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COJAEP)KAHUE YYEBHOI'O ITPE/IMETA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METOJ[aX MMO3HaHUs B XUMUU. YucThie BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3J€MEHTbl. CHMBOJIBI XHMHYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHASI MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocCBsi3b KOJIMUECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacd€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

dusznueckue M XMMHUYECKHE SIBICHHUS. XUMHUYECKas peakiuss U e MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMMOCYJ0M, MpaBWiIaMu paboThl B JabopaTtopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIICHHE W KOHJCHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) ABICHU, HabIt01eHne
U ONHCAaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pacTBopoM coiu menu (), uszydenme crocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTa, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON CONHM, HAOMIOJCHHE U ONHCAHUE
pEe3yNbTaTOB MPOBEACHUS OINBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHMsS] MAacChl, CO3JaHHE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB

Bo3nyx — cmech ra3zoB. CocrtaB Bo3ayxa. Kuciopon — 3j€eMEHT M MpOCTOE BELIECTBO.
Haxoxnaenne kucnopona B npupoje, Gu3nuecKue U XMMHUECKHe CBOMCTBA (PeaKkIuu TOpeHus).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl TMoOJydueHUs KUCIOpoJa B Jaboparopuu U
npoMbIUIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/a.

TermmoBoit >(PeKT XUMHUYECKOW peaKIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHAOTEpPMUYECKHE peakuuu. TOoImauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTtBo. Haxokaenue Bomopoia B IMPUPOIE,
dbuznyecKre 1 XUMUYECKHE CBONCTBA, MPUMEHEHHE, CITOCOOBI oNyueHusl. KuciaoTel u comnu.

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

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbel. HackimeHueie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10is BellecTBa B
pacTBope. XuMu4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIC) U HeconeoOpasytomue. Homenknarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @uU3MYECKHME UM XMMHUYECKHE CBOMCTBAa OCHOBaHWU. llonmyuenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnueckasi CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W TNpEKpallleHus ropeHus (moxkapa), 03HaKOMJIICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOeHIE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMU (HAaTpUeM U KajbliueM) (BO3MOKHO HCIIOIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMojieiicTBuss okcuga meau (ll) ¢ pacTBoOpoM cepHOUM KHCIOTHI, KHUCJIOT C MeETaUIaMH,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanyeckass cucrema xumu4yeckux iementos /[, .
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUYECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHBIE METAJUIbI, TaJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MenneneeBa. XapakTepUCTUKa XHUMHUYECKOTO 3JIEMEHTAa MO €ro IMOJOXKEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ilepunonnueckoro 3akoHa u [leproanueckoil CUCTEMbl XUMHUYECKHX JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IPOBEAECHHUE OIBITOB, WIIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepe3 HCMHOJIb30BaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX T[OHATUH, TaKk M MOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU ISl OT/AEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJEIIb, SIBIICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

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

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux »siemeHtos [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBA3M. THUIBI KPUCTAIIMUYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJjaccaM HEOPraHMYECKHUX COEIMHEHUH, IeHeTH4YecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [loHsTme o0 XuMHUyeckoM paBHOBecHMH. DakKTOpBL, BIMSAIOLNME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens aucconuanyu. CHILHBIC U CIIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONIN3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUu OT BO3ACHCTBUS pa3iIMYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHne SKCIePUMEHTANIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJIEHiCTBHE ¢ MeTallaMH, HeMeTallJIaMH,
mienoyamu).  XuopoBoaopod. ConsiHas —KHCIOTa, XMMHMYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble cTeneHu oKucieHus. CTpoeHue U (QU3NYECKUEe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIOTa, (PU3NYECKHe U XUMHUYECKHE CBOICTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cyibdar-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-Tpymnmbel. OcoOEHHOCTH CTPOECHHS AaTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usnueckue M XUMHUYECKHME CBoOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arps3HEHUE OKPYXKAIOMIEeH Cpeabl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHYECKHE CBOMcCTBa, nosyuyeHue. lMcnonb3zoBanue ¢ochaToB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TJI00ANILHOTO TOTEIUICHHUS KJIMMAaTa, TMapHUKOBBIA dPQeKT. YTOoNbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHbIE MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAK O COEIUHEHMSX yIiepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX pOJIb B OBITY M MPOMBIIUICHHOCTH. [[OHATHE 0 OMOJOTHYECKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpexacraBieHuss o6 okcuge kpemuHus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOI0 MCII0JIb30BaHMs CTPOUTEIBHBIX MaTEPHAJIOB B IOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMHUYECKHE CBOMCTBA TaJOT€HOB M UX COECJUHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKME BUIEOMATEPHAIIOB), 00pa3liaMu a30THHIX U POCHOPHBIX YA0OpEHHUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, coOupaHue, pacro3HaBaHue
U U3y4YECHUE CBOMCTB YIJIEKHCIIOTO ra3a, IIPOBEJCHUE KAaYEeCTBEHHBIX PEaklLMi Ha KapOoOHAT U
CHWJIMKaT-UOHbl W MW3Y4YEHHME MPU3HAKOB MX I[POTEKAHHs, O3HAKOMJIEHHE C MPOIyKIHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTa/jibl M MX COEeTUHEHMS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTralMueckas CBSI3b M METAJUIMYECKas KpUCTaJUITMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATpUs U Kanus. [Ipumenenne
IIECIIOYHBIX METAJJI0B U UX COCAUHCHUM.

[IlenoyHo3emMenbHBICE METAUIBl MarHul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U KaJiblus. BaxkHenume coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUe B mpupozae. Ousznyueckue u XMMUYECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
xene3a. Okcuapl, Tuapokeunbl U conu skenesa (I1) m xenesa (lll), ux cocra, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KalbllUs, aIIOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/JIA aIFOMUHUS U THAPOKCHJIA LIMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeHIIe MeTajIbl U X COCTUHCHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomip MpH XUMUYECKHUX OXKOTax U
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3oB MaTeprasoB (CTEKIIO, CIUTABBI METAJIIIOB, MIOJMMEPHBIE MAaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHU XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISIFOIIMXCS] CHCTEMHBIMU TSI OTACJIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HOH, HYKJIHJI, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMmIETKa, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIbl, TOPHBICE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOro 0Owiero o0Opa3oBaHus
JIOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €JUHCTBE Y4E€OHOM M BOCIIUTATENbHOM A€ATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMH U  JIyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MpPaBUJIAMH M HOPMaMH MOBEICHHS U
CIOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATM3ALUN 00yYarOIUXCS.

