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COJEPXXAHME OBYUYEHUA
9 KJIACC

Paznen 1. IlepBoHayaibHble XUMHUYECKHE MOHATHS

[IpenMer xumuu. Ponb XMMHM B KW3HU 4YEJIOBEKAa. XMMHS B CHCTEME Hayk. Tema u
BemiecTBa. DU3MYECKHE CBONCTBA BEHIECTB. ATpEraTHO€ COCTOSIHUE BEIIECTB.
[lonarne o MeTonax mo3HaHWs B XxuMuH. YucTbie BemiectBa U cMecu. CrocoObl
paszeneHust cmeceil. ATOMBI M MOJEKYJbl. XHMHYECKUE 3JeMeHTbl. CHUMBOJIBI
XUMHUUYECKUX 3JEMEHTOB. [IpocThle M ClOXKHBIE BeHEeCTBA. ATOMHO-MOJICKYJISIPHOE
yuenue. Xumuueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BewiecTB. OTHOcuTEnbHas aTomHas macca. OTHOCHUTENbHas
MOJIEKYJISIpHAss Macca. MaccoBass Jo0Jisi XMMHUYECKOTO 3JIEMEHTAa B COEAUHEHHH.
KommuecTBo BemectBa. Mouib. MousipHas Mmacca. B3anMocCBs3b KOIMYECTBA, MACCHI U
yuciaa CTPYKTYPHBIX €AWHUIL BemnlecTBa. Pacu€rel 1o QopmyiaM XHUMUYECKHX
coenquHeHUM. DPU3NYECKHE W XUMHYECKHE SIBJIICHUS. XHUMHUYECKas peakuus u €€
NpU3HAKU. 3aKOH COXPAaHEHUS MacChl BEHIECTB. XHUMHUUYECKHE YpPaBHEHUSI.
Knaccudukanmsa XuMUYECKUX peakiui (COeIUHEHUs, pPa3ioKEHHUs, 3aMEIICHHUS,
oOmeHa).

Xumuueckuii IKcnepumernm:

3HaKOMCTBO C XUMHUYECKOU MOCY/I0M, TpaBmiiaMu paboThl B 1abopaTopun U mpuéMamu
oOpateHust ¢ J1abOpaTopHbBIM 000PYAOBAHUEM, HM3YYEHHE M OMHCAHUE (PUINUYECKUX
CBOMCTB 00pa3ll0B HEOPraHUYECKUX BEILECTB, HaOM0eHNEe PU3NYECKUX (ILJIaBICHUE
BOCKa, TasiHUE JIbJIa, PACTHPAHUE caxapa B CTYINKE, KATICHUE U KOHACHCAIUS BOJIbI) U
XUMUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHWE MEIHON IMPOBOJIOKH, B3aUMOJCHCTBUE
Mena C KHCJIOTOW) SIBIICHWH, HaONIOJCHWE W ONHCAHWE TPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX PeaKuuil (pasjiokKeHUe caxapa, B3aUMOJICHCTBHE CEPHOU KHUCIOTHI C
xjopuaoM Oapusi, paznoxenue rtuapokcuga wmeau (II) npu  HarpeBanuw,
B3aUMOJICHCTBUE Jkeye3a ¢ pacTtBopoMm conu wMeau (II), um3yuenuwe cmocoOoB
paszeneHusi cMeceid (C TMOMOIIbIO MarHuTa, (UIBTpOBaHWE, BbINIAPUBAHUE,
TUCTUWIUIALIMS,  XpoMarorpadus), TPOBEICHHE OYKMCTKH TOBApPEHHOW  COJH,
HaOJII0/IEHUE U ONMCAaHUE PE3yIbTaTOB IPOBEICHUS OIbITA, UJUTFOCTPUPYIOLIETO 3aKOH
COXPaHEHUs MacChl, CO3/IaHuE MOJIEIed MOJIEKYI (IIapOCTEPHKHEBBIX ).

Paznen 2. BaxkHeilme npeacTaBuTe/ I HEOPraHM4eCKUX BelECTB
Bo3ayx — cmech razoB. CoctaB Bo3ayxa.

Kucaopon — snemeHT M mpoctoe BemiecTBO. HaxokaeHue Kuciaopoaa B MPHUPOJE,
bu3ndeckue U XUMHUYECKHe CBoMcTBa (peakmuu ropenus). Okcuapl.  [IpuMenenue
kuciopona. CrocoObl TOJNydeHHs] KHUCIOPOJa B 1aOOpaTOPUU U IPOMBITINICHHOCTH.
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KpyroBopot kucnopona B npuponae. O30H — ajuioTponHasi MOAU(PUKALUS KUCIOPOIa.
TemnoBoit >PPeKT XUMHUUECKON peakiuu, TePMOXUMUYECKUE YpPaBHEHHUA, DK30- H
OHIOTEPMUYECKUE peakuuu. TOIIMBO: yrojib M METaH. 3arpsA3HEHHE BO3/yXa,
YCWICHHE MMTAapHUKOBOTO d(pekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bogopoax — »nmeMeHT W mpocToe BemiecTBO. HaxokIeHwe Bomopoaa B TPUPOE,
duznyecKre 1 XMMUYECKHE CBOWCTBA, MPUMEHEHHE, CITOCOOBI MmoTydeHus. KucioTel u
COJIH.

MoutsipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKHM YPaBHCHUSIM.

dusnyeckue cpoiicrBa BoaAbl. Bona kak pacrBopureinbs. PactBopel. Haceiennsie u
HEHACBIIICHHbIE pPacTBOpbHl. PacTBopuMoOCTh BewiecTB B Bojxe. MaccoBasg 10
BEILIECTBA B pacTBOpe. XUMHUYECKUE cBoWcTBa BOoAbl. OcHOBaHMsA. Poib pacTBOpoB B
IpUPOAE W B JKU3HU 4YenoBeka. KpyroBopor BOApl B Ipupone. 3arpsi3HEHHE
PUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Kanaccudukanus HeopraHu4ecKux coeIMHeH .

Oxcunpl. Knaccudukanus okcuaoB: cosieoOpasyromye (OCHOBHBIE, KHCIIOTHBIE,
ampoTepHble) U HecosieoOpazywmue. Homenknarypa oxcugoB. Duzmyeckue u
XUMHUUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okcuoB.

OcHoBanus. Knaccudukarus OCHOBaHMM: IIETOYM M HEPACTBOPUMBIC OCHOBAaHMS.
Homenkiatypa ocHoBanuii. PU3NYECKHE W XUMHYECKHE CBOWCTBA OCHOBAHUU.
[TomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxamuss xucnor. Homenknatypa xkucior. Dusuyeckue u
XAMHUYECKUE CBOMCTBAa KuCIOT. Psa aktuBHocTM MetauioB H.H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Howmenknarypa coiseil. DPuU3HMYECKME M XUMHYECKHME CBOWCTBA COJIEH.
[lonyuenune cosen.

['eneTnueckas CBA3b MEXAY KIIACCAMU HEOPTaHUYECKUX COCIMHECHUM.
Xumuueckuii IKcnepumenm:

KaueCTBCHHOC OIPEACIICHUE COJEpKaHWs KHUCJIOpOJa B BO3AYXE, IMOJYYCHHE,
coOMpaHue, paclo3HaBaHUE W HW3YYCHHE CBOKWCTB KHCIOpOJa, HaOJ0IeHNe
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJOM M YCIOBHS BO3HUKHOBEHUSI U TIPEKPAIICHUS
ropeHus (mokapa), 03HAKOMJICHHE C 00pa3IliaMH OKCHIOB MU OIKMCAHUE UX CBOMCTB,
MoJIy4eHHe, coOMpaHue, pacrno3HaBaHUE M W3YYCHHE CBOWCTB BOJOpoJa (ropeHue),
B3auMoJielicTBue Bojopoaa ¢ okcugom wmeau (II) (BO3MOXXHO UCIONIB30BaHUE
BHUJICOMATEPUAIIOB), HAOIIOJIEHUE O0O0pa3lloB BEIMIECTB KOJWYECTBOM |  MOIJIb,

3



UCCIIEIOBaHNE OCOOEHHOCTEW PacTBOPEHMSI BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIECHUE PACTBOPOB C OMNPEAEIEHHOM MAacCOBOW [JOJNIENM PACTBOPEHHOTO
BEILIECTBA, B3aUMOJICUCTBUE BOJIbI C MeTAyIaMU (HaTpUeM U KaJlbliieM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), HCCIEJOBAaHUE OO0pa3loB HEOPraHUYECKUX
BEIIIECTB PAa3IUYHBIX KJIACCOB, HAOIOJICHUE HU3MEHEHHS OKPAaCKH HWHAMKATOPOB B
pacTBOpax KHUCJIOT U IeJouel, u3ydeHue B3aumojeiictBus okcuaa meau (II) c
pacTBOpPOM CEPHOM KHCIIOTBI, KHCIOT C METaUlaMH, pEeaKkUHil HeWTpaau3aluH,
MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO METala APYIUM U3
pacTBOpa COJIM, PEHICHUE SKCIEPUMEHTAIBHBIX 33/1a4 MO TeMe «BaKHEWIINe KIIACCHI
HEOPTraHUYECKHUX COCIUHEHHIN.

