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Hoscuumenvuas 3anucka

[IporpamMma Mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI COCTAaBJIICHA Ha
OCHOBE TpeOOBaHMII K pe3yslbTaTaM OCBOCHHS OCHOBHOHN 00pa3oBaTelbHOM MpOrpaMMbl
OCHOBHOTO 00111ero 00pazoBanus, npeacrabieHHbix B ®I'OC OO0, a Takxke Ha OCHOBE
dbenepasibHOM paboueill mporpaMmbl BOCITUTAHUS M C YYETOM KOHIICHIIMM MPENoaaBaHus
yueOHOTO mpenMera «XuMHUS» B 00pa3oBaTelbHbIX opraHu3anusx Poccuiickoi
denepanum.

[Iporpamma mo xuMuu 1a€T MpeACTaBICHUE O LETAX, OOLIeH cTpaTeruu oOy4eHUs,
BOCIIUTAHUSI ¥ Pa3BUTHUSL OOYYAIOMIMXCS CPEAICTBAMHU YUEOHOTro MpeaAMeTa, YCTaHABIMBAET
o0s3aTeIbHOE MPEAMETHOE COJIepKaHUe, MPEeAyCMAaTPUBAET paclpelie]IeHUe €ero 1o
KJIaccaM M CTPYKTYpPHUPOBAHUE IO pa3jesiaM U TeMaM MPOorpaMMbl 10 XUMUH, OMPEACIIIeT
KOJIMYECTBEHHbIE M KAaYECTBCHHBIC XapaKTEPUCTHKU COACPIKAHUS, PEKOMEHIYEMYIO
MOCJIETIOBATEILHOCTh U3YYCHHUSI XUMUHU C YIETOM MEKIIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€M, JIOTUKM Yy4yeOHOro TMpoIecca, BO3PACTHBIX OCOOCHHOCTEW OO0ydaromuxcs,
OTIpe/eNsieT BO3MOXKHOCTH TIpeaMeTa s peanu3alud TpeOOBaHWN K pe3yjbTaTam
OCBOCHHUSI OCHOBHOM 0Opa3oBaTeNbHOM MpOTpaMMbl Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUsl, a TaKke TPeOOBaHUU K pe3ysibTaTaM OOY4YEHHUs] XUMHUHU Ha ypOBHE IIejeil
M3y4eHUsI TpeIMETa W OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIBHOW JEATEIHLHOCTH
00y4aroIerocsi 0 OCBOCHUIO yUeOHOTO COACpKAHMSL.

3HaHUE XUMUU CIYXKUT OCHOBOH /11 OPMUPOBAHUS MUPOBO33PEHUS 00ydarOIIErocs,
€ro TpPEeICTaBIICHUA O MaTepuaJbHOM €IMHCTBE MHpA, BAXHYIO pOJIb WrparoT
dbopMupyeMble XUMHEH TIPEICTaBICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUHU U 00 IBOJIOLUU
BEILIECTB B MPHUPOJIC, O MYTAX PEUICHUs riI00aJbHBIX MPOOJIEM yCTOWYUBOTO pPa3BUTHUS
YeJIOBEYECTBA — ChIPbEBOM, YHEPIeTUYECKOM, MUIEBOM M 3KOJOTHYECKOW 0€30IacHOCTH,
po0JieM 3paBOOXPaHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEW ISl CaMOpa3BUTHS U (OPMUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 0011e# 1 PyHKIIMOHATBHON TPAaMOTHOCTH;

BHOCHT BKJIaJ B (OPMHUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEMH
oOydaromuxcsi,  HAaBBIKOB ~ MX  CaMOCTOSITENIBHOM  y4eOHOH  JeATeIbHOCTH,
AKCIIEPUMEHTAJILHBIX U MCCIIEIOBATEIBCKAX YMEHUN, HEOOXOIUMBIX KaK B MIOBCEIHEBHOU
KU3HU, TaK U B MPOGECCUOHATBHON JIEATEIHLHOCTH;

3HAKOMUT CO CIENU(PUKON HAYYHOTO MBIILICHHUS, 3aKIaIbIBA€T OCHOBBI 1IETOCTHOTO
B3IJI/la Ha EIWHCTBO TMPHUPOJLI M YENIOBEKa, SBJISETCS OTBETCTBEHHBIM JTallOM B
(GOpMUPOBAHUU €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00YYarOIIUXCS;

Croco0CTBYEeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--HAYYHBIM
3HAaHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTHYECKOe 0OpazoBaHHE
00yJarommxcs.

JlanHbple HampaBiieHMs B OOyYEHHHM XUMHUU O00€CNeuMBarOTCsA  CHeuupUKoit
CoJiepKaHusl y4eOHOTO MpeaMeTa, KOTOPBIN SIBISIETCS MEAarornyecky aJanTHPOBaHHBIM
OoTpakeHueM 0a30BOI HAYKH XUMHH Ha ONPEIeTIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa30BaHUsl OPHEHTUPOBAH HA OCBOCHHE
OOy4JaIOIUMUCST CUCTEMBI TIEPBOHAYAIBHBIX TMOHATHH XHMHH, OCHOB HEOPTaHHYECKOM
XUMUHU U HEKOTOPBIX OTAEIBHBIX 3HAYUMbBIX TIOHATHA OPTaHUYECKONU XHUMUH.

CtpykTypa coAepKaHHs TPOrpaMMbl IO XUMHUH C(HOPMHUPOBaHA HA OCHOBE
CUCTEMHOTI0 Mo/1xoa K €€ nzyueHuro. CoaepkaHue CKIaIbIBACTCsI U3 CUCTEMbI MMOHSATHI O



XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBbI MOHATHI 0 XUMHUYECKOH peakuuu. O6e 3Tu
CUCTEMBI CTPYKTYPHO OPTaHH30BaHbI MO MPUHLHUITY OCIEI0BATENBHOTO PA3BUTHS 3HAHUI
Ha OCHOBE TEOPETUYECKUX NPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— IpEeJICTaBICHUN 00 3IEKTPOIUTUYECKOMN TUCCOLMALIUU BEIIECTB B pacTBOpaXx.

TeopeTndeckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHYECKHU MOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCA IOCJIEAOBATEIHLHO OT OJHOTO YPOBHS K JIPYroMy,
BBITIOJIHSAS (PYHKIIMHU OOBSICHEHUSI U IPOTHO3UPOBAHHUS CBOMCTB, CTPOCHHUS 1 BO3MOXKHOCTEN
IPAKTUYECKOTO MPUMEHEHUS U TTOTYYEHHS U3Yy4aeMbIX BELIECTB.

OcBoeHue nporpaMMmbl MO0 XUMHH CIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O
XUMHAYECKOU COCTABJIAIONIEN HAyYHOW KapTUHBI MUpPA B JIOTHKE €€ CUCTEMHOM ITPUPOJIBI,
LIEHHOCTHOT'O OTHOIIIEHHS K HAyYHOMY 3HAaHHMIO M METOAaM MO3HaHUs B Hayke. M3yueHue
XUMUU MPOUCXOJUT C MPUBJICUCHUEM 3HAHUN M3 paHEE M3YyUYEHHBIX YUYE€OHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 xkimacce» U «Pusnka. 7 Kmacey.

[Ipu “3yyeHnr XuMHUU IPOUCXOIUT POPMUPOBAHUE 3HAHUI OCHOB XUMUYECKON HAYKH
KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHHUS, IPAKTUYECKOM JEATENBHOCTH YEJIOBEKA U KaK
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOH KyJbTYphl. 3ajadya y4yeOHOIro IpeaMeTa COCTOUT B
(GOpMUPOBAHUN CUCTEMBI XUMHUUECKUX 3HAHUN — Ba)KHEHIINX (AaKTOB, OHATUH, 3aKOHOB
U TEOPETUUYECKUX MOJOKEHHUH, JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOT0 XapaKTepa,
A3blKa HAYK{, B MPUOOIIEHUN K HAYYHBIM METOJIaM IMO3HAHUS MPHU U3YUYEHUH BEIIECTB U
XUMHUYECKUX peakluuid, B (HOPMHUPOBAHUM U PA3BUTUU IO3HABATEJIbHBIX YMEHMH U HUX
IPUMEHEHUU B Y4YEOHO-TIO3HABATEJIbHOM M y4yeOHO-UCCIIENOBATENbCKON ESITENbHOCTH,
OCBOEHUU MpaBUiI 0€30I1aCHOTO 0OpaIIeHUs C BEIIECTBAMH B IOBCEAHEBHOM KU3HU.

[Ipu n3y4eHnn XMMHH Ha YPOBHE OCHOBHOT'O OOLIEro 00pa3oBaHUs BaKHOE 3HAUCHHE
NpUOOpENH TaKue 1eJd, KaK:

—  (opMHpOBaHHME  MHTEIJIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYAHHMYECTBY, CaAMOCTOSITEJIbHOMY  MPHUHATHUIO  PELICHHI,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHHUS HAa CHUCTEMATHYECKOE MPUOOLIEHUE O00YyYarolUXCsl K
CaMOCTOATEJIbHOM TO3HABATEJIbHON JAEATENBHOCTH, HAy4YHbBIM METOJaM IO3HAHUS,
(hOpMUPYIONTUM MOTHBAIIUIO M Pa3BUTHE CITIOCOOHOCTEH K XUMUU;

— o0ecrieueHre yCIIOBU, CTIOCOOCTBYIOMMX MPUOOPETEHUIO 00YUYAIOIIMMHUCS OIbITa
pa3HOOOpa3HON J1EeATENbHOCTH, IO3HAHWS W CAMOINO3HAHMSI, KIIIOYEBBIX HABBIKOB
(kTrOYEBBIX KOMIETEHIIMI), UMEIOLUX YHHUBEPCAIbHOE 3HAUEHUE JUIS Pa3JIMYHBIX BHUJOB
NEeSATENBHOCTH;

— (opmupoBaHue 001IeH (PYHKIIMOHATLHON M €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, B
TOM 4YHCJIE YMEHUU OOBSCHATH U OLICHUBAThH SIBJICHUS OKPY>KAIOIIETO MHUpa, UCHOIb3Ys
3HAHMS U OTIBIT, NOJYYEHHBIE TPU U3YUEHUU XUMUU, TPUMEHSTh UX MPU PELIEHUU MpodieM
B IIOBCEJTHEBHOM KU3HU U TPYAOBOU AEATEIBbHOCTH,

— (¢opMHpoBaHHE Yy OOYYAIOIIMXCS TYMAaHUCTHMYECKHX OTHOLIEHUH, MOHUMAHMS
LEHHOCTH XUMHUYECKUX 3HAHWM i BBIPAOOTKM SKOJOTUYECKH II€JeCO00pa3HOro
MOBEJEHUSI B OBITY M TPYJOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHHUS! CBOETO 3/I0POBbS U
OKpYXarouerl NPUPOTHON Cpeb;



— pa3BUTHE MOTHBAIlMK K OOYYEHHWIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHUIO HAa OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HANPABICHHOCTH JATBHEHUIIIETO 00yUeHU.

OOmiee YMCIO YacoB, OTBEACHHBIX JJIA M3YyYCHHsS XUMHU Ha YPOBHE OCHOBHOTO
oOmero oopazoBanusi, coctaBiseT 136 gacos: B 8 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
9 kacce — 68 yacoB (2 yaca B HEJICIIO).

Cooepoicanue yuebHo20 npedmema

8 KIIACC

IlepBoHayajibHbIE XUMHYECKUE IOHATHSA

[Ipenmer xumuun. Posib XuMHM B )KU3HU YEIIOBEKA. XMMHS B CUCTEME HayK. Tena u
BellecTBa. OU3MUECKUE CBOMCTBA BEIIECTB. ArperatHoe coctosinue Beniects. [lonsarue o
METOJIaX TO03HaHUs B XUMHUU. YKUCThIe BelecTBa U cMecu. CocoObl pa3ieneHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUUECKUE 3JIeMEHThl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB.
[TpocTeie U cil0XKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuyeckass ¢opmyna. BaleHTHOCT, aTOMOB XUMUUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOCTaBa BemecTB. OTHocuTenbHass aToMHas wmacca. OTHOCHUTENbHas
MOJIEKYJISIpHas Macca. MaccoBas 107151 XUMUYECKOT0 3JIEMEHTA B COEUHEHHUH.

KonunuectBo BemiectBa. Moib. MossipHast macca. B3anMocCBsA3b KOJIMUECTBA, MAacChl U
YHCJia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Trl Mo ¢oopMysiaM XUMUUECKUX COSTMHEHHM.

Pu3NYEeCKUEe U XUMHUUYECKUE SIBJICHUS. XUMHUYECKasd peakuusi U €€ MpU3HAKU. 3aKOH
COXpaHEHUs Macchl BeHIeCTB. XUMHYEeCKue ypaBHeHHUsA. Kiaccuduxanus XUMHUYECKUX
peakiuii (CoOeIMHEHUS, pa3JIoKEeHUs, 3aMelleHNs], 0OOMEHaA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOU MOCY 10, MpaBuiIaMu pabOThI B 1aO0OpaTOpUU U IPUEMAMU
oOpailieHus ¢ 1abOpaTOPHBIM 000PYI0OBAHUEM, U3YUEHUE U ONTMCaHUE (PU3NUECKUX CBOMCTB
00pa3IoB HEOPTraHUUECKUX BEIIECTB, HAOI0/IeHHE PU3NUECKUX (TUIaBJICHUE BOCKA, TAsTHUE
JbJia, pacTUpPaHUE caxapa B CTYNKe, KUMEHUE U KOHJEHCAIMS BOJbI) U XUMHYECKUX
(ropeHue cBe4M, MPOKAIMBAHUE MEIHOU MPOBOJIOKHU, B3aUMOJEHCTBUE MeJa C KUCIIOTOM)
SABJICHUM, HAOJIO/IEHWE W OMNHCAaHUE MPU3HAKOB TMPOTEKAHUS XUMHUYECKHX PEaKIIHi
(paznoxeHue caxapa, B3aUMOJICUCTBUE CEPHOUM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioxKeHUe
ruapokcuaa Meau (1) mpu HarpeBaHuu, B3aMMOICHCTBHE JKelie3a C PACTBOPOM COJIA MEJIU
(I1), u3ydeHnue crmocoOOB pasieiieHUs] CMECEW: ¢ TMOMOIIBI0 MarHurta, (UIBTPOBAHHE,
BBITIAPUBAHUE, AUCTWUIAIMSA, XpomaTorpadus, MPOBEICHUE OYHCTKHA MOBAPEHHOU COJIH,
HaOJIIOZICHUE U OMKCAHHWE PE3YIbTATOB IMPOBEACHHS OIBbITA, WUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUSI MACChI, CO3/IaHNEe MOJIeNIel MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Ba:xHeiimue npeacTaBuTe 1M HEOPraHUYECKUX BelECTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopos — 35ieMeHT U TPOCTOE BEIIECTBO.
Haxoxnenue kucimopoja B mpupoje, (puU3MYecCKUue M XUMHUUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxkcuapl. Ilpumenenue kwuciopoga. CrnocoObl TONMy4YeHHUS KHCIOpOJa B
JabopaTopud M TpOMBbIIIIEHHOCTU. KpyroBopoT kuciopoma B mnpupoae. O30H —
aJUIOTpONHAs MOU(PUKAIINS KUCIOPOa.

TermoBo#t 3pGhHeKT XUMUYECKON peakIui, TEPMOXUMHUUYECKHE YpaBHEHUS, DK30- H
SHJIOTEPMUYECKHE PEAKIMU. TOIIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUICHUE
nMapHUKOBOTO 3 (ekTa, pa3pyIieHue 030HOBOTO CIIOSL.



Bonmopon — asneMmeHT M mpoctoe BemecTBO. HaxoxneHue Bomopona B NHPUPOXE,
bu3MYecKue W XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIMOCOOBI moydeHus. Kuciorel u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTel N0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoucTBa BOoAbl. Boma xak pactBopurens. PactBopsl. HackineHHsie un
HEHACBHILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BElIECTB B BoAE. MaccoBasi A0JIs BEIIECTBA B
pacTtBope. XUMUYECKHUE CBOKMCTBA BOJIbl. OCHOBaHUsA. POJIb paCTBOPOB B IPUPOJE U B )KU3HU
yenoBeka. KpyroBopot Boabl B ipupoe. 3arpsi3HEHUE NpUPOAHBIX BOA. OXpaHa U OYUCTKA
IPUPOJHBIX BOJ.

Knaccudukanus Heoprannueckux coenuuenuit. Oxkcunpl. Kinaccudukaiusi OKCHI0B:
cosieoOpasyromue (OCHOBHBIE, KHCJIOTHBIC, aM(OTEepHbIe) U HecoJeoOpasyIolIue.
Homenknatypa okcugoB. dusnyecknue M XMMHYECKHE CBOMCTBa OKcHIOB. llomyuyeHue
OKCH/JIOB.

OcHoBanus. Knaccudukainusi ocHOBaHUI: MENOYM U HEPACTBOPUMBIE OCHOBAHUAL.
Homenknatypa ocHoBaHui. PU3NYECKME U XUMUYECKUE CBOMCTBA OCHOBaHMM. [lonyuenue
OCHOBAHHM.

Kucnorel. Krnaccuduxanus xucinor. Homenknarypa kwucinor. ®Pusuueckue Hu
XMMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCcTHM MetaimnoB H. H. bekeroa. Ilonydenue
KHCJIOT.

Comu. Homenknatypa coneil. @u3nuecKHe M XHUMHYECKHE CBOWMCTBA COJEH.
[Tomyuyenue coiei.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUN.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OMNPENEIICHUE COAEpKaHUsl KHUCIOpoJa B BO3JyXe, IMOJIY4YEHHE,
coOupaHue, paclo3HaBaHWE W  U3YYEHHUE CBOMCTB  KHUCIIOpOJa, HabItoJIeHue
B3aMMO/JICUCTBUSL BEIIECTB C KHUCJIOPOJOM U YCJIOBHUSI BOSHUKHOBEHHUSI M TMPEKpalieHus
ropenusi (mokapa), O3HaKOMJICHHE C OOpa3laMh OKCHUJOB M ONHCAaHWE HX CBOMCTB,
MoJyuyeHue, coOupaHue, paclo3HaBaHUE U H3YyUYEHUE CBOWCTB Bojopoaa (TopeHue),
B3auMOJIelicTBUE Bojopojga ¢ okcugom wMeau (ll)  (BO3MOXKHO HCMOJB30BaHUE
BHJIEOMATEPHUAIIOB), HAOJIIOIEHHE 00Pa3OB BELIECTB KOJUYECTBOM | MOJIb, UCCIIEIOBAHUE
0COOEHHOCTE PacTBOPEHHs BEUIECTB C PA3IMYHON PacTBOPUMOCTBHIO, MPUTOTOBJICHUE
PACTBOPOB C ONPEAECIEHHON MACCOBOM JI0JIEN paCTBOPEHHOIO BEIIECTBA, B3AUMOJCUCTBUE
BOJIbI C ME€TAJJIaMU (HATPUEM U KaJIbIlieM) (BO3MOKHO HUCIIOIh30BaHUE BUICOMATEPUATIOB),
UCCJIEIOBaHUE O0pPa3I[0B HEOPTraHWYECKUX BEIECTB Pa3IMYHBIX KIACCOB, HAOIIOICHHE
M3MEHEHHSI OKpPacKM HWHJIHUKAaTOPOB B pacTBOpax KHUCIOT M IIEJOYEH, H3YyUYCHUE
B3aumojeicTBus okcuaa meau (1) ¢ pactBopoM cepHOI KUCIOTHI, KUCIOT ¢ METaJIAMH,
pEAKUMM HEUTPAIM3ALMNK, TTOJTyYEHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OIHOTO
MeTalljla JPYyTMM M3 pacTBOpa COJHU, PEHIEHUWE SKCIEPUMEHTAIIbHBIX 3aJad MO TEeMeE
«BaxHeHnme Kiaccbl HEOPraHUYECKUX COCTUHEHUI.

Iepunoanyeckui 3akoH u Ilepuoanyeckasi cucreMa XUMHYECKHUX j1eMeHTOB /1.
N. MenaesneeBa. CrpoeHne aroMoB. XuMHUYECKasi CB3b. OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEeAKIIUN

IlepBbie MOMBITKH KIACCUPUKAIIMU XUMUYECKUX 3JIeMEHTOB. [loHsTHE O Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHbIE W IIEJIOYHO3EMETbHBIE METAJIbI, TaJOTeHbl, HHEPTHBIC
rasbl). DJIIEMEHTHI, KOTOPbIE 00pa3yroT aMbOTEPHBIE OKCUIBI U THAPOKCHIBI.

[Tepuonnueckuit 3akoH. Ilepuoamyeckas cucrema xumuuyeckux ssemeHtoB . U.
MenneneeBa. Koporkonepuoanas u jymmaHONIEpUoaHast hopmbl [leprnoanueckoii cuCTeMbl



xumudeckux aneMeHTtoB [[. . Menneneesa. Ilepuonst m rpynnbel. OU3NYECKUN CMBICIT
IIOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aTomHbIX dAnep. W3orombl. Onextponsl. CTpoeHue
ANIEKTPOHHBIX 00O0JIOUEK aTOMOB MEpBbIX 20 XUMHUYECKUX 3JeMeHTOB llepmonnueckoi
cucremsl Jl. 1. Menneneesa. XapakTepuCTUKA XUMAYECKOTO 3JIEMEHTA I10 €T0 TOJIOKEHUIO
B [Iepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTM  M3MEHEHUs  paauyca aTOMOB  XUMHUYECKHUX  DJIEMEHTOB,
METAIUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.

3nauenue Ilepuogmueckoro 3akoHa u Ilepuoguyeckoil CHCTEMBI XUMHUYECKHUX
3JIEMEHTOB JIJIA pa3BUTHUS HAYKU U NpakTuKU. [[. 1. MenaeneeB — yu€HbIN U rpakIaHVH.

Xumuueckass  cBsizb.  KoBaneHTHas — (MoJjsipHass W HEMOJISIpHAsl)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX IJIEMEHTOB. IOHHAs CBS3b.

Crenenbp okucieHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. I[Iponeccesl
OKHUCJIEHUS] M1 BOCCTAHOBJIEHNA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4yeHue o0paslioB BEIIECTB METANIOB U HEMETAJIJIOB, B3AUMOJEHCTBUE TUAPOKCHIA
LMHKAa C pPacTBOpPaMU KHCIJIOT M IWIEJNOYEH, NMPOBEIECHHUE OIBITOB, WIUIIOCTPUPYIOIINX
MPUMEPBI OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUN (FTOpEHUE, PEAKIMU Pa3IOKEHHUS,
COCJIMHECHUS).

Mesxcnpeomemmnunie ceasu

Peannzanust MeXNpeOIMETHBIX CBSI3€M NpU  HM3YyYEHHMM XUMUU B 8§ KIacce
OCYIIECTBIISIETCSl Yepe3 MCIOJIb30BaHNE KaK OOIIHUX €CTECTBEHHO--HAYYHBIX MOHSTHM, TakK
U TIOHATUH, SBIBIIOIIMXCS CUCTEMHBIMH [JIl OTHEIBHBIX IMPEAMETOB €CTECTBEHHO--
Hay4YHOTO IIMKJIA.

OO01re ecTeCTBEHHO--HAY4YHbIC MOHATHS: HAYy4YHBIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaluu3, CHUHTE3, KIacCu(PUKaluus, TIEePUOJAUYHOCTh, HAOJIOJCHHE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHNE.

@usuka: Marepus, aToM, DJEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIUI, H30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsij, BEIIECTBO, TEN0, 00bEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, EIWHULBI H3MEPEHHs, KOCMOC,
ILUIaHETHI, 3BE3b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE MOPOJbI, MOJE3HBIC
HCKOIIAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYeCKasi peaKkuus

Ilepuonnueckuit 3akoH. [lepuoanyeckas cucrema Xumuyeckux ssemeHToB . U.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB XMMHUUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KA, KaJIblUsI U UX COCAUHECHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIEMEHTOB B lleproanueckoi cucTeMe U CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUJIbI XUMHUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJINYECKON PEIIETKU U BUJA XUMUYECKON
CBSI3H.

Knaccudukanus n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCA K PaA3JIM4YHBIM KJAacCaM HEOPTaHWYECKUX COECIUHEHUM,
TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILIECTB.



Knaccudpukanus XuMUYECKHMX peaklUuid MO pa3iuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy Y4YaCTBYIOUIMX B PEAKLMU BEIIECTB, MO TEIJIOBOMY 3((dEKTy, M0 H3MEHEHUIO
CTETICHEW OKUCICHHUS XHMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTtajan3aTopa). JK30- U S3HJAOTEPMUUECKUE PEAKLIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTrie 0 ckopocTH XUMHUYECKO# peakiuu. [ToHsTe 00 00paTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakuusx. [IoHsTHEe 0 TOMOTreHHBIX U reTepOoreHHbIX peakuuax. [lonarue o
kataim3e. l[loHATHE O XUMHUYECKOM paBHOBecHU. DaKTOpHI, BIUSAIONIME HA CKOPOCTh
XUMHYECKOUN PEAKIIUH U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTEILHBIE PEAKIINH, SJIEKTPOHHBINA OalaHC OKUCIUTEIBHO-
BOCCTAHOBHUTEIBHOM peaKkuuu. CocraBnenue YpaBHEHUI OKHCIIUTEIbHO- -
BOCCTAaHOBUTEJIBHBIX PEAKIUHN C UCTIOJIB30BAHIEM METO/Ia AIEKTPOHHOTO OallaHca.

Teopust SIEKTPOIUTUYECKOW AUCCOIMALMU. OJEKTPOIUTHI W  HEDJIEKTPOJIUTHI.
KarnoHnsl, annoHsl. MexaHu3M AUCCOLMALMH BEUIECTB C Pa3IMYHBIMU BUJIAMUA XUMHYECKOU
cBsa3u. Crenenp guccounanyiv. CUIIbHBIE U CIA0BIE JIEKTPOJIHTHI.