JIMYHOCTHBIE pEe3yJbTaThl OTPa)Xal0T T'OTOBHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPHEHTALU{ U pacIIMpPEHUE OIbITa JIEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMUSL:

LIEHHOCTHOT'O OTHOLIEHUs K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEJUIO, NMOHMMAHUS 3HAU€HUs XMUMHUYECKOM HAyKH B J>KM3HU COBPEMEHHOro OOILEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW MH(pOpMalMell O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 001IeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IPEJICTABICHUSI O COLMAIBbHBIX HOpPMax M NpPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHUH B
KOJUIEKTUBE, KOMMYHHUKaTHUBHON KOMIIETEHTHOCTH B 00I11eCTBEHHO TI0JIE3HOM,
yueOHOMCCIIeI0BATENbCKONW, TBOPUECKOW W JAPYIMX BHAAX JIESTENBbHOCTH, T'OTOBHOCTH K
pa3zHoOOpa3HON COBMECTHOM JESTEIbHOCTH MPH BBINOJIHEHUN YUe€OHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCHEPUMEHTOB, CO3[JaHUM YYE€OHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B IpoLecce ITON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUE M TOCTYNKM CBOMX TOBapHIlEHd C MO3MLIMHM HPaBCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI MTOCJIECTBUIN MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pPEaKlMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HayKM M COCTaBISIOIIME OCHOBY JUIS
NMOHMMAHUA  CYHIHOCTH HAy4HOM  KapTUHBl MHpa, MpeJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOJBI, B3aUMOCBA3AX YEJIOBEKA C IMPUPOAHOH Cpenoi, o posu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHUBBI, HAaIIpaBJICHHbIE Ha IIOJIyYEHHE HOBBIX 3HAHUI MO XHMHH,
HEoOXoauMBble Uil OOBSICHEHHs HAOMIOJAEMbIX IIPOLECCOB M SBJICHUH, I0O3HABaTEJIbHOM,



MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CAaMOCTOSITENIbHOI pabOThI
C y4e€OHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEPAaTypOH, NOCTYHNHBIMH TEXHHUYECKHMMM CpPEICTBaAMHU
UH(POPMALMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYyYEHHI0 M MO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHUE LEHHOCTU >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHMS K CBOEMY 3J0pPOBBIO,
YCTaHOBKHM Ha 3J0pOBbIi 00pa3 JKW3HHM, OCO3HAHUE IMOCIEACTBHI U HENPHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJICHUs] alKOrojsl, HApKOTHKOB, KypPEHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBui1 0€30MacHOCTH TpU OOpamleHHH ¢ XMMHUYECKHMMH BEUIECTBAaMH B OBITY W peajbHOM
JKU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUYCHHUIO MPO(ECCHii u Tpya pa3aIudHOro poJia, yBaKEHHUE K
TPpyly U pe3yiabTaTaM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE IPUMEHEHUS
NPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP HWHIMBUAYAIbHOW TPACKTOPUU
NPOJOHKEHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycmemHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTh aIalTHPOBATHCS B MPO(ECCHOHANBHOM Cpefe;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKHU I1esieco00pa3Hoe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHOro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY M TICUXMUYECKOMY 370POBbIO,
OCO3HAHME LIEHHOCTH COOJIIO/IEHHsI MpaBuiI 0€30IacHOr0 MOBEACHHUS NPH paboOTe C BEIIeCTBAMH,
a TAaK)Ke B CUTYyaLUAX, YIPOXKAOLIUX 310POBbIO U JKU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSTHh 3HAHUS, IMOJIydaeMble NPU H3YYEHUU XUMHHM, JJIS pelleHus
3a/71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPENOi, ISl TOBBIIIECHUS YPOBHS 3KOJIOT MYECKOM
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTe UX pelieHus
MIOCPEICTBOM METOJOB XMMUH, DKOJIOTUYECKOTO MBIIUICHHs, YMEHHs PYKOBOJCTBOBAaThCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocrtaBe MerampenMeTHBIX pPE3YyJIbTAaTOB BBIJIENAIOT 3HAUYMMBIE A (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATHX MpeIMeToB (OpMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble JEHCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETyISTHBHBIE), KOTOpbIE OOECIeYnBa0T (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHO 1eATeNbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3osrble Jornyeckue NeHCTBHUA:

YMEHUSI MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJICHUS I[P OCBOCHHMM 3HAHMIA:
pacKpblBaTh CMBICI XMUMHMYECKHX MOHATHH (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BaTh MOHATHUS U1 OOBACHEHUS
OTIENbHBIX (DAaKTOB W SBJICHHH, BBIOMpPATh OCHOBAaHMA M KPUTEPHUM JJs KiaccH]UKanuu
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKLUM, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBSI3H



MEXy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTUYECKUE PACCYXAECHUS (MHIYKTUBHBIE, 1€ TyKTUBHBIE,
10 aHAJIOT'MH), AEJIaTh BBIBOJbI U 3aKIIIOUECHUS;

yYMEHHUE MPUMEHATh B MPOLIECCEe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IPeoOpa3oBbIBATH HIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIbHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CMMBOJI 3JIEMEHTA),
XUMHU4YecKkass (GopMylna M YpaBHEHHE XHMMHUYECKOH peakuuu — TpU pPElIeHHH Y4eOHO-
MO3HABATENBHBIX 33734, C Y4ETOM OTHUX MOJCIBHBIX MPEACTABICHUN BBIBIATH U
XapaKTepu30BaTh CYILIECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XMMHUYECKHX DPEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPHUUYUHHO-CIIECACTBEHHBIE CBS3U U
IPOTHBOPEYHS B U3Y9aEMBIX MPOLIECCAX H SABICHUAX.