Pasnen 3. Ilepuoguuveckmii 3akoH u Ilepuoamyeckasi cucTeMa XHMHYECKHX
yaiemMentoB .. MenpgeneeBa. CrtpoeHue aroMoB. XHMMHYECKas CBS3b.
OKHCIUTEBHO- BOCCTAHOBHUTEJIbHbIC PeaKIUH

[lepBble TOMBITKA KiIacCU(pUKAIMA XUMUYECKUX 3JeMeHTOB. [loHaTHEe O rpymnmax
CXOJHBIX JJIEMEHTOB (II[EJOYHBIE M IIEJIOYHO3EMENbHbIE METaJUIbl, TaJOTeHBI,
WHEPTHBIC Ta3bl). OJEMEHTHI, KOTOpble O00pa3yloT amM@OTepHbIE OKCUIBI U
TUJPOKCHUJIBI.

Ilepuoauueckui 3akoH. [lepuoanyeckas cucrema XxXumuueckux 3neMeHToB [[.H.
MenneneeBa. KopoTkomepuogHnas u mimHHonepuogaHas (opmel Ilepuonnueckoit
cucteMbl xumuuyeckux osnemeHtoB J[.M. MenneneeBa. Ilepuombl W rpymiibl.
DU3UYECKUN CMBICIT MIOPSJKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIBI JIEMEHTA.

Crpoenne artomoB. CoctaB aroMmHbIX saep. M3orombl. OmekTponsl. CTpoeHHE
AJIEKTPOHHBIX 000JI0YEK aTOMOB TEPBBIX 20 XUMUYECKUX d7eMeHTOB [lepuoanaeckoit
cucrembl JI[.MI. MenneneeBa. XapakTepucThKa XHMHYECKOTO DJJIEMEHTA IO €r0
noJio)keHuto B [leprnoanueckoii cucreme J1.M. Menneneena.

3aKOHOM€pHOCTI/I HU3MCHCHUA paanyca aTOMOB XUMHNYCCKHUX DJICMCHTOB,
METANIMYECKUX U HEMETAJUIMUECKUX CBOMCTB 10 I'pyiiinaM 1 IICpuogam.

3nauenune Ilepumonnueckoro 3akoHa u Ilepmogmyeckoil CHUCTEMBI XHWMHUYECKHX

DJIEMEHTOB JUIA pa3BUTUSA HAayku H mnpaktuku. (.M. MenneneeB — y4€HbIM U
rpakIaHuH. XUMHAYECKas cBs3b. KoBanenTHas (monsipHast W HEMOJSIPHAs)
CBA3b.

DJIeKTPOOTPULATEIbHOCTh XUMUUYECKUX AJIeMEHTOB. IOHHAs CBSI3b.

Crenenb okucjaeHust. OKUCIUTEILHO-BOCCTAHOBUTEILHEIC pE€aKnuu. Hpoueccm
OKHCJICHHS M BOCCTaHOBJICHUS. OKUCIINTEIIM 1 BOCCTAHOBUTEIIH.



XumuuecKkuil IKCnepumenm:

u3ydeHrne oOpa3loB BEIIECTB METAIJIOB U HEMETAIJIOB, B3aMMOCHCTBHE THAPOKCHAA
IIMHKA C pacTBOPAaMM KHCJIOT U ILIEJIOYEH, IPOBEACHUE OIBITOB, WJUIFOCTPUPYIOIIUX
OpPUMEPBl  OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX  peakuuid  (ropeHue, peakuuu
Pa3IoXKEeHUs!, COEAMHEHN).

MexnpeaMeTHbIe CBS3H

OO1ue ecTecTBEHHOHAY4YHbIE TMOHSTHS: HAay4HbIH (akT, TUIIOTE3a, TEOPUS, 3aKOH,
aHallu3, CHUHTE3, KiIacCU(UKAIMs, TEPUOAUYHOCTb, HAOIIOJCHHUE, SKCIEPUMEHT,
MOJIECJINPOBAaHUE, U3MEPEHUE, MOJIENb, SIBICHUE.

®dusuka: maTepusi, aToMm, SJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHJ, H30TOIIHI,
PaMOAKTUBHOCTh, MOJICKYJIa, DSJICKTPUUYECKHN 3apsjl, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3NYECKUE BEITUYUHBI, CAMHUIBI U3MEPECHUS,
KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIC.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE IOPOJbI, IOJE3HbIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

10 KITACC
Pazgea 1. BemecTBo U XUMHYecCKasi peakuus

[Tepuonnueckui 3akoH. [lepuonnyeckas cucrema XUMHAYECKUX  diemeHToB J[.H.
MenneneeBa. CrtpoeHne aroMOB. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOWCTB
XAMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOOB, KaIUs, KAUIbIUS U UX COCIUHEHHUN B
COOTBETCTBHH C IOJOKEHUEM DJIEMEHTOB B llepnonnueckoi cucteMe U CTPOCHUEM HUX
aToMoB. CTpoe€HHE BEIIECTBA: BUIbl XUMHUYECKON CBA3U. THUIIBI KPUCTAUIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUNA KPHUCTAUIMYECKOW PEMETKH H
BUJIa XUMHUYECKON cBsi3u. Kraccudukanuss ¥ HOMEHKJIATypa HEOPTraHUYECKUX
BEIIECTB. XMMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IUYHBIM Kjaccam
HEOPraHUYECKUX COCIMHEHHM, TCHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccupuxkanusa  XMMHYECKHMX  peakUMd 10 pa3IUYHBIM IpU3HAKaM
(Mo 4KcIy ¥ COCTaBY YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (deKTy, 1o
W3MCHEHHUIO CTEMEHeHW OKWCICHUS XUMHUYECKHUX DJIEMEHTOB, MO0 OOpaTHMMOCTH, TIO
Y4aCTHIO KaTajau3aTopa). DK30- U JIHAOTEPMHUYECKUE PEaAKIUU, TEPMOXUMHUYECKUE
ypaBHeHus. [loHsTHE O cKOpocTH xuMuueckoil peakiuu. [loHstue 06 oOpaTUMBIX U
HEOOPATUMBIX XUMHYECKUX peakiusx. [IoHATHE O TOMOT€HHBIX M TE€TEPOrCHHBIX
peakuusx. [lonstne o  karamusze. lloHATHE O  XMMHMYECKOM  PaBHOBECHM.



®daxTophl, BIUSIONINE HA CKOPOCTh XUMHYECKONU PEaAKITNH U MOJ0KEHUE XUMHIECKOTO
paBHOBecus. OKHUCITUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIIUW, SJICKTPOHHBIA OaslaHC
OKHCIIUTETHbHO-BOCCTAHOBUTEIILHOM peaxiuu. CocraBnenue ypaBHEHUH
OKHCIIUTEIbHO-  BOCCTAaHOBHTEIBHBIX  PEaKIUid C  HUCHOJIB30BaHHEM  METO/a
AIIEKTPOHHOTO OajaHca.

Teopusi 3JIeKTPOJMTHYECKOH IUCCOUMALMHU. OJEKTPOJIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, aHmoHbl. MexaHW3M [OHCCOLMAIMK BELIECTB C PA3JIUYHBIMU BUIAMHU
xuMuueckoil cBsa3u. Crenenpb aqucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. YClIOBUS MPOTEKaHUS peakIuil HOHHOTO OOMEHa, MOJIHbIC
U COKpallI€HHbIE NOHHBIE YpaBHEHUS peakuuid. CBOKWCTBA KUCIOT, OCHOBAHUM U COJIEN
B CBETE€ MPEJCTaBICHUNH 00 OIEKTPOJUTUYECKON aucconuanuu. KadecTBeHHbIE
peakuuu Ha HOHBL. [IoHsATHE O TUAPOIN3E CONEN.

