
UCCIIEI0BATENbCKOM ACSITENbHOCTH UH(POPMALIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CENBbCKOTO XO3SMCTBA W TPAHCHOPTA HA COCTOSHUE OKPYXKAMOIIECH MPUPOIHOU
Cpenbl.

KomMMmyHMKaTHBHBIE YHUBEpPCaJIbHbIe Y4eOHbIE 1eHCTBHUS:

yMEHHUSl 3a7aBaTh BOMNPOCHI (B XOJie auajgora v (WiM) JUCKYCCHUU) IO
CyLIECTBY  OOCYyXJaeMoil  TeMbl, (QOPMYIUpPOBATH CBOM  NPEIJIOKEHUS
OTHOCHTENBHO BBITIOJIHEHUS MIPEIJIOKEHHOW 3a1a4H;

YMEHUS  NPEACTABIATh  IOJYYEHHBIE  PE3YNbTarbl  [O3HABATEILHOU
NEATENIbHOCTH B YCTHBIX M MNHMCBMEHHBIX TEKCTaX; J€Jarb IPE3CHTALNIO
pPe3yJIbTAaTOB BBHIMOJHEHUS XMMHUYECKOI'0 JKCIEepUMeEHTa (JJabOpaTOPHOTO OIIBITA,
nabopaTropHOM pabOTHI IO MCCIICTOBAHNIO CBOMCTB BEIISCTB, Y4EOHOTO MPOCKTA);

YMEHHUSI Y4eOHOTO COTpPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOMU
IIO3HABATENbHOM W MCCJENOBATENbCKONW  JEATEIBHOCTA INPHU  PELICHUU
BO3HMKAIOIIMX NpoOJeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COIJIACOBAHMS
no3uIMi (00CyXIeHHss, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPAUHALIMS
COBMECTHBIX JIEMCTBUM, OIIPEHEICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHOW PaObOThI M APYTHE).

PerynsituBHble yHUBepCcaJbHbIE YUeOHbIE AeiiCTBHSA:

YMEHUE CAMOCTOATENILHO OIPENECIATh LEIU ACATENbHOCTH, IJIAHUPOBATh,
OCYILECTBISITh, KOHTPOJUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTEIbHOCTh, BbIOUpaTh HanboJsee 3PPeKTUBHbIE CIIOCOOBI pelIeHHs] Y4eOHBIX U
MO3HABATENBHBIX 3a/1a4, CAMOCTOSTEIILHO COCTABIAATh WIH KOPPEKTUPOBAThH
IIPEUIOKEHHBI QJITOPUTM JEUCTBUM IIPU BBIIIOJHEHUM 3aJaHUM C  Y4ETOM
MOJIyY€HUsI HOBBIX 3HaHUM 00 HM3ydyaeMbIX OOBEKTax - BEIIECTBAX U PEAKLUSX,
OLICHUBATh COOTBETCTBHUE IOJYYEHHOI'O pE3yJibTaTa 3asBICHHOM LEIN, YMEHHUE
MCIOJIb30BaTh U aHAIN3UPOBATh KOHTEKCTHI, IPELJIaracMble B yCIOBUU 3a/1aHUM.

HPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTelbHOTO
COJEpIKaHMs, YCTAaHOBJEHHOTO JMJaHHOW (QenepanbHOl paboueil MmporpaMMmoi,
BBIJICIIIFOT: OCBOCHHBIE OOYYarOIMMHCS HAy4YHbIC 3HAHUS, YMEHHS U CIOCOOBI
JNEUCTBUH, crenuuueckue I MPEIMETHOM 007acTH «XUMHS», BHUIBI
NEATEIbHOCTH IO  TOJIY4EHMIO HOBOI'O  3HaHHWsA, €ro  HHTEpIIpETaluH,



npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIHsIX.
K koHity oOyuenus B 8 kiaacce npeaMeTHbie pe3ybTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaxarb C(QOPMUPOBAHHOCTH Y OOYUAIOIIUXCST YMEHHM:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHITHI: aTOM, MOJIEKYIa,
XUMHUYECKUH DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECH
(omHOpO HAS ¥ HEOHOPOIHAS ), BAICHTHOCTH, OTHOCHUTEIbHAS aTOMHAs H
MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasi J0JIs1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJIIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPHUIIATEIILHOCTh, CTEICHb
OKHCJICHHSI, XMMHUYECKass PeaKiusi, KIacCU(pHUKAIUSI PEaKIMd: PeaKiuu
COCMHEHHUS, PEAKIUU PA3JI0XKEHUS, PEAKIUU 3aMEILIEHUS, PEaKINU
oOMeHa, 3K30- ¥ SHIOTEPMHUUECKUE PEAKIIMH, TeTIOBOM 3(PQeKT peakiuu,
AIPO aToMa, JIEKTPOHHBIN CJIOH aToMa, aTOMHAst OPOUTAI, paIMyC aToMa,
XUMHUYECKAas CBSI3b, MOJIIPHAS M HEMOJISIPHAs KOBAJIEHTHAs CBSI3b, HIOHHAS
CBSI3b, MOH, KAaTUOH, aHWOH, pPacTBOpP, MaccoBas JOJi1 BEIIECTBA
(MpoOLIeHTHAs KOHLIEHTpaIusi) B pacTBOPE;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TIOHATHH U
MPUMEHSATH ITH TIOHSITHSI TIPU OTIMCAHUH BEIIECTB U UX MPEBPaICHUH;
UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIA COCTaBlieHUS (HOpMyI
BEILIECTB ¥ YPABHEHUN XUMUYECKHUX PEAKIUM;

OTIPENENIATh BAJICGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJICHHS  DJIEMEHTOB B  OWHApHBIX  COCIMHECHHSX,
MPUHAJIEKHOCTh BEIIECTB K OIPEICIEHHOMY KIJIACCY COEAWHEHUHU IO
dbopMymnaM, BHJ XHMHYECKOW CBSI3W (KOBAJEHTHas W WOHHAs) B
HEOPTAaHUYECKHUX COCTMHECHUSX;

packpbiBate cMbica [lepuonnueckoro 3akona [[. . Mennaeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE MEPUOJANYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT UX MoJioxeHus B llepuoauueckoil cucteme,
3aKOHOB ~ COXpPaHEHMs MacChl  BEIECTB, IOCTOSHCTBA COCTaBa,
aTOMHOMOJIEKYJIIPHOT'O Y4U€HHUs, 3aKoOHa ABOTaIpo;

ONMMCHIBATh U XapakTepu3oBaTh TabauuHyo ¢opmy Ilepuoanueckoii
CUCTEMbl XHMHUYECKUX OJJIEMEHTOB: pa3liMyarh TMOHATUS «TJIABHAs
noarpymnmna (A-rpymnmna)» u «nobdounas noarpynna (b-rpynmna)», mansie u
OOJIbILIME TEPUOJbI, COOTHOCUTh OOO3HAUYEHMs, KOTOPBHIE HMMEIOTCS B
tabmmue «llepuoamueckas cuctema xumuueckux osiementoB . .
MeHaeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsi] Aapa, 00LIee YUCIIO 3JIEKTPOHOB



U pacrupeiesieHne UX MO 3JIEKTPOHHBIM CJIOSIM);
KJIACCU(PUIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPTAaHUUYECKHUE BEILECTBA,

XUMHYECKHE peakluuu (MO YHCIy M COCTaBy YYacTBYIOIIMX B pPEaKlUU
BEUIECTB, MO TEII0BOMY 3 (deKTy);

XapakTepu3oBarh (ONHMCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB
Pa3JIMYHBIX KJIACCOB, NOATBEPKAAs ONMMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX
YPAaBHEHUM COOTBETCTBYIOLIMX XMMUYECKUX PEAKLINN;

IIPOTrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTHU OT UX KAUECTBEHHOTO
COCTaBa, BO3MOXKHOCTH IIPOTEKaHUS XHMWYECKHUX MPEBPALCHUNA B
Pa3IUYHBIX YCIIOBUAX;

BBIYMCJISITh OTHOCUTEIIBHYIO ~ MOJIEKYJSIPHYIO U MOJIIPHYO MACChI

BEIIIECTB, MAaCCOBYIO JOJIIO XUMHYECKOTO 3JIEMEHTa 1Mo (hopMyJie

* OEIMHEHMS, MAacCOBYIO JIOJII0O BEIIECTBA B pacTBOpPE, MHPOBOIUTH
PacUEThI 0 YPABHEHUIO XUMHUYECKOW PEAKIINH;