Peakuuu noHHOro oOMeHa. Y CIOBHs MPOTEKAaHUsI pEAKIMl HOHHOTO 0OMEHA, MOJIHbIE
Y COKpAIlIEHHBIE HOHHBIE ypaBHEHHUs peakuuii. CBOMCTBA KHUCIOT, OCHOBAHUN M COJIEH B
CBETE MPEACTABICHUN 00 3JEKTPOJIUTUYECKON Arccounanny. KauecTBeHHbIe peakluy Ha
noHsbl. [IoHsATHE O THApPONIN3E COEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHUE C MOJEIISIMA KPUCTAJUIMYECKUX PEIIETOK HEOPIraHMYECKUX BEIECTB —
METAJJIOB U HEMETalyoB (rpadura um anMasa), CIOXKHBIX BELIECTB (XJOpUAA HATpHUs),
HCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM PEaKIUU OT BO3ACHCTBUS Pa3IMYHbIX
(GakTOpoB, HCCIEOBAHUE AJIEKTPONPOBOJHOCTH PAcTBOPOB  BEUIECTB, Ipoliecca
JUCCOLMAIMH KUCIIOT, IIeJIouel U cosei (BO3MOXKHO HUCIIOJIb30BAHUE BUJIE0 MATEpUAsOB),
IIPOBEJICHHUE ONBITOB, WITIOCTPUPYIOIIUX MPU3HAKU IPOTEKAHUS peakuii HOHHOIO OOMeHa
(oOpa3oBaHue ocajika, BbIIEIECHUE ra3a, 00pa30BaHKHE BObI), ONBITOB, MILTIOCTPUPYIOIINX
MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUuidl (TOpEHHE, PEeaKIUu Pa3oKEeHHUs,
COEIMHEHHUSI), pPACIO3HABAHUE HEOPraHWYECKHUX BEIIECTB C IMOMOIIbI0 KaueCTBEHHBIX
peaklMii Ha HOHBI, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a/a4.

Hemeranbl U MX coeinHEeHUA

OO6mas xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHUSI ATOMOB, XapaKTEepHbIE
crenieHn okucieHusd. CTpoeHue u Qpu3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — rajOreHOB.
XVMHUUYECKHE CBOIMCTBA Ha MpUMeEpPE XJIopa (B3aUMOJICHCTBUE ¢ METAJJIaMU, HEMETaJNIaMH,
nienoyamu). Xnopoogopon. CoiisiHas KHCIOTa, XUMHUYECKHE CBOMCTBA, IMOIYy4YEHHE,
IpuMeHeHue. [[elicTBHE XJIOpa M XJOPOBOAOPOJAa Ha OpPraHM3M uelioBeka. BaxHeniue
XJIOPUJIBI M MX HAaXO0KJIEHUE B IPUPO/IE.

O6mras xapaktepuctuka d1emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEeTEeHU OKHceHusl. CTpoeHHne U pU3nveckre CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJa M cepbl. AJIOTPOINHbIE MOAM(DUKAIMU KHUCIOpOoAa M cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOAOpO, CTpoeHUe, (U3NYECKUE U XUMHUUYECKUe cBoMCTBa. OKCUIbI
cepbl KaK TNPEICTaBUTENIM KHCIOTHBIX OKcuAoB. CepHas Kucnota, (umyeckue u
XUMHUYECKUE CBOWMCTBa (OOIIME KaK MPEACTABUTENS KJacca KHUCIOT U Cleuu(uuecKue).
XVUMHUYECKHE Peaklnu, Jiexkallke B OCHOBE MPOMBIILIEHHOTO crioco0a MOJydYeHUs CEpHOU
KUCHOTHL. [IpumeHneHne cepHoi KUCIOThI. CoJIM CEPHOM KUCIIOTBI, KAUECTBEHHAs PEAKIIUS
Ha cynbdar-uoH. Haxoxaenwe ceppl U €€ COCAMHEHWM B Mpupoje. XHUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpelbl COEIMHEHUAMU CEPBI (KUCIOTHBIE AOKIM, 3arpsI3HEHNE
BO3JlyXa U BOJOEMOB), CITOCOOBI €T0 TPEIOTBPAIIICHHUS.



Obmas xapaktepuctuka 3aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHH OKHUCIICHHUA. A30T, pPaclpoCTpaHEHHE B MpUpoje, GU3NYECKue U
XUMHUYECKUe cBoiicTBa. KpyroBopor a3zora B mpupone. AMMHAK, €ro (U3MYECKue |
XUMHUYECKHE CBOWCTBA, MoJlyueHHWE W npuMmeHeHue. Comu aMMOHHMS, MX (PU3UYECKHE U
XUMHUYECKUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiys Ha MOHbl aMMOHHUA. A30THas
KHUCIIOTa, €€ Moy4eHue, PU3nYecKue U XuMUYECKUe CBOMCTBA (0011IMe KaK PeICTaBUTENs
KJ1acca KUCJIOT U crieniduyeckue). Mcrnonb3oBaHne HUTPATOB U COJIE aMMOHUS B KaU€CTBE
MUHEpaAIbHBIX YI00peH. XUMUYECKOE 3arpsA3HEHUE OKPYIKAIOIIECH Cpe/ibl COeAMHEHUSMHU
a3ota (KUCJOTHBIE JOXAM, 3arps3HEHHEe BO3AyxXa, MOYBBI M BoJOEMOB). Docdop,
ajutoTpornHele Moaudukauuu Qgocdopa, ¢usnUeckue U XuMuUyeckue cpoiicTBa. Okcun
dbochopa (V) u bochopHas kucinoTa, HU3NIECKUE U XUMHUECKHE CBOMCTBA, MOJyYCHHE.
Ucnonb3oBanue hochaTtoB B kKauecTBE MUHEPATIBHBIX YA0OPEHUH.

Obmas xapakTepuctuka 31eMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHbIE  CTEMEHW  OKHCIEHUS.  YTIIepOoJ,  ajuIOTpOmHble  MOAU(UKAIUY,
pacnpocTpaHeHUuEe B MpHUpojae, (HU3MYeCKHe W XHMHYECKHE CBOMCTBA. AmcopOLms.
Kpyrosopot yriaepoaa B npupojae. Okcuapl yriepoaa, ux (pU3nyecKue U XUMHUUYECKHUE
CBOMCTBA, JIEMCTBHE HA JKUBBIE OPraHU3MBI, MOJYUYEHHE U MPUMEHEHUE. DKOJIOTHYECKUE
npo0JieMbl, CBA3aHHbIE ¢ okcuaoM yriaeponaa (1V), rumoresza riobGasbHOro MOTEIUICHUS
KJIMMaTa, NapHUKOBBIA 3¢ ¢eKT. YroapHas KHUCIOTa W €€ COolM, UX (QU3INYECKHE U
XUMHUYECKHE CBOMCTBA, MOJyYeHUE U npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbl. Vcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIEHHOCTH U CEIBCKOM
XO35UCTBE.

[lepBoHayanbHble TOHATHA OO0 OPraHMYECKUX BEUIECTBAX KAK O COEIUHEHMSX
yriepoaa (MeTaH, 3TaH, STWIEH, alEeTWIEH, 3TaHOJ], TIJIMIEPUH, YKCYCHas KHCIIOTa).
[IpupoHbie UCTOUYHUKH YTIIEBOJOPOAOB (YroJib, MPUPOAHBIN ra3, HE(Th), MPOAYKTHI HX
nepepaboTku (O€H3MH), UX POJIb B OBITY U NMPOMBINILUIEHHOCTH. [loHsTHE O OUOTOTUYECKU
BAKHBIX BEIIECTBAX: JXKHUpax, O€NKax, YrieBOJaX — M MX pOJM B KM3HU YeEJIOBEKa.
MarepuanbHOe €IUHCTBO OPIraHUUYECKUX U HEOPTaHUYECKUX COCITMHEHUN.

KpemHuuii, ero ¢usnueckue M XMMUYECKHE CBOMCTBA, MOJYyYEHHE W TPHUMEHEHHE.
CoenuHenus kpemMHusi B mpupoje. O0mue npenacraBienus o0 oxcune kpemuus (1V) u
KpeMHHEBOU KucioTe. CHUIMKATBl, MX HUCIOJIb30BAaHUE B OBITY, B IMPOMBIIIJIEHHOCTH.
Bakneiinme cTpouTelbHble MaTepHalibl: KEpaMHUKa, CTEKJIO, LIEMEHT, OETOH, KeJIe300€TOH.
[IpoGnembl 6€30MacCHOrO MCIONb30BAHUS CTPOUTEIBHBIX MAaTEpUAIOB B IMOBCEIHEBHOMN
KU3HH.

Xumuueckuii IKCnepumMenm:

U3yuyeHHEe O00pa3lloB HEOPraHMYECKHX BELIECTB, CBOMICTB COJIIHOM KHCIOTHI,
MPOBEICHHE KAaYeCTBEHHBIX PEaKIMil Ha XJOPUA-HOHBI U HaONIOJCHUE MPHU3HAKOB HX
MPOTEKaHUsl, ONBITHI, OTpaXKarolue (HU3NUECKUEe U XUMUYECKUE CBOMCTBA IraJIOTEHOB U UX
COEIMHEHUI (BO3MOXKHO HMCIOJIb30BAHUE BUIEOMATEPUATIOB), O3HAKOMJIEHUE C 00pa3aMu
XJIOpUJ0B (TajJOTeHHUIOB), O3HAKOMJICHHE C oOpaslamMu cepbl U €€ COeIUHECHUSIMU
(BO3MOXKHO HCIOJIb30BaHHE BHJICOMATEPUANIOB), HAOJIIOACHUE Mpoliecca OOYTITMBaHUS
caxapa MoJi JeWCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, MU3YYEHHE XMMHYECKHUX
CBOMCTB pa30aBJIC€HHON CEPHOI KUCIIOThI, MPOBEICHNE KAUECTBEHHOM peakuy Ha cybdar-
MOH 1 HAaOJI0/IeHNE MTpU3HaKa e€ MPOTeKaHusl, 03HAKOMJIEHUE ¢ (U3UUECKUMU CBOMCTBAMU
a3oTa, (ochopa M HMX COETUHEHHH (BO3MOXKHO MCIOJIB30BAaHUE BHJIEOMATEPHAIIOB),
oOpasiamu a30THBIX U PocPOPHBIX yIO0OpEHMIA, TOTyIeHUE, COOMPAHKE, PACTIO3HABAHNE U
M3yYCHHE CBOWMCTB aMMHUaKa, MPOBEJICHHE KAYECTBEHHBIX PEaKIUii HA MOH aMMOHUS U



dbochar-uoH W  W3yYCHHE  TPHU3HAKOB  HMX  MPOTEKAaHUsA,  B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON  A30THOM  KHUCIOTBI C MeIbl0 (BO3MOXKHO HCIIOJb30BaHUE
BHUJICOMATEPHAIIOB), M3YYEHHUE MOJIENCH KPUCTAUTMYECKUX PEmETOK aiMasa, rpadura,
dbynnepeHa, O3HAKOMJICHHE C TIPOIECCOM  aACOpPOIIMM  PAaCTBOPEHHBIX — BEIIECTB
AKTUBUPOBAHHBIM YIIIEM © YCTPOMCTBOM TMPOTHMBOTa3a, IMOJIy4YeHUE, COOHMpaHue,
pacrio3HaBaHWE W HM3yYEHUE CBOMCTB YTJIEKUCIOrO rasza, IMPOBEICHUE KauyeCTBEHHBIX
peakuuii Ha KapOOHAaT W CHUJIMKAT-UOHbI W M3yYE€HHE TNPU3HAKOB X TNPOTEKAHMS,
O3HAKOMJIEHME  C  MNPOAYKUHMEH  CHJIMKATHOM  NPOMBINIJICHHOCTH,  PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe «BakHeNIe HEMETAIIIbI U KX COEUHEHHUS.

MeTausibl 1 X COeITMHEHUS

OO0miast xapakTepuCTUKa XUMHUYECKUX 3JIEMEHTOB — METaUIOB Ha OCHOBAHMHM UX
nojoxenua B Ilepuomnueckon cucreMe xumuueckux siemeHToB . M. MennpeneeBa u
ctpoeHusi aroMoB. CTpoeHuE MeTaUIOB. MeTtamnuyeckass CBsI3b M MeTalUIMyecKas
KpUCTAUIMYECKass pemETKa. DJIEKTPOXUMHYECKUU PNl HANPSKEHUM  METaJlIOB.
du3nvecKue U XMMUYECKHE CBOMCTBA MeTaJIOB. O0IIMe CIOCOObI MOJyYeHUsI METAJIJIOB.
[TonsTHe 0 KOPpPO3UMU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CriiaBbl
(cTainp, 4yryH, JIOpaTIOMUHHN, OpOH3a) U UX IPUMEHEHHE B ObITY U MPOMBILIIEHHOCTH.

[[lenounble MeTAIBL: TOJOXKEHHWE B llepuoanueckord CHCTEME XMMHUYECKUX
aneMmeHToB 1. 1. MenaeneeBa, CTpO€HUE UX aTOMOB, HAX0KAEHUE B ITpupoae. Pusndeckue
U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUBI U TUIPOKCUIBI HATPUS U
kanus. [[puMeHeHre MeI0YHbIX METAUIOB U UX COCAUHECHUM.

[IlenouyHo3eMeNbHBIE METAJUIBI MarHUM M KajbLMU: MOJIOKEeHUE B llepuoanueckon
cucreMe Xxumudeckux aneMeHToB . . MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOK/ICHUE B
npupone. Pu3nyeckue M XUMHUYECKHE CBOMCTBA MarHvs M Kaiublusa. Baxueuiue
COCIMHEHUS KalblMs (OKCHUJ, TUAPOKCHA, coyin). JKECTKOCTH BOJBI U CHOCOOBI €€
YCTpaHEHHUS.

AmroMuHUN: noJokeHne B [lepuoanueckon cucremMe XUMuU4Yeckux syeMmeHToB /1. M.
MenpeneeBa, CTpOCHME aToOMa, HaxoXAcHUWE B mpupoae. Puznueckue u XUMHUYECKHUE
CBOMCTBA aTFOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHUAA U THUJIPOKCHIA aJTFOMUHUSI.

Kenezo: nonoxenue B llepuommueckoit cucreme xumudeckux snemeHToB J[. .
MenpaeneeBa, CTpOCHME aToOMa, HaxoXAcHUWE B mpupoae. Du3nueckue U XUMHUYECKUE
cBoiicTBa xeneza. Okcunpl, ruapokcuasl U conu xenesa (1) u xenesa (111), ux cocras,
CBOWCTBA U NOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C 00pa3llaMu METaNIOB U CIUIABOB, WX (PM3MYECKUMHU CBOWCTBAMH,
W3y4YEHUE  PE3YJbTATOB KOppO3UH METAJIOB (BO3MOKHO VCII0JIb30BAHUE
BHJIEOMATEPHAIIOB), OCOOCHHOCTEN B3aMMOJCHCTBUS OKCHAA KaJBIMS U HATPUS C BOJOU
(BO3MOKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB), UCCIIEIOBAHUE CBOWCTB KECTKOW BOJIBI,
mpoIiecca ropeHus xese3a B KUCJIopoae (BO3MOXKHO HCMOJIb30BAHUE BUIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIM HA MOHBI: MArHUs, KaJIblMs, aTIOMUHUS,
nunka, sxene3a (l) u xeneza (lll), mequ (1), HaGmoneHue W omucaHHWE MPOIECCOB
OKpalllMBaHUs TIJIAMCHH MOHAMU HATpUsl, Kajlus W KaJblHs (BO3MOXKHO HMCIOJIb30BAHUE
BHUJICOMATEpHANIOB), HcCcienoBaHue aM(pOTEPHBIX CBOMCTB TUIPOKCHIA QTIOMUHHUS U
TUJIPOKCHUAA IMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a7a4 110 TeMe «BaxHemme MeTaibl
Y UX COCIMHEHHUS.



XuMUA ¥ OKpY:KaLIas cpeaa

Bemectsa u Marepuasisl B IIOBCEIHEBHOM JKM3HM 4eJlOBEeKa. besomacHoe
HCIIOJIb30BaHME BEIIECTB W XUMHUYECKHX peakuuid B ObiTy. IlepBas momomip mnpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSAX.

XHUMHUUYECKOE 3arpsA3HEHUE OKpYXaroled cpeabl (mpenenbHas — JOMyCTUMAs
KOHIIEHTpanus BeuecTs, ganee — [1JIK). Poiabs xumun B penieHnn 3K0J10ru4eckux npooiem.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB MaTepHalioB (CTEKJIO, CIJIaBbl METaIOB, IOJIMMEPHBIE
MaTepualbl).

Mesxcnpeomemmnunie ceasu

Peanuzanus MeXNpeAMETHBIX CBs3€il INpuM U3y4eHMH XMMHU B 9 Kiacce
OCYILIECTBIISIETCS UEPE3 UCIIOJIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYUHbIX TOHITHH, TaK U
MOHSITUM, SBJISIOMIUXCS CUCTEMHBIMU VISl OTJEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
UK.

OOmue ecTecTBEHHO-HAYYHBIE TOHSATHS: HAYYHBIH (PaKT, TUNIOTE3a, 3aKOH, TEOPHUS,
aHaliu3, CHUHTE3, KIacCU(PUKaluus, TIEePUOJAUYHOCTh, HAOJIOJCHHE, SKCIEPUMEHT,
MOJICTUPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIA dS(dexT, TexHomorus,
MaTepUabl.

®duszuka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWJ, H3OTOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, J3JEKTPUUECKUN 3aps], MPOBOJHUKHU, IOJIYNPOBOJHUKH,
IUDJIEKTPUKH, (DOTOIIEMEHT, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ras3, pacTBOp, pPAacCTBOPUMOCTb, KpHUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3NYECKUE
BEJIMYMHBI, €MHUIIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: porocuntes, npixanue, buocdepa, sKocucTEMa, MUHEPAJIbHbIE YOOPEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbIE BEILIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MHHEPATbl, TOPHBIE IOPOJbI, IOJE3HBIE
MCKOTIaeMble, TOTUTMBO, BOJIHBIE PECYPCHI.

IInanupyemule pesynromamoi yueoHo2o npeomema

Jluunocmuule pesynomamol

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUS MPOIPAMMBI OCHOBHOTO 00IIero oOpa3oBaHHUS
JOCTHTalOTCS B XOJi¢ OOydYeHHS XHUMHUU B €IUHCTBE YydYeOHONM M BOCHHUTATCIIBHOU
JCATEIBHOCTH B COOTBETCTBUHU C TPAJAMIIMOHHBIMU POCCUHCKMMH COIMOKYJIBTYPHBIMHU U
JTYXOBHO-HPAaBCTBECHHBIMH IICHHOCTSIMHM, IIPUHSATHIMU B OOIECTBE MPaBUJIaMU U HOPMaMH
MOBEJCHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMS, CAaMOPAa3BUTHUS U COIUMAIU3AIINN
00yJarommxcs.

JIMYHOCTHBIC PE3yJIbTaThl OTPAKAIOT TOTOBHOCTh OOYUYAOIIHUXCS PYKOBOACTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPHEHTAIMI U PACIIUPEHHUE OIBITA ICATCILHOCTH Ha
€€ OCHOBE, B TOM YMCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IICHHOCTHOTO OTHOIICHUS K OTECYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U
HAYYHOMY HACIICJHIO0, TOHUMaHKS 3HAUYCHUS XUMHUYCCKON HAYKU B JKU3HH COBPEMEHHOTO
00IIecTBa, CIOCOOHOCTH BIIAJCTh JOCTOBEPHOM HH(MOPMAITUEH O TIEPEIOBBIX JOCTHIKEHUSIX
Y OTKPBITUSIX MUPOBOW M OTEUECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYIHBIX 3HAHUSIX
00 yCTpOHCTBE MUpa U OOIIIECTRA;



2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MIPEACTABICHUS O COLMATIBHBIX HOPMAax M MPABWIAX MEXJIMYHOCTHBIX OTHOLLIEHUM B
KOJUIEKTUBE, KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B  OOILIECTBEHHO  IOJIE3HOM,
y4eOHO-HCCIIeIOBAaTENIbCKOM, TBOPUECKON M IPYTrUX BUAAX AEATEILHOCTH, TOTOBHOCTU K
pa3HoOOpa3HON COBMECTHOM AESITENbHOCTU MPHU BBIMOJIHEHUN YYeOHBIX, TO3HABATEIBHBIX
3a/lay, BBIMOJHEHUU XHMHUYECKUX SKCIEPUMEHTOB, CO3[aHUM Y4EOHBIX MPOEKTOB,
CTPEMJICHHST K B3aMMOIOHMMAHMIO W B3aMMOIIOMOIIM B TMpolEecce ATOM y4eOHOMU
JEeSTEbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJIEHHWE W MOCTYIKH CBOMX TOBApHILEH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKUE TMPEJCTABICHUS O BEHIECTBE M XUMHUYECKOM peakiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTABIISIONINE OCHOBY JIJIs
MMOHUMAHUSI CYIIHOCTH HAyYHOM KapTUHBl MHUpA, NPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHs MPUPOABI, B3aUMOCBS3AX YEJIOBEKa C MPHUPOJAHON CPEIOH, O
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MTO3HABATEJIbHbIE MOTHBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUM MO XMMHH,
HEO0OXOAUMBIE JIs1 O0BSICHEHUsI HAOJI0Ja€MbIX MPOLECCOB M SIBJICHUM, MMO3HABATEIbHOM,
MH()OPMAITMOHHOW M YUTATEIbCKON KYJIbTYphI, B TOM YHCIIE€ HABBIKOB CaMOCTOSITEIbHOM
paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM JUTEpaTypoi, JOCTYIIHBIMU TEXHUYECKUMU
CpeaCcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUM;

UHTEpeC K 00yUEHUIO U MO3HAHUIO, TH0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW M HCCIEI0BATEIbCKONW JEATEIbHOCTH, K OCO3HAHHOMY
BbIOOPY HANpPaBIEHHOCTU U YPOBHS 00y4€HHUs B JaJIbHENIIEM;

4) hopMHupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE ILIEHHOCTU >KM3HU, OTBETCTBEHHOIO OTHOILIECHHS K CBOEMY 3I0POBBIO,
YCTaHOBKH Ha 3/I0pPOBbIA 00pa3 >KW3HHW, OCO3HAHHUE IMOCIEICTBUA M HENPUSATUE BPEIHBIX
NpuBbIYEK  (YMOTpeOJeHUsT  aJIKOroJil, HAapKOTUKOB, KYypEHHs), HEO0OXOAMMOCTU
coOJII0/IeHU MTpaBUil 0€30MaCHOCTH MPU 00OpAIIEHUH C XUMUYECKUMU BEUIECTBAMU B OBITY
Y PEAIbHOM KU3HU;

5) TpyA0BOr0 BOCIIHTAHHUS:

MHTEpPEC K MPAKTHUYECKOMY H3Y4YeHHIO mpodeccuii W Tpyda pas3iuyHOrO poja,
YBaXEHUE K TPYAy M pe3yJpTaTaM TPYAOBOW IEATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHUsT TPEJAMETHBIX 3HAHUW 10 XHWMHUH, OCO3HAHHBIM BBHIOOP WHIWBUIYyATBHOU
TPaeKTOPHUH MPOJOJKEHHsI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH
K XHMHH, OOIICCTBCHHBIX HMHTEPECOB W MOTPEOHOCTEH, ycCHenHoi mnpodeccrnoHanbHON
JESTeIbHOCTY M Pa3BUTHA HEOOXOAUMBIX YMEHHM, TOTOBHOCTh aJlalTUPOBATHCS B
podeCcCUOHANILHOM Cpeie;

6) IK0JIOrHYeCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJ1IecO00pa3HOe OTHOIIEHUWE K MPUPOJE KAK MCTOYHHMKY >KM3HU HA
3emuiie, OCHOBE €€ CYIIECTBOBaHUS, IOHMMAaHNE LICHHOCTHU 3JJ0POBOT0 U Oe301acHOro oopasa
KU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY
3J10pOBbIO, OCO3HAHUE LIEHHOCTHU COOJIIOICHHSI TPaBUJI 0€30MIaCHOTO MOBEICHUS PU padoTe
C BEIIECTBAMHU, a TAKKE B CUTYALMIX, YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TIOJIy4aeMble TIPU U3YYEHUU XUMUU, JIJISl peLICHUs
3a7a4, CBSI3aHHBIX C OKPYXKAIOIIEW NPUPOAHOM CPENoM, Ui IMOBBIIIEHUS YPOBHSA
HKOJIOTMYECKOH KYJIbTYPhl, 0OCO3HAHUS TJI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOIIeM U



HYTeﬁ X pCIICHUA MOCPCACTBOM MCTOJ0B XUMHUH, SKOJIOTHICCKOI'O MBIIIJICHUS, YMCHUSA
PYKOBOJACTBOBATLCA UM B HOSH&B&TGHBHOﬁ, KOMMYHHKEITI/IBHOI;'I u COHHaHLHOﬁ ITPAaKTHKC.

Memanpeomemmvle pe3yromamoi

B cocTtaBe meTanpeIMeTHBIX PEe3yJIbTaTOB BBIACISIOT 3HAYUMBIC I (HOPMHUPOBAHHMSI
MHUPOBO33pEHHUsI OOIIEHAYYHbIEC TOHATHS (3aKOH, TEOpHs, NPHUHIUII, TUIOTe3a, (aKT,
CHUCTEMa, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOpPbIe HCIONB3YIOTCS B €CTECTBEHHO-
HAay4YHBIX YYEOHBIX MpeaMeTaX M IO3BOJISIIOT HAa OCHOBE 3HAHMM U3 ITHX MPEAMETOB
dhopMUpOBaTh MPEJCTABICHUE O 1EIOCTHON Hay4YHOW KapTHHE MHUpPA, U YHUBEPCAIbHBIC
ydyeOHbIe JIeMCTBUA (ITO3HABATEJIbHbIC, KOMMYHUKATHUBHBIC, PETYJSTUBHBIE), KOTOPHIC
obecrieunBalOT (HOPMUPOBAHKE TOTOBHOCTH K CAMOCTOSITEIPHOMY IUIAHUPOBAHUIO U
OCYILIECTBJICHUIO YUCOHOM AeATEILHOCTH.