Xumuueckuii IKcnepumernm:

O3HAKOMJICHUE C MOJEJSIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHUX BEIIECTB —
METaJUIOB U HeMETAJUI0B (rpaduTa U anmasa), CIOKHBIX BEHIECTB (XJIOpHUa HATpus),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHUMHUYECKOM PpPEAKUUU OT BO3JEHUCTBHUS
pa3nuyHbIX (PAKTOPOB, HCCIEIOBAHUE HSIJIEKTPOIMPOBOJHOCTH PACTBOPOB BEIIECTB,
npoliecca AUCCOUMANU KUCIOT, EJ0oUel U coJiel (BO3MOKHO HUCIIOIb30BAHUE BUIECO
MaTepuaioB), MPOBEACHUE OMNbITOB, WUIIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHUS
peakuuii MOHHOrOo oOMeHa (oOpa3oBaHUE OcCajJKa, BbLIEJICHHE rasza, oOpa3zoBaHHE
BOJIbI), OIIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuil (ropeHue, peakluuud  Pas3oKeHHUs, COETUHEHMUS), pacro3HaBaHue
HEOPTraHWYECKUX BELIECTB C MOMOIIBI0 KaUECTBEHHBIX PEAKLUMI HA MOHBI, PEILICHHE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Pasznen 2. Hemerayuibl M UX COeIUHEHUSA

OO0masi XxapakTepuCcTUKA rajoreHoB. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEepHbIC
crenneHn okucieHus. CTpoeHue U (puU3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB —
raJloreHoB. XHMHYECKHME CBOMCTBa Ha IMpuMepe XJjopa (B3aUMOJIEUCTBUE C
MEeTajulaMHM, HeMeTajUlaMH, Iuejnodamu). XjopoBoaopond. ConsHas  KHCIIOTa,
XMMHUYECKUE CBOMCTBA, MOJIy4YEHHUE, MPUMEHEHHUE. [[eiiCTBHE XJIOpa U XJIOPOBOAOpOAA
Ha OpraHu3M 4yejoBeKa. BaxkHeilire XIopuabl U UX HaX0XKJICHUE B IPUPO/IE.

O0masi xapaktepucTtuka 3jeMeHTOB VIA-rpynnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapakTepHble CcTeneHu  okucieHus. CTpoeHue M (puU3MYecKrue CBOWCTBA
IPOCTBIX BEUIECTB — KUCJIOPOAa U Cepbl. AJUIOTPOIHbIE MOJU(PUKALUN KUCIOpOaa U
ceppl. XuUMHUYECKHE CBoMcTBa cepbl. CepoBOJOpOA, CTpoeHue, (uandeckue W
xumuyeckue cBorctBa. OKCHIBI CEpbl KaK MNPEACTABUTENN KHCIOTHBIX OKCHIIOB.
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Cepnast xucnota, (GU3NIECKUE M XUMUYECKHE CBOMCTBA (OOIME KaK MPEICTaBUTEIIS
KJlacca KUCIOT W crerududeckne). XUMHUYECKHE PEaKIuu, JIeKallhue B OCHOBE
MPOMBIIIUIEHHOTO Croco0a TOJIy4eHHUs] CEpHOWM KHUCHOThl. [IpumeHeHue cepHoit
KucioThl. ColM CepHOM KHUCIOTHI, KaueCTBEHHas peaklus Ha Cyiab(haT-hoH.
Haxoxnenue cepbl U €€ COeOUHEHUN B mpupojae. XUMHUECKOE 3arpsa3HEHUe
OKpYXaIoIlel Cpelibl COSIUMHEHUSIMU CePbl (KUCIOTHBIE T0KIM, 3arps3HEHUE BO3AyXa
U BOJIOEMOB), CIIOCOOBI €ro MPEJOTBPAIECHUS.

OO0masi xapakTepuCTHKA 3J1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIe CTENICHU OKHUCIEHUS. A30T, pacpocTpaHeHHE B MPUPOJE, PUINUECKUE U
XUMHUYecKHue cBoiicTBa. KpyroBopot azora B mpupoge. AMMuak, ero Gu3nyecKue u
XUMHUYECKHE CBOMCTBA, MOJIy4eHUE U MpuMeHenne. Conmn aMMOHUS, WX (pU3UYEecKre u
XMMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHasi peakiysi Ha HWOHBI aMMOHWUSI.
A3OTHas KucoTa, €€ MojlydeHue, PU3NYecKrue U XMMHUYECKUE CBOMCTBA (0OIIHME Kak
MpeICTaBUTEINS Kiacca KUCOT U crienuduieckue). Mcnonb3oBaHue HUTPATOB U COJEH
aMMOHMUS B KaUe€CTBE MUHEPAJBHBIX yI0OpEeHH. X UMHUECKOE 3arpsi3HEHUE
OKpYXaIoLIEel cpe/ibl COETMHEHHUSIMU a30Ta (KUCIOTHBIE JOXK/H, 3arpsI3HEHUE BO3/1yXa,
no4Bbl U BOJI0EMOB). Docdop, amnorponHsie Moaudukanuu docdopa, puzndeckue u
xumuueckue corctBa. Oxcun pocdopa (V) u dochopHas kuciora, puznueckue u
XUMHUYECKUE CBOICTBa, moaydeHue. Hcnons3oBanue ¢ocharoB B  KadyecTBe
MUHEpaIbHBIX YIOOPEHUH.

O0masi xapaktepucTtuka »3jeMeHTOB IVA-rpynmnbl. OcoO€HHOCTHM CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTEIEHU OKHUCIIEHUS. YTJIEpOA, aUIOTPONHbIE MOAU(DUKAINH,
pacrnpocTpaHeHHe B Hpupoje, (QU3MUecKHe U XUMHUYECKHE CBOMCTBA. AJCOpOIMS.
Kpyrosoport yrnepona B npupoae. OKkcubl yriiepoaa, ux (Gpusnueckue 1 XuMHUUECKHe
CBOMCTBA, JCWCTBUE Ha JKUBBIE OpPraHMW3Mbl, IIOJIyYEHUE U TMPHUMEHEHHUE.
DKojoruyeckue mpoOJeMbl, CBs3aHHble C okcuaoMm yraepoaa (IV), rumoresa
1J1I00aJbHOrO MOTEIUICHUS] KJIMMaTa, MapHUKOBBIN 3(dekT. YroiabHas KUCIOoTa U e€
COJIM, UX (PU3NYECKHE M XUMHUYECKHE CBOWCTBA, MOJYYEHHUE U MPUMEHEHHE.
KauectBenHnas peakuus Ha kapOoHaT- HOHBI. Mcrnosib3oBaHue KapOOHATOB B OBITY,
MEJUIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO0351CTBE.

[lepBoHavabHBIE TIOHATHS 00 OPraHWMYECKUX BEIIECTBAX KaK O COCOUHEHUSIX
yraepoja (MeTaH, 3TaH, STWIEH, alleTUJICH, 3TaHOJ, TJIUIEPHUH, YKCYCHas KHUCIIOTa).
[TpupoaHbIE UICTOYHUKH YTIEBOAOPOIOB (YTrOib, TPUPOAHBINA Ta3, HEPTH), TPOTYKTHI
ux TmiepepaboTku (OEH3WH), UX POJIb B OBITY W TpoMbIUICHHOCTU. [loHsATHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: KUpaxX, OeNKax, yriieBoJax — U UX POJU B KU3HH
YyesoBeKa. MaTtepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCTMHEHUH.

Kpemunii, ero ¢usmveckne U XUMHYECKHE CBOWCTBA, IMOJIYYEHHWE W TIPUMECHEHHE.

Coenunenust kpeMHus B npupoje. O0uue npencrasiaeHus o0 okcuae kpemuus (IV) u
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KpeMHHeBOU kuciioTe. CHIIMKAThI, X UCIOJIb30BAaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxneiimme cTpouTenbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, IIeMEHT, OeTOoH,
xene300eToH. [Ipo6iaembl 6e30MacHOTO UCIOIB30BaHUS CTPOUTEIIBHBIX MaTEPUAIOB B
IMOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumernm:

