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[TporpaMMa o XuMUU Ha YPOBHE OCHOBHOTO 00IIIET0 00Opa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOT'O
obmero oOpa3oBanus, npenactaBieHHbix B DPI'OC OO0, a Takke Ha OCHOBE padoueit
IIPOrpaMMbl BOCITUTAHUS U ¢ YUETOM KOHILIETILIMHU MPENoiaBaHus yueOHOro rnpeaMera « XUMUs» B
oOpa3oBareibHbIX opranu3anusx Poccuiickoit @enepamu.

OO61iee yuCiIO YacoB, OTBEAEHHBIX U1 M3yUYEHUS XUMHUHU HAa YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, coctaBisieT 136 gacoB: B § kinacce — 68 yacoB (2 gaca B Heseno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJIOBEKa. XMMHS B CUCTEME Hayk. Tena u
BeulectBa. dusnueckue CBOWCTBa BeELIECTB. ArperarHoe cocrosiHue BelecTB. Ilonstue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BeniecTBa U cmecu. CiocoObl pasienieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[IpocThie U clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHMX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENNbHAA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemectBa. Monb. MomnsipHas macca. B3anMocBs3b KOJIMYeCTBa, MAacchl U
quciIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rsl mo popmynaM XUMHUYECKUX COCTUHEHUH.

Ouznyeckue M XUMHUYECKHUE SIBJICHHUS. XHUMHYECKas peakuus U e€ MpPU3HAKU. 3aKOH
COXPAaHEHHUs MacChl BEIECTB. XuMuueckue ypaBHeHHs. Kiaccudukanus XuMU4ecKUX peakuui
(coemuHeHus, pa3IoKEeHHsI, 3aMeICHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJ0#, mpaBmiaMu paboThl B jabopaTropuud U mpuéMaMu
oOpareHusi ¢ JIabOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCaHUE (PU3UYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEILIECTB, HaOMI0IeHnEe (PU3HUECKUX (TIJIaBJICHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKaIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
U ONHMCAaHWE I[PU3HAKOB IMPOTEKAHHWA XUMHUYECKMX peakuuil (pas3jioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUIoM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), msydenme crocoOoB
pa3fiesieHusT CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALIUA,
xpomatorpadus, IpOBEIEHUE OYUCTKH MOBAPEHHOM COJM, HaONIOJIEHHE U ONMCaHue
pE3yNIbTaTOB IMPOBENIEHUS OIBITA, HIUTIOCTPUPYIONIETO 3aKOH COXPAHEHHS MAacCChl, CO3/IaHuE
Moiesiel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacraBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucinopoja B mpupoje, GU3NYecKue U XUMUUYECKHEe CBOWCTBA (peakluyd TOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJIyd4eHHsS KHCIOpoJa B Jlaboparopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoje. O30H — aljaoTporHas MOAH(PUKAIUS
KHCIIOpO/1a.

TermnoBoit >(hdexT XuMHUYECKOW peakIHH, TEPMOXUMHUYECKHWE YpaBHEHHUS, 5K30- H
SHAOTEpPMUYECKUE peakuuu. TomauBo: yroiab M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHJIEHUE
NapHUKOBOTO 3P deKTa, pa3pyLIeHHe 030HOBOTO CIIOS.

Bonopon — »nemeHT u mpoctoe BemecTtBo. HaxokaeHue Bomopoda B IMPUPOJE,
buznyecKkrue 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTsr u comnu.

Momnsipabiii 00bE€M ra30B. PacuéTel M0 XUMUYECKUM YPaBHEHUSM.

®usnyeckue cBoicTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HackimeHHble u
HEHACBIIIEHHbIE PacTBOphl. PacTBOpuMOCTh BellecTB B Boje. MaccoBas J0Jsl BEILECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsisHeHHe NpUpOAHBIX BoJA. OXxpaHa M OYMCTKa
MPUPOIHBIX BOJ.

Knaccudukanust uHeopranmyeckux coeauHeHnid. Oxcuasl. Knaccudukamus OKCHIOB:
cojieoOpa3zyroiue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu0B. DU3nyecKkre U XMMHUecKHe cBoiicTBa okcu10B. [lonmydueHne okcuaoB.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XMUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @U3nuecKkue ¥ XUMHUYECKUE
cBoicTBa KUCHOT. Pan akruBHoctn metaiioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknatypa cosieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpPE/ICNICHUE COAEPKaHUs KUCIOpoAa B BO3JyXe, MOIyYeHue, coOupaHue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3ZHMKHOBEHUS M IMPEKpaIICHUs] TOpeHus (Moxkapa), 03HAKOMIJICHHE C
oOpa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, IOJydeHUE, COOMpaHHE, PACIIO3HABAHUE U
U3y4eHUEe CBOMCTB Bojaopoja (TopeHue), B3auMoieiicTBue Boaopona ¢ okcugom menu (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), HAOIIOJEHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, uccneaoBaHUE OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEJOBaHHE OOPa3I[0OB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3aumoyeiicteus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTBHI, KUCIOT C MeTalllaMH,
peaKuMii HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BaxkHelmue
KJIACChl HEOPTraHUYECKUX COEAUHEHMIN.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucremMa xummuuyeckux djementos . U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHYeCKasl CBA3b. OKUCJIANTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIACCU(UKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsitue o rpymnmax
CXOIHBIX JIEMEHTOB (IIETOYHBIC U HIETIOYHO3EMEIbHBIE METAIUIbI, TaJOTE€HbI, UHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI U THUIPOKCHIBL.

Ilepuonnueckuii 3akoH. llepuoamyeckas cucrema xumuueckux osnemeHrtos [J[. .
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKUH CMBICT
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIbI SJIEMEHTA.

Crpoenue aromoB. CoctaB artoMHbIX snaep. M3oromsl. DOnexktponsl. CrpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX AJIeMEeHTOB [leproandeckoil cucTeMsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa MO €ro IOJIOKEHUI0 B
Ilepnonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAIUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO TPyINaM U MepruoaMm.

3nauenue [lepuogmueckoro 3akona u Ilepuoguueckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUISl pa3BUTHs HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBS3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchb
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

HM3ydeHrue oO0pas3IloB BEMIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBHE THUIIPOKCHIA
LMHKA C pacTBOpPamMHu KUCIOT M IIEJIOYed, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOMIUX TPUMEPDI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKINH (TOpEeHNe, PEaKIIUU Pa3IOKCHHS, COSTUHEHNS).

Mesicnpeomemmuwie ceasu



Peanuzanus MeXnpeaMeTHBIX CBsI3€H NMPU M3Y4YEHUH XUMHH B 8 KJIacCE OCYILECTBIISAETCS
yepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaKk M IOHATHIA,
SBJISIFOIIMXCS] CHCTEMHBIMHU AJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OOme ecTecTBEHHO-HAYYHbBIC IOHATHA: HAy4HbIM (akt, TUIoTes3a, TEeOopus, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

@dusmuka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIBI,
pPaIuOaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKHI 3apsj, BELIECTBO, TeNO, O00BEM, arperatHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3561, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIE TOPOJbI, TIOJE3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYECKasi peaKkus

Ilepnonnueckuii 3akoH. Ilepmoamueckas cucrema XuMuU4ecKux daemeHtoB J[. .
MenpeneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHMU CBOWCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMIOB, Kaaus, KaJbLUs U UX COCAUHEHUH B COOTBETCTBUM C
HOJIOKEHHUEM 3JIeMeHTOB B [leprnonnyeckoil cucteme U CTpOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUIA KPUCTAUIMUECKOW PEIIETKH U BUAA XUMHUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHbIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccugukanus XMMUYECKAX Peakuil 10 Pa3IMYHbIM MPU3HAKaM (110 YUCIY M COCTaBY
YYacTBYIOUIMX B peakUUH BELIECTB, M0 TEmIoBOMY 3(deKTy, Mo HM3MEHEHHUIO CTeHneHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 yYacTHIO KaTajlu3aropa). JK30- U
SH/I0TEPMHUECKUE PEAKIIMH, TEPMOXUMUYECKHE YPAaBHEHHUS.