MPUMEHATh OCHOBHBIE OTIEPALIUU MBICIUTEIbHON JEATEIbHOCTH - aHAINU3 U
CUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTU3aIUIo, KJacCU(PUKaIIUIO,
BBISIBJICHHE MPUYUHHO-CJICCTBEHHBIX CBA3€HU - JJI1 U3y4YEHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUsl - HAONIOJICHHE, W3MEpPEHHE, MOJCIUPOBAHHUE, DKCTICPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIelIOBaTh  MpaBWaM  TOJIb30BaHUS ~ XMMHYECKOW  TMOCYIOM U
naboparopHBIM 00OpyIOBaHWEM, a TaKXKE TpaBWIaM OOpaIeHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX ONBITOB MO TMOJYYECHUIO U COOUpPAHUIO
razoo0pa3HbIX BeHIECTB (BOJOpPOJIa U KUCJIOPOJa), MPUTOTOBJICHUIO
PAacTBOPOB C ONPEIEIIEHHON MAaCCOBOM J0JIEH PACTBOPEHHOTO BEILECTBA,
IUIAHUPOBaTh W TPOBOJUTH  XUMHYECKHE  DKCIIEPUMEHTHI IO
pacmo3HaBaHUIO PACTBOPOB IMIETIOUYEH M KUCIIOT C TIOMOIIBIO0 HHIUKATOPOB
(;maxmyc, dpeHonTanent, METUIOPAHK U APYTHE).

K konity oOyuenus B 9 kiaacce npeaMeTHble pe3ynbTaThl HA 0a30BOM YpOBHE
JTOJDKHBI OTpaxarb C(QOPMUPOBAHHOCTH Y OOYJAIOIIUXCST YMEHHM:

pPacKpbIBaTb CMBICI OCHOBHBIX XHMHYECKUX IOHATUH: XUMHYECKUN
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KATHOH, AaHWOH, INPOCTOE BEIIECTBO,
CJIO’KHOE BELIECTBO, BAJICHTHOCTH, AJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHSI, XUMHUYECKasi peaKuusi, XUMUYECKasi CBsI3b, TEIUIOBOM ekt
peakuuy, MOJIb, MOJISIDHBIH  00BEM, pacTBOpP,  DJIEKTPOJIUTHI,



HERJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAS JTHCCOLMALMNS, PEAKIUU HOHHOTO
oOMeHa, KaTaiu3arop, XHUMHYECKOe paBHOBecHe, OOpaTuMmble U
HEoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINY,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBJICHHE, AJUIOTP OV,
aM(OTEepHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHA, MOHHas,
METAJUIMYECKAsA), KPUCTAUIMYECKAs pEUIETKa, KOppO3Us METALIOB,
CIUIaBbl, CKOPOCTb XUMHWYECKOM pEAKIUH, MNPENEIbHO JOIyCTUMAs
koHueHTpauusa 111K BemecTsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKHX IOHATUH U
IIPUMEHATH 3TH NOHATHS NIPU ONMCAHUH BEIIECTB U UX MPEBPAIICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [JIs1 COCTaBjieHus Gopmyn
BEUIECTB U YPABHEHUN XUMUUYECKUX PEaAKLINM;

OTIPEEISATh BAICHTHOCTh U CTENEHb OKUCIICHUS XMMHYECKHUX JIECMEHTOB B
COCAMHEHMUSX PAa3JIMYHOTO COCTaBa, TMPHHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COEAWHEHHH Mo (opmynam, BHUI XUMHYECKOUN
CBsI3M (KOBAJICHTHAsi, HWOHHAs, MeETaUIMUecKas) B HEOPTaHMYECKUX
COEIMHEHMSIX, 3aps/l HOHA TI0 XUMUYECKOH (dopmyrie, XapakTep Cpelbl B
BOJTHBIX PacTBOPax HEOPTaHMUECKUX COCIUHEHHM, TUIT KPUCTAIUTNIECKON
pEIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbica llepuonuueckoro 3akona [[. . Menneneesa u
JEMOHCTPUPOBATh €ro TOHMMaHHWE: ONHUCHIBATh U XapaKTepU30BaTh
tabmmunyo ¢Gopmy Ileprnoanueckoil CUCTEMBl XUMHYECKHUX DJIEMEHTOB:
pasziuMyarh TOHSATUS «IJaBHasg mnoarpynna (A-rpymma)y U «mnoOouHas
noarpymma (b-rpynma)», Mameie u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOpHIE WMEIOTCS B TEPUOIUYECCKON Tabmwie, ¢
YUCJIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB  XMMHYECKHUX
AIIEMEHTOB (COCTaB MW 3apsj sapa, oOIIee YHCIO DIEKTPOHOB U
pacmpenencHue HX T0 DJJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COCIUHEHHUH B
npeenax MajblX IEPUO0B ¥ TJIABHBIX MOATPYII C YIETOM CTPOSHHS UX
aTOMOB;