ITo3HaBaTe/ibHBIC YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUSA

ba3oBble Jiornueckue JaeiicTBUA:

YMEHUS MCIOJIb30BATh MPUEMBI JIOTHYECKOTO MBIIUICHUS NPU OCBOCHWUU 3HAHUWU:
pacKpbIBaTh CMBICT XUMHUYECKUX TMOHATUM (BBIACISATH HMX XapaKTepHbIC MPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C JPYTMMH TOHATHUSIMH), MCIOJIB30BAaTh MOHATHUS IS
OOBSICHEHUS OTACIBbHBIX (DAKTOB W SIBJICHWM, BBIOMpATh OCHOBAHUS M KPUTEPUU IS
KJIacCU(UKAIIUKM XUMHYECKMX BEIIECTB M XHUMHYECKUX peakIui, yCTaHaBJIMBATh
MIPUYUHHO-CJICACTBCHHBIC CBS3M MEXKIYy OOBEKTaMH H3Y4YCHHUS, CTPOUTH JIOTHUECKHE
paccyxaeHus (MHAYKTHBHBIC, JEAyKTUBHBIC, IO AaHAJIOTWH), JejaTh BBIBOJABI U
3aKJIIOUCHUS,

yMEHHE TPUMEHSATH B TMpollecce TIO3HAHUS MOHATHSA  (IpeAMETHhIE |
METanpeIMETHBIC), CHUMBOJMYECKHE (3HAKOBBIE) MOJCIH, HCIIOIb3yeMble B XHMUHU,
MpeoOpa3oBbIBaTh IMIUPOKO IPUMEHSIEMBIE B XHUMHHU MOJCIbHBIC TPEACTABICHUS —
XUMUYECKUHN 3HAK (CUMBOJ 2JIEMEHTA), XUMudeckas (opMysia U1 ypaBHEHUE XUMHUYECKOU
peakuu — MpU pelieHUH y4yeOHO-TO3HABATENbHBIX 3a7ad, ¢ YUYETOM ITHUX MOJEIbHBIX
MPEJICTABIICHUI BBISIBISITh U XapaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKH H3Y4aEeMbIX
OOBEKTOB — XHWMHMUYECKHMX BEIIECTB U XUMHUYECKUX peakIui, BBISBIATH OOIIUE
3aKOHOMEPHOCTH, TPUYUHHO-CJICACTBEHHBIC CBS3M W TMPOTUBOPEUMS B H3YYAEMbIX
Mpoleccax u sIBICHUSX.

ba3oBble nucciaenoBarejabCcKue J1edCTBHUSA.

YMEHHUE UCIOJIb30BATh OCTABICHHBIC BOIIPOCHI B KAYE€CTBE MHCTPYMEHTA MTO3HAHUS, A
TaKK€ B Ka4eCTBE OCHOBBI JIsI (DOPMHUPOBAHMS THUIIOTE3BI MO IPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

IpUOOPETECHHE OIBITA T10 TJIAHUPOBAHUIO, OPTaHU3AIIMN U MPOBEICHUIO YICHUISCKUX
OKCIICPUMEHTOB, YMEHHE HaOMIOJaTh 3a  XOJIOM IPOIecca, CaMOCTOSTEIIBHO
MIPOTHO3UPOBATh €ro Pe3yiabTaT, (OPMYyJIUPOBATH OOOOIICHUS M BBIBOIBI IO pe3yJibTaTaM
MIPOBEJIEHHOTO OIBITA, UCCIEOBAHUS, COCTABIISITH OTUET O MPOJICIAaHHON padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOUpATh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH MH(OOPMALIUIO PA3TUYHBIX
BUJIOB 1 (hOPM MPEJICTABICHUS, TTOJIy4aEMYI0 U3 PA3HBIX HCTOYHUKOB (HAyYHO-TIOMYJIIpHAs
JuTepaTypa XUMHYECKOTO COJACp)KaHUs, CIpaBOYHBbIE mocoOus, pecypchl MHTEepHeTa),
KPUTHUYECKU OIEHUBAThH MIPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HHGOPMAIIUIO;

YyMEHUE TPUMEHSATh pa3Iu4yHble METOABl W 3ampoChl MPU TIOWCKE W OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIsl BBITIOJHEHHUSI YI€OHBIX U
MMO3HABATEIbHBIX 3a7ad ONpPEACIEHHOTO THIA, MPUOOPETEHHE OmbiTa B 00JacTH



MCITOJTh30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBIIAJICHUE KYIbTYypOi
aKTUBHOTO HCIOJb30BAHUS PA3IUYHBIX TMOUCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BHIOMPAThH
ONTUMAaJIBHYIO (OpMyY IIpeICTaBICHUS HHPOPMAIIUHU U UIUTIOCTPUPOBATH PEIIaeMbIE 33/ 1aUH
HECJIO)KHBIMHU CXEMaMH, JUarpaMMaMH, IpyTUMH popMaMu TpauKy 1 IX KOMOMHAITUSIMU;

yYMEHHE UCIOIb30BaTh U aHAIM3UPOBATH B MpoOIlecce YYEOHON U MCCIIE0BATEIbCKOM
NEeSATENPHOCTY HMHPOPMALUIO O BIMSHUM TPOMBIIUIEHHOCTH, CEJIIbCKOTO XO3SHCTBa U
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH NPUPOJHON CPEIBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBIC y4eOHbIe JeHCTBUS:

yMEHHUSl 3a/JaBaTh BONPOCHI (B Xoje auanora W (WiaM) IUCKYCCHM) IO CYIIECTBY
oOcyxmaemMoil TeMbl, (OPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBIMOJHEHUS
NPEAJIOKEHHON 3a/1a4H;

YMEHHUS MPEICTABIIATH MOJYYCHHBIE PE3YJbTaThl MO3HABATEIBHOW AESATEIBHOCTU B
YCTHBIX M TMCBMEHHBIX TEKCTaX; JedaTb MPE3EHTAUI0 PE3YJIbTATOB BBINOIHEHUS
XUMUYECKOTO JKCIepuMeHTa (71abopaTOpHOTO OIbITa, JabOpaTOpHOM pPadOTHI 1O
HCCIICTOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHUS y4eOHOTO COTPYITHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIbHOM
U UCCJIEIOBATEIbCKON AESATENbHOCTH NPU PELIEHUU BO3HUKAIOLIUX MPOOJEM Ha OCHOBE
yu€Ta OOIMX MHTEPECOB U COTrJacoBaHUsI MO3UIMM (0OCyX JaeHus, OOMEH MHEHHSIMU,
«MO3TOBBIE IITYPMbDY, KOOPJIMHALINS COBMECTHBIX JECHCTBUH, ONPEAECICHUE KPUTEPUEB 11O
OIICHKE KaueCTBAa BBHIITOJIHEHHON PabOThI U IPYTHUE).

PeryiasiTuBHbIC YHUBepCAJIbHbIC YUeOHbIE 1eliCTBUS:

YMEHHUE CaMOCTOSITEIbHO  ONPENENATh LENU  JEATEIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJMPOBATb M TMpPU HEOOXOJUMOCTU KOPPEKTHPOBATh CBOIO
NeSITebHOCTh, BBIOMpATh Haubosiee AP(HEKTUBHBIE CIIOCOOBI pEIICHUS YYE€OHBIX U
MMO3HABATENbHBIX  33/1a4, CaMOCTOSATEIbHO  COCTAaBJIATh WA  KOPPEKTUPOBATH
MIPEUIOKEHHBIA aJNrOPUTM JEUCTBUM TIIPU BBINOJHEHUM 33JaHUW C Y4ETOM IOJYyYECHUS
HOBBIX 3HAaHUM 00 U3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKLMIX, OLEHUBATH
COOTBETCTBHE TMOJIYYEHHOIO pe3yJbTaTa 3asBJICHHOM LENH, YMEHHE HCIOJb30BaTh W
aHAJIN3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

IIpeomemmvie pe3ynvmanmul

[IpeameTHbie pe3ynbTaThl 0 yueOHOMY mpeaMery "Xumwus" (Ha 6a30BOM YpOBHE)
JOJKHBI 00ECTIeunBaTh:

1) mpexacraBieHME O 3aKOHOMEPHOCTSX W TI03HABAEMOCTH SIBJICHUM NPUPOJBL,
NOHMMAaHUE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XUMHUYECKOW HayKh Kak o00JacTu
COBPEMEHHOI0 €CTECTBO3HAHHUS, KOMIIOHEHTa OOIed KyJIbTypbl M NPAKTUYECKOM
JEeSITEIbHOCTH YEJIOBEKa B YCIIOBUSAX COBPEMEHHOTO O0ILECTBA; TOHMMAaHUE MECTa XUMUU
CpeIu IPYyruX eCTECTBEHHBIX HAYK;

2) BnajicHHue OCHOBaMH MOHITHIHOTO anmapaTa ¥ CHMBOJIMYECKOTO SI3bIKa XUMHH TSI
cocTaBlieHUs] (HOPMyYT HEOPraHWMYECKUX BEIIECTB, YPAaBHEHUH XWMHUYECKUX pPEaKIIHii;
BlIaZieHue ocHoBaMu xumuueckoil HomeHknaTypbl (IUPAC u TpuBuanibHOI) U yMeHue
WCIIONIb30BaTh €€ Ui pelIeHHUs y4eOHO-TI03HABATENbHBIX 3a7a4, YMEHHE HCIOJIb30BaTh
MOJIETIH 7151 OOBSICHEHUSI CTPOSHUSI aTOMOB M MOJICKYJT;

3) BiIaJeHWE CHUCTEMOW XUMHYECKHX 3HAHUH W yMEHHE NPHUMEHATH CHUCTEMY
XUMHUYECKUX 3HAHUI, KOTOpasi BKIIIOYAET:

BaXHEHMIINE XMUMHUYECKHE TMOHSATHS: XUMHUYECKUH HIIEMEHT, aToM, MOJIEKYa,
BELIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOAHAs M HEOJHOPOAHAs CMECH,



OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJIIPHASI MACChI, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS
Macca, MOJSIPHBIA OO0BEM, OKCHI, KHCJIOTa, OCHOBAHHE, COJIb (CpEIHsis), XUMHUYECKas
peakius, peakiuu COCIMHEHUS, PEaKIMU Pa3I0KEHUS, PEAKIMU 3aMEIICHUS, PEaKIIUU
oOMeHa, TerioBOM 3(P(GEKT peakiuu, dK30- W IHAOTEPMHUYECKHE PEaKIMH, PacTBOD,
MaccoBasi 1011 XMMHUYECKOr0 3JIEMEHTa B COCJAMHEHUHU, MAccoBasl JOJisI U MPOLICHTHAas
KOHIICHTPAIIUS BEIIECTBA B PACTBOPE, SAPO aTOMAa, AIEKTPUUECKUI CIOW aToMa, aTOMHas
opbuTanb, paadyc aroMa, BaJIGHTHOCTh, CTENEHb OKHUCICHUS, XHUMHUYEcKas CBS3b,
ANEKTPOOTPULIATENBHOCTD, MOJISIPHAS U HEMOJIIPHAS KOBAJCHTHAs CBS3b, MOHHAs CBS3b,
METa/NIMYeCcKasi CBS3b, KPUCTAUIMYECKas penieTka (aToMHasi, MOHHAs, MeTaJTn4yecKas,
MOJIEKYJISIpHAsi), MOH, KATHOH, aHUOH, DJIEKTPOJIUT U HEAIEKTPOIUT, FICKTPOIUTHUECKAs
JUCCOLIMAIINS, PEAKIMd MOHHOIO OOMEHA, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCIIUTENIb U BOCCTAHOBUTEND, OKUCIEHUE U BOCCTAHOBIICHHE, BJIEKTPOJIN3, XUMUUYECKOE
paBHOBecue, OOpaTUMbIE W HEOOpATHMBIE PEAKIMH, CKOPOCTh XHUMHUYECKON peaKIluw,
KaTanu3arop, npeaenbHo aomyctumas konrentpanus (I1IJ1K), koppo3us meTamios, CIIaBbl;

OCHOBOTIOJIATAIOIINE 3aKOHBbl XMMHUHU: 3aKOH COXPAHEHUSI MAacChl, MEPUOAUUYCCKUM
3akoH J[.1. MeHneneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraipo;

TEOPUU XUMHUM: aTOMHO-MOJIEKYJISIpHAs TEOpHUs, TEOPUSl DICKTPOJIUTHUCCKON
JTUCCOIMAIINM, TPEJACTABICHUS O HAy4yHbIX METOAaxX I[IO3HaHUsA, B TOM 4YHUCIE
AKCIEPUMEHTAIIBHBIX U TEOPETHYECKHX METOAAX HCCIEIOBAaHMS BEIIECTB M HU3yUYCHUS
XUMUYECKUX PEAKIINN;

4) mpeACTaBICHUE O MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JI€MEHTOB
(pamuyc aToma, JIEKTPOOTPULIATEILHOCTD), TPOCTHIX U CIOKHBIX BEIIECTB OT MOJIOKEHUS
sanemeHToB B Ileproanueckoil cucteMe (B MajbIX MEpUOAAX U TNIABHBIX MOJArPYIIAX) U
AJIEKTPOHHOTO CTPOEHHS aToMa; YMEHHUE OOBACHATH CBS3b IIOJIOKEHUSA OJJIEMEHTa B
[Tepuoauyeckoil CUCTEME C YUCITOBBIMU XaPAKTEPUCTUKAMU CTPOEHHUSI aTOMOB XUMUYECKHUX
AJIEMEHTOB (COCTaB U 3apsi A/ipa, 00IIee YUCIIO JIEKTPOHOB), paCIPEICIICHUEM JIEKTPOHOB
M0 JHEPreTHUYECKUM YPOBHSM AaTOMOB MEPBBIX TPEX MEPUOJOB, KaIUs U KaJbIIHS;
KJIaCCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI;

5) yMenue kiaccupUIMpoBaTh XUMUUYECKUE PJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA U
XUMUYECKUE PEaKIMU; OMPEACNsTh BAJICHTHOCTh M CTEMEHb OKHUCJIEHUS XUMHYECKUX
AJIEMEHTOB, BUJI XUMUUYECKOUN CBSI3U M THUIN KPUCTAJUIMUYECKON CTPYKTYpPHl B COCTUHECHUSIX,
3apsA]l WMOHA, XapaKTep Cpeabl B BOJHBIX PACTBOpPAaX BEIIECTB (KUCJIOT, OCHOBAaHHI),
OKHCIIUTEIIb U BOCCTAHOBUTEID;

6) yMeHUE XapaKTepru3oBaTh (U3MUYECKUE U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
(xucnmopo, 030H, BOAOPOI, rpaduT, aiMas, KpeMHUM, a3oT, hocdop, cepa, XJIop, HATPHIA,
KaJui, MarHui, KaJIbI[Mi, aJJFOMUHUM, KEJI€30) M CJIOXKHBIX BEIIECTB, B TOM YMCIIE HX
BOJIHBIX PacTBOPOB (BOJIa, aMMHAK, XJIOPOBOJOPO/I, CEPOBOJIOPOI, OKCUIBI U TUIPOKCHUJIBI
metasuioB I - [TA rpynm, amtomunus, menu (11), muaka, xenesa (11 u III), okcuast yriepoaa
(IT u IV), kpemuus (IV), azota u dpocdopa (III u V), cepst (IV u VI), cepnucras, cepHas,
azoTucrasi, a3otHas, (ocdopHas, yroiapHas, KpeMHHUEBas KUCIOTa U MX COJIM); YMECHHUE
MIPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U
CTPOCHMUSI, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BOBMOKHOCTh ITPOTEKAHUS
XUMUYECKUX TPEBPAICHUN B Pa3IMYHBIX YCJIOBUSX, BIUSHUE BEIIECTB U XUMHYECKUX
MIPOIIECCOB HAa OPTaHU3M YeJIOBEKa U OKPY’KAIOITYIO IPUPOIHYIO CPENIY;

7) yMEHHE COCTaBIISITh MOJICKYJISIPHBIE Y MOHHBIE YPABHEHUS peakiuid (B TOM YHCIIE
peakimii  WMOHHOr0 OOMEHa W  OKHCIUTEIhbHO-BOCCTAHOBHUTEIBHBIX  PEaKIUi),



WUTFOCTPUPYIONIUX XUMHUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB/TPYII HEOPTAHHMYECKUX
BEII[ECTB, B TOM YHCJIE TTOATBEPKIAIONINX T€HETUYECKYIO B3aUMOCBS3b MEXITY HUMU;

8) yMeHHE BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MacChI BEIIIECTB,
MAaCCOBYIO JIOJII0 XMMHYECKOI'O 3JIEMEHTa B COCJIMHEHUH, MACCOBYIO JIOJIO BELIECTBA B
pacTBOpE, KOJIMYECTBO BEIIECTBA U €TI0 MacCy, 00bEM ra30B; YMEHHUE MMPOBOIUTH PACUETHI
110 YpaBHEHUSIM XUMHUYECKUX PEaKIIMK U HaXOJUTh KOJIMYECTBO BEIIECTBA, O0BEM U Maccy
peareHTOB WJIK MIPOJYKTOB PEAKIINH;

9) BiajieHMEe OCHOBHBIMH METOJIaMHU HAYYHOT'O MO3HaHUs (HAOJI0/ICHUE, U3MEPCHHE,
AKCIIEPUMEHT, MOJICIMPOBAHKE) TIPH U3YUCHHUH BEIIECTB M XUMUUYECKUX SBJICHUHN; YMECHHUE
chopMyIHpoBaTh MPOOJIEMY U MPEJIOKUTH IyTH €€ PEIICHUs; 3HaHUE OCHOB 0e30macHON
paboThl € XMMHUYECKMMH BEIIECTBAMH, XHUMHYECKOHM TIOCYJIOH U J1abopaTOpPHBIM
00opy10BaHUEM;

10) HaIMYMe MPAaKTHYECKUX HABBHIKOB TJIAHUPOBAHUS W OCYIICCTBICHUS CIICAYFOIINX
XUMUYECKUX IKCIIEPUMEHTOB:

M3Yy4YCHUE U ONMMCAaHNe (PU3NIECKUX CBONCTB BEIIECTB;

03HaKOMJICHHE C GU3HMUCCKUMHU U XUMHUCCKUMH SBJICHUSMU;

OTIBITHI, WJUTFOCTPHUPYIONTHE TIPU3HAKH MPOTCKAHNS XUMHUYCCKUX PEAKITUH;

M3y4YEHHE CIIOCOOO0B pa3/IesICHUs] CMECEi;

MOJTy4eHHUE KUCTIOpOoa U U3YUEHHE €r0 CBOMCTB;

MOJIy4E€HHUE BOJIOPOJIa U U3YYCHHUE €T0 CBOMCTB;

MOJTyYEHHE YTIIEKHUCIIOTO ra3a U U3y4YeHUe ero CBOMCTB;

MOJTy4YeHHUE aMMHUaKa U U3yUeHHE ero CBOMCTB;

IIPUTOTOBJICHHE PACTBOPOB C OMNPEJCICHHOW MAacCOBOM J0Jied pPacTBOPEHHOIO
BCIIICCTBA;

UCCJIEIOBAaHNUE U ONMCAHUE CBOMCTB HEOPTraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB;

MPUMEHEHUE WHJUKATOPOB (JlakMyca, METWJIOpaHxka | (QeHoadTasenHa) s
OTIPENICIICHUS XapaKTepa CPe/ibl B paCTBOPAX KUCIIOT U LIETI0UEH;

W3yYCHUE B3aWMOJICHCTBHS KHCJIOT C MeETalylaMH, OKCHJIaMH METaJIJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSMH, COJISIMH;

MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHHH;

BBITECHEHHE OJIHOTO METajlJia [PYTUM U3 pacTBOpa COJIH;

uccieaoBanue aMmGpOTEPHBIX CBOMCTB THAPOKCUIOB ATFOMUHUS U ITMHKA,;

pellIeHUe SKCIEPUMEHTANIBHBIX 3a/1a4u 1Mo TemMe "OCHOBHBIC KJIaCChl HEOPTraHUYECKHUX
coequHEHUI",;

pellIeHUE FKCIIEPUMEHTAIIBHBIX 3aJ1a4 110 TeMe " DIEeKTPOJIMTUUYECKas AUCCOoraus";

pelieHne SKCIECPUMEHTAIBHBIX 3a71ad 1Mo TeMe "BakHeWimme HeMeTaulbl M HX
coequHEHM";

pelieHne SKCIEePUMEHTAIBHBIX 3ada4 Mo Teme "BakHeWmme MeTauibl U HX
COeIUHCHMSA",;

XUMUYCCKUE DKCIIEPUMEHTHI, WITIOCTPUPYIONINE TPHU3HAKK TMPOTCKAHUS PEaKIIHMA
HOHHOTO 0OMEHa;

KauyeCTBEHHBIC PEAKIIMH Ha MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBI: XJIOPHI-,
opomua-, moaua-, cyibdar-, Gocdar-, kapboHaT-, CUIUKAT-AaHUOHBI, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHUSI, MarHusi, KaJbliMsl, aIIOMUHUS, *Kene3a (2+) u xenesa (3+), meau (2+),
[IMHKA;

yYMEHHUE TPEACTABISTH PE3YIbTAThI SKCIIEPUMEHTA B (hOpME BBIBOJIOB, I0KA3aTEIHCTB,
rparKOB M TAOJIMI] M BBISBIISATH SMIIUPUICCKHUE 3aKOHOMEPHOCTH;



11) Bmamenue mpaBmwiiaMu O€30MaCHOTO OOpAIEHHUs C BEIIECTBAMHU, UCIIOJIb3yEeMbIMU
B TIOBCEJHEBHOW >KM3HHW, MpaBUJIaMU TOBEICHUS B TIEIAX COEpPEeKEHUS 3I0pPOBbSI H
OKpY’Karolel mMpupoaHOI cpeibl; MOHUMaHKUE Bpeaa (OMacHOCTH) BO3ACHCTBUS HA JKUBBIC
OpraHU3Mbl OIPEJEICHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS W TPEAOTBPAIICHUS HUX
BpPEJIHOTO BO3JICUCTBUS;, TOHUMAHKUE 3HAYCHUS )KUPOB, OCIIKOB, YTIEBOJOB /IJIi OpraHu3Ma
YeJI0BEKa;

12) BrageHue OCHOBAMHM XUMHUYECKOM TIpaMOTHOCTH, BKJIIOYAIOIIEH yMeEHUE
PaBUJIHHO MCIIOJIb30BATh U3YUEHHBIE BEIIECTBA U MaTEpHAIIbI (B TOM YKCIIe MUHEPAIbHbIC
yIOOpeHHs, METaUIbl M CIUIaBbl, MPOAYKTHI MepepabOTKA MPUPOJIHBIX HCTOYHUKOB
yIIEBOAOPOIOB (YIJis, MPUPOJHOTO Ta3a, HedTH) B OBITY, CENbCKOM XO34iCTBE, Ha
IPOU3BOJICTBE;

13) ymeHue ycTaHaBIMBATh CBSI3M MEX]Y peajbHO HaAOII0aeMbIMU XUMUYECKUMU
SIBJICHHSIMU | TTPOIIECCAMHU, TPOUCXOISAIIMMH B MAKPO- 1 MUKPOMHPE, OOBSICHATH TTPUIUHBI
MHOT000pa3us BEIIECTB; YMEHHE HHTETPUPOBATH XUMUICCKIE 3HAHUS CO 3HAHUSIMHU IPYTUX
y4eOHBIX MPEIMETOB;

14) mpexacraBienne o cdepax MNpoPecCUOHANBHOU NEATEbHOCTH, CBA3AHHBIX C
XUMUEH U COBPEMEHHBIMU TEXHOJOTHSIMHU, OCHOBAHHBIMU Ha JOCTHKEHUSAX XUMHYECKOU
HayKH, 4TO MO3BOJIUT O0YUYaIOIIUMCS paccMaTpUBaTh XUMHIO Kak cepy cBoeil Oyayiiei
MpOoPECCUOHANILHON  JIEATETLHOCTH W ClieJlaTh OCO3HAHHBIM BBHIOOP XUMHHU Kak
MpOo@UIBHOTO MpeAMETa MPHU MEPEX0JIE Ha YPOBEHB CPEIHETO 00IIero 00pa3oBaHus;

15) Hanuuue ombiTa pabOTHl C PA3IMYHBIMU UCTOYHUKAMHU WHOOPMAIIUU 110 XUMUU
(HayuyHas U HAYYHO-TIOMYJISIpHAS JINTEPATypa, CI0OBAPH, CIPABOYHUKH, HHTEPHET-PECYPCHI);
yMeHHE OOBEKTHBHO OIEHMBATh HMH(OpPMAIMIO O BEIIECTBAX, HMX MPEBpAIICHUIX U
MPAKTUYECKOM NMPUMEHEHUMU.

B cocraBe mpeaMeTHBIX PE3yNbTATOB MO OCBOCHHUIO O00S3aTEIBHOTO COJEp KAHMS,
YCTAHOBJICHHOTO JaHHOUN pabouel MporpaMmoil, BBIACISIOT: OCBOCHHbBIE 00YUYaIOIIMMUCS
Hay4YHbIC 3HAHMS, YMEHHUS U CHOCOOBI JACHUCTBHM, BUIBI JEATCIBHOCTH IO TMOJTYYECHUIO
HOBOT'O 3HaHWS, €ro MHTEPHpeTaluy, MPeoOpa30BaHUI0 U MPUMEHEHUIO B Pa3TUUYHBIX
Y4EOHBIX U HOBBIX CUTYAITUSX.