[TonsiTue o ckopocTH XxumMudeckoi peakuuu. [loHarne o0 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonsatue o
karanuze. lloHsatne o XuMHueckoM paBHOBecHU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XMMHYECKON PEAKIMH U MOJI0KEHNE XUMHUECKOTO PABHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopust 2MEKTPOIUTHUECKON IUCCOLMALMNA. JIEKTPOJIUTHI U HEJIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAAMHU XHMHMUYECKOH CBS3U.
Crenenp quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIHUTHI.

Peakuuu monHoro o6meHa. YcioBHsl MPOTEKAaHUs peaKlMi MOHHOTO OOMEHa, MOJIHbIE U
COKpAaIlEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUIl M COJIEH B CBETE
NpEJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepuUMenn:

O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METAJJIOB M HeMeTalyioB (rpadura W anmasza), CIOXKHBIX BEUIeCTB (XJIOpHIa HaTpus),
UCCJIEOBAHNE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON pPEAKIUU OT BO3IACHCTBHS Pa3IMUHBIX
(bakTOpoB, UCCIIEOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca AUCCOLUAIUN
KHCJIOT, Ienodyed M cosneld (BO3MOXKHO HCIIOJIb30BaHME BHAEO MAaTepHalioB), IpPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIMX IMPHU3HAKK NMPOTEKaHHs peakiuii MOHHOro oOMeHa (oOpa3zoBaHUE
ocajika, BBbIAENCHHE Tra3a, o0pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (rOpeHue, peakiuu pa3iokKeHUs, COSAUHEHHs),
pacrno3HaBaHHE HEOPraHMYECKHX BELIECTB C IOMOILIBI0O KAauYE€CTBEHHBIX PEAKLUIl Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTa/ibl 1 HX cOeJUHEHHSA

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjiopa (B3auMOJEHCTBHE C MeTajulaMH, HeMeTallJIaMH,
mienouamu).  XusopoBopopod. ConsiHas KWCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlefcTBre XJ1opa U XJI0pOBOJOPOJa Ha OpPraHu3M YesloBeka. BaxHelimue xiopuabt
U X HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapakrtepucThka 3jeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWMCTBA
cepel. CepoBOJOpOA, CTpoeHHue, (U3NYECKHEe M XHMHUYecKue cBoiicTBa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHE M XMMHUYECKHE CBOMCTBA
(oOmupe Kak MpeACTaBUTENS Kiacca KHCIOT M chenuduueckue). XHUMHUYECKUE peakluu,
Jekallye B OCHOBE HPOMBIIICHHOTO croco0a MoyydeHus cepHoil KucinoTbl. IIpumenenue
cepHoll Kucnotel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklis Ha cyiab(paT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUH B MpUpoLe. XUMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpelibl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
HPEeOTBPALICHHUS.

OOmiass xapakrepucTuka 3i1eMEHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHM OKHCICHMsA. A30T, pacHpoCTpaHeHHWE B IpuUpoae, (HU3NYECKUEe HU
XHUMHYeCKHe cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero (U3N4ecKue 1 XUMUIECKHE
CBOWCTBA, MoslyyeHue u npumenenue. Conu aMMOHUs, UX (PU3NYecKre U XMMUYECKHE CBOMCTBA,
npuMmeHenue. KauecTBeHHas peakids Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJy4YeHHE,
¢u3nyeckue M XUMHUYECKUE CBoOilcTBa (0oOlIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHU4ecKoe 3arpsi3HeHHE OKpY’Kakolleld Cpeibl COeAMHEHUSIMU a30Ta (KUCIIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBBI M BOA0EMOB). Docdop, amIoTpoIHble MOAUPUKALNN
docopa, puzndyeckue u xumuueckue cporctBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢usznyeckue M XHMMHUYECKHE CBOWCTBa, mnoiyueHue. lcmonb3zoBanue QocharoB B KayecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OO6mass xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHble CTENCHH OKUCIEHMs. YTIepoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, pusndeckre U XuMH4YecKkue cBoicTBa. Axcopouus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, ux pU3N4ecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPraHU3MBI,
MOJIydYeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOoOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yrieponaa (I1V),
TUMOTe3a I100aJbHOr0 MOTEINIEHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
CoNM, UX (PU3MYECKHMEe M XMMHUYECKHE CBOICTBa, MOIydeHHE U NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeEAMIMHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUAX Yriepoja
(MeraH, »TaH, OSTWJEH, alETWIEH, STaHOJ, TJMIEpPUH, YyKCycHas kuciora). IIpuponnsie
UCTOYHUKU YIJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTH HUX MepepaboTKu
(6eH3uH), UX POJb B OBITY W MPOMBIIIIICHHOCTH. [oHATHE 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oeskax, YIJIeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOE €IMHCTBO
OpPraHMYECKUX U HEOPTaHMUECKUX COECTUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4€HHE MU NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKATHI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. Baxuelme



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembr
0€30MMacHOTO UCTIOIH30BaHMS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTBI, TPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NUYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BHUACOMATEpUaIOB), O3HAKOMIIEHHE C O0pa3llaMH XJIOPUIOB (TaJIOT€HUIIOB),
O3HaKOMJICHHE ¢ o0Opa3uamMu ceppl M €& COCOUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHaoB), HaOmOJeHHe Tmporecca OOyrauBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3y4YE€HHUE XUMHUECKUX CBOMCTB pa30aBIEHHON CEpHOM
KHUCJIOTHI, TIPOBEJCHUE KAaueCTBEHHOM peaklMu Ha cyinb(ar-uoH U HaONOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUIH
(BO3MOXHO HMCIIOJIB30BaHUE BUCOMATEPHUATIOB), 00pa3iaMu a30THBIX U GOoCPOPHBIX YI00pEHHH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uoH U U3yYeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), M3yUYEHUE MOJENel KPHUCTAUNIMYECKUX PEHIETOK anMmasa,
rpaduTa, ¢yJUiepeHa, O3HAKOMIIGHHE C NPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, Mojay4yeHue, COOMpaHue, pacro3HaBaHUE
U U3YyYEHHE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEJEHUE KAUECTBEHHBIX peaklui Ha kapOoOHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHME C MPOAyKUHUEH
CUJIMKATHOM MPOMBILIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3ajad 1o teme «Baxuenmme
HEMETaJUIbl U UX COCUHEHUSD).

MeTajiibl M X COeUHEHUS

OO0mass xapakTepUCTHKAa XHMHUYECKHUX OJIIEMEHTOB — METaJlIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckont cucreme xumuueckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuiMueckass CBA3b M METAJUIMYECKas KpUCTAJUIMYeCKas
pemeéTka. DIEKTPOXUMUYECKUN psAJl HaNpsHKeHUH MeTaioB. Dusnyeckue W XUMHUYECKHE
cBoiicTBa MeTayyioB. OOmue crnocoObl moxydeHusi MeTaioB. [loHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHUMN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounbie MeTawibl: TONOKEHUE B [leproanyueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
N. Menzaeneesa, CTpO€HHE UX aTOMOB, HAaXOXAcHUE B Ipupoiac. PU3NUYECKUE U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCTUHEHUM.

[IlenoyHo3eMenbHBIE METAUIBI MarHuil W KajlblUW: noyokeHne B Ilepuoamueckoit
cucreme xumuueckux snemeHToB [[. M. MeHnneneeBa, CTpoeHHME MX aTOMOB, HaxOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus M Kajblus. BakHeimme coennHeHus
KanbIus (OKCUI, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPaHEeHHUS.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumuueckux snemeHTo [ U.
MenneneeBa, CTpOEHHE aTOMa, HaxOXJAeHUE B npuponae. Pu3nueckue 1 XMMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHS.