KJIacCU(PHUIUPOBATh XUMUYECKUE AIIEMEHThI, HEOPTaHMUECKHE BEIIECTBA,
XAMUYECKUE PeaKIuu (10 YUCIY M COCTAaBY yYacCTBYIOIIUMX B PEaKIUU
BEIIIECTB, IO TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIMME U CHENUPUIECKUEe XUMUYECKUE
CBOMCTBAa TMPOCTBIX M CIOKHBIX BEIIECTB, IMOJTBEPKIas OMNHCAHUE



MpUMEPAMU  MOJIEKYJIIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIHM;

COCTaBISITb YPABHEHUS DJEKTPOJUTUYECKOW JUCCOLMALMHU KHUCJOT,
1IEJIOYEH U COJIEH, TTOJIHBIE U COKPAIIIEHHBIE YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHHUS pEaKIWid, IMOJATBEPKIAIOIINX CYIICCTBOBAHHE

FE€HETUYECKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB,

pacKpbIBaTh CYIIHOCTb OKHUCJIMTEILHO-BOCCTAHOBUTEIbHBIX —pEaKLUN
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OalaHCa 3TUX PEaKIINIA;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTU OT HMX CTPOCHMS,
BO3MOXHOCTU MPOTEKAaHUS XMMHUYECKUX NPEBPAIICHU B pa3IUYHBIX
YCIOBUSX;

BBIYUCJIISITh OTHOCUTENIBHYI0 ~ MOJIEKYJIPHYIO U MOJISIPHYIO MacChl

BEIIECTB, MAacCCOBYIO JIOJIFO XUMHUYECKOTO JIEMEHTa 10 hopMyJie
COCIMHEHHS, MACCOBYIO JI0JTIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKOHN PEaKIlnm,

COOJIFOTaTh MPpaBHJIa TI0JIb30BAHUS XUMUYECKOM OCY 101 1 TaOOpaToOpHBIM
o0opymoBaHMEM, a TaKkKe IpaBUja OOpalIeHUS C BEHICCTBAMU B
COOTBETCTBUM C HWHCTPYKIUSAMH 110 BBINOJHEHUIO JIAOOPATOPHBIX
XHMHYECKUX OIBITOB TI0 IIOJYYCHHIO W COOHMpaHUIO Tra3000pa3HbIX
BEILIECTB (aMMHMaKa U YTJIEKUCJIOTO T'a3a);

MPOBOJUTH PEAKIIMHU, TIOITBEPIKIAIOIIHME KAYECTBEHHBIN COCTAB PA3IMIHBIX
BEIIECTB: PacTO3HABaTh ONBITHBIM MYTEM XJIOPHI-, OpOMHUI-, UOIUJI-,
kapOoHar-, Qgocdar-, cuiamkar-, cyiabdar-, TUIAPOKCUA-UOHBI, KATHOHbI
AMMOHHUSI W WOHBI W3YYCHHBIX METAIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTAHUIECCKUX BEIIECTB;

NPHUMEHSITh OCHOBHBIE OTIEPAIIUH MBICIUTEIbHOH e TENHbHOCTH - aHATN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEMaTH3aIINIO, BBISIBICHUE IPUIHMHHO-
CJICZICTBEHHBIX CBS3€H - U1 M3YYEHUS CBOWCTB BEIIECTB M XMUMHUYECKHX
peakiuii, eCTeCTBEHHO-Hay4YHbIE METOJIbl IIO3HAHUS - HaOI0JIEHHE,
U3MepeHne, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHBbIA U MBICICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KIIACC
KounuecTrBo yacos
Ne HaumeHoBaHMe pa3nesioB u KonTpoabHubie IIpakTH4eckue JJieKTpOHHbIE (U poBbIE)
n/n TeM IPOrpaMMBbl Beero padoThI padoThI o0pa3oBareJbHbIE peCcypchbl
Pa3neu 1. [lepBoHayajibHble XUMUYeCKHE TOHATHUS
Xumusi — BaXkHasi 001acTh
11 €CTECCTBO3HAHHUA U 5 5 Bubnuoreka HOK
' MPAKTUUYECKON JIeATEITHPHOCTH https://m.edsoo.ru/7f41837c
YesoBeKa
19 BemectBa u xumnueckue 15 1 Bu6mioreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Paznen 2. BaxkHelme npeacTaBuTe/ 1M HEOPraHuye CKUX BellecTB
91 Bosnyx. Kucnopon. Ilonstue 6 Bu6nuoreka LIOK
' 00 okcHmax https://m.edsoo.ru/7f41837¢c
25 Bopopon. Ilonsarue o g 1 Bbu6muoreka [IOK
' KHCJIOTAaX U COJISX https://m.edsoo.ru/7f41837¢c
23 Bopga. PactBopsl. [lonsitue 06 5 1 1 Bu6nuorexa LIOK
' OCHOBAHHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KITaCChI 1 1 1 Bu6nuoreka [TOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Paznen 3. [lepuoanue cknii 3axoH u [lepnoanyeckas cucrema xummnueckux 3jeMeHTOB JI. U. MenneieeBa. CTpoeHune aToMoOB.
Xumuyeckas cBsizb. OKHCINTEIbHO-BOCCTAHOBHUTEJIbHBIE PeaKIun
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[lepuoauuecknii 3aK0H 1
[lepuonuueckas cucrema