Ba3oBble nccienoBarebckue 1eiCTBUSA:

YMEHHUE HUCHOJb30BaTh MOCTABJIEHHbIE BOIPOCHl B KayeCTBE MHCTPYMEHTa MO3HAHUSA, a
TaKKe B KayecTBE OCHOBBI Ui (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE IPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KICHUI;

IPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HA0II01aTh 32 X010M IPOLIEcca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3yibTar, (opMyIMpoBaTh OOOOLIEHHS M BBIBOJBI IO pe3yjbTaTaM IPOBEAEHHOIO OIIBITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

Pabora ¢ undpopmanmeii:

yMeHUue BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh UH(DOPMALIMIO PA3IMUHBIX BUI0B
U GOpM IIPEICTABICHUS, OTYIAEMYIO U3 pa3HbIX UCTOYHUKOB (Hay4HO-TIONYJISIpHAst IUTepaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIe TmocoOus, pecypchl MHTepHeTa), KpUTUYECKU
OLICHUBATh TPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHUE NPUMEHSTh pa3IMuHble METObI U 3aMPOCHI MPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOIMMBIX JJIsl BBITOJHEHHs YUE€OHBIX U M03HABATENIbHBIX 3a/1a4
ONpeAeNéHHOr0 THIMA, MPUOOPETEHHE OMbITa B 00JACTHM HUCIOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTHBHOTO MCITOJIB30BAHHS PA3THIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAbHYIO (OpPMYy IperCTaBICHUS
UHGOpPMALlMM U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

YMEHHME HCMOJIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHOH U HCCiel0BaTebCKON
NeSITeIbHOCTH HH(POPMALIMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X0351CTBA M TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEB.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe auanora u (Wiu) JUCKYCCHMH) IO CYLIECTBY
oOcyxnaemMoil TeMmbl, (HOPMYIUPOBATH CBOM NPEJIOKEHHS] OTHOCUTEIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHHUsI IPEACTABIATH NOJy4YEHHBIE PE3yJbTaThl TO3HABATENBHOM JEATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 pPe3yJbTaTOB BBIIOJHEHUS XHMHYECKOTO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOpHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIICI0OBATEIbCKON JIEATENIBHOCTU NPH PEIICHUHM BO3HMKAIOIMX IPoOJeM Ha OCHOBE ydéTa
o0IIMX MHTEPECOB W COTJIAaCOBaHMS MO3UIUH (0OCyXIeHHs, 0OMEH MHEHHUSIMH, «MO3TOBBHIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JECHCTBHIA, ONpeeNICHEe KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).



PeryasiTuBHbIe yHHBepcaJbHbIE y4eOHbIE 1eiiCTBHS:

YMEHHME CaMOCTOATEIbHO ONPEIENSTh LU ACSITEIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIBbHOCTb, BBHIOMPATH
HauOosiee 3(G(EKTUBHBIE CIIOCOOBI  peIICHHWs Y4YeOHBIX M ITO3HABATENIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JEUCTBUM NpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMHA 00 HM3y4aeMbIX OOBEKTaxX —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE MOJYUEHHOI'O pe3ysbTaTa 3asBJICHHOM L€y,
YMEHHUE UCIOJIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIPEIJIaracMble B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pe3yJabTaTOB IO OCBOECHMIO 00S3aTEIBHOIO COACpIKaHMUS,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpaMMmoi, BBIIENAIOT: OCBOCHHBIC
oOydJaromuMucs Hay4YHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUH, creuuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUSA», BUIBl JAEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETALMU, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalLIUSX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA OA30BOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® PACKPBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHSATHUWA: aTOM, MOJEKYJIa, XUMUYECKUU
9JIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIEeCTBO, CMeCh (OZHOpOIHAS U
HEOJIHOPO/IHAS), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas J0Js XUMHYECKOIo
DJIEMEHTAa B COCIMHEHHH, MOJSIPHBIM OOBEM, OKCHMA, KHCIOTa, OCHOBaHHUE, COIb,
AIIEKTPOOTPHUIATETILHOCTh, CTETIEHb OKUCIICHHUSI, XUMUYECKast peakius, KIacCuPpuKaIus
peaklMii: peakliui COeIUHEHMS], PEAKLIUU PA3JI0KEHUS, PEAKIIUU 3aMEIICHUS, PEaKIUU
0o0MeHa, 7K30- U SHAOTEPMUUYECKUE PEaKIUH, TEIUIOBOU 3PPEKT peakuuu, SApo aToma,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XMMHUYecKas CBS3b,
MOJISIPHAsE M HENOJsipHash KOBAJIEHTHAas CBs3b, MOHHAs CBS3b, MOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBasi I0JIsI BellecTBa (MPOIIEHTHAs KOHIIEHTPAIIKs1) B pacTBOPE;

® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX TMOHATUM U MPUMEHATH 3TH
MOHSITHUS TIPU ONMCAHHUH BEIIECTB M UX MPEBPAIICHUI;

® CMOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBlieHUSI (OpPMYJl BELIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIUH;

® OmpeleNsITh BaJeHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEIWHEHUSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIEKHOCTh BEHIECTB K
ompeneN€HHOMY KJIacCy COCIMHEHHH 1o QopMylaM, BHJ XHMHUYECKOW CBSI3U
(xoBaJIeHTHAs ¥ MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

e packpsiBathk cMbica Ilepuoanueckoro 3akona JI. M. MenneneeBa: A1eMOHCTpUPOBAThH
MOHUMaHUE TEPUOJANYECKOM 3aBHCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT HX
nosio)keHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHHs MacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOauuHyio ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «JIaBHas moArpymnmna (A-rpynma)» u
«moboynass moarpynna (b-rpymma)», maneie W OONBIIME TEPUOMABI, COOTHOCHUTH
0003HaueHMsI, KOTOpble UMetoTcss B Tabmune «llepuonndeckas cucremMa XMMHYECKHX
sneMmeHToB J[. 1. MeHzaeneeBa» ¢ YHMCIOBBIMU XapAKTEPUCTHUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeeseHue UX M0 JIEKTPOHHBIM CII0SIM);



KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YHCIYy U COCTaBy Y4YacTBYIOIIMX B PEAKIMHM BEUIECTB, IO TEIJIOBOMY
sbdexry);

XapakTepu30BaTh (ONUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIECTB PA3THUUYHBIX
KJIaCCOB, TOATBEpPXKJasi  ONUCAaHUE TMpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUA;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4ECTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMHYECKUX MPEBPALICHUHN B PA3TUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BEIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (opMylie COeUHEHHsI, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBOpE, MPOBOJAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOMN peaKkuu;

MIPUMEHSATH OCHOBHBIE OMEPALMH MBICIUTEIBHON JESITEIIBHOCTA — aHAJW3 U CUHTE3,
cpaBHEeHHE, 0000IEeHIE, CUCTEMATH3alUI0, KIACCH(UKAIUIO, BBISIBICHUE MPUUYUHHO-
CJICZICTBEHHBIX CBSI3€M — ISl M3Y4YEHUs CBOWMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHbIE  METOJbl  [O3HAHUS  —  HAONIOJCHHE,  HU3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICTICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOHW TMOCYyIoM U  1abopaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiiaM OOpalleHusi C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOAA W KHUCIOpPOAA), IMPUTOTOBJICHHUIO
pacTBOPOB € ONPEAECIEHHON MAacCCOBOW JIOJIEN pacTBOPEHHOTO BEILIECTBA, IUIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB LIEIOYEN U
KHUCTIOT C TIOMOIIIbIO HHIMKATOPOB (JIakMycC, peHondTaNenH, METUIIOPaHK U JpyTue).

