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Conep:xanue yueOHOT0 npeamera

1. BemiecTBo 1 XUMHYECKasi PeaKIus.

[lepmonnueckuit  3akoH. [lepumoaunueckas cucrema XxuMmMuyeckux saemeHtoB J[.U.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XMMHUYECKUX 3JIEMEHTOB
MEPBbIX TPEX NEPHUOJOB, KaJMsl, KAJIbLMS U UX COCAMHEHUN B COOTBETCTBUU C IMOJOKEHUEM
31EMEHTOB B [leproauyeckoil CuCTeMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemecTBa: BHUAbl XMMHUYECKOW CBSI3U. THIIBI KPUCTAUIMYECKHX PEUIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKU U BUAA XUMHYECKOHN CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX BEHIECTB. XHMMHUYECKHE CBOHCTBA
BEILIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIACCaM HEOPTraHUYECKUX COCIMHEHUN, TCHETUYECKAS CBSI3b
HEOPraHUYECKHUX BEIECTB.

Krnaccudukanus XuMHUYECKHX peakiuil MO pa3jiuyHbIM MpU3HAKaM ([0 YHCIYy U COCTaBy
YUYaCTBYIOIIMX B PEAKIMU BEIIECTB, M0 TEIUIOBOMY 3(PGEKTy, 0 U3BMEHEHUIO CTETeHEeH OKHCICHUS
XUMHUYECKHX 3JIEMEHTOB, TI0 OOPAaTUMOCTH, 10 YYACTHIO KaTaanu3aTopa). DK30- H SHIOTCPMHUICCKHE
peaKIu, TePMOXUMHUYECKIE YPABHCHHUS.

[TonstTre o ckopocTH xumMuueckou peakiuu. [loHsTHe 00 OOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTue o roMoreHHbIX U rereporeHHbix peakuusax. [lonarue o karanuse.
[Tonsite 0 xuMHUyeckoM paBHOBecUHU. DaKTOPHI, BIMUSIIONINE HA CKOPOCTh XMMHYECKOW pEaKINu U
MOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, OJICKTPOHHBIM OamaHC OKUCIUTEIhHO-
BOCCTAHOBUTEIbHON peakiuu. CoOCTaBlI€HHE YpPABHEHUW OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopus >MEKTPONUTHUECKON MUCCOLMALNUA. DJIEKTPOIUTHI M HEIEKTPOIUTHL. KaTuoHbl,
aHUOHBI. MeXaHn3M JUCCOLMAIIMN BEUIECTB C PA3JIMUYHBIMU BHJIAaMH XUMHUUYECKOU cBs3H. CTEneHb
mucconuaiuu. CUIbHbIE U c1a0ble SJIeKTPOIHTHI.

Peakuuu moHHOro oOMeHa. YcCiOBHS MPOTEKAaHUS PEaKIUil MOHHOrO OOMEHa, IMOJIHbIE U
COKpAlllcHHbIE MOHHBIE YpaBHEHMs peakiui. CBOWICTBAa KHCJIOT, OCHOBAHMM M COJEH B CBETE
MPEJICTaBICHU 00 dIEKTPOIUTHUECKOH aucconanun. KauecTBeHHbIe peakiinu Ha HOHBL. [loHsATHE
O THUJIPOJIU3E COJIEH.

XUMUYECKUN OKCIEPUMEHT: O3HAKOMJIEHME C MOJEISAMH KPUCTALIMYECKUX PEIIETOK
HEOPTraHWYECKUX BEIIECTB - METAUIOB W HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusl), UCCIEAOBaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKkiid OT BO3JAEHCTBUS
pa3iINyYHbBIX (PAKTOPOB, HCCIENOBAHUE DIIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB, MpoIlecca
JTUCCOITMAIIMN  KUCIIOT, IEeNoYel W coiedl (BO3MOXKHO WCIIOJIb30BAaHWUE BHIEOMATEPHUATIOB),

MIPOBEJICHUE OIbBITOB, WIIIOCTPUPYIOIIMX MPHU3HAKKW TPOTEKaHHWsI pEeaKIHil HOHHOTO oOMeHa



(oOpa3oBaHue OcajKa, BbIACICHNUE ra3a, 00pa30BaHUE BOJIBI), OMBITOB, WILTIOCTPUPYIOIMIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHE, peakUuu pas3jioKEHUs, COCIUHEHMS),
pacrno3HaBaHUE HEOPraHMYECKHUX BELIECTB C IOMOIIbIO KAUECTBEHHBIX PEAKIIMM HAa MOHBI, PEILICHUE
9KCIIEPUMEHTANBHBIX 3a7au.

2. HemeTamisl 1 ©X cOeqUHEHUS.

OOm1ast xapakTepucTHKa raoreHoB. OCOOEHHOCTH CTPOSHHS AaTOMOB, XapaKTEPHBIE CTEIIEHU
okucneHus. CTpoeHne W (PU3MUECKUE CBOMCTBA IMPOCTBIX BEIIECTB - TaJIOr€HOB. XHMHUYECKHE
CBOIicTBa Ha mpuMepe XxJjopa (B3aUMOJECHCTBHE C MeTayIaMH, HEMeTaJlJlaMH, LIeJI0YaMu).
XnopoBogopoa. ConsiHass KUCIOTAa, XUMHUYECKUE CBOWCTBA, NOJIy4eHHE, IpuMeHeHue. [lelicTBue
XJIOpa U XJIOPOBOJOPOAA Ha OpPraHU3M 4eJoBeKa. BakHeWlne XJIopuabl M MX HaXO0XJIECHUE B
IpUPOJIE.

O6mass xapaktepuctuka sieMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHBIE CTENICHU OKUCIICHHUSI.

Crpoenne u puU3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB - KUCIOPOJA M CEpbl. AJIIOTPOITHBIE
MoaudUKaAIMK KUCTIOpoAa W cepbl. XHUMHYECKHEe CBOMCTBA cepbl. (CepoBOAOPOI, CTPOCHHE,
busznueckue U XuMHUeckne cBoiicTBa. OKCHIBI Cepbl KaK MPEACTaBUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kucnora, pusndeckue U XUMUYECKUE CBOMCTBA (00IIME KaK MPEeICTaBUTENS Kiacca KUCIOT
u crneuupuyeckne). XUMUYECKHE PEaKIMW, JIeKANIFMEe B OCHOBE IPOMBIIUIEHHOTO Crocoda
noytydeHus: cepHoil kucioTel. [Ipumenenue. Conu CepHON KHUCIOTHI, KaUeCTBEHHAs PEaKIMs Ha
cyibdar-uoH. HaxoxneHue ceppl M €€ COEOUHEHHMH B Hpupoie. XHUMUYECKOE 3arps3HEHue
OKpY’Kalollel cpe/ibl COSMHEHUSIMH Cepbl (KUCIOTHBIE J0XK/IH, 3arpsi3HEHHE BO3/1yXa U BOJOEMOB),
CIoCOObI €ro Npe0TBPAIICHHUS.

OOmiass xapakTepucTuka »3jeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

A30T, pacmpocTpaHeHHe B Hpupoje, pusnueckue M XxuMudeckue cpoiicTBa. Kpyrosopor
azoTa B IpHupojae. AMMHaK, ero (pu3n4eckre U XUMUYECKHE CBOWCTBA, MOJIyYeHHE U IPUMEHEHUE.
Conu aMMOHUS, UX pU3NYECKHE U XUMUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHUS. A30THAs KUCJIOTa, €€ MoTydeHue, GPU3nUecKue 1 XUMHUECKUe CBOIcTBa (00mHe KaKk
NpeCTaBUTENs Kilacca KUCIOT U crienuduueckue). Mcnonb3oBaHre HUTPATOB U COJIEH aMMOHUS B
KauecTBe MMHEPAIbHBIX  ynoOpeHuil. XuMUYecKoe 3arps3HEHHe OKpyXKarouied cpenbl
COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB).

®ocdop, amnorponHsle Moaupukanuu (ocdopa, ¢puznvyeckue M XMMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kucinora, GU3NYECKUE U XUMHUECKHUE CBOICTBA, MOJyUYEHUE.
Hcnonws3oBanue ¢pocdaToB B KaueCTBE MUHEPAIBbHBIX YI0OpEHUH.

Obmas xapakrtepuctuka 3ieMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,

XapaKTECPHBIC CTCIICHU OKHUCJICHU.



VYraepon, annoTponHble MOAUGUKAILMM, paclpoCTpaHEHHE B HpPUPOJE, (PU3MUECKUEe U
XMMHUYECKHe cBoicTBa. Ancopbuus. Kpyrosopor yrieponga B mpupone. Oxcuabl yriiepoja, UX
¢du3nUecKre 1 XUMHUYECKUE CBOMCTBA, JCHCTBHE Ha KUBBIE OPraHU3MBI, ITOJyYCHHE U IPUMEHEHUE.
Okonoruyeckue MnpoOsieMbl, CBs3aHHble ¢ okcuzaoMm yriepoaa (IV), rumoresa riaoGasibHOTO
NOTEIUICHUS] KIIMMaTa, NapHUKOBBIA 3¢ (ekT. YroipHas KHUCIOTa U €€ COJM, MX (pu3nueckue u
XMMHUYECKHE CBOICTBA, MOMyYyeHHE W NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb30Banue KapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIIICHHOCTH U CEITLCKOM XO3AHCTBE.

IlepBoHauyasibHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUAX YyIiepoja
(MeTaH, 3TaH, TUJICH, AlleTUJIEH, 3TAHOJ, [IMLEPUH, YKCycHas kuciota). [IpupogHble HCTOUHMKI
YIJI€BOAOPOAOB (Yroiib, MPUPOIHBIN ra3, HE(TH), MPOIYKTHl UX MepepaboTk (OEH3MH), UX POJIb B
OBITY ¥ IPOMBIIIUIEHHOCTH.

[ToHATHEe O GMONOrMYECKH Ba)KHBIX BEILECTBAX: KMpaxX, OelKax, yriieBoJax - U UX pOJd B
KHU3HU yesloBeka. MaTrepuaibHOE €IMHCTBO OPraHNYECKUX U HEOPraHMYECKUX COCAMHEHUI.

Kpemuuii, ero ¢usnyeckue HM XUMHUYECKHE CBOWCTBA, TIOIYYEHHE U MPUMEHECHHE.
Coenunenus kpemHus B mpupoae. Oodume npencrasieHus o6 okcuae kpemuus (IV) u kpemHueBoi
kucinote. CHIMKaThl, UX MCIIOJIb30BaHUE B OBITY, MEIUIMHE, MPOMBIIUICHHOCTH. Baxuelmme
CTpOMTENIbHbIE MaTepuajbl: KepaMHKa, CTEKJIO, ILeMeHT, OeToH, xene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

XUMUYECKUI SKCIIEPUMEHT: H3yuyeHHEe O0O0paslloB HEOPraHMYEeCKUX BEIIECTB, CBOMCTB
COJISTHOM KHMCJIOTHI, IPOBEIEHUE KAUeCTBEHHBIX PEaKIMii Ha XJIOpU-MOHBI U HAOJI0EHHE TPU3HAKOB
UX MPOTEKaHMs, OIBITHI, OTpakarolue (U3NYECKHe U XUMHUECKHE CBOMCTBA TaJIOTEHOB M HX
COeMHEHUH (BO3MOKHO HCIIOJIb30BaHUE BUI€OMATEPUAIIOB), 03HAKOMIIEHHE C 00pa3liaMu XJIOPUIOB
(ranoreHu10B), O3HaAKOMJIEHHE ¢ 00pa3LaMu cepbl U €€ COETUHEHUSIMH (BO3MOKHO UCIOJIb30BaHUE
BUJEOMaTepuaioB), HaOJroJeHHWe  mporecca  OOyriaMBaHMsA — caxapa MOJ  JeicTBHEM
KOHIICHTPUPOBAHHON CEpHOW KHUCIOTHI, M3yYeHHE XHMHYECKUX CBOICTB pa30aBIeHHOH cepHOil
KHUCJIOTBI, MPOBEJEHUE KaueCTBEHHOW pEaKkIuu Ha Ccyib(paT-uOH M HaOJIOJIeHUE IpU3HaKa ee
IPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKUMH CBOMCTBaMH a3oTa, (ochopa M HX COeIMHEHUI
(BO3MOKHO HCHOJIB30BaHHE BUAEOMATEpUATOB), oOpa3laMu a30THBIX M (ocHOpHBIX ynoOpeHui,
NoJIy4eHue, coOupaHue, paclio3HaBaHUe U 3yUeHHE CBOMCTB aMMHaKa, IPOBEIEHUE KaueCTBEHHBIX
peaxkiuii Ha MOH aMMOHUS U (hocdaT-UOH U U3yUYEeHHE NMPU3HAKOB UX MPOTEKaHUs, B3aUMOIeHCTBHE
KOHIEHTPUPOBAHHON a30THOW KHCIIOTHI C MEJbI0 (BO3MOXHO MCIIOJIb30BAHUE BHIEOMATEpPUANIOB),
U3y4eHHe MOJeNel KPHCTAIIMYECKUX DPELIeTOK anMasa, rpaduta, ¢QysiepeHa, 03HaAKOMJIEHHE C
IpOIIECCOM  aJICOPOLIMU  PAaCTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM yIJIEM M YCTPOHCTBOM
IPOTHBOra3a, MOJIy4YeHUe, COOMpaHUe, PACHO3HABAHWE M H3yU€HHE CBOMCTB YIJIEKUCIIOTO rasa,
MIPOBEJICHNE KayeCTBEHHBIX pEaklMii Ha KapOOHAT M CHJIMKAT-HOHBI U HM3Y4YEHHE MPU3HAKOB HX

IMPOTCKAHUA, O3HaAKOMIJICHHUEC C HpOI[yKHHGfI CHJIMKATHOM MMPOMBIINIJICHHOCTH, pEeIICHUC



AKCIIEPUMEHTANIBHBIX 3a71a4 10 TeMe ""BaxkHelme HeMeTaulbl U UX COCUHEHHUS .

3. MeTaiiel U UX COCIUHECHHUS.

OO01mmas xapakTepruCTUKa XUMUIECKUX 3JIEMEHTOB - METAJUIOB HA OCHOBAHUU UX TOJIOKEHUS
B llepnoandeckoii cucreme xumudeckux sgemeHToB [[.M. MenpaeneeBa U CTpPOCHHS aTOMOB.
Crpoenne wmetawioB. Metammnyeckas CBsi3b M METaUIMUECKas KPUCTAUIMUECKas pEelIeTKaA.
DNEKTPOXUMUYECKUN Psi/l HAPSHKEHU MeTalioB. DU3NUeCKrue U XMMUYECKHUE CBOMCTBA METAJIIOB.
OO6ume crnocoObl moxydeHus: MetamioB. [loHATHE O KOPpPO3MHM METAaJlJIOB, OCHOBHBIE CIIOCOOBI
3alIUTHI UX OT Koppo3uu. CIuiaBbl (CTallb, YyT'YH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IPOMBILUIEHHOCTH.

[Ilenounble MeTaIUIBL: MOJ0KEHUE B [lepuoanyeckoil cucreMe XuMUYecKux 3j1eMeHToB . 1.
MenpeneeBa, CTpOEHHE UX aTOMOB, HaX0XKJAEHUE B IIpupoae. PU3NYECKHE U XUMUYECKHE CBOMCTBA
(na mpumepe HaTpus U Kamusi). OKCUIBI U TUAPOKCUBI HATpUs U Kanus. [IpuMeHneHue menoyHbx
METAJVIOB U UX COECIMHEHUM.

[IlenoyHo3eMenbHbIE METAJIBI MATHUM M KaJbLUii: 1oJokeHue B [lepuoauueckoil cucreme
xumuueckux anemeHtoB .M. MenzaeneeBa, CTpoeHHME HMX aTOMOB, HAaxOXIEHUE B MPHUPOJE.
Ou3nyecKue U XUMHUYECKHE CBOWCTBA MarHus U Kalblius. Baxknelme coequHeHus KaabIus (OKCHI,
TUAPOKCHU, con). JKeCTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUSI.

Amomunuii: nonoxenue B Ilepuoguueckoil cucreme XuMuU4ecKux 3ieMmeHtos J[.M.
MengeneeBa, CTpOCHUE aTOMa, HAXOXKICHUE B mpupoje. PU3HMYECKHe U XUMHUYECKHE CBOWCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCHIA ATFOMHHHSL.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xummuueckux anemeHTon /.M. Menneneena,
CTPOCHHE aTOMa, HaXOXAeHUe B mpupoe. Puznueckre U XUMHUECKUE CBOMCTBA xkee3a. OKCUIbI,
rupokcuabl U conu conu xenesa (I1) u xxenesa (I1I), ux cocras, cBoicTBa U MOJTyYEHUE.

XUMUYECKUI SKCIEPUMEHT: O3HAKOMJICHHE C oOpa3llaMd METauloB M CIUIaBOB, HX
(bu3NYECKUMU CBOWCTBAMU, U3yYEHHE PE3YIHTATOB KOPPO3UU METAIIOB (BO3MOXKHO HMCIIOIE30BaHUE
BHJIEOMATEPHAIIOB), 0COOEHHOCTEHN B3aMMOICUCTBUS OKCHIA KAJIbIMs U HATPHS C BOJON (BO3ZMOMXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), MCCIIEIOBAHUE CBOWMCTB >KECTKOM BOJBI, Mpollecca TOPEHUs
JKene3a B KHUCIOpoJe (BO3MOXKHO MCIOJIb30BAaHUE BUIECOMATEPHUATIOB), MPU3HAKOB IMPOTEKAHUS
KaueCTBEHHBIX peaKIIMii Ha MOHBI (MarHus, KaubIus, alfOMUHNS, IMHKA, xkene3a (1) u xenesa (I1I),
menu (I1), HabmroieHre 1 ONMCcaHue MPOIECCOB OKPAIIMBAHUS TJIAMEHU MOHAMH HATPUSI, KIS U
KaJblus (BO3MOXKHO HKCTIOJb30BaHUE BHUACOMATEpPUAJIOB), MCCIEAOBaHHE aM(OTEPHBIX CBOWCTB
TUAPOKCHIA ATIOMUHUS W THUJIPOKCHJA ILIMHKA, PEHICHUE SKCHEPUMEHTANbHBIX 3a7a4 MO TEeMe
"Baxkneillre MeTambl U UX COSIUHEHUS .

4. Xumus U OKpyxaromiasi cpefa.

BemecTtBa u martepuanbsl B MOBCEIHEBHOM KM3HU 4YEJIOBEKA. be3omacHoe HMCIoJIb30BaHUE

BCIIECCTB U XUMHNYECKHUX peaKHI/IfI B 6BITy. HepBasI IIOMOIIb IIPU XUMHUYCCKHUX O0XKOraX U OTPaBJICHUAX.



XUMUYECKOe 3arpsi3HEHUE OKpY»Karoleil cpeabl (mpezenbHas AOMYCTUMas KOHIIEHTpAIHs
Bemiects (nanee - [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHISCKUX MPOOIIEM.

XUMUYECKUH SKCIEPUMEHT: U3y4eHHE O0pa3loB MaTepHalioB (CTEKJIO, CIUIaBbl METAJUIOB,
MOJIMMEPHbBIEC MAaTEPUAIIBI).

Ilnanupyemsble pe3y/ibTaThbl OCBOCHHSI Y4eOHOI0 IpeaMeTa

JIMYHOCTHBIE pPE3YNIbTaThl OCBOEHHS TMPOTPaMMBI OCHOBHOTO 00mIero oOpa3oBaHUs
JIOCTUTAIOTCS B XOJ€ OOyYeHUS] XMMUU B €IMHCTBE Y4eOHON M BOCHUTATEIILHON JEATEILHOCTH B
COOTBETCTBUU C TPAJULUMOHHBIMH POCCUUCKUMU COLMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSMHU, NPHUHATBHIMH B OOIIECTBE MpaBWIaMM M HOPMAMM TOBEACHHUS M CIIOCOOCTBYIOT
nporeccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLTUATN3AIMH 00yJarOIIUXCSl.

JIMYHOCTHBIE pe3yJbTaThl OTPAXKAIOT T'OTOBHOCTh OOYyYalOUIMXCSd PYKOBOJICTBOBAThHCS
CHUCTEMOM MMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI U PACILIMPEHUE ONBITA IESITEIBHOCTH HAa €€ OCHOBE,
B TOM YHCJIE€ B YACTH:

1) naTprOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAYEHHUS XMMHYECKON HAayKd B JKHU3HH COBPEMEHHOTO OOILecTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEpHOUM HHGPOpMAIUEl O MEPeqOBBIX IJOCTHUKEHHUSIX M OTKPBITHUAX
MHUPOBOU M OT€UECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHHIX 00 YCTPONCTBE MHpa
1 00IIeCTBA;

2) rpaXXIaHCKOTO BOCITUTAHMUS:

MPEJCTABICHUS O COLMAIBHBIX HOPMax M IMPaBWIAX MEXKIMYHOCTHBIX OTHOILIEHUH B
KOJUIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTHM B OOIIECTBEHHO TMOJE3HOM, y4uyeOHO-
MCCJIEI0BATENbCKOM, TBOPUYECKON W APYrHX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOHM [IEATENBHOCTH MPH BHINOJHEHUH Y4YEOHBIX, MO3HABATENbHBIX 3aJa4, BBIOIHEHUU
XUMHYECKHUX IKCIEPUMEHTOB, CO3JIaHUU Y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aWMOIMOHUMAHUIO U
B3alMOIIOMOIIH B Ipoliecce ITOW y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MIOBEJICHUE
Y TIOCTYNIKM CBOMX TOBapUUIEH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUM TTOCTYIKOB;

3) EHHOCTH HAYYHOTO TTO3HAHMUS:

MHPOBO33PEHUECKUX  NPEACTAaBICHHH O  BEIIECTBE W  XHMHYECKOW  PEAKIUH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO pa3BUTHsS HAYKM M COCTaBIISIFOIIUX OCHOBY IS
MOHMMAaHUS CYIIIHOCTH HAYYHOW KapTUHBI MHUpPA, MPEJCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS IPUPOJIBI, B3AUMOCBS3SX YEJIOBEKA C IIPUPOIHON CPEOM, O POJIM XMMHUU B IIO3HAHUH 3THX
3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIX MOTHBOB, HANpPaBJICHHBIX Ha IOJYYEHUE HOBBIX 3HAHUM 10 XHMUH,

HEOOXOIUMBIX ISl OOBSICHEHUST HAOIIOJAEMBIX TTPOILIECCOB U SBJICHHIA;



M03HABATENbHON, MH(POPMALIMOHHOW W YMTATENbCKOW KYIbTYPbl, B TOM YHCJE HAaBBIKOB
CaMOCTOSITENILHOM pabOThl C y4eOHBIMU TEKCTAaMH, CIPABOYHON JHTEPATypo, HOCTYITHBIMHU
TEXHUYECKUMHU CPEJICTBAMU MH(GOPMAITMOHHBIX TEXHOIOTHIA,

MHTEpeca K OOYYEeHHIO U TMO3HAHUIO, JHOOO3HATENbHOCTH, TOTOBHOCTH M CIHOCOOHOCTH K
caM000pa3oBaHuI0, MPOCKTHOM M HCCIEI0BATENIbCKON JIeATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABICHHOCTH U YPOBHS O0YUYCHHUS B NabHEHUIIIEM;

4) hopmMupOBaHUS KYIbTYPHI 3I0POBBS:

OCO3HAHUs LIEHHOCTH W3HH, OTBETCTBEHHOI'O OTHOLIEHUSI K CBOEMY 3/10POBBIO, YCTAHOBKHU
Ha 3JIOpOBBIM 00pa3 J>KU3HM, OCO3HAHMS TOCJIEICTBUH W HENPUSTUS BPEIHBIX IPUBBIYECK
(ynorpeOneHusi aiKoroiisi, HAPKOTUKOB, KYPEHHs), HEOOXOJUMOCTH COONIOACHUS TPABUI
0€30MacHOCTH MPU 0OPAIEHNH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY M pEabHOM KU3HU;

5) TpyZIOBOTO BOCIIUTAHUS:

MHTEpeca K MPaKTUYECKOMY H3y4eHUI0 podeccuil U Tpyaa pa3inyHOro poja, yBaKeHUE K
TPYIy U pe3yJibTaTaM TPYIOBOM JIEATEILHOCTH, B TOM YHCJIE€ HA OCHOBE NMPUMEHEHUS MPEIMETHBIX
3HAHUH MO XUMHUH, OCO3HAHHOT'O BEIOOPA MHANBUAYATIBLHON TPAEKTOPUH MPOI0JDKEHUS 00pa30oBaHUs
C YYEeTOM JMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, yCHemHoi npodecCHoHaNbHON AESITENFHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHUH,
TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCUOHAIIBHON CPEJIC;

6) PKOJIOTUYECKOTO BOCIIUTAHHUS:

HKOJIOTHUYECKHU 11€71ecO00pa3HOro OTHOIIEHUS K MPHUPOJE KaK MCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMs, MOHUMAaHHUs IIEHHOCTH 3JI0pOBOT0 W 0Oe30macHOro oOpasza KHU3HH,
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PH3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS
LIEHHOCTU COOIOACHUS MpaBWil O€30MacHOrO MOBEIEHUS NpU paboTe ¢ BeUIeCTBaMM, a TaKke B
CUTYaILUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH MPUMEHSITh 3HAHUS, TTOydaeMble TIPU U3yYEeHUN XUMHH, AJIS PEelleHus 3a/1a4,
CBSI3aHHBIX C OKPYXKAaIOIeW NMPUPOJHOM CPENOM, MOBBIIIEHUS YPOBHS JKOJOTMYECKOW KYIBTYpHI,
OCO3HAHUSA TI00aTBFHOTO XapakTepa AKOJIOTHYECKUX MPOOJIEM U MyTeH UX PEIICHHS MOCPEICTBOM
METO/IOB XMMUHU;

9KOJIOTUYECKOTO  MBIIIJICHUSI, YMEHUS PYKOBOJCTBOBATbCS UM B I[I03HABATEIIbHOM,
KOMMYHUKATUBHOM M COLIMATILHOM MPAKTHUKE.

MeranpeameTHbie pe3ysibTaThl. B cocTaBe MeTampeIMETHBIX pPE3YJIbTaTOB BBIACISIOT
3HaUMMBIE JJs1 OPMUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHBIC TIOHATUS (3aKOH, TEOPHS, TPUHIIHII,
runore3a, (¢GakT, CHCTeMa, MPOIEeCC, JKCIEPUMEHT M Jpyroe.), KOTOpble HCIHOIB3YIOTCS B
€CTECTBEHHO-HAYUHBIX yUEOHBIX MpEaMETax M MO3BOJISIOT HA OCHOBE 3HAHWU M3 ATHUX MPEIMETOB
dbopMHUpPOBaTh TPEICTABICHUE O IEJIOCTHON HAyYHOW KapTHHE MHUpPA, U YHUBEpCAJIbHBIC ydeOHbIE

neiicTBus  (MO3HABaTENbHbIE, KOMMYHHKAaTHUBHBIE, PpETYJISTUBHBIE), KOTOpbIE OO0ECIEUUBaIOT



(bopMUPOBaHHE TOTOBHOCTH K CAaMOCTOSITCIIBHOMY IUIAHHPOBAHUIO W OCYIISCCTBICHHIO YYeOHOM
JIEITEIIbHOCTH.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHUS 00pa30BaTENbHON MpOrpaMMbl 10 XHUMHUU
OTpaKaroT OBJIAJICHUE YHUBEPCAIBHBIMU MIO3HABATECILHBIMH JCHCTBUSMH, B TOM YHCIIC:

1) 6a3oBbIe JIOTHYECKHE JCHCTBUS:

YMEHHE UCIIOIh30BaTh IPHUEMBI IOTHYECKOTO MBIIIUICHHUS TP OCBOCHHUH 3HAHUH: paCKPBIBAThH
CMBICTT XUMUYECKUX TTOHATUHN (BBIICIATH UX XapaKTepPHbIC MPU3HAKH, YCTAHABIIUBATH B3aUMOCBSI3b C
JPYTHMH TTOHSTHSMH), HCIIOJIb30BATh MOHATHS JUIS OOBSICHEHHS OTACIbHBIX (DAaKTOB W SIBJICHHIA,
BBIOMpaTh OCHOBAaHUS W KPUTEPUU JUIS KiIacCH(UKAIMM XUMHUYECKUX BEIICCTB M XHUMHUYCCKHUX
peakiuii, ycTaHaBIUBaTh MPUYMHHO-CIICCTBEHHBIC CBSI3U MEXIY OOBEKTaMU M3YyUEHUs, CTPOUTH
JIOTUYECKHUE PACCYKICHUs (MHIYKTUBHBIC, JCIyKTHUBHBIC, 110 AHAJIOTHH), TMPOBOJHUTH BHIBOIBI U
3aKJIFOYEHUS,

yYMEHHUE TMPHUMEHATh B IPOIECCe TMO3HAHUS MOHITUS (MPEAMETHBIE W METalpeIMETHBIC),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJICIH, HCIOJIB3YEeMbIE B XUMHUH, NPEoOpPa30oBBIBATE HIMPOKO
NPUMCHSICMBIE B XUMHUHU MOJICIbHBIC TPEICTABICHHUS - XUMWYCCKUH 3HaK (CHMBOJI 3JIEMEHTA),
XUMHYecKast (hopMysia U ypaBHEHUE XMMUYECKON PEAKIIMH - IPU PEIICHUU y4eOHO-TI03HABATEIbHBIX
3aja4, C YU4ETOM STHUX MOJCIbHBIX MPEICTABICHUI BBISBIISATh U XapaKTEPU30BaTh CYIICCTBEHHbBIC
MPU3HAKY U3Y9aeMbIX 0OBEKTOB - XUMHUECKHUX BEIIECTB M XUMUYCCKUX PEAKIUH, BBISBIIATH O0IIHE
3aKOHOMEPHOCTH, TPHUYUHHO-CJIC/ICTBEHHBIC CBS3M W IMPOTHBOPEYHUS B WU3YyYaeMBIX TPOIECCaX U
SBJIECHUSX

2) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUS:

YMEHHE HUCIOJIb30BaTh TTOCTABJICHHBIC BOMPOCH! B KAUeCTBE MHCTPYMEHTA TTO3HAHMS, & TAKXKE
B Ka4eCTBE OCHOBHI TSI (DOPMHPOBAHHS THIOTE3BI IO MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

MpHOOpeTeHNe OMbITa MO IUIAHUPOBAHUIO, OPTraHU3AlMU M TPOBEACHHUIO YUYECHHUYECKHX
IKCIIEPUMEHTOB: YMEHHE HaAOJIOJIaTh 3a XOJO0M IIPOIECcca, CaMOCTOSTEIIEHO MPOTHO3UPOBATH €0
pe3ynbTar, (GopMyIupoBaTh OOOOMIEHUS W BBIBOABI IO pPE3yJIbTaTaM TPOBEACHHOTO OIIBITA,
MCCJICIOBAHMSI, COCTABIISATh OTUET O IPOeIaHHOI padoTe;

3) pabota ¢ uHpopmManueit:

YMEHHE BBIOUPATh, aHATM3UPOBATH U UHTEPIIPETHPOBATh HHPOPMAIIHIO PA3IMYHBIX BUIOB H
dbopM TIpeCTaBICHHS, MOJYIaeMyI0 W3 Pa3HbIX HWCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JUTEepaTypa
XUMHUYECKOTO COACpX aHUs, CIPaBOYHBIE MOCOOUs, pecypchl HTepHETa), KpUTUYECKH OIIEHHWBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE MPUMEHATh PA3IMYHbIC METOJIBI M 3aIPOCHI P TIOUCKEe W 0TOOpe MHpOopManuu u
COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX ]ISl BHITIOJHEHHUS YUYeOHBIX M MO3HABATCIIBHBIX 3ajad

OTIPENIETICHHOTO THUIIAa, TMPUOOpETEeHHWEe OmbiTa B 00JIACTH WCIOJIb30BaHUS WH(POPMAIIMOHHO-



KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJAJ€HUE KYJIbTYpOil aKTUBHOTO HCIIOJIb30BAHUS Pa3IMYHBIX
MIOUCKOBBIX ~ CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHUMAalbHYIO (OpMYy IpelCcCTaBlICHUS
uHPOpPMALlUM W WJUTIOCTPUPOBATH pEIIacMble 3aJaydl HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
IpyrumMu popmamu rpa UK U UX KOMOMHAITUSMU;

yYMEHHE HCIOJb30BaTh W aHAJIM3UPOBATh B IIpoliecce Yy4eOHON U HCCiIeloBaTeNbCKON
JeSITeILHOCTH NH(POPMAIIHIO O BIUSHUH MTPOMBIIIICHHOCTH, CEILCKOTO XO035CTBA U TPAHCIIOpTa Ha
COCTOSIHME OKPYKaroLen IPUPOJHON Cpebl;

VY oOyuaromierocss OyayT copMUpPOBaHbI CIEAYIONINE YHUBEPCATbHbIE KOMMYHUKATHUBHBIC
IEUCTBHUA:

yMEHUE 337]aBaTh BOIMIPOCHI (B X0/1€ Juaiora u (Win) AUCKYCCUH) 10 CYHIECTBY 00CYK1aeMOi
TeMBI, (POPMYIMPOBATH CBOU IPEIOKEHUS OTHOCUTEIBHO BHIIIOJHEHMSI IPEATIOKEHHOM 3a/1a4;

MpUOOpPETEHUE OTMbITA MIPE3CHTALMU PE3YJIbTATOB BHIMOJHEHHUS XUMHUYECKOTO HKCIIEPHUMEHTa
(;1TabopatopHOro ombITa, J1a0OPaTOPHON PabOTHI MO MCCIEIOBAHUIO CBOMCTB BELIECTB, Y4eOHOTO
MIPOCKTA);

3aMHTEPECOBAHHOCT B COBMECTHOM  CO  CBEPCTHMKaMH  IIO3HABAaTE€JIbHOM U
HCCJIEIOBATENILCKOM AEITETbHOCTH MPU PELICHUH BOSHUKAIOLIUX MPOOJIeM Ha OCHOBE y4eTa O0IIUX
WHTEPECOB U COTJIAaCOBaHMs MO3UIMKI (00CyX)aeHHs, OOMEH MHEHUSIMHU, "MO3TOBBIE IITYpPMBI",
KOOpJIMHAIIMSI COBMECTHBIX JEHCTBHI, ONpe/ieIeHe KPUTEPUEB IO OLIEHKE KaueCTBa BHIIIOJIHEHHON
paboThl U ApyTHE);

VY oOyuatomierocs OyayT chOpMHpPOBaHbBI CIEIYIOIUME YHHUBEPCAJIbHBIE PETyISTHBHbBIE
JEUCTBUS:

YMEHHE CaMOCTOSITENIbHO ONPENENTh IeNIU JIeATEIbHOCTH, IJIaHUPOBAaTh, OCYILECTBISATH,
KOHTPOJIMPOBATh U MIPU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO J€SITENIbHOCTh, BBIOMpATh Hanboee
3 PEeKTUBHBIE CTIOCOOBI PElICHUs] yYeOHBIX U MO3HABATENbHBIX 33/1a4, CAMOCTOSATENIBHO COCTABIIATh
WIM KOPPEKTHPOBAaTh MPEIJIOKEHHBIN aJrOPUTM JIEHCTBUHM NPU BBHINOJIHEHUM 3aJaHUN C Y4ETOM
MOJIyYE€HUS HOBBIX 3HAaHUM 00 U3ydyaeMbIX OOBEKTaX - BEIIECTBAX M peaKUusiX, OLIEHUBATH
COOTBETCTBUE MOJIYYEHHOI'O pe3yJIbTaTa 3asBICHHON 1IeJIH;

YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaraéMble B YCIIOBUU 3aJaHU.

[IpenmeTHblie pe3ynbTaThl OCBOSHHS MPOrpaMMbI 10 XUMHUHM Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3zoBaHwUsI.

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 00s3aTENBHOIO COJAEPIKAHUSA,
YCTQHOBJICHHOTO  JIaHHOM  (enepanbHOl  paboueil mporpamMMoil, BBIJENSIOT: OCBOCHHBIE
00y4aromyUMUCs HayuyHbIe 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUHM, crienupruecKue Uit peIMETHOM
obnactu "Xumus", BUABI JEATEIBHOCTH MO TMOJTYYEHHIO HOBOTO 3HAHUS, €r0 HHTEpIpeTaluH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYalIHsIX.

K xonmy oOydenmss B 9 kiacce y oOydaromierocs Oyay c(oOpMHUpOBaHBI CIIETYIOITHE



IIPEIMETHBIC PE3YJIbTAThI 10 XUMUHU:

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX IOHSITHM: XUMHUYECKUH DJIIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, AaHUOH, IIPOCTOE BEILECTBO, CJOKHOE BEILECTBO, BAaJIEHTHOCTb,
JJEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHSI, XUMUYECKas pEaKLusl, XUMUIECKas CBA3b, TEINIOBOU
3¢¢dexT peaknud, MOJb, MOJSPHBIM 00bEM, pPACTBOpP, UIEKTPOJIMTHI, HEIIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMALMS, pEaKlUud HOHHOro oOOMEHa, KaTaliu3aTop, XHUMHUYECKOe
paBHOBecHE, 00paTUMble ¥ HEOOpPATUMBIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKLIUH,
OKHMCIIUTENb, BOCCTAHOBMTEJb, OKHCIEHHE W BOCCTAaHOBJIEHHE, aJUIOTPONHs, aM(pOTEPHOCTb,
XMMHYECKasl CBS3b (KOBAJIEHTHAsI, HOHHAsI, METAININYECKas), KPUCTAIIMUECKas peleTKa, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTbh XUMHUYECKOW PEaKLMH, IIPENEIbHO aonyctumas KoHueHtpauus 1K
BEIIECTBA;

WJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHUX MTOHATUI U IPUMEHATDH 3TH NOHSTHS
IIPY OIIMCAHMH BELIECTB U UX IPEBPAILCHUN;

MCIIOJIB30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISl COCTaBJICHUS (POpPMyI BEUIECTB M ypaBHEHUI
XUMHYECKUX PEAKIIUM;

OIIPEACIATh BAaJCHTHOCTb M CTENEHb OKUCIICHUS XMMHMUYECKHUX DJIEMEHTOB B COCAMHEHMSX
pa3IMYHOTO COCTaBa, IPHUHAUIEKHOCTh BELIECTB K OINPEICIEHHOMY KJAcCy COCIMHEHUH 110
dopMynaM, BUJ XMUMHUYECKOHN CBSI3U (KOBaJE€HTHAas, MOHHAs, METANINYECKasi) B HEOPraHUYECKUX
COEIMHEHUX, 3apsii MOHA 0 XUMHUYECKOW (opMmyse, XapakTep Cpelbl B BOJHBIX pPacTBOpPax
HEOPraHUYECKUX COEAVNHEHUM, TUIl KPUCTAJNINYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpsiBaTh cMbica Ilepuoanueckoro 3akona J[.M. MenneneeBa U I€MOHCTPUPOBATH €rO
NOHMMAHUE: OIHChIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoaudeckoil cucTeMbl
XUMHYECKHX 3JIEMEHTOB: pa3iuyarTh MHOHATHUS "mMaBHas noAarpynna (A-rpynna)' u "moOouHas
noarpynna (b-rpynna)", masnsle u 60JblIME TEPUOIbI, COOTHOCUTH 0003HAYEHHS, KOTOPbIE UMEIOTCS
B IEPUOANYECKON TabiuIle, ¢ YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsij sjipa, 001Iee YHCIIO0 3JIEKTPOHOB U paclpeieeHUe UX M0 AIEKTPOHHBIM
CJI0SIM), OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB JIEMEHTOB M WX COCAMHEHUN B
Ipejienax MaJbIX EPUOJOB U INIABHBIX MOArPYII C yY€TOM CTPOEHUS UX aTOMOB;

KJaccu(UIUpPOBaTh XMMHUYECKHUE JJIEMEHTHl, HEOPraHMYECKHE BEIECTBAa, XUMHUECKHE
peakiuu (10 YUCIY M COCTaBY y4YacTBYIOIIMX B pEaKLMU BEIIECTB, IO TEIUIOBOMY 3(deKTy, Mo
M3MEHEHUIO CTENEHEeH OKHCICHHSI XUMUYECKIX JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIKE U crenu(ruIecKkre XUMHUUECKHEe CBOMCTBA MPOCTHIX U
CJIOXKHBIX BEUIECTB, MOATBEP)KIAsl ONMCAHUE NPUMEPAMU MOJEKYJISPHBIX U HOHHBIX ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

COCTaBJIATh YPAaBHEHHS DJEKTPOJUTHYECKON IUCCOUMAIMU KHUCIOT, IIEJIOYEd M COJIeH,

MOJIHBIE W COKpAalleHHbIE YypaBHEHHUS peakUuil HOHHOro oOMEeHa, YpaBHEHHsI peakluH,



MOATBCPKAAOIMIUX CYIICCTBOBAHUC TeHESTHYCCKOM CBSI3U MEXKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB;

pacKphIBaTh  CYIIHOCTh  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUNA  TOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEaKLuii;

MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOCHHUS, BO3MOXKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3JINYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTEIBLHYIO MOJIEKYIISIPHYIO I MOJISIPHYIO MAcCChI BEIIECTB, MAaCCOBYIO JIOJIO
XUMHUYECKOTO 3JIeMEHTa MO (opMyne COEIMHEHHs, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOH PEaKIIHH;

coOJIr0IaTh MpaBHJIA MOJIb30BAHHS XMMUYECKOH MTOCYI0H 1 J1a00paTopHbIM 000pYJIOBaHUEM,
a TakKe MpaBWiIa OOpAIleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMH IO BBITIOJTHEHHUIO
71a00paTOPHBIX XHMHYECKHUX OIBITOB IO TIONYyYEHUI0 M COOMpaHWIO Tra3000pa3HBIX BEIICCTB
(aMMHaKa U yTIeKucioro rasa);

MPOBOJIUTh PEAKIUH, IOATBEPIKIAIONINEC KAYCCTBCHHBI COCTaB pa3IMYHBIX BEINECTB:
pacmo3HaBaTh ONBITHBIM TyTeM XJIOpPHA-, OpoMuI-, MOauA-, KapOoHat-, docdar-, cuimkar-,
cynb(har-, THAPOKCUI-NOHBI, KATHOHBI aMMOHUS ¥ MOHBI U3YUYEHHBIX METAJIJIOB, TPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAaX HEOPTaHWYECKHUX BEILECTB;

MPUMEHSTh OCHOBHBIC OIICpAllMd MBICIUTEIBHON JEATEIBHOCTH - aHalu3 W CHHTE3,
CpaBHEHHE, 0000IIEHUE, CHCTEMAaTU3allUI0, BBISIBICHUC MPUIMHHO-CIICICTBEHHBIX CBS3CH - IS

HN3YUCHUA CBOMCTB BCIUICCTB U XUMHUUYCCKUX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOALI ITO3HAHUSA -

Ha6J'IIO,I[CHI/Ie, HU3MCPCHUC, MOACIIUPOBAHUC, SKCIICPUMCHT (peaﬂBHLIﬁ n MLICJ'IeHHLII\/’I).

TeMaTnuyeckoe NJIAaHMPOBAHUE

Ne | HaumenoBanue pasgena u | KommgectBo | KoHrtposbHble | IIpakTnueckue DNeKTpOHHBIE
n/n TEM IPOTpaMMBbl 4acoB paloThl, KO- | paboThl, KO- (undpossie)
BO YacoB BO YacoB oOpa3oBaTesbHbIC
pecypcebl
1 | BemecrBo u xumuueckass | 16 1 1 O6pazoBaTenbpHas
peaxius iatdopma
(PIrvcC «Mos
mkona»), 1C:
Ypok, Dokchopa
2 | Hemeramibl 1 ux 29 1 5 Oo6pasoBarenbHas
COCIMHEHMS mwiardopma (PI'UC
«Mos mkomnay), 1C:
Ypok, Dokchopa
3 | Meramisl 1 UX 20 2 2 Oo6pasoBarenbHas
COCIMHEHMS mwiardopma (PI'UC
«Mos mkomnay), 1C:
Ypok, Dokchopa
4 | Xumus 1 OKpyXaromas 3 Oo6pasoBarenbHas
cpena mnatdopma (OI'UC
«Most mkomnay), 1C:
Ypok, Dokchopa




I'paduk koHTpOIBLHBIX padoT 9A kiacca

Ne [Tnanupyemast dakTuyeckas Tema 3anaTus
n/a nara nara
1 K/p Nel mo teme "BeniecTBo 1 Xumudeckas peaxius'.
2 K/p Ne2 o teme "HemeTasuibl 1 UX cOeTUHEHUs" .
3 K/p Ne3 mo teme "MeTayuibl 1 uX coeTMHEHUS "
4 K/p Ned o teme "M Torosast KOHTpoJIbHAs paboTa.
I'padpuk kouTpoIBbHBIX padoT 9B Kkiaacca
Ne [Tnanupyemast dakTuueckas Tema 3anaTus
/o nara nara
1 K/p Nel mo teme "BeniecTBo n Xumudeckas peaxkius'.
2 K/p Ne2 o Teme "HemeTaiuisl 1 UX cOeTUHEHUs" .
3 K/p Ne3 mo teme "MeTaiuibl 1 uX coeTMHEHUS ",
4 K/p Ned o Teme "Htorosast KoHTpoJIbHAs paboTa.
I'paduk koHTpOIBLHBIX padoT 9B KiIacca
Ne [Tnanupyemast dakTuueckas Tema 3anaTus
/o nara nara
1 K/p Nel no teme "BemniecTBo 1 XuMHuecKasi peaxius'".
2 K/p Ne2 o Teme "HemeTayiel 1 MX coemuHeHUs ",
P it
3 K/p Ne3 o Teme "MeTanmsl U ux coenuHeHus".
4 K/p Ned o Teme "MToroBast KOHTpoJibHAs paboTa'.
I'padpuk koHTpOIBbHBIX padoT 9I' KiIacca
No [Tnanupyemast dakTuyeckas Tema 3anaTus
/1 maTta nara
1 K/p Nel no teme "BeniecTBo u xumuueckast peakus'.
2 K/p Ne2 o Teme "HemeTayiel 1 MX coemuHeHUs ",
P it
3 K/p Ne3 o Teme "MeTaisibl M UX COeTUHEHUs "
4 K/p Ned o teme "MToroast KOHTpoJibHAsI paboTa.




I'padpux npakTHyeckux pador 9A kiacca

Ne [Tnanupyemast dakTuyeckas Tema 3anaTus

n/a nara nara

1 . Nel "O3znakomiieHHME C MOJEISAMH KPUCTAUTUMYECKUX
pEIIETOK HEOPraHMYEeCKHX BELIECTB - METAUIOB H
HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIICCTB
(xsopuia HaTpusi)".

2 . Ne2  "HccnemoBaHue  3aBUCMMOCTH  CKOPOCTHU
XMMHUYECKOM pEaKIuu OT BO3JCUCTBUS  Pa3IUUYHBIX
(bakTopoB".

3 Jl.o. Nel '"IIpoBeneHue OIBITOB, WUIFOCTPUPYIOLIUX
NpPUMEpPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —pPEaKIHN
(ropeHue, peakify pa3IokKeHUs, COSTUHECHUS)".

4 . Ne3 "HccnenoBaHue 371€KTPONPOBOJAHOCTH PACTBOPOB
BEIIECTB, MpoIlecca IUCCOLMAIMU KHUCIOT, IeIo4Yell u
coseit".

5 Jl.o. Ne2 "IlpoBeaeHue ONBITOB, WJUIFOCTPUPYIOLINX
NPU3HAKA TMPOTEKAaHUS peakluuid HOHHOrO OOMEHa
(oOpazoBaHue ocajaka, BBIJEICHHE Tra3a, 00pa3oBaHUE
BOJIBI)".

6 Jl.o. Ne3 "Pacmo3HaBaHHW€ HEOPraHUYECKHX BEILECTB C
MOMOIIbIO KAYE€CTBEHHBIX PEAKIIMN HA MOHBI'".

7 [1/p Nel "Pemienue sKkcriepiMEeHTAIbHBIX 3a7a4'.

8 J1. Ne4 "V3ydenne o0pa3iioB HEOpraHWYECKUX BEIIECTB' .

9 . No5 "OsnakomieHue ¢ oOpa3namMu  XJOPHUIOB
(ramorenuioB)".

10 Jl.o. Ned4 "[IpoBenieHre KaueCTBEHHBIX PEAKIU HA XJIOPU-
MOHBI ¥ HAOII0ICHNE TPU3HAKOB MX MPOTEeKaHus".

11 JlLo. Ne5 "OmpiTbl, oTpaxaroumue (usnueckue Hu
XMMHUYECKHE CBOMCTBA raJIOTEHOB U UX COEIMHEHUN".

12 [1/p Ne2 "M3yueHue cBOMCTB CONSIHON KUCTIOTHI'".

13 J. Ne6 "OsnakomieHue ¢ oOpa3uamMu cepsl U ee
COeqUHEHUAMHA".

14 JI.o. Ne6 "HabuoieHue npouecca o0yriIMBaHuUs caxapa noJ
JIeIICTBHEM KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI".

15 Jl.o. Ne7 "TIpoBenieHue KaueCTBEHHOI peakluy Ha cylib(haT-
MOH U Ha0JII0/IEHUE MPU3HAKa ee IpoTeKaHus".

16 [T/p Ne3 "M3yueHne XMMHUYECKHUX CBOMCTB pa30aBICHHOM
CEpPHOM KUCIOTHI".

17 Jl.o. Ne§ "OsznakomiieHHe ¢ (PU3MUYECKUMH CBOWCTBAMH
azora, hochopa 1 UX COeTMHEHHI'".

18 [TI/p Ned4 '"llonmyuenue, coOupaHuWe, paclo3HaBaHUE U
M3Y4YEHHE CBOICTB aMMHMaKa'.

19 . Ne7 "B3aumopelcTBHE KOHIIEHTPUPOBAHHOM a30THOU
KHCJIOTBI C MEJIpI0".

20 Jl.o. Ne9 '"TIpoBeneHne KayeCTBEHHBIX PEAKIMK HAa WOH
aMMOHUS U (ochaT-uOH M U3yYEHHE TNPU3HAKOB UX
poTeKaHus".

21 J. Ne8 "OsznakomieHwe ¢ oOpasllaMd a30THBIX H

dbochopHbIX ynoOpeHui".
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. Ne9 "HUsyuyenune Moneneil KpUCTANIMYECKUX PELIETOK
anmasa, rpadurta, Gymiepena”.

23 . Nel0 "O3snakomiieHHE C MPOILECCOM  anCcopOIHH
pPacTBOPEHHBIX BELIECTB AKTUBHUPOBAaHHBIM YIJIEM H
YCTPOMCTBOM IpOTHBOrasa'.

24 ITI/p Ne5 '"llonyuenue, coOupaHuWe, paclO3HaBaHUE U
M3Y4YEHUE CBOMCTB YIJIEKHCIIOro rasa'.

25 JL.o. NelO '"[IpoBeneHue KayeCTBEHHBIX pEaKUM Ha
KapOOHAT W CHJIMKAT-HOHBI W HM3y4YeHHE MPU3HAKOB UX
npoTeKaHus'".

26 J. Nell "OsnakomjeHwe C TPOAYKIHMEW CHUIMKATHOM
MIPOMBIIIUIEHHOCTH "

27 [T/p Ne6 "Pemienue sKCHEpUMEHTAIbHBIX 3a/a4 110 TEME
"Ba)xHenye HeMeTaIbl U UX COETUHEHNA".

28 . Nel2 "O3znakomieHue ¢ oOpa3liaMH METAIOB H
CILUIABOB, UX (PU3MUECKUMHU CBOMCTBAMH'".

29 J. Nel3 "N3yueHue pe3ynbTaTOB KOPPO3UU METAJLIOB".

30 H. Nel4 "HaGnromenwe W ONHCaHWE TIPOIECCOB
OKpalllMBaHWs TIJIAMEHU HMOHAMH HaTpus, Kaius U
KaJIbIus'".

31 J. Nel5 "H3ydenue ocoOeHHOCTEH B3aUMOACHCTBUS
OKCH/JIa KaJIbLIUSI U HATPUsl C BOJOK".

32 I1/p Ne7 "MccnenoBanne CBOWCTB JK€CTKOM BOJIBI".

33 Jlo. Nell "HccnemoBanme am(oOTepHBIX  CBOHCTB
THJIPOKCH/Ia ATFOMUHUS M THAPOKCHIA IIMHKA' .

34 H. Nel6 "UccnenoBanue mporiecca TOpPEeHHs Keje3a B
Kuciopoje".

35 Jl.o. Nel2 "HccnenoBaHue NPU3HAKOB IPOTEKAHMS
KAUeCTBCHHBIX pEaKIuid Ha WOHBI (MarHus, KaJIbIUs,
ATIOMHUHUS, IMHKa, xene3a (1) u xxenesza (111), meau (I1)".

36 [T/p Ne8 "PemieHue sKCHEpUMEHTAIBHBIX 3a/a4 10 TEME

"BakHeiime MeTaUIbl U UX COETUHEHU".




I'padpux npakTuyeckux pador 9b kiaacca

No [Inanupyemast ®dakTuueckas Tema 3anatus

n/m JaTa JaTa

1 . Nel "O3znakomiieHHME C MOJEISAMH KPUCTAUTMYECKHUX
pEIIETOK HEOPraHMYEeCKHX BEIIECTB - METALUIOB W
HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xyopuia HaTpusi)".

2 H.  Ne2  "HccnemoBaHue  3aBUCMMOCTH  CKOPOCTH
XMMHYECKOM pEaKkuu OT BO3JCUCTBUS  Pa3IUUYHBIX
(bakTopoB".

3 JL.o. Nel '"IlpoBenmeHue OMNBITOB, WLIIOCTPUPYIOIINX
IIPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMN
(ropeHue, peakliuy pa3iokKeHHsl, CoeIMHeHus)" .

4 . Ne3 "HccnenoBaHue 371€KTpONPOBOJAHOCTH PACTBOPOB
BEIIECTB, MpoIlecca IUCCOLMAIMU KHUCIOT, IeJIo4Yell u
coseit".

5 Jl.o. Ne2 "IlpoBeaeHue ONBITOB, WUIFOCTPUPYIOLINX
NPU3HAKA TNPOTEKAaHUS peakUuid HOHHOrO OOMEHa
(oOpazoBaHue ocajaka, BBIIEICHHE Trasza, 0Opa3oBaHUE
BOJIBI)".

6 Jl.o. Ne3 "Pacmo3HaBaHHW€ HEOPraHUYECKHX BEILIECTB C
MOMOIIbIO KAYE€CTBEHHBIX PEAKIIUN HA MOHBI'".

7 [1/p Nel "Pemienue sKkcriepiMEeHTAIbHBIX 3a7a4".

8 J1. Ne4 "V3ydenne o0pa3iioB HEOpraHWYECKUX BEIIECTB' .

9 . No5 "OsnakomiieHue ¢ oOpa3namMu  XJOPHUIOB
(ranorenuioB)".

10 Jl.o. Ne4 "IIpoBeneHne KaueCTBEHHBIX peakuii Ha XJIOpU/I-
MOHBI U HaOMII0/IeHNE TPU3HAKOB MX MpOTEeKaHus'".

11 JlLo. Ne5 "OmpiTbl, oTpaxaroumue (Gusnueckue Hu
XMMHUYECKHE CBOMCTBA FAJIOTEHOB U X COCIMHEHU".

12 [1/p Ne2 "M3yueHue cBOMCTB CONSIHON KUCTIOTHI'.

13 J. Ne6 "OsnakomieHue ¢ obOpa3uamMu cepsl U ee
COeqUHEHUAMHA'".

14 JI.o. Ne6 "HaburoieHue npotiecca o0yriiMBaHUs caxapa o
JIeIICTBHEM KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI".

15 Jl.o. Ne7 "TIpoBenieHue KaueCTBEHHOM peakluy Ha cybhaT-
MOH U Ha0JII0/IEHUE MPU3HAKa ee IpoTeKaHus".

16 [T/p Ne3 "M3yueHne XMMHUYECKHUX CBOICTB pa30aBIEHHOM
CEpPHOM KUCIOTHI".

17 Jl.o. Ne§ "OsznHakomieHue ¢ (U3NYECKUMHU CBOMCTBAMHU
a3o0ta, ¢pochopa U X COeTUHEHUI".

18 [TI/p Ned4 '"llonmyuenue, coOupaHuWe, paclo3HaBaHUE U
W3Y4YEHHE CBOICTB aMMHaKa'.

19 . Ne7 "B3aumopelcTBHE KOHIIEHTPUPOBAHHOM a30THOU
KHCJIOTBI C MEJIpI0".

20 Jl.o. Ne9 '"TIpoBeneHne KayeCTBEHHBIX PEAKIMK Ha WOH
aMMOHUS U (ochaT-uOH M U3yYEHHE TNPU3HAKOB UX
IIpOTeKaHus'".

21 J. Ne8 "OsznakomieHwe ¢ oOpasllaMd a30THBIX H

dbochopHbIX ynoOpeHui".
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. Ne9 "HUsyuyenune Moneneil KpUCTANIMYECKUX PELIETOK
anmasa, rpadurta, Gymiepena".

23 . Nel0 "O3snakomiieHHE C MPOILECCOM  anCcopOIHH
pPacTBOPEHHBIX BELIECTB AaKTUBHUPOBAHHBIM YIJIEM H
YCTPOMCTBOM IpOTHBOrasa'.

24 ITI/p Ne5 '"llonyuenue, coOupaHuWe, paclO3HaBaHUE U
M3Y4YEHUE CBOMCTB YIJIEKHCIIOro rasa'.

25 JL.o. NelO '"IIpoBeneHue KayeCTBEHHBIX peakUUid Ha
KapOOHAT W CHJIMKAT-HOHBI W HM3y4YeHHE MPU3HAKOB UX
npoTeKaHus'".

26 J. Nell "OsnakomjeHwe C TPOAYKIHMEW CHUIMKATHOM
MIPOMBIIIUIEHHOCTH "

27 [T/p Ne6 "Pemienue sKCHEpUMEHTAIbHBIX 3a/a4 110 TEME
"Ba)xHenye HeMeTaIbl U UX COETUHEHNA".

28 . Nel2 "O3znakomieHue ¢ oOpa3liaMH METAUIOB H
CILUIABOB, UX (PU3MUECKHMHU CBOMCTBAMH'".

29 J. Nel3 "N3yueHue pe3ynbTaTOB KOPPO3UU METAJLIOB".

30 H. Nel4 "HaGnromenwe W ONHCaHWE TIPOIECCOB
OKpalllMBaHWs TIJIAMEHU HMOHAMH HaTpus, Kaius U
KaJbIus '

31 J. Nel5 "HM3yuenue ocoOeHHOCTEH B3aUMOACHCTBUS
OKCH/JIa KaJIbLIUSI U HATPHsI C BOAOU".

32 I1/p Ne7 "MccnenoBanne CBOWCTB JK€CTKOM BOJIBI".

33 Jlo. Nell "HccnemoBanme am(oOTepHBIX  CBOHCTB
THJIPOKCH/Ia ATFOMUHUS M THAPOKCHIA IIMHKA' .

34 . Nel6 "UccnemoBanue mporiecca TOpEHHUs d>Kele3a B
Kuciopoje".

35 Jl.o. Nel2 '"HccnenoBaHue IPU3HAKOB IPOTEKAHMS
KAUeCTBCHHBIX pEaKIuid Ha WOHBI (MarHus, KaJIbIUs,
ATIOMHUHUS, IMHKa, xene3a (1) u xxenesza (111), meau (I1)".

36 [T/p Ne8 "PemieHue sKCHEpUMEHTAIBHBIX 3a/a4 10 TEME

"BakHeiime MeTaUIbl U UX COETUHEHU".




I'paduk npaxkTuyeckux pador 9B kiaacca

No [Inanupyemast ®dakTuueckas Tema 3anatus

n/m JaTa JaTa

1 . Nel "O3znakomiieHHME C MOJEISAMH KPUCTAUTMYECKHUX
pEIIETOK HEOPraHMYEeCKHX BEIIECTB - METALUIOB W
HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIICCTB
(xyopuia HaTpusi)".

2 H.  Ne2  "HccnemoBaHue  3aBUCMMOCTH  CKOPOCTH
XMMHYECKOM pEaKkuu OT BO3JCUCTBUS  Pa3IUUYHBIX
(bakTopoB".

3 JL.o. Nel '"IlpoBenmeHue OMNBITOB, WLIIOCTPUPYIOIINX
IIPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMN
(ropeHue, peaklivy pa3ioKeHHsl, COeTMHeHus)" .

4 . Ne3 "HccnenoBanue 31€KTPOIPOBOAHOCTH PacTBOPOB
BEIIECTB, MpoIlecca IUCCOLMAIMU KHUCIOT, IeJIo4Yell u
coseit".

5 Jl.o. Ne2 "IlpoBeaeHue ONBITOB, WUIFOCTPUPYIOLINX
NPU3HAKA TNPOTEKAaHUS peakUuid HOHHOrO OOMEHa
(oOpazoBaHue ocajaka, BBIJEICHHE Tra3a, 00pa3oBaHUE
BOJIBI)".

6 Jl.o. Ne3 "Pacmo3HaBaHHW€ HEOPraHUYECKHX BEILIECTB C
MOMOIIbIO KAYE€CTBEHHBIX PEAKIIUN HA MOHBI'".

7 [1/p Nel "Pemienue sKkcriepiMEeHTAIbHBIX 3a7a4".

8 J1. Ne4 "V3ydenne o0pa3iioB HEOpraHWYECKUX BEIIECTB' .

9 . Ne5 "OsuakomsieHue ¢ oOpasmamMu — XJIOPHIOB
(ranorenuioB)".

10 Jl.o. Ne4 "IIpoBeneHne KaueCTBEHHBIX peakuii Ha XJIOpU/I-
MOHBI U HaOMII0/IeHNE TPU3HAKOB MX MpOTEeKaHus'".

11 JlLo. Ne5 "OmpiTbl, oTpaxaroumue (Gusnueckue Hu
XMMHUYECKHE CBOMCTBA raJIOTEHOB U UX COEIMHEHUI".

12 [1/p Ne2 "M3yueHue cBOMCTB CONSIHON KHCIOTHI'".

13 J. Ne6 "OsnakomieHue ¢ obOpa3uamMu cepsl U ee
COeqUHEHUAMHA'".

14 JI.o. Ne6 "HaburoieHue npotiecca o0yriiMBaHUs caxapa o
JIeIICTBHEM KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI".

15 Jl.o. Ne7 "TIpoBenieHue KaueCTBEHHOM peakluy Ha cyib(haT-
MOH U Ha0JII0JIEHUE MPU3HAKa ee IpoTeKaHus".

16 [T/p Ne3 "M3yueHne XMMHUYECKHUX CBOICTB pa30aBIEHHOM
CEpPHOM KUCIOTHI".

17 Jl.o. Ne§ "OsznHakomieHue ¢ (U3NYECKUMHU CBOMCTBAMHU
a3o0ta, ¢pochopa U X COeTUHEHUI".

18 [I/p Ned4 '"llonmyuenue, coOupaHuWe, paclo3HaBaHUE U
W3Y4YEHHE CBOICTB aMMHaKa'.

19 . Ne7 "B3aumopelcTBHE KOHIIEHTPUPOBAHHOM a30THOU
KHCJIOTBI C MEJIpI0".

20 Jl.o. Ne9 '"TIpoBeneHne KayeCTBEHHBIX PEAKIMK Ha WOH
aMMOHUS U (ochaT-uOH M U3yYEHHE TNPU3HAKOB UX
IIpOTeKaHus'".

21 J. Ne8 "OszHakomieHwe ¢ oOpasllaMd a30THBIX W

dbochopHbIX ynoOpeHui".
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. Ne9 "HUsyuyenune Moneneil KpUCTANIMYECKUX PELIETOK
anmasa, rpadurta, Gymiepena".

23 . Nel0 "O3snakomiieHHE C MPOILECCOM  anCcopOIHH
pPacTBOPEHHBIX BELIECTB AKTUBHUPOBAaHHBIM YIJIEM H
YCTPOMCTBOM IpOTHBOrasa'.

24 ITI/p Ne5 '"llonyuenue, coOupaHuWe, paclio3HaBaHUE U
M3Y4YEHUE CBOMCTB YIJIEKHCIIOro rasa'.

25 JL.o. NelO '"IIpoBeneHue KayeCTBEHHBIX peakUUid Ha
KapOOHAT W CHJIMKAT-HOHBI W HM3y4YeHHE MPU3HAKOB UX
npoTeKaHus'".

26 J. Nell "OsnakomjeHwe C TPOAYKIHMEW CHUIMKATHOM
MIPOMBIIIUIEHHOCTH "

27 [T/p Ne6 "Pemienue sKCHEpUMEHTAIbHBIX 3a/a4 110 TEME
"Ba)xHenye HeMeTaIbl U UX COETUHEHNA".

28 . Nel2 "O3znakomieHue ¢ oOpa3liaMH METAUIOB H
CILUIABOB, UX (PU3MUECKUMHU CBOMCTBAMH'".

29 . Nel3 "N3yueHue pe3ynbTaTOB KOPPO3UU METAILIOB'".

30 H. Nel4 "HaGnromenwe W ONHCaHWE TIPOIECCOB
OKpalllMBaHWs TIJIAMEHU HMOHAMH HaTpus, Kaius U
KaJbIus '

31 J. Nel5 "HM3yuenue ocoOeHHOCTEH B3aUMOACHCTBUS
OKCH/JIa KaJIbLIUSI U HATPUsl C BOJOK".

32 I1/p Ne7 "MccnenoBanne CBOWCTB JK€CTKOM BOJIBI".

33 Jlo. Nell "HccnemoBanme am(oOTepHBIX  CBOHCTB
THJIPOKCH/Ia ATFOMUHUS M THAPOKCHIA IIMHKA' .

34 . Nel6 "UccnemoBanue mporiecca TOpEHHUs d>Kele3a B
Kuciopoje".

35 Jl.o. Nel2 "HccnenoBaHue NPU3HAKOB IPOTEKAHMS
KAUeCTBCHHBIX pEaKIuid Ha WOHBI (MarHus, KaJIbIUs,
ATIOMHUHUS, IMHKa, xene3a (1) u xxenesza (111), meau (I1)".

36 [T/p Ne8 "PemieHue sKCHEpUMEHTAIBHBIX 3a/a4 10 TEME

"BakHeiime MeTaUIbl U UX COETUHEHU".




I'padpuk npaxkrTuyeckux pador 9I" knacca

No [Inanupyemast ®dakTuueckas Tema 3anatus

n/m JaTa JaTa

1 . Nel "O3znakomiieHHME C MOJEISAMH KPUCTAUTUMYECKUX
pEIIETOK HEOPraHMYEeCKHX BEIIECTB - METALUIOB W
HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIICCTB
(xyopuia HaTpusi)".

2 H.  Ne2  "HccnemoBaHue  3aBUCMMOCTH  CKOPOCTH
XMMHYECKOM pEaKkuu OT BO3JCUCTBUS  Pa3IUUYHBIX
(bakTopoB".

3 JL.o. Nel '"IlpoBenmeHue OMNBITOB, WLIIOCTPUPYIOIINX
IIPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMN
(ropeHue, peaklivy pa3ioKeHHsl, COeTMHeHus)" .

4 . Ne3 "HccnenoBaHue 371€KTpONPOBOJAHOCTH PACTBOPOB
BEIIECTB, MpoIlecca IUCCOLMAIMU KHUCIOT, IeJIo4Yell u
coseit".

5 Jl.o. Ne2 "IlpoBeaeHue ONBITOB, WUIFOCTPUPYIOLINX
NPU3HAKA TNPOTEKAaHUS peakUuid HOHHOrO OOMEHa
(oOpazoBaHue ocajaka, BBIJEICHHE Tra3a, 00pa3oBaHUE
BOJIBI)".

6 Jl.o. Ne3 "Pacmo3HaBaHHW€ HEOPraHUYECKHX BEILIECTB C
MOMOIIbIO KAYE€CTBEHHBIX PEAKIIUN HA MOHBI'".

7 [1/p Nel "Pemienue sKkcriepiMEeHTAIbHBIX 3a7a4".

8 J1. Ne4 "V3ydenne o0pa3iioB HEOpraHWYECKUX BEIIECTB' .

9 . Ne5 "OsuakomsieHue ¢ oOpasmamMu — XJIOPHIOB
(ranorenuioB)".

10 Jl.o. Ne4 "IIpoBeneHne KaueCTBEHHBIX peakuii Ha XJIOpU/I-
MOHBI U HaOJII0/IeHNE TPU3HAKOB UX MPOTeKaHus".

11 JlLo. Ne5 "OmpiTbl, oTpaxaroumue (Gusnueckue Hu
XMMHUYECKHE CBOMCTBA raJIOTEHOB U UX COEIMHEHUI".

12 [1/p Ne2 "M3yueHue cBOMCTB CONSIHON KUCTIOTHI'.

13 J. Ne6 "OsnakomieHue ¢ obOpa3uamMu cepsl U ee
COeqUHEHUAMHA'".

14 Jl.o. Ne6 "HaburoieHue npouecca o0yriIMBaHUs caxapa moJ
JIeIICTBHEM KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI".

15 Jl.o. Ne7 "TIpoBenieHue KaueCTBEHHOM peakluy Ha cyib(haT-
MOH U Ha0JII0/IEHUE MPU3HAKa ee IpoTeKaHus".

16 [T/p Ne3 "M3yueHne XMMHUYECKHUX CBOICTB pa30aBIEHHOM
CEpPHOM KUCIOTHI".

17 Jl.o. Ne§ "OsznHakomieHue ¢ (U3NYECKUMHU CBOMCTBAMHU
a3o0ta, ¢pochopa U X COeTUHEHUI".

18 [I/p Ned4 '"llonmyuenue, coOupaHuWe, paclo3HaBaHUE U
W3Y4YEHHE CBOICTB aMMHaKa'.

19 . Ne7 "B3aumopelcTBHE KOHIIEHTPUPOBAHHOM a30THOU
KHCJIOTBI C MEJIpI0".

20 Jl.o. Ne9 '"TIpoBeneHne KayeCTBEHHBIX PEAKIMK Ha WOH
aMMOHUS U (ochaT-uOH M U3yYEHHE TNPU3HAKOB UX
IIpOTeKaHus'".

21 J. Ne8 "OsznakomieHwe ¢ oOpasllaMd a30THBIX H

dbochopHbIX ynoOpeHui".
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. Ne9 "HUsyuyenune Moneneil KpUCTANIMYECKUX PELIETOK
anmasa, rpadurta, Gymiepena”.

23 . Nel0 "O3snakomiieHHE C MPOILECCOM  anCcopOIHH
pPacTBOPEHHBIX BELIECTB AKTUBHUPOBAaHHBIM YIJIEM H
YCTPOMCTBOM IpOTHBOrasa'.

24 ITI/p Ne5 '"llonyuenue, coOupaHuWe, paclO3HaBaHUE U
M3Y4YEHUE CBOMCTB YIJIEKHCIIOro rasa'.

25 JL.o. NelO '"IIpoBeneHue KayeCTBEHHBIX peakUUid Ha
KapOOHAT W CHJIMKAT-HOHBI W HM3y4YeHHE MPU3HAKOB UX
npoTeKaHus'".

26 J. Nell "OsnakomjeHwe C TPOAYKIHMEW CHUIMKATHOM
MIPOMBIIIUIEHHOCTH "

27 [T/p Ne6 "Pemienue sKCHEpUMEHTAIbHBIX 3a/a4 110 TEME
"Ba)xkHene HeMeTaIbl U UX COSTUHEHUS".

28 . Nel2 "O3znakomieHue ¢ oOpa3liaMH METAUIOB H
CILUIABOB, UX (PU3MUECKUMHU CBOMCTBAMH'".

29 J. Nel3 "N3yueHue pe3ynbTaTOB KOPPO3UU METAJLIOB".

30 H. Nel4 "HaGnromenwe W ONHCaHWE TIPOIECCOB
OKpalllMBaHWs TIJIAMEHU HMOHAMH HaTpus, Kaius U
KaJIbIus'".

31 J. Nel5 "HM3yuenue ocoOeHHOCTEH B3aUMOACHCTBUS
OKCH/JIa KaJIbLIUSI U HATPUsl C BOJOK".

32 I1/p Ne7 "MccnenoBanne CBOWCTB JK€CTKOM BOJIBI".

33 Jlo. Nell "HccnemoBanme am(oOTepHBIX  CBOHCTB
THJIPOKCH/Ia ATFOMUHUS M THAPOKCHIA IIMHKA' .

34 . Nel6 "UccnemoBanue mporiecca TOpEHUs Kele3a B
Kuciopoje".

35 Jl.o. Nel2 "HccnenoBaHue NPU3HAKOB IPOTEKAHMS
KAUeCTBCHHBIX pEaKIuid Ha WOHBI (MarHus, KaJIbIUs,
ATIOMHUHUS, IMHKa, xene3a (1) u xxenesza (111), meau (I1)".

36 [T/p Ne8 "PemieHue sKCHEpUMEHTATIBHBIX 3a/1a4 10 TEME

"BakHeiime MeTaUIbl U UX COETUHEHU".




IToypouHoe m1anupoBanue 9A kJjacca

Ne | IInanupyemas | Pakrtuueckas
Tema ypoxa Kon-Bo wacos KOPPEKTUPOBKA
n/m JaTa naTa
1 Ilepnomgmueckwmii 3akoH. [ICXD J1.11. Menneneena.
3aKOHOMEPHOCTH B MI3MEHEHHH CBOMCTB XMMHYECKUX AJIIEMEHTOB MEPBBIX TPEX
2 MIEPUOJIOB, KaJIHs, KANBIUSI U UX COCIMHEHUN B COOTBETCTBUH C MOJIOKECHUEM
anemeHToB B IIC 1 cTpoeHneM uxX aTOMOB.
3 CrpoeHue BemecTBa: BUABI XUMHUECKOU CBS3H. /[ Nel
4 Knaccuduxkarms 1 HOMEHKIATypa HEOPraHUIECKUX BemiecTs. Tect
5 Knaccudukanms XMMHUUECKUX peakyii O pa3InyHbIM ITpU3HaKaM. Tect
[ToHsiTHE O CKOPOCTH XUMUUECKOU peakuuu. [IoHsITHE O TOMOT€HHBIX U
6 reTeporeHHbIX peakuusx. A. No2
[onsiTre 0 XUMHYECKOM paBHOBecHU. DaKTOPHI, BIUSIONINE HA CKOPOCTh
! XUMHYECKOH peakiiuil U MOJI0KEHHUE XUMIYECKOTO PaBHOBECHSI.
8 OKHCIANTETHEHO-BOCCTAHOBUTEIbHBIE peakiuu. Jl.o. Nel. Tect
Teopus 31eKTpoNIMTHIECKOH Mucconuanuy. CHIbHBIE U c1a0ble SIEKTPOIUTHI.
9 J{. Ne3. Tect
10 Peaknun nonnoro oomena. Jl.o. Ne2
CBoiicTBa KUCJIOT, OCHOBAaHUHU U COJIEH B CBETE MpeICTaBIEeHU 00
11 ANIEKTPOIUTHYECKON quccormanmn. Tect
CBoliCTBa KUCIIOT, OCHOBAHH U COJICH B CBETE MPECTABICHHI 00
12 3JIEKTPOIUTHICCKOM uccoruarnuu. J1.o. Ne3
13 [Tonsarue o rugponuse coyer. Tect
14 I/p Nel "Pewenue sxcnepumenmanvhoix 3a0ayu’”. UTE Nel(0.3
O00011IeHNE ¥ cUCcTEMATH3aLMs 3HaHN 110 TeMe "BerecTBo U XuMudeckas
15 peaxius’.
16 K/p Nel no teme ""BemecTBo M XumMu4yeckas peakuus' .
PHO (K/p Nel). O6mast xapakTeprCTHKA FraIOTeHOB. XUMHYECKHE CBOWCTBA HA
17 npumMepe xinopa. . Ne4,5
18 XnopoBogopoz. ComistHast KUCTIOTa, XHMHUYECKHE CBOMCTBA, MTOTy4YeHNE,

npuMmenenue. JI.o. Ne4, 5




19 IIl/p No2 "H3zyuenue ceoticme coaanou kucromot”. UTE Nel0.3
20 OO6mas xapakTepucTika 31eMeHToB VIA-Tpymmsl. Tect
AnoTponHbie MOAM(UKAIIMYA KUCIOPOa U CEPbl. XUMUYECKHE CBOMCTBA
21 cepsl. [. Neb6
22 CepoBoiopo1, cTpoeHHe, (PU3NISCKUE U XUMHUYSCKUE CBOMCTRA.
23 OKcuHpI cephbl Kak MPeACTaBUTENH KHCIOTHBIX OKCHIOB. Tect
CepHas KuCIIOTa, pu3ndeckre 1 XUMHIecKue cBoiicTBa. [Ipumenenue. J1o.
24 M6
XUMHYeCKHe PeaKIii, JeKallre B OCHOBE MPOMBIIIJICHHOTO CII0co0a
25 MOJTyYEHUs CEpHON KUCIOTHL. JL.o. Ne7. Tect
Il/p Ne3 "Hzyuenue xumuueckux cgoucme pazbasnennou ceprou kuciomol".
26 UTE Nel0.3
OO01mas XxapakTepruCTHKa dJIEMEHTOB V A-Tpymiibl. A30T, paCpOCTpaHEHHE B
27 npupo/ie, pr3ruueckre 1 XUMHIeCKrne CBOUCTBA. J1.0. Vo8
AMMUak, ero QuU3NIecKue U XUMUIECKIE CBOMCTBA, TIONYICHHUE U
28 npumeHenue. Tect
29 II/p Ne4 "[lonyuenue, cobuparnue, pacnosHasanue U usy4eHue ceoucme
ammuaka". UTH Nel(.3
30 A3OTHas KUCIIOTa, €€ MoTydeHue, PU3nIecKrue 1 XUMHIeCKre CBOrCTRa. /. No7
Hcnonp3oBanue HUTPATOB U COJICH aMMOHUS B KAYECTBE MUHEPATBLHBIX
31 ynoOpeHuil. XuMU4ecKoe 3arpsi3HeHUE OKPYKAIOMIeH Cpe/ibl COSTMHEHUSIMU
azota. JLo. Ne9. Tect
®Docdop, amnorporHbie MoguduKanuu Gochopa, PU3NIEcKre 1 XUMUIECKHE
32 CBOIICTBA.
33 Oxcun pocdopa (V) u pocdopnas kucnora, Gu3nIecKue 1 XUMUIECKUE

CBOICTBA, NOJIyYEHHUE.

34

HUcnonp3oBanue ¢pochaToB B KauecTBe MUHEPAIbHBIX yaoopenuid. 4. NeS. Tect




OO0mast xapakTeprCcTHKa 31eMeHTOB [V A-rpynimsl. YTiiepoa, aluloTpoITHbIE
MOIU(UKALNH, PACIPOCTPAHEHHUE B IPUPOE, GU3NIECKUE U XUMUUECKHUE

35
cBorcTsa. /. Ne9, 10
Oxkcupsl yriepojia, ux GU3NISCKUe U XUMUYCCKHE CBOWCTBA, ICHCTBUC Ha
36 JKUBBIE OPTaHU3MBI, IOJTy9€HUE U TPIMEHEHHE.
DKoJIoruuecKre npodIeMbl, CBsI3aHHbBIE C OKCcUAoM yriiepona (IV), rumoresa
37 JI00ATLHOTO MOTEIUICHUS KIIMMaTta, TapHUKOBBIN 3dekT. Tect
Il/p No5 "llonyuenue, cobupanue, pacnosHasanue U uzyyeHue ceoucms
38 yenekucnozo caza". UTH Nel(.3
YroapHas KHCIIOTa U €€ COMH, WX (pr3udecKkre M XUMHIECKHEe CBOWCTBA,
39 MOJTyYeHUE U IPUMEHEHUE.
[lepBoHawyambHBIE TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSTMHEHUSX
40 yriaeposa.
Kpemnwit, ero ¢pusnveckre 1 XUMHUIECKHE CBOMCTBA, TIOTYYCHUE U
41 npumenenue. Tect
Oo6mue npeacraBnenust 06 oxcuae kpemawus (IV) u kpeMHUEBo# kucore. J1.o.
42 MNel0. JT. Nell. Tect
II/p Ne6 "Pewenue sxcnepumenmanbivix 3a0ay no meme "Basxcnetiwue
43 Hememanivl u ux coeounenus”. UTH Nel().3
O0001IeHE U cucTeEMaTH3anys 3HaHM 110 TeMe "HeMeTauiel 1 ux
44 coeauHEHN".
45 K/p Ne2 no teme "HemeTananl 4 ux coequHenus' .
PHO (K/p Ne2). O61mmias xapakTepucTHKa XUMUYECKUX JIEMEHTOB - METAJLIOB
46 Ha ocHOBaHMHM X noJsoxkenus B IICXD JI.W. MenneneeBa u CTpOEHUSI aTOMOB.
Crpoenne MeTaioB. Metaummaeckast CBsI3b U METaUTHIecKas
47 KPUCTAIUTHUYECKAs pelieTKa.
DIIEKTPOXUMHUYECKHH P HAMPSsHKEHUH MeTauToB. Ou3ndeckue 1 XUMUYECKHE
48 CBOIicTBa MeTalIoB. TecT
49 Oo6mre criocoOb! mosryueHust MetauioB. CIUIaBel M UX IPUMEHEHUE B OBITY U

MPOMBITIUICHHOCTH. /[. Nel2




IlonsTue o KOppO3unu METAJLJIOB, OCHOBHBIC CITOCOOBI 3alllUThI UX OT KOPpPO3UHU.

S0 A Nel3
[lemounsie MeTaIIBL: TONOXKEHUE B [leproaudeckoil cucteMe XUMHIECKUX
51 anemenToB J.U. MeHneneeBa, CTpO€HHE UX aTOMOB, HAX0XK/IEHUE B MIPUPO/IE.
. Nel4. Tect
52 OKcHUIBl ¥ THAPOKCUABI HATpUs U Kamust. /[ NelS
[IlenouHo3eMeNnbHBIE METAJUIBI MArHUHM U Kanbluii: monoxkenue B [ICXD JI.1.
53 MenpeneeBa, CTPOCHHE UX aTOMOB, HAXOXKJICHHE B mpupoje. Tect
54 Baxneinie coeiMHEeHUS KaabIHs.
55 JKecTkocTh BOJIBI M CIIOCOOKI €€ ycTpaHeHus. Tect
56 Il/p Ne7 "Hecenedosanue ceovicme scecmkou 6oowt". HTE Nel().3
AmroMuHMi: nonoxxenue B [leproauueckoil cucreMe XUMHUECKHUX 3JIEMEHTOB
57 H.N. Menneneesa, CTpoeHHE aTOMa, HAX0XKACHHUE B IPUPOE.
58 AmMdoTepHbIe CBOMCTBA OKCHJIA M TUAPOKCH A alltoMUHUs. J1.o. Nl ]
Kenezo: nmonoxenue B [IICXD [I.1. Menneneena, CTpoeHUE aTOMa,
59 HaxoxaeHue B npupone. A. Mel6. Tect
Oxcupsl, Tuapoxrcuasl u conu comn xenesa (1) u sxxenesa (I11), ux cocras,
60 CBOICTBa M Noy4eHue. JL.o. Nel2
Ll/p No8 "Pewenue sxcnepumenmanbhuix 3a0aq no meme "Basicnetiuiue
61 memanvl u ux coeounenus”. UTH Nel().3
O6001IeHNe U CHCTEMATH3AIMS 3HAHNH 10 TeMe "MeTallsl 1 UX
62 coequHeHus".
63 K/p Ne3 no teme "MeTanjibl 4 UX coenHeHus " .
64 PHO (K/p Ne3). O6o0mienne u cucreMaTH3alys 3HaHUH 3a Kypc 9 kiacca.
65 K/p Ne4 no Teme "UToropast KOHTpoJibHas padora'.
66 PHO (K/p 4). Bemecta u MaTepuaiisl B IOBCEIHEBHOM KU3HH YEJIOBEKA.
67 XUMHUECKOE 3arpsi3HEHUE OKPY>KaIoIen Cpeibl
68 Pons xumuw B peIieHNH 3KOJIOTHUECKUAX TIPOOIIeM.




Iloypounoe nianupoBanue 9b kiacca

Ne | IInanupyemas | Pakrtuueckas
Tema ypoxa Kon-Bo wacos KOPPEKTUPOBKA
n/m JaTa naTa
1 Ilepnomgmueckwmii 3akoH. [ICXD J1.11. Menneneena.
3aKOHOMEPHOCTH B MI3MEHEHHH CBOMCTB XMMHYECKUX AJIIEMEHTOB MEPBBIX TPEX
2 MIEPUOJIOB, KaJIHs, KAIBIUSI U UX COCIMHEHUN B COOTBETCTBUHU C MOJIOKCHUEM
anemeHToB B IIC 1 cTpoeHneM uxX aTOMOB.
3 CrpoeHue BemecTBa: BUABI XUMHUECKOU CBS3H. /[ Nel
4 Knaccuduxkarms 1 HOMEHKIATypa HEOPraHUIECKUX BemiecTs. Tect
5 Knaccudukanms XMMHUUECKUX peakyii O pa3InyHbIM ITpU3HaKaM. Tect
[ToHsiTHE O CKOPOCTH XUMUUECKOU peakuuu. [IoHsITHE O TOMOT€HHBIX U
6 reTeporeHHbIX peakuusx. A. No2
[onsiTre 0 XUMHYECKOM paBHOBecHU. DaKTOPHI, BIUSIONINE HA CKOPOCTh
! XUMHYECKOH peakiiuil U MOJI0KEHHUE XUMIYECKOTO PaBHOBECHSI.
8 OKHCIANTETHEHO-BOCCTAHOBUTEIbHBIE peakiuu. Jl.o. Nel. Tect
Teopus 31eKTpoNIMTHIECKOH Mucconuanuy. CHIbHBIE U c1a0ble SIEKTPOIUTHI.
9 J{. Ne3. Tect
10 Peaknun nonnoro oomena. Jl.o. Ne2
CBoiicTBa KUCJIOT, OCHOBAaHUHU U COJIEH B CBETE MpeICTaBIEeHU 00
11 ANIEKTPOIUTHYECKON quccormanmn. Tect
CBoliCTBa KUCIIOT, OCHOBAHH U COJICH B CBETE MPECTABICHHI 00
12 3JIEKTPOIUTHICCKOM uccoruarnuu. J1.o. Ne3
13 [Tonsarue o rugponuse coyer. Tect
14 I/p Nel "Pewenue sxcnepumenmanvhoix 3a0ayu’”. UTE Nel(0.3
O00011IeHNE ¥ cUCcTEMATH3aLMs 3HaHN 110 TeMe "BerecTBo U XuMudeckas
15 peaxius’.
16 K/p Nel no teme ""BemecTBo M XumMu4yeckas peakuus' .
PHO (K/p Nel). O6mast xapakTeprCTHKA FraIOTeHOB. XUMHYECKHE CBOWCTBA HA
17 npumMepe xinopa. . Ne4,5
18 XnopoBogopoz. ComistHast KUCTIOTa, XHMHUYECKHE CBOMCTBA, MTOTy4YeHNE,

npuMmenenue. JI.o. Ne4, 5




19 IIl/p No2 "H3zyuenue ceoticme coaanou kucromot”. UTE Nel0.3
20 OO6mas xapakTepucTika 31eMeHToB VIA-Tpymmsl. Tect
AnoTponHbie MOAM(UKAIIMYA KUCIOPOa U CEPbl. XUMUYECKHE CBOMCTBA
21 cepsl. [. Neb6
22 CepoBoiopo1, cTpoeHHe, (PU3NISCKUE U XUMHUYSCKUE CBOMCTRA.
23 OKcuHpI cephbl Kak MPeACTaBUTENH KHCIOTHBIX OKCHIOB. Tect
CepHas KuCIIOTa, pu3ndeckre 1 XUMHIecKue cBoiicTBa. [Ipumenenue. J1o.
24 M6
XUMHYeCKHe PeaKIii, JeKallre B OCHOBE MPOMBIIIJICHHOTO CII0co0a
25 MOJTyYEHUs CEpHON KUCIOTHL. JL.o. Ne7. Tect
Il/p Ne3 "Hzyuenue xumuueckux cgoucme pazbasnennou ceprou kuciomol".
26 UTE Nel0.3
OO01mas XxapakTepruCTHKa dJIEMEHTOB V A-Tpymiibl. A30T, paCpOCTpaHEHHE B
27 npupo/ie, pr3ruueckre 1 XUMHIeCKrne CBOUCTBA. J1.0. Vo8
AMMUak, ero QuU3NIecKue U XUMUIECKIE CBOMCTBA, TIONYICHHUE U
28 npumeHenue. Tect
29 II/p Ne4 "[lonyuenue, cobuparnue, pacnosHasanue U usy4eHue ceoucme
ammuaka". UTH Nel(.3
30 A3OTHas KUCIIOTa, €€ MoTydeHue, PU3nIecKrue 1 XUMHIeCKre CBOrCTRa. /. No7
Hcnonp3oBanue HUTPATOB U COJICH aMMOHUS B KAYECTBE MUHEPATBLHBIX
31 ynoOpeHuil. XuMU4ecKoe 3arpsi3HeHUE OKPYKAIOMIeH Cpe/ibl COSTMHEHUSIMU
azota. JLo. Ne9. Tect
®Docdop, amnorporHbie MoguduKanuu Gochopa, PU3NIEcKre 1 XUMUIECKHE
32 CBOIICTBA.
33 Oxcun pocdopa (V) u pocdopnas kucnora, Gu3nIecKue 1 XUMUIECKUE

CBOICTBA, NOJIyYEHHUE.

34

HUcnonp3oBanue ¢pochaToB B KauecTBe MUHEPAIbHBIX yaoopenuid. 4. NeS. Tect




OO0mast xapakTeprCcTHKa 31eMeHTOB [V A-rpynimsl. YTiiepoa, aluloTpoITHbIE
MOIU(UKALNH, PACIPOCTPAHEHHUE B IPUPOE, GU3NIECKUE U XUMUUECKHUE

35
cBorcTsa. /. Ne9, 10
Oxkcupsl yriepojia, ux GU3NISCKUe U XUMUYCCKHE CBOWCTBA, ICHCTBUC Ha
36 JKUBBIE OPTaHU3MBI, IOJTy9€HUE U TPIMEHEHHE.
DKoJIoruuecKre npodIeMbl, CBsI3aHHbBIE C OKCcUAoM yriiepona (IV), rumoresa
37 JI00ATLHOTO MOTEIUICHUS KIIMMaTta, TapHUKOBBIN 3dekT. Tect
Il/p No5 "llonyuenue, cobupanue, pacnosHasanue U uzyyeHue ceoucms
38 yenekucnozo caza". UTH Nel(.3
YroapHas KHCIIOTa U €€ COMH, WX (pr3udecKkre M XUMHIECKHEe CBOWCTBA,
39 MOJTyYeHUE U IPUMEHEHUE.
[lepBoHawyambHBIE TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSTMHEHUSX
40 yriaeposa.
Kpemnwit, ero ¢pusnveckre 1 XUMHUIECKHE CBOMCTBA, TIOTYYCHUE U
41 npumenenue. Tect
Oo6mue npeacraBnenust 06 oxcuae kpemawus (IV) u kpeMHUEBo# kucore. J1.o.
42 MNel0. JT. Nell. Tect
II/p Ne6 "Pewenue sxcnepumenmanbivix 3a0ay no meme "Basxcnetiwue
43 Hememanivl u ux coeounenus”. UTH Nel().3
O0001IeHE U cucTeEMaTH3anys 3HaHM 110 TeMe "HeMeTauiel 1 ux
44 coeauHEHN".
45 K/p Ne2 no teme "HemeTananl 4 ux coequHenus' .
PHO (K/p Ne2). O61mmias xapakTepucTHKa XUMUYECKUX JIEMEHTOB - METAJLIOB
46 Ha ocHOBaHMHM X noJsoxkenus B IICXD JI.W. MenneneeBa u CTpOEHUSI aTOMOB.
Crpoenne MeTaioB. Metaummaeckast CBsI3b U METaUTHIecKas
47 KPUCTAIUTHUYECKAs pelieTKa.
DIIEKTPOXUMHUYECKHH P HAMPSsHKEHUH MeTauToB. Ou3ndeckue 1 XUMUYECKHE
48 CBOIicTBa MeTalIoB. TecT
49 Oo6mre criocoOb! mosryueHust MetauioB. CIUIaBel M UX IPUMEHEHUE B OBITY U

MPOMBITIUICHHOCTH. /[. Nel2




IlonsTue o KOppO3unu METAJLJIOB, OCHOBHBIC CITOCOOBI 3alllUThI UX OT KOPpPO3UHU.

S0 A Nel3
[lemounsie MeTaIIBL: TONOXKEHUE B [leproaudeckoil cucteMe XUMHIECKUX
51 anemenToB J.U. MeHneneeBa, CTpO€HHE UX aTOMOB, HAX0XK/IEHUE B MIPUPO/IE.
. Nel4. Tect
52 OKcHUIBl ¥ THAPOKCUABI HATpUs U Kamust. /[ NelS
[IlenouHo3eMeNnbHBIE METAJUIBI MArHUHM U Kanbluii: monoxkenue B [ICXD JI.1.
53 MenpeneeBa, CTPOCHHE UX aTOMOB, HAXOXKJICHHE B mpupoje. Tect
54 Baxneinie coeiMHEeHUS KaabIHs.
55 JKecTkocTh BOJIBI M CIIOCOOKI €€ ycTpaHeHus. Tect
56 Il/p Ne7 "Hecenedosanue ceovicme scecmkou 6oowt". HTE Nel().3
AmroMuHMi: nonoxxenue B [leproauueckoil cucreMe XUMHUECKHUX 3JIEMEHTOB
57 H.N. Menneneesa, CTpoeHHE aTOMa, HAX0XKACHHUE B IPUPOE.
58 AmMdoTepHbIe CBOMCTBA OKCHJIA M TUAPOKCH A alltoMUHUs. J1.o. Nl ]
Kenezo: nmonoxenue B [IICXD [I.1. Menneneena, CTpoeHUE aTOMa,
59 HaxoxaeHue B npupone. A. Mel6. Tect
Oxcupsl, Tuapoxrcuasl u conu comn xenesa (1) u sxxenesa (I11), ux cocras,
60 CBOICTBa M Noy4eHue. JL.o. Nel2
Ll/p No8 "Pewenue sxcnepumenmanbhuix 3a0aq no meme "Basicnetiuiue
61 memanvl u ux coeounenus”. UTH Nel().3
O6001IeHNe U CHCTEMATH3AIMS 3HAHNH 10 TeMe "MeTallsl 1 UX
62 coequHeHus".
63 K/p Ne3 no teme "MeTanjibl 4 UX coenHeHus " .
64 PHO (K/p Ne3). O6o0mienne u cucreMaTH3alys 3HaHUH 3a Kypc 9 kiacca.
65 K/p Ne4 no Teme "UToropast KOHTpoJibHas padora'.
66 PHO (K/p 4). Bemecta u MaTepuaiisl B IOBCEIHEBHOM KU3HH YEJIOBEKA.
67 XUMHUECKOE 3arpsi3HEHUE OKPY>KaIoIen Cpeibl
68 Pons xumuw B peIieHNH 3KOJIOTHUECKUAX TIPOOIIeM.




IMoypounoe ni1annpoBanue 9B kiacca

Ne | IInanupyemas | Pakrtuueckas
Tema ypoxa Kon-Bo wacos KOPPEKTUPOBKA
n/m JaTa naTa
1 Ilepnomgmueckwmii 3akoH. [ICXD J1.11. Menneneena.
3aKOHOMEPHOCTH B MI3MEHEHHH CBOMCTB XMMHYECKUX AJIIEMEHTOB MEPBBIX TPEX
2 MIEPUOJIOB, KaJIHs, KAIBIUSI U UX COCIMHEHUN B COOTBETCTBUHU C MOJIOKCHUEM
anemeHToB B IIC 1 cTpoeHneM uxX aTOMOB.
3 CrpoeHue BemecTBa: BUABI XUMHUECKOU CBS3H. /[ Nel
4 Knaccuduxkarms 1 HOMEHKIATypa HEOPraHUIECKUX BemiecTs. Tect
5 Knaccudukanms XMMHUUECKUX peakyii O pa3InyHbIM ITpU3HaKaM. Tect
[ToHsiTHE O CKOPOCTH XUMUUECKOU peakuuu. [IoHsITHE O TOMOT€HHBIX U
6 reTeporeHHbIX peakuusx. A. No2
[onsiTre 0 XUMHYECKOM paBHOBecHU. DaKTOPHI, BIUSIONINE HA CKOPOCTh
! XUMHYECKOH peakiiuil U MOJI0KEHHUE XUMIYECKOTO PaBHOBECHSI.
8 OKHCIANTETHEHO-BOCCTAHOBUTEIbHBIE peakiuu. Jl.o. Nel. Tect
Teopus 31eKTpoNIMTHIECKOH Mucconuanuy. CHIbHBIE U c1a0ble SIEKTPOIUTHI.
9 J{. Ne3. Tect
10 Peaknun nonnoro oomena. Jl.o. Ne2
CBoiicTBa KUCJIOT, OCHOBAaHUHU U COJIEH B CBETE MpeICTaBIEeHU 00
11 ANIEKTPOIUTHYECKON quccormanmn. Tect
CBoliCTBa KUCIIOT, OCHOBAHH U COJICH B CBETE MPECTABICHHI 00
12 3JIEKTPOIUTHICCKOM uccoruarnuu. J1.o. Ne3
13 [Tonsarue o rugponuse coyer. Tect
14 I/p Nel "Pewenue sxcnepumenmanvhoix 3a0ayu’”. UTE Nel(0.3
O00011IeHNE ¥ cUCcTEMATH3aLMs 3HaHN 110 TeMe "BerecTBo U XuMudeckas
15 peaxius’.
16 K/p Nel no teme ""BemecTBo M XumMu4yeckas peakuus' .
PHO (K/p Nel). O6mast xapakTeprCTHKA FraIOTeHOB. XUMHYECKHE CBOWCTBA HA
17 npumMepe xinopa. . Ne4,5
18 XnopoBogopoz. ComistHast KUCTIOTa, XHMHUYECKHE CBOMCTBA, MTOTy4YeHNE,

npuMmenenue. JI.o. Ne4, 5




19 IIl/p No2 "H3zyuenue ceoticme coaanou kucromot”. UTE Nel0.3
20 OO6mas xapakTepucTika 31eMeHToB VIA-Tpymmsl. Tect
AnoTponHbie MOAM(UKAIIMYA KUCIOPOa U CEPbl. XUMUYECKHE CBOMCTBA
21 cepsl. [. Neb6
22 CepoBoiopo1, cTpoeHHe, (PU3NISCKUE U XUMHUYSCKUE CBOMCTRA.
23 OKcuHpI cephbl Kak MPeACTaBUTENH KHCIOTHBIX OKCHIOB. Tect
CepHas KuCIIOTa, pu3ndeckre 1 XUMHIecKue cBoiicTBa. [Ipumenenue. J1o.
24 M6
XUMHYeCKHe PeaKIii, JeKallre B OCHOBE MPOMBIIIJICHHOTO CII0co0a
25 MOJTyYEHUs CEpHON KUCIOTHL. JL.o. Ne7. Tect
Il/p Ne3 "Hzyuenue xumuueckux cgoucme pazbasnennou ceprou kuciomol".
26 UTE Nel0.3
OO01mas XxapakTepruCTHKa dJIEMEHTOB V A-Tpymiibl. A30T, paCpOCTpaHEHHE B
27 npupo/ie, pr3ruueckre 1 XUMHIeCKrne CBOUCTBA. J1.0. Vo8
AMMUak, ero QuU3NIecKue U XUMUIECKIE CBOMCTBA, TIONYICHHUE U
28 npumeHenue. Tect
29 II/p Ne4 "[lonyuenue, cobuparnue, pacnosHasanue U usy4eHue ceoucme
ammuaka". UTH Nel(.3
30 A3OTHas KUCIIOTa, €€ MoTydeHue, PU3nIecKrue 1 XUMHIeCKre CBOrCTRa. /. No7
Hcnonp3oBanue HUTPATOB U COJICH aMMOHUS B KAYECTBE MUHEPATBLHBIX
31 ynoOpeHuil. XuMU4ecKoe 3arpsi3HeHUE OKPYKAIOMIeH Cpe/ibl COSTMHEHUSIMU
azota. JLo. Ne9. Tect
®Docdop, amnorporHbie MoguduKanuu Gochopa, PU3NIEcKre 1 XUMUIECKHE
32 CBOIICTBA.
33 Oxcun pocdopa (V) u pocdopnas kucnora, Gu3nIecKue 1 XUMUIECKUE

CBOICTBA, NOJIyYEHHUE.

34

HUcnonp3oBanue ¢pochaToB B KauecTBe MUHEPAIbHBIX yaoopenuid. 4. NeS. Tect




OO0mast xapakTeprCcTHKa 31eMeHTOB [V A-rpynimsl. YTiiepoa, aluloTpoITHbIE
MOIU(UKALNH, PACIPOCTPAHEHHUE B IPUPOE, GU3NIECKUE U XUMUUECKHUE

35
cBorcTsa. /. Ne9, 10
Oxkcupsl yriepojia, ux GU3NISCKUe U XUMUYCCKHE CBOWCTBA, ICHCTBUC Ha
36 JKUBBIE OPTaHU3MBI, IOJTy9€HUE U TPIMEHEHHE.
DKoJIoruuecKre npodIeMbl, CBsI3aHHbBIE C OKCcUAoM yriiepona (IV), rumoresa
37 JI00ATLHOTO MOTEIUICHUS KIIMMaTta, TapHUKOBBIN 3dekT. Tect
Il/p No5 "llonyuenue, cobupanue, pacnosHasanue U uzyyeHue ceoucms
38 yenekucnozo caza". UTH Nel(.3
YroapHas KHCIIOTa U €€ COMH, WX (pr3udecKkre M XUMHIECKHEe CBOWCTBA,
39 MOJTyYeHUE U IPUMEHEHUE.
[lepBoHawyambHBIE TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSTMHEHUSX
40 yriaeposa.
Kpemnwit, ero ¢pusnveckre 1 XUMHUIECKHE CBOMCTBA, TIOTYYCHUE U
41 npumenenue. Tect
Oo6mue npeacraBnenust 06 oxcuae kpemawus (IV) u kpeMHUEBo# kucore. J1.o.
42 MNel0. JT. Nell. Tect
II/p Ne6 "Pewenue sxcnepumenmanbivix 3a0ay no meme "Basxcnetiwue
43 Hememanivl u ux coeounenus”. UTH Nel().3
O0001IeHE U cucTeEMaTH3anys 3HaHM 110 TeMe "HeMeTauiel 1 ux
44 coeauHEHN".
45 K/p Ne2 no teme "HemeTananl 4 ux coequHenus' .
PHO (K/p Ne2). O61mmias xapakTepucTHKa XUMUYECKUX JIEMEHTOB - METAJLIOB
46 Ha ocHOBaHMHM X noJsoxkenus B IICXD JI.W. MenneneeBa u CTpOEHUSI aTOMOB.
Crpoenne MeTaioB. Metaummaeckast CBsI3b U METaUTHIecKas
47 KPUCTAIUTHUYECKAs pelieTKa.
DIIEKTPOXUMHUYECKHH P HAMPSsHKEHUH MeTauToB. Ou3ndeckue 1 XUMUYECKHE
48 CBOIicTBa MeTalIoB. TecT
49 Oo6mre criocoOb! mosryueHust MetauioB. CIUIaBel M UX IPUMEHEHUE B OBITY U

MPOMBITIUICHHOCTH. /[. Nel2




IlonsTue o KOppO3unu METAJLJIOB, OCHOBHBIC CITOCOOBI 3alllUThI UX OT KOPpPO3UHU.

S0 A Nel3
[lemounsie MeTaIIBL: TONOXKEHUE B [leproaudeckoil cucteMe XUMHIECKUX
51 anemenToB J.U. MeHneneeBa, CTpO€HHE UX aTOMOB, HAX0XK/IEHUE B MIPUPO/IE.
. Nel4. Tect
52 OKcHUIBl ¥ THAPOKCUABI HATpUs U Kamust. /[ NelS
[IlenouHo3eMeNnbHBIE METAJUIBI MArHUHM U Kanbluii: monoxkenue B [ICXD JI.1.
53 MenpeneeBa, CTPOCHHE UX aTOMOB, HAXOXKJICHHE B mpupoje. Tect
54 Baxneinie coeiMHEeHUS KaabIHs.
55 JKecTkocTh BOJIBI M CIIOCOOKI €€ ycTpaHeHus. Tect
56 Il/p Ne7 "Hecenedosanue ceovicme scecmkou 6oowt". HTE Nel().3
AmroMuHMi: nonoxxenue B [leproauueckoil cucreMe XUMHUECKHUX 3JIEMEHTOB
57 H.N. Menneneesa, CTpoeHHE aTOMa, HAX0XKACHHUE B IPUPOE.
58 AmMdoTepHbIe CBOMCTBA OKCHJIA M TUAPOKCH A alltoMUHUs. J1.o. Nl ]
Kenezo: nmonoxenue B [IICXD [I.1. Menneneena, CTpoeHUE aTOMa,
59 HaxoxaeHue B npupone. A. Mel6. Tect
Oxcupsl, Tuapoxrcuasl u conu comn xenesa (1) u sxxenesa (I11), ux cocras,
60 CBOICTBa M Noy4eHue. JL.o. Nel2
Ll/p No8 "Pewenue sxcnepumenmanbhuix 3a0aq no meme "Basicnetiuiue
61 memanvl u ux coeounenus”. UTH Nel().3
O6001IeHNe U CHCTEMATH3AIMS 3HAHNH 10 TeMe "MeTallsl 1 UX
62 coequHeHus".
63 K/p Ne3 no teme "MeTanjibl 4 UX coenHeHus " .
64 PHO (K/p Ne3). O6o0mienne u cucreMaTH3alys 3HaHUH 3a Kypc 9 kiacca.
65 K/p Ne4 no Teme "UToropast KOHTpoJibHas padora'.
66 PHO (K/p 4). Bemecta u MaTepuaiisl B IOBCEIHEBHOM KU3HH YEJIOBEKA.
67 XUMHUECKOE 3arpsi3HEHUE OKPY>KaIoIen Cpeibl
68 Pons xumuw B peIieHNH 3KOJIOTHUECKUAX TIPOOIIeM.




IMoypounoe mianuposanue 9" kjaacca

Ne | IInanupyemas | Pakrtuueckas
Tema ypoxa Kon-Bo wacos KOPPEKTUPOBKA
n/m JaTa naTa
1 Ilepnomgmueckwmii 3akoH. [ICXD J1.11. Menneneena.
3aKOHOMEPHOCTH B MI3MEHEHHH CBOMCTB XMMHYECKUX AJIIEMEHTOB MEPBBIX TPEX
2 MIEPUOJIOB, KaJIHs, KAIBIUSI U UX COCIMHEHUN B COOTBETCTBUHU C MOJIOKCHUEM
anemeHToB B IIC 1 cTpoeHneM uxX aTOMOB.
3 CrpoeHue BemecTBa: BUABI XUMHUECKOU CBS3H. /[ Nel
4 Knaccuduxkarms 1 HOMEHKIATypa HEOPraHUIECKUX BemiecTs. Tect
5 Knaccudukanms XMMHUUECKUX peakyii O pa3InyHbIM ITpU3HaKaM. Tect
[ToHsiTHE O CKOPOCTH XUMUUECKOU peakuuu. [IoHsITHE O TOMOT€HHBIX U
6 reTeporeHHbIX peakuusx. A. No2
[onsiTre 0 XUMHYECKOM paBHOBecHU. DaKTOPHI, BIUSIONINE HA CKOPOCTh
! XUMHYECKOH peakiiuil U MOJI0KEHHUE XUMIYECKOTO PaBHOBECHSI.
8 OKHCIANTETHEHO-BOCCTAHOBUTEIbHBIE peakiuu. Jl.o. Nel. Tect
Teopus 31eKTpoNIMTHIECKOH Mucconuanuy. CHIbHBIE U c1a0ble SIEKTPOIUTHI.
9 J{. Ne3. Tect
10 Peaknun nonnoro oomena. Jl.o. Ne2
CBoiicTBa KUCJIOT, OCHOBAaHUHU U COJIEH B CBETE MpeICTaBIEeHU 00
11 ANIEKTPOIUTHYECKON quccormanmn. Tect
CBoliCTBa KUCIIOT, OCHOBAHH U COJICH B CBETE MPECTABICHHI 00
12 3JIEKTPOIUTHICCKOM uccoruarnuu. J1.o. Ne3
13 [Tonsarue o rugponuse coyer. Tect
14 I/p Nel "Pewenue sxcnepumenmanvhoix 3a0ayu’”. UTE Nel(0.3
O00011IeHNE ¥ cUCcTEMATH3aLMs 3HaHN 110 TeMe "BerecTBo U XuMudeckas
15 peaxius’.
16 K/p Nel no teme ""BemecTBo M XumMu4yeckas peakuus' .
PHO (K/p Nel). O6mast xapakTeprCTHKA FraIOTeHOB. XUMHYECKHE CBOWCTBA HA
17 npumMepe xinopa. . Ne4,5
18 XnopoBogopoz. ComistHast KUCTIOTa, XHMHUYECKHE CBOMCTBA, MTOTy4YeHNE,

npuMmenenue. JI.o. Ne4, 5




19 IIl/p No2 "H3zyuenue ceoticme coaanou kucromot”. UTE Nel0.3
20 OO6mas xapakTepucTika 31eMeHToB VIA-Tpymmsl. Tect
AnoTponHbie MOAM(UKAIIMYA KUCIOPOa U CEPbl. XUMUYECKHE CBOMCTBA
21 cepsl. [. Neb6
22 CepoBoiopo1, cTpoeHHe, (PU3NISCKUE U XUMHUYSCKUE CBOMCTRA.
23 OKcuHpI cephbl Kak MPeACTaBUTENH KHCIOTHBIX OKCHIOB. Tect
CepHas KuCIIOTa, pu3ndeckre 1 XUMHIecKue cBoiicTBa. [Ipumenenue. J1o.
24 M6
XUMHYeCKHe PeaKIii, JeKallre B OCHOBE MPOMBIIIJICHHOTO CII0co0a
25 MOJTyYEHUs CEpHON KUCIOTHL. JL.o. Ne7. Tect
Il/p Ne3 "Hzyuenue xumuueckux cgoucme pazbasnennou ceprou kuciomol".
26 UTE Nel0.3
OO01mas XxapakTepruCTHKa dJIEMEHTOB V A-Tpymiibl. A30T, paCpOCTpaHEHHE B
27 npupo/ie, pr3ruueckre 1 XUMHIeCKrne CBOUCTBA. J1.0. Vo8
AMMUak, ero QuU3NIecKue U XUMUIECKIE CBOMCTBA, TIONYICHHUE U
28 npumeHenue. Tect
29 II/p Ne4 "[lonyuenue, cobuparnue, pacnosHasanue U usy4eHue ceoucme
ammuaka". UTH Nel(.3
30 A3OTHas KUCIIOTa, €€ MoTydeHue, PU3nIecKrue 1 XUMHIeCKre CBOrCTRa. /. No7
Hcnonp3oBanue HUTPATOB U COJICH aMMOHUS B KAYECTBE MUHEPATBLHBIX
31 ynoOpeHuil. XuMU4ecKoe 3arpsi3HeHUE OKPYKAIOMIeH Cpe/ibl COSTMHEHUSIMU
azota. JLo. Ne9. Tect
®Docdop, amnorporHbie MoguduKanuu Gochopa, PU3NIEcKre 1 XUMUIECKHE
32 CBOIICTBA.
33 Oxcun pocdopa (V) u pocdopnas kucnora, Gu3nIecKue 1 XUMUIECKUE

CBOICTBA, NOJIyYEHHUE.

34

HUcnonp3oBanue ¢pochaToB B KauecTBe MUHEPAIbHBIX yaoopenuid. 4. NeS. Tect




OO0mast xapakTeprCcTHKa 31eMeHTOB [V A-rpynimsl. YTiiepoa, aluloTpoITHbIE
MOIU(UKALNH, PACIPOCTPAHEHHUE B IPUPOE, GU3NIECKUE U XUMUUECKHUE

35
cBorcTsa. /. Ne9, 10
Oxkcupsl yriepojia, ux GU3NISCKUe U XUMUYCCKHE CBOWCTBA, ICHCTBUC Ha
36 JKUBBIE OPTaHU3MBI, IOJTy9€HUE U TPIMEHEHHE.
DKoJIoruuecKre npodIeMbl, CBsI3aHHbBIE C OKCcUAoM yriiepona (IV), rumoresa
37 JI00ATLHOTO MOTEIUICHUS KIIMMaTta, TapHUKOBBIN 3dekT. Tect
Il/p No5 "llonyuenue, cobupanue, pacnosHasanue U uzyyeHue ceoucms
38 yenekucnozo caza". UTH Nel(.3
YroapHas KHCIIOTa U €€ COMH, WX (pr3udecKkre M XUMHIECKHEe CBOWCTBA,
39 MOJTyYeHUE U IPUMEHEHUE.
[lepBoHawyambHBIE TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSTMHEHUSX
40 yriaeposa.
Kpemnwit, ero ¢pusnveckre 1 XUMHUIECKHE CBOMCTBA, TIOTYYCHUE U
41 npumenenue. Tect
Oo6mue npeacraBnenust 06 oxcuae kpemawus (IV) u kpeMHUEBo# kucore. J1.o.
42 MNel0. JT. Nell. Tect
II/p Ne6 "Pewenue sxcnepumenmanbivix 3a0ay no meme "Basxcnetiwue
43 Hememanivl u ux coeounenus”. UTH Nel().3
O0001IeHE U cucTeEMaTH3anys 3HaHM 110 TeMe "HeMeTauiel 1 ux
44 coeauHEHN".
45 K/p Ne2 no teme "HemeTananl 4 ux coequHenus' .
PHO (K/p Ne2). O61mmias xapakTepucTHKa XUMUYECKUX JIEMEHTOB - METAJLIOB
46 Ha ocHOBaHMHM X noJsoxkenus B IICXD JI.W. MenneneeBa u CTpOEHUSI aTOMOB.
Crpoenne MeTaioB. Metaummaeckast CBsI3b U METaUTHIecKas
47 KPUCTAIUTHUYECKAs pelieTKa.
DIIEKTPOXUMHUYECKHH P HAMPSsHKEHUH MeTauToB. Ou3ndeckue 1 XUMUYECKHE
48 CBOIicTBa MeTalIoB. TecT
49 Oo6mre criocoOb! mosryueHust MetauioB. CIUIaBel M UX IPUMEHEHUE B OBITY U

MPOMBITIUICHHOCTH. /[. Nel2




IlonsTue o KOppO3unu METAJLJIOB, OCHOBHBIC CITOCOOBI 3alllUThI UX OT KOPpPO3UHU.

S0 A Nel3
[lemounsie MeTaIIBL: TONOXKEHUE B [leproaudeckoil cucteMe XUMHIECKUX
51 anemenToB J.U. MeHneneeBa, CTpO€HHE UX aTOMOB, HAX0XK/IEHUE B MIPUPO/IE.
. Nel4. Tect
52 OKcHUIBl ¥ THAPOKCUABI HATpUs U Kamust. /[ NelS
[IlenouHo3eMeNnbHBIE METAJUIBI MArHUHM U Kanbluii: monoxkenue B [ICXD JI.1.
53 MenpeneeBa, CTPOCHHE UX aTOMOB, HAXOXKJICHHE B mpupoje. Tect
54 Baxneinie coeiMHEeHUS KaabIHs.
55 JKecTkocTh BOJIBI M CIIOCOOKI €€ ycTpaHeHus. Tect
56 Il/p Ne7 "Hecenedosanue ceovicme scecmkou 6oowt". HTE Nel().3
AmroMuHMi: nonoxxenue B [leproauueckoil cucreMe XUMHUECKHUX 3JIEMEHTOB
57 H.N. Menneneesa, CTpoeHHE aTOMa, HAX0XKACHHUE B IPUPOE.
58 AmMdoTepHbIe CBOMCTBA OKCHJIA M TUAPOKCH A alltoMUHUs. J1.o. Nl ]
Kenezo: nmonoxenue B [IICXD [I.1. Menneneena, CTpoeHUE aTOMa,
59 HaxoxaeHue B npupone. A. Mel6. Tect
Oxcupsl, Tuapoxrcuasl u conu comn xenesa (1) u sxxenesa (I11), ux cocras,
60 CBOICTBa M Noy4eHue. JL.o. Nel2
Ll/p No8 "Pewenue sxcnepumenmanbhuix 3a0aq no meme "Basicnetiuiue
61 memanvl u ux coeounenus”. UTH Nel().3
O6001IeHNe U CHCTEMATH3AIMS 3HAHNH 10 TeMe "MeTallsl 1 UX
62 coequHeHus".
63 K/p Ne3 no teme "MeTanjibl 4 UX coenHeHus " .
64 PHO (K/p Ne3). O6o0mienne u cucreMaTH3alys 3HaHUH 3a Kypc 9 kiacca.
65 K/p Ne4 no Teme "UToropast KOHTpoJibHas padora'.
66 PHO (K/p 4). Bemecta u MaTepuaiisl B IOBCEIHEBHOM KU3HH YEJIOBEKA.
67 XUMHUECKOE 3arpsi3HEHUE OKPY>KaIoIen Cpeibl
68 Pons xumuw B peIieHNH 3KOJIOTHUECKUAX TIPOOIIeM.




