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COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJlIOBEKa. XMMHS B CHUCTEME HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocrositHue BemiecTB. [lonstue o
METOJIaX MMO3HaHUs B XUMUU. YuCThIe BemecTBa U cMecH. CIIocoObI pa3ieIieHUs] CMECeH.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHbIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasA Macca. OTHOCUTENIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemecrBa. Mosb. MossipHass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢hopMyniaM XUMHUECKUX COSAMHECHUN.

®u3nueckue M XHUMHYECKHUE SBJICHUS. XUMHUYECKAsl peakiuss U €€ MNpPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKkue ypaBHeHus. Kinaccupukanus XUMUYECKUX PEaKIui
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XMMHYECKOM IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBJIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJCHCALMS BOJb) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONHCAaHWE TPU3HAKOB MIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICICTBHE CEPHOU KHUCIOTHI C XJOPUAOM Oapus, pasznoxkenue ruapokcuna menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keje3a ¢ pactBopoM coiu Mmenu (), usydenwe crocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINA,
xpomaTtorpadusi, TMpPOBENEHHWE OYUCTKA TMOBAPCHHOW CONM, HAOIIOACHHE W OIMCAHHE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — 37€MEHT M IPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (peaKluyd TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoje. O30H — anaoTporHas MOAH(PUKAIUS
KHCIJIOPOJIA.

TemnoBoit >hdexT XuMHUYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »smemeHT W mpocTroe BemiecTBO. HaxoskaeHue Bojopoja B MPUPOJE,
buznyecKkrue 1 XuMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oyueHus. KucioTe! u comnu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBOpMMOCTh BemiecTB B Boje. MaccoBasi JOJsl BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BObI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust neopranmyeckux coeauHeHnid. Oxcunpl. Knmaccudukanus OKCHIOB:
coneoOpa3yrolue (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
oKcuI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.



OcHoBanmsi. Knaccudukanuss ocCHOBaHM: MIENOYM W HEPACTBOPUMEBIE OCHOBaHUSI.
Homenknarypa ocHoBanuil. dusznueckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @u3nyeckrue U XUMUYECKue cBoicTBa cosei. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrio3HaBaHME W HW3y4YEHHE CBOMCTB KHCIOpOJa, HAOIIOJCHHE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3amMojeiicTBue Bogopoga ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH PAacCTBOPEHHOTO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOIIO/ICHUE W3MEHEHUSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAx KHUCIOT U IIEIOYEH, M3ydeHue
B3aumoeiictBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHe O rpymnmax
CXOJHBIX 2JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE ra3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkomepuognas u niauHHONepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX AreMeHTOB [lepuonndeckoil CUCTEMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. . Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIaM U EPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monsipHas u HeMnoJIsipHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

CreneHb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

M3y4eHHE OO0pa3loB BEIIECTB METAVIOB U HEMETAJIOB, B3aUMOJICHCTBHE THAPOKCUAA
[MHKa C pacTBOpaMHU KUCJIOT U ILEJI0Yel, MPOBEIEHUE OIbITOB, WILIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).

Meostcnpeomemnuwie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d IPU U3YyYEHMM XUMHUHU B 8 KJIacCe OCYILECTBIISIETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATUH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MIPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO--Hay4HbIE IOHATHS: HaydHbIM (akT, Trumnoresa, TEOpHUs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, H30TOIBI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsij, BELIECTBO, Telo, 00BEM, arperaTHoe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuHepasibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
MCKOIIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peaKust

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX IEPUOJOB, KaMs, KaJblMsl MU HUX COEAMHEHUH B COOTBETCTBUM C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMIbl XHMHUYECKOH CBA3M. THIBI KPUCTANIMUYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3U.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB. XMUMHYECKHE CBOHCTBA
BEIIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJIAaCCAM HEOPraHMYECKHX COECIUHEHUH, I'eHeTHuYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKAM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B PEaKIUH BEUIECTB, MO TEMIOBOMY 3(QeKTy, Mo HM3MEHEHHWIO CTeNneHen
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO YYacTHIO KaTajau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTne o cxopoctu Xxumuueckoi peaxuuu. ITonsTue 06 oOpaTUMBIX U HEOOpPATHMMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH, 3SJIEKTPOHHBIM OalaHC OKUCIUTENBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlIeHHE YPAaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHbI,
AQHUOHBI. MexXaHu3M JAMCCOLMAlMM BELIECTB C pa3IUYHBIMH BHJAMH XHUMHUYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOIUTHI.