Kenezo: mnonoxenne B Ilepumonuueckoit cucreme xumuueckux osnemeHtoB J[. .
MenneneeBa, CTpO€HHE aToMa, HaxoXKJeHue B npupojae. Gusndyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokcuabl u conu skenesa (II) m xenmesa (III), mx cocras, cBoiicTBa u
MIOJIyYEHHE.

Xumuueckuii IKcnepumenn.

O3HAKOMJIEHHE C O00pa3llaMM METa/lIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
U3YYCHHE PE3YJIbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HKCIIONBH30BAaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB >KECTKOM BOJBI, MpoOIlecca TOPEHMs Kejle3a B



KUCIoposie  (BO3MOXKHO — MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX peaklUi Ha MOHBI: MarHusl, Kajablus, aJlOMUHUS, ITUHKA, xene3a (II) u xenesza
(I1I), menu (1), HaOMrOIEHWE W OMKCAHKME MPOIECCOB OKPAIIMBAHKS IJIAMEHU MOHAMHU HATPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 110
TeMme «BakHeWIme MeTaibl U UX COCTUHEHUSD.

XuMus 4 OKpYsKamoas cpeaa

BemectBa u maTepuansl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe HCHOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momoins mpu XUMHYECKHX OKOTax H
OTpPaBJICHUSIX.

XUMHYECKOE 3arps3HEHNE OKPYXKarollel cpe/bl (MpeaenbHas T0MyCcTuMasi KOHIIEHTPpaIUs
Beriects, qaiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

U3y4eHHE 00pa3I[0B MAaTEPHAIIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAITBI).

Meoscnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPH U3YYCHHH XUMHH B 9 Ki1acce OCYIIECTBIISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK M MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYUYHOTO [IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHITHS: HAay4YHbIH (HaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJIEHHE,  JIKCICPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJ, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJIGKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJIHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3MYEeCKHe BEJIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpAIbHBIE YIOOpEeHHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEIbHBIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOpPHbIE MOPOJbI, IOJE3HBIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJIbTAaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O 00Iero o0Opa3oBaHUs
JOCTHTAIOTCSl B Xoie OOydeHHs XHMHUHM B €OUHCTBE Y4YeOHOW M BOCHHTATEIbHOU
NESTeIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMM POCCUHCKUMHU COLMOKYJIBTYPHBIMU H
TYyXOBHO-HPABCTBEHHBIMH LEHHOCTSIMH, NPUHATHIMA B OOIIECTBE MpPaBWIAMH M HOPMaMHU
MIOBEJICHUSI U CIOCOOCTBYIOT IpoOLleccaM CaMOIIO3HAHMSA, CAMOPA3BUTUS M COLMAIM3ALUU
00ydJaromuxcsl.

JIMYHOCTHBIE pe3yJbTaThl OTPAXkKAaOT TOTOBHOCTh OOYYaIOIIMXCSI PYKOBOJCTBOBATHCS
CHCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALMI M PaCIIMPEHUE OIbITA JEeSITeILHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOT'O OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJICJMIO, TIOHUMAHUs 3HAYCHHUS XUMHYECKOW HAYKH B JKM3HH COBPEMEHHOTO
o011ecTBa, ClIOCOOHOCTH BIIa/IETh JOCTOBEPHOM MH(OpMaIuei 0 nepeaoBbIX JOCTHKEHUSIX U
OTKPBITUSIX MUPOBOM M OT€YECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUAX 00
YCTPOHCTBE MUpPa U OOLIECTBA;

2) rpa:kIaHCKOT0 BOCTIMTAHMA:

IPEJCTABICHUS O COLMAIbHBIX HOPMAax M HPaBUIAX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJUICKTHBE,  KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B  OOIINECTBEHHO  IIOJIE3HOM,
yueOHOMCCIIeI0BATeNbCKOM, TBOPYECKOM M ApPYruX BUAAX JEATEIbHOCTH, TOTOBHOCTHU K
pa3HOOOpa3HON COBMECTHOM AEATENHHOCTH TPHU BBINOJIHEHUH YYEOHBIX, IMO3HABATEIbHBIX
3aja4, BBINOJHEHUU XUMMUYECKMX OSKCIIEPUMEHTOB, CO3JaHMHM Y4YEeOHBIX IPOEKTOB,
CTpeMJICHHSI K B3aMMOINOHMMAHHWIO W B3aUMOIIOMOINM B TIPOIECCe JTOW y4eOHOM
JesITeIbHOCTH, TOTOBHOCTH OLICHHWBATh CBOE IOBEJICHHE M IMOCTYIKM CBOMX TOBapuUIeH ¢
MO3UIIMY HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS ITOCIIEACTBUH IMTOCTYIIKOB;

3) EHHOCTH HAYYHOIO MO3HAHMS:

MHUPOBO33PDEHUYECKHE TPEJICTABICHUS O BEIIECTBE MW XHMHUYECKOH pEaKIHH,
COOTBETCTBYIOILIIE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIOIIME OCHOBY JJIS
MOHWMaHMs CYIIHOCTH HAyYHOH KapTUHBI MHpA, TMPEICTaBIEHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS NPHUPOJIbI, B3aUMOCBS3SX 4YeJIOBEKAa C NMPUPOAHON cpenoif, o
POJIM XMMHH B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHbIE MOTHBBI, HAIPaBJICHHbIE HA MOJy4YE€HUE HOBBIX 3HAHMHA MO XHMMHU,
HEOOXOUMBIC Uit OOBSICHEHWs HAOJIIOAAEMBIX TIPOIIECCOB M SIBIICHWI, MO3HABATEIBHOM,
MH(POPMALIMOHHOM M YMTATENbCKOW KyJIbTYyphl, B TOM YHCJI€ HaBBIKOB CAMOCTOSITEIbHON
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOW JHMTEPATypOH, AOCTYIMHBIMH TEXHHYECKUMH
cpeAcTBaMU MH()OPMAITMOHHBIX TEXHOJIOTUH;

MHTEpEC K O0YyUEHUIO U MMO3HAHUIO, JIF0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTD K
caM000pa30BaHMUI0, MPOEKTHOM M HCCIENI0BATEIbCKON JI€ATENILHOCTH, K OCO3HAHHOMY
BBIOOPY HATPABICHHOCTH M YPOBHS 0OYy4EHUS B TAIbHEHIIIEM;

4) popMupOBaHHSA KYJIbTYPHI 310POBbS:

OCO3HAaHHME IIEHHOCTH >XH3HH, OTBETCTBEHHOTO OTHONICHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKHM Ha 3/I0pOBBI 00pa3 >KHU3HM, OCO3HAHUE IOCIEACTBUN M HENPUSATHE BPEIHBIX
npuBbIYEK (YNOTPeOIeHUs alIKOrojsl, HAPKOTUKOB, KypEeHHUs ), HEOOXOJUMOCTH COOII0OICHUS
npaBuUi G€30MaCHOCTH MPHU OOpPAIEHUH C XMMUYECKHMHU BELIECTBAMU B OBITY U peaslbHOU
KHU3HH,

5) TpynoBOro BoCHUTAHUS:



UHTEpEC K MPAKTHUECKOMY H3yYeHHI0 Ipodeccuii M TpyJda pas3IM4HOTO pOAa,
YBOXEHUE K TPYLy M pe3yJbTaTaM TPYIOBOH JAEATEIBHOCTH, B TOM YHCIE Ha OCHOBE
IIPUMEHEHMs] TPEAMETHBIX 3HAHMM 10 XUMHMM, OCO3HAaHHBIH BBIOOP MHIMBUAYaAIBHON
TPAaEeKTOPUH TMPOJIOIHKEHUS 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX MHTEPECOB M NOTpeOHOCTEeH, ycnemHod npodeccHoHaIbHON
JESITEeIbHOCTH M PA3BUTHUS HEOOXOIMMBIX YMEHHH, TOTOBHOCTh aJalNTHpPOBATHCA B
po¢ecCUOHATILHOM Cpejie;