K xonIty 00ydenus B 8 kjacce rnpeiMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

®paCKpPbIBAaTh CMBIC OCHOBHBIX XUMUYECKHUX MTOHSATHIA: aTOM, MOJIEKYJa, XUMUYECKUM
3JIEMEHT, MPOCTOE BEUIECTBO, CJI0KHOE BEIIECTBO, CMECh (OJJHOPO/IHASL U HEOJIHOPOIHAsA),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsi U MOJIEKYJISIpHAash Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJISIpPHAsl Macca, MaccoBasi J0JII XUMUUECKOTO AJIEMEHTa B COETMHEHUH, MOJIIPHBIN
00BEM, OKCHU], KUCII0TA, OCHOBaHHUE, COJIb, DJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS,
XUMUYECKasi peakius, KilacCu(puKalus peakiuidl: peakiuu COCIUHCHUS, peaKIuu
Pa3NIOKEHMsI, peaKI[UU 3aMEeIleHUs], peaKIIMi 0OMeHa, 3K30- U SHIOTEPMUYECKHUE PEaAKIIUH,
Ter1oBor d(PdeKT peakuuu, siAPO aToMa, dIESKTPOHHBINA CIION aToMa, aTOMHasi OpOUTaJb,
paauyc aToMa, XUMHUYeCKasi CBsI3b, MOJISIPHAS U HEMOJIApHAsi KOBAJICHTHAs! CBS3b, HOHHAS
CBSI3b, HWOH, KaTHUOH, AaHWOH, pacTBOpP, MaccoBas JoOJisI BenecTBa (MpPOIEHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;

® ULTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUN U MPUMEHATH 3TH
MOHATHSI TIPYU ONKMCAHUU BEILIECTB U UX NPEBPAIICHUN;



®IICIIOJIb30BATh XMUMHUYECKYI0O CHUMBOJIMKY JUISI COCTaBJ€HHsS (OpPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

®OIIPENEIATh BAJIEGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTEIEHb
OKHUCJICHUSI DJIEMEHTOB B OWHApHBIX COCIUHEHUSX, NPUHAIJICKHOCTh BEIIECTB K
onpenenEéHHOMY KJIacCy COeIMHEHHH 1Mo ¢popMyiam, BUI XUMUYECKOM CBsI3H (KOBaJICHTHAs
Y MOHHAs) B HEOPTAHUYECKUX COCANHEHUSX;

epackpsiBaTh cMbIci [lepuoanueckoro 3akona [[. . MenneneeBa: 1eMOHCTPUPOBATH
MMOHUMAHUE TIEPUOJUYECKON 3aBHUCHMOCTU CBOMCTB XHUMHYECKHUX JJIEMEHTOB OT HX
nonoxxkeuuss B llepuoanueckol cHcTeEME, 3aKOHOB COXPAaHEHUsS MacChl BELIECTB,
ITOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHsI, 3aKOHAa ABOTaIpo;

®ONHCHIBATh M XapaKTepu3oBaTh TabauuHyro ¢opmy Ileprogudeckoid cUCTEMbI
XUMUYECKUX DJIEMEHTOB: pa3jinuyaTh MOHATUS «rJaBHas mnoarpynna (A-rpynma)» u
«mobounas mnoxarpynma (b-rpymnma)», Manbie U OONbIIME TEPUOJbI, COOTHOCUTH
0o003HaueHusA, KOTOpble MMeloTca B Tabmuie «llepumonuueckas cucteMa XUMHUYECKHX
anemeHToB [I. M. MenaeneeBay C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTAB U 3apsij Aapa, OOLIEe YUCIO JIEKTPOHOB U paclpeieIeHue
UX T10 3JIEKTPOHHBIM CJIOSIM);

eKJacCCU(PUUMPOBATh  XMUMHYECKHE  DIIEMEHTHl, HEOPraHWYECKHME  BEIECTBA,
XUMUYECKUE peaKIuu (10 YUCIY M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEIIECTB, IO
TeroBoMy b dexTy);

®XapaKTepU30BaTh (OMUCHIBATh) OOIME XUMUYECKUE CBOMCTBA BEILECTB Pa3IMUHBIX
KJIaCCOB,  NOATBEpXKAAas  ONMCaHUE  NPHUMEpPaMHU  MOJIEKYJSIPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIU;

®[IPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILICHHUI B PA3JIMYHBIX YCIOBHUSIX;

®BBLIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOr0 3J€MEeHTa IO (opMyJie COECIUHEHHs, MACCOBYIO OO
BEILIECTBA B PACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLIUY;

®[IPUMEHATh OCHOBHBIE OIEPALMN MBICIUTENBHON ACATENBHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHHUE, OO0O0OIlEHHEe, CUCTEMATU3AlNI0, KIACCU(UKAIUIO, BbBISIBICHUE MNPUYMHHO-
-CJIE€CTBEHHBIX CBSI3€M — ISl M3YyYEHUS CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIIUM,
€CTECTBEHHO-HAYYHbIE METO/bl MO3HAaHUS — HAOJIOJIEHUE, U3MEPEHHE, MOJICIUPOBAHMKE,
AKCIEPUMEHT (peanbHbII U MBICIICHHBIN);

eClie/IOBaTh IMpaBUJiaM T[OJb30BAHMUS XHUMHYECKOM TMOCYI0H U J1abopaTOpHBIM
o0Opy/lOBaHMEM, a TaKXe NpaBujaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKUUSMHU 1O BBIMIOJHEHUIO JJAOOPATOPHBIX XMMHUYECKUX OMBITOB IO MOJYyYEHUIO U
cOOMpPaHUIO ra3000pa3HBIX BEIIECTB (BOJOPOAA U KUCIOPOAA), PUTOTOBICHUIO PACTBOPOB
C OIPEIEIEHHON MACCOBOMW JI0JIEd PACTBOPEHHOIO BELIECTBA, IJIAHUPOBATH U MTPOBOIAUTH
XUMUYECKUE SIKCIIEPUMEHTBHI 10 PACIIO3HABAHHUIO PACTBOPOB IIEI0UYEH U KUCIOT C IOMOUIBIO
MHJUKATOPOB (JaKMycC, GeHoN(TalIenH, METUIIOPAHK U APYTHE).



K kon1iy oOyudenus B 9 kiiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

®PACKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATUNA: XUMUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJla, MOH, KaTHOH, aHHWOH, MPOCTOE BEHIECTBO, CIOKHOE BEIECTBO, BaJECHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas pPeaKIus, XUMUYECKas CBS3b,
TEIIoBoM 3(P(deKT peakiuuu, MOJb, MOJSPHBIM OO0BEM, pacTBOpP, dJIEKTPOJIHUTHI,
HEJICKTPOJIUTHI,  AJIEKTPOJIUTHYECKAas JAMCCOLMALUS, pEakluu HOHHOrO OOMeEHa,
KaTanu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE PEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIMH, OKHCIUTENh, BOCCTAHOBUTEIb, OKHCIICHUE U
BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(POTEPHOCTh, XUMUYECKas CBsI3b (KOBaJICHTHAsI, HOHHAS,
MeTaJuIMYecKasi), KpUCTaUIMYeCKass PEelETKA, KOPPO3Hs METajulOB, CIUIaBBI, CKOPOCTb
XUMHAYECKOU pEaKILnH, TPEAEIbHO nomyctumas konuenrpanus 111K BemecTsa;

® JUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHA U MPUMEHATH 3TU
MOHSTHS TIPU OMMCAHUU BEILIECTB U UX MPEBPAICHUN;

®ICII0JIB30BATh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBJICHUS (OpPMyN BEIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

®OIIPENEIATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMWUYECKHX OJJIEMEHTOB B
COEIMHEHUSIX PAa3IM4YHOIO COCTaBa, MPUHA/JIEKHOCTh BEIECTB K ONPENEIEHHOMY Kilaccy
COeIMHEHH 10 (opmysaM, BHUJ XHUMHUYECKOW CBA3M (KOBAJIEHTHAs, WOHHAas,
MeTaJUIMYecKasi) B HEOPraHUYECKUX COCAMHEHUSX, 3apsa]] HOHA 110 XUMUYECKOU (opMyIie,
XapakTep cpeAabl B BOJHBIX pacTBOpax HEOPraHMYECKUX COCIWHEHHH, THI
KPUCTaJUIMYECKON PEMIETKN KOHKPETHOTO BEIIECTBA;

epackpbiBaTh cMbIch [lepuonnueckoro 3akona JI. 1. MenzeneeBa u 1eMOHCTPUPOBATH
€ro IMOHMMAaHME: OIHUCHIBaTh M XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuonnyeckoii
CUCTEMbI XMMHUYECKHUX 3JIEMEHTOB: Pa3JIMuaTh MOHATUS «TJIaBHAs noArpynna (A-rpymnmna)»
u «mnobouynas mnonarpynmna (b-rpynma)», manble u OoJiblIME NEPUOABI, COOTHOCHUTH
0003HAaYEHHUsA, KOTOpblE HWMEIOTCS B MEPUOJMYECKOW TabiuLe, C YUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsl sapa,
oOllee 4ucio 3JIEKTPOHOB M PACIPENECICHUE UX MO AJIEKTPOHHBIM CIIOSIM), OOBSICHATH
o01ue 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB M MX COECIMHEHUH B Mpeaenax
MaJIbIX IEPUOJOB U TJIABHBIX MOArPYMI C YYETOM CTPOCHHS MX aTOMOB;

eKacCUPUUUPOBaTh  XMUMHYECKHE  DJIEMEHTHl, HEOPraHWYEeCKHWE  BEIlECTBa,
XUMUYECKHE pEeaKIUu (II0 YUCIY M COCTaBy Yy4YacTBYIOIIMX B PEAKIMH BEIIECTB, IO
TerioBoMy 3 (PEeKTy, 10 UBMEHEHUIO CTEIICHEH OKUCICHUS XUMUUECKUX DJICMEHTOB);

eXapaKTepU30BaTh (OMHUCHIBATh) OOIIME U CIEHUPUISCKUE XHUMHYECKHUE CBOMCTBA
MPOCTBIX M CJOXKHBIX BELIECTB, MOATBEPKJas ONUCAHME MPUMEpPAMHU MOJIEKYJSIPHBIX U
MOHHBIX YPABHEHHUI COOTBETCTBYIOLIMX XUMUUYECKUX PEAKIIMIA;

®COCTaBJISITh YPABHEHUS SJIEKTPOJUTUYECKON IUCCOLMALIMM KHUCJIOT, ILIEI0Yed u
coJiel, TMOJHBbIE M COKpAIlEHHBIE YPAaBHEHMsI pEaKIMAd HOHHOTO OOMEHa, YypaBHEHHS
peakumii, MOATBEPKAAOIINX CYLIECTBOBAHUE IN€HETUYECKOM CBSI3U MEXK]y BEIECTBAMHM
Pa3IMYHBIX KJIACCOB;

®PACKpBIBAaTh CYLUIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMI MMOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajaHca 3TUX pPeaKUuid;

®[IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTHU
MPOTEKaHUSI XUMUYECKUX MPEBPALICHUI B PA3IUYHbBIX YCIOBUSIX;



®BLIYKCIISATh OTHOCHUTEIBHYIO MOJEKYJISAPHYI0 M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOT0 3JeMEHTa MO (opMyJie COCTUHEHHS, MACCOBYIO OO
BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUUECKON peaKIInu;

ecoONMIOAATh MpaBWIa IMOJb30BAHUA XUMHUYECKOM TOCYJI0M U J1abopaTOpHBIM
o0opyJ0oBaHMEM, a TakKe TMpaBuiia OOpallleHUsT C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKIHUSMU 10 BBIMOJHEHUIO JTA0OPATOPHBIX XMMUYECKHUX OIBITOB IO MOIYYEHUIO U
COOMpPaHMIO ra3000pa3HbBIX BEIIESCTB (AMMHUAaKa U YIJIIEKUCIIOro Tra3a);

® [IPOBOJIUTH PEAKIIMH, TOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB Pa3INYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM yTEM XJIOpUA-, OpOMUI-, MO -, KapOoHaT-, pocdar-, cunmukaT-
, CyibdaT-, TUIPOKCHUI-UOHBI, KAaTHOHBI aMMOHHS W HWOHBl M3yYEHHBIX METAJJIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTAaHUYECKUX BEILECTB;

®[IPUMEHSATH OCHOBHBIE OTEpPALMU MBICIUTEIBLHON NESATEILHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIUIO, BBISIBJICHUE PUYUHHO-CIIE/ICTBEHHBIX CBSI3El —
JUTSI U3y4EHHUs CBOMCTB BEILIECTB U XMMHYECKUX PEaKIIMid, €CTECTBEHHO-HAYUYHbIE METO/IbI
MO3HaHUS — HAOJIOJICHUE, W3MEpPEHHUE, MOJEIMPOBAHHE, SKCHEPUMEHT (peasbHbI U
MBICIICHHBIH ).
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2.4 | OCHOBHBIC KJIACCHI HEOPTAaHUYIECCKUX COCTUHEHUIM 11 https://resh.edu.ru

IHepuoanueckuii 3akoH u Illepuoanyeckas
cucreMa xumu4ieckux djaementon /1. U.

3 | MenaeneeBa. CTpoeHne aToMOB. XHUMHYeCKAasi 15
cBsI3b. OKMCIUTEIHHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[epuonnueckuii 3akoH u [lepuonuyeckas cucrema https://resh.edu.ru
3.1 | xummueckux 3aemenToB . . Menpaeneena. 7
CrpoeHune atoma
3 Xumuueckas CBs3b. OKHUCIUTEIBHO- 8 https://resh.edu.ru

BOCCTAHOBHUTCIIbHBIC PCAKIINN
Pe3epBHOE Bpemst 3




Bo3mo:kHOCTB
Ne Koa-Bo
o/ HaumeHoBaHHUe pa3iesioB/TeM wacop | HCTONL30BANMS
20P
9 kJacc 68
1 | BemecTBo U XUMHYECKHE PeaKINH 17
11 [ToBTOpCHME U yriTyOJIeHNEe 3HAHUH OCHOBHBIX 5 https://resh.edu.ru
| pa3znenoB Kypca 8 kiacca
19 OCHOBHUI)IG 3aKOHOMEPHOCTH XHMHUYECKUX 4 https://resh.edu.ru
peaKIuii
13 DIEKTPOIMTHYECKAS TUCCOITUAIINS. XUMUYCCKHE 8 https://resh.edu.ru
pPCaKIuu B paCTBOPAX
2 | Hemera/iibl U X COETMHEHUSI 25
21 OOmas XxapakTepUCTHKA XUMHYECKHX DJICMECHTOB 4 https://resh.edu.ru
"~ | VIIA-rpynnsl. ["anorenst
29 OOmas XxapakTepuCcTHKa XUMUYECCKUX DJIEMECHTOB 5 https://resh.edu.ru
" | VIA-rpynnsl. Cepa u e€ coeuHeHus
23 OOmas xapakTeprucTUKa XUMUIECKHIX JIEMEHTOB 7 https://resh.edu.ru
" | VA-rpynmsl. A3zot, hochop v ux cCoeTMHEHHUS]
OOmas xapakTeprucTUKa XUMUIECKIX JIEMEHTOB https://resh.edu.ru
2.4 | IVA-rpynnsl. Yriiepoa v KpeMHHUM, U UX 8
COCTUHCHMSI
3 | Meraaibl 4 MX COeTUHEHUS 20
3.1 | OG1Iue CBOMCTBA METAIIIOB 4 https://resh.edu.ru
3.2 | Baxueime MeTaiuibl ¥ UX COEIUHEHUS 16 https://resh.edu.ru
4 | Xumus U OKpYy:Kawlas cpeia 3
4.1 | XuMus ¥ OKpyKarolas cpeia 3 https://resh.edu.ru
Pe3epBHOE Bpems 3
Ioypounoe nranuposanue
8 KJIACC
No Koa-  Bo3moxkHOCTh
I /;1 Tema ypoka BO HUCI0JIb30BAHMS
4acoB 20P
1 [IpeameT xumuu. Posib XMMUH B )KU3HU YETIOBEKA. 1 https://resh.edu.ru
Tena u BemecTna
2  IlonsThe o MeTOAaX MO3HAHMS B XUMHH 1  https://resh.edu.ru
[TpakTuueckas padora Ne 1 «IIpaBuia paboTsl B
3 yabopaTopuH M MPUEMBI OOpAILIEHUS C 1 https://resh.edu.ru
J1a00paTOPHBIM 000PYIOBAHUEM
4 ?;:gg;le BemecTBa M cMecH. CriocoObl pa3ieeHus 1 https://resh.edu.ru




[TpakTuyeckas padora Ne 2 «Paznenenue cmecelt (Ha

5 N 1 https://resh.edu.ru
IpUMEPE OUUCTKU TOBAPEHHOM COJIN)»

6  ATOMBI U MOJICKYJIbI 1  https://resh.edu.ru
XHUMUYECKHE HIIEMEHTBL. 3HAKU (CUMBOJIBI

7 ( ) 1  https://resh.edu.ru
XUMHYECKUX IJIEMEHTOB

8  IIpocTble u CI0XKHBIE BENIECTBA 1  https://resh.edu.ru

9  ATOMHO-MOJIEKYJISIPHOC YUCHHE 1 https://resh.edu.ru
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUUECKas

10  ¢opmymna. BaneHTHOCTh ATOMOB XHMUYECKHX 1 https://resh.edu.ru
AJIEMEHTOB
OtHocutenbHas atomHas Macca. OTHOCUTENbHAS

11 1  https://resh.edu.ru
MOJIEKYJISIpHAsI Macca
MaccoBast 0Jisi XUMHUYECKOTO 3JIEMEHTA B

12 8 1 https://resh.edu.ru
COCIMHEHUHU

13  KommuecTBo BemecTBa. Monb. MoisipHas Mmacca 1  https://resh.edu.ru
DU3NYECKUE U XUMUYECKUE SIBIICHUS. XUMUYECKAsI

14 1  https://resh.edu.ru
peakuus
[Tpu3Haku ¥ ycnoBUSI MPOTEKAHUS XUMHYECKUX

15 PHHAII I Y p 1 https://resh.edu.ru
peakiui
3aKOH COXpaHEHUSI MACChI BEMIECTB. XUMHUYECKHE

16 P t 1  https://resh.edu.ru
YpaBHEHHUS
Brruncnenns KoJau4ecTBa, MacChl BEIIECTBA 110

17 ’ et 1 https://resh.edu.ru
YpPaBHEHUSIM XUMUUYECKUX PEaKIIUM
Kiaccuukanuss XuMm4ecknx peakiui (CoeIuHEHus,

18 (uran peaxuuii (coen 1  https://resh.edu.ru
Pa3NIOKEHMs, 3aMeIIeHUs, 0OMEHa)
M. B. JIoMOHOCOB — y4EHBIN-3HIIMKIIONIETUCT.

19 Y1 HHIIOTER 1 https://resh.edu.ru
O06o00111eHNE ¥ CUCTEMAaTU3alIMs 3HAHU I
Kontponbnas padora Nel no teme «BerectBa u

20 P P H 1  https://resh.edu.ru
XUMUYECKUE PEAKIIUNY
Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucnopo

21 oy AYX POl 1  https://resh.edu.ru
— 3JIEMEHT U IpOCTOE BemecTBOo. O30H
dusznvecKkre U XUMUYECKUE CBOMCTBA KUCIOPOa

22 (peakuuu okucieHus, roperue). [lonstue 006 1 https://resh.edu.ru
OKCHJIax
CriocoObl IOJTydeHHs KUCIIOPO/Ia B TAOOpaTOpUU U

23 Y POl paTop 1 https://resh.edu.ru
MIPOMBINUICHHOCTH. [I[priMenenue kuciopoaa
TennoBoit a3 HEeKT XUMHUUECKOUN peaKkIuu, MOHATHE O

24  TEPMOXUMHYECKOM yPaBHEHHH, IK30- U 1 https://resh.edu.ru
SHIOTEPMUYECKUX PEAKITUIX
TomnuBo (HEQTh, Yyroiab U METaH). 3arpsi3HEHUE

25 (nes, yr ) P 1 https://resh.edu.ru
BO3J1yXa, CIOCOOBI €ro Mpe0TBPaIEeHUS
[TpakTuyeckas padora Ne 3 o reme «Ilonydenue u

26 P P i 1 https://resh.edu.ru

coOupaHue KUCIOpoa, U3yuyeHHe ero CBOMCTBY




Bonopon — a5eMeHT 1 mpocToe BEIIECTBO.

27 1 https://resh.edu.ru
Haxoxnaenue B npupoe
dusnyecKrue ¥ XMMUYIECKHE CBOMCTBA BOIOPO/IA.

28 FOPOA 1  https://resh.edu.ru
IIprumenenue Bogopoaa

29  IloHsATHE O KHCIOTaX U COJIAX 1 https://resh.edu.ru

30  CrocoObl MOTYYeHHS BOJIOPOJIa B Ta0OpaTOpUH 1 https://resh.edu.ru
[MpakTruyeckas padota Ne 4 o reme «IlomyueHue u

31 P P vy 1  https://resh.edu.ru
coOMpaHue BOJOPO/Ia, H3YUCHHE €TI0 CBOHCTBY

32  MosipHbiii 00bEM Ta30B. 3aKOH ABOTaIpO 1  https://resh.edu.ru
Brruncienus 00béMa, KOJIMYECTBA BEIIECTBA Ta3a 1Mo

33 ’ o . 1  https://resh.edu.ru
€ro M3BECTHOMY KOJIMYECTBY BEIIECTBA MIIK 00BEMY
Brruncienus 00bEMOB ra3oB 10 YPaBHEHHUIO PEaKIIUU

34 , yp 1O peart 1 https://resh.edu.ru
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHHU ra3oB

35  @usnyeckue U XUMAYECKHAE CBOMCTBA BOIbI 1 https://resh.edu.ru

36  CocraB ocHoBaHui. [loHsATHE 00 MHAMKATOpAX 1 https://resh.edu.ru
Bona kak pactBoputens. HachineHHbIe 1

37  HeHachIIIEHHBIC PacTBOPBL. MaccoBas 107 1 https://resh.edu.ru
BEIIIECTBA B PACTBOPE
[Ipaktuueckas padora Ne 5 o Teme

38  «lIIpuroroBieHuE paCTBOPOB C OMPEACIEHHOM 1 https://resh.edu.ru
MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA
KontposnbHas padora Ne2 no teme «Kucnopog.

39 R p pos 1 https://resh.edu.ru
Bopopoxa. Bona»

40  Okxcumpl: cocTaB, KIacCU(pUKAIUs, HOMEHKIATypa 1  https://resh.edu.ru
[TomyyeHne 1 XMMHUYECKHE CBOMCTBA KUCIOTHBIX

41 Y ’ 1 https://resh.edu.ru
OCHOBHBIX U aM(POTEPHBIX OKCHIOB

42  OCHOBaHUS: COCTaB, KJIACCU(HUKAIINS, HOMCHKJIATypa 1  https://resh.edu.ru

43  TlomyyeHue U XUMUYECKHE CBOWCTBA OCHOBAHUH 1  https://resh.edu.ru

44  KucnoTel: coCcTaB, KilacCU(pUKAINS, HOMCHKIIATypa 1  https://resh.edu.ru

45 Tlomy4yeHHre U XUMUYECKHE CBOWCTBA KHCIIOT 1  https://resh.edu.ru
Conu (cpenHue): HOMEHKIIATypa, CIIOCOOBI

46 (cpenmuc) P 1  https://resh.edu.ru
MOJIYYCHHSI, XUMUYECKHUE CBOWCTBA
[Ipaktuueckas padota Ne 6. Pemienue

47  SKCIEPUMEHTATBHBIX 33724 110 TeMe « OCHOBHBIC 1  https://resh.edu.ru
KJIaCChl HEOPTAHUYECKUX COCAMHEHHUI
['eneTHUeCcKas CBSA3b MEKIY KaaccaMu

48 Ay 1 https://resh.edu.ru
HCOPTraHUYECKUX COETUHEHUI

49  OO6o0OIEeHNE U CUCTEMAaTH3AITIS 3HAHUH 1  https://resh.edu.ru
KontposnbHas padora Ne3 no teme "OcHOBHBIE

50 P p o 1  https://resh.edu.ru
KJIACChl HEOPTraHWYECKUX COEAMHEHUI
[TepBbIc MOMBITKH KIACCU(PHUKAIIH XUMUYESCKUX

51 P (uran 1 https://resh.edu.ru

aneMeHTOoB. [loHsATHE O rpynmax CXOJHbIX 3JICMCHTOB




[lepnoanueckuii 3axkoH u Ileprnoanueckas cucrema

52 xumuueckux aneMenToB 1. . MeneneeBa 1 hitps:/fresh.edu.ru
53  Ilepuojibl, TPYIIIBI, IIOATPYIIITEI 1 https://resh.edu.ru
54  Ctpoenne aromoB. CocTaB aTOMHBIX siiep. M30ToIbI 1 https://resh.edu.ru
CTpoeHHeE AIEKTPOHHBIX 000JI0UYEK AaTOMOB
55  anemenros [lepuoandaeckoii cucremsr /1. U. 1 https://resh.edu.ru
Menneneesa
XapaKTepuCcTUKa XUMUYECKOT0 3JICMEHTA 10 €T0
56  monoxenwuio B [lepuoanyeckoit cucreme /1. U. 1  https://resh.edu.ru
Menngeneena
3nayenue [leprnoauueckoro 3aKoHa s pa3BUTHS
57 wayku u npaktuku. [. . MenaeneeB — y4éHbIN, 1 https://resh.edu.ru
HEeIaror U TpakIaHuH
58 DIEKTPOOTPUIIATETLHOCTH ATOMOB XUMUYECKHX 1 https://resh.edu.ru
HIIEMEHTOB
59 HonHas XUMUYECKas CBS3b 1  https://resh.edu.ru
60 KoBasieHTHas MOJISIPHAS XUMUYECKAsl CBS3h 1  https://resh.edu.ru
61 KoBasmeHTHas HEMOISIpHAS XUMHUYECKAs CBS3h 1  https://resh.edu.ru
62  CrerneHb OKHCICHUS 1  https://resh.edu.ru
63  OKHCIHUTETHHO-BOCCTAHOBUTEIBHBIE PEAKIIUN 1  https://resh.edu.ru
64  OKHUCIHTEIX U BOCCTAHOBUTEIIH 1 https://resh.edu.ru
65 KontponbsHas padota Ned4 o teme «CTpoeHue aToma. 1 https://resh.edu.ru
XUMHUECKas CBSA3b)
66 PC3Cp]iHBII/I ypok. O600111eHrEe U CUCTEMAaTHU3alUs 1 https://resh.edu.ru
3HAHU
67 Pe3ep]iHI>II/I ypok. O600111eHne B CHCTEMaTH3aIlns 1 https://resh.edu.ru
3HAHUH
68 PCBCp]iHBII/I ypok. O600111eHrEe U cCUCTEMAaTHU3aIUs 1 https://resh.edu.ru
3HAHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
9 KJIACC
No Koa-  Bo3mokHOCTH
I /;[ Tema ypoka BO  HCHOJIb30BaHUA
4acoB 0P
1 [lepnomnueckuii 3axoH. [leprnonnyeckas cucrema 1 https://resh.edu.ru
XuMH4eckux aiemeHToB 1. . Menneneesa
5 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB XMMHYECKHX 1 https://resh.edu.ru
3JIEMEHTOB TIEPBBIX TPEX MEPUOIOB
3 Knaccudukanus 1 HOMEHKIATypa HEOPraHUIECKUX 1 https://resh.edu.ru
BEIIIECTB
4 Buapl XUMHUYECKOH CBSI3U M THIIBI KPUCTATHUECKUX 1 https://resh.edu.ru

pELETOK




KonTtpoarnas pabota Nel o teme «IloBTopenue u

5  yrayOJeHue 3HaHHI OCHOBHBIX pa3zelioB Kypca 8 1 https://resh.edu.ru
KJIacca»
Knaccudukanuss XuMA4eCKUX PEaKui 1Mo