Peakiun moHHOro o6MeHa. YClOBHs HMPOTEKAHUS peakiMii HOHHOTO OoOMeHa, MOJHbIE U
COKpalllEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIOT, OCHOBAaHUN U COJIel B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTalioB (rpadura W aiMmasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpus),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOH pEakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, UCCIEI0BaHUE IIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, MpoIllecca AUCCOLMAIIUN
KHUCJIOT, IIeJo4Yel U cojeil (BO3MOJKHO HCIIOJIb30BaHME BHJEO MAaTEpUajoB), MPOBEACHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJKka, BblIelIeHHe ra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (FOpEHHE, peakluu pas3IokKEeHUs, COEAMHEHHUS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KauyeCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUsT aTOMOB, XapaKTEpHBIE
crenieHu okucineHus. CrpoeHue M (U3NYECKHE CBOMCTBA MPOCTBIX BEIIECTB — T[aJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHasg  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/ia Ha OPraHu3M 4esloBeka. BaxkHelme Xaopuabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIHBIE MOJU(HKAIIMK KUCIOPOJA U Cepbl. XUMHUYECKHUE CBOICTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3MYeCKHMe M XMMUYecKHe cBoHcTBAa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOume Kak MpeacTaBUTENs Kilacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPEeakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklus Ha cyiabgaT-uoH. HaxoxeHnue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COEJMHEHUSIMHU Cepbl (KHCIOTHBIE JOKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepuctuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUEe Hu
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMUak, ero Gpu3n4eckue u XMMUYeCKHe
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ IMOJy4YeHHUE,
duznueckue W XUMHYECKHE CBOMcTBa (0OlIMe Kak TPeACTaBUTENsI Kjacca KHUCIOT U
cneunduyeckue). McnonapzoBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). PDocdop, amaoTporHble MOIUPUKALIH
docdopa, puznueckue u xumudeckue cpoiicrBa. Oxcup docdopa (V) u pocdopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaTtoB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoicTBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yraeposaa, ux pU3NYECKUe U XMMUYECKHE CBOMCTBA, IEUCTBUE HA JKUBbIE OpraHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHHs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOMCTBA, MOJydeHHE U NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcnonp3oBaHue  kapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEUIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWJIEH, AalleTUJICH, ATAaHOJ, IJMIEPHH, YKCyCHas Kwuciora). I[IpuponHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YelOoBeKa. MarepHalbHOE E€IHUHCTBO
OpPraHMYECKUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusuueckre U XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B mpupoge. OOmme mpencraBienus o6 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxHeiimne



CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

u3ydeHrue oOpaslloB HEOPraHUYECKHX BEIECTB, CBOMCTB COJISTHOM KHCJIOTHI, MPOBEACHHE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA raJlor€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTEeHUIOB),
O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COeAMHEHUAMU (BO3MOXHO HCIOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOleHUWEe Tpouecca OOYrJIMBaHUS — caxapa IOx  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW pEakIWy Ha Cylb(paT-HOH W HaAONIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3YYEHHE CBONCTB aMMHakKa, IpPOBEICHUE
KAUeCTBCHHBIX peaknuid Ha HOH aMMOHUsA U Qocdar-nOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJCOMATEPHUANIOB), U3yYEHHE MOJENel KpUCTANIMYECKUX PEHIETOK aiaMmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOJTyYCHHE, COOMPAHHE, paclio3HABAaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl W W3Yy4YEHUE TMPU3HAKOB HMX TMPOTEKAHMs, O3HAKOMJICHHE C MPOIYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/lad Mo Teme «BaxkHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckas CBs3b M METAUIMYECKas KpUCTAJUTMYECKas
peméTka. DIEKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTawioB. PU3MUECKHEe U XUMUYECKHE
cBoiicTBa MeTtayioB. OO1Me crnocoObl Moixy4eHus: MeTayioB. [IoHATHE O KOPpO3UU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaIIBL: TIONIOkKEHUE B [leproanueckoi cucteMe XMMUYECKHX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXEHUE B TMpupoje. OPuznueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KajublLUK: noNokeHue B Ilepuoamueckoit
cucreme xumMuudeckux anemeHToB [[. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HaXxOXICHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeimue coeanHEHUs
KaJbp1us (OKCUI, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MeHneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyueckne ¥ XMMHYECKUE CBONCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepuonnueckod cucrteMe Xumuyeckux osiementoB /[l M.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0pa3llaMl METajuIoB M CIUIaBOB, HX (DM3MUYECKUMHU CBOICTBaMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HKCIIOJIB30BaHHE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPUS C BOJIOU (BO3MOYKHO UCTIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHUE CBONCTB KECTKOW BOJBI, IMpOIECCAa TOPEHHS >Kele3a B



KHCIOpoe  (BO3MOXKHO — MCIIOJIB30BAaHME  BUACOMATEpUAOB), IPU3HAKOB  IMPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITUHKa, xene3a (1) u xenmesa
(1), mequ (1), HaOnrOIEHHE W ONKMCAHKUE TPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIUHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BaxkHelre MeTaibl U UX COSAUHEHUSY.

XuMHA ¥ OKpPY:Kalomas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomip Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XHMHYECKOE 3arps3HEHUE OKpPY)KAIOILEel cpefbl (MpeaeabHas JOMyCcTUMasi KOHLIEHTpalus
BemecTs, ganee — [1J1K). Posib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTepUAIIbI).

Mesxicnpeomemmuuie ceasu

Peanuzamus MeXNpeaMETHBIX CBA3€H MPU M3y4YEHUU XUMHUHU B 9 Kilacce OCyIIeCTBISETCS
Yyepe3 HCIOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IIOHATHH, TaK W MOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHoTe3a, 3aKOH, TEOpus,
aHalM3,  CHUHTE3,  KiIaccu(UKalus,  MEePUOJUYHOCTh,  HAOIIOJIEHUE,  DKCIEPHUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUI 3apsl, MPOBOJHUKH, IOJIYIPOBOAHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBop, pacTBOPUMOCTb, KpPUCTAJUIMYECKass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHBI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, MIaHEThI, 3BE3 b1, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocHUCTEMa, MHHEpAJIbHBIE YIO0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OJIe 00Y4EHUsI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATENbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMM INOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYarOLIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPaXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OMNbITAa AEATENIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOLIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY
HACJIeINI0, NOHUMaHMs 3HA4YeHHUs XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOIo OOILIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MH(pOpManueil O MepeoBbIX JOCTUXKEHHUSIX U OTKPBITHUIX
MHUpPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

IIPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIE0BATENbCKOM, TBOPUYECKOM W JpYruxX BUAAX JEATEIbHOCTH, T'OTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH /1€ATEIbHOCTH IPHU BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHHWE U TIOCTYNKHM CBOMX TOBAPUILNEH C MO3UIMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  PEaKIMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YpPOBHIO Pa3BUTHsSI HAyKH U COCTABIISIIOIIME OCHOBY JJIst
NOHMMaHMUA  CYIIHOCTH HAayyHOM KapTHMHBI MHpa, NPEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOAbI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHON Cpeoi, 0 posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MI03HABATEJIbHBIE MOTHUBBI, HAIlPaBJICHHbIE HA IOJIYYEHHE HOBBIX 3HAHUN IO XUMHH,
HEoOXoauMBble Ul OOBSCHEHHsS HaOJI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABaTENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4yeOHBIMH TEKCTaMH, CIIPAaBOYHOH JHUTEpaTypoi, AOCTYHNHBIMH TEXHHUYECKUMHU CPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHON M HCCIEA0BATEIbCKON NEATENIbHOCTH, K OCOBHAHHOMY BBIOOpY
HalpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIeM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 3/0pOBbIi 00pa3 JKW3HM, OCO3HAHHE IMOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKorojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBwil 0€30MacHOCTH MpH OOpallleHMH ¢ XMMHMYECKHMH BeIeCTBaMH B OBITY W pealbHOMN
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(deccHii 1 Tpya pa3IudyHOro pojia, yBaXXeHHe K
TPYAy M pe3yibTaTaM TPYJIOBOM JEATEIbHOCTH, B TOM 4HCIE€ Ha OCHOBE NPUMEHEHHUS
OPEIMETHBIX 3HAaHMH 10 XWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAJIBHOW TPaeKTOpUU



MPOJODKCHHUST O0pa3oBaHUsA C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIENTHON MPO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATLCS B IPO(HECCUOHATILHOM Cpelie;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIECHHE K MPUPOAE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, IMOJIyYaeMble MPU HM3YUYEHUU XUMHUH, JJS pEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMUH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHON MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYUMBIC [JIA (1)0pMI/IpOBaHI/IH
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUCTEeMa,
MPOILIeCC, IKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUCOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENbHEIC,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHUIO YU€OHOU JEATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBUS

ba3oBble Jjornueckue aecTBUA:

YMEHHsI HCHOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHMIA:
PAaCKpbLIBATH CMBICJI XUMHUYECCKUX HOHATHHU (BBII[CJI?ITI) HX  XapaKTCPHBIC ITPU3HAKH,
YCTaHaBIIMBATh B3aMMOCBS3b C JAPYTUMU MOHATUSMHU), UCIIONH30BATh MOHATHUS I OOBACHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAaHUS M KpPUTEpUU s KiaccUPHUKaLUU
XUMUYECKUX BEUIECTB U XUMUYECKUX PEAKIUM, YCTAaHABIMBATH IPUUMHHO-CIIEICTBEHHBIE CBS3H
MeXly 00BEKTaMHU U3YyUEHHUsl, CTPOUTH JIOTUYECKUE PACCYKI€HUS (MHAYKTUBHBIE, IeYKTUBHBIE,
110 aHAJIOTMH), IeJaTh BBIBOJIbI M 3aKJIFOUCHMS;

YMCHHUEC NPUMCHATH B IPOLUECCE IMO3HAHUA MMOHATHUA (HpGI[MeTHI)Ie n MeTaHpeI[MCTHI)Ie),
CUMBOJINYECKUE (3HAKOBBIE) MOJEH, HCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATH MIHPOKO
MNPUMCHACMBIC B XUMHUH MOJCIIBHBIC IMPCACTABICHUA — XUMHWYECKUN 3HAK (CI/IMBOJ'I BJ'ICMCHTa),
xumMudeckass ¢GopMyla W ypaBHEHHE XUMHYECKOW peakluh — TMpU pelIeHud YydeOHO-
IIO3HaABaTCJIIbHBIX  3a/Ja4y, C y‘-IéTOM 9TUX MOICIBHBIX HpGI[CTaBJ'IeHI/II\/’I BBIABJIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIECTB U
XUMHNYCCKUX peaKHI/If/'I, BBIABIIATH O6HII/I€ 3aKOHOMCPHOCTHU, IMPHUYHUHHO-CJICACTBCHHBIC CBA3U U
MIPOTUBOPEYUS B U3yUAEMBbIX MPOIECCaX U SABJICHUSIX.