bu6mmoreka [IOK

3.1 XUMUYECKHX S1EMEHTOB J1. 11 ! https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue
aroma
XUMUYECKAS CBA3b.
3.2 OKHUCIIUTEIBLHO 8 bromorexa HOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCIIBHBIC peaKHI/II/I
bu6mmoreka [IOK
Hroro o pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmnorexa LIOK
p p https://m.edso00.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KUIACC

KoauuecTBo yacoB JIeKTPOHHBIE
(¢ poBbIe)
Ne HanMeHoBaHuUe pa3iesioB U TeM 6
KonTtpoabn IpakTuyeckn 00pa3oBaTe./IbHbIE
n/n NporpaMmabl Bcero
ble padoThbI e padoThbI pecypehbl
Paznen 1. BemecTBO M XUMHYeCKHE peaKIUH
[ToBTOpEHME U yIITyOJI€HUE 3HAHUI but6morexa [IOK
11 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX pa3JIejoB Kypca 8 Kiacca
OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX bubmoreka [IOK
1.2 . 4 https://m.edsoo.ru/7f41a63
peakuit
5 bubmunoreka [IOK
1.3 ACKTPOTHTHHCCKAL IMCCONHATTHIL 8 1 1 https://m.edsoo.ru/7f41a63
XUMHYECKHE PEAKIIMH B paCTBOpax
Uroro no pazneny 17
Paznea 2. HemeTasuibl M HX cOeJHHE HUSA
OOmiast XapakTepUCTHKA XUMUYIECKHX Bubmmorexa IOK
2.1 4 1 https://m.edsoo.ru/7f41a63
anemeHToB VIIA-rpynmnsl. [anorensl
OO0mmas xapakTepuCcTHKa XMMHUYECKUX BuGnmorexa LOK
22 anemeHTOB VIA-TPVIIIILI. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COEMHEHHUS
OO0mas xapakrepucTHKa XMMHUYECKUX Bu6mmotexa [IOK
2.3 aneMeHTOB VA-TPYIIILL. A3oT, Gocdop u 7 1 https://m.edsoo.ru/7f41a63
UX COeAMHEHUS
OO0mmas xapakTepuCcTHKa XMMHUYECKUX Bu6nuoreka LIOK
2.4 anemeHToB [V A-rpynmsl. Yriepon u 8 1 2 https://m.edsoo.ru/7f41a63
KPEMHUU U UX COCIMHEHUS
Uroro no pazneny 25
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Pazagea 3. MeTajiibl M UX coeIMHE HUS

bubmunoreka [IOK
3.1 OO6ume cBoiicTBa METANIOB 4 https://m.edsoo.ru/7f41a63
Bu6nunoreka [JOK
3.2 Baxxuelinme MeTaiibl 1 UX COEAUHEHUS 16 https://m.edsoo.ru/7f41a63
Uroro no pazneny 20
Paznen 4. Xumusa u oxkpyxamomas cpeaa
bu6nmmoreka [IOK
4.1 BemecTBa 1 MaTepuabl B )KM3HH YEIIOBEKA 3 https://m.edsoo.ru/7f41a63
Uroro 1o paznerny 3
Bbu6nunoreka [JOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41a63
OBUIEE KOJIMYECTBO YACOB IT1O 68

I[TPOTPAMME
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