6 Quran peartt 1  https://resh.edu.ru
pPa3JIMYHBIM MPU3HAKAM
[TonsATHE O CKOPOCTH XUMHYECKOM peakiuu. [lonsaTue

7 P peaxtl 1 https://resh.edu.ru
0 TOMOTE€HHBIX Y T€TEPOTEHHBIX PEaKIUAX
ITonATHE O XMMHUYECKOM paBHOBECUU. DaKTOPHI,

8  BiMsrOMME Ha CKOPOCTh XMMHUYECKOW PEaKIIuu U 1 https://resh.edu.ru
MOJI0’KEHUE XUMUYECKOTO PABHOBECHUSI

9  OKHCIHUTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU 1 https://resh.edu.ru
Teopus 3JIeKTPOTUTHYECKON auccoruanuu. CuiabHbIe

10 P P A At 1  https://resh.edu.ru
U cia0bIe AJIEKTPOIUTHI

11 HonHbIe ypaBHEHUS pEaKIHi 1  https://resh.edu.ru
XUMHUYECKHUE CBOMCTBA KUCJIOT U OCHOBAHUH B CBETE

12 . . 1  https://resh.edu.ru
MPEICTaBICHUN 00 SIEKTPOIUTUYECKON JUCCOIMAIINU
XUMHYECKHUE CBOMCTBA COJIEH B CBETE MPEICTABICHUI

13 . et 1 https://resh.edu.ru
00 2JIEKTPOTUTUYECKON TUCCOLUAITIU

14  TlonsiTHe 0 TUAPOIIU3E COJICH 1  https://resh.edu.ru

15 OO06o01eHne U cucTeMaTH3alis 3HaHUH 1  https://resh.edu.ru
[TpakTudeckas padora Ne 1. «Pemenne

6 P P 1  https://resh.edu.ru
AKCIIEPUMEHTAJIBHBIX 3a]1a4»
KontposnbHas padora Ne2 o teme

17  «DaeKTpormTHYECKas TUCCONUAIHSI. XUMHUYECKUE 1 https://resh.edu.ru
peaKIuy B pacTBOpPax»
OO611ast xapaKTepUCTHKA TaIOTeHOB. XUMHUYECKUE

18 o DaKTep 1  https://resh.edu.ru
CBOICTBA Ha IpUMEpPE XJIopa
XnopoBoaopoa. CojissHast KUCI0Ta, XMMHYECKHUE

19 YPOBOSOPOAL 1  https://resh.edu.ru
CBOWCTBA, MOJIyY€HUE, TPUMEHEHUE
[TpakTuyeckas padora Ne 2 o teme «Ilomyuenue

o0  baKmr P . Y 1 https://resh.edu.ru
COJISTHOW KHUCJIOTHI, U3YUYECHHUE €€ CBONUCTB
BrruunciieHus 1o ypaBHEHUAM XUMUYECKUX PEAKIINM,

21 yP peaxt 1  https://resh.edu.ru
€CJIM OJIMH U3 PEarcHTOB JaH B N30BITKE

22  OO6mas xapakTepucTka 3eMeHToB VIA-Tpymmb 1  https://resh.edu.ru
Amnorpornsbie Moaudukanuu cepsl. Haxoxnenue

23 cepbl ¥ €€ cOeMMHEHUH B TpUpPoje. XUMUUYSCKUE 1 https://resh.edu.ru
CBOWCTBA CEPBI
CepoBogopoj1, cTpoeHue, pu3nyeckue u XUMHUIECKHE

24 POBOJIOPOAL, CTP b 1  https://resh.edu.ru
CBOMCTBA
Oxcunpl cepbl. CepHast KHCI0Ta, (PU3UUECKUE U

25 /bl CEPBI. &P ¢ 1 https://resh.edu.ru
XUMUYECKHE CBOMCTBA, MPUMEHEHUE
XHUMHMYECKHE PEaKIIUHU, JICKaIIME€ B OCHOBE

26 peaKl H 1 https://resh.edu.ru

MIPOMBITIUIEHHOTO CIIOc00a MOTy4eHUs! CEPHOU




KHUCJIOTBhl. XMMUYECKOE 3arpsi3HEHUE OKPY KAIOIIeH
Cpelibl COETMHEHUSMHU CEPBI

27

Brruncnenne maccoBoil J0JIM BBIXOAA MPOAYKTa
peaKunu

https://resh.edu.ru

28

29

OO611ast xapakTepucTHKa 371eMeHTOB V A-TpyMbl.
A30T, pacnpocTpaHeHue B npupojie, (usndeckue u
XUMUYECKHE CBOMCTBRA

AMMuak, ero Gpu3NYECKUe 1 XUMUIECKIE CBOMCTBA,
IIOJIy4YECHHUE U IPUMEHEHHE

https://resh.edu.ru

https://resh.edu.ru

30

[Ipaktuueckas padora Ne 3 o teme «Ilonyuenue
aMMUaKa, U3y4eHHUEe €ro CBOWCTBY

https://resh.edu.ru

31

32

A3oTHas KUCIOTa, €€ PU3NIECKUEe U XUMUUIECKHE
CBOMCTBa

Hcnonp30BaHne HUTPATOB U COJIE aMMOHHUS B
KaueCTBE MUHEPAJIbHBIX yI00peHH. XUMHUYECKOE
3arpsA3HEHHE OKPYXKAIOIIEH Cpeabl COEAUHEHUSIMU
aszora

https://resh.edu.ru

https://resh.edu.ru

33

34

35

®docdop. Oxenn pocdopa (V) u pochopHas kuciora,
(bu3nUecKrue 1 XMMUYECKUE CBOWCTBA, MOTyYCHUE
Ucnonb3oBanue GpochaToB B KaYECTBE MUHEPATBHBIX
ya00peHuil. 3arpsi3HeHrne TPUPOIHON Cpebl
dbocdharamu

Yraepon, pacnpocTpaHeHHue B Ipupoie, Guanyeckue
Y XMMUYECKUE CBOMCTBA

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

36

37

Oxkcupsl yriuepoja, ux GU3nIeCKre 1 XUMHUICCKHE
CBOMCTBA. DKOJIOTHYECKUE MPOOJIEMBI, CBSI3aHHBIC C
okcuaoM yriepona (1V)

VroabpHas KMCIIOTa U €€ COIn

https://resh.edu.ru

https://resh.edu.ru

38

39
40

[Ipaktuueckas padora Ne 4 o teme "Ilonyuenue
yriekucioro ra3za. KauectBeHHas peakuus Ha
KapOOHaT-nOH"

[TepBoHauanibHBIC MOHATHUS 00 OPTAHUYECKUX
BEILIECTBAX KAK O COEAMHEHUSX YIIIepoia

Kpemnuii u ero coenmHeHus

https://resh.edu.ru

https://resh.edu.ru
https://resh.edu.ru

41

42

[Ipaktuueckas padota Ne 5. Pemienue
AKCIMEPUMEHTAIBHBIX 3aJ1a4 M0 TeMe «Baxuenime
HEMETAJJIBI U KX COEIUHEHUS)

KonTtpomarsnas padota Ne3 no teme «Baxuerime
HEMETAJLTbI U X COSTUHCHUS

https://resh.edu.ru

https://resh.edu.ru

43

OO6mr1ast xapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB —
MeTa/uioB. Mertajuinueckas CBsi3b U METaJUIMYECKast
KpUCTaJUIMYECKas pemeTka. @u3snyeckue CBOMCTBA
METaJIOB

https://resh.edu.ru




XUMHUYECKNE CBOMCTBA METAJLIOB.

44 . . 1  https://resh.edu.ru
DIEKTPOXUMHUECKUH Psijl HAPSHKCHUI METAJUIOB
OO6mme crmoco6s! morydeHust MeTayioB. CIiiaBsbl.
45 BpIYKCIICHUS IO YPABHCHUSIM XUMUYECKUX PEAKITHH, 1 https://resh.edu.ru
€CIIM OJIMH U3 PEareHTOB COAEPIKUT MPUMECH
46 TloHsATHE O KOPPO3UHU METAJLIOB 1 https://resh.edu.ru
47  1llenodHbIC METALIBI 1  https://resh.edu.ru
48  Oxcuapl ¥ THAPOKCUIBI HATPHUSA M KA 1 https://resh.edu.ru
49 [llemo4HO3eMEIbHBIE METAJUTBI — KAJIBIIMA U MarHUi 1 https://resh.edu.ru
50 BaxHelime coeIUHEHUS KA 1 https://resh.edu.ru
51 OO000IeHNE ¥ CHCTEMAaTH3aIUs 3SHAHHM 1  https://resh.edu.ru
52  JKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHHUS 1 https://resh.edu.ru
53 [IpakTueckas pa?om No 6 mo T'CMe "YKécTtrocTh 1 https://resh.edu.ru
BOJIbI I METOJIBI €€ yCTPaHEHUS
54  AmoMuHUR 1  https://resh.edu.ru
55 AwmdorepHbIe CBOICTBA OKCH/IA M THIPOKCHIA 1  https://resh.edu.ru
56 Keneso 1  https://resh.edu.ru
57 (Olﬁc):n,um, ruApokcunl u conu xenesa (1) u xxenesza 1 https://resh.edu.ru
58 OO6oOmieHue U cCUCTeMaTH3AIHsI 3HAHUH 1  https://resh.edu.ru
[TpakTuyeckas padora Ne 7. Pemenue
59  sKcHmepuMEHTANBHBIX 3aja4 1o TeMe «BakHenmme 1 https://resh.edu.ru
METAJUTbI U UX COCIAMHEHUS
BrIunciienus mo ypaBHEHUSAM XUMUYECKUX PCAKIIHA,
g0  CCH OJIMH U3 DEArCHTOB /IaH B U30BITKE i 1 https://resh.edu.ru
COICPKHUT PUMECH. BBIUKCIeHNs MacCOBOM A0IH
BBIX0/Ia MPOIYKTA PEAKIIMH
61 OO6oOrmeHne U cUCTeMaTH3aus 3HAHUN 1  https://resh.edu.ru
62 KonTtponrhas pabota Ned no teme «Baxueiiiue 1 https://resh.edu.ru
METAJUTBI M X COETUHEHHUSD)
63 BemiecTBa n matepuasnbl B HOBCEHEBHOM KHU3HU 1 https://resh.edu.ru
YeJioBeKa
64 Xwumuueckoe 3arps3HEHUE OKPYKAIOIIEH CpeIbl 1 https://resh.edu.ru
65 Posib XUMHM B pEIICHUN YKOJIOTHUYECKUX MTPOOIIEM 1  https://resh.edu.ru
66 Pe3epliHLIﬁ ypok. O600111eHre U cCUCTEMaTHU3aIUs 1 https://resh.edu.ru
3HAHUI
67 Pe3epB;HI>1ﬁ ypok. O0001IeHre U cucTeMaTru3arus 1 https://resh.edu.ru
3HAHU
68 Pe3epB;HI>1ﬁ ypok. O0001IeHre U cucTeMaTru3arus 1 https://resh.edu.ru
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




B denepanbHBIX W pErHOHANBHBIX MPOLEAypax OIEHKH KauyecTBa OOpa30BaHUS
UCIIONIB3YETCsl TepedeHb (KoaudukaTop) pacmpeieneHHBIX IO KilaccaM IPOBEPSEMbIX
TpeOOBaHUil K pe3ybpTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
oO1ero 00pa3oBaHus U 3JIEMEHTOB COJIEPKAHUS IO XUMUMU.

IIposepsiembie mpebosarus Kk pe3yibmamam 0C80eHUsI OCHOBHOU 00pA308aMeNbHOU

npoepammsl (8 Kiacc)

Kon [IpoBepsiembie peaAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa3oBaHus
pe3ynbTaTa
1 ITo Teme: "IlepBoHauanbHbICE XUMUUECKUE TOHSATHS"

1.1 PaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHIA: aTOM, MOJIEKYJIa,
XUMHUYECKUN AJIIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpPOAHAS U HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs
Y MOJIEKYJISIpHAsI Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS. Macca,
MaccoBasi 10l XMMHYECKOTO 3JIEMEHTAa B COEOUHEHHUH, MOJISIPHBIN
00BEM, XMMHUECKasi peakius, KiaccuduKaus peakiui: peakuuu
COCIMHEHUS, PEAKIHMHU Pa3JIOKEHUS, PEAKIMU 3aMEIICHUS, PEAKIUU
oOMEHa, 5K30- U DHJIOTEPMHUYECKHE pEaKlUH, TerioBol sddext
peakiuy, pacTBOp, MaccoBas JoJid  BemecTBa  (IpOLICHTHAas
KOHLIEHTpAaIusl) B paCTBOPE

1.2 WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMUUYECKUX TIOHSATUM H
MPUMEHSTH ATH MOHITHSI IPY OTIMCAHUH BEIISCTB M X MPEBPAIICHHM

1.3 UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIMKY JUIsi COCTaBlIeHHs (OpMyI
BEIIECTB U YPABHCHUN XMMUYECKUX PEaKIU

1.4 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HUS1, 3aKOHA ABOTaJpo

1.5 OTIPEJIEIISITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX

1.6 KJIacCCU(UIIMPOBATh XUMHUYECKHWE peakiuu (M0 YHCIYy UM COCTaBYy
YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, M0 TEMIOBOMY 3(P(eKTy)

1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl
BEIIIECTB

1.8 BBIYUCIISATH MAcCCOBYIO JOJIIO XMMHYECKOTO dJIeMEeHTa Mo (opMmyIe
COEIMHEHUS,

1.9 BBIUUCJISITH MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE

1.10 MPUMEHSTh €CTECTBEHHO-HAYYHBIE METOJbI MO3HAHUS - HAOJIOJCHHE,
U3MEpEeHHEe, MOACIUPOBAHUE, IKCIIEPUMEHT (peabHbIN U MbICICHHBIN )

2 ITo Teme: "BaxHelime npeacTaBUTeId HEOPraHMYECKUX BEIIECTB"

2.1 PAacKphIBaTh CMBIC]T OCHOBHBIX XMMHUYECKUX MOHITUH: OKCHJ, KHUCIIOTA,
OCHOBAaHMeE, COJIb

2.2 ONpEeNEeNATh MNPUHAMJICKHOCTh BEUIECTB K ONPENEIEHHOMY KIIacCy
COEIMHEHUI 10 hopmysIam

2.3 KJIaCCU(UIIMPOBATH HEOPTaHUYECKHUE BEIECTBA

2.4 XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOICTBA BEIIECTB




pa3IMYHBIX  KJIACCOB,  MOJATBEPXKIAs  ONHUCAHWUE  PUMEPAMHU
MOJICKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIUI

2.5

MPOTHO3UPOBATh  CBOWMCTBA BEIIECTB B  3aBUCUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXKHOCTH MPOTEKAHUSI XHUMHUYECKHX
MpPEBPAIlCHUI B Pa3JIMYHBIX YCIOBUAX

2.6

ClIeIoBaTh  MpaBWJaM  [OJb30BAHMS  XMMHUYECKOM TOCyIoll U
7abopaTOpHBIM 000pY/IOBaHHEM, a TakKe NpaBWiIaM oOpamieHus: ¢
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKLUMSIMU TIO BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB MO MOJYYEHUIO M COOUpPaHUIO
ra3000pa3HBIX BEMIeCTB (BOAOPOAAa W KHCJIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OIMPEICIEHHON MACCOBOM JIOJIEN PACTBOPEHHOIO BEILIECTBRA,
IUIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  OKCIIEPUMEHTHI  TIO
pPacno3HaBaHHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TMOMOULIBIO
WHIUKATOPOB (JaKkMyc, heHondTarenH, MeTUIOPaHK U IPYTHE)

2.7

IIPOBOJUTH paC‘{éTLI I10 YPaBHCHHUIO XUMHYECKOM PCAKIINU

[To Teme: "llepuomunueckuit 3axkoH u Ilepuogmyeckas cucrema
xumudeckux anemeHtoB .M. MengeneeBa. CTpoeHHE aTOMOB.
Xumuyeckasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUN"

3.1

PAacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX IIOHATHM: SIpO aToMma,
ANIEKTPOHHBIM CJIOM aroMa, aroMHas opOuTanb, pajauyc aroma,
XUMHYECKasl CBsI3b, NOJSIPHAs M HENOJSIPHAS KOBAJICHTHAS CBSA3b,
ANEKTPOOTPULIATENBHOCTD, NOHHASI CBSI3b, NOH, KATUOH, AaHUOH, CTEIICHb
OKHCJICHHUSI

3.2

KJIaCCI/I(l)I/IL[I/IPOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

OMKCHIBATh W XapaKTepu3oBaTh TaOnuuHyio dopmy llepuonnyeckoit
CUCTEMBbl XUMHUYECKHUX OJJIEMEHTOB: pasziinyaTh TOHSTHS 'TJaBHas
noarpymnmna (A-rpynmna)" u "no6ounas noarpynna (b-rpynmna)", "mansie"
u "Oonpire" nepruoabl

3.4

packpeiBath cmbicn Ilepuonnueckoro 3akona J[.M. Menneneena:
JIEMOHCTPUPOBATh MOHUMAHHE MEPUOIUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX JJIEMEHTOB OT MX nojiokeHus B [lepuoandeckoit cucreme

3.5

COOTHOCUTH  O00O3HA4YEHHUs, KOTOpPhIE  UMEIOTCA B  TabiuIile
"Ilepuognueckas cucreMa xumudyeckux 3mnemenToB .M. Menneneesa" ¢
YUCJIOBBIMM ~ XapPaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsija sjapa, oOIIee 4YHCIO DJICKTPOHOB H
pacupeaeaeHue uxX Mo JIEKTPOHHBIM CJIOSIM)

3.6

OIIPCACIIATE CTCIICHL OKHCJICHUA 3JICMCHTOB B 6HHapHI>IX COCIMHCHUAX

3.7

ONpENENATh BHUJ XUMHUYECKOW CBSI3M (KOBAJICHTHAsT W MOHHAsA) B
HEOPraHUYECKUX COCTMHEHMSIX




IIposepsiemvbie snemenmol cooepacanus (8 knacc)

Kon

IIpoBepsieMblii 2JIEMEHT COJIEPIKAHUS

HepBOHa‘{aHLHble XUMHWYCCKHUC ITOHATHA

1.1

HpCI[MCT XUMHUH. Ponb XUMMHU B KM3HH 4Y€JIOBEKa. XHUMHUS B CUCTEME HayYK.
Tena u BCIICCTBA. duznyecKue CBOMCTBA BCIICCTB. ArperaTﬂoe COCTOAHHUC
BCIICCTB

1.2

[TorsiTHE O METOJAaX ITO3HAHWSA B XUMHH. UWCTBIC BeIIECTBA M CMECH.
CriocoObI pa3aeIieHus CMecei

1.3

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHE 3JeMeHTbl. CHMBOJBI XHUMHYECKUX
251eMeHTOB. [IpocThie U c0XkHBIE BenlecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xumunyeckas popmyra. BanreHTHOCTh aTOMOB XUMHUYECKUX 2JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB.  OTHOCUTENbHAs aTroMHas — Macca.
OtHOocHTeNbHAs MOJEKYJsIpHass Macca. MaccoBas J0is1 XUMHUYECKOTO
JJIEMEHTA B COCITMHEHUH

1.5

KomnuectBo BemectBa. Moiib. MonsipHast macca. B3anMocBsi3p KOIM4eCTBa,
MaccChl W 4ucja CTPYKTYPHBIX €IuHHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTMHEHUMN

1.6

du3nyecKre U XUMUYECKHE SBIICHUS. XUMUYECKas PEAKIUs U € MPU3HaAKH.
3aKOH  COXpaHEHHMsSI  MacChl  BEMIECTB. XHWMHYECKHE  YpPaBHCHHS.
Knaccudukamus XuMUYeCKMX  peaknuid  (COSAMHEHUS, Pa3IOKEHUS,
3aMeIleHus, 0OMeHa)

1.7

XVWMHMUYECKUI DKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM IIOCYIOH, C
npaBwiaMu  paboTel B jaboparopud u HOpuéMaMH  OOpaleHHs C
71a00paTOpHBIM 000PYAOBAHUEM, U3YUEHHE U ONMCaHUE (PU3NYECKUX CBOICTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NUECKUX (TIJIaBJICHHUE
BOCKa, TasHUE JIbJa, pACTUpPAHHUE caxapa B CTYIKE, KHIIEHUE U KOHJICHCAIHs
BOJIbI) M XMMHUYECKHUX (TOpPEHHE CBEYH, NMPOKAIMBAHWE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBUE Mejla C KHUCJIOTOW) SIBJICHWM, HAOMIOJCHUE W OIHUCAHUE
NPU3HAKOB MPOTEKAHUs] XUMUYECKHX peakuumid (pas3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTBI C XJOPUAOM Oapusi, pa3ioKeHUe
ruapokcuna meau(Il) npu HarpeBaHuu, B3aMMOJIEHCTBHE Kelie3a C paCTBOPOM
comu wmeau(ll), mzyuenwe crnocoOOB pazjeneHuss cmeced (C MOMOUIBIO
MarHuTa, (uiIbTPOBAaHME, BbIIAPUBAaHUE, AUCTHILISALUSA, XpoMarorpadus),
IPOBEJCHUE OYHUCTKU I[OBAapEHHOM couu, HAOMIOACHHE U OIMCaHUe
pe3yibTaTOB IMPOBEACHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHHMS
MaccChbl, CO3JJaHHE MOJIeNIE MOJIEKYJ (IIIapOCTEPHKHEBBIX )

Baxueiimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

2.1

Bo3gyx - cmech razoB. CoctaB Bo3ayxa. Kuciopon - 31€MEHT UM IpoCToe
BemecTBO. Haxoxaenue kuciopoaa B npupoje, Gu3ndecKue U XuMUYeCKUe
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenne kucnopona. CrocoObl
MOJIYYEHUs] KUCTIOpoja B JIabopaTOpuM M MPOMBINLUIEHHOCTU. KpyroBopor
Kucyiopojaa B mpupojie. O30H - alioTporiHasi MoaudUKaIys KUCIopoaa

2.2

TennoBoit 3PPexkT XUMHUUECKOW peakiMh, TePMOXUMHUYECKUE YpaBHEHUS,
9K30- M 3HAOTEPMUYECKHE peakuuu. TOIIMBO: yroiab U METaH. 3arpsA3HEeHue
BO3/lyXa, YCWJIEHHE NApHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOsI




2.3

Bonopon - aneMeHT u npoctoe BenecTBo. Haxoxienne Bogopoaa B mpupo/Ie,
bu3MYecKue U XUMUYECKHUE CBOWCTBA, MPUMEHEHHE, CTIOCOOBI MOTYUYEHUS.
KwuciaoTte! u conm

2.4

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YpaBHEHUSIM

2.5

duznueckue CBOKWCTBAa BOIbl. Boma kak pactBoputenb. PacTBOpEL.
HacsilieHHbIe 1 HEHAChIEHHbIE PacTBOPBI. PAaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 11071 BeliecTBa B pacTBOpE. XHUMHYECKHME CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpPOB B MPUPOJE M B KU3HU yesioBeka. KpyroBopot
BOJIbl B TIpUpOJAE. 3arpsA3HEHUE NPUPOAHBIX BoJA. OXpaHa U OYMCTKA
MIPUPOJHBIX BOJ

2.6

Knaccudukanus ueopranmdeckux coenuHeHuid. Oxcuawl. Knaccudukarms
OKCHUJIOB: coJieoOpasyromue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) U
HeconeoOpazyromue. Homenknatypa okcuaoB. Ousnueckre U XUMUYECKHE
CBOIMCTBA OKCHJIOB. [lonyduenune okcuaos

2.7

OcHoBanus. Kiaccuduxanuss OCHOBaHMM: IIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. Homenknatypa ocHoBaHul. @DuU3MYECKUE U XUMHUYECKHUE
CBOMCTBA OCHOBaHM. [lonydyeHune ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kucinor. Homenkiarypa kucioT. Ouzndeckue u
XUMHAYECKHE CBOMCTBA KHUCIOT. Pan aktuBHocTH MetajuioB H.H. bekerosa.
[lony4yeHne KUCI0T

2.9

Comu. Homenkiarypa conei. @uU3M4eCKUe U XUMUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen

2.10

I'eneTnyeckas CBS3b MCIKAY KJIaCCaMHU HCOPIraHNYCCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMUYECKUI DKCIIEPUMEHT: KA4eCTBEHHOE OIPEACICHUE COAEpKaHUs
KHCIIOpOJia B BO3/IyXe, MOJyYeHnue, coOnupaHue, pacrio3HaBaHUE U U3y4YeHUeE
CBOMCTB KUCJIOPO/1a, HAOJI0/IEHUE B3aMMOICHCTBUSI BEIIECTB C KHUCJIOPOIOM U
yCIJIOBUSI BOBHUKHOBEHUS U MPEKpaIeHusi ropeHus (mmoxapa), 03HaKOMJIICHHE
c oOpa3liaMd OKCHIOB M OINHMCAaHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHue,
pacno3HaBaHle U U3y4EHUE CBOMCTB BOJOpoOAa (FOpEHHUE), B3AUMOJEHCTBHE
Bojopoga ¢ okcugom  menu(Il) (BO3BMOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HAOIIOeHNE O00pa3IOB BEIIECTB KOJIMYECTBOM 1 MOJIb,
UCCJEIOBAHUE OCOOCHHOCTEH pAacTBOPEHMsI BEHIECTB C  PA3TUYHOU
pPacTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C OMPEACIEHHOW MACCOBOM
JIOJIEd PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMU
(HaTpueM u KaybliieM) (BO3MOXKHO WCIOJIB30BAHUE BHUICOMATEPUATIOB),
ONpENICJICHHE PACTBOPOB KHUCIOT WU WIEJOYEH C TMOMOIIBIO HHANKATOPOB,
UCCJIEIOBAaHUE OOpa3IOB HEOPTaHUYECKHX BEIECTB PAa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHMSI OKPACKH WHIAMKATOPOB B PacTBOpax KHUCIOT U
niesouen, nuzyuenue Bzaumoiericteust okcuaa meau(Il) ¢ pactsopom cepHoit
KHUCJIOTBI, KHUCJIOT C METajulaMHd, PEaKUUd HEeWTpaau3aluu, IOJydYeHue
HEpPACTBOPUMBIX OCHOBAaHMI, BBITECHEHHE OJHOTO MeETajla APYruM H3
pacTBOpa COJIM, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme "Baxueiume
KJIACChl HEOPTAHUYECKUX COCTUMHEHHM"

Ilepunonnueckuit 3akoH U llepuoanueckas cucrema XMMUYECKUX 3JIEMEHTOB
.. Menneneea. CTpoeHre aTtoMOB. XUMHUYECKasi CBsI3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIEC PEAKLIMU




3.1

[lepBbie TOMBITKH KIacCU(PUKAIMM XUMHYECKHX 3JieMeHTOB. [loHsTHE O
IPYIIAx CXOAHBIX 3JEMEHTOB (IEJOYHbIE U IETOYHO3EMEIbHBIE METAILIBI,
raJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(oTepHbIC
OKCHUJBI U THJIPOKCHUIBI

3.2

[Tepunonnueckuii 3akoH. Ilepuogmyeckas cucreMa XMMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa. KopoTkonepuogHas W JIMHHONEPHOIHAS (POPMBI
Ilepuognueckort cucreMbl xuMudeckux 3meMeHToB [[.MI. MeHneneena.
[Tepuoasl u rpynnbl. PU3MYECKUN CMBICT TOPSAIKOBOIO HOMEpPA, HOMEPOB
MIepUOJIa U TPYIIIBI DJIEMEHTA

3.3

Crpoenne atoMoB. CoctaB aTOMHBIX szep. M3oTonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0OUEK AaToMOB TEpBbIX 20 XMMHUYECKUX 3IIEMEHTOB
[lepnomnueckou cucremsl .M. MenaeneeBa. XapakTepuCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyuoxeHuto B [lepuoanueckoit cucreme .M. Menaeneena

3.4

3aKOHOMEpPHOCTHM HW3MEHEHHsI pajJuyca aTOMOB XUMUUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB MO TIPyHIlaM U IEPUOJIAM.
3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoit CUCTEMBI XUMUYECKHUX
AJIEMEHTOB Il pa3BUTHs Hayku U npakTtuku. /(.M. MeHnnenees - yu€Hblil u
IpaKIaHUH

3.5

Xumuueckass cBsi3b. KoBajieHTHas (MOJsIpHAsT W HEMOJISIPHAs) CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 31€MEHTOB. IOHHAs CBs3b

3.6

CreneHp OKHUCJICHHA. OKHCIUTEIILHO-BOCCTAHOBUTEIILHBIC pEaKnuu.
HpOL[CCCBI OKHCJICHUS M BOCCTaHOBJICHUA. OKMCIMTEIN U BOCCTAHOBUTEIU

3.7

XWMHUYECKUI HKCIEPUMEHT: H3y4YeHUE OOpa3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aUMOJEHUCTBUE THIPOKCHA LIUHKA C PACTBOPAMHU KHCIIOT U
LIEJI0YEH, IIPOBEACHUE OIBITOB, WLTIOCTPUPYIOIIHUX IPUMEPBI OKUCIIUTEIBHO-
BOCCTAHOBUTENBHBIX Peakluil (ropeHue, peakliuu pa3yioKeHUs, COETUHEHMS])

HpO@Bpﬂ@Mble mpe606aHu;l K pesylonmamam O0C60EHUA OCHOBHOI 06pa306amefsz0L7

npoepammsl (9 knacc)

Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs
pe3ynbTaTa

1 ITo Teme: "BemniecTBo 1 XMMHUUYeCKasi peakius"

1.1 pacKpbIBaTh CMBICII OCHOBHBIX XHWMHYECKHUX IOHATHI: PacTBOp,
ANEKTPOJIUTBI, HEJJIEKTPOJUTHI, AIEKTPOJIUTHYECKAS] AUCCOLMALINS,
peakiuu HOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOe pPaBHOBECHE,
oOpaTuMbIe u HEeoOpaTUMbIe peakuuu, OKHUCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIE  PEAKIUU,  OKUCIUTENIb,  BOCCTAHOBUTEID,
OKHCJIGHUE W  BOCCTAHOBJICHHME,  aJUIOTPOMUs, aM(OTEpHOCTH,
XUMHUYECKass  CBsI3b  (KOBAWJICHTHAs, WOHHAsA,  MeTaUlnueckas),
KpUCTAJUTMYECKasl penETKa, CIUIaBbl, CKOPOCTh XUMHYECKON PEaKInu

1.2 WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUUYECKUX TIOHSATUM M
MPUMEHSITh 3TU NOHSATHS NPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI

1.3 COCTaBIISAITh YPABHEHUS SJIEKTPOJIUTUYECKOW NHCCOLMAIMU KHUCJIOT,




LIEJI0YEd W COJIEH, TMOJIHBIE M COKPAIIEHHBIE YPAaBHEHUS pPEaKLMU
MOHHOro 0OMeHa

1.4

pPaCKpbIBaTh CYINHOCTb OKHCIUTCIIbBHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ
IMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca dTuX peaKum”I

1.5

MPOBOJIUTH PACUETHI O YPABHEHUIO XUMUYECKON peaKkIuu

I[To Temam: "Hemetamnsel M ux coeauHeHus" u "Mertamwisl U HUX
coequHeHud"

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOMIME U CHEIU(DUUESCKHE XUMUUIECKUC
CBOMCTBa TPOCTBHIX M CJOHBIX BEIIECTB, MOATBEPXKAasl OMMUCAHUE
MpUMEpaMH MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX
XAMHWYECKUX PEaKInun

2.2

COCTaBJIAATb YPAaBHCHUA peaKHHﬁ, IMOATBCPIKAAOIMUX CYIICCTBOBAHHUC
TeHETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUSI,
BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKHX IPEBpaICHUNA B PazIUYHBIX
YCIIOBUSIX

2.4

CIENOBATh MpPaBWJIAM  TOJIb30BAHUS XHUMHUYECKOM TOCYAOM |
Ja00paTOPHBIM O0OPYJOBAaHMEM, a TaKXKe IMpaBwiiaM OOpalleHus: C
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIHMSIMH TIO BBIMOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIMBITOB IO TIOJYYECHHUIO M COOHMpPaHHIO
ra3000pa3HbIX BEHIECTB (AMMHUAKa U YTJIEKUCIIOro ra3a)

2.5

MPOBOJANTL  PEaKIMH, TOJATBEPKIAIONINE KAYeCTBEHHBIM COCTaB
Pa3IMYHBIX BEIIECTB: PACcO3HABAThH OMBITHBIM ITYyTEM XJIOPHI-, OPOMHUI-
, moaua-, kapoonar-, ocdar-, cuaukar-, cyabdar-, THIPOKCH-UOHBI,
KaTHOHBI aMMOHHUS, MOHBI M3YyYCHHBIX METAJUIOB, NMPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPAX HEOPTAaHUYCCKUX BEIIECTB

ITo Teme: "Xumus u okpy:xaromas cpena”

3.1

pacKpbIBaTh CMBICII OCHOBHBIX xuMuueckux noustuii: [1/IK Bemecrtsa;
KOPpO3Hsi METAJLIOB

3.2

MIPUMEHSTH OCHOBHEBIE OTIepPaIliU MBICTUTEIBHON ACATEIHPHOCTH - aHAJIN3
U CHUHTE3, CpaBHEHHE, O000OIleHHE, CHUCTEeMaTU3alli0, BBHISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H - JJI M3YYEHUs] CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIui; eCTECTBEHHO-HAYyYHBIC METOABl TO3HAHMS -
HaOJII0/ICHHE, N3MEPCHHE, MOJICIMPOBAHKE, SKCIIEPUMEHT (pEaJIbHBIA H
MBICJICHHBIN )

IIposepsiemvbie snemenmul cooepoicanus (9 kracc)

Kon

ITpoBepsieMblil SIEMEHT COJIEPKAHUS

BemectBo n xummnueckas peakuus. [loBropenue

1.1

ITepuonnueckuii 3akoH. [lepuonnyeckas cucremMa XUMHYECKHUX 3JIEMEHTOB
A.N. Mengeneea. CtpoeHue aTomMoB. 3aKOHOMEPHOCTHU B HU3MEHEHUU
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIHS, KUIBIIHUSI U
WX COEIMHEHUH B COOTBETCTBHUH C MOJIOKEHUEM 3JIEMEHTOB B [leprnoanueckon
CHUCTEME U CTPOCHUEM MX aTOMOB




1.2

CrpoeHue BeHIECTBa: BUAbl XUMHUYECKOM CBSI3U. THUIBI KPUCTAJUIMYECKHUX
pEemETOK, 3aBUCUMOCTHh CBOWCTB BELIECTBA OT THUNA KPUCTAJUIMYECKOU
peméTku M BHUJAa XuUMHUYeckod cBsizu. Krmaccuduxamuss U HOMEHKIATypa
HEOPraHWYECKUX BEIIECTB (MEXAYHApPOJHAsI U TPUBHAJIbHAS). XUMUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K Pa3iIW4HbIM KJIACCAaM HEOPTraHUYECKHUX
COCJIMHECHHM, TCHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB

1.3

Knaccudukanuys XuMU4ecKuX peakiyii o pa3inyHbIM MpU3HaKaM (TI0 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEaKIMH BEILIECTB, MO TEIIoBOMY 3 dexTy, mo
W3MEHEHUIO CTEIIEHEH OKUCIICHHS] XUMUYECKHUX AJIEMEHTOB, 110 00paTUMOCTH,
MO0 YYacTHIO Karajau3aropa). OK30- M SHIOTEPMHUYECKHE PEaKIIUH,
TepMOXUMHUYECKUE ypaBHEHUs. [IoHSITHE 0O CKOPOCTH XUMHYECKON pEaKIuu

1.4

[Tonsite 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMUYECKHX peakiusax. [lonsrue o
TOMOTE€HHBIX M T€TEPOTEHHBIX peakuusax. [loHATHE 0 XHMHYECKOM
paBHOBecUU. PaAKTOPBI, BIMAIOMINAE HA CKOPOCTh XMMHYECKOM PEAKUHH U
ITOJIO’KEHNE XUMUYECKOTO PAaBHOBECHUS

1.5

OKHCIINTEIFHO-BOCCTAHOBUTEILHBIC pCaKIuu, BHGKTPOHHBIﬁ OajaHC
OKHCJIHUTEIILHO-BOCCTAHOBUTEILHOU PCaKIIH. CocraBnenue ypaBHeHI/Iﬁ
OKHUCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJIB30BaHHCM MCTOAA
QJICKTPOHHOI'O OajaHca

1.6

Teopus 3MEKTPOIUTUYECKON TUCCOUALIMU. DICKTPOIUTHI U HEAJICKTPOIUTHI.
KaTtnonsl, aHmoHbl. MexaHW3M JOHCCOLMAIIMK BEILIECTB C Pa3IUYHBIMHU
BUJAMU XUMHYeCcKOM cBs3H. CreneHb aucconuanu. CHIbBHBIE W CJIA0bIE
AIEKTPOJUTHL. Peakimu HMOHHOTO OOMEHA. YCIOBHS MPOTEKAaHUs peaKUuui
MOHHOTO OOMEHA, MOJHBIE U COKpAIEHHbIC MOHHBIC YPABHEHHS PEaKIUU.
CBoiicTBa KHCIIOT, OCHOBAaHMM M COJE€Hl B CBETE€ MpEACTaBICHUNA 00
ANEKTPOJIUTUYECKON Jucconuanuu. KadecTBeHHBbIE peaklMy Ha HOHBI.
[ToHsrTHE O THAPOIIM3E COJIEH

1.7

XUMUYECKUHN 3KCIIEPUMEHT: 03HAKOMJIEHHE C MOJENSMU KPUCTAITMYECKUX
pEeETOK HEOPraHMYECKUX BEIIECTB - METAIJIOB M HeMeTauioB (rpadura u
aJiMasa), CJIOKHBIX BELIECTB (XJIOpuAa HaTpusl); UCCIEI0BaHUE 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOM peaklMU OT BO3JCHCTBHUS pazIUYHbIX (DaKTOPOB;
UCCIIEIOBAaHUE  AJIEKTPOIIPOBOJHOCTH  PAcTBOPOB  BEILECTB, Ipolecca
JMCCOIMALIMU  KUCJIOT, IeJo4Yel W cojeil (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPOBEJICHUE OIMBITOB, WLTIOCTPUPYIOMINX TMPU3HAKH
NPOTEKaHUsl peakluii MOHHOro oOMeHa (oOpa3oBaHHE OCAJKa, BBIIEICHUE
raza, oOpa3oBaHHME BOJbl); ONBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIX  PEaKIIHii (ropenue, peaxiuu
pa3oKeHus, COEAMHEHHS); pPACIO3HABaHWE HEOPraHHMYECKUX BEIIECTB C
MOMOIIbIO KAU€CTBEHHBIX PEaKIMii Ha UOHBI;, pEHICHHE IKCIIEPUMEHTATbHbBIX
3aja4

Hewmertamnel u ux COCIUHCHU A

2.1

OOmast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu oOkucieHus. CtpoeHue W (U3MYECKHE CBOWCTBA
MPOCTBIX BEIMIECTB - TaJOI€HOB. XMMHUYECKUE CBOMCTBA HA MPUMEPE XJIOpa
(B3auMOJEHCTBUE C METANIaMH, HEMETAJUIAMHU, 1eJ04aMu ). XJIOPOBOJOPO.
CosisiHass KHUCJIOTA, XWMHWYECKHME CBOMCTBA, NOJYYE€HUE, IPHUMEHECHHUE.




JlelictBue xJyiopa M XJIOPOBOZOPOJA HA OpraHM3M 4esoBeKka. Baxuenmmue
XJIOPUJIbI M X HAXOXKIEHUE B IPUPOJE

2.2

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okucieHuss. CtpoeHue u (Qpunveckue
CBOMCTBA IMpPOCTHIX BEIIECTB - KUCIOpPOJAa M Cepbl. AJIIOTPOIIHBIE
Moau(pUKaIMM  KUCIOpoAa M cepbl. XHWMHUYECKHUE CBOMCTBA  CEPBI.
CepoBonopoJ, cTpoeHue, (U3MUECKHEe M XUMHYECKUE CBOMCTBAa. OKCHIIBI
Cepbl KaK IPEICTaBUTENIN KUCIOTHBIX OKCUI0B. CepHasi KUCIIOTa, pU3nUYecKue
U XMMUYECKHE CBOWCTBa (0OIIME Kak MpeACTaBUTENS Kilacca KUCIOT U
cneuuduueckue).  XUMUYECKHME  pEaklMM, JIeKallue B OCHOBE
IPOMBIIIJIEHHOTO CrIoco0a mnoxy4uenus cepHoi kucnotel. [Ipumenenne. Comu
CEpHOI KHCJIOTHI, KaueCTBEHHasi peakius Ha cyibdar-uoH. Haxoxnenue
Cephl U €€ COENMHEHNN B IPUPOAE. XUMUYECKOE 3arpsi3HEHUE OKPYKAOIIEH
CpeIbl COCTUHEHHUSIMH Cepbl (KHCIOTHBIE MO, 3arpsi3HEHUE BO3IyXa H
BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAIICHUS

2.3

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnel. OCOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCICHHS. A30T, pPaclpoCTPAHEHHE B
npupone, ¢u3NYecKue W XMMHUYecKue cBoiicTBa. KpyroBopor azora B
npupojie. AMMHAK, €ro (U3NYECKue U XMMHUYECKHE CBOICTBA, MOJyUYE€HUE U
npuMmeHenne. Conu aMMOHUS, UX (U3NYECKUE U XMMHUYECKHUE CBOMCTBA,
npumeHenue. KauecTBeHHas peakiys Ha MOHBI aMMOHMS. A30THas KACIIOTA,
e€¢ mosiydyeHue, (QU3MUECKME U XMMHUYECKHE CBOMCTBa (00IIMe Kak
IpeICTaBUTEIS Klacca KUCIOT U cnenuduyeckue). Mcnoab30BaHne HUTPATOB
U COJIEM aMMOHHMS B Kaue€CTBE MHUHEPAIbHBIX YI0OpeHUH. XHUMHUYECKOE
3arpsA3HEHUE OKPYkKAIOIICH Cpeibl COSTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIU,
3arpsi3HEHHE BO3/1yXa, IOYBBI U BOJOEMOB)

2.4

docdop, anmnorponHsie Moaudpukannu pochopa, puznyeckre U XUMUIECKUE
ceorictBa. Oxcupa dochopa(V) u dochopHas kuciaora, ¢GU3HISCKHE U
XUMUYECKHE CBOMCTBa, moiydenue. Mcnonp3oBanue (ocharoB B KayecTBe
MUHEPaIbHBIX YI00peHU

2.5

OO6mast xapakrepuctuka snemMeHToB [VA-rpynmbl. OCOOCHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHMs. YIJIEpOJ, aJJIOTPOIIHbIE
Moau(dUKaMK, pacpoCTpaHEHUE B MPUPOAE, GUBHYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosoport yriepoaa B npupoge. OKCUJIbI yriaepoa,
X (U3NYECKUE U XMMHYECKHUE CBOMCTBA, JICWCTBHUE HA YKUBHIE OPTaHU3MBI,
MOJlydeHWE M TPUMEHEHHE. ODKOJIIOTUYECKHE TPOOJIEMBbI, CBS3aHHBIE C
okcugom yriaepoga (IV); rumoreza rno0ambHOrO MNOTEMJIEHUS KIUMATa;
NapHUKOBBIN 3 dexT. YronpHas Kuciaora U e€ coiid, ux (U3MYECKue Hu
XUMHYECKHE CBOMCTBA, IOJTyueHUE U TpuMeHeHne. KauecTBeHHas peakiius Ha
KapOoHaT-uoHbl. lcmonp3oBaHWe KapOOHATOB B  OBITY, MEIUIIUHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO035IHCTBE

2.6

[TepBoHaUaMbHBIC MTOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIECH, AlETWICH, 3TAaHOJ, TJIUIEPHUH, YKCyCHas
kucnora). Ux coctaB m xumudeckoe crpoeHue. IloHarne o Guoiornuecku
BOXKHBIX BEIIECTBAX: >XKUpaX, O€JKax, yrjieBojJax - W MX POJU B >KU3HU
yejoBeKka. MaTrepuaabHOE€ €IMHCTBO OPraHMYECKHMX M HEOPraHWYeCKHUX




COEeIMHEHUU

2.7

Kpemuuii, ero ¢usuueckue u XHUMHUYECKHE CBOMCTBA, IMOJIyY€HUE H
npuMenenue. CoequHeHus: KpeMHUs1 B npupoze. O0mme npeacraBieHus o0
okcuze kpemHus (1V) u kpemaueBoii kuciore. CUIIMKAThl, X UCIIOIb30BaHUE
B OBITY, MEIMIMHE, IPOMBIIIJIEHHOCTH. BakHeime cTpouTeabHbIe
MaTepuaibl: KEpaMUKa, CTEKJIO, LIEMEHT, OETOH, Xkene300eToH. [IpobiieMsl
0€301aCHOr0 MCMOJIb30BaHUS CTPOUTENBHBIX MAaTEpHUaJOB B IOBCEIHEBHOM
KU3HU

2.8

XUMHUECKUI SKCIIEPUMEHT: U3yUYEeHHE 00pa3I[0B HEOPTraHMYECKUX BEIIECTB,
CBOMCTB COJITHOW KHCJIOTBI; IPOBEICHUE KAYECTBEHHBIX PEAKIMI HA XJIOPUI-
VOHBl M HAOJIIOJICHHE NPHU3HAKOB HMX MPOTEKAHHS; OMBITHI, OTPAXKAIOLIUE
duznyeckue M XUMHUYECKHME CBOWMCTBA TaJOrC€HOB M WX COEIWHEHUI
(BO3MO>XXHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB); 03HAKOMIIEHHE C 00pa3aMu
XJOpUJOB (TaJIOTEHUOB); O3HAKOMJICHME C oOOpa3lamMu cepbl U €€
COEIMHEHUSMH (BO3MOYKHO HCIIOIb30BaHNUE BUACOMATEPUAIIOB); HAOIIOEHUE
npolecca 0OyIJIMBaHUs caxapa MoJl AeMCTBUEM KOHLEHTPUPOBAHHON CEPHOIL
KHCJIOThI; U3yY€HUE XUMHUYECKHX CBOMCTB pa30aBICHHON CEPHOM KHCIOTHI,
IPOBEJCHUE KAaueCTBEHHON peakuMu Ha Cynb(paT-uoH U HaOIoJIeHue
npuU3HaKa e€ MpOTEeKaHus; 03HAKOMIIEHHE C (PU3NUECKUMH CBOMCTBaMU a30Ta,
docdopa u ux coequHEeHUI (BOZMOKHO HUCIIOIB30BAHUE BUIEOMATEPHUAIIOB),
oOpasuiaMu a30THBIX U (POocPOpHBIX yHAOOpEHUH; MOIydeHue, coOupaHue,
pacrno3HaBaHUe W M3yYE€HHE CBOMCTB aMMHaKa; MPOBEJACHHE KauE€CTBEHHBIX
peakuuii Ha HMOH aMMOHHS W (ocdaT-MOH M HU3YYEHUE MPU3HAKOB HX
IIPOTEKAHMS, B3aWUMOJECHUCTBUE KOHLUEHTPUPOBAHHOW A30THOM KHCIIOTBHI C
MepI0 (BO3MOKHO MCIOJIb30BAaHUE BHJIEOMATEPHANIOB); U3YYEHHE MOJEINIEH
KPUCTAUTMYECKUX PEMIETOK anMasa, rpadura, QyiiepeHa; 03HaKOMJICHUE ¢
MPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM IMPOTHUBOTra3a; MOJy4YeHUE, COOMpaHue, paclo3HaBaHUE U
W3Y4YEHHUE CBOMCTB YIJIEKUCIIOTO ra3a; IPOBEICHNE KAYECTBEHHBIX PEaKIUil Ha
KapOOHAT- W CHJIMKAT-WOHBI W W3Y4YEHUE TPU3HAKOB UX MPOTEKAHUS;
O3HAKOMJIEHUE C MPOAYKLUHEHW CHIMKATHOW IPOMBIIUIEHHOCTH; PELICHUE
AKCHEPUMEHTANIbHBIX 33/ad 1Mo Teme "BaxkHellne HeMeTalulbl U HUX
coeJlMHEeHus"

MeTaisl ¥ ux COCAUHCHU A

3.1

OO01ast xapakTepUCTHKAa XUMUUYECKUX AJIEMEHTOB - METANIOB HA OCHOBAaHUU
UX nojoxeHus B llepmoamueckoi cucreMe XuMuyeckux snemeHtos 1.
MenpaeneeBa u ctpoeHuss atomMoB. CTpoeHHe MeTaioB. MeTamndeckas
CBA3b M METAJUIMYECKAs KPUCTALINYECKAs PEUIETKA. DJIEKTPOXUMUYECKHUI
psL HAIPSDKEHUN METAJUIOB

3.2

duznyeckre 1 XUMHUIECKUE CBOMCTBA MeTaIIOB. O01IIHe CIOCOOBI MOTyYeHUS
MeTauioB. [loHsATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX
or koppo3uu. CruiaBwl (CTajb, YYTyH, IIOPATIOMHUHHM, OpOH3a) U UX
MPUMEHEHUE B OBITY ¥ MPOMBINIJICHHOCTH

3.3

[[{enounbIe METAILIBL: MOJOKEHUE B llepuoauyeckor cuCTeEME XMMUYECKHUX
aneMeHToB .M. MeHneneeBa; CTpoeHUE UX aTOMOB; HAXOKJIEHUE B IIPUPOLE.
duznyeckre 1 XUMUYECKre CBOMCTBA (Ha mpuMepe HaTpus U Kainusi). OKCHIbl




Y TUAPOKCUIBI HATpUs U Kanus. [I[puMeHEeHue WIENOYHBIX METAUIOB M UX
COEeIMHEHNN

3.4

[[lenoyHo3emMenbHbIE METaJIbl MarHuid W KaJbLIMKA: IIOJIO)KCHHE B
Ilepuoguueckont cucreme xumuuyeckux odiemMeHtoB JI.M. Menneneena;
CTPOEHHUE MX aTOMOB; HAaXOXJCHHE B mpupoje. PU3NYeCKue U XUMHUYECKUE
CBOMCTBa MarHus W Kajibliusd. Baxueiiive coeauHEHHS KalblHs (OKCHI,
TUAPOKCHU], COJN). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHCHHS

3.5

AJOMUHHI: T0oJ0KeHUE B [leprnonnueckoil cuicTeMe XUMUYECKUX AIIEMEHTOB
J.W. MeHneneeBa; CTpOEHUE aTOMa; HaXOXKJAEHUE B Tpupojie. Pusnyeckue u
XUMUYECKAE CBOWCTBA QIIOMUHUA. AMQOTEpHBIC CBOWCTBA OKCHIA U
TUJIPOKCUA aJTFOMUAHUS

3.6

Kenezo: nonoxenne B llepmognueckor cucrteMe XUMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa; cTpoeHUE aTOMa; HaXOXKAECHHUE B ITpupoe. Pusnyeckue u
XUMHUUYECKUEe CBOMCTBA xene3a. Okcuapbl, ruipokcuabl u conu xenesa(ll) u
xenesa(Ill), mx cocras, CBOMCTBA U MOJTyUYCHUE

3.7

XUMHUYECKUI HJKCIEPUMEHT: O3HAKOMJICHHE ¢ oOpasliaMH METaUIOB U
CIUIABOB, MX (DU3UYECKUMHU CBOMCTBAMM; U3yUEHHUE PE3YJIBTATOB KOPPO3UU
METauIoB (BO3MOKHO HCIOJIb30BaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEN
B3aMMOJICUCTBUSL OKCHJA KaJbliMsl W HATpUs C BOJOM (BO3MOXKHO
WCIIOJIb30BaHUE BHICOMATEPHUANIOB); UCCIIEI0OBAHUE CBOMCTB KECTKOWU BO/IBI;
mpoliecca TOpPEHUsI JKejie3a B KHUCIOpoAe (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUS KAY€CTBEHHBIX PEAKIIUIA HA HOHBI
(MarHusi, Kaublus, amtoMuHus, nuHka, xenesa(ll) u xeneza(lll), menu(Il);
HaOJIIOJICHUE W OMHMCAaHWE IIPOIIECCOB OKpalllMBaHUs IUJIAMEHHM HMOHAMU
HATpus, Kajdus U Kajablus (BO3MOXKHO HCIIOJB30BAaHUE BHUICOMATEPHUATIOB);
uccneaoBanue aMmGOTEPHBIX CBOMCTB TUJIPOKCHU/IA alFOMUHUS U THAPOKCHUIA
LMHKA; PEIICHUE YKCIIEPUMEHTAIBHBIX 3aa4 110 TeMe "'BakHeilire MeTaibl
U UX coeTuHeHnua"

XUMHS U OKpYXKarouias cpeaa

4.1

Hogble Matepuaiibl u TeXHOIOTMU. BeniecTBa 1 Marepualibl B TOBCEIHEBHOM
JKU3HH YETIOBEKA. XUMUS U 3I0pOBbe. be3onacHoe ncnoib30BaHuE BEIIECTB U
XUMHUUYECKUX peakiuil B ObITy. [lepBas momolib Mpu XUMHUYECKUX OXKOTax U
OTPABJICHUSIX

4.2

OCHOBBI  DKOJIOTMYECKOM  TPAMOTHOCTH. XHUMHUYECKOE  3arpsi3HEHUE
okpyxaromier cpenbl I[IJIK. Ponp XxuMuum B pEHICHHM 3KOJOTMYECKUX
npobiem. [IpupoaHble HCTOYHUKU YTIIEBOAOPOAOB (Yrojb, TPUPOAHBIN a3,
HEe(DTh), IPOIYKTHI UX NIEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH

4.3

XUMHYECKUI DKCIEPUMEHT: H3Yy4YCHHE O00pa3ioB MaTepHalioB (CTEKIIO,
CIUIaBbl METAJIJIOB, OJIUMEPHBIE MaTEPHUAIIbI)




Jl1st mpoBeACHHS] OCHOBHOT'O I'OCYIapCTBEHHOT'0 3K3aMeHa 1o XxuMuH (panee - OI'D no
XUMHH ) UCTIOJIb3YETCS MepeueHb (KOAUPUKATOP) IPOBEPsIeMbIX TpeOOBaHUI K pe3yIbTaTaM
OCBOCHMSI OCHOBHOW 00pa30BaTe’IbHON MPOrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUs U
JIEMEHTOB COJEPKAHUS.

IIposepsiemvie na OI'D no xumuu mpeb08arus K pe3yibmamam 0C80€HUsL OCHOBHOU
00pazo08amenvbHOU NPOSPAMMbL OCHOBHO20 00uUjec0 00pa308anus

Kox
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TPEOOBAHUS K IIPEAMETHBIM PE3yiIbTaTaM 0a30BOTO
YPOBHSI OCBOSHHS OCHOBHOM 00pa30BaTEIBHON MTPOrpaMMbl OCHOBHOTO
obmiero odpazoanusa Ha ocHoBe OI'OC

1

IIpencrasiieHue:

1.1

O TI03HABAEMOCTU SBJICHUN MPUPOJbI, NOHUMAHUE OOBEKTUBHOU
3HaYUMOCTH OCHOB XHMMHYECKOM HAyKH Kak O0JacTh COBPEMEHHOTO
€CTECTBO3HAHUSA, KOMIIOHEHTa OOWEeHd KyJIbTypbl M MPaKTUYECKOU
NESTEIIbBHOCTH YeJOBEKa B YCIOBUSX COBPEMEHHOIO OOIECTBa;
ITIOHMMAHHUE MECTa XUMUHU CPEIU APYTMX €CTECTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOAAX IIO3HAHHUA, B TOM UYHUCJIC SKCIICPUMCHTAJIBHBIX H
TCOPCTUYUCCKUX  MCTOHAX  HCCICAOBAHHA BCIHICCTB MU H3YUCHUA
XUMHNYCCKHUX peaKHHﬁ; YMCHHUC HCIIOJIB30BATh MOACIIN JJIA 00BICHEHUS
CTPOCHHUS aTOMOB 1 MOJICKYIJI

1.3

0 chepax npodeccuoHaTBHON NEATEILHOCTH, CBSI3aHHBIX C XHUMUEH U
COBPEMCHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHHSIX
XUMHUYECKON HayKH, YTO I[O3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayuiel npodhecCuoHaNbHOM AESITENbHOCTH U
cAenaTh OCO3HAHHBIN BHIOOP XMMHUHU Kak NpO(HIBLHOTO MpeaMeTa Mmpu
nepexoJie Ha YPOBEHb CpeIHEro o0uiero oopa3oBaHus

Brnanenue cucteMo XUMUYECKUX 3HAHUN U YMEHUE IIPUMEHSTh CHCTEMY
XAMWYECKUX 3HAHUU, KOTOpas BKJIIOYACT:

2.1

BaXHEHIIME XWMUYECKUE TIOHATHUS: XUMUYECKUH DJJEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS WU
HEOTHOPO/IHASI CMECh, OTHOCUTEIHHBIE AaTOMHAS i MOJIEKYJIIPHAS MACCHI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM,
OKCHUJ], KHACIIOTa, OCHOBaHUE, COJb (CpelHsAs), XUMHUYECKas peakuus,
peaKklMy COEAMHEHUS, PEaKIUU pPa3JIOKEHUS, PEaKIH 3aMelIeHHUS,
peakiuu oOMeHa, Ter1oBoM 2(p(HEKT peakiuu, IK30- U IHAOTCPMUUECKUE
peakuuu, pacTBOp, MaccoBass JOJs XUMHYECKOrOo JJIEMEHTa B
COEIMHEHHH, MaccoBas J0Js U MPOIEHTHAs KOHIIEHTpAIUs BEIEeCTBA B
pacTBope, sIIpO aToMa, 3JIEKTPOHHBIN CJION aToMa, aTOMHAas OpOUTalb,
panuyc aroma, BaJIEHTHOCTb, CTEIIEHb OKHCIICHHS, XUMHUYECKasl CBSA3b,
3JIEKTPOOTPULIATEIBHOCTD, MOJSIPHAs U HEMOJsIpHAs KOBAJICHTHASI CBSI3b,
MOHHAas CBSI3b, METAJUIMYECKAs CB3b, KpPUCTANIMYECKass peléTka
(aToMHasi, MOHHAsA, MeTa/NIMYecKasi, MOJIEKYJspHasi), HOH, KaTHOH,
aHWOH, SJIEKTPOJIUT U HEIJIEKTPOIIHT, DIEKTPOIUTHIECKAS TUCCOIMAIINS,
peakiMu  MOHHOTO  OOMEHAa, OKHCIMTEIbHO-BOCCTAHOBUTEIILHBIC
peaKIuu, OKUCIUTETh U BOCCTAHOBUTEIh, OKHCICHUE U BOCCTAHOBIICHHE,




AIIEKTPOJIN3, XUMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE
peaKkuu, CKOpOCTh XMMUYECKON peaknu, karaimsarop, IIJIK, kopposus
METaJUIOB, CILIABBI

2.2

OCHOBOIIOJIaraloIMe 3aKOHbl XHWMHUHU: 3aKOH COXPAHEHUS MaccChl,
nepuoguueckuit 3akoH .M. MenneneeBa, 3akOH TOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJipo

2.3

TCOPpHUHN XUMHU: ATOMHO-MOJICKYJIIpHasd TCOPpUA, TCOpUA
3HCKTpOJIPITPI‘I€CKOﬁ AucCCconuanm

Brnagenne ocHOBaMM XMMHYECKOW TPAMOTHOCTH, BKJITIOYAIOIICH:

3.1

yYMEHHE MPaBUIBHO UCTIOIh30BaTh U3YUYCHHBIE BEUIECTBA M MAaTEpUAIbI (B
TOM YHUCJIE MUHEpAJIbHBIE YAOOpPEHHUs, METAJUIbl U CIUIABbI, MPOTYKTHI
nepepaboTKi  MPUPOJHBIX ~ HMCTOYHHUKOB  YIJIEBOJOPOAOB  (yIds,
OPUPOTHOTO Tas3a, HEPTH) B OBITYy, CEIbCKOM XO3sCTBE, Ha
IPOU3BOJCTBE U MOHUMAHHUE 3HAYEHUS JKUPOB, OCJIKOB, YIJIEBOJIOB IS
OpraHM3Ma 4eJOBEeKa; YMEHHME IMPOTHO3UMPOBATH BIUSHUE BELIECTB U
XMMHUYECKHUX TPOLECCOB Ha OpPraHU3M YeJIOBEKa M OKPYKAIOIIYIO

IPUPOAHYIO CPCOY

3.2

YMEHHE HWHTETPUPOBATh XHUMHUYECKHE 3HAHUA CO 3HAHUAMH JPYTUX
y4eOHBIX MTPEIMETOB

3.3

HaJIM4Ke OMbITa PadOTHI C PAa3IMYHBIMU UCTOYHUKAMH MH(OpMALUU 10
XUMUM (Hay4dHass M HAy4yHO-TIOMYJspHas JIUTEepaTypa, CIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0OBEKTHUBHO OLICHUBATDH I/IH(l)OpMaI_[I/IIO O B€IOICCTBAX, HX
MMPCBpAICHUAX U IMPAKTHYCCKOM IIPUMCHCHHUHN U YMCHHC HCIIOJIb30BATH
€€ I PCHICHUA y‘lC6HO-H03HaBaTeHI>HBIX 3aJgad

Bnanenue ocHOBaMU MOHATUWHOTO ammapara ¥ CAMBOJIMYECKOTO SI3bIKa
XUMHH IS COCTABJICHUS (DOPMYIT HEOPTaHUYCSCKHUX BEIIECTB, YPaBHCHUI
XUMHUYECKUX peaKIuii; ocHOBaMH XuMHuueckol HoMeHKIaTypbl (IUPAC
Y TPUBHAIBHOM)

YMeHue OOBSCHATH CBSI3b MMOJOXKEHUA 3yeMeHTa B llepuoanueckoit
CUCTEME C UHCIOBBIMH XAaPAKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHMYECKHX JJIEMEHTOB (CocTaB M 3apsan sAapa, oOILee YHCIo
DJIEKTPOHOB), PACHPEICIICHUEM DJIEKTPOHOB IO DHEPreTHYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KAINS U KAJIbLIMS

[IpencraBieHne 0 MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
AJIEMEHTOB (paguyc aroMa, >JEKTPOOTPHUIATEILHOCTH), IPOCTHIX H
CJIOXHBIX BEIIECTB OT IIOJIOKEHUSI 3JeMeHTOB B Ilepuomnueckon
cucreMme (B MaJlbIX MEPUOJAX U TVIABHBIX MOATPYIIAX) U 3JIEKTPOHHOIO
CTPOCHUS aTOMa

YMeHue Kiaccu@uImpoBaTh:

7.1

XUMHUYCCKHUEC DJIICMCHTBI

7.2

HCOPraHM4YCCKNEC BCHICCTBA

7.3

XUMHUYCCKHC PCAKIIUH

YMeHue onpenensiTh:

8.1

BaJICHTHOCTD M CTCIICHb OKHCJICHUA XUMHWYCCKUX J3JICMCHTOB, 3aps/J HOHA

8.2

BUJI XUMHYECKOM CBSI3M M THUI KPUCTAUIMYECKOW CTPYKTYpPhHl B




COCINMHCHUAX

8.3 XapakTep Cpebl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUM)
8.4 OKHUCJIMTENIb U BOCCTAHOBUTEIh
9 YMeHne xapakTepu30BaTh (PU3NUYECKUE U XUMUYECKUE CBOMCTRA:

9.1 MIPOCTBIX BEIIECTB (KUCIOPO/I, 030H, BOAOPO/, TpaduT, aiMa3, KpeMHHH,
azot, (Qocdop, cepa, XJIop, HATpUM, KaJUW, MArHUM, KaJbIIHM,
AJTIOMUHHM, KeJ1e30)

9.2 CJIOHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PaCTBOPOB (BO/IA, aMMUAK,
XJIOPOBOJOPO, CEPOBOJAOPO, OKCHUIBI U TUAPOKCHABI MeTauioB [-1TA
rpynmn, amomunud, meau (1), nuaka, xenesa (11 u I1), okcuas! yriepoaa
(IT u 1V), xpemuus (IV), azora u pocdopa (Il u V), cepur (IV u VI),
CepHHUCTasi, CepHas, a30THCTas, a30THasA, QocdopHas, yroipHasi,
KpEMHHEBAasi KUCIIOTA U UX COJIN)

9.3 MIPOTHO3UPOBATh U XapaKTePU30BaTh CBOIMCTBA BEIIECTB B 3aBUCUMOCTHU
OT MX COCTaBa M CTPOCHUS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT MX
CBOMCTB, BO3MOXXHOCTh TNPOTEKAHHUS XWMHUYECKHX TMPEBpAIICHUNA B
Pa3IMYHBIX YCIOBUIX

10 YMeHre COCTaBIIATh MOJIEKYJISIPHBIC ¥ MOHHBIC YPaBHECHUS PEAKIUH, B
TOM YHCIIC:

10.1 peakiuii HFOHHOTO 0OMEHa

10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU

10.3 WUTIOCTPUPYIONTUX XUMHUYECKUE CBOMCTBA U3YYEHHBIX KJIACCOB (TPYIIN)
HEOPTaHUYECKUX BEIIECTB

10.4 MOITBEPKIAIONIUX T€HETUYECKYIO0 B3aUMOCBS3b MEXIY HUMU

11 YMeHue BBIYUCIIATH (TPOBOJIUTH PACUETHI):

11.1 OTHOCHUTEJIBHYK) MOJIEKYJISIDHYIO W  MOJIIDHYIO MAacChl BEIIECTB,
MAaCCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTa B COCTMHECHUN

11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEeM ra3oB

114 [0 YPaBHEHUSAM XHUMHUYECKHX PEAKIUd U HAXOJUTh KOJIMYECTBO
BeIECTBa, 00BbEM M MACCy peareHTOB WJIM MPOJIYKTOB PEaKIuu

12 Brnanenue (3HaHHE OCHOB):

12.1 OCHOBHBIMH METOJIaMH HAy4YHOT'O MO3HaHUS (HAOII0/ICHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJICTMPOBAHNE) TIPU U3YYCHUH BEIIECTB U XMMHYECCKUX
SIBJICHUI; YMEHHE C(HOPMYITHPOBATH MPOOJIEMY U TIPEIIOKHUTh MyTH €
perieHus

12.2 O0e3omacHO pabOThl € XWMHUYECKHMMH BEHIECTBAMH, XWMUYECKOU
MOCYJIOH ¥ JTAOOPAaTOPHBIM 000PYOBAaHUEM

12.3 npaBuIaMu 0€30MacHOr0 OOpaIeHUs C BEIIeCTBaMU, HCIIOJIb3YEMbIMU B
MOBCEHEBHON KW3HM, TMPABWIAMU TOBEJICHUS B IESAX COepeeHus
3I0POBbSl WU OKPYXKAIOWIEHM NPUPOAHOM CpeIbl; IMOHMMaHHE Bpela
(ormacHOCTH) BO3ACHCTBUSA Ha JKMBBIC OPTaHU3MBI ONpPEICIEHHBIX
BCIIIECTB, CIOCOOOB YMEHBIICHHS W TPEAOTBPAIICHUS WX BPEIHOTO
BO3JIEUCTBUS

13 Hanuume mnpakTHYecKnX HABBIKOB IIJIAHUPOBAHHMS M OCYIIECTBIICHUS

CICAYIOMNX XUMHYCCKHUX SKCIICPUMCHTOB!




13.1

U3yYeHUE U OMHCaHue (PU3NYECKUX CBOICTB BEIIECTB; O3HAKOMJICHHE C
(GU3MYECKUMU U XUMUYECKUMHU SIBICHUSIMH; OTBITHI, HJUTIOCTPUPYIOLINE
IIPU3HAKH NPOTEKAHUS XUMHUYECKUX PEAKIIAN

13.2

HN3YyUCHUC crroco6oB Pa3aCIICHUA cMmecen

13.3

IMOJIYUYCHUC KHUCJIOpOAad U U3YUCHHUC €TO CBOI?ICTB; IMOJIYUYCHHUC BOOOPOOA U
HU3YyUYCHHUC CTO CBOﬁCTB; MMOJIYUYCHHUC YIUVICKHUCIIOIO I'a3a U M3Y4YCHHC CI'0
CBOI?ICTB; MMOJTYUYCHHUC aMMHAKad U NU3YyUCHHUC CTO CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C  ONPEACIEHHOM MacCOBOM  JOJIEH
PacCTBOPEHHOIO BELIECTBA

13.5

MPUMEHEHUE WHANKATOPOB (JTaKMyca, METUJIOpaHka 1 (heHon(pTaenHa)
JUIsL OTIPENICIICHUS] XapaKTepa Cpellbl B PACTBOPAX KUCJIOT M MISIOYEH

13.6

HCCICAOBAHUEC MW OIIMCAHHC CBOMCTB HCOPIraHNYCCKUX  BCIICCTB
Pa3JIMYHBIX KJIACCOB; N3YUCHUC BBaHMOHCﬁCTBHH KHCJIOT ¢ MCTalllaMU,
OKCHJaMH MCTAJIIIOB, PaCcTBOPUMBIMHA )41 HCPAaCTBOPUMbIMHU
OCHOBAaHMWAMM, COJISIMH, IIOJIYYCHHC HCPACTBOPHMBIX OCHOBaHHﬁ;
BBITCCHCHHUC OJHOI'O MCTAJlJIa APYTIUM M3 paCTBOpa COJIHU; HCCICAOBAHUC
aM(bOTepHI)IX CBOMCTB T'MAPOKCUIO0B AJIIOMHWHUA U IMHKA

13.7

pEelIeHUE AKCIEPUMEHTAIBHBIX 337ad Mo TeMaMm: 'OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIUHEHUU'"; "DIIEKTPOIUTUYECKAs IUCCOIMALUs';
"BakHeliue HeMeTaluIbl U uX coeauHeHus'; ""BaxxHenme MeTaaiabl U
UX coeauHeHus"

13.8

XUMHUYECKHE IKCIIEPUMEHTHI, WILTIOCTPUPYIONINE MPU3HAKA MTPOTEKAHMS
peaKIuii FOHHOTO O0OMEHa; KAYeCTBEHHBIC PEAKITUHU Ha MPUCYTCTBYFOIIIHEC
B BOJIHBIX pAacTBOpax HOHBI: XJOPHUJ-, OpOMMI-, MOAHWA-, CyJIbdar-,
dbocdar-, xapOoHAT-, CHUIUKAT-AaHUOHBI, THUJIPOKCHJ-UOHBI, KATHOHBI
aMMOHMSI, MarHusi, KaJIbIUs, aTlOMUHUSA, *Kejeza (2+) u xeneza (3+),
Meau (2+), IMHKa

14

YmMenue:

14.1

NPEACTaBIATh pe3yJbTaThl HJKCIEepuMeHTa B  (opmMe BBIBOJOB,
JI0Ka3aTeNbCTB, TrpaUKOB W TaONMI[ M BBISBIATH SMIUPUYECKHE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATh CBSI3U MEXAY PEATbHO HAOFOMACMBIMH XUMUYCCKUMH
SBJIICHUSIMU U TIPOLIECCAMM, TTPOUCXOSIIUMHA B MaKpO- U MUKPOMHUDE,
OOBSCHATH MPUIMHBI MHOTO0Opa3us BEIIECTB

HepeueHb INIEMEHNIO6 COOBprCdHUﬂ, npoeepiemblix Had OCHOBHOM eocydapcmeeHHOM

IK3AMEHE NO XUMUU

Kon IIpoBepsieMblii 3JIEMEHT COJEPIKAHUS
1 [lepBoHavYaJIbHBIE XMMUYECKUE TTOHSITHS
1.1 Uucteie BemecTBa U cmec. CriocoObl pa3ielieHnus cMecei
1.2 ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JeMeHTbl. CHMBOJBI XMMHYECKUX
a51eMeHTOB. [IpoCTBhIE U CIIOXKHBIE BEIIECTBA.
1.3 Xumunyeckasi (popmyrna. BaaeHTHOCTP aTOMOB XUMHYECKHX 3JEMEHTOB.

CreneHp OKUCIEHUS




1.4

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAss aTOMHAs Macca.
OtHocuTenbHAs MOJICKYJIpHAasA Macca. MaccoBas J0JI1  XHUMHYCCKOI'O
QJICMCHTA B COCAUHCHHNHN

1.5

KomuuectBo BemectBa. Mok, MonsipHass macca. MoJissipHbIE 00BEM Ta30B.
B3anMOCBsI3b KOJTMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IUHUIL BEIIECTBA

1.6

du3NYeCKrue U XUMHUYECKUE SIBICHUSA. XUMHUYECKas peakuus U eé ITPU3HAKH.
3aKoH COXpPaHCHHA MAaCChl BCHICCTB. XHUMHYECKHE YPaBHCHUA

[lepnognuecknit 3akoH U llepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB
JI.W. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepnognueckuit 3akoH. [lepronnueckas cucreMa XUMHUYECKUX DJIEMEHTOB
JA.N. Menneneesa. Ilepuonst u rpynmsl. GU3NYECKUNA CMBICI TOPSIKOBOTO
HOMEpa, HOMEPOB NIEPUOJIA U TPYIIIIBI DJIEMEHTA

2.2

Crtpoenue atomoB. CocTaB aTOMHBIX szep. M30Tonbl. DnekTponbl. CTpoeHue
AIEKTPOHHBIX 000JI0YeK aTOMOB TMeEpBBIX 20 XUMHYECKHX DJIEMEHTOB
ITepuognueckoint cucremsl .M. MeHneneesa

2.3

3aKOHOMEPHOCTH B U3MCHEHUU CBONCTB XMMHUUYECKHX DJIEMEHTOB MEPBBIX
TpEX MIEPUOIOB, KaJus, KaJIBIUS (pamuyca aTOMOB,
ANEKTPOOTPULIATENHHOCTH, METAJUTMYECKUX U HEMETAJUIMYECKUX CBOWCTB) U
MX COCIMHEHHI B COOTBETCTBUHU C MTOJ0KEHUEM AIIEMEHTOB B [ leprnoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB

Ctpoenue BeniecTna

3.1

Xumuueckass cBsA3b. KoBajeHTHas (HOJIHpHaH )51 HGHOHﬂpHaH) CBA3b.
QHGKTPOOTPI/IHaTeJIBHOCTB XUMHNYCCKHUX 9JICMCHTOB. Honnas CBA3b.
Meramnuueckas CBS3b

3.2

Tumbpl KpUCTAUIMYECKUX PEIIETOK (aToOMHas, HWOHHAs, MeETa/uIMdecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U BUA
XUMHYECKOU CBA3U

BaxHeimme npeacTtaBuTeNd HEOPraHWUYECKHUX BellecTB. Hemeramnel u ux
coeqrHeHNA. MeTajuibl U UX COeIUHEHUSI

4.1

Knaccudukarus u HOMEHKIaTypa HEOPraHWYECKUX COCAMHEHHWI: OKCHIIOB
(coseobpasytoiue: OCHOBHBIE, KHUCJIOTHBIE, aMmdoTepHbIe) u
HecoJIeoOpa3yrolre; OCHOBaHUM (IIETOYM M HEPaCTBOPUMbBIE OCHOBAHUS);
KUCIIOT (KUCTIOpOJACOAepKale U OECKUCIOPOJHBIE, OJIHOOCHOBHBIC U
MHOTOOCHOBHBIE); COJIEH (CPETHHUX U KUCIIBIX)

4.2

@u3NUecKue M XUMUYECKHE CBOWCTBA MPOCTHIX BEHIECTB-HEMETAJUIOB!
BOJIOPOJIa, XJIOPA, KUCIOPOJa, Cephl, a30Ta, hochopa, yriepona, KpeMHUS

4.3

Pu3NUeCKHe U XMMHUYECKNE CBOMCTBA MPOCTBIX BELIECTB-METAIUIOB: JUTHS,
HATpus, KaJlisl, MarHus 1 KaJIbLIMsl, aIFOMUHUS, XKene3a. DIEKTPOXUMHUYECKUN
ps HAIPSDKEHUN METAJUIOB