K konny oOyueHus B 9 kiacce IpeaMETHBIE pe3ylbTaTbl HA Oa30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTD y OOYHAIOIINUXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IMOHATHI: XUMUYECKHU DIIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHMOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCIEHUS, XUMHUUYECKas peakLHs, XUMHUYECKas
CBSI3b, TEIUIOBOU 3((EKT peakiuu, MOJIb, MOJISIPHBIH 00BEM, PacTBOP, HIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUS, pEeaklUWd HMOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUU,  OKHUCIHUTEIb,  BOCCTAaHOBUTEID,
OKHCIICHME€ M BOCCTaHOBJIEHHE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTaJUIMUecKas peleéTKa, KOppOo3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XHMHUYECKOM pEeakluH, MPEeAeNIbHO JIOIyCTUMAas
xoHueHTpauus [T/IK BemecTsa;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWYECKUX IIOHATUM M IPUMEHATH OTU
MIOHATUS IIPU ONMCAHUM BEILECTB U UX MIPEBPAICHU;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HHUsS (OpMysn BelIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpENENATh BAJICHTHOCTh W CTENEHb OKUCJIEHUS XWUMHYECKMX DJJEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, INPUHAICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaccy COelMHEHMH Mo (opmMynaMm, BHJ XMMUYECKOH CBs3M (KOBaJE€HTHas, MOHHa,
METaJUINYecKas) B HEOPraHUYECKUX COEJUHEHUSAX, 3aps] HOHAa IO XHMHUYECKOH
dopmyre, xapakTep cpelasl B BOAHBIX PAacTBOpPAaX HEOPraHUYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;



e packpbiBaTh cMbich [leprnoanueckoro 3akona JI. . MeHneneeBa u 1eMOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabauuHyro Gopmy Ilepuonnyeckoit
CUCTEMBl XMMHMUYECKHMX DJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas noAarpynna (A-
rpymnmna)» u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPHOBI,
COOTHOCUTb 0003Hau€HMs, KOTOpbleé HUMEIOTCd B IEpUOAMYECKOM Talnuue, C
YHMCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHsI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YMuCio AMEKTPOHOB U PACIPEeNICHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWCTB JJIEMEHTOB M HX
COEJMHEHUH B Mpesenax MajblX MEePHOJO0B U INIaBHBIX MOATPYIIl C YYETOM CTPOCHHUS
UX aTOMOB;

e Kiaccu(UUIUpPOBaTh XUMHUYECKHE SJIE€MEHTHI, HEOPraHUYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (10 YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 PeKTy, M0 U3MEHEHUIO CTENICHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);

® XapakTepu3oBaTh (ONMUCHIBaTh) OOIIMEe W cHenu(UYecKrne XHUMHUYECKHE CBOICTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, IMOATBEPK/1asl OMKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHU COOTBETCTBYIOILIUX XUMUYECKUX PEaKLU;

® COCTaBJIATh YPABHEHUS 3JIEKTPOJUTHUYECKON JAUCCOLMAIMU KUCIIOT, IeJI04Yel U COoJeH,
HOJIHBIE U COKpAIEHHBIC YPABHEHUS peaklUil HOHHOro OOMEHa, YpaBHEHUs peaKiuii,
HOJATBEPXKIAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BelleCTBaMU
Pa3INYHbIX KJIACCOB;

® pacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN I1OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

® [IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTHU OT MX CTPOEHUS, BO3MOKHOCTH
MPOTEKaHUs XMMUUYECKUX MPEBPAILEHUI B pa3INUHbIX YCIOBUSX;

® BBIYHUCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (opMyJie COEIMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKity;

e coOmonaTh MpaBWJa [OJIB30BAaHUS XUMMUYECKOW TOCYyIod U J1aGOpaTOpHBIM
o0opyJOBaHUEM, a TaKKe IpaBHUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMU 110 BBIIOJHEHUIO JTa00OPATOPHBIX XUMHUECKUX OIBITOB IO MOJIYYEHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

® [IPOBOJUTH PEAKIUU, MOJITBEPKIAIOLINE KAUeCTBEHHBI COCTaB Pa3IMYHbBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CHJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KAaTHOHBI AMMOHMSI M HOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

® [IPUMEHATh OCHOBHBIE OINEPALIMU MBICIUTENBHON AESITEIBHOCTH — aHAlIU3 U CUHTES,
cpaBHeHHE, O0O0OOIIEHHEe, CHUCTEeMaTU3alUI0, BBISBICHUE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Yy4YEHMs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIeHHWEe, W3MEPEeHHe, MOJEIMPOBAHUE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).

JesiTeJIbHOCTH YYUTEJISI C Y4eTOM padoyeil mporpaMMbl BOCTIUTAHMS
—MaKCUMalbHOE  HUCIOJb30BaHUE BOCIHUTATEIbHBIX  BO3MOXKHOCTEH  COAEpIKAHUSA
ydaeOHOro mpemMera «XUMHS» i1 (GOPMHPOBAHUS y OOYYAOIIMXCS  POCCHUCKHUX
TPaAULMOHHBIX JYXOBHO-HPAaBCTBEHHBIX U COLMOKYJBTYPHBIX LE€HHOCTEH, POCCUHCKOIO



Ne
/o

UCTOPUYECKOIO CO3HAHUSI HA OCHOBE MCTOPUYECKOTO MPOCBEIIEHNUS; TOJ00P COOTBETCTBYIOIIETO
COJepKAaHUsI YPOKOB, 3a/IaHUil, BCIIOMOTATENILHBIX MAaTEpUAJIOB, MPOOJEMHBIX CUTYaIMid ISt
00CyXICHUN;

—BBIOOP METOJI0B, METOJIUK, TEXHOJIOTHH, OKa3bIBAIOIMX BOCHUTATEIBbHOE BO3JEiCTBHE
Ha JIMYHOCTb B COOTBETCTBMM C BOCIIUTATEIbHBIM MJCAJIOM, LIEJIbI0 U 3a/ladyaMU BOCIUTAHMUS,
[EJIEBBIMA OPHEHTHUPAMHU Pe3yJIbTaTOB BOCIHMTAHUS; PEaU3alMI0 MPHOPUTETa BOCIUTAHUSA B
y4eOHOI e TeTbHOCTH;

—INpUBJIEYEHNE BHUMAHUS 00YyJaroIUXcs K HEHHOCTHOMY acleKTy N3y4aeMbIX Ha yPOKax
NpPEIMETOB, SBICHUH W COOBITHH, WHUIMUPOBAHUE OOCYXIEHUH, BBICKAa3bIBAaHHI CBOETO
MHEHHUs, BBIPAOOTKM CBOErO JIMYHOCTHOI'O OTHOLIEHUS K HM3y4YaeMbIM COOBITUSM, SBIICHHSM,
JHIIAM;

—NPUMEHEHUE WHTEPAKTHBHBIX (GOpM y4eOHOH paboThl — HWHTEIUICKTYyaJbHBIX,
CTUMYJIUPYIOIIMX [103HABaTEIbHYI0 MOTHBAIMIO, WIPOBBIX METOAMK, AMCKYCCHUH, JAIOLIMX
BO3MOXXHOCTh TPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO [HAJIOTa; TPYIIIOBOW pPabOTHI,
KOTOpas YYWUT CTPOMTHb OTHOUICHHS U JeiCTBOBaTb B KOMaHJE, CIIOCOOCTBYET Ppa3BUTHUIO
KPUTUYECKOTO MBIIIJICHHUS;

—MOoOYXJIeHHe O0yJaroImuxcs COOMI0aTh HOPMBI TOBEJCHHSA, IMpaBHia OOLICHUS CO
CBEpCTHUKAMM U MeJaroraMu, COOTBETCTBYIOIME YKJIaly LIKOJbl, YCTAHOBJICHUE U MOJIICPKKY
n00posKenaTenbHOi atMmochepsr;

—OpraHu3anuio medcTBa MOTHBHPOBAHHBIX M SPYAMPOBAHHBIX OOYYAIOIIUXCS HAal
HEYCIEBAIOIMMHI  OJHOKJIACCHUKaMM, B TOM 4YHCIe C OCOObIMH 0Opa30BaTelbHBIMU
NOTPEOHOCTSIMH, JAIOMIET0 OOYYaIONIMMCSl COLUAIBHO 3HAYMMBIA OMBIT COTPYAHHYECTBA U
B3aMMHOW IOMOIIY;

—MHULUUPOBAHUE W TOJJIEPKKA HCCIIEIOBAaTEIbCKON JAEATeNbHOCTH O00yJaromuxcs,
IUTAHUPOBAaHWE ¥ BBHINIOJHEHUE WHAWBHIYAIBHBIX WM TPYIIOBBIX MPOEKTOB BOCIUTATEIHHON
HalpaBJIEHHOCTH.

TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KonuyecTBo yacos DJICKTPOHHBIE
HanmeHoBaHMe pa3jeioB U TeM Kontpo Mpaktn  (uudpossbie)
NporpaMmel Bcero JbHbIE yecKue o0pa3oBare/bHbIE
padoTbI padoTbI pecypcbl

Paznes 1. [leppoHavyaabHble XUMHUYECKHE MOHATHS

XuMmust — BakHast 00J1aCTh bubnunorexa LIOK
1.1 €CTECTBO3HAHUS U NMPAKTHYECKON 5 2 https://m.edsoo.ru/7f418
JEATEILHOCTH YeIOBEeKa 37c
but6mmoreka [IOK
1.2 BeiecTBa 1 XMUMHUYECKUE PEAKIIUH 15 1 https://m.edsoo.ru/7f418
37¢c
Hroro no paszneny 20

Pa3zgen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

2.1

Boznyx. Kucnopon. [Tousitue 06 bubnmoreka [JOK

6

OKCHUIaX https://m.edsoo.ru/7f418



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

37c

Bognopoxa.llousitue o kucnorax u bubmorexa HOK
2.2 AOPOAL. 8 1 https://m.edsoo.ru/7f418
COJISIX
37c
bu6nmoreka [IOK
2.3 Bona. Pactsopsi. ITonsmie 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHHUAX
37c
bu6nmoreka [IOK

2.4 OCHOBHIE KIaCCH! . 11 1 1 https://m.edsoo.ru/7f418
HeOpFaHI/I‘leCKI/IX COCANHCHUU 37C

Hroro mo pazmeny 30

Pasznea 3. [lepuoaguueckuii 3axon u [lepuoguyeckas cucrema xumuueckux 31emenTon /1. U.
MenaeneeBa. CTpoeHue aToMOB. XUMH4YecKasi CBSA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIMU

[Tepuonnueckuii 3aKOH U

[Tepuonnueckas cucrema Bubmmorexa IOK
3.1 7 https://m.edsoo.ru/7f418
XUMHUYECKUX d1eMeHTOB J[. U. 37¢
MengeneeBa. CTpoeHue atoMa -
XumMu4eckas CBSI3b. bubmmoreka IIOK
3.2 OKHUCITUTENLHO- 8 1 https://m.edsoo.ru/7f418
BOCCTAHOBHTEJIbHBIE PEAKIINU 37¢c
bu6nmorexa LIOK
HUroro mo pazneny 15 https://m.edsoo.ru/7f418
37¢c
bubnmorexa LIOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f418
37c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOI'PAMME
9 KJIACC
Kosau4yecTBo 4acoB JJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
pa3/iejloB M TEM Konrpoabusie IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpaMMblI padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XMMHU4YeCKHE PeaKIUH
IToBTOpeHue n
11 yri1yOneHre 3HaHu | 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
1.2 OcHOBHBIC 4 bubmuoreka [JOK



https://m.edsoo.ru/7f41837c
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3aKOHOMEPHOCTH
XUMHYECKAX
peaknui

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

1.3

DIIEKTPOTUTHYECKAS
JUCCOIUAIIUS.
XuMu4yecKue
peaxkuu B
pacTBopax

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

Hroro no pazneny

Pazgen 2. HeMeTaJJILI M X CO€IHHEHUS

17

2.1

Oomas
XapaKkTEePUCTUKA
XUMHNYCCKUX
asiemeHToB VIIA-
rpynnsl. ['ajgoreHsl

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

2.2

Ob6mas
XapaKTepUCTUKA
XUMHNYCCKUX
aneMeHToB VIA-
rpynnsl. Cepa u eé
COEIMHEHUS

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

2.3

2.4

Oobmas
XapaKTepUCTUKA
XUMHYECKHUX
sneMeHToB VA-
rpynnsl. A30T,
dochop u ux
COEIMHEHUS
Oo6mas
XapaKTepUCTHKA
XUMHYECKHUX
snemMeHToB |VA-
IPYIIBL. YTIEPOa U
KPEMHHM U UX
COEJIMHEHUS

Hroro no pasaeny

25

bu6nmoreka [JOK
https://m.edso0.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbI M UX COCIUHEHU A

31 OO0mmue cBoicTBa 4 bu6mmoreka [IOK
' METaIIOB https://m.edsoo.ru/7f41a636
3.2 Baxxneiimme 16 bu6mmoreka [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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MCETAJIbI U UX
COCAUMHCHU

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

Hroro mo pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemectBa u

41 DAL B K3 3 bu6mmoreka [IOK
) MAaTEePUAJIBI B XKU3HU
p https://m.eds00.ru/7f41a636
YyeJIOBEKa
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
p P https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOB IIO 68 4 7
ITPOTPAMME

ITOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KosmmmuecTBo yacos
Ne Hara
W Tema ypoka Beero Konrtpoabsnbsie IIpakTnueckue T —
padoThI padoThI
1 IIpenmer xumuu. Pons xumnu B 1
KHU3HM yenoBeka. Tena u BemecTBa
5 [TonsaTue o MeTonax Mo3HaHUS B 1
XUMHUH
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUN U IPUEMBI 1 1
oOpareHus ¢ 1a00paTOpHBIM
000pyI0BaHIEM
4 YucTtsle BemecTBa u cMecu. CnocoOsl 1
pazaeneHus cMecen
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 1
OYHUCTKH ITOBApEHHOH COJIN)»
6 ATOMBI U MOJIEKYJIbI 1
7 XUMHYECKUE 3JIEMEHTHI. 3HAKU 1
(CUMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB
8 [IpocThie U coXHBIC BEIIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE



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

10

3aKOH MMOCTOSIHCTBA COCTaBa BEUIECTB.
Xumuuaeckast opmyia. BaaeHTHOCT
aTOMOB XMMHUYECKUX DJIEMEHTOB

11

OtHOCuUTENBHAs aTOMHAs Macca.
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca

12

13

MaccoBas J0JIA XUMHYECKOI'O
9JICMCHTa B COCJMHCHHUHN

KonnuectBo BemecTBa. MoJIb.
MonsipHas Macca

14

dusuyeckue U XUMUYECKUC SIBJICHUS.
XuMu4ecKas peakuus

15

16

[Ipu3Haku U ycnoBusi IPOTEKaHUsA
XUMHYECKHUX PEaKui

3aKoH COXpPaHCHHA MACChI BEIICCTB.
XUMHYECKHE YpaBHCHUA

17

Bpluncnenus koau4ecTBa, MacChl
BEILECTBA 10 YPABHEHUAM
XUMUYECKHUX PeaKLnn

18

19

20

Knaccudukamnms xumuaeckux
peakiuii (CoeTuHeHus, Pa3I0KEHNUS,
3aMelIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIuKIoneaucT. O6o0ieHne u

cUCTeMaTHu3aus 3HaHUU

Konrtponsnas padora Nel o teme
«BemecTBa 1 XUMHUYECKUE PEAKIINID)

21

Bo3ayx — cmech razos. CocraB
BOo3ayxa. Kucinopong — sneMeHT u
npocToe BemecTBo. O30H

22

23

24

Du3nYECKne U XUMUYECKUE CBOMCTBA
KHUCIIOPOJia (peaKIIuu OKUCIICHHUS,
ropenue). [lorstue 00 oxcuaax

CriocoObI MOTy4eHUs KHCIOPO/Ia B
1ab0paToOpUu U MPOMBIIUIEHHOCTH.
[Ipumenenue kucmopoa

TennoBoii 3¢ ekt XuMuIecKoi
peaKIu, TOHATHE O
TEPMOXUMHUYECKOM YPAaBHEHHH, IK30-
U SHJIOTEPMUYECKUX PEaKIIHIX

25

TormumBo (HedTh, yroiab U METaH).
3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro




MPEAOTBPALCHUS

26

27

28

[IpakTuueckas padora Ne 3 o reme
«[lomyuenue u cobupanue
KUCIIOPOJIa, H3YYCHUE €ro CBOHCTBY

Bonopoa — aneMeHT u npoctoe
BemecTBo. Haxoxxnenue B mpupo/ie
duznyeckre U XUMHUYECKHE CBOMCTBA
Bozopoaa. [I[pumenenne Bomopoa

29

30

TloHATHE O KUCIIOTAaX U COJISIX

CniocoObI moy4eHus BOAOPOia B
nabopaTopuu

31

[IpakTuueckas padora Ne 4 o reme
«[lonmydenne u coOupanue BoI0po/a,
U3yUYEHHE €TI0 CBOHCTBY

32

33

34

MomnsipHslii 00bEM Ta30B. 3aKOH
ABoraapo

Brruncienus o0b€Ma, KOJIHYECTBA
BEILIECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEILECTBA WK 00BEMY

Breruucinenus 006EMOB ra3oB 1o

YPaBHCHHUIO pCAKIIMN HAa OCHOBC
3aKOHAa O0BEMHBIX OTHOIIICHUN ra30B

35

duznueckre 1 XUMUYECKHE CBOMCTBA
BOJBI

36

37

38

39

Cocras ocuoBanuii. [Torsarue 00
WHJAKAaTOpax

Bona kak pactBopuTeb.
HaceblieHHbie 1 HEHACHIIIICHHBIE
pacTBOpbl. MaccoBast 0J1s1 BELECTBa
B pacTBOpE

[IpakTuueckas pabora Ne 5 mo Teme
«IIpuroroBieHue pacTBOpPOB ¢
OnpeAcNEHHON MacCOBOU J10EN
PacTBOPEHHOIO BEILLIECTBA»

KonTponbhas padota Ne2 o teme
«Kucnopoa. Bonopoxa. Boga»

40

OKcuapl: COCTaB, KiacCuUKaIus,
HOMEHKJIaTypa

41

[TonyuyeHne u XMMUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U




aM(pOTEpHBIX OKCHJIOB

42

43

OcHoBaHusI: cOCTaB, Kiaccuduxams,
HOMEHKJIaTypa

[Tonydyenune u XuMHYECKHE CBOMCTBA
OCHOBaHUH

44

Kucnotsl: cocras, kiaccuduxanus,
HOMEHKJIaTypa

45

46

47

[TonydyeHnue 1 XMuMHYECKHUE CBOMCTBA
KHCIIOT

Conu (cpenHue): HOMEHKIIATYpa,
CIOCOOBI OTYyYEHUS, XUMUYECKHE
CBOMCTBa

[IpakTuueckast padora Ne 6. Pemenue
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«OCHOBHBIE KJTACCHI HEOPTaHUUECKHUX
COEIUHEHUI)

48

FeHeTI/IquKaSI CBi3b MC)KIIy
KJIaCCaMU HEOPraHUYECKUX
COeIMHEHUN

49

50

51

O00011eHNe U CUCTEMATU3ALIS
3HAHUN

KonrtponsHas pabora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHuin"

HepBLIe IIOIIBITKH KJ'IaCCI/I(bI/IKaLII/II/I

XUMHYECKHUX DIeMEHTOB. IloHsaTHE O
Irpynmax CXO4HbIX 3JIEMCHTOB

52

Ilepnonnuecknii 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKHX 31eMeHToB /1. H.
MenpaeneeBa

53

54

55

[Iepuonpl, rpynmsl, HOATPYIIIIBI
Crpoenue atomoB. COCTaB aTOMHBIX
anep. N3otomsl

CtpoeHue IeKTPOHHBIX 000JI09eK
aToMoB 351ieMeHTOB [lepuoanueckoit
cuctemsl /. 1. MeHnaeneeBa

56

XapakTepucTHKa XUMHUYECKOTO
3JIEMEHTA 110 €r0 MOJI0KESHHUIO B
ITepuoanueckoii cucreme /1. U.
Menneneena




3nauenue [leproanyueckoro 3akoHa
JUISL pa3BUTHS HAYKU U TTPAKTUKH. J].

57 o 1
N. MenaeneeB — y4€HbIi, Ne1aror u
rpaKAaHUH
DIIEKTPOOTPULIATETLHOCTH aTOMOB
58 XUMHUYECKHUX AJIIEMEHTOB/ 1
Bcepoccuiickas mpoBepouHas pabota
59 HNonnas xumudeckas CBs3b 1
60 KoBaneHntHas nosspHas XuMudeckas 1
CBSI3b
61 KoBanentnas HenomnsipHas 1
XUMHUYECKasl CBSI3b
62 CrerneHb OKUCIICHUS 1
63 OKHCTUTENbHO-BOCCTAHOBUTEILHBIC 1
peaxiuu
64 OKHCITUTENIN U BOCCTAHOBUTEIIN 1
KonTponbnas paborta Ne4 o teme
65 «Ctpoenue aroma. XUMHUYECKas 1 1
CBSI3b)»
66 PesepBHblit ypok. O0o01IeHNE U 1
cucTeMaTu3anus 3HaHU
67 Peseprubriit ypok. O60011eHuE U 1
cHUCTeMaTu3aIus 3HaHUI
68 PesepBHblit ypok. O0o01IeHNE U 1
cUCTeMaTu3aIus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[MPOTPAMME
9 KJIACC
KounyecTBOo 4yacoB
Ne Hara
W Tema Ypoka Beero KOHTpo.JIbeIe HpaKanecmle W3ydeHust
padoThI padoThI
IIepronrueckuit 3aKoH.
1 [Tepuoanueckas cuctema 1
XUMHYECKHX d1eMeHToB /1. H.
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU
2 CBOMCTB XMMUYECKHUX AJIEMEHTOB 1
IIEPBBIX TPEX NEPUOOB
3 Knaccudukanmst 1 HOMEHKIIaTypa 1




HEOPTraHNYCCKUX BCIICCTB

Bunsl XuMH4uecKoil CBSI3U U THIIHI
KPUCTAJUIMYECKUX PEIIETOK
Kontposbnas padora Nel o teme
«IloBTOpenue u yriay0aeHne 3SHAaHUN
OCHOBHBIX pa3/eJIoB Kypca 8 Kiaccay

Knaccudukanust XuMuaeckux
peaxiuii Mo pa3IMYHbIM IIPU3HAKAM

[ToHsATHE O CKOPOCTH XMMUYECKOMN
peakuuu. IIoHsATHE O TOMOI€HHBIX U
TreTEPOreHHBIX PEaKIMAX

10

[TonsiTE O XUMUYECKOM PAaBHOBECHH.
@DakTOpBI, BIUAIOIINE HA CKOPOCTh
XUMHYECKOH PCaKun U IMOJIOKCHUC
XUMHYCCKOI'0 paBHOBECHUS

OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIC
peaxiuu
Teopust 3IEKTPOIUTUYECKON

AUCCOoMalu. CunbHBIC U c1a0ble
OJICKTPOJIUTHI

11

12

13

HoHHbIE ypaBHEHHS peakuui

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHUU B CBETE MPEACTABICHUI
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI

XMUMHYECKHE CBOMCTBA COJIEN B CBETE
MpeJICTaBICHHUH 00
3JIEKTPOJIUTUYECKON AUCCOLMALINU

14

15

16

[TonsTie 0 runponuse conen
O000I11IeHNE U CUCTEMATHU3ALHS
3HAHUU

[IpaxkTuueckas padora Ne 1.
«Pemenne skcriepuMeHTaIBHBIX
3a]1au»

17

KonTponbnas padota Ne2 o teme
«DQNEKTPOINTUYECKAS TUCCOLUALIMSL.
XVMHYECKUE PEAKIIMH B PACTBOPAX)»

18

OO61mas xapakTeprCTHKa raJIOr€HOB.
XUMHYECKUE CBOMCTBA HA PUMEPE
XJopa

19

Xnoposogopoa. CossHast KUCIIOTa,




XUMHUYCCKUEC CBOﬁCTBa, IIOJIY4YCHHE,
IIPUMCHCHHUEC

20

[IpaxTuueckas padora Ne 2 o reme
«lonmydyenue COITHON KUCIIOTHI,
M3y4YEHUE €€ CBOUCTBY»

21

22

Bbruuciienus no ypaBHEHUsIM
XUMHUYECKHUX PEAKIIHiA, €CIIH OJIUH U3
pEeareHToB J1aH B U30BITKE

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VIA-rpymmsl

23

ATTOTpOnTHBIC MOTU(DUKAIINH CEPHI.
Haxoxnenue cepbl U €€ coeTMHEHUH
B NpUpoJie. XUMUYECKHUE CBONCTBA
cephbl

24

CepoBoaopo1, CTpOeHHUE,
¢du3nUecKrue 1 XUMHYECKHE CBOWCTBA

25

26

27

28

29

Oxkcuabl cepsl. CepHas KMCIIOTA,
¢du3nvecKkre 1 XUMHIECKHIE
CBOMCTBA, IPUMEHEHHE

XVMMHYECKUE PEAKIINH, JIEKAIINE B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
MIOJIyYEHUS CEPHOM KUCIIOTHI.
XHUMHYECKOE 3arps3HEHNE
OKPYKaIoIeH Cpeibl COETUHEHUSIMH
cepbl

Brruncnenne MaccoBoil 10y BBIXOAA
IPOAYKTA PEaKUU

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T, pacripocTpaHeHHe
B IIpupoe, Gpu3nvecKue u
XUMHYECKHE CBOMCTBA

AMMHak, ero ¢puznyeckue u

XUMHUYCCKUC CBOﬁCTBa, MMOJIY4YCHHUEC U
MMPUMCHCHUC

30

[TpakTiueckast padorta Ne 3 o teme
«[Tomyuenmne ammuaka, U3ydeHUe €ro
CBOMCTB»

31

A3oTHas Kuciora, e€ Gusndeckue u
XUMHUYECKHUE CBOMCTBA

32

Hcnonp30Banue HUTPATOB U COJIEU
aMMOHUS B KQU€CTBE MUHEPAIBHBIX




ynoopeHuit. XuMu4yeckoe
3arpsi3HEHUE OKPY KaIoLIei cpebl
COCIMHEHUSIMU a30Ta

33

®dochop. Okcun dpocdopa (V) u
docdopnas kucinora, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJyICHHUE

34

Hcnons3oBanue pochatos B
Ka4eCcTBE MHUHEPAIBHBIX yI0OpPEHUH.
3arpsi3HeHue NPUPOJHON CPeIbl
docharamu

35

36

37

VYraepoa, pacipocTpaHeHHUE B
npupoie, GU3NIECKUE U XUMUICCKHEC
CBOMCTBA

Oxcuppl yriaeposa, ux Gu3HdecKue u
XMUMHUYECKUE CBOWCTBA.
DKoJ0ru4ecKue npoOIeMsl,
CBsI3aHHBIE C OKcHOM yriepoaa (1V)

YroapHasg KUCJIoTa U €€ CoJIn

38

[IpakTuueckas pabora Ne 4 o teme
"TTosrydyeHune yrieKucioro rasa.
KauectBenHast peaxiyst Ha KapOOHaT-

HOH

39

40

[TepBoHavabHBIC TOHATHS 00
OpraHWYECKUX BEIECTBAX KaK O
COCIMHEHUSX YIIIepoaa

erMHI/Iﬁ H €0 COCOANHCHUA

41

[IpakTuueckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
«Baxkneinire HeMeTalIbl 1 UX
COCIMHCHMUS

42

KonTponbnas padota Ne3 o teme
«Bakuenimme HeMeTaJUIbI U UX
COEINHEHU

43

OO0mas XxapakTepucTUKa XUMHIECKIX
3JIEMEHTOB — METAJLIOB.
Mertamnueckas CBsI3b U
MeTaJuIMYecKasi KpUCTauInuecKast
pemérka. PU3n4YeCcKue CBOMCTBA
METaJUIOB

44

XUMHYECKHE CBOMCTBA METAIJIOB.
DIIEKTPOXUMHUYECKUH P




HaHpH)KeHI/II;'I METAalJIOB

OO61me crnocoObl MoTy4eHHs
MeTaiuioB. CiutaBbl. BerauciieHust mo

45 YpPaBHEHUSIM XUMUYECKUX PEAKLIUM,
€CJIM OJIUH U3 PEareHTOB COJEPKUT
pUMecH

46 [TonsaTHE 0 KOPPO3UU METAIIIOB

47 IllemouHbIe MeTAILITbI

48 OKCHIIBI ¥ THIPOKCH]IBI HATPHS U
KaJus

49 IllenoyHO3eMeIbHBIC METAILIBI —
KaIbIIMA U MarHui

50 Bakueiinme coeqMHEHNS KaJIbIUS

51 O00011IeHIE U CHCTEMATHU3AIIHS
3HAHUI

59 JKécTkoCcTh BOIBI U CIIOCOOEI €8
yCTpaHEeHHs
[IpakTuueckas pabora Ne 6 o Teme

53 "YKECTKOCTH BOIBI 1 METOILI €8
ycTpaHEeHHs"

54 AnroMuHHUH

55 AmM@oTepHbIe CBOICTBA OKCHIA U
THAPOKCHUIA

56 Keneszo

57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a
(1) u xene3a (1)

58 O000111eHNEe U CUCTEMATU3ALIS
3HAaHUMN
[Tpaktuueckas padota Ne 7. Pemenne

59 AKCTIEPUMEHTAIBHBIX 3314 110 TEME
«Baxkaennme MeTamisl 1 UX
COCIMHCHMUS
Berarcnenus o ypaBHEHUSIM
XUMUYECKHUX PEaKIUi, €CITH OJIUH U3

60 peareHTOB J1aH B U30BITKE WIIH
COJIEPXUT IpUMeCH. Berancnenus
MacCOBOH J0JIM BbIXOJA POAYKTA
peakiuu

61 O000111eHNEe U CUCTEMATU3ALMS

3HAHUHI




Kontpoisbnas padora Ne4 o teme

62 «Baknelme MeTaibl U UX 1
COC/IMHEHUSD)

63 BemecTBa u NiaTepHanLI B 1
MOBCEHEBHOM KU3HU YeIIOBEKa

64 XI/IMI/I‘IGCKOCU?)anHBHeHI/Ie 1
OKpY’KaloIIen cpeibl

65 Ponb xumuu B pereHnn 1
9KOJIOTHYECKUX MpoOIeM

66 PesepBHbIii ypoK. O606i11€HHC u 1
cHCTEeMaTH3alHs 3HAHUH

67 PesepBHbli ypoK. O606?.ICHI/IC u 1
cHCTEeMaTH3alHs 3HAHUH

68 PesepBHbli ypoOK. O606£HCHI/IC u 1
CHCTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME
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