6) 9KOJIOTNYECKOT0 BOCTIUTAHHUS:

9KOJIOTUYECKU 11eJIeCO00pa3sHOe OTHOLIEHHE K IMPUPOJE KaK HCTOYHMKY >KM3HM Ha
3emJie, OCHOBE €€ CYIIeCTBOBaHHMS, IOHMMAaHUE EHHOCTH 3/J0POBOT0 M 0e30macHoro oopasa
KHU3HH, OTBETCTBEHHOE OTHOLIEHME K COOCTBEHHOMY (HU3UYECKOMY U ICHUXHYECKOMY
3JI0POBBIO, OCO3HAHHE IEHHOCTH COOIIOICHUS MPaBHJ O€30MAaCHOTO ITOBEICHUS MPU padboTe C
BELIECTBAMM, 4 TAKXKE B CUTyalUsX, yTPOKAIOUIMX 3J0POBBIO U JKU3HU JIIOJCH;

CIOCOOHOCTH TPUMEHSTH 3HAHMSA, MOJy4aeMble PU U3YYCHUU XUMHUH, JJISI PEILICHHS
3a/a4, CBS3aHHBIX C OKPYJKAlOWEHd MPUPONHOM CpeNoW, [UIsl NOBBILICHHUS YPOBHS
9KOJIOTMUYECKON KYJbTYPbl, OCO3HAHMs INI0OATBHOIO XapakTepa HKOJIOIMUYECKUX MpoOieM U
IyTed UX PELIEHUs MOCPEICTBOM METOJOB XUMHH, JKOJIOIMUECKOTO MBIIUICHUS, YMEHUS
PYKOBOACTBOBATHCS UM B II03HABATEIIbHOW, KOMMYHUKAaTUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B cocraBe meranpenMETHBIX pe3yNbTaTOB BBLACISIOT 3HAYUMBIE Ui (POPMHPOBAHUS
MHUPOBO33pEHUS 00IleHaYYHbIE TOHATHUS (3aKOH, TEOpUs, IPUHIIUII, TUIIOTe3a, (HaKT, cucTema,
MIPOLIECC, AKCHEPUMEHT U JIPYroe.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAyUYHBIX
yueOHBIX IpeMeTax M IO03BOJIAIOT HAa OCHOBE 3HAHMN U3 3THX HPEAMETOB (hOPMUPOBATH
MIPE/ICTAaBICHHE O LIEIOCTHON HAayYHON KapTHHE MHUpA, U YHUBEpCAJIbHbIE YUeOHbIE JEHCTBUS
(mo3HaBaTenbHBIE, KOMMYHUKAaTHBHBIE,  DPETYJSITUBHBIE), KOTOpble  00ECHEYHBAIOT
(dbopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIBHOMY IUIAHUPOBAHHIO M  OCYIIECTBIICHHUIO
yueOHOI e TeTbHOCTH.

Ilo3naBaTebHBIE YHHBepcaJIbHbIE YUeOHbIe NeliCTBUS

Ba3zoBble Jloru4eckue AeiicTBUA:

YMEHHsI MCIOJIB30BaTh IPUEMBI JIOTMYECKOTO MBIIUICHHUST TP OCBOCHHMM 3HAHHM:
pacKpbIBaTh CMBICT XHWMHYECKHUX TOHATHH (BBIACNATh HUX XapaKTEpHblE IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYIMMH TIOHSTHUSIMM), HWCIOJB30BaTh MOHATHUS s
OOBSICHEHUS! OT/AEIbHBIX (DAaKTOB U SBJICHUH, BBHIOMpPATb OCHOBAaHHMS W KPUTEpPHUU IS
KJIaCCU(UKALUN XMMHUUYECKUX BEIIECTB U XMMMUYECKUX PEaKIMi, yCTaHABIMBAaTh NPUYMHHO-
CIIE/ICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3Y4YEHMs, CTPOUTH JIOTUYECKHE DPACCYXICHUS
(MHIyKTUBHBIE, IeTyKTUBHBIE, IO aHAJOTHH), AeJIaTh BBIBOJbI U 3aKIIIOUEHHUS;

yMEHUE MPUMEHATh B IPOLIecce MO3HAHMS MOHATHUS (MIPeIMETHBIE U METAIIPEIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENIN, UCIOJb3YEMbIE B XUMHH, NMPEOOPa30BbIBATh HIMPOKO
NpPUMEHSIEMbIE B XHMMHUM MOJICJIbHBIE MPEACTaBIEHUs — XUMHMYECKMH 3HaK (CHMBOJI
JJIEMEHTa), XUMHUYecKas (QopMmyjia M ypaBHEHME XMMUYECKOW peakluu — MpU peHIeHUu
yueOHO-1T03HaBaTEIbHbIX 33/1a4, C YYETOM 3THX MOJAEIbHBIX NPEACTaBICHUH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU U3y4aeMbIX 00BbEKTOB — XUMUUYECKUX BELIECTB U
XMUMHUYECKUX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYUHHO-CIIEJICTBEHHBIE CBS3H
Y IPOTUBOPEYMS B U3yUAEMBIX MPOIIECCaX U SBICHUSIX.

ba3oBble uccienoBaTe/IbCKUE NeHCTBHA!

YMEHHE UCIOJI30BaTh MOCTABJICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a
TaK)k€ B KauecTBE OCHOBBI JIsi (OPMHUPOBAHHS THUIIOTE3bI MO MPOBEPKE MNPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHUH;

NpUOOpEeTeHUe OMbITa M0 TUIAHMPOBAHUIO, OPTaHU3AIMH U MPOBEICHUIO YUCHUYECKHX
AKCIIEPUMEHTOB, YMEHUE Ha0II0AaTh 32 XOJA0M MPOIECcca, CAMOCTOSITENIbHO MTPOTrHO3UPOBATh



€ro pe3ynbTaT, (OpMyIHpoBaTh OOOOLIEHHS M BBIBOJBI 110 pPE3yJlbTaTaM IMPOBEIEHHOIO
OTIBITA, UCCIICIOBAHUS, COCTABIIATH OTUET O MPOJICIIAHHOM padoTe.

PabGora ¢ nundopmaumeii:

yMEHHUE BBIOMpaTh, aHAJU3UPOBATh W HMHTEPIPETUPOBATH HWH(GOPMAIMIO PA3IUYHBIX
BUJIOB U (hOPM NIPEICTABICHHUS, IIOTYYaEMYI0 M3 Pa3HbIX UCTOYHUKOB (HAy4HO-IIOIYJIsIpHAst
JUTEpaTypa XUMHUYECKOTO COJepKaHWs, CIpaBOYHbIE mocobus, pecypcbl HHTepHeTa),
KPUTHYECKH OLIEHNBATh IPOTUBOPEUNBYIO M HEJIOCTOBEPHYIO HH(OPMALIHIO;

yMEHUE TMpPHUMEHATh pa3JIMYHble METOABl U 3alpochl MNpHU TIOUCKE U OTOOpe
nHGOpMALlMd U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX I BBIIOJIHEHUS Y4EOHBIX U
MO3HABATENBHBIX 33724 ONpPEACNEHHOTO THIIA, MPHOOpETeHHWe OombiTa B 00JacTH
UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH, OBJIaJieHHE KyJIbTYpOou
aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITEILHO BBIOMpPATH
ONTUMAJIbHYI0 (OpMY IpeACTaBIeHUs MH(GOPMALMK U WUIIOCTPUPOBATh pEIIaeMble 3a/auu
HECJIO)KHBIMU CXEMaMH, IUarpaMMaMu, IpyruMu popMaMu TpaduKi 1 UX KOMOWHAIMSIMU;

YMEHHE HCIOJIb30BaTh U aHAIM3MPOBATH B Ipoliecce yuyeOHOM M ucciienoBaTeabCKON
NESTeIbHOCTH HWH(POPMALMUIO O BIHUSAHUU IPOMBIIUICHHOCTH, CEIBCKOTO XO3MHWCTBA H
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOLIEH PUPOJHON CPEIBL.