4.4

DuU3NYECKNE U XUMUYECKUE CBOMCTBA BOJOPOIHBIX COEAMHEHUH HEMETAIIIOB:
XJIOPOBOJIOPO/JIa, CEPOBOJIOPOAA, aMMHUAKa

4.5

Du3nuecKue U XMMUYECKUE CBOMCTBA OKCUI0B HeMeTalioB: cepol (IV, VI),
azota(Il, IV, V), docdhopa(lll, V), yraepoma(Ill, IV), xpemuaumsa(IV).
Ilony4yeHne OKCHI0B HEMETAIIOB

4.6

Xumuueckue cBorcTBa okcnaoB: MetaiioB IA-IIIA rpynn, unaka, meau(Il) u
xenesa(ll, I1). [TonyueHne OKCUI0B METaIOB




4.7

XUMHYECKHE CBOMCTBA OCHOBAHUN 1 aM(OTEPHBIX THAPOKCUIOB (HA TPUMEPE
TUJIPOKCUJIOB aJIOMUHMS, Keje3a, LuHKa). [loiydyeHue ocHOBaHUU U
aM(pOTEPHBIX THIPOKCHIOB

4.8

OO61IMe XUMHUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOIOPOIHOM, CEPOBOIOPOTHOM,
CEpHUCTOM, CEpHOM, a30THOM, pocPopHOI, KpeMHUEBOMU, yroiabHOM. OcoObie
XMMHUYECKHE CBOWCTBAa KOHLICHTPUPOBAHHOM CEPHOW M a30THOM KHCIIOT.
ITomydyeHue KUcCJiIoT

4.9

OO6mue XMMUYecKre CBOMCTBa cpeiHuX coneil. [loydenue comneit

4.10

[Tomyuenue, cobupaHue, paclio3HaBaHWE BOJOPOJA, KUCIOPOa, aMMHaKa,
YIJICKUCIIOTO Ta3a B JIAOOPATOPHUH

4.11

[Tomyuenne aMMuaka, CEpHOM U a30THOM KUCJIOT B MPOMBIILIEHHOCTH. O01mue
CIOCOOBI OJTY4YEHHUsI METAJIIOB

4.12

['eneTnyeckas CBs3b MCIKAY KJIaCCaMH HCOPTaHNYCCKHUX COCI{I/IHGHI/Iﬁ

XHUMHYECKHE PCAKINHU

5.1

KHaCCI/I(l)HKaI_[I/IH XUMHUYCCKHUX peaKI_[I/Iﬁ I10 PA3JIMYHBIM IIPU3HAKaM: I10 YHUCIIY
N COCTAaBY YYACTBYIOIIMX B pPCAaKIHMH BCIICCTB, II0 TCILJIOBOMY 3(1)¢)CKTy, I10
W3MCHCHHUIO CTEIICHEH OKHCJICHHS XHUMHUYECKUX DJIEMECHTOB

5.2

TennoBoli 3PPeKkT XUMHUECKOW peaKIuu, TEPMOXUMUUYECKUE YPABHEHHS.
DK30- U SHAOTEPMUYECKHUE PEAKINH. TepMOXUMUYECKUE YPABHEHHUS

5.3

OKHCIUTEIILHO-BOCCTAHOBUTEIIHLHBIC pCaKnuu. Oxucnurenu u
BOCCTAHOBHUTCIJIN. HpOHGCCBI OKHUCJICHHA WU BOCCTAHOBJICHUA. 3JI€KTpOHHBIﬁ
0ajaHC OKMCIUTEIHLHO-BOCCTAHOBUTEIHLHOM pPCaKIn

5.4

TGOpI/I}I BHGKTPOHHTH‘IGCKOﬁ AUCCOONUAaINu. KaTI/IOHBI, AHUOHEI.
QHGKTPOJII/ITBI N HCOJICKTPOJIUTEI. CunbHbIC U c1a0bIe QJICKTPOJIUTHEI. CreneHb
Jucconuranmnmn

5.5

Peakuiun noHHOro oOMeHa. Y cloBUs MPOTEKAHUS PEAKIIUA HOHHOTO 0OMEHa,
TMTOJIHBIE U COKPANIEHHBIC HOHHBIE YPABHEHUS PEAKIINI

XUMUS U OKpYXKAKoIas cpena

6.1

BemecTtBa 1 Marepuanbl B NOBCEIHEBHOM XW3HM 4YeElOBEKA. be3omacHoe
UCIIOJIb30BaHUE BEIECTB U XMMHUYECKUX PEaKIuil B j1abopatopun U OBITY.
IlepBas mOMOILb IPU XMMUYECKUX 0XKOrax M OTPaBICHUSIX

6.2

XHUMUYECKOE 3arpsA3HEHUE OKpyKaroled cpeapl (KUCIOTHBIE HOXK[IH,
3arpsi3HEHHE MOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €ro MpeAoTBpaICHUs
[Ipenenbuas nomyctumas kouueHntparus BemectB (I[1K). Pons xumun B
pPELIEHUH DKOJIOTHYECKUX TpoOJsieM. YcuiieHHe MapHUKOBOTO Hhdekra,
pa3pylIeHre 030HOBOTO CJ0s

6.3

[Tpumenenue cepsl, a30Ta, pocdopa, yriepoaa, KpeMHHUS U UX COEAUHEHUH B
ObITYy, MEJIMLIMHE, TTPOMBIINIEHHOCTH M CeJIbCKOM Xxo3siicTBe. [IpuMenenue
METaJUIOB U CIUIABOB (CTajb, YYT'yH, IIOPATIOMHHHI, OpoH3a) B OBITY U
MPOMBIIUIEHHOCTA HX coeAuHeHui. [loHsATHE O KOppOo3uM METauioB,
OCHOBHBIE CITOCOOBI 3aIUTHI X OT KOPPO3UHU

6.4

[IpupoaHbIe MCTOYHUKHU YTIIEBOJAOPOAOB (YroJyib, IPUPOAHBIA Ta3, HE(PTH),
MPOJYKTHI X TIepepaboTK (OCH3UH), UX POJIb B OBITY M MPOMBINIJICHHOCTH

6.5

[TepBoHaYaIbHBIC MMOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COCTMHEHUIX
yriepoaa (MeTaH, STaH, JTUJIEH, alleTWICH, ATaHOJ, TJIMUIEPUH, YKCyCHas
kucyiora). [loHarre o OMOJIOTrHYeCKU BaXKHBIX BEIIECTBAX: KUpax, Oenkax,




YIIEBOAAX - ¥ MX POJIM B KU3HH YEJIOBEKA
7 Pacuérer:
7.1 1o hopMyJiaM XUMHUYECKUX COSIUHCHUM
7.2 Macchl (MacCOBOM) OJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMUYECKUM ypaBHEHUSIM

Yuebno-memoouueckoe obecneuenue O6pa306am€ﬂbH020 npoyecca

1. Tabpuensu O.C., OctpoymoB WN.I'., CnankoB C.A. «Xumus: 8-i kiacc: 0a30BbIi
YPOBEHB: YUYECOHUK.

2. T'abpuensan O.C., OctpoymoB WN.I'., CnankoB C.A. «Xumus: 9-ii kinacc: 6a30BbIii
YPOBEHb: YUYCOHUK.



OBIIEOBPA30OBATEJIbHAAA ABTOHOMHAS HEKOMMEPYECKAS OPI'TAHU3ALIUA

"JINJAEPBI-M"

AHHOTanus K pado4eil nporpamMe yueOHOro npeamera « Xumusp» (0a30Bblil YpOBeHb)
(OcHoBHasi oOpa3oBaTe/ibHAsI MPOrpaMMa OCHOBHOI0 00111ero 00pa3oBaHusi)

Kpurepun Onucanue Kpurepus
ITonHnoe HanMeHOBaHUE Pabouast nporpamma o yueOHoMy npenmMeTy «XumMus» (6a30BbIi
IPOTrpaMMBbI YpOBEHB) JiJIs1 00yJaronuxcs 8-9 kiaccoB

YpoBeHb 00pa3zoBaHus

OcHoBHOEe o0111ee 00pazoBaHue

Kiacc

8-9

HopmaruBHas ocHOBa
pa3paboTKU IPOTrpaMMBI

- [Ipuka3 Munucrepcrsa npocseuienust PO ot 31 masa 2021 r. Ne 287
"O6 ytBepkaeHun (peaeparbHOTO TOCYIapCTBEHHOTO
00pa30BaTEeNLHOTO CTaHapTa OCHOBHOTO 00IIero oopazoBanus',;

- [Ipuka3z Munuctepctsa npocpenieHus PO ot 18 masg 2023 r. Ne 370
"O0 yTBepxkaeHUU (eaepaTbHON 00pa30BaTEIBLHON MTPOrPAMMEI
OCHOBHOTO 00111eT0 00pazoBaHus"

Cpox peanuzanuu
IPOrpaMMBbI

2 romga

KomnnuecTBo yacoB 1o
porpamme BCEro
WHTEHCUBHOCTD B HEIEIIO

Bcero no nporpamme: 136 yacor
NHTEHCHUBHOCTS:

8 kiacc — 68 4. (2 yaca B HEIENIO)
9 kiacc — 68 4. (2 yaca B HE/IEIIIO)

Y4eOHUKH U yueOHbIe
ocoous

1. T'abpuensu O.C., OctpoymoB WN.I'., Cnaakos C.A. «Xumus: §-if kiacc:
0a30BbIll YPOBEHB: YUCOHUK.

2. I'abpuensan O.C., OctpoymoB U.T'., CnagkoB C.A. «Xumusi: 9-i
KJ1acc: 0a30BBIN YPOBEHbB: YICOHUKY.

Lens(n) peanuzanuu
paboueii mporpaMmmbl

— (opMHUPOBaHNE UHTEIIEKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
€caM000pa30BaHuUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY IPUHSATHUIO
pelieHui, ciocoOHOM aanTUPOBATHCS K OBICTPO MEHSFOIIMMCS
YCIIOBHSIM KHU3HH;

— HaIpaBJIEHHOCTh 00YYEHUs Ha CCTeMaTHYecKoe MpUuoOIIeHne
00y4aroIuXCs K CAMOCTOSITENIbHOM 1M03HABATENbHON JAESITEIbHOCTH,
Hay4YHbIM METO/JaM MO3HaHMs, (POPMHUPYIOLIUM MOTHBALIUIO U PA3BUTHE
CIIOCOOHOCTEH K XMMUU;

— obecrieyeHue yCcloBHi, CIOCOOCTBYIOUIMX MPUOOPETECHHIO
00yJaronMMHUCS OMBbITa Pa3HOOOPA3HOM NEeATETHOCTH, TTO3HAHUSA U
CaMOIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUN),
MMEIOLINX YHUBEpPCAIbHOE 3HAUEHHE JUIsl pa3JIMYHbIX BUJIOB
JESATEIBHOCTH;

— (hopmupoBanue 00MICH PYHKITMOHATHHOM U €CTECTBEHHO-HAYIHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUI OOBSACHATH U OLIEHUBATD SBJICHUS
OKpPY’KaroIllero MUpa, UCIOJIb3ysl 3HAHUS U OIIBIT, [TOJIyY€HHBIE TIPU
U3y4eHUH XUMUHU, IPUMEHATh UX TP pEIIEHUH MTPoOIeM B
ITOBCETHEBHOM KU3HU U TPYJIOBOM EATEIBHOCTH;

— ¢opMHpoBaHUE Y 00yJarOIUXCs T'YMaHUCTHUECKUX OTHOILICHHIH,
MOHWMAaHHS EHHOCTH XUMUYECKUX 3HAHUHN /IS BRIPAOOTKH
HKOJIOTHYECKH 11eJIECO00Pa3HOT0 MOBEACHUS B OBITY U TPYIOBOM
JESITEIbHOCTH B LIETISIX COXPAHEHMsI CBOET0O 3[J0POBBS M OKpY Karolei
IIPUPOIHON Cpenbl;

— pa3BHUTHE MOTUBAIMHU K 00YYEHHUIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX LIEHHOCTEMH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MPO(dUIIS ¥ HANIPABICHHOCTH
JasibHelero ooy4eHusl.




[IpenmMeTHBIE pe3yabTaThI
OCBOCHHUS

[IpeameTHBIC pe3ynbTaThI 110 yueOHOMY TIpeaMeTy "Xumus" (Ha
0a30BOM ypOBHE) JOJKHBI 00ECTICUNBATh:

1) nmpencraBieHne 0 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUI
IPUPOIBI, TOHUMaHUE OOBEKTUBHON 3HAUNMOCTH OCHOB XMMUYECKOM
HAyKH Kak 00JacTU COBPEMEHHOI'0 €CTECTBO3HAHUSI, KOMIIOHEHTA
o0wIeHl KyJIbTYphl U IPAKTUUECKOH EATEIbHOCTH YEJI0BEKA B YCIOBUAX
COBPEMEHHOT0 00I11eCTBa; MOHUMAaHUE MECTa XUMUU CPEAU IPYTHX
€CTECTBEHHBIX HaYK;

2) BnajieHre OCHOBaMU MOHATUWHOTO anmapaTa 1 CHMBOJIMYECKOTO
S3bIKAa XUMUH JUISL COCTaBJICHUS (POPMYII HEOPTaHUYECKUX BEUIECTB,
YpaBHEHUI XUMHUYECKUX PEaKIINii; BIaJeHHEe OCHOBAMU XMMHUECKOMN
HoMmeHknatypbl (IUPAC u TpuBHaibHOI) U yMEHUE UCIIOIb30BaTh €€
JUTSI pellIeHrs yueOHO-TI03HABATENIbHBIX 3a/1a4; YMEHUE HCII0Ib30BaTh
MOJIENN 17151 OOBSCHEHHSI CTPOCHHUSI aTOMOB U MOJIEKYT,

3) BiajieHue CUCTEMOI XMMUYECKUX 3HAaHUN U yMEHUE IPUMEHSATh
CUCTEMY XMMHMUECKUX 3HAHUH, KOTOpask BKJIIOYAET:

BaKHEHIIINE XUMUYECKUE TOHITUS: XUMHUYECKUM JIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, IIPOCTOE U CJI0’KHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPO/IHAS. CMECh, OTHOCUTEIIbHBIE AaTOMHAS U MOJICKYJIApHas
Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MOJIIPHBIN
00BeM, OKCU/I, KHCIIOTa, OCHOBAHUE, COJIb (CPEeIHsAs), XUMUYECKas
peaxuusi, peakliuyi COEIMHEHUS, peaKLIUU PA3JI0KEHUs, PEAKIUU
3aMelIeHHs], peaKiuu oOMeHa, TeII0BOM 2PPEKT peakinu, FK30- U
SHI0TEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBAst 10JII XUMHUYECKOIO
AIIEMEHTA B COCMHEHHUH, MAaCCOBAsl IOJISl U MPOIICHTHAsI KOHLIEHTPALIUs
BEILIECTBA B PACTBOPE, SIAPO aTOMA, SJIEKTPUUYECKUN CIIOM aToMa,
aTOMHas OpOuTallb, PaIUyC aTOMa, BaJICHTHOCTb, CTENIEHb OKHCIICHUS,
XUMHUECKas CBA3b, SJICKTPOOTPUIIATEIILHOCTD, MOJISIPHAs U HEMOJIApHas
KOBaJICHTHAs CBSA3b, MOHHAS CBSI3b, METAJIIMYECKASI CBSI3b,
KpUCTAJIJIMYECKasl pelieTka (aTOMHasi, MOHHas, MeTaJUTHUecKas,
MOJIEKYJISIpHAs1 ), UOH, KATUOH, aHUOH, 3JIEKTPOJIUT U HEAIEKTPOJIUT,
AIIEKTPOIUTUYECKAs AUCCOLMALINS, PEAKIIMU HOHHOTO OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIINU, OKUCIIUTENb U
BOCCTAaHOBUTEIb, OKUCIICHUE U BOCCTAHOBIIEHHE, DJIEKTPOJIU3,
XUMHYECKOE paBHOBECHE, 00paTUMble 1 HEOOpaTUMbIE PEaKIINH,
CKOPOCTb XUMHUYECKOW pEaKUu, KaTaIn3aTop, IPEAEIbHO JOIyCTUMAs
koHueHTpauus (I1IJIK), koppo3us meramios, criaBbl;
OCHOBOIIOJIATralOIME 3aKOHBI XMMHH: 3aKOH COXPAaHEHHS MACCHI,
nepuoanyeckui 3akoH [[.1. MeHieneeBa, 3aKOH OCTOSTHCTBA COCTaBa,
3aKOH ABOTrajpo;

TEOPUHU XUMHUHU: aTOMHO-MOJIEKYJIIpHAsi TEOPHUsL, TEOPUs
IEKTPOJINTUYECKON JUCCOLMALNY, TPEACTABICHHS O HAYYHBIX METOAAX
MO3HAHUS, B TOM YHCJIE SKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX METOAAX
WCCIJIEIOBAHMSI BEILIECTB U U3yYEHUS] XUMUUYECKUX PEaKLUi;

4) npeacraBieHUE O EPUOANYECKOM 3aBUCUMOCTH CBOICTB
XUMHUYECKUX JIEMEHTOB (paguyc aTOMa, DJIEKTPOOTPHULIATEIBHOCTB),
MPOCTBIX U CJIOKHBIX BEIIECTB OT MOJOXKEHHS 3JIEMEHTOB B
[lepuonnueckoii cucteMme (B MajbIX MEPUOAAX U TJIABHBIX MOJTPYIIIAX)
U 3JIEKTPOHHOT'O CTPOEHMSI aTOMa; YMEHHUE OOBSICHITH CBSI3b MOJIOKEHUS
aneMeHTa B llepnonnueckoil cucteMe ¢ YNCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsifl siapa, ooiee
YHCIIO 3JIEKTPOHOB), PACIIPEAEIEHUEM JIEKTPOHOB 110 YJHEPIETUUECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MMEPHOJIOB, KaJIUs U KaJbIIHS;
KJIACCU(UIIUPOBATH XUMUUYECKUE DIIEMEHTHI;




5) ymeHue kiaccu(GUIMpoBaTh XUMUUECKHUE SJIEMEHTHI,
HEOPraHWYECKUE BEIIECTBA U XUMHUECKUE PEAKIINH; OMIPEIEIISITh
BaJICHTHOCTb U CTENIEHb OKUCIEHUSI XUMUYECKUX FIEMEHTOB, BHU]I
XUMHYECKOHN CBSI3U U THIT KPUCTALTUIECKON CTPYKTYPhI B COSTMHCHUSX,
3apsi MOHA, XapaKTep Cpebl B BOAHBIX PACTBOPAX BELIECTB (KUCIIOT,
OCHOBaHUM), OKUCIIUTENb U BOCCTAHOBUTEb;

6) yMeHUe XapaKTepu30BaTh (PU3NUECKHe U XUMUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB (KHCIOPO, 030H, BOJOPO/, rpaduT, anMas, KpeMHUH,
asor, ¢ocdop, cepa, XJI0p, HATPHH, KU, MAarHUN, KaJIbIHH,
AITIOMUHHM, KE€JI€30) U CIOKHBIX BEIIECTB, B TOM YMCJIE UX BOJIHBIX
pacTBOpoOB (BO/A, aMMHUAK, XJIOPOBOJAOPOJ, CEPOBOAOPO, OKCUJIBI U
rugpokcuabl MetamioB I - IIA rpynn, amomunus, meau (11), uunka,
xkenesa (11 u 1), okcuasr yraepona (I u IV), kpemuus (IV), azora u
docdopa (Il u V), cepsr (IV u VI), ceprucras, cepHasi, a30TucTas,
azoTHasi, pochopHas, yroipHas, KpEeMHHEBAsI KUCIOTa U UX COJIH);
yMEHHUE MPOTHO3UPOBAThH U XapaKTEPHU30BaTh CBOMCTBA BEILIECTB B
3aBHCHMOCTH OT X COCTaBa U CTPOCHHUsI, IPUMEHEHHE BEUIECTB B
3aBHCHMOCTH OT X CBOMCTB, BO3MOXHOCTh TIPOTCKAHUS XUMUICCKUX
MPEeBpaIICHUI B PA3JIMYHBIX YCIOBUSIX, BIUSHUE BEIIECTB U
XUMHUYECKHUX MPOIIECCOB HAa OPTraHU3M YeJIOBEKA U OKPYKAIOIIYIO
MPUPOJIHYIO CPEay;

7) yMEHUE COCTaBIISITh MOJICKYJIIPHBIC U NIOHHBIC YPABHCHHS PEaKInil (B
TOM YHUCJIE€ PeaKuii HOHHOTO 0OMEHA U OKUCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH ), MIUTFOCTPUPYIOIINX XUMUYECKUE
CBOIICTBa U3yYEHHBIX KJIACCOB/TPYII HEOPTaHUYECKHUX BEIIECTB, B TOM
YHCIIE TIOATBEPKIAONINX TCHETHICCKYIO B3aUMOCBSI3b MEXK1y HUMH;

8) yMeHUe BBIYUCIIATH OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO I MOJISIPHYIO
MAacchl BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO AJIEMEHTA B
COCIMHEHUH, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, KOJIUYECTBO
BEIIECTBA U €ro Maccy, 00bEM ra3oB; yMEHHE IIPOBOJUTH PACUETHI 110
YPaBHCHUSM XUMHYCCKHX PEAKIMiA U HaXOJAUTh KOJIMYECTBO BEIIECTRA,
00BEM M MacCy peareHTOB WIH MPOIYKTOB PEaKIUH;

9) BnaseHne OCHOBHBIMU METOJIaMU HAYYHOI'O [TO3HaHUs (HaOII0AeHHE,
U3MEepEeHHe, SKCIIEPUMEHT, MOJISTUPOBAHNE) TIPH U3YUCHHUH BEIECTB U
XUMHUYECKHX SBIICHUH; YMEHUE chOpMYITHpPOBATEH PoOIeMy U
MPEJIOKUTH IYTH €€ PEIleHNs; 3HAaHHE OCHOB 0€301acHO# paboTHI ¢
XUMHUYECKAMH BEIIECTBAMH, XUMUIECKOU TTOCYI0H U JIA0OPaTOPHBIM
o0opynoBaHueM;

10) Hamu4#e MPaKTUIECKUX HABBIKOB INIAHUPOBAHUS U OCYIIECCTBICHHUS
CIEIYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:

W3y4YeHUE U ONMKcaHue (GU3NUECKUX CBOWCTB BEIIECTB;

03HAKOMJICHHE C PUBNYECKUMHU U XUMUYECKIUMH SIBIICHUSMU;

OTIBITHI, WILTIOCTPUPYIOIIHE MTPU3HAKY MTPOTEKAHUS XHMHUECKUX
peaxLuii;

M3y4eHHUe CIIOCOOOB Pa3CIICHHs CMECEH;

MOJIy4eHUE KUCTOpOAa U U3YUEHHUE €r0 CBOWCTB;

MOJTy4eHHUE BOIOPO/Ia U U3YUCHHUE €T0 CBOMCTB;

MOJTyYEHHUE YIIIEKHCIIOTO ra3a U U3Y4EeHUE ero CBOWCTB;

MOJTydeHUE aMMHUaKa U U3y4eHUE €ro CBOMCTB;

MPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MaCCOBOM J0JIel
PacTBOPEHHOTO BEIIECTBA;

MCCJICTOBAHKE U OMHMCAHNE CBOMCTB HEOPTaHMUECKHUX BEIIECTB
Pa3IMYHBIX KJIACCOB;

MPUMEHEHHE UHAUKATOPOB (JITaKMyca, METHIIOpaHka 1 (peHon(TanenHa)
JUISL OTIPEJIEIICHHS XapaKTepa CPe/ibl B PACTBOPAX KHUCIIOT U IIEJIOYCH;




U3Y4YEHUE B3aUMOJCHCTBHS KUCIOT C METa/lIaMHU, OKCUJIAMU METAJLIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSIMH, COJISIMU;
MOJIy4Ye€HUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHUE OJIHOT0 METaJljIa IPYTUM U3 pacTBOpa COJIH;
uccienoBanre aM()OTEpHBIX CBONCTB THIPOKCUIOB aTIOMUHUS U [IMHKA;
pelIeHUE KCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "OCHOBHBIE KIIACChI
HEOPraHWYECKUX COCIMHEHUMN";

pelIeHUE KCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe "DIEeKTPOoTUTHIECKas
Juccoranus';

pelIeHUE KCIIEpUMEHTAIBHBIX 3a/1a4 10 TeMe "BakHeiiiie HeMeTamuibl
1 UX COCTUHEHHU'";

pelIeHre KCIepUMEHTAIBHBIX 3a/1a4 1o TeMe "BakHeiine MeTauibl U
UX COeIMHeHU";

XUMHUYECKHE IKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKH MPOTEKAHUS
peaxkiuii HOHHOTO OOMEHa;

KaueCTBEHHbBIC PEaKIIMK Ha MPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX
WOHBI: XJIOPUI-, OPOMHI-, HOIUI-, CYIb(aT-, pocdar-, kKapooHart-,
CWJIMKAT-aHUOHBI, TUJPOKCUI-HOHBI, KATHOHBI aMMOHHSI, MATHHSI,
KaJIbIIMS, AIFOMUHMS, JKele3a (2+) u xkenesa (3+), meau (2+), IMHKA,
yMEHUE TIPEACTABIISITH PE3YAbTAThI SKCIIEPUMEHTA B (OpME BBIBOJIOB,
JI0KA3aTeNbCTB, IPa(UKOB U TAOIUI] U BBISBISATH IMIIUPUIECKUE
3aKOHOMEPHOCTH;

11) Bnagenue npaBuiamMu 0€30MacCHOTO OOpaIlleHus C BEIIeCTBAMH,
HCIIOJIb3YEMBbIMH B TIOBCEAHEBHOM JKM3HU, TIPABUIIAMH TTIOBEICHUS B
HEeNsIX cOepekeHUsI 3I0POBbS U OKPYKAIOIIEeH TPUPOAHON Cpebl;
MMOHUMaHue Bpesa (OMacCHOCTH ) BO3JICHCTBUS HA KUBBIE OPraