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IlepBoHauya/ibHbIe XMMUYECKHE MTOHSTHUS

[Ipeamer xumuu. Ponb XuMuM B KM3HU 4elOBEKa. XUMHA B CUCTEeMEe HayK. Tena u BemiecTsa.
®u3nyecKre CBOMCTBA BEHIECTB. ATperarHoe COCTOsHHE BemecTB. [IoHsATHE O MeTongax MO3HAaHUS B
xumud. YucTeie BemecTBa 1 cMecu. CriocoObl pa3aeneHus: CMeceil.

ATOMBI U MOJICKYJIbI. XUMHUYECKUE 3JIeMEHTbl. CUMBOJIBI XUMHYECKUX 3JIeMEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunueckass ¢opmyna. BajaeHTHOCTP aTOMOB XMMHMYECKHUX D3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocTtaBa BemiecTB. OTHOcUTENbHAsE aTOMHass Macca. OTHOCUTENbHash MOJEKYJsipHas macca. MaccoBas
J0J1s1 XUMUYECKOT0 3JIEMEHTA B COEIUHEHUH.

KonuuectBo BemectBa. Monb. Monsipuas macca. B3auMOCBsI3b KOJIMYECTBa, MAcChl M UHMCIA
CTPYKTYPHBIX €IUHUIL BelecTBa. Pacu€Tel mo hopmynaM XUMHUYECKUX COCTUHECHHM.

duznueckrue U XMMHUYECKUE SIBICHUSA. XUMUYECKasl peakius U € NMpHU3HAKU. 3aKOH COXpPaHECHHS
Macchl BEHIECTB. XUMHUYECKHE ypaBHeHUs. Kiaccuukanmus XUMHYECKHX PEAKIUH (COCIUHEHHSI,
pas3ioKeHus, 3aMeLIeHUs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMUYECKOH MOCYI0H, IpaBUiIaMu paboThl B 1a00paTOpUU U puéMamMu 0OparleHus
¢ nabopaTopHbIM 00OpyJZOBaHWEM, H3y4EeHHE W ONHUCaHWE (PU3NYECKUX CBOHCTB 0OpPa3IOB
HEOPraHMYECKHX BEIECTB, HaOmojeHue (usnueckux (TUIaBIEHHWE BOCKA, TasHUE JIbJa, PACTUPAHHE
caxapa B CTyIIKe, KUIIEHUE U KOHJIEHCALlUs BO/Ibl) M XUMUYECKUX (TOPEHUE CBEUH, IPOKaIUBaHUE METHOM
MPOBOJIOKH, B3aMMOJCIHCTBHE MeJa C KHUCIOTOW) SIBICHHUN, HAOMIOJEHUE ¥ ONHCAHHWE MPU3HAKOB
MPOTEKAaHUsI XUMUYECKUX PeaKIUil (pa3yiokeHue caxapa, B3auMOJIEHCTBUE CEPHON KUCIIOTHI C XJIOPUAOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMOJCHCTBUE Kelle3a C PACTBOPOM COJIH
menu (I1), uzydenue crmocoO0B pas3eneHus CMECEH: ¢ IOMOIIbI0 MarHuTa, (GUIbTpOBAaHUE, BEITIAPUBAHUE,
TUCTWUISAIMS, XpoMaTorpadusi, MpOBEJAEHHE OYUCTKH TMOBAPEHHOH CONM, HAOJIONEHHWE W ONHCAaHUE
pe3yNbTaTOB MPOBEAEHHUS OIbITa, WIUIIOCTPUPYIOLIEIO 3aKOH COXPAHEHUs MAacCChl, CO3/IaHUE MOJAENEH
MOJIEKYJI (IIapOCTEP>KHEBBIX ).

Ba:xHeiiue npeacTaBuTe/ M HEOPraHMYeCKMX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnoposa — sanemeHT u npoctoe BenlecTtBo. Haxoxnenue
KHCIIOpOJia B IpUpoJie, GU3NYecKrue U XuMHuueckre cBoiictBa (peakiuu ropenus). Oxcuasl. [Ipumenenue
kuciopoaa. CrocoObl TOJTYYEeHHS KHCIOpoAa B JabOpaTOpUM M MPOMBIIUIEHHOCTH. KpyroBopoT
Kucnopo/ia B mpupojie. O30H — aoTponHas MOAU(PHUKAIUS KUCIOPOA.

TermmoBoit  »pPeKT XUMHUYECKOH  peakiuh, TEPMOXHMHUYECKHE YpaBHEHHs, OSK30- U
SHIOTEPMHUUYECKHE peaKIMU. TOIUIMBO: Yrojb M METaH. 3arpsA3HEHUE BO31yXa, YCUJIECHUE NAapHUKOBOTO
a¢dekTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — snemeHT M mpocTtoe BemecTBO. HaxoskneHue Bojopona B mpupoje, Gusnueckue u
XUMHUYECKHUE CBOICTBA, IPUMEHEHHE, CIOCOOBI OyueHHs. KucioTs! u comu.

MossipHblit 00bEM ra3oB. PacuéTsl M0 XUMHUUECKUM YpPaBHEHUSIM.

dusnyeckue cBoMCTBa BOJbl. Bosa kak pactBopurelb. PacTBopbl. HacklieHHbIE 1 HEHACHIIIEHHBIE
pactBOpbl. PacTBOpMMOCTH BemiecTB B BoJe. MaccoBasi JoJisi BEIIECTBA B pacTBOpE. XHUMUYECKHE
cBoiicTBa BoJbl. OcHoBaHMs. Poib pacTBOpOB B MpHPOAE U B JKU3HMU yesnoBeka. KpyroBopoT Boabl B
pupoje. 3arpsi3HeHNe NPUPOIHbIX BOJ. OXpaHa U OUMCTKA IPUPOAHBIX BOJI.

Knaccudpukamus  Heopranmueckux  coenuHenmit.  Oxcunbl.  Kiaccudukamms — OKCHIOB:
cojeoOpa3yrome (OCHOBHBIC, KHCJIOTHBIC, amQoTepHble) U HecojeoOpasyromme. Homenknatypa
okcu10B. u3znueckre U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHue okcumoB.

OcnoBanus. Knaccudukanus ocHoBaHMH: MIENOYM U HEpacTBOpUMBIE OocHOBaHMsA. HoMmeHkIaTypa
OCHOBaHMI. dU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBaHMil. [loryueHre OCHOBaHU.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciot. @u3nueckue 1 XMMUYECKHE CBOHCTBA
kuciot. Psg aktuBHoctu metauioB H. H. bekerosa. [Tonydenue kucior.

Conu. Homenknarypa comneit. @uznueckre 1 XuMU4YecKue cBoicTa cosieid. [lonydyenue coneit.

I'eneTnueckas cBsI3b MEXKy KJIaCCAMU HEOPraHUYECKUX COECIMHEHUM.

Xumuueckuii IKCnepumenm:



KaueCTBEHHOE ONpEJENICHUE CONEpkKaHUs KHUCIOpoJAa B BO3AyXe, IMOJydeHHE, CcOoOupaHue,
pacrno3HaBaHUE U M3y4eHHE CBOICTB KHCIOpO/Aa, HAOMIOeHIE B3aUMOCIHCTBHS BEIIECTB C KHCIOPOAOM
W YCJIOBHS BO3HWKHOBEHHS W TIPEKpAICHHs TopeHus (1Moxkapa), 03HaAKOMJICHHE ¢ 00pa3IiaMu OKCHUIOB U
OMHCAaHWE WX CBOWCTB, MONy4YeHHE, COOHMpaHUE, pPACIO3HABAaHWE W W3YYEHHE CBOWCTB BOJOpOJA
(ropenmue), B3aumojeicTBue Bojopoma ¢ okcuaom wmeau (ll)  (Bo3MOXKHO  uCHONB30BaHUE
BUJICOMATEPHUANIOB), HAOIIOIEHHE 00Pa3IIOB BEIIECTB KOJTUYECTBOM | MOJIb, HCCIeI0OBaHNE OCOOCHHOCTEH
pPacTBOPEHUSI BEIIECTB C PA3IMYHON PACTBOPHUMOCTHIO, MPUTOTOBJICHUE PACTBOPOB C OINpeAeiaEHHOM
MacCOBOI JT0JIel pacCTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE BOJbI C METAIIJIaMH (HATPUEM U KaJIbLIEM)
(BO3MOHO HCTIONB30BAaHUE BUIEOMATEPHUANIOB), HCCJEIOBAHHE OOPa3lOB HEOPTaHMYECKUX BEIIECTB
pPa3IUYHBIX KJIACCOB, HAOMIOJCHNE M3MEHEHHUS OKPACKU MHIMKATOPOB B PACTBOpPax KHUCIOT U IIEIOYEH,
n3ydeHue B3ammonaercTBusi okcuma meaum (ll) ¢ pacTBopoM cepHO# KHCIOTHI, KHUCIOT C METallIaMH,
peaKkiuii HeUTpaaru3anuu, NoJy4eHHe HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHUE OJHOTO METasla IpyruM
W3 PacTBOpa COJIM, pelIeHNEe SKCTICPUMEHTANIBHBIX 3a71a4 10 TeMe «BakHe#me Kiacchl HeOpraHUYECKUX
COCMHECHUIN.

Mepunonnyeckuii 3axkoH wu Ilepmoamyveckass cucrema xuMudyeckux »3ementos JI. H.
MenpgeneeBa. CtpoeHne aroMoB. XHMHYECKass CBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[lepBpie TOMBITKH KiIaccU(PUKAIME XUMHYECKHX 3JeMeHToB. [loHATHEe O Tpymmax CXOIHBIX
AIIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METaJlIbl, TajJOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEPHbIE OKCHJIBI U TUAPOKCHIBI.

[Tepuonnueckuii 3akoH. [lepuonuueckas cucrema xumuueckux snnemeHToB JI. M. Menneneena.
KopoTtkonepuoanast u mmHHonepuoaHas ¢opmel [leproaudeckoii CUCTEMbl XUMUYECKUX d1eMeHTOB /1.
N. Menpneneea. [lepuoapl u rpynmbl. QU3NUECKUA CMBICT MOPAIKOBOTO HOMEPA, HOMEPOB NEpUoAa U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTtoMHbIX sifep. M3otombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
o0oiiouek aTtoMoB TepBbIX 20 xumudeckux aieMeHToB llepmonmueckoit cuctemsl J[. Y. Menneneesa.
XapakTepucTUKa XUMHUYECKOTO 3JIeMeHTa Mo ero mnojoxeHuto B Ilepuomnueckoit cucreme . U.
Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsl paJuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIaM U Mepruoaam.

3nauenue [lepuonnueckoro 3akoHa u Ilepmoanueckoil cUCTEMBl XMMHUYECKHX 3JEMEHTOB IS
pa3BuTHs Hayku U npakTtuku. 1. 1. MeHeneeB — y4EHbIN U rpaXkIaHUH.

Xumuyeckasi cBs3b. KoBaneHTHas (MOJisipHAsi UM HEMOJSIpHAsi) CBSI3b. DIEKTPOOTPUIATEIILHOCTD
XUMUYECKUX AJIeMEHTOB. VIOHHas CBSI3b.

Crenenb oxucieHus. OKHUCIMTEIBHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccsl OKHUCIEHHS U
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii Ikcnepumenm:

M3y4YeHHE OOpa3I[OB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE THIAPOKCHIA ITUHKA C
pacTBOpamMu KHUCIOT M IIEJIOYEl, MPOBEACHUE OMNBITOB, WILIIOCTPUPYIOIIMX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTEBHBIX PEaKIMii (TOpEHUE, PEaKUU Pa3I0KEeHHs, COSTUHEHNUS ).

Mescnpeomemnuie ceasu

Peanuzamust MeXpeaMEeTHBIX CBA3EH NMPH M3YUYEHUU XUMUU B 8 KIJIACCE€ OCYIIECTBIISIETCS 4epe3
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHITHIA, TAK U MOHITHIA, SBISIOIUXCS CHCTEMHBIMH
JUISL OTJEIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O IUKJIA.

OOmue ecTeCTBEHHO--HAYYHbIC TOHSATHS: HAy4HBIH (akT, THIOTe3a, TEOpHUs, 3aKOH, aHAIIU3,
CUHTE3, KiaccuuKalus, MNEepUOJUYHOCTb, HAOIIOJCHHE, SKCIEPUMEHT, MOJEIUPOBAHUE, HU3MEpEHHE,
MO/IEJb, SIBJICHUE.

®duzuka: MaTepus, aTOM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIU/, U30TOMbI, PaAUOAKTUBHOCTD,
MOJIEKYJIa, SJEKTPUUYECKUMA 3apsij], BEUIECTBO, TeJI0, O0BEM, arperarHoe COCTOSHHE BEIIECTBAa, ra3,
¢bu3nyeckre BeIMUMHBI, €UHUIIBI U3MEPEHUs, KOCMOC, TIaHEThI, 3BE3/1b1, ColHIIE.

buonorust: porocunres, neixanue, 6uochepa.

I'eorpadusa: atmocdepa, ruapocdepa, MHUHEpadbl, TOPHbIE MMOPOAbI, IOJE3HbIE HCKOMAaeMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.



9 ki1acc

BemecTBo M XMMHYeCKas peaKIus

[lepnonnueckuit 3akoH. Ilepuoanueckas cucrema xumuuyeckux viemeHtoB JI. M. Menneneesa.
CrpoeHne atoMoB. 3aKOHOMEPHOCTHM B HM3MEHEHMM CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NEepUOOB, Kaius, KaJblUsl M HX COECIUHEHUH B COOTBETCTBHUM C IIOJIO)KEHHEM DJJIEMEHTOB B
[lepnonnueckoii cucteMe U CTPOEHUEM X aTOMOB.

CrpoeHue BelecTBa: BUJbl XUMHUYECKOHN CBA3U. THUIMBI KPUCTAIIIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U BUAA XUMHUECKOU CBSI3H.

Knaccugukanus u HOMEHKIaTypa HEOPraHMYECKHX BeEIIeCTB. XMMHYECKHE CBOMCTBAa BEUIECTB,
OTHOCAILIMXCA K Pa3jIM4YHbIM  KJaccaM HEOPraHWYECKHX COCIMHEHHMM, TEeHETHYecKas CBA3b
HEOpPraHMYECKHUX BEIIECTB.

Knaccudpukanus XUMHYECKHX pEaKIUil MO pa3iuyHbIM MpH3HaKaM (10 YHUCIYy U COCTaBy
YYaCTBYIOUIMX B pEAKIMU BELIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 HM3MEHEHHUIO CTENEHEW OKHCIIECHUS
XMMHUYECKHX 3JIEMEHTOB, MO OOpAaTUMOCTH, IO Y4YacTHUIO KaTajau3aTtopa). DK30- M SHIAOTEPMUYECKHE
peakuuu, TepPMOXUMUYECKIE YPaBHEHUS.

[lonsiTHe © CKOpPOCTH XuUMHUecKol peakuuu. I[lonstue 00 o00paTMMbIX U HEOOPATHUMBIX
XUMUYECKUX peakuusx. [IoHATHE O TOMOrEHHBIX W IeTepOoreHHbIX peakuusax. IloHsTue o karamuse.
[lonsTue o XxmMuueckoM paBHOBeCUU. (DAKTOpBI, BIMAIOIIKAE HA CKOPOCTh XUMHUYECKOM pEakluu U
MTOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEaKLUH, DJIIGKTPOHHBI ~ OaJlaHC  OKUCIHUTEIHHO-
BOCCTAHOBUTEIBHOM peakiuu. COCTaBICHUE YPABHEHUN OKUCIHUTEIBHO--BOCCTAHOBUTEIBHBIX PEAKLUH C
MCTIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopus 3JIEKTPOIUTHYECKONW AUCCONUALIMHA. DJIECKTPOJIUTHl U HEANEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AucconUaly BEIIECTB C Pa3IMYHbIMU BHJIAMU XUMHUYECKON cBA3U. CTENeHb JUCCOLUALUY.
CunbHbIe U crladble JIEKTPOIUTHL.

Peakuum wnoHHOTO oOMeHa. YCIIOBHS MpPOTEKaHWS pPEaKIUi HOHHOTO OOMEHa, IOJIHBIE W
COKpaIlléHHbIE HMOHHBIE ypaBHEHHMs peakuuil. CBOWMCTBa KHCJIOT, OCHOBaHMW M COJEH B CBETE
MPEJICTABICHUI 00 3JIEKTPOTUTHYECKON auccoruaniu. KadecTBeHHbIe peakiuu Ha WOHBL. [loHsATHE O
TUIPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAJIOB U
HeMeTauoB (rpaduTa M anMasa), CIOXKHBIX BEUIECTB (XJOpHIA HATPHsI), UCCIENOBAaHHE 3aBHCUMOCTHU
CKOPOCTHM  XUMHUYECKOW peakuud OT BO3ACHUCTBHUA  pa3IMyYHBIX  (AKTOPOB, HCCIEIOBAHHE
AJEKTPONPOBOIHOCTH PAaCTBOPOB BELIECTB, MpOILECCa JUCCOLMALMM KHUCIOT, IIEN04Ye M coyeu
(BO3BMOXKHO HCIIOJIb30BaHHE BHUJEO MAaTEpPHAJIOB), MPOBEJIEHUE OIBITOB, WILTIOCTPUPYIOMIUX MPU3HAKU
MPOTEKAHUsS PeaKIuii MOHHOTO OOMeHa (0Opa3oBaHWE OCa/iKa, BBIJICICHHE Ta3a, 00pa3oBaHHME BOJBI),
OTIBITOB, WUTIOCTPUPYIOMINX MPUMEPHI OKHCINUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHne, peakiuu
pa3ioKeHUsl, COEIMHEHUs), PAclO3HABAHWE HEOPraHWYECKUX BEIIECTB C IOMOIIBI0 KaueCTBEHHBIX
peaKIfii Ha MOHBI, pEHIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTasibl 1 MX coeJUHEHUSA

OOmiasi xapakTepucThuKa ranoreHoB. OcCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHbIE CTENEeHH
okucieHusi. CtpoeHue U GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XUMHUYECKUE CBONCTBA
Ha TIpUMepe XJopa (B3auMOICHCTBHE C METAJIIAaMK, HEMEeTaJIaMHy, Iejodamu). XaopoBogopo. ConsiHas
KHUCJIOTa, XMMHUYECKHE CBOMCTBa, MOJIyd€HHE, NpUMEHEHHe. [lelicTBME XJiopa U XJIOPOBOJAOPOJA HA
OpraHu3M uenioBeka. Baxkueiliue XJI0puabl 1 UX HAX0XKICHHE B IPUPOJIE.

O6mras xapaktepuctuka 351eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIE
crerieHd okucieHus. CtpoeHue M (U3MUYECKHE CBOICTBAa MPOCTBHIX BEIIECTB — KUCIOPOAAa M CEpPHI.
AmorpornHbple  MOAMGUKAIIMM KHUCIOpOJa W Cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBoaopon,
CTpoeHue, (u3NYecKHne M XHUMUYecKHe CBOHCTBA. OKCHIBI Cepbl KaK IMPEACTaBUTENH KHCIOTHBIX
okcunoB. CepHasi KucCJOTa, (PU3NYECKHME M XMMHUYECKHE CBOMCTBa (0OIIMe Kak IMpeICcTaBUTENs Kiacca
KHUCJIOT W crenuduueckre). XUMHUYECKUE PEeaKkiUH, JIe)KAllMe B OCHOBE MPOMBIIUIEHHOTO Crocoba
MOJYy4YEeHHUs] CEpHOM KHUCIOTHI. [IpuMeHeHue cepHoM KHCIOThl. COJM CEpHOM KHCIOTHI, KauyeCTBEHHAs
peakuus Ha cynbdar-uon. HaxoxaeHue cepbl U e€ CoeTMHEHUN B mpupoje. XUMHUYECKOE 3arps3HEHUE



OKpY)KaIoIleH Cpelbl COCAMHEHUSIMM Cepbl (KHCIOTHBIE JT0KIU, 3arps3HEHHE BO3JyXa M BOJOEMOB),
CIIOCOOBI €ro MPeOTBPAIICHHUS.

OOmas xapakrepuctuka 35eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
CTETIEHU OKHUCIEHHs. A30T, paclIpocTpaHeHHWE B HpUpoae, (PHU3MUECKHe U XMMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupome. AMMHAK, €r0 (PU3MUYECKHE U XUMHUYECKHE CBOKMCTBA, IMOJYYCHHE U
npuMmenenne. Coau aMMOHUA, WX (U3NYECKHME U XMUMHUYECKHE CBOMCTBa, mpuMeHeHue. KauecTBeHHas
peaxiysi Ha MOHBI aMMOHUS. A30THAas KHCJIOTa, €€ MoJydeHue, (pu3uuecKkue W XMMHUYECKHE CBOMCTBA
(obmme Kak MpeACTaBUTENs Kiacca KHUCIOT W crnernuduueckue). Mcmonap3oBaHHE HUTPATOB M COJEH
aMMOHHSI B KayeCTBE MHHEPAJIBHBIX YIOOpeHWi. XMUMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl
COCJMHEHUSIMHM a30Ta (KHCJIOTHBIC JIOKAM, 3arps3HEHHE BO3[yXa, MOYBBI U BoJI0EMOB). Docdop,
amutotpornHbie Moagudukamuu Gocdopa, uznueckue m xumuueckue cpoiictBa. Oxcun dochopa (V) u
dochopnas kucinora, GpuU3MUECKUE U XMMHUYECKHE CBOWCTBA, mnoiydeHue. McmonszoBanue (ocdaros B
KayecTBE MUHEPAIbHBIX YIOOPSHH.

OOmrast xapakrepuctika 31eMeHToB |V A-rpynmnbsl. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE
CTETNEHH OKHUCIIEHUS. YTJIEpO[, aJUIOTPONHbIE MOANU(PUKALINY, pACIPOCTPAHEHHE B MPUPOJE, hU3nuecKue
U XHMMUYeCKHe cBoiicTBa. Ancopbumsa. Kpyrosopor yriepona B mpupoge. OKcuisl yriepoja, HX
¢buznyeckue M XMMHYECKHE CBOICTBa, ACICTBHE Ha JKUBbIE OPraHU3MbI, MOJyYE€HHUE U MPUMEHEHUE.
DKoJoru4eckue mpobieMbl, cBsi3aHHbIe ¢ okcuaoM yriepona (1V), rumoresa riodaabHOrO MOTEIUICHUS
KJIUMaTa, TapHUKOBBIHM 3¢ deKT. YroapHas KUCIOTa U €€ COlH, UX PU3NYECKUE U XMMHUECKHE CBOMCTRA,
nojy4eHue u npuMeHeHue. KauecTBeHHast peakuusi Ha KapOoHaT-HMOHBL. Vcmonb3oBanue kapOOHATOB B
OBITY, MEIMILIMHE, IPOMBILUIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHWYECKHUX BEIIECTBAX KaK O COCAMHEHUSX yriepojaa (MeraH,
3TaH, STUJIECH, alleTUJIEH, 3TaHOJI, TJIMIEPHH, YKCYCHas KucioTa). [IpupoaHbie HCTOYHUKHU YIII€BOJOPOIOB
(yromb, mpuponHbBId Ta3, He(PTh), NPOAYKTH HX TnepepaboTku (OeH3WH), UX poJib B OBITY H
MPOMBINUIEHHOCTH. [loHATHE O GMONOTMYEeCKH Ba)KHBIX BEIIECTBAX: jKUpax, OejKax, yrieBojax — U UX
pOJIU B JKM3HM 4esloBeKka. MaTepuanbHOE €AMHCTBO OPraHMYECKUX U HEOPTaHUUECKUX COECUHEHUM.

Kpemuuii, ero gusnyeckue M XMMUYECKHUE CBOMCTBa, MojyueHHUEe U mnpuMeHeHue. CoeauHeHUs
KpemMHHA B mpupoge. OOmme mnpexacraBieHuss o0 oxcuae kpemuus (IV) m KpeMHHEBOH Kuciore.
CunukaTel, UX UCHOJb30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BaxkHellne cTpouTeabHble MaTepuabl:
KepaMuKa, CTEKJO, IEeMEeHT, OeToH, kene300eroH. IIpobGrempl 0E30MacCHOTO  HWCIOJIB30BAHUS
CTPOMUTENLHBIX MAaTEPUAJIOB B TOBCETHEBHOMN JKU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3lloB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJISIHOM KHUCIOTBI, MPOBEICHUE
Ka4eCTBEHHBIX pEakIHii Ha XJOPWA-MOHBI W HAONIOJEHHE MPHU3HAKOB HUX TMPOTEKAHHUS, OIBITHI,
oTpaxamiiue (u3nueckue H XUMUYECKHE CBOWCTBA TaJlOT€HOB W HUX COCIUHEHHH (BO3MOXKHO
UCIOJIb30BaHUE  BMJIEOMATEpUANIOB), O3HAKOMJIEHHE C o0pa3lamMu XJOpUAOB  (TaJOreHH]IOB),
O3HaKOMIJIEHHE ¢ o0pa3laMu cepbl U €€ COeAMHEHUSAMU (BO3MOKHO HCIOJIb30BAHHE BHUEOMATEPHAIIOB),
HaOJIOZIeHNe TIpoliecca OOYTIMBAHMS caxapa MO JCWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI,
U3y4yeHHE XMMHYECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI, IPOBEJCHUE KaYeCTBEHHON peaKkluu Ha
cynabpaT-uoOH U HaONIO/eHHE TpU3HAKa €€ MPOTEKaHUs, O3HaKOMJIEHHWE C (PU3MYECKHMHU CBOMCTBaMHU
a3ota, Gocdopa U UX COeAUHEHUH (BO3MOXKHO MCIOJIb30BAaHUE BHEOMATEPUANIOB), 00pa3liaMy a30THBIX
u QocdopHbIX ynoOpeHui, MoiaydeHue, COOMpaHHe, paclo3HaBaHWE W HM3YyUYCHHE CBOICTB aMMHaKa,
IIPOBE/ICHUE KAYECTBEHHBIX PEAKIMHA Ha MOH aMMOHHUS MU (ochaT-HOH M H3YYEHHE MPU3HAKOB HX
MPOTEKAHUs, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHOW A30THOM KHUCIOTBI C MeEIbI0 (BO3MOXXHO
UCTOJIb30BaHUE BHIEOMATEPUAJIOB), U3YUYEHUE MOENeH KPUCTAUIMYECKUX PEIETOK aiMmasa, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE C MPOIIECCOM aJIcCOPOLIMU paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM INPOTHUBOra3a, MoJiydeHUe, cOOMpaHue, paclio3HaBaHUE M U3YyYEHUE CBOMCTB YIJIEKUCIIOIO
ra3a, IpoBeJIeHHE KAaYeCTBEHHBIX peakluil Ha KapOOHAT M CWIMKAT-MOHBI M H3y4eHHE MPU3HAKOB HUX
NPOTEKaHMs,  O3HAKOMJICHHME C  MNPOAYKIMEH  CHWIMKATHOW  TNPOMBIIUIEHHOCTH,  peIIeHue
AKCIIEPUMEHTANIBHBIX 3aa4 10 TeMe «BakHel1e HeMeTaIbl U UX COeTUHEHUS.

MeTajljibl M MX COeIMHEHUA

OOmiasi XxapakTepUCTUKa XUMHUYECKUX JJIEMEHTOB — METAJJIOB HA OCHOBAHMU HX IOJIOXKEHHS B
[lepuonuueckoii cucreme xumuueckux anemeHtoB . M. MenneneeBa u ctpoenusi atomoB. CTpoeHue



METaJUIOB. MeTaluyeckas CBsi3b M METaJUIMuecKas KpUCTaJUTMUecKas pemiéTka. DIEeKTPOXUMHYECKUN
psaa HampspKkeHU MetayuioB. Du3MYeckre M XUMHYECKHe CcBOWcTBa MeTamioB. OOmme crnocoOsl
noytydeHus: MmeTaiuioB. [loHATHE O KOPPO3UU METAIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOPPO3UHU.
Crnassl (CTallb, 4YyTyH, JIOPATIOMUHHM, OpOH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

[[lenounsle MeTamuibl: MoJIOkKeHWE B [lepuognyeckoil cuctemMe XUMHUYECKHX 3iemeHToB J[. .
MenpeneeBa, CTpOCHHE UX aTOMOB, HaXOXIeHHE B mpupoje. Ousndeckrue U XMMUYECKHe CBOWCTBA (Ha
npumepe Hatpusi U Kanus). OKCUIBI U TUIPOKCUIBI HATPHs U Kanus. [I[ppyMeHeHne MIeIOYHbIX METAIIIOB
U UX COCIUHEHUH.

[I{erouHO3€MeENbHBIE METAUIBI MAarHMii W KajbLUi: MOJoKeHHe B Ilepuomnueckoir cucreme
xumudeckux 3iemeHToB [I. . Menneneesa, cTpoeHHE UX aTOMOB, HaXOXAeHUE B mpupojae. dusnyeckue
U XUMHYECKHE CBOMCTBA MAarHus W Kaiblusl. BakHelnme cOeNMHEHHS KaibIs (OKCHUI, THAPOKCHII,
conu). JKEcTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AmomuHunii: nosoxkenue B [lepuoanueckoit cucreme xumudeckux anemeHToB [[. M. Menneneena,
CTPOCHHE aToMa, HaxoxJaeHue B mpupoje. Du3nueckne M XUMUYECKHE CBOMICTBA AIFOMHUHUS.
AmdoTepHBIe CBOMCTBA OKCHAA M TUIPOKCHUIA ATTFOMUHUS.

Keneszo: nonoxenue B I[lepumonnueckoit cucreme xumuueckux snemeHToB [[. M. Menneneena,
CTPOCHHE aToMa, HaxoXkJAeHue B mpupone. Puznueckue M XUMHUYECKHE CBOMCTBA kene3a. OKcuibl,
ruapokcuabl u comn xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U moyueHUeE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oOpa3llaMd METajUIOB U CIUIABOB, UX (PU3UYECKUMH CBONCTBaAMH, U3Yy4CHHE
pEe3yIbTAaTOB KOPPO3HHM METAUIOB (BO3MOXHO HCIIOJb30BaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCUIA KaNbLUg W HATPUS C BOAOW (BO3MOXKHO HCIIOJIb30BaHUE BUCOMATEPHAIIOB),
UCCIIeIOBaHNE CBOMCTB JKECTKOM BOJBI, IIpollecCca TOpEeHHUs Kejle3a B KUCIOpoJe (BO3MOXKHO
WCIIOJIb30BAHUE BHJIEOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIMi HA MOHBI: MarHus,
KaJIbIIMsI, aJTFOMHHMS, IMHKa, xkene3a (1) u sxenesza (111), menu (I1), HabmroneHne u onMcanue MPOIECCOB
OKpalllMBaHUsl IUIAMEHH HMOHAMHM HATpHUs, Kaldusd ¢  KaiblHsd (BO3MOXKHO  HCIOJb30BAaHUE
BUJICOMATEPHUAIIOB), UCCIEI0BAaHUE aM(OTEPHBIX CBOMCTB IMAPOKCUAA aTIOMUHUS U THAPOKCUAA LIMHKA,
pelIeHue YKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeline MeTasuibl U UX COSUHEHUS.

XuMHUS U OKpPY:KaOIIAs cpeaa

BemiectBa 1 Matepuanbl B IOBCEIHEBHOM KU3HU 4YeoBeKa. bezonacHoe UCnoyib30BaHUE BELIECTB
U XUMUYECKUX peakuuid B ObITy. [lepBasi moMoIiib mpu XMMHUECKHUX 0XKOTaX U OTPABICHUSIX.

XUMHUECKOe 3arpsi3HEHHE OKpYXarolel cpensl (mpenenbHasi JOMyCTHMasl KOHIEHTpaIus
BemiecTs, najiee — [1/IK). Pons XxuMuu B pemieHnn 3K0I0TUYECKUX MPoOIeM.

Xumuueckuii Ikcnepumenm:

u3ydeHrue o0pa3loB MaTepuanoB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEpPHBIE MAaTEPHUAIBI).

Mescnpeomemnuwie ceasu

Peanu3anus MeXnpenMeTHBIX CBA3€H NPH M3YYEHUH XMMHUU B 9 Kilacce OCYILECTBIISIETCS 4epe3
HCIIO0JIB30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSATUH, SBISIIOIIUXCS CUCTEMHBIMU
JUTSL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO6mre ecTeCTBEHHO-HAYYHBIE MIOHATHSI: HAYUHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHUS, aHAJIU3, CHHTE3,
KiaccuuKalus, NepUOAUYHOCTh, HAOIIOEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MU3MEPEHHUE, MOJEb,
SIBJICHUE, MTAPHUKOBBINA d(DPEKT, TEXHOJIOTHUS, MaTEPHUATIBI.

®duzuka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TOMbI, PAAUOAKTUBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKUN 3apsil, IPOBOJHUKH, MOJYNPOBOJHUKU, AUIIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHHE BEIECTBAa, Tra3, pacTBOpP, PaCTBOPUMOCTb,
KpUCTAJZIMYECKasi peuérka, CIUlaBbl, (U3MYECKHWE BEIMYMHBL, €AMHUIIBI HM3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢otocunte3, aAbixaHue, Ouocdepa, DIKOCHUCTEMA, MHUHEpaIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTBRA.

I'eorpadusa: atmocdepa, ruapocdepa, MHUHEpaibl, TOPHbIE MOPOAbI, IOJE3HbIE HCKOMAeMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

IlnannpyemMble pe3y/ibTaThbl OCBOCHHS NPOTrPaMMBbI
JIMYHOCTHBIE Pe3yJIbTAThI



JInuHOCTHBIE pe3ynbTaThl OCBOCHUS IPOrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs JOCTUTAIOTCS B
XxoZe OOy4eHHs XUMHM B €JUHCTBE Y4e€OHOM M BOCHHMTATEIILHOW [EATEJBHOCTH B COOTBETCTBHU C
TPaJULIMOHHBIMU POCCUHUCKMMHU  COLMOKYJIBTYPHBIMH M  JYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH,
IPUHATHIMU B O0IECTBE MpaBUJIaMU M HOPMaMH MOBEICHUS U CIIOCOOCTBYIOT MpOLleccaM CaMOIIO3HAHM,
CaMOpa3BUTHA U COLMATU3ALUHN 00YJarOIINXCS.

JIMuHOCTHBIE pE3yNbTaThl OTPaKalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATBHCS CHUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PACIIUPEHUE OMbITA IEITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
JaCcTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAyYHOMY
HaCJIeIMI0, TOHUMAaHUS 3HAUYEHUsI XMMHUYECKONH HayKH B JKU3HHM COBPEMEHHOI'O OOIECTBa, CIIOCOOHOCTH
BJAJIeTh JIOCTOBEpHOW HWH(pOpMaLKeHd O TMEepeloBbIX JOCTHKEHUSAX U OTKPBITHSIX MHPOBOH H
OTE€YECTBEHHON XMMUHU, 3aNHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpOiCTBE MUpa U OOILECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MIPEJICTABICHUS] O COLMAIIBHBIX HOPMax U MpPaBHJIaX MEXKIUYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHUBE,
KOMMYHHKATUBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, Yy4eOHO-HCCIeI0BaTeIbCKOH,
TBOPYECKON W IPYTUX BUAAX AESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM J1€ATEIbHOCTU
IpU BBIIOJHEHUH YUYEOHBIX, IIO3HABATEIbHBIX 3a/1a4, BBIIOJHEHUHM XUMHUYECKHX OSKCIIEPHUMEHTOB,
CO3/1aHMM y4YEeOHBIX NMPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IPOILECCE ITOM
yueOHOI /eATeNbHOCTH, TOTOBHOCTH OLIGHUBATh CBOE MOBEACHHE M IOCTYIIKM CBOMX TOBapHINEH C
IIO3UIMU HPABCTBEHHBIX U NIPABOBBIX HOPM C Y4ETOM OCO3HAHUS IIOCIEACTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOr'0 MO3HAHNS

MHUPOBO33PEHUYECKHE TPEACTABICHUSA O BEIIECTBE M XMMHMYECKOM pEakLUU, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKU U COCTABIISAIOILINE OCHOBY JJIsi IOHMMAHUS CYIIHOCTH Hay4HOMH
KapTUHBl MUpA, MPEACTaBICHUsS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS HPUPOIBI, B3aUMOCBA3SIX
4eJI0BEKa C IIPUPOJHON Cpesloi, O poJIv XUMUHU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHBbI, HAIPaBJIEHHBIC HA MOJyYEHUE HOBBIX 3HAHUH 10 XMMUHU, HEOOXOAUMBIE
s OOBSICHEHUS HAONIONAaeMbIX IPOLECCOB U SIBICHUH, IO3HABaTENbHOW, HH()OpPMAITMOHHOW U
YUTATEILCKOM KyJIBTYpbl, B TOM YHCJE HaBBIKOB CaMOCTOSATEIbHON pabOThl ¢ y4eOHBIMH TEKCTaMH,
CIPAaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEJICTBAMH WH(POPMAIIMOHHBIX TEXHOIOTHIA;

UHTEpeC K OOY4YEHUI0 M TI03HAHUIO, JHOOO3HATENBHOCTh, T'OTOBHOCTb M CHOCOOHOCTH K
caM0ooOpa30BaHMIO, TMPOEKTHONM W HCCIIEIOBATEILCKOW JIESITENIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpaBJICHHOCTU U YPOBHS 00yueHUs B JaJIbHEHIIEM;

4) ¢popMHUpOBaHUS KYJIbTYPHI 3/10POBBSI:

OCO3HAaHHE ILIEHHOCTH >XM3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKM Ha
3I0OpOBBII 00pa3 XU3HH, OCO3HAHWE IOCIEACTBUI M HENpPUSATHE BPEIHBIX MPUBBIUEK (YIOTpeOIIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KypeHHs), HEOOXOAUMOCTH COOJIOACHUS MPaBUII O€30MaCHOCTH NMpU 0OpallleHUuH
C XUMUYECKUMHU BEIIECTBAMHU B OBITY U PEATIbHON KU3HU;

5) Tpy10BOr0 BOCIIHTAHHUSI:

MHTEpEeC K NPAKTUUECKOMY M3YUEHHUIO MPOPEeCcCuil U Tpyaa pa3IuyHOro pojia, yBaKeHUE K TPyAy U
pe3yapTaTaM TpyIOBOW JEATENBHOCTH, B TOM YMCJIE HA OCHOBE IPHUMEHEHUS NPEIMETHBIX 3HAHWM IO
XUMHH, OCO3HAaHHBIM BBIOOP HHAMBHUAYAJIbHON TPAeKTOPUHU MPOJOJDKEHUS 00pa3oBaHUS C Y4ETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH,
yCHEemHOM MpOo(eCCHOHAIBHOW JAEATENbHOCTH M Pa3BUTHUA HEOOXOAMMBIX YMEHHH, TIOTOBHOCTb
a/IalITUPOBATHCS B MPO(ECCHOHANBHOM Cpeie;

6) 9K0I0rHYeCKOro BOCIIUTAHMSA:

HKOJIOTHYECKHU 1eJIec000pa3Hoe OTHOLICHHE K MPHUPOJIe KaK UCTOYHHUKY >KU3HU Ha 3eMile, OCHOBE
e€ CyIIeCTBOBAHMsS, NMOHMMAaHHE IIEHHOCTU 3JI0pOBOIO M 0€30macHOro odpas3a >KU3HU, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (PU3UUYECKOMY U TICUXHUECKOMY 37I0POBBIO, OCO3HaHHE LEHHOCTH
coOuoieHsl NpaBuil O€30IaCHOrO MOBEAEHHMsI IpU padoTe C BEIIEeCTBAMM, a TAaKK€ B CHUTYyalUsX,
YTPOKAIOLIUX 3/10POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MNPHMEHATh 3HAHUA, MOJIyYaeMble NpPU HM3YYEHUM XUMMH, ISl pEIleHus 3ajad,
CBA3AHHBIX C OKPYXKAIOWIEH MPUPOJHOU CPENOH, JUIsl MOBBILICHHUS YPOBHS 3KOJIOTMYECKOU KYJIBTYPBI,



OCO3HAHUS TJI00AJTBFHOTO XapaKTepa HSKOJOTHUECKUX NpoOJIeM U MyTe HX PEeIIeHUs MOCPEICTBOM
METOAOB XHMMHH, HKOJOTUYECKOI'O MBIIUICHHS, YMEHHUS PYKOBOJCTBOBATHCS MM B IO3HABATEIIbHOW,
KOMMYHUKATUBHOM M COLIMATIbHOM MTPAKTUKE.

MeTanpeaMeTHble pe3yJabTaThl

B cocraBe wMerampeaMeTHBIX Ppe3yJabTATOB BBIACISAIOT 3HAYUMBIE JUIsI  (opMUpOBaHUS
MHUPOBO33pEHHUs OOIEHAYyYHbIEC MOHATHS (3aKOH, TEOpHsl, MPUHIINI, TUNOoTe3a, (PakT, cucteMa, mporecc,
SKCIEPUMEHT U JIPYroe.), KOTOPBhIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax Hu
MO3BOJIAIOT HA OCHOBE 3HAHUU M3 3TUX MpPEeIMETOB (POPMHPOBATH MPEACTABICHHUE O IEIOCTHON HAYYHOH
KapTUHE MHpa, W YHUBEpPCaJbHbIE Y4YcOHBIC MEUCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHBHBIC,
PETYIATUBHBIE), KOTOpble oOOecrneYnBarOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIHHOMY
TJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NeATETHHOCTH.

Ilo3naBaTe/IbHBIE YHHBEPCATbHBIE YUeOHbIe NeiCTBHS

Ba3oBble Jjornueckue aqelcTBUs:

YMEHUSl HMCIOJb30BaTh MPUEMBI JOTUYECKOTO MBIIIJIEHUS NPU OCBOCHHM 3HAHWM: PacKpbIBaTh
CMBICJT XUMUYECKUX TIOHSATHH (BBIACIATh WX XapaKTEpHBIC NMPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C
IPYTUMH TIOHSTHSMH), HCIOJB30BaTh TOHSATUS MJiI OOBSCHEHHUS OTICNBHBIX (DAaKTOB U SIBJICHHIA,
BbIOMpATh OCHOBAHUS M KPUTEPHUH JJISl KJIAaCCU(PUKALUU XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaAKIIUM,
YCTaHABIMBATh MPUYHMHHO-CJICICTBEHHBIC CBA3U MEXAY OOBEKTAMU H3YUYCHHsS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHAYKTUBHbIE, eAYKTUBHbIE, 10 aHAJIIOTUH), I€JaTh BHIBOJIBI U 3aKIIOUCHHUS;

yMEHHE TMPUMEHITh B TMPOLECCEe TO3HAHUA TOHATHS (TPEeIMETHbIE U MeETalpeIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3YEMbIE B XUMUH, IPE0OPa30BbIBAThH IIMPOKO MPUMEHSIEMBbIE
B XMMHH MOJICTIbHBIC MPEICTABICHUSI — XUMHUYECKUN 3HAK (CUMBOII DJIEMEHTA), XUMHUUecKas Gpopmyna u
ypaBHEHHE XUMHUYECKOW peaklUu — IPH pPElIeHUH Yy4eOHO-TI03HABATEIbHBIX 3aJad, C Y4ETOM STHX
MOJICJIbHBIX TPEJCTABICHUN BBISIBISATh M XapaKTEPU30BaTh CYLIECTBEHHBbIC NPHU3HAKH H3y4aeMBbIX
OOBEKTOB — XHMMHMYECKHUX BEIIECTB U XHMHUYECKUX pEaKIMid, BBISBIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJICACTBEHHBIE CBS3U U MPOTUBOPEUHNS B U3y4a€MbIX MPOIECCAX U SIBJICHUSX.

Ba3oBrbIe uccienoBareLCcKHe AeliCTBHSA.

YMEHHUE HCIOJIb30BaTh MMOCTABJICHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUSA, A TAKKE B
KauecTBE OCHOBBI sl (OpPMHUPOBAHMSI THUIIOTE3bl [0 MPOBEPKE IMPABHIBHOCTH BbICKAa3bIBAEMBIX
CYKIICHUH;

NpuOOpeTeHne OIbITa MO0 I[UIAHUPOBAHUIO, OPraHu3alud M TPOBEJCHUI0 YUYEHUYECKUX
JKCIEPUMEHTOB, YMEHHE HaOJII0JaTh 3a XOJAOM IIPOlecca, CaMOCTOSTEIBHO IPOTHO3UPOBATH €ro
pe3ynbraT, ¢GopMyaupoBaTh O0000IIEHHS | BBIBOABI IO pe3yjibTaTaM MPOBEAEHHOTO OIbITA,
WCCIIEIOBaHUS, COCTABJIATH OTUET O MIPOIENIaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

YMEHHE BBIOUPATh, AHAIM3UPOBATH M HHTEPIPETUPOBATH WH(OPMAIIMIO PA3IMYHBIX BHJIOB U (POPM
MIPEICTABICHUS, TTONyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB (HAYyYHO-TIOMYJSpHAs JUTEpaTypa XUMHUYECKOTO
coJiepKaHusl, CIIPaBOYHbBIE 1MOcoOUs, pecypchl HTEpHETA), KPUTUUECKH OIICHUBATH MPOTHUBOPEUUBYIO U
HEJOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE TPUMEHATHh pa3JIMYHbIE METOABI M 3alpoChl MPU TOUCKE M OTOOpe WHMOpMAIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOMUMBIX IS BBINOTHEHHUS Y4eOHBIX M TO3HABATENBHBIX 3aau
OMpeNeNEHHOT0 THUMa, NPHOOpPETeHHEe OmbiTa B 00JIACTM  MCMOJB30BaHUS ~ MHGOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJEHUE KYyJIbTYpOM AaKTUBHOI'O MCIOJIb30BAHUSL PA3IMYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITEJIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMY MpeacTaBiIeHUs HUHDOpPMALMU U
WUTIOCTPUPOBATh pelIaeMble 3a7add HECIOXKHBIMH CXeMaMH, JuarpamMmMmamu, ApyruMu GopMaMu
rpaduKi U UX KOMOUHAIUSIMH,

YMEHHUE UCTIOIh30BaTh U aHAIIM3UPOBATh B MIpoliecce YUeOHOU U UCCIIEIOBATENbCKOMN AESTENHbHOCTH
nH(GOpPMaLIMI0O O BIUSHUU TPOMBIIIICHHOCTH, CEJIbCKOTO XO3SHCTBA W TPAHCIOPTa HA COCTOSHHE
OKpY>Karolle NPUPOJHON CPEbI.

KoMMyHMKaTHBHBIE YHHUBEpPCAJbHbIE YUeOHbIE 1eHCTBUA:

YMEHHsI 3a/1aBaTh BOIMPOCH! (B Xone auaiora W (W) JAUCKYCCHUHM) MO CYIIECTBY OOCYXmTaeMoi
TeMbI, (HOPMYIUPOBATH CBOU MPEJIOKEHHSI OTHOCUTEIHHO BBIMOJIHEHUS MTPEAI0KEHHON 3a/1a4u;



YMEHHMsI TPEACTABIATh IOJYyYEHHBIE PE3ylbTaThl IO3HABATEIBHOW MAESTENIBHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaX; JIeJaTh MPE3CHTAIMIO PE3yAbTAaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEpUMEHTa
(;mabopaTopHOTO OIBITa, JIAOOPATOPHOW pPabOTBI 1O HCCICAOBAHUIO CBOWCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);

YMEHHsSI y4yeOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW IIO3HABATEIbHOM U
UCCIIEIOBATENIbCKON ACSITENPHOCTA TMPH PEHICHUH BO3HHUKAIOUIMX MPOOJeM Ha OCHOBE ydéra oOIImX
MHTEPECOB M COIVIacOBaHUS Mo3uiuil (oOcykaeHus, OOMEH MHEHUSMH, «MO3TOBbIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX ACHCTBUI, ONpEEICHHE KPUTEPHEB IO OIIEHKE KayecTBA BBIMOJHEHHOU
paboThI U ApYyTHE).

PerynsiTuBHbIe YHHBepCaJbHbIC YUYeOHbIC 1eHCTBHUSA:

YMEHHE CaMOCTOSITEIbHO OIpPENeNsaTh LEeAH JEATENbHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBATh M TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTb, BHIOMpATh Haubolee
3¢ exTUBHBIE CITOCOOBI pelIeHUsI YYeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSATEIBHO COCTABIIATh WIH
KOPPEKTUPOBATh NPEAJIOKEHHBIM aJITOPUTM ACHCTBUN NPHU BBINOJIHEHUH 3aJaHUN ¢ Y4ETOM IOJyYEHUS
HOBBIX 3HaHMM 00 WH3y4aeMbIX OOBEKTaxX — BELIECTBAX M pEaKIMsIX, OLEHUBaTh COOTBETCTBUE
IIOJIyUEHHOTO0 pe3yjbTaTa 3asBJICHHOM 1€/, YMEHHUE MHCIIONIb30BaTh M AHAJIW3UPOBATH KOHTEKCTHI,
npejiaraeMble B YCJIIOBUH 3aJaHUM.

IIpenmeTHbIe pe3yabTaThl
B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOCHUIO 00S3aTENILHOTO COAEP)KaHUs, YCTAHOBIEHHOTO
JTaHHOM (hemepanbHOM paboyeil mporpaMMoid, BBIZCISAIOT: OCBOCHHBIE 00YJaIOIIUMUCS HAy4YHbIE 3HAHUS,
YMEHHUsSI ¥ cIOcOObI IeUCTBUH, crielupuuecKue sl IpeaAMeTHON o0aacTu «XUMHUS», BUABL A€ TEIbHOCTH
[0 TMOJYYEHHUIO HOBOTO 3HAHUS, €ro MHTEpHpeTalyy, NpeoOpa30BaHUIO M NMPUMEHEHHIO B Pa3IHMYHBIX
y4eOHBIX 1 HOBBIX CUTYaIUsX.
K koniy o0y4yenus B 8 Kiacce mpeaMeTHbIe pe3yibTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHHIA:
® PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKUI JIEMEHT,
MIPOCTOE BEIECTBO, CI0XKHOE BELIECTBO, CMECh (OAHOPOJHAS U HEOJHOPOJIHAs), BAJIEHTHOCTb,
OTHOCHUTEJNIbHAsl aTOMHAasi M MOJIEKYJspHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHas
Macca, MaccoBas JO0JII XUMHUYECKOIO 3JIEMEHTa B COCIUHEHHMH, MOJSPHBIH 00BEM, OKCHI,
KHCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCIEHUS, XHUMHUYecKas
peaxiysi, KiacCU(UKalMs peakiHuid: peaklUu COCIUHEHHUs, PEaKIMU DPA3JIOKEHHs, PeaKIuu
3aMeNIeHUs, PeaKui 00MeHa, 9K30- U SHJOTCPMHUCCKUE PEAKIINHU, TETIIOBOM d(PeKT peakiumu,
AJIpO aTOMa, HJIEKTPOHHBIH CJIOH aTomMa, aTOMHas OpOUTallb, pauyc aTOMa, XMMUYecKasl CBSI3b,
MOJIIpHAsl M HEMOJIApHAas KOBaJEeHTHAas CBs3b, MOHHAsl CBSI3b, MOH, KaTHOH, aHUOH, PacTBOp,
MaccoBasi 10J1s BELECTBA (MIPOLIEHTHAs KOHIIEHTpAL|s) B paCTBOPE;

® JWUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATHHA W MPUMEHSTh 3TH TMOHATHS
IIPY OIIMCaHUM BELLECTB U UX MPEBPAIICHUN;

® CIIOJIB30BATh XHMMUYECKYI0 CHUMBOJIUKY JJIsi COCTaBI€HHUS (OpPMyJl BEIIECTB U ypaBHEHUI
XMMHUYECKHUX peakiuii;

® OmpenessITh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COEIWHEHUSX, CTETIEHb OKHCICHUS
9JIEMEHTOB B OWHApPHBIX COCIMHEHMAX, NMPUHAIJICIKHOCTh BEIIECTB K ONPEICIEHHOMY KIIaccy
coeMHeHUN 1o ¢opMysaMm, BHJ XHMHUYECKOW CBs3M (KOBaJeHTHasT ¥ HWOHHAs) B
HEOPraHMYECKUX COCIUHEHUSIX;

e packpeiBath cMmbica [lepuoguueckoro 3akona J[. M. MeHneneeBa: AEeMOHCTPUPOBATH
MMOHMMAaHHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX IOJIOKEHUS
B Ilepuonnueckoil cucreMe, 3aKOHOB COXPAHEHHUs MacChl BEILECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yYEeHHs, 3aKOHa ABOTaipo;

® ONUCHIBaTh U XapaKTepu3oBaTh TaOiIMuHyro ¢opMy lleproanueckoil cuCTeMbl XMMHYECKHUX

AJIEMEHTOB: pa3NuyaTh MOHATHS «TJlaBHas moArpynmna (A-rpynmna)» M «moOodHas MOATpymna
(b-rpynma)», Manbie U OOJBIINE MEPUONBI, COOTHOCUTH 00O3HAYEHHSI, KOTOPHIE MMEIOTCS B
tabnuue «llepuonuyeckas cuctema Xxumudeckux 3neMenToB J[. . MenzaeneeBa» ¢ YMCIOBBIMU



XapaKTepUCTHUKAaMU CTPOCHUS aTOMOB XHMMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sapa, oldliee
YHCIIO SJIEKTPOHOB M PACHPEICTICHUE UX 110 SJIEKTPOHHBIM CIIOSM);

KJ1acCU(UIUPOBATh XUMUYECKUE IEMEHThI, HEOPTAHUYECKUE BEILIECTBA, XUMUUECKUE PEaKIHH
(110 YMCIly U COCTaBy yYacTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEINIOBOMY 3P PEKTY);
XapakTepu3oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
MOATBEP)K/asg  ONHUCAHUE TPUMEPAMU  MOJEKYISPHBIX  ypaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKLU;

MIPOTHO3MPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX KAaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKHUX IIPEBPALLICHUH B Pa3IMUHbIX YCIOBUSIX;

BBIUYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MAaccChl BEILECTB, MAacCCOBYIO JOJIIO
XMMHUYECKOT0 3JIeMeHTa Mo (opmysie COeIMHEHHs, MAacCOBYIO JOJII0 BEUIeCTBa B PAacTBOpE,
IIPOBOJIUTH PACUYETHI 110 YPAaBHEHHUIO XUMUYECKOM pEaKIUu;

IIPUMEHSTh OCHOBHBIE OIIEPALINU MBICIUTEIBHON AEATENBHOCTH — aHAJIN3 U CUHTE3, CPABHEHUE,
000011IeHIE, CUCTEMAaTH3aIINIO, KJIAaCCU(UKAITIIO, BBISIBIICHUE PUIUHHO--CIICJICTBEHHBIX CBS3CH
— JUIsl U3yYEHUsl CBOWCTB BEIIECTB M XMMMUYECKHUX PEaKLUi, €CTECTBEHHO-Hay4YHbIE METOMbI
MOo3HAaHUS — HaONIoIeHWe, U3MEpPEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peaibHbId U
MBICJICHHBIN);

CJIeJIOBATh MPAaBUJIAM MOJIb30BAHUS XMMHUYECKON MOCYI0i U 1ab0opaTOpHBIM 000PYOBaHUEM, &
TaK)Ke IpaBuiiaM oOpallleHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBIIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHUI0 U COOMpPaHMIO Ia3000pa3HBIX BEIIECTB
(BoOpoia M KHUCJIOPO/A), NMPUTOTOBIEHHUIO PACTBOPOB C OMNPEIENIEHHOM MaccoBOM Josiei
pPacTBOPEHHOIO BEIECTBA, IUIAHUPOBaTb M IPOBOJUTH XMMHUYECKHE OKCIIEPUMEHTHI 110
paclio3HaBaHUIO PACTBOPOB IIENIOYE€H M KHUCJIOT C TOMOIIBI0 HHIUKATOPOB (JIAKMYC,
(beHondTanenH, METUIOPAHXK U JPYyTHe).

K koHy oOyuyeHust B 9 kjacce npeaMeTHbIE pe3yibTaThl HA 0230BOM YpPOBHE JOJIKHBI OTPaXaTh
c(OPMHPOBAHHOCTh Y O0YHAIOIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX NOHATHUN: XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
HOH, KAaTHOH, AaHUOH, IIPOCTOE€  BEILIECTBO, CJOXHOE  BEUIECTBO, BAJECHTHOCTD,
JNEKTPOOTPULIATEILHOCTD, CTENEHb OKHUCIICHHS, XUMHUYECKAs PpEaKlMs, XUMUYECKas CBS3b,
TETIOBOM () (EKT peakIiu, MOJIb, MOJIIPHBI 00BEM, pacTBOP, SJCKTPOIUTHI, HEAJICKTPOIUTHI,
UIEKTPOIUTHUYECKAs JAMCCOLMAIMS, pPEaKLUUd HOHHOTO OOMEHa, KaTalu3aTrop, XMMHUYECKOoe
paBHOBecue, oOpaTHMble W HEOOpaTHMbIE pEaKIUH, OKHCIUTEIHbHO-BOCCTAHOBUTEILHBIC
peakunu, OKHUCIUTENb, BOCCTAHOBHUTENIb, OKHCICHHME M BOCCTAaHOBIEHHUE, AJUIOTPOIUS,
aM(pOTEepPHOCTh, XUMHUUECKasl CBS3b (KOBAJICHTHAs, HOHHAS, METAJUNINIECKast), KPUCTATUINIECKAs
pemeérka, KOppO3Msl METaJUIOB, CIUIABBI, CKOPOCTb XHMMHMYECKOM PEAaKUUH, IPEIEIbHO
nomnycrumMast konuenTpanus 111K Bemectsa;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHWYECKUX IOHSATHUH M NPUMEHSATH 3TU MOHSTHS
IIPY OIIMCAHWUM BEIECTB U UX IPEBPAICHUN;

UCIOJIb30BaTh XMMUYECKYI0 CHMBOJIUKY Ul COCTaBJICHHMsS (OPMyJ BEUIECTB U YpaBHEHUI
XUMHUYECKUX PEAKLIUM;

ONPEACIIATh BAJCHTHOCTb M CTENEHb OKHUCIECHUS XMMHUYECKHX JJIEMEHTOB B COEIMHEHMSX
Pa3IUYHOIO COCTaBa, MPHUHAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJlacCy COEIUHEHHM IO
(dbopmynaM, BUA XUMHUYECKOH CBA3M (KOBaJICHTHAs, HOHHAs!, METAJJIMUECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsa]l MOHA M0 XUMHYECKOH (opMmyIe, XapakTep Cpelbl B BOJIHBIX PacTBOpax
HEOPraHMYECKUX COCUHEHUM, TUIl KPUCTAJUNINYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;
packpeiBaTh cMmbica Ilepuonunueckoro 3akona JI. M. MenpaeneeBa W J1€MOHCTPUPOBATH €T0
MOHMMAaHKE: ONHCHIBATh U XapaKTepu30BaTh TaOnMMuHylo (opmy Ileproamueckoil cucTeMbl
XMMHUYECKHX 3JIEMEHTOB: pa3MyaTh MOHATHUS «TJIaBHas MoArpynna (A-rpynmna)» U «1o0odHas
noarpynna (b-rpynmna)», Manble u OosblIMe TEPUOIBI, COOTHOCHTH OOO3HAYEHUs, KOTOPHIE
UMEIOTCSI B NEPUOJUYECKOM Tabiuie, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XMUMHAYECKHX JIEMEHTOB (COCTaB U 3apsij si/ipa, 0OIee YMCIIO HIEKTPOHOB M PAaCHpeaAeTICHHE UX
[0 3JIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB



9JIEMEHTOB M MX COCAMHEHHWH B TpeiesiaX MaJbIX MEPHOIOB M TIABHBIX HMOATPYII C yIETOM
CTPOEHUS UX aTOMOB;
KJ1acCU(UIUPOBATh XUMUYECKUE IEMEHThI, HEOPTAHUYECKUE BEILIECTBA, XUMUUECKUE PEaKIHH
(mo 4YmMcay W COCTaBy Yy4YacTBYIOIIMX B pPEAKIMU BEIIECTB, MO TeroBoMy 3¢ dexTy, 1o
M3MEHEHHUIO CTENEHEH OKUCICHUS! XUMUYECKUX PJIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) OOIIME M CHEIM(PUICCKHE XUMHUYECKHE CBOMCTBA MPOCTHIX H
CJIO’KHBIX BEILECTB, MOATBEPIKIasi ONMMCAHUE TPUMEPAMU MOJICKYJISIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;
COCTaBJIATh YPaBHEHHUs JJIEKTPOJUTHUECKOW JUCCOLUALMN KHUCIIOT, EJIOYEH U COJIEH, MOJIHBIE
U COKpalléHHbIE YpaBHEHHs peakuuid HOHHOTO OOMEHa, ypaBHEHHsS  peaKIiuii,
MOJITBEPKIAIONINX CYIIECTBOBAHUE T'€HETHYECKOH CBS3M MEXAY BEUIECTBAMHU pa3IHMYHBIX
KJIACCOB;
packpeplBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBHUTEIHHBIX
COCTaBJICHUS JIEKTPOHHOTO OallaHCa ITHX peakiuii;
IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT X CTPOEHHsI, BO3MOKHOCTH MPOTEKAHHS
XUMHUYECKHUX MPEBPALICHUN B Pa3IMUHBIX YCIOBUSIX;
BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSPHYIO MAacchl BEIECTB, MAacCCOBYIO JOJIIO
XMMHUYECKOT0 3JeMeHTa Mo (GopMyse COEAMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBAa B PacTBOpE,
MIPOBOJIUTH PACUETHI 110 YPaBHEHUIO XUMHUECKON PEaKIINH;
coOroAaTh MpaBuiia MOJIb30BAHUS XMMHUYECKON MOCYI0M U 1a00paToOpHbIM 000pYJOBaHUEM, a
TaK)Ke MpaBuja 0OpalleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMU I10 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOMpaHHMIO Ia3000pa3HbIX BEIIECTB
(amMmMUaka ¥ yriieKucioro rasa);
MPOBOJUTHh PEAKIMH, TOATBEPKIAIOIINE KAYEeCTBEHHBI COCTaB pPAa3lIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM NMYTEM XJIOPUA-, OPOMUA-, HOAUI-, KapOoHaT-, (pocdaT-, cuIMKar-,
cynbdar-, THIPOKCUA-UOHBI, KATHOHBI aMMOHHSI ¥ HWOHBI H3YYCHHBIX METAJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX paCTBOPaX HEOPraHMYECKUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE OTIEPALIUU MBICIUTEIHLHON EATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
000011IeHNe, CHCTEMATH3aIMIO, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€H — ISl M3YYEHUS
CBOMCTB BEIIECTB W XHMHUYECKHX pEAKIHil, €CTeCTBEHHO-HAyYHbIE METOAbl MO3HAHUS —
Hal00IeHNe, U3MEPEHNE, MOJICITUPOBAHHE, IKCIIEPUMEHT (PEeabHbIA U MBICJICHHBIN).
TeMaTnyeckoe NIAHMPOBAHUE

peakuuMii  MOCPeACTBOM

8 kuace
No HanmenoBanue paznenos Kon-Bo | Kon-Bo | B T.u. HaK.p. U mpakTuy. 20P
/1 YacoB | YacoB IO 3aHATHUS
1o paboueit | K. p. | IIposep | IIpoekt
®OII | nmporpam OYHBIE
Me paboThI
1. | [lepBoHauaNbHBIC XUMUYECCKHE 20 20
TTOHSITHS
2. | Baxwneiimme npeacTaBuTeNn 30 30
HEOPraHMYECKHX BEIIECTB
3. | [lepuoanueckuii 3aK0H U bubnuore
[lepuonnueckas cucrema ka [IOK
XUMUYECKHX demMeHToB /1. M. https://m.e
MenzeneeBa. CTpoeHHE aTOMOB. 15 15 dsoo.ru/7f
XuMHuueckas CBs3b. 41837c
OkuCIUTEnHHO-
BOCCTaHOBUTEJIbHBIE PEAKIINH
4. | Pe3epBHOE Bpemsi 3 3
HTtoro 68 68



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 kJjacce

Ne HanmenoBanue pasznenos Kon-so | Kon-Bo | B T.4.Hak.p. U mpakTuu. 20P
/T 4acoB | 4acoB IO 3aHATHUS
1o paboueii | K. p. | IIposep | Ilpoekr
®OII | mporpam OYHBIE
Me paboThI
1 BemecTBo 1 XuMudeckue peakimuu 17 17
bubmuore
2. | HemeTamisl 1 UX COCAUHECHUS 25 25 xa [JOK
3. | MeTayuibl U MX COEIMHEHUS 20 20 https:/m.e
4, | Xumus 1 oOKpy’Karolias cpena 3 3 dsoo.ru/7f
5. | Pe3epBHOE Bpems 3 3 412636
Hroro 68 68



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

Kmacc: 8
Yunreib:
KonuuectBo yacoB Ha 2023/2024 y4eOHbIii ro

KAJIEHIAPHO-TEMATUYECKOE INTAHMPOBAHUE

Bcero uacos

68

YacoB B HEEIIO

CBomHas BEJOMOCTE YacoOB 3a I'of.

YueOHble YeTBEPTHU KonnuecTBo yacoB 1o nporpamme
1 yeTBepThH
2 4eTBepTh
3 yeTBEpPTH
4 yeTBEpTH
l'on 68
No No Paznen, Tema ypoka Kou-Bo Hara Koppek
n/n ypokKa 4acoB THUPOBKa
B pasjelne
1. [Ipeamet xumuu. Poiab XuMum B )KU3HU 1
yeJjioBeka. Tela U BemecTsa
2. [TonsiTue 0 MeTOAaX MO3HAHUS B XUMUU 1
3. [Mpaktuyeckas padora Ne 1 «IIpaBuna paboTsl B 1
J1a00paToOpUM B MPUEMBI OOpAITICHUS C
71a00paTOPHBIM 000PYI0BAHUEM
4, Yuctele BemecTsa 1 cmecu. Crioco0bl 1
pasjaeseHus cMecen
5. [Tpaktrueckas padota Ne 2 «Pa3nenenue cmeceit 1
(Ha mpUMepe OYMCTKU TOBAPEHHOM COJIN)»
6. ATOMBI U MOJIEKYJIBI 1
7. XHWMHUYECKUE IJIEMEHTHI. 3HAKHU (CHMBOJIBI) 1
XUMHUYECKHX JIEMEHTOB
8. [IpocTsie u ClIOKHBIE BEIIECTBA 1
0. ATOMHO-MOJIEKYJISIPHOE YICHUE 1
10. 3aKOH MOCTOSIHCTBA COCTABA BEIIECTB. 1
Xumuueckas popmysa. BaaeHTHOCTh aTOMOB
XUMHYECKHX JIEMEHTOB
11. OtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS 1
MOJIEKYJIsIpHas Macca
12. MaccoBas 1o XUMAYECKOTO DJIEMEHTA B 1
COCIIMHEHUU
13. KonunyecTBo BeniecTBa. Mosb. MosisipHas Macca 1
14. OuU3NYECKUE U XUMUYECKUE SIBJICHUS. 1
XuMuyeckas peaxius
15. IIpu3Haky U ycia0BHs NPOTEKAHUS XUMUYECKUX 1
peaxkuuii
16. 3aK0H COXpaHEHHUS MacChl BEIIECTB. 1
XHUMHUYECKUE YPABHEHMUS
17. BrrunciaeHus Kom4yecTBa, MacChl BEIISCTBA IO 1




YPaBHCHUAM XUMHUUCCKUX peaKL[I/Iﬁ

18. Knaccudukanus XuMH4eCcKUX peakIiuii
(coennHeHMs, pa3IOKEHUS, 3aMEIICHUS,
oOMeHa)

19. M. B. JIoMOHOCOB — yUY€HBIH-3HIIUKIIONEIUCT.
O00011eHNE U cCUCTEMAaTU3ALM 3HAHUI

20. Kontponbnas padota Nel o reme «Bemectsa u
XUMHUYECKHE PEAKITUNY

21. Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopoa — sneMeHT U IpocToe BEIIeCTBO.
O30H

22. duznyecKkre 1 XUMUYECKHE CBOMCTBA
KHUCJIO0poAa (peaKLUu OKUCIIEHUS, TOPEHHUE).
ITousttuie 00 oxcumax

23. CriocoOsI ToTy4eHHUsT KUCIIOpoia B 1abopaTopuun
Y IPOMBINUICHHOCTH. [IprMeHenne Kucaopoaa

24, TennoBoii 3¢ ekt XuMUIecKoil peakiuy,
MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUH, IK30-
Y DHJIOTCPMUYCCKUX PEAKIIUIX

25. TomnuBo (HedTh, yroyb U MeTaH). 3arps3HeHUE
BO3/YyXa, CIIOCOOBI €r0 NMPeI0TBpaILeHHs]

26. [Ipaktuyeckas padora Ne 3 o Teme
«[lomyuenne u cobupanue KUCIOpoa, N3yIeHNE
€ro CBOWCTB)»

27. Bonopon — 37eMeHT U MPOCTOe BEIECTBO.
Haxoxnenue B mpupojie

28. duznueckre 1 XMMHUYECKHE CBONCTBA BOJIOPO/IA.
[IpumeneHue Bogopoaa

29. [TonsTHe 0 KMCIOTAaX U COMIX

30. Crioco0bI mosTydeHust BOIOPO/ia B JIA0OPATOPHH

31. [Tpaktrueckas padota Ne 4 o Teme
«[Tomyyenue u cobupanue Bo0poJa, U3ydeHUE
€ro CBOWCTBY»

32. Monsipaslii 006€M ra3oB. 3akoH ABOraapo

33. Borunciienus 00bEMa, KOJIMUECTBA BEIIECTBA
rasa Io ero u3BeCTHOMY KOJINYECTBY BEILIECTBA
Wi 00bEMY

34. Beruuciienust 00bEMOB ra3oB 110 YpaBHEHHUIO
peaklry Ha OCHOBE 3aKOHA 0ObEMHBIX
OTHOILICHUH Ia30B

35. DU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIbI

36. CocraB ocHoBanuil. [TousiTue 06 HHIAUKATOpaX

37. Bona xak pactBopurens. HaceleHHbIE 1
HEHACBILEHHBIE PacTBOPHI. MaccoBas 1014
BEIIECTBA B PACTBOPE

38. [IpaxTrueckas padora Ne 5 o Teme
«[IpuroToBrneHue pacTBOPOB C ONPeACIEHHON
MacCOBOM JIOJIEH PACTBOPEHHOIO BEILIECTBAY

39. KonTponbaas padora Ne2 o teme «Kuciaopo.

Bopopon. Boga»




40. Oxcunsl: cocTaB, KacCupUKaIIUS, 1
HOMEHKJIAaTypa

41. [lonyyeHnue u XUMHYECKUE CBOMCTBA 1
KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHJIOB

42. OcHoBaHHS: COCTaB, KJIacCU(UKAIIHS, 1
HOMEHKJIAaTypa

43. [TosryyeHue m XUMHYECKUE CBOMCTBA OCHOBaHUI 1

44, Kucnotsr: coctas, knaccudukaus, 1
HOMEHKJIaTypa

45. [TosryyeHue U XMUMHYECKUE CBOMCTBA KUCIIOT 1

46. Conu (cpenHue): HOMEHKIIATypa, CIIOCOOBI 1
MOJIYYEHUS, XHMUYECKUE CBOWCTBA

47. [paktuyeckas pabora Ne 6. Pemenue 1
AKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «OCHOBHbBIE
KJIACCHI HEOPTAHMUYECKUX COSAMHCHUI

48. I'enetnueckas cBA3b MEXKAY KiaccaMu 1
HEOPTaHMUYECKHUX COSAMHEHHIA

49. O0600611eHre U crucTeMaTu3alus 3HaHU| 1

50. Kontponbnas padota Ne3 o teme "OcHOBHBIE 1
KJIACChI HEOPTAHMYECKUX COSTMHEHMIA"

51. IlepBble MOMBITKH KJIACCU(PUKALNN XUMUUECKUX 1
3eMeHTOB. [IoHATHE 0 TPYIIax CXOIHBIX
HJIEMEHTOB

52. Ilepnonnueckuit 3akoH u [lepuonnueckas 1
cucTeMa XuMU4ecKux 3yemeHToB /1. U.
Meneneena

53. [lepuroapl, TPYIIIbI, MOATPYIIIBI 1

o4, Crpoenue atoMoB. CocTaB aTOMHBIX SJIEP. 1
H3oTomnsl

55. CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB 1
aneMeHToB llepuoanueckoii cuctemsr . U.
Menaeneena

56. XapakTepUCTUKAa XMMUYECKOTO MJIEMEHTA I10 €r0 1
nojoxkeHuto B [lepuoguyeckoii cucreme /. 1.
Menaeneena

57. 3nauenue [lepuoguueckoro 3akoHa st 1
pa3Butus Hayku U npaktuku. 1. 1. Menneneen
— Y4Y€HBIH, NIEIaror U IPaKIaHUuH

58. DNeKTPOOTPULIATEIBHOCTh ATOMOB XUMUUECKUX 1
3JIEMEHTOB

59. HoHHas XMMHUYECKas CBA3b 1

60. KoBasieHTHast OJISIpHASE XUMHIECKAsl CBSI3b 1

61. KoBaneHTHas HenossipHasi XUMUYECKas CBA3b 1

62. CreneHb OKHCIICHHSI 1

63. OKHCAUTENFHO-BOCCTAHOBUTEIHHBIE PEAKIIHH 1

64. OxkucIUTEeNnu ¥ BOCCTAHOBUTENIH 1

65. Kontponbhas padora Ne4 o teme «CtpoeHue 1
atoMa. XMMUYECKasi CBSI3b»

66. PesepBHEIit ypok. O000IICHHE 1 1

CHCTEeMaTH3alis 3HaHUH




67.

PesepBHelit ypok. O6001ICHHE U
cUucTeMaTU3alus 3HaHu!

68.

Peseprubiil ypok. O6001eHue 1
CUCTeMaTH3alHs 3HAaHHUHA




Kitace: 9
Yunreib:

KAJIEHJAPHO-TEMATUYECKOE INTAHUPOBAHUE

KonuuectBo yacoB Ha 2023/2024 y4eOHbIii ro

Bcero uacos

68

YacoB B HEEIIO

CBomHas BEJOMOCTE YacoOB 3a I'of.

YueOHble YeTBEPTHU KonnuecTBo yacoB 1o nporpamme
1 yeTBepThH
2 4eTBepTh
3 yeTBEpPTH
4 yeTBEpTH
l'on 68
No No Paznen, Tema ypoka Kou-Bo Hara Koppek
n/n ypokKa 4acoB THUPOBKa
B pasjelne
1. [lepuonuueckuii 3akoH. [leproanueckas 1
cHCTEeMa XUMHYECKuX 31eMeHToB J[. 1.
Menaeneena
2. 3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB 1
XUMHUYECKHX 2JIEMEHTOB MEPBBIX TPEX MEPHOJIOB
3. Knaccudukanus u HoMeHKIaTypa 1
HEOPTaHMYECKHUX BEIICCTB
4, Buasr XuMHU4IeCcKOM CBSI3H M THITBI 1
KPUCTAITMYECKHUX PEIIETOK
5. Konrponsnas padora Nel no reme «IloBTopenue 1
U yriyOJieHue 3HaHUI OCHOBHBIX pa3/ieioB
Kypca 8 Kiiacca»
6. Knaccudukanus XuMUIEeCKUX PEaKIHid 1o 1
pa3IUYHBIM MPU3HAKAM
7. [TonsTe 0 CKOPOCTH XUMHUYECKOH peaKIIUu. 1
[ToHsITHE O TOMOTEHHBIX U TE€TEPOTEHHBIX
peakuusix
8. Ilonatue o xumuueckoM paBHOBeCUH. DaKTOPHI, 1
BIIUSIOLIME HA CKOPOCTh XUMUYECKOI peakiuu 1
MOJIOKEHHUE XUMHYECKOTO PABHOBECHS
9. OKHCIIUTENbHO-BOCCTAHOBUTEINIbHBIC PEAKLIUU 1
10. Teopus 3AEKTPOIUTUYECKON TUCCOLUALINH. 1
CunbHble U clla0dble AIEKTPOJIUTHI
11. HonHble ypaBHEHHS peaKIuit 1
12. XHUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHMI B 1
CBETE MPECTABICHUN 00 JEKTPOTUTHIECCKON
JUCCOLIMAIIIU
13. XuUMHYECKUE CBOMCTBA COJIEH B CBETE 1
MpeACTaBICHUHN 00 AIEKTPOIUTHICCKON
JUCCOLIUAIIIU
14. [lonsiTue 0 ruapoIU3€E coneit 1




15.

O0001IeHME U CUCTEMATU3ALMA 3HAHUM

16.

[IpakTrueckas padora Ne 1. «Pemenue
IKCTIEPHUMEHTAIBHBIX 337a4»

17.

Konrponsnas padora Ne2 o reme
«ONEKTPOIINTHYECKAS TUCCOLAALIMSL.
XHWMHYECKUE PEAKIIMH B PACTBOPaxX»

18.

OO0mas xapakTepuCcTUKa TaJOreHOB.
XHWMHUYECKUE CBOMCTBA HA MPUMEPE XJIOpa

19.

XJ'IOpOBO,Z[OpOI[. Consanas KHCJI0Ta, XUMHYCCKUC
CBOﬁCTBa, MOJIY4CHHUEC, IPUMCHCHUC

20.

[IpakTrueckas padora Ne 2 o Teme
«ITomyueHue constHON KUCIIOTHI, U3yuyeHHue e
CBOMCTB»

21.

BI)I'-II/ICJ'IeHI/ISI 10 ypaBHeHI/ISIM XUMHNYCCKHUX
peakuui, eciii OJlMH U3 PearcHTOB JaH B
N30BITKE

22.

OO6mras xapakTepucTruka 3J1eMeHTOB VIA-
TPYIIIBI

23.

ANnoTponHble MOAU(HUKAIINN CEPBI.
HaxoxneHune cepsl ¥ €€ COCIMHEHUN B IPUPOJE.
XHUMHYECKUE CBOMCTBA CEPBI

24,

CepoBogopo, cTpoeHHe, (PU3HIECKHUE U
XMMHUYECKHE CBOWCTBA

25.

OKCI/I,I[LI CCPHhI. CCpHaH KHUCJI0Ta, (bPISI/I‘-IeCKI/IC n
XHUMHUYCCKUC CBOfICTBa, IMPUMCHCHHUC

26.

XHUMUYECKUE PEAKIUH, JeKAIUE B OCHOBE
MIPOMBINIIEHHOTO CIIOCc00a MOTYy4YeHUs CEPHON
KHUCJIOTBhL. XUMUYECKOE 3arps3HEHNE
OKpY>KaroIleH Cpelibl COSAUHEHUSIMU CEPBI

27.

Brrunciienne MaccoBo# 10JIM BBIXOAA ITPOTYKTA
peakimun

28.

OO61mas xapakTepucTuka 3JeMeHTOB V A-
rpynnsl. A30T, paclipoCTpaHEHHE B IPUPOJIE,
dbu3znyecKkre U XUMHUYECKUE CBOMCTBA

29.

AmMHaK, ero GpuU3n4YecKre U XuMHUECKUe
CBOMCTBA, NIOJIYYEHHE U IPUMEHECHHE

30.

[IpaxTrueckas padora Ne 3 o Teme
«IlonyyeHne aMMHaKa, U3y4eHHUE €r0 CBOMCTBY»

31.

A30THas KUCIIOTa, €€ PU3NUECKUE U XUMUYECKHE
CBOICTBa

32.

Hcnonb3oBaHWEe HUTPATOB U COJIEH aMMOHUS B
KayecTBE MUHEPAJIbHBIX YIOOPEHH.
XHUMHUECKOE 3arpsA3HEHNE OKPYKAIOIIEH cpeibl
COEJIMHEHUSIMH a30Ta

33.

docdop. Oxeun dpocdopa (V) u pochopuas
KHCJIOTa, (PU3NYECKUE U XUMHUYCCKHE CBOWCTRA,
MOJTyYCHUE

34.

Hcnonb3oBanue pocdaToB B KauecTse
MUHEPAJIbHBIX yI00peHui. 3arps3HeHre
MIPUPOIHOM cpeabl hochaTamu

35.

VYriepon, pacpocTpaHEHUE B IPUPOJE,




(1)I/I3I/I‘-ICCKI/IG 1 XUMHYECKHE CBOMCTBA

36. Oxkcunpl yriepoja, ux pusndeckue u 1
XUMHUYECKHE CBONCTBA. DKOJIOTHYCCKHUE
po0JIeMBl, CBsI3aHHbIE ¢ OKcHaoM yriepoaa (1V)
37. VrojbHas KACIIOTa U €€ COJIN 1
38. [Tpaktrueckas padota Ne 4 o reme "l[lonyyeHue 1
yraekucioro raza. KauecTBeHHas peakius Ha
KapOoHaT-MOH"
39. IlepBoHaYaIbHBIC MOHATHS 00 OPraHUYSCKUX 1
BEIECTBAX KAK O COCTUHEHUSX yriiepo/ia
40. Kpemuuii u ero coequueHus 1
41. [IpakTrueckas padora Ne 5. Pemenue 1
AKCTIICPUMEHTAIBHBIX 33724 I10 TEME
«BaxaeHme HeMeTauIbl ¥ UX COCTUHCHHUS)
42. KonTponbhas padora Ne3 no teme «Baxueiimne 1
HEMETAJUIbl U UX COCTUHCHUS)
43. OO1m1ast XxapaKTepUCTHUKA XUMHUECKUX JIEMEHTOB 1
— MeTajII0B. MeTajimndecKkas CBsI3b U
MeTaJUTHYeCcKas KpUCTaJUTMUeCcKas pemeTKa.
POu3NYeCKUe CBONCTBA METAJIJIOB
44, XHWMUYCCKUE CBOMCTBA METAILIIOB. 1
DNEKTPOXUMHUECKUN Psii HAIIPSLDKEHUN
METAJIJIOB
45, O61ue criocoObl MOTYYeHHUS METaIOB. 1
CrnaBel. BeraucieHus 1o ypaBHEHHSIM
XUMHUYECKHUX PEaKIIHii, €CIIM OJIUH U3 PEarcHTOB
COJICPIKUT IPUMECH
46. [ToHsiTHe 0 KOPPO3UU METAJIIOB 1
47. [IlemounHbpIe METAILIBI 1
48. OKcuibl ¥ THIPOKCUIBI HATPUS U KU 1
49, [lenouyHO3eMEIbHBIC METAILIBI — KAJbLHH 1 1
Maraui
50. BaskHelIIe CoeTMHEHNS KaIbIIUs 1
51. O06001IeHNEe U CHCTEMATH3aLKs 3HAHUHT 1
52. JKécTkoCcTh BOJIBI U CTIOCOOBI €€ yCTpaHEHUs 1
53. [MpakTraeckas padora Ne 6 mo Teme "KEcTkocTh 1
BOJIbl U METOJIbI €€ yCTpaHeHus"
54, AJTroMUHII 1
55. AmMdoTepHbIe CBOMCTBA OKCHAA M THIPOKCHUIA 1
56. Keneso 1
57. Oxcunsl, Tuapokcu bl u conu xenesa (1) u 1
xenesa (111)

58. O6o00mIeHre U cHCTEeMaTH3alKs 3HAHUH 1
59. [Tpaktrueckas padota Ne 7. Permenue 1
IKCIIEPUMEHTAILHBIX 33724 10 TEME

«BaxkHeme MeTaJljIbl U UX COCTUHCHUSD)
60. Brruncnenus o ypaBHEHUSIM XUMHUYECKUX 1

peaKHHﬁ, CCJIM OOWH N3 pCarcHTOB IaH B




M30BITKE WK COJEPIKUT MpUMecH. Beruucienus
MacCOBOM JI0JIM BBIXOJ1a TPOAYKTA PEAKIIUU

61. OG6OoO0LIEHHE ¥ CHCTEMATU3AIINS 3HAHUI

62. KonTponbhas padora Ne4 no teme «Baxneitmne
METaJUTBI U UX COSTMHEHUS

63. BemecTBa 1 MaTepuasl B MOBCEAHEBHON KU3HU
9eJIoBeKa

64. XUMHUYECKOE 3arpsi3HCHUE OKPY)KAIOLICH CPeJIb

65. Postb XumMuM B peIeHUN YKOJOTHUECKUX
po0JieM

66. PesepBHEIit ypok. O000IICHHE 1
CUCTeMAaTHU3alHs 3HAHHUHA

67. .
PesepBHelit ypok. O600ICHNE U
crucTeMaTu3alus 3HaHUI

68. PeseprubIil ypok. O6001eHIE 1

cUCTeEMaTHU3anud 3HaHUN