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B Kay€CTBE MHCTPYMEHTA MO3HAHHU, a
TaKXXE€ B Kadye€CTBE€ OCHOBBI JIsd q)OpMI/IPOBaHI/ISI TUIIOTE3bl 110 IPOBCPKE IMPABUIBHOCTHU
BBICKA3bIBAEMbBIX CYKJICHHII;

an/I06peTeHHe OIlbITa IO INIAHUPOBAHWIO, OpraHU3aliiid W MPOBCACHUIO YYCHHYCCKUX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IPOIlecca, CAMOCTOSTENILHO MTPOTHO3UPOBATH €r0
pe3ynbTaT, (GOopMyaupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOeNaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

yYMEHHE BBIOUPATh, aHATHU3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALIUIO Pa3TUYHBIX BUIOB
1 GOpM IPECTaBICHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHHUKOB (HAyYHO-TIOMYJIsIpHAsl IUTEpaTypa



XUMHYECKOTO COJIepXKaHUs, CIPaBOYHbIE TIOCOOMs, pecypchl IHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aMPOCHI IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMBIX JJIsl BBITOJHEHHS Y4E€OHBIX U TIO3HABATEIILHBIX 3a/1a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIL30BAHHS PA3TUIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (opMy mpeacTaBiICHHS
UHPOPMALIMM M WIUTFOCTPHPOBATH pEIIaeMble 3aJIa4d HECIOXHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCIOIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOW M HCCIEeNOBATEIbCKON
NeSITeIbHOCTH HH(POPMAIIHMIO O BIUSIHUH MPOMBIIUIEHHOCTH, CEIBCKOTO X0341CTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

YMEHUsSl 3agaBaTh BONPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIIHHO BBIOJHEHHS
NPEIOKEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U TMHCHhMEHHBIX TEKCTaX; [eJiaTh MPE3CHTAIUI0 PE3yJbTAaTOB BBIMTOJHEHHS XHMHUYECKOTO
IKCIIEPUMEHTa (JIa0OpaTOPHOTO OIBITA, JIAOOPATOPHOW pPAOOTHI MO WCCISAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIICIOBATEIbCKON JICATEIILHOCTH TPH PEIICHHH BO3HHUKAKOIIUX MPOOJeM Ha OCHOBE ydéTa
O0IMIMX WHTEPECOB W COTJIACOBaHHS NO3MLUK (0OCYXKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONIPECIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryasiTuBHBbIe yHHBepcaJdbHbIe y4eOHbIE TeiiCTBHA:

YMEHHUE CAMOCTOSITENIHO OMPEACIATh eI IeSITeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOK JICATEIILHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NHpuU
BBINTOJIHEHUH 33J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAaHMKA 00 M3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHU.

INMPEJIMETHBIE PE3YJIBTATHBI
B cocraBe mnpeaMETHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aTEILHOTO COJIEPIKaHMS,
YCTQHOBJICHHOTO JaHHOM (exepanpbHONW pabodell MporpaMMoOM, BBIIENAIOT: OCBOCHHBIE
o0y4arolMMHUCsT Hay4yHbIE 3HAaHUS, YMEHHUS U CIOCOOBI JefcTBUHM, cnenuduyeckue A
npeaMeTHol o0nactu «XHUMHS», BUIBl JAEATEIBHOCTH IO TOJYyYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalni, IPeoOpa30BaHMIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.
K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHI: aTOM, MOJEKYyJa, XUMUUYECKHI
JJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIpHash Macca, MaccoBas JOJsS XHMHUYECKOTO
3JIEMEHTAa B COEIMHEHHH, MOJISIPHBIM 00BEM, OKCHA, KHCIOTa, OCHOBAaHHUE, COJb,
3JIEKTPOOTPHULIATENbHOCTD, CTENIEHb OKUCIICHUS, XUMUYeCKas peaklusl, KilacCupuKaius
peaKkIuii: peakluu COEIMHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIICHUs], peaKkLun
0o0MeHa, 9K30- ¥ SHJOTEPMUYECKHE PEAKIIMH, TEIUIOBOM 3(P(PEKT peakuuu, SApo aToMa,
AIIEKTPOHHBIN CJION aTroma, aToMHas OpOWTanb, PagUyC aToMa, XUMHYECKas CBS3b,



NOJIIpHAasl M HEIOJIApHAsi KOBAJIECHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KaTHOH, aHMOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;

® WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKMX MOHITHM U IPUMEHATH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYyT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepronnueckoro 3akona . M. MenneneeBa: 1eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosnoxenus B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpynma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
00o3Ha4YeHusi, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucteMa XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e iIaccu(UIUPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUECKUE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILUIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIaCCOB, NOATBEpP)KJas ONUCAaHUE IpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4E€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (hopMyJsie COeJMHEHHs, MAaCCOBYIO JIOJII0 BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [IPUMEHATh OCHOBHBIE OINEPALMH MBICIUTEIBHON AESITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3aINI0, KIAacCU(UKALMIO, BBIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJII M3Y4YEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

e CleloBaTh IMpaBUJaM TOJb30BAaHUS XMMHUYECKOH TmoCylol M J1abopaTOpHBIM
0o0OpyJ0BaHUEM, a TaKXe MpaBUiIaM OOpaIleHUsl C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHIO
U cOOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOpPOJA W KHCIOPOJa), MPHUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEW pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

K konuy oOyueHus B 9 kJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb chOPMHUPOBAHHOCTh y O0YUAIOIIUXCSl YMEHUI:

® pacKphIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHATHUN: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPULIATENLHOCTb, CTENEHb OKUCICHMS, XMMHUYECKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOU 3((EeKT peakiu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JAUCCOLMAIMS, PpEeaKIU HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKUCIUTEIb,  BOCCTAHOBUTEIbD,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJNIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpeIeibHO TOIMyCTHMAas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSATH 3TH
HOHSITHS IIPH OIIMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHMS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUSAX PpA3JIM4YHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K OINpEACIEHHOMY
KJIacCy COeIMHEHUH Mo QopmyiaMm, BUJ XUMUYECKOW CBsI3U (KOBaJIEHTHAsl, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps)l HOHA IO XUMHYECKOH
dbopmyne, xapakTep Cpelbl B BOAHBIX PAcTBOpPaxX HEOPTaHWYECKUX COCIMHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoArpynna (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCHTH 0003HAUeHHs, KOTOpHIE HUMEIOTCSI B IEPHOAMYECKON Tabnuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AIEKTPOHOB U PACIIPESNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B Ipejieax MaJbIX MEPUOJIOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIAaCCU(UIIUPOBATh XMMUYECKUE AIIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3 dexTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOLIME M CHEUUPUUECKHE XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIMX XUMUYECKUX PEaKIHii;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUAMU KUCIIOT, IIEJI0YEd U COJIEH,
MIOJIHBIE U COKpALIEHHBIE YPaBHEHUS peaKIil HOHHOr0 OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BeELECTBAMU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHMSI, BO3MOXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO AJIEMEHTA Mo (OpMyIie COeTUHEHHS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peaklnu;

coOnrofaTh MpaBuia MOJb30BAHUS XHMMHUYECKOM TMOCyqol M J1abopaTopHBIM
o0opy/soBaHUEM, a TakKe MpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMU 10 BBIIOJHEHUIO JTa00PATOPHBIX XUMHUECKUX OIBITOB MO MOJTYYEHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMuia-, MoAMI-, KapOoHar-, ¢ocdar-,



CWJIHMKAT-, Ccynb(dar-, TUIPOKCHI-UOHBI, KAaTHOHBI AMMOHHS ¥ HOHBI HU3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MPUMEHATh OCHOBHBIE OINEPALUHM MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIlMl0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOJAbl TO3HAHHWS — HAOMIJICHHWE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Paznen 2. BaxkHeililme npeacTaBuTe/ I HEOPraHUYeCKHX BellecTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25
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Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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