KomMmyHukaTHBHbBIEe yHHBepcaibHbIe y4eOHbIe 1eiCTBUSA:

YMEHHUsS 3a/1aBaTh BOIPOCHl (B XOA€ AMaiora M (MiaM) AMCKYCCHH) IO CYIIECTBY
o0cyxmaeMoil TeMbl, (HOPMYIHPOBATH CBOHM NPEAJIOKEHHUS OTHOCHTEIBHO BBITIOJTHEHUS
IIPEIOKEHHON 3a/1a4H;

YMEHHS TPEACTaBIATh IMOJIYUYEHHBIE PE3yJbTaThl [MO3HABATEIbHOM JIEATEIbHOCTH B
YCTHBIX UM IIMCBMEHHBIX TEKCTax; JejaTb IPE3CHTALMI0 PE3YJIbTaTOB  BBIOJHEHUS
XUMHYECKOTO JKCIepuMeHTa (7ab0paTOpHOTO  OMbITa, JIA0OpaTOpPHOW  PabOTHI IO
HCCIIEIOBAaHHIO CBOICTB BEIIECTB, y4€OHOI'O IIPOEKTA);

yMEHHS Y4EOHOI0 COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HABATEIbHOU
U HUCCIIeI0BATENILCKON JIEATENPHOCTH NPU PEIICHUHM BO3HUKAIOLIMX IMpPOOJeM Ha OCHOBE
yuéra OOMIMX HHTEPECOB M COTJIACOBAHUS MO3UIMH (00CYXIeHHs, OOMEH MHEHHUSIMH,
«MO3rOBBIE IUTYPMBI», KOOPAMHALMS COBMECTHBIX IEHCTBUM, ONPEAEICHUE KPUTEPUEB II0
OLIEHKE KauecTBa BBIMOJIHEHHON pabOThI U JIpyTHe).

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHA:

YMEHHE  CaMOCTOSITENIbHO  ONpPENeNsTh  LEJNU  JIeATEIbHOCTH,  IUIAHUPOBATbH,
OCYIIECTBIISATh, KOHTPOJIUPOBATH M TPH  HEOOXOJUMOCTH KOPPEKTUPOBATh  CBOIO
NesITeNIbHOCTh, BbIOMpaTh Haubosnee >PQPEKTUBHbIE CHOCOOBI pelIeHHs YYeOHBIX U
MIO3HABATENbHBIX 33/1a4, CAMOCTOSITEILHO COCTaBJIATh WIH KOPPEKTUPOBATh IPEIOKEHHBIN
QITOPUTM JEHCTBUI IMpH BBINOJIHEHUM 3aJaHUM C y4E€TOM IOJIyYE€HUs HOBBIX 3HaHUN 00
U3ydaeMbIX OOBEKTaX — BEIECTBaX M PEAKIMAX, OLIEHWBAaTh COOTBETCTBUE IOJyYEHHOI'O
pe3ynbTarta 3asBJICHHON 1€/, YMEHHE HCIONb30BaTh W aHAIU3UPOBATh KOHTEKCTHI,
IIpeijIaraéMble B yCJIIOBUU 3aJaHUM.

MHNPEAMETHBIE PE3YJbTATbBI

B cocraBe mnpenMeTHBIX pe3yJbTATOB IO OCBOECHHUIO 0053aTENBHOTO COJAEpKaHMs,
YCTAHOBJICHHOTO JaHHOW denepaqbHOH pabouell MporpaMMOl, BBIACISIIOT: OCBOSHHBIE
o0yyarolMMHUCs Hay4yHbIE 3HAHUS, YMEHHUS M CHocoObl AeicTBUl, cnenuduyeckue amis
MpeIMETHON 00J1acTH «XUMUS», BUJBI JEATEIBHOCTH MO TMOJYyYEHHI0 HOBOT'O 3HAHHUSA, €ro
MHTEepOpeTaluy, NpeoOpa3oBaHUI0 U NPUMEHEHHIO B Pa3IMYHBIX Y4YeOHBIX M HOBBIX
CUTYaLUsX.

K xoHIy 00ydeHus B 8 Kkjacce mpeIMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHHI:

® pacKpblBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSITHH: aToM, MOJIEKyJa,

XUMHYECKHH  DJEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh



(omHOpOIHAsT M HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCUTENbHAas AaTOMHas H
MOJIEKYJISIpHAsE Macca, KOJUYECTBO BEILECTBA, MOJIb, MOJSPHAas Macca, MaccoBas
JIOJIS XUMUYECKOTO 3JIEMEHTa B COCIUHEHHH, MOJSPHBIA 00BbEM, OKCHII, KHCIIOTA,
OCHOBAaHME, COJIb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb OKHUCICHUS, XHMHUYECKas
peakuus, KinaccuuKalys peakiuil: peakuuu COeAMHEHUS, PEeaKIUU Pa3IoKEHUs,
peaKkiuy 3aMeleHHs], peakuuud oOMeHa, 3K30- M JHJIOTEPMUYECKHE PEaKIuH,
TerioBoM 3 QexT peaxknuu, SApO aroma, JIEKTPOHHBIM CJIOH aroma, aTOMHas
opbutanb, paguyc arToMa, XUMHUYECKash CBs3b, TMOJSAPHAS M  HENOJSpHAs
KOBAJICHTHAsI CBA3b, NOHHAS CBS3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBas J10J1s1
BelllecTBa (MPOLICHTHAs! KOHIIEHTpAIsl) B PaCTBOPE;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUM U MPUMEHATH 3TU
MOHATHUSA [IPU ONKMCAHUU BEIIECTB U UX MIPEBPALICHUN;

UCIOJIb30BaTh XMMUYECKYI0 CHMBOJHMKY [UIsl COCTaBIeHUS (OpMyJ] BEIIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIUM;

OTIPENIeNIATh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHApPHBIX COEAMHEHUSX, CTEIICHb
OKHUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCJAMHEHUSX, MPHHAJJICKHOCTh BEUIECTB K
OTpeNIeIEHHOMY KJIacCy COCOUHEHUH 1o (opmyiaMm, BHI XUMHUYECKOW CBSI3U
(xoBaJIeHTHAs! M HIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath  cMmbicn  [lepuommueckoro  3axkona J[. WM.  Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NIEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB XMMUYECKUX
JJIEMEHTOB OT UX NOJIOKEHUS B llepuomnueckoil cucreme, 3aKOHOB COXPAHEHUS
MacChl BEILECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YYE€HUs, 3aKOHa
ABorajipo;

OMKCHIBATh W XapakTepu3oBaTh TaOnuuHyio (opmy Ilepuonuyeckoii cucTeMbl
XUMHYECKHUX JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moArpymnmna (A-rpymnma)y u
«mmobounas noarpynna (b-rpynma)», mansie W OONBIINE TEPHOIBI, COOTHOCHUTH
o0o3HaUueHUs, KOTOpble wuMeroTcss B Tabnune «llepuonuyeckass cuctema
xuMHuueckux sneMeHtoB /. M. MeHueneeBay C 4YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps] sjapa, oOlee YUCIIo
AJIEKTPOHOB U paclpeieSIeHNue UX 0 AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh  XUMHUYECKHE  DJIEMEHTbl, HEOpraHMYeCKHe  BEIECTBa,
XMMUYECKHE peakiiy (110 YUCIY U COCTAaBy YyYacTBYIOIIMX B PEAKIMH BEIIECTB, 110
TeII0BOMY 3D PexTy);

XapaKTEePHU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKHAE CBOMCTBA BEIIECTB Pa3TUUHBIX
KJIAaCCOB, IMOATBEP)KJIas ONHCAHWE TNPUMEPAMHM MOJIEKYJISIPHBIX ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUN B PAa3JIMYHBIX yCIOBUSIX;
BBIUHCIIATh OTHOCUTENBHYIO MOJEKYJISAPHYI0 U MOJSIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMeHTa MO (OopMyjie COEIUHEHHS, MAacCOBYIO
JIOJII0 BEILIECTBA B PACTBOPE, NMPOBOAUTH PACYETHI MO YPABHEHUIO XMMHUYECKOHN
peakuuu;

MIPUMEHSTh OCHOBHBIE ONEPALIUN MBICIUTEIBHON JAESITEIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHME, O0000IIEHHe, CHUCTEeMaTU3alUIo, KJIAacCU(UKALMIO,  BBISBICHUE
MIPUYHUHHO-CJIEICTBEHHBIX CBSI3€H — /711 N3Y4YEeHHsI CBOWCTB BEILIECTB U XMMHYECKHUX
peaKiMii, eCTeCTBEHHO-HAayyHble METOJIbl MO3HAaHUs — HaOJIOJEHUE, U3MEpEHUe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIIEHHBIH);

clleIoBaTh TMpaBWiIaM TIOJb30BAaHUS XHMHUYECKOW TMOCyJoM U J1abopaTOpHBIM
000pyI0BaHUEM, a TAaK)KE MpaBUJIaM OOpAIleHUs! C BEUIECTBAMU B COOTBETCTBHHU C



WHCTPYKIMSMH TI0 BBITIOJHEHUIO JITA0OPATOPHBIX XHMHUYECKHUX OIBITOB  TIO
MOJIyYCHUI0O M COOMPAHMUIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHCIOPOAA),
MIPUTOTOBIICHHIO PACTBOPOB C OINPEACICHHOWM MAacCOBOW JOJIe pPacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh M  IMPOBOAWTH XWMHYECKHE OSKCIEPHUMEHTHl IO
pacro3HaBaHHUIO PACTBOPOB MIEIOYCH U KUCIOT C IIOMOIIBI0 HHIUKATOPOB (JIAKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHE).

K xoniy o0yuenus B 9 kJiacce npeaIMeTHbIC Pe3yJIbTaThl HA 6a30BOM YPOBHE JTOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMbICII OCHOBHBIX XMMHUECKUX MOHITUM: XUMUYECKUIN IEMEHT, aTOM,
MOJIEKYJla, HOH, KaTHOH, AaHWOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEILECTBO,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCIEHUS, XHUMUYECKas
peaKiysl, XuMUUYecKasl CBS3b, TEIIOBON 3 (EKT peakuu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTBL, HEIJIEKTPOJIMTHI, DJIEKTPOJUTHUECKAs JAUCCOLMALIMS,
peaKkMy MOHHOrO OOMEeHa, KaTalu3aTop, XUMHUYECKOEe paBHOBecHEe, 0OpaTUMBbIEe U
HEOOpaTHUMBIE PEaKIuH, OKUCIUTEIFHO-BOCCTAHOBUTENIBHBIE PEAKIINU, OKUCITUTEINb,
BOCCTAHOBUTEINIb, OKHMCJIEHHE M BOCCTAHOBIIEHHE, AIJIOTPONHs, aM(pOTEPHOCTb,
XUMHYECKas CBA3b (KOBaJEHTHAs, HOHHAas, METAJUIMYEcKas), KpUCTaNInyecKas
pemeérka, KOppO3Hs METajulOB, CIUIABbl, CKOPOCTb XMMMYECKOH pEaKIuH,
npeaesbHo gomycrumMas konnenTpanus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITUHA U MPUMEHSTH 3TU
IIOHSATHS IIPH ONMCAHUU BEILIECTB U UX IIPEBPAILCHU;

UCIOJIb30BaTh XUMHMUYECKYIO CHUMBOJMKY JJIsI COCTaBJIeHUS (POpMyJNl BELIECTB U
YPaBHEHUN XUMUYECKHUX PEAKLINN;

ONpEAEATh BAJIEHTHOCTb U CTENEHb OKUCICHHS XUMHUYECKUX JJIEMEHTOB B
COCUHEHUAX PA3JINYHOIO COCTaBa, NPUHAMJIEKHOCTh BEILIECTB K ONPEACIEHHOMY
KJIacCcy COeAMHEHHH Mo (popMysaM, BUJ XUMHUYECKOH CBsI3U (KOBaJICHTHAs, HOHHAS,
METaJUINYecKas) B HEOPraHMYECKHX COEAMHEHMsX, 3aps] MOHA 0 XMUMUYECKOH
dopmyre, xapakTep Cpelbsl B BOJHBIX PAacTBOpax HEOPraHMUYECKUX COEAWHEHHIH,
THUI KPUCTAJUIMYECKON PEIETKH KOHKPETHOTO BEILIECTBA;

packpbeiBath  cMmbicn  Ilepmomuueckoro 3axkona JI. WM. Menneneesa wu
JI€MOHCTPHPOBATh €r0 NMOHMMAaHME: ONMCHIBATh M XapaKTepU30BaTh TAOIUYHYIO
¢dopmy Ileproanueckoil cUCTEMbl XMMHUYECKHUX 3JIEMEHTOB: pa3inyarh IMOHSATUS
«ryaBHas noarpymnmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynma)y, Mansie u
0oJbIIME€ TEpUOAbl, COOTHOCUTH OOO3HAYEHHUS, KOTOpbIE HMEIOTCS B
NEepUOINYECKON TabiuIe, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKHUX JJIEMEHTOB (COCTaB M 3apsij sjapa, OO0Illee YHUCIIO 3JIEKTPOHOB U
pacripeieIeHue UX 0 JIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIHE 3aKOHOMEPHOCTHU B
W3MEHEHUU CBOMCTB JIEMEHTOB U UX COEIMHEHUI B Ipe/enax MallbIX NEPUOAOB U
IJIABHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

KJIaccu(UUUpoOBaTh  XUMHUYECKHE  3JEMEHThl, HEOpPraHHMYecKHe  BEIlEeCTBa,
XUMHUYECKHUE pPeaklUy (110 YUCIy U COCTAaBY y4YacTBYIOLIMX B pEaKLUU BELIECTB, MO
TEINIOBOMY 3(QQeKkTy, IO M3MEHEHHUIO CTeleHell OKHCICHHS XUMHUYECKUX
AJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME W CIEeNU(PUISCKHEe XUMHYECKHE CBOMCTBA
IIPOCTBIX M CIOXKHBIX  BEIIECTB, IOATBEp)KJas ONUCAaHUE IPUMEpaMu
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUIN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;
COCTaBJIATh YpaBHEHHS 3JIEKTPOJIMTUYECKOW TUCCOLMAIMU KHUCIIOT, HIeoued M
COJIEH, MOJIHBIE U COKPALIEHHbIE YPABHEHUS PEaKIMii HOHHOTO 0OMeHa, ypaBHEHUs
peakuui, MOATBEPXKAAIOIIUX CYIIECTBOBAaHHME T'€HETUYECKOM CBA3M MEXIy
BELIECTBAMU Pa3JINYHbIX KJIACCOB;



PACKPBIBATH CYIIHOCTH OKHCIHUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ oCcpeaACTBOM
COCTaBJICHHS 3JIEKTPOHHOTIO OajlaHCca ATUX peaKiuii;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3MOKHOCTH
MIPOTEKAHUsA XUMUYECKHUX IIPEBPALLECHUN B PAa3JIMYHBIX YCIOBHSIX;

BBIYUCIISITE OTHOCHUTEIBHYIO MOJCKYIIPHYI0O MU MOJSPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOIO 3JIeMEeHTa IO (opMylie COEAMHEHUS, MaCCOBYIO
JIOJII0 BEUIECTBA B PACTBOpE, IIPOBOJAUTH PACYETHI IO YPAaBHEHUIO XUMHUYECKOHN
peakuuu;

coONroaTh IMpaBWila I0JIb30BAaHMS XUMHYECKOM TOCyIod M J1abOpaTOpPHBIM
o0opyJ0BaHUEM, a TaKXe IpaBuiIa OOpAalIEHUs C BEIIECTBAMH B COOTBETCTBHM C
HHCTPYKIUAMHU 110  BBIIOJHCHHIO na6opaT0pHHx XUMHUYCCKUX OIIBITOB IIO
MIOJIyYEHHIO U COOMPaHMIO ra3000pa3HbIX BELIECTB (AMMHUAKa U YIJIEKHCIIOro ra3a);
IIPOBOAMUTh PEAKLUH, IOATBEP)KIAIOIUE KauyeCTBEHHBIM COCTAaB PA3IMYHBIX
BEILIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHI-, 6p0MI/Il[-, HOIMUI-, Kap60HaT-,
¢docdar-, cunmkar-, cyiabpar-, 'MIPOKCUI-UOHBI, KAaTHOHbl aMMOHHS U HOHBI
HU3YYCHHBIX MCTAJUIOB, MPUCYTCTBYIOIIHMEC B BOJHBIX pacTBOpax HCOPraHUYCCKHUX
BELIECTB;

IIPUMEHSTh OCHOBHBIE OIIEPALIUU MBICIUTEIBHON JAESITEIbHOCTH — AHAJIU3 U CUHTE3,
CpaBHCHHC, O606HI€HI/I€, CUCTCMATU3alMI0, BBIABJICHHUEC MPUYUHHO-CICACTBCHHBIX
CBSI36M — NI M3Y4YECHMs CBOMCTB BELIECTB U XMMMUYECKHUX PEAKLUM, ECTECTBEHHO-
HayuyHble METOAbl II03HAHUS — HaONIOJEHHWE, U3MEpPEHHE, MOJEINPOBAHUE,
HKCHEPUMEHT (peaJibHbI U MBICICHHBIH).



TEMATHYECKOE INTAHUPOBAHMUE

8 KUIIACC
JIeKTPOHHbIE JesiTeIbHOCTD YUUTeEJISl C Y4eTOM padoueii
Ne HanmeHoBaHMe pa3jae/ioB U TeM U(ppoBbIe NPOorpamMMbl BOCIIUTAHUSA
pasi KoimuecTBo (L pp ) porp
n/n | NpoOrpaMmal o0pa3oBaTe/ibHbIE
4acoB
pecypcbl
Pazpea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS noOy>kaeHue 00yJaromuxcsi COOI0AaTh HOPMBI
XUMUS — BasKHAS 06TACTh Eubmiorexs LIOK TIOBE/ICHHS, TPaBUIIA OOIICHHS CO CBEPCTHUKAMU U
1.1 €CTECTBO3HAHUS U NMPAKTUYECKOU 5 . TiefiaroraMu, COOTBCTCTBYIOIINE yKilany
https://m.eds00.ru/7f41837c = o6uie06pa3oBaTeILHON OPraHU3alli1, YCTAHOBJIEHHUE U
JEATEJIbHOCTH YEJI0BEKA o .
MTOIJIEPIKKY TOOPOKENATENEHON aTMOc]epsr;
bubnmnoreka [HJOK i
1.2 BelliecTBa 1 XMMHYECKHE PEaKIIHH 15 . i (hopMupoBaHUe y 00yUJaIOMIMXCS POCCHACKHIX
https://m.eds00.ru/7f41837C  tpaanIMOHHBIX 1yXOBHO-HPABCTBEHHBIX
Hroro mo pasaeny 20 COLIMOKYJIBTYPHBIX LICHHOCTEH, POCCUIICKOro

Paznea 2. BakHelimne npeacraBuTesd Heo

TFraHUYe¢CKHUX BCIIECCTB

21 Boznyx. Kucnopona. [lonsitue 06 6 bubnuorexa [HOK
OKCHJIaxX https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax u 8 bubnmnoreka [JOK
COJIsIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 bubnmnoreka [JOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX 11 bubmuotexa [JOK
COCTMHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnea 3. [lepunoguyecknii 3akoH u Ileppoanyeckas cucreMa XMMHYECKHX 3J1EMEHTOB
. . MenpgeneeBa. CTpoeHue aToMOB. XUMHYECKAs CBA3b. OKUCIUTEIbHO-
BOCCTAHOBHUTE/IbHbIC PEAKIMHU

3.1

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHYECKHUX d1eMeHTOB /JI. .

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

HCTOPHYECKOTO CO3HAHUS HA OCHOBE HCTOPUYECKOTO
MPOCBELICHUS;

NpUBJICYCHNE BHUMAHHUS 00YYarOIUXCs K IEHHOCTHOMY
aCIIeKTy M3yJaeMbIX Ha ypOKax IPEIMETOB, SBICHHN 1
COOBITHIA, THUITUUPOBAaHUE O0CYKIEHHH, BHICKA3bIBAHHIA
CBOETO MHEHWUSI, BRIPAOOTKH CBOETO JTMYHOCTHOTO
OTHOILCHHUS K N3y4aeMbIM COOBITHSAM, SIBIICHUSM, JIUIIAM;
MPUMEHEHNE WHTEPAKTHBHBIX (POpM y4eOHOH paboThl —
UHTEJUIEKTYJIbHBIX, CTHMYJIHPYIONINX TO3HABATENbHYIO
MOTHBAIINIO, HTPOBBIX METOJIUK, TUCKYCCHH, TAIOIINX
BO3MOKHOCTB IIPHOOPECTH ONBIT BEICHHS
KOHCTPYKTHBHOTO JIHaJIOra; TPYIIOBOH paboThI, KOTOpast
YUUT CTPOHUTH OTHOLICHUS U ICHCTBOBATh B KOMaHIE,
CHOCOOCTBYET Pa3BUTHIO KPUTHUYECKOTO MBIIIUICHHUS;
WHULMUPOBAHUE U TIOJICPKKA HCCIIEA0BATEIbCKON
JEeSITETbHOCTH 00YYaIONINXCS, TNIAHUPOBAHKUE U
BBIMOJIHEHUE MHIUBHULYaJIbHBIX U IPYTIOBBIX IIPOEKTOB
BOCIIUTATEIbHOMN HANPaBIEHHOCTH;

BBIOOP METOJIOB, METOJIMK, TEXHOJIOTHI, OKa3bIBAIOIIIHX
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‘ MenneneeBa. CTpoeHue aroma

BOCIIUTATCIIBHOC BOBI[GP'ICTBPIC Ha JIMYHOCTH B

3.9 Xumuueckas cBs3b. OKHUCIUTENbHO- g Bubnuoreka LIOK COOTBCTCTBHH C BOCIIUTATCIIEHBIM HIICATIOM, LICIIBIO 1
' BOCCTAHOBHTEJIbHBIE PEAKIIHU https://m.edsoo.ru/7f41837c |~ 33Aa1aMH BOCIHTAHI, HCICBRIMI OPHCHTHPAMHU
pEe3yJIbTaTOB BOCIIUTAHUS, PEATH3AIMIO TPHOPUTETA
bubnuorexa HOK 6HOI )
Htoro no paszeny 15 BOCIIUTAHUS B y4eOHOMU JeATENbHOCTH;
https://m.eds00.ru/7f41837¢  opranusaumo wedcTBa MOTHBHPOBAHHBIX 1
3PYAUPOBAHHBIX O0YUAOIIMXCS HAJl HEYCIICBAIOIIIUMHI
OJIHOKJIACCHUKAMH, B TOM YHCJIE C OCOOBIMHE
00pazoBaTeILHBIMH MMOTPEOHOCTSIMH, TAFOIIIETO
00YYaOIINMCS COIMAIBLHO 3HAYMMBIH OIIBIT
bubmuorexa [JOK COTPYAHHUYECTBA U B3aMMHOM TTOMOIITH;
PesepBHOe Bpems 3
https://m.edso00.ru/7f41837Cc = BKIIOYEHHE YUUTEISIMHU B COACPKAHUE YPOKOB
OPHEHTHPOB PE3YJILTATOB BOCIIMTAHUS, HX YIET B
Ompe/e/IeHHH BOCITUTATENBHBIX 3a/1a4 YPOKOB, 3aHSTHH,
TEMATHUKU B COOTBETCTBUH C KAJICHAAPHBIM IIJIAHOM
BOCITUTATEIHLHOM PabOTHI.
OBLIEE KOJIMYECTBO YACOB I10 68
I[TPOT'PAMME
9 KUIIACC
DJIeKTPOHHbIE JesiTeJIbHOCTD YUUTEJISl C YUeTOM padoueii
Ne HanmeHnoBaHMe pa3ae/ioB U TeM ugposbie NporpaMmbl BOCIIMTAHUSA
pasi KouuyecTBo (wpp ) porp
n/n | NmporpaMmal o0pa3oBaTe/ibHbIE
4acoB
pecypchl
Paznea 1. BeniecTBO M XUMHYECKHE PeaKII U o0y X IeHe 00YYarONHXCS COOII0IaTh HOPMBI
11 [ToBTOpeHue u yriryOieHne 3HaHu| 5 bubmuotexa [JOK MOBE/IHH, NPaBUIIA OOIIEHNS CO CBEPCTHUKAMMU U
' OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636 ~ ¢AdroraMi, COOTBETCTBYIONMC yiIaLy
0011e00pa30BaTEIHLHON OpPraHu3aIyy, YCTAaHOBIICHUE U
19 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmuotexa [JOK TOJIEPIKKY 106pOsKeIaTeNbHON aTMOChepbL;
XUMUYECKUX PEaKITUi https://m.eds00.ru/7f41a636 = popmuposanue y 06yHaromuxcs poccriickux
13 DNEeKTPONUTHYECKAs JUCCOLIUALIMSL. 8 bubnmnoreka [JOK TPAJIMIMOHHBIX JTyXOBHO-HPABCTBEHHBIX U

XHUMUYECKUE PEAKIIMU B PACTBOPAX

https://m.edso0.ru/7f41a636

COLMOKYJIbTYPHBIX LIEHHOCTEU, pOCCUUCKOTO
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Hroro no pazgeny 17
Paznen 2. Hemerasyibl U MX coeIMHEHMSI
21 o oreventos VIIA- 4 BubmomexaliOK
rpynms. Tasorems: https://m.edsoo0.ru/7f41a636
22 xummco srenton VIA- g bubmorexa IOK
o - https://m.edsoo.ru/7f41a636
OO6m1ast XxapaKTepucTUKa
23 XUMHYECKUX AJIEMEHTOB VA- 7 bu6mmoteka [IOK
rpyImimbl. A30T, pocdop U ux https://m.edsoo.ru/7f41a636
COCJIMHECHHUSI
OOm1ast xapaKTepUCTHKA
24 XUMHYECKUX 31eMeHTOB [VA- 8 bubmuorexa [JOK
rpyIIbl. YTIepo U KPEMHHUN U UX https://m.edso0.ru/7f41a636
COCMHEHHUS
Hroro no paszneny 25
Pa3zpnen 3. MeTausibl B MX COeIMHEHUS
. bubmmoreka [IOK
3.1 Obmue CBOHCTE MeTANIOR 4 https://m.edS(])lo.ru/7f41a636
32 Baxnelime MeTauibl U UX 16 bubmuorexa [JOK
COCTMHEHUS https://m.edsoo0.ru/7f41a636
Hroro no paznery 20
Pasqeﬂ 4. XuMus M OKpY:Kalouas cpeaa
41 BemectBa 1 Mmarepransl B )KMU3HU 3 bubnnorexka HOK
YeJIoBeKa https://m.edsoo0.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE Bpems 3 bubmorexa [TOK

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

HUCTOPUYECKOT0 CO3HAHUS Ha OCHOBE HCTOPUUECKOTO
TIPOCBEIICHIS;

MIPHUBJICICHHE BHUMAHU 00YYIarOINXCS K IEHHOCTHOMY
ACTICKTY U3yYaeMbIX Ha yPOKaX MPEIMETOB, IBJICHUN U
COOBITH, HHULIMUPOBAHUE 00CYKIEHMUH, BEICKAa3bIBAHUN
CBOETO MHCHUS, BEIPAOOTKH CBOETO JIMIHOCTHOTO
OTHOIIICHUS K U3yYaeMbIM COOBITHSM, SIBIICHUSM, JIUIIAM;
MIPUMEHECHUE UHTEPAKTUBHBIX (POpM yueOHOH paboThl —
HMHTEIIEKTY A bHBIX, CTUMYJIHPYIOINX TO3HABATEbHYTO
MOTHBAIIAIO, UTPOBBIX METOJIUK, TUCKYCCHM, JAFOIINX
BO3MOXKHOCTb IPHOOPECTH OIBIT BEJICHUS
KOHCTPYKTHBHOTO JHAJIOTa; TPYIIIIOBON PabOTHI, KOTOpast
YYUAT CTPOUTH OTHOIIICHUS U JIEHCTBOBATH B KOMAaH/IE,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECCKOTO MBIIICHUS;
WHUIMAPOBAHKE U MOAACPIKKA UCCIIEI0BATEIHCKOM
JESTeTbHOCTH 00yYaroINXCsl, ITIAHUPOBAHUE U
BBITIOJIHCHHUEC NHAWBUAYAJIbHBIX U I'PYIIIIOBLIX ITPOCKTOB
BOCIIMTATECILHOMN HaIlpaBJICHHOCTH,

BBIOOP METOJIOB, METOINK, TEXHOJIOTHH, OKa3bIBAIOIIINX
BOCITHTaTEIbHOE BO3ICHCTBHE HA TUNIHOCTD B
COOTBCTCTBHUHU C BOCIIMTATCIBHBIM HJCAJIOM, HCJIBIO U
3aJlayaMH BOCTIUTaHUS, II€JIEBBIMUA OPHUEHTHPAMH
Pe3yNIBTaTOB BOCITUTAHUS; PEATU3AIUIO TIPUOPUTETA
BOCIIMTAHUA B y‘-IGGHOﬁ JACATCIIBHOCTH,

OpraHM3aIMIo Ie)CTBA MOTUBUPOBAHHBIX U
SPYAMPOBAHHBIX 00YYAIONINXCS HAJl HEYCIIEBAIOIIMHA
OJTHOKJIACCHUKAMH, B TOM YHCJIE C OCOOBIMU
00pa3oBareIbHBIMU TOTPEOHOCTSMH, JTAIOIIETO
00ydaronmmMcs COITUATbHO 3HAYNMBIN OITBIT
COTPYHUYECTBA M B3aMMHOU ITOMOIITH;

BKIIFOUCHHUE YUUTCIIAIMU B COACPIKAHNUE YPOKOB
OpPUEHTHPOB PE3YJIbTATOB BOCIIUTAHUS, HX YUET B
OTIpeIeTICHNH BOCIIUTATENBHBIX 337]a4 YPOKOB, 3aHSATHIA,
TEMATHUKU B COOTBETCTBUH C KAJICHAAPHBIM IIJIAHOM
BOCHHUTATEIHHON paOOTHI
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