M3yYeHHE OOpa3l0B HEOPraHMYECKUX BEIIECTB, CBONCTB COJITHOM KHUCJIOTHI,
IIPOBEICHHE KAUECTBEHHBIX PEAKIM HAa XJOPUI-MOHBI U HAOJIOJCHUE MPU3HAKOB UX
MPOTEKaHUs, OTbITHI, OTPaKAIOIINE (GU3MUECKHE U XUMHUUECKHE CBOMCTBA TraJIOT€HOB U
170:¢ COEIMHEHUN (BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHUE C 00pa3laMu XJOpUJIOB (TajJOreHUI0B), O3HAKOMIIEHHE C 00pasiamu
ceppl U €€ COEIUHEHUAMH (BO3MOXXHO HCIIOJIb30BAaHUE BUICOMATEPUATIOB),
HaOo/IeHNe Tpoiiecca OOYTIMBaHUS caxapa IMOJA JEHCTBUEM KOHIIEHTPUPOBAHHOU
CEpHOM KHUCJIOThI, U3yY€HHE XMUMHUYECKHX CBOMCTB pa30aBIE€HHON CEpHON KHUCIOTHI,
IIPOBEICHHE KAUYECTBEHHOW pPEAKUMU Ha CYJb(paT-uOH U HAOIIOJEHHE NpHU3HAKA €€
IPOTEKaHus, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMcTBamMM a3ora, ¢ochopa U HX
COEMHEHUH (BO3MOKHO MCIIOJIb30BaHHE BUJEOMATEpPHANIOB), oOpa3laMu a30THBIX U
docdopHbIx ynoOpeHHil, NOodyyeHHe, COOMpaHue, paclo3HaBaHUE U HU3yYEHUE
CBOMCTB aMMHaKa, IPOBEJICHUE KAUECTBEHHBIX peakluil Ha UOH aMMOHUs U ¢docdar-
VMOH W W3YYEHHE NPU3HAKOB MX MPOTEKaHUs, B3aHUMOJCHUCTBUE KOHIICHTPUPOBAHHOMN
a30THOM KHUCIOTHI C MEABIO (BO3MOKHO HCIIOIb30BaHUE BUAEOMATEPUATIOB), H3yUYECHUE
MOJIeJIeld KPUCTAIUIMYECKUX PEIIETOK anmasa, rpadura, QyisepeHa, 0O3HaKOMIEHHUE C
IPOLECCOM  aJCOpOLMU. PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YINIEM U
YCTPOMCTBOM MpOTHUBOras3a, IOJyueHUEe, coOMpaHHe, paclo3HaBaHUE W H3yUYCHHE
CBOMCTB YIJIEKUCIIOrO Ta3a, NPOBEICHHE KAauyeCTBEHHBIX peakuui Ha KapOoOHAT U
CUJIMKAT-WUOHBI U U3y4YEHUE MPU3HAKOB UX IIPOTEKAHMS, O3HAKOMIICHUE C IIPOIYKIIUEN
CUJIMKATHOW NPOMBINUIEHHOCTH, PEIICHUE DJKCIEPUMEHTAIBHBIX 33Ja4 10 TEME
«BaxkHenre HeMeTaulbl U UX COCAUHECHUS.

Pa3zgen 3. Mera/LIbI M UX COCITUHEHUSA

O0mas xapakTepucTHKA XMMUYECKHX JJIEMEHTOB — METAJLJIOB Ha OCHOBAHUHU MX
noJiokeHus B Ilepuognueckoit cucreme xuMuiyeckux aiemeHToB .M. Menneneesa u
cTpoeHust atomoB. CTpoeHue MeTauioB. MeTajuiM4ecKasi CBSi3b M METAILNIAYECKAs
KpUCTAJUIMYECKAsT PEMETKA. OJIEKTPOXUMHUYECKHM DS HANPsHKEHUHM  METAJIOB.
dusznyeckue M XUMHYECKHE CBOMCTBAa MeTauioB. OOIme cnocoObl MOTyYeHUS
MeTtauioB. [loHsATHE O KOPpPO3WM METAUIOB, OCHOBHBIE CIOCOOBI 3aIUTHI HX OT
kopposun. CriaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHUE B OBITY
Y POMBINIICHHOCTH. [1[e1ounbIie MeTaiuibl: 10JI0)KeHre B [leprnoanueckoi cucreme

xumuueckux sneMeHToB [[.MI. MeHneneeBa, CTpOCHHUE KX aTOMOB, HAaXOXIECHUE B

MIpUpOJIE.



duznyeckue U XUMUYECKHE CBOMCTBAa (Ha mpumepe Hatpuss U Kanus). OKcuasl U
TMJIPOKCH/IbI HAaTpUs U Kanus. [I[pruMeHeHune meaouyHbIX METAJUIOB U MX COEIUHEHU.

[llemoyHO3eMENBHBIE METAUIBI MAarHWd W KaJbIUHU: IOJNOKEeHHE B llepmoanueckon
cucreMe xumuueckux osneMeHToB J[.M. MengeneeBa, CTpOE€HHE UX aTOMOB,
HaxoxJaeHue B npupone. OU3NYeCKUe U XMMUYECKUE CBOMCTBA MAarHus M KaJbLUS.
Baxkneiimme coequHeHMs! Kanblus (OKCUA, THIPOKCHI, cosin). JKECTKOCTh BOABI U
CrI0cOObI €€ yCTpaHeHUS!.

AnmoMuHuid: nonoxenue B Ilepumoamdeckoil cucteMe XuMHYecKux siaemeHToB JI.U.
MenpeneeBa, CTpOEHUE aTOMa, HAXOXJACHUE B Mpupojie. Pu3ndeckue U XUMMAYECKUE
CBOMCTBa aMFOMUHUSA. AM(OTEpPHBIC CBOMCTBA OKCHIA U TUAPOKCH]IA ATFOMUHUS.

Keneszo: nonoxenne B Ilepuoguueckoid cucteMe XUMHYECKHUX  anemeHToB J[.U.
MenaeneeBa, CTpOEHHE aTOMa, HAXO0XAcHUE B npupoje. uzndyeckue U XUMAYECKUE
cBoiicTBa xene3a. Okcuipl, rupokcuabl u conu xenesa (I1) u sxenesa (I1I), ux cocras,
CBOWCTBA U MOJIyYCHHUE.

Xumuueckuii IKcnepumernm:

O3HAKOMJICHHE C 00pa3laMu METaUIOB M CIUIaBOB, MX (DU3NYECKUMU CBONCTBAMH,
U3YYEHUE  PE3YJbTaTOB  KOPPO3WU  METAUIOB  (BO3MOXKHO  HMCHOJB30BAHHE
BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJA KaJbIUS M HATPHUS C
BO/JIOM (BO3MOXKHO HCIIOJIb30BAaHME BHJEOMATEPHAIIOB), HCCIEAOBAHUE CBOWCTB
XKECTKOM BOJIBI, MPOIIECCa TOPEHUs Kee3a B KUCIOpoe (BO3MOXKHO HCIOIb30BaHHE
BHJICOMATEPHUAIIOB), TPU3HAKOB TMPOTCKAHWS KAYECTBCHHBIX pPEaKIWiA Ha HOHBI
(MarHusi, Kanblusi, amoMuHHS, 1UHKA, >keneza (II) m xemesa (II), memu (ID),
HaOJIIOICHUE W OMMCAaHUE MPOIIECCOB OKPANTUBAHUS TJIAMEHU MOHAMU HATPHsI, KaJHsl
U Kaiblus  (BO3MOXHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB), HCCICAOBAHHE
aM(pOTEpHBIX CBOWCTB THUIPOKCHIA ATIOMUHUSA M THAPOKCUIA IIMHKA, DEIICHUE
HKCIIEPUMEHTAJILHBIX 33J1a4 10 TeMe «BaykHelIne MeTaibl ¥ UX COCTUHEHUSI.

Paznen 4. XumMus 1 OKpy:Ka0Ias cpeaa

BemectBa w Marepwanbl B MOBCEJHEBHOM KW3HM 4eEJIOBEKAa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB W XMMHUYECKMX peakuuid B ObiTy. IlepBas momomp mpu
XUMHUYECKUX 0XKOTax U OTPaBICHUAX. XUMUUYECKOE 3arpsA3HEHNUE OKPYKAIOLIEH CPebl
(npenenpHas pomyctumasi KoHueHtpauus BemiectB (ganee — IIJK). Ponas xumuum B
peIIeHNH KOJIOTUYECKUX MTPOOIIEM.

Xumuyeckuui IKCnepumenm:

U3ydeHue oOpa3loB MaTepHalioB (CTEKJIO, CIUIAaBbl METaUIOB, IOJMMEpHBIE
MaTepHuabl).



MexnpeaMeTHbIE CBA3H:

Peanuzaumss MeXNpeOMETHBIX CBA3€H MNpU M3YYEeHUM XHUMHM B 9 Kjacce
OCYLIECTBJISIETCSl YEpPE3 MCIOJb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK U NOHSTHUH, ABJISIFOIINXCS CUCTEMHBIMU IS OTAEIBHBIX IPEIMETOB €CTECTBEHHO-
HAy4HOI'O LIUKJIA.

OOmme ecTeCTBEeHHO-HAY4YHBIC TMOHSATHS: HAy4dHBIM (DaKkT, rUmoTe3a, 3aKOH, TEOpHs,
aHaNMW3, CHUHTE3, KiIaccuukanus, TepPUOIUIHOCTh, HAOIIOICHNWE, DSKCIECPUMEHT,
MOJICITUPOBaHUE, U3MEPEHHUE, MOJCINb, SBJIICHUE, TApHUKOBBIN A(PPEKT, TeXHOJIOTHs,
MaTepHUabl.

®dusnka: MaTepus, aTOM, 3JICKTPOH, NPOTOH, HEWTPOH, HWOH, HYKJIHWJ, H30TOIIBI,
PaINOaKTUBHOCTD, MOJICKYIIA, JICKTPUYCCKUI 3aps1, TPOBOIHUKH, TTOJTYIIPOBOIHUKH,
JTUDJIEKTPUKH, (POTOIJIEMEHT, BEIIeCTBO, TEJo, OO0BEM, arperaTHoOe COCTOSHHUE
BEIIIECTBA, TIa3, PACTBOP, PACTBOPUMOCTb, KpHCTAJUIMUECKas pEmIETKa, CILIaBbI,
bu3NYeCcKue BEIMYUHBI, CIUHUIIBI H3MEPECHHS, KOCMUYECKOE MMPOCTPAHCTBO, TJIAHETHI,
3BE3161, CoHIIE.

buonorus: ¢oTocunres, Abixanue, Ouocdepa, FIKOCUCTEMA, MUHEPAIIbHBIE YI00pEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BELIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpabl, TOPHBIE TOPOJbI, IOJE3HBIC
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MPOTPaMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUS
JOCTHTAIOTCSI B X0J¢ OOYYCHHS XMMHUU B CIMHCTBE YYCOHOW M BOCIHMTATEIHLHOMN
NESATETLHOCTH B COOTBETCTBHH C TPATUITMOHHBIMA POCCUMCKUMHU COIMOKYIBTYPHBIMU
U JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMA B OOIIECTBE TMpaBWJIAMH U
HOpMaMH TIOBEJICHUSI W CIOCOOCTBYIOT IMpoIleccaM CaMOIIO3HAHUsS, CaMOPa3BUTHS U
COIMAIN3AIMU 00YYaIOIIHNXCSl.

JIM4HOCTHBIC PE3YJIbTaThl OTPAXKAOT I'OTOBHOCTD 06yqa}onmx0ﬂ PYKOBOIACTBOBATLCA
CHUCTEMOU ITIO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaHI/Iﬁ H  paCclIUpCHUC OIIbITa
ACATCIBHOCTH Ha ee OCHOBEC, B TOM YHCJIC B 4aCTH.

1) MATPUHOTHYECCKOI'0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M
HAay4yHOMY HaCIEIUI0, IIOHUMAaHMSA 3HAYEHUs XUMHUYECKOM HAayKu B IKU3HHU
COBPEMEHHOr0 O00IleCTBa, CHOCOOHOCTH BIAJETh JOCTOBEPHOM HH(pOpManuend o
IIEPENOBbIX JOCTWKEHUAX U OTKPBITUAX MHUPOBOM M OTCYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOILIECTBA;

2) IpakaIaHCKOro BOCIMTaHUuA:

MPEICTABJICHUSI O COLMAIBbHBIX HOPMAax M IMPABWIAX MEKIMYHOCTHBIX OTHOIICHUHU B
KOJIJICKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO I0JIE3HOM, yaeOHO-
HCCJIEI0BATEILCKOM, TBOPUECKOM W JAPYTUX BHUJAX JESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATECIbHOCTH  IIPM  BBIMOJHEHUH  YUCOHBIX,
MMO3HABATEIbHBIX 33/1a4, BBINOJHECHUA XUMHYECKUX OSKCIIEPUMEHTOB, CO3JaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHUIO U B3aUMOIIOMOIIM B TIPOIIECCe
ATON y4eOHOU NESITEIHbHOCTH, TOTOBHOCTH OIICHUBAThH CBOE MOBEJACHUE U TMOCTYIKH
CBOMX TOBAPUIIECH C MO3WIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIE/ICTBUI MOCTYNKOB;

3) IEeHHOCTH HAYYHOTO IMO3HAHMSA:

MHUPOBO33PEHUYECKHUE TMPEJCTABICHUS O BEIIECTBE W XHUMHUYECKOW peaKiluw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE OCHOBY
JUTsl IOHUMaHUSI CYIIHOCTH HAay4YHOW KapTHHBI MHUpPA, MPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI, B3aUMOCBSA3IX YEJI0OBEKA C IPUPOIHON CPEloi,
O POJIM XMMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;
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MO3HABATENIbHBIE MOTHBBI, HANIPABJICHHBIC HA TIOJYYCHHE HOBBIX 3HAHWM 1O XWMHH,
HEOOXOMMMBIE NI OOBSICHEHUS  HAONMIOJAEMBIX  TMPOIECCOB W SIBJICHHM,
MO3HABATENIbHOM, HWH(POPMALIMOHHON M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HAaBBIKOB  CaMOCTOATENBHOM  paboThl €  Y4eOHBIMM TEKCTaMH, CIIPABOYHOM
JUTEPATYpPOi,  JOCTYNMHBIMM  TEXHUYECKUMHU  CpPEICTBAMH  HHQPOPMAIMOHHBIX
TEXHOJIOTUI; UHTEPEC K OOYUYEHMIO U MO3HAHUIO, JTIO003HATEILHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K caMOOOpPa30BaHUIO, IPOCKTHON U HCCIEIOBATENLCKON JEATEIbHOCTH,
K OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTH U YPOBHSI 00yUYeHUS B AaJIbHEHUIIIEM;

4)  ¢opMupOBaHNS KYJIbTYPbI 3I0POBbSI:

OCO3HAaHUE LEHHOCTU J>XU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/10pOBBIO,
YCTaHOBKM Ha 37I0pOBBIH 00pa3 JKW3HHM, OCO3HAHUE IIOCIEACTBUA U HENPUSITHE
BpEAHBIX  MPUBBIYEK  (YNOTpPEOJICHHS  QJIKOrojsl,  HApKOTHKOB,  KypeHH:),
HEO0OXOIMMOCTHU COOJIIOICHHSI PAaBUII 0€30MTaCHOCTH IIPHU OOPAILEHUH C XUMUYECKUMHU
BELIECTBAMU B OBITY U pealbHOM JKU3HH;

5)  TPyaoBOIo BOCIIMTAHMS:

UHTEpPEC K MPAKTUYECKOMY H3YUYEHHIO Mpodeccuid W TpyAa pa3IudyHOro poja,
YBOXKEHHUE K TPYAY U pe3yibTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YMCIIE HA OCHOBE
INPUMEHEHUS MPEIMETHBIX 3HAHUU 10 XMMHUHU, OCO3HAHHBIN BBHIOOP WHIWMBHYaTbHOU
TPAaCKTOPUH MPOAOCLKEHUS] 00pa3oBaHHs C YYETOM JIMYHOCTHBIX HHTEPECOB U
CHIOCOOHOCTH K XUMHUH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCIEUIHOU
npo(hecCHOHATIBHOM NEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUW, FOTOBHOCTb
aJanTHUPOBATHCA B MPOPECCUOHAIBHOU CPEJIE;

6) HPKOJOrMYecKOro BOCIIMTAHMS:

HKOJIOTUYECKU LEIECO00pa3HOEe OTHOIICHHE K MPUPOJE KaK MCTOYHHMKY >KU3HU Ha
3emiie, OCHOBE €€ CYILECTBOBaHUs, IOHUMAHUE IIEHHOCTH 3I0POBOTO M 0€30MacHOro
oOpa3za JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (PU3NUYECKOMY U
NCUXUYECKOMY 370pPOBbIO, OCO3HAHUE LEHHOCTU COOJIOJIEHUSI MpaBuil 0€30M1acHOTO
MOBEAECHUS IPU padOTe € BEIIECTBAMMU, a TAK)KE B CUTYaLUSX, YTPOKAIOIIUX 3/I0POBbIO
U KU3HM JIIOACH; CIIOCOOHOCTHM  MPUMEHSTh  3HAHUS,  [OJy4aeMble pu
W3YYEHUH XUMHH, I PEUICHUS 3a7ad, CBA3AHHBIX C OKPYXAIOLIEH MPUPOIHOU
CpelloH, JIsl MOBBIIIEHUS! YPOBHS SKOJOTUYECKON KYJIBTYpPbl, OCO3HAHUS IJ1I00aIbHOTO
XapakTepa 3KOJOTHYECKHX MpoOJieM U MyTell MX pEelIeHUs MOCPEeICTBOM METOOB
XUMHH, OKOJIOTMYECKOIO  MBIIUIEHWS, YMEHHUS PYKOBOACTBOBATHCS MM B
[103HAaBaTEIbHOW, KOMMYHUKATUBHON U COLIMAIbHOM ITPAKTHUKE.
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METAINIPEJMETHBIE PE3YJIBTATbBI

B  cocraBe  MeTanmpeAMETHBIX  pE3yJbTAaTOB  BBIACISAIOT  3HAUYUMBIE JJIsS
dbopMHUpOBaHUS MUPOBO33PEHUS OOICHAYYHBIC MOHATHUS (3aKOH, TEOPHS, TPHUHIIHII,
rUmnoTesa, GakT, cucreMa, mpoIecc, SKCIEPUMEHT U APYToe.), KOTOPBIE UCTIONb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpPEAMETaX U MO3BOJIIOT HAa OCHOBE 3HAHUU U3
ATUX TPeIMETOB (OPMHUPOBATH MPECTABICHUE O 1IEJIOCTHOW HAYyYHOH KapTUHE MUpAa,
U yHUBEpCalbHble Yy4eOHble JeHCTBUS (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIC,
PEryJsiTUBHBIE), KOTOpPhIE OOECIEUYHBAIOT dbopMHpoBaHWE TOTOBHOCTH K
CaMOCTOATENLHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOMN ACSITEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
Bba3oBnie JJornueckue 1eiicTBUA:

® YMCHHA HCIIOJb30BATh HpI/IéMBI JIOTHYCCKOTO MBINIJICHWA IIPpU  OCBOCHHU
3HAHMU: PACKpBIBATh CMBICIT XHUMHYCCKUX TIOHSTUI (BBII[CJIHTI) HX XapaKTCPHBIC
IIPpU3HAKHW, YCTAHABJIWBATb B3aUMOCBA3bL C OPYIHMH HOHHTI/ISIMI/I), HCIIOJIB30BAaThb
IIOHATHUA IJIA 00BACHCHMS OTACIBHBIX (baKTOB u HBHGHHﬁ, BBI6I/IpaTI> OCHOBAaHUA U
KpUTCpHUn IJIAd KJ'IaCCI/I(l)I/IKaI_[I/II/I XUMHUYCCKHUX BCIICCTB M XHMMHYCCKHX pCaKHHﬁ,
YCTaHaBJIMBATb TNPHYUHHO-CICACTBCHHBIC CBsA3HU MCIKAY 00BEKTaMH HU3Yy4YCHUS,
CTPOUTH JIOTHYCCKUC PACCYKIACHUSA (I/IHI[YKTI/IBHble, ACAYKTHUBHEIC, I10 aHaJ'IOFI/II/I),
JCJIaThb BBIBOJBI M 3aKJIFOYCHUI,

. YyMEHHE TPUMEHATh B TIpPOIleCCe TMO3HAHWUA TOHATHS (TPEIMETHBIE U
MeTaIpeAMETHBIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJCIIH, HCIIONB3yeMbIE B XHMHH,
peo0pa3oBbIBaTh IUPOKO MPUMEHSIEMbIE B XUMHHU MOJCIIbHBIC TPEACTABICHUS —
XUMUYECKUNA 3HAK (CHMBOJI DJIEMEHTa), XuMudeckas ¢opMmyna U ypaBHEHUE
XUMUYECKON PEaKIIUU — IPU PEIICHUU yueOHO-TI03HaBATEIbHBIX 33/1a4, C YYETOM ITHX
MOJICJIbHBIX TPE/ICTABIICHUN BBISBIISITH U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKH
U3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB M XWMHUYECKHX PEAKIINN, BBISBIISATH
o0mue 3aKOHOMEPHOCTH, TNPUYUHHO-CIICICTBCHHBIE CBS3W W IPOTHBOPEYHUS B
M3y4aeMBbIX MPOIIECCAX U SIBICHUSX.

Bba3oBble ucciienoBarejbLcKue 1eCTBUA:

* YMCHHC HCIIOJb30BATH IIOCTABJICHHBIC BOIIPOCHI B Ka4YCCTBC HWHCTPYMCHTA
IIO3HAaHHA, 4 TaAKXKC B Ka4€CTBC OCHOBBI 1JIA (1)OpMI/IpOBaHI/I$I T'HIIOTE3bI IO ITPOBCPKE
IMPaBUJIbHOCTH BBICKA3bIBACMbIX CY)KHGHHﬁ;

. OpUOOpETeHHe OMbITa [0 TUIAHUPOBAHUIO, OPTaHU3ALMK U IPOBEACHUIO
YUYEHMUYECKUX DJKCIEPUMEHTOB, yMEHHEe HaOmioJarh 3a XOJAOM Ipolecca,
CaMOCTOATENILHO TPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIHpOBaTh 00OOUIEHUS U
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BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATH OTUET O
npoJieiaHHoi padore.

Pa6ora ¢ undpopmanmeii:

. yMEHHE BBIOMpPATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HH(POPMALIHIO
pa3IMuYHBIX BUJOB M (DOPM MpeACTaBICHUS, MOIYyYaeMyl0 M3 Pa3HBIX HMCTOYHHUKOB
(Hay4HO- MOMYJISIpHASA JIUTEpaTypa XMMHUECKOTO COJEpKaHusl, CIIPaBOYHBIE TOCOOUS,
pecypcsl HTepHeTa), KPUTUUECKU OIICHUBATh MPOTHUBOPEUYHUBYIO U HEIOCTOBEPHYIO
uH(pOPMAIIHIO;

. YMEHHUE TMPUMEHATh PAa3jIM4YHbIE METOAbl M 3alpOChl NPH TOHCKE U OTOOpE
UHPOpMAllMM ¥ COOTBETCTBYIOIMX JIaHHBIX, HEOOXOAMMBIX JUJISl BBIOJIHEHUS
y4eOHBIX U TO3HABATEJbHBIX 3a7auy OINpPEAEEHHOrO THUIAa, NIPUOOPETEHUE ONbITA B
o0nacTd  HCIOJIb30BaHMUS  HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE

. KyJIbTYpOM aKTUBHOTO MCHOJB30BAHMSI PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMAJIbHYIO (OpMY TMpeACTaBICHUS HH(OpMAIUU U
WJUTFOCTPHUPOBATH pPEIlacMbIC 3a7]a4H HECIOKHBIMHU CXEMaMH, JUarpaMMaMHu, IPYTHMH
dbopmamu rpaduKu U UX KOMOUHAITUSIMU;

. YMEHHE HCHOJb30BaTh U  AaHAJIU3UPOBATh B Ipolecce Y4YeOHOM U
UCCJIEIOBATENLCKOW JIEATEIbHOCTH HWH(OPMAIMI0O O BIMSAHUHM MPOMBIILIEHHOCTH,
CEJIBCKOTO XO351ICTBA ¥ TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH IPUPOJHON CPEMBI.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

. yMEHHE 3aJ]aBaTh BOIPOCHI (B XOJ€ auanora u (Win) AUCKYCCUH) MO CYIIECTBY
oOcyx1aeMoi TeMbl, POPMYIUPOBATH CBOU MPEITIOKEHUS OTHOCUTEIILHO BHITIOJHEHUS
MPEIIOKEHHON 3a/1a4u;

. NPUOOPETEHHE OIbITAa MPE3CHTAMHU PE3yJIbTATOB BBIOJIHEHUS XHUMHYECKOTO
sKcTepuMeHTa (J1abopaTOpPHOro OIbITa, JIA0OpPaTOPHOW PaOOTHI MO HCCIIEIOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);

. 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU IT0O3HABATCIIBHOW W
WCCIICIOBATENLCKON IEATEIPHOCTH MPHU PEIICHHH BO3HUKAIOMIMX MPOOIeM Ha OCHOBE
y4éTa 00IMX UHTEPECOB U COTIIACOBAHUS MO3UIININ (00CYKICHHS, 0OMEH MHEHUSIMH,

. «MO3TOBBIE IITYPMbD», KOOPAMHALUSI COBMECTHBIX JCWUCTBUM, OIPEICICHUE
KPUTEPHUEB TIO OIEHKE KaYeCTBA BHITIOJHEHHON pabOThI U APYTHE);
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PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe NeiCTBUS:

. YMEHHE CaMOCTOSITEJIbHO ONPENENATh LEIU ACATEIbHOCTH, IUIAHUPOBATH,
OCYILIECTBISATh, KOHTPOJMPOBATh M TNPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
JIeSITENIbHOCTD, BBIOMpATh Hambojee 3PQPEKTUBHBIE CHOCOOBI peHICHUS Y4YEOHBIX U
IIO3HABATEIBHBIX  33a7a4, CaMOCTOSTEIIbHO COCTAaBJIATH WM  KOPPEKTUPOBATh
MPEIJIOKEHHBIN AJITOPUTM JCUCTBUM IIPU BBINIOJIHEHUN 3aJJaHUN C YYETOM IMOJYUYCHUS
HOBBIX 3HAaHUM 00 HU3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIHUAX, OLICHUBATh
COOTBETCTBHE MOJYYEHHOTO pE3yJibTaTa 3asBJICHHOW LIEJW, YMEHUE HCIIOIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, IPEIJIAra€MbIE B YCIOBUU 3a1aHUM.

IHNPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mpeIMeTHBIX pPE3yJNbTATOB IO OCBOEHHUIO O00S3aTEIBLHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JIaHHOM (hefepaibHON paboyelt mporpaMMoit, BBIJIEISIOT: OCBOSHHBIE
OOy4YarONIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUM, crienduueckue s
peaMETHOM 00J1acTh «XUMHUSI», BUJIBI ICATEIBHOCTH MO MOJTYYEHUI0 HOBOTO 3HAHMS,
€ro HWHTEpIpeTaluu, MpeoOpa3oBaHUIO W MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX U
HOBBIX CUTYaIUsIX.

K koHmy o0ydenmsi B 9 kJjiacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

. pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX IOHSATUH: aTOM, MOJEKYJIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE BELIECTBO, CMECH (OAHOPOIHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTENbHAs aTOMHAas W MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas JOJIsI XHWMHUYECKOIrO
3JIEMEHTAa B COEIWHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJIb,
JIEKTPOOTPHULIATEIILHOCTD, CTENIEHb OKHUCJIEHUS, XUMHYECKast peakuus,
KiIaccuukanuys peakiuil: peakiuu COCAMHECHHS, PEAKIUU Pa3I0KEHUS, PEaKINH
3aMEILEeHUs], peaKUU 00OMEHA, 9K30- U SHAOTEPMUYECKHUE PEAKIUH, TEIJIOBOU 3P (DEeKT
peakuuu, apo aToma, SJIEKTPOHHBINA CIOW aToma, aTOMHas OpOUTalb, paguyc aroma,
XUMUYECKas CBsI3b, NOJIAPHAS U HEMOJISIpHAS KOBAJIEHTHAs CBsI3b, MOHHAS CBS3b, HOH,
KAaTHOH, aHUOH, PacTBOp, MAaccoBas J0Jid BellecTBa (MPOLEHTHAs KOHILIEHTpalus) B
pacTBopE;

® HUIIIOCTPHUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUM U IMPUMCHSATD
9TH MOHATHSA ITPH OIMMCAHNH BCIICCTB U UX HpCBp&H.ICHHfI;

. UCII0JIb30BaTh XMMUYECKYI0O CUMBOJIMKY JJIsi COCTaBleHUsI (OpMYJ BELIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;
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. OTIpEeNeNsITh BAJCHTHOCTh aTOMOB OJJIEMEHTOB B OWHApHBIX COCIWHEHUSX,
CTETICHb OKHCIICHUS DJIEMCHTOB B OWHAPHBIX COCAWHEHUSAX, MPUHAJIC)KHOCTD
BEILIECTB K OMNpEJeIEHHOMY KJIACCy COEIMHEHUU Mo (GopmyiaMm, BUJ XUMHUYECKOM
CBSI3U (KOBAJICHTHAsl U MOHHAsI) B HEOPTaHUYECKUX COCIUHECHUSX;

. packpeiBath  cMmbicn  Ilepumommueckoro  3akona  J[.MI.  MeHneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJUYECKON 3aBUCHUMOCTU CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT MX mojoxkeHus B [lepuoanueckoil cucrteme, 3aKOHOB COXPAHEHHS
MaccChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJSIPDHOTO YYEHHS, 3aKOHa
ABorazapo;

. ONKCHIBAaTh M XapaKTepu30BaTh TaOaMuHyr ¢opMmy l[lepumonnyeckoil cuctemsl
XMMHUYECKUX 3JIEMEHTOB: pa3iinyaTh MOHATHUs «rjaBHas moArpymnmna (A-rpymnma)» u
«mobounast moxarpymnmna (b-rpynma)», mameie U OOJNBIIME TMEPUOIBI, COOTHOCHUTH
0003HaueHus1, KOTopble UMeroTcsa B Tabnuie «llepuoanyeckas cucreMa XUMHYECKUX
anemeHToB /.M. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHSI aTOMOB
XMMHUYECKUX JJIEMEHTOB (COCTaB MW 3apsal djpa, oO0IIee YHUCIO DSJIEKTPOHOB U
pacnpenesieHue UxX 10 MIEKTPOHHBIM CIIOSIM);

. KJIACCU(PDUIIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHWYECKHE BEIECTBA,
XMMHUYECKHE PEAKIUH (II0 YUCITY M COCTaBY YYAacCTBYIOLIUX B pPEaKLUMU BEIIECTB, IO
TeII0BoMY 3P (DEKTy);

° XapaKTCPHU30BaTh (OHI/ICLIBaTI)) O6HII/I€ XUMHYECKHE CBOMCTBA BCIICCTB
Pa3INYHBIX KJIaCCOB, ITIOATBCPIKAAA OIIMCAHUC IIPUMCPAMH MOJICKYJIAPHBIX ypaBHCHI/Iﬁ
COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKuHﬁ;

. IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX Kadye€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TIIPOTEKAHUS XUMHYECKUX MPEBPALICHUNA B Pa3JIUYHBIX
YCIIOBUSIX;

. BBIUNCIIITh OTHOCUTEJIBHYIO MOJICKYJSIDHYIO M MOJIIPHYKO MacChl BEIIECTB,
MacCCOBYIO JOJIF0 XUMUYECKOTO AJIEeMEHTa 1Mo (HOpMyJie COCTMHEHUS, MaCCOBYIO JOJIIO
BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHHUIO XUMUYECKON PEaKIUH;

. IPUMEHSTh OCHOBHBIC OIEPAIIMM MBICIUTEILHON JEATEILHOCTH — aHajlu3 |
CHUHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTEMAaTH3aIlI0, KIAaCCU(PHUKAIHIO, BBIIBICHUE
MPUYUHHO- CJEACTBEHHBIX CBS3CH — JIUIT M3yUCHUS CBOMCTB BEIIECTB U XUMHUYCCKUX
peaKmuii, €CTeCTBCHHO-HAyYHBIC METOBI IO3HAHWS — HAOJI0eHNe, H3MEpPCHHUE,
MOJIEIUPOBAHUE, FIKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN );

. CJIeoBaTh NpaBWJIAM TOJIb30BAHUS XMMHUYECKOW MOCYAOW M JabOpaTOpHBIM
00OpyZ0OBaHUEM, a TaKKe IMpaBuiaM OOpalleHusi C BEUIECTBAMU B COOTBETCTBUHU C
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WHCTPYKITUSIMU TIO BBITIOJTHEHUIO JTA00OPATOPHBIX XUMHYECKUX OTBITOB MO MOTYyYEHHUIO
U cOOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHUCJIOPOJA), MPUTOTOBICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0JIEM pACTBOPEHHOTO BEIIECTBA, MIJIAHUPOBATH
Y MIPOBOJAUTH XUMUYECKHUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEN U
KHCIIOT C TIOMOIIIBIO0 HHINKATOPOB (JTaKMyC, GeHON(PTaATCHH, METUIIOPAHXK U IPYTHE).

K xonmy o0yuenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

. PacCKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IOHATHH: XMMHYECKHU JJIEMEHT,
aToOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IIPOCTOE BELIECTBO, CJI0OXKHOE BELIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTD, CTENIEHb OKUCIICHMS, XUMUYECKAsl PeaKIys,
XMUMHYECKasl CBSI3b, TEIUIOBOM 3((EKT peakuuu, Moib, MOJISIPHBIM 00BEM, pacTBOp,
AIEKTPOJIMTBI, HEIJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAS TUCCOLMALMSA, PEAKIIMM HOHHOTO
oOMeHa, KaTalu3aTrop, XHMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE
pPEaKIuK, OKACIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKIIUH, OKUCIIUTEND, BOCCTAHOBUTEIID,
OKHCIICHUE U BOCCTAHOBJICHHE, aJUIOTpOnus, amM(pOTEepHOCTb, XHUMHUYECKas CBS3b
(KOBaJICHTHasi, HMOHHAs, MeETalJIM4yecKas), KpUCTalLIMyecKkas peméTka, KOoppo3us
METAJJIOB, CIUIABbl, CKOPOCTb XUMHYECKOW pEakLMH, IPEAEIbHO AOIyCTUMas
koHueHTpaus [1/IK Bemecrna;

° HIUTIOCTPUPOBATDH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKHUX MOHSITUI u
IMPHUMCHATBITHU ITOHATHA IIPHU OIIMCAHUHN BCIICCTB U UX npeBpameHHﬁ;

. UCIOJIb30BaTh XUMHUUECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUSI (JOPMYJI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

. ONPENEIATh BAICHTHOCTh M CTEIEHb OKHUCICHHUS XUMHYECKUX DJIEMEHTOB
B COCAUHEHUSAX PAa3JIMYHOIO COCTaBa, IMPUHAMICKHOCTb BEIIECTB K OIPEACIEHHOMY
KJIACCy COeMMHEHUN 1o (popmyliaM, BUJ XUMHUYECKOW CBsI3U (KOBaJIeHTHAsi, MOHHAs,
MeTaJJTMYecKasi) B HEOPTaHUYECKUX COCAUHEHMSIX, 3apsij HOHA MO XHUMHYECKOU
dbopmylie, XxapakTep cpelbl B BOJHBIX PACTBOPaX HEOPraHWYECKUX COCAMHEHUMU, THUI
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOT'O BEIIECTBA;

. packpeiBath cmbicn  Ilepuwommueckoro 3akona J[.M. Menneneea wu
JIEMOHCTPUPOBATh €ro IOHHMMAaHHWE: OMHUCHIBATh W XapaKTEePU30BaTh TAOIUYHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XUMHYECKMX DJIEMEHTOB: pa3ivvaTh IOHATHS
«rnaBHas noArpynmna (A-rpynma)» u «mobounas moarpynna (b-rpymma)y, maneie u
OoJbIINe

. MEePUOJIbI, COOTHOCUTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B MEPUOIUYECKON
Ta0JHIIe, C YUCITOBBIMU XaPAKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUUYECKHUX JJIEMEHTOB
(coctaB m 3apsa sjapa, oOIee YHCIO JJIEKTPOHOB U pacmpeneiieHne UuxX T0
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AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHWW CBOWCTB
AJIEMEHTOB M MX COCIUHEHUW B MPENENIaX MaJbIX MEPUOJOB M IJIaBHBIX MOATIPYI C
YYETOM CTPOCHUS UX ATOMOB;

. KJ1acCU(PUITUPOBATH XUMUYECKUE AIIEMEHTBI, HEOPTaHUYECKHE

BEIIECTBA, XUMUYECKHE peakmuu (MO0 YUCIYy W COCTAaBy Y4YacTBYIOIIUX B
peakiMK BEHIECTB, MO TEIIoBoMY 3G (}EeKTy, M0 U3MEHEHHIO CTENEHEH OKHCICHUS
XUMHUYECKUX AJIEMEHTOB); XapaKTepU30BaTh (OMUCHIBATh) OOIIKME W cCeupUIecKue
XUMUYECKHE CBOMCTBAa MPOCTHIX M CIOKHBIX BEHIECTB, MOJATBEpXasi OMHCAHHE
pUMEPAMH MOJICKYJIIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XHMHYECKUX
peakuuit;

. COCTaBJIATh YPABHEHUs JIEKTPOJIUTHUECKON AUCCOLMALMU KUCIIOT, LIEI04Yed U
COJICH, TOJNHBIE M COKpAIIEHHbIC YpPaBHEHHUS pPEaKIMii MOHHOTO OOMEHa, YpaBHEHHUS
peaKkiui, TMOATBEPKIAONIMX  CYIIECTBOBAHUE TI'E€HETHUYECKOM  CBSA3HM  MEXAY
BEILIECTBAMHU Pa3JIMYHBIX KJIACCOB;

® PaCKpbLIBATb CYIIHOCTb OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
MMoCpCaACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajlaHca dTHX peaKum”I;

® IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT HUX CTPOCHU,
BO3MOKHOCTH IIPOTCKAHUA XUMHNYCCKUX HpeBpaHleHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

. BBIYMCIIAATH OTHOCHUTEJIBHYIO MOJIEKYJISIPHYKO W MOJIIPHYIO MAacChl BELIECTB,
MacCOBYIO JOJII0 XUMUYECKOTO AJIEeMEHTa 1Mo (HOpMyJie€ COETUHEHUS, MAaCCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKLUU;

. coOoIaTh TIpaBWjIa TOJB30BAaHUS XHUMHYECKOW TMOCYAOW W JabOpaTOPHBIM
00OpyIOBaHUEM, a TaKKe IMpaBWiIa OOpaIleHHWs] C BEIIeCTBAMHU B COOTBETCTBUU C
WHCTPYKITUSMU TIO BBITIOJTHEHUIO JTa00PaTOPHBIX XUMHUECKUX OTBITOB TI0 TIOJTYYICHHIO
1 COOMpPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Tra3a);

. MPOBOJIUTh PEAKIIMH, TTOATBEPIKIAIOIINE KA4eCTBECHHBIM COCTAB Pa3IMYHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM TYTEM XJIOpHUA-, OpOMHUA-, HOIUA-, KapOOHAT-,
docdar-, cunmkar-, cyibdar-, THAPOKCUI-UOHBI, KATHOHbBI aAMMOHUS ¥ HOHBI
U3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIICCTB;

. MPUMEHATh OCHOBHBIC ONEpaAllMM MBICIUTEILHON ACATEIIBHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, OO0OOOIICHUE, CHUCTEMATH3allui0, BBISBICHUEC IPUYUHHO-
CJICICTBEHHBIX CBSI3€M — JUJISI U3YYCHUS CBOMCTB BELIECTB U XUMHUYECKUX PEaAKIUM,
€CTeCTBEHHO - Hay4yHble METOJAbl I[O3HAaHWUA — HaOJIOJACHUE, H3MEpEeHue,
MOJIEIUPOBAHUE, FIKCIIEPUMEHT (pEeaJIbHBIM 1 MBICIICHHBIN ).
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TemMaTnueckoe MIIAHKPOBAHME

9 kJacc
No Paznen KomuuecTBo
/1 4acoB
Paznen 1. IlepBoHavaibHble XUMHYECKHE MIOHATHS
1 | Xumug — BakHas 001aCTh €CTECTBO3HAHUS U 5
MPAKTUYECKOMN JEATETbHOCTH YEJI0OBEKA
2 | BemecTBa u XMUMHYECKUE PEAKITUU 15
Pa3znen 2. BaxkHelilye npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB
3 | Bo3ayx. Kucnopona. [lonstue 06 okcumax 6
4 | Bogopona. IloHsTHEO KHCITOTAX U COJISIX 8
5 | Bona. PactBopsl. [ToHsiTHE 06 OCHOBAHUAX 5
6 | OcHOBHBIE KJTACCH HEOPTAaHUYECKUX COeTMHEHUI 11

Pa3nea 3. [lepuoanyecknii 3axoH u [lepuoanyeckasi cucreMa XuMH4YeCKUX

3siemeHTOB /I. . MenaeneeBa. CTpoenne aToMOB. XUMHYECKAS CBSA3b.

OKHCINTENBLHO - BOCCTAHOBUTEIbHbIE PE€AKIHH

7 | Ilepuoanueckuiizakon u [lepuoanueckasicucrema 7
xuMudeckux saemenToB [. M. Menaeneena.
Ctpoenue aroma.

8 | Xumuueckast CBSI3b. 8
OKUCIUTEIBbHO- BOCCTAHOBUTEIBHBIC PEAKIIUU

9 | PesepBHOE Bpems 3

Hroro 68

10 knacc

Ne Paznen KonunuectBo yacos

n/m
Pa3znen 1. BemecTBo U XUMHYecKHe peaKIMU

1 | IloBTOpeHue u yriyoieHrue 3HaHu OCHOBHBIX 3)
pasmenoBkypca 9 kmacca

2 | OCHOBHBIE 3aKOHOMEPHOCTH XHMHUYECKHX PpEaKIuil 4

3 | DNEeKTPOIUTHYSCKASTUCCOITAIINS. XUMUUCCKUE 8
peakIuu B pacTBOpax

Pasznea 2. Hemera/sibl M X COeTHHEHUS

4 | OOmIas XxapakTepPUCTUKA XUMHUUECKUX AJIEMEHTOB 4
VIIA-rpynmsl. ["asiorensi

5 | O06mas xapakTepUCTUKAXUMUYECKUX DJIEMEHTOB 6
VIA-rpynnsl. Cepan e€ coenuHeHus1

6 | OOmas xapakTepUCTUKAXUMHUIECKUX dJIEMEHTOB 7

VA-rpynmel. A30T, pocdop u uxcoernHeHus
7 OO0mast xapaKTepUCTUKAXUMHYECKUX IJIEMEHTOB 8

IVA-rpynmnsl. Yriepoa u KpeMHUM, 1 UXCOECAUHEHUS
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Pazgen 3. MeTa/IbI U X COeIMHEHUA

8 | OO01ine cBOMCTBAaMETAJIJIOB 4

9 | Baxueiine MeTauIbl 1 UXCOEIUHEHUSI 16
Pa3znea 4. Xumus 4 oKpyKawinas cpeaa

10 | Xumus u okpyskaromas cpeaa 3

11 | PesepBHOe Bpems 3

Htoro 68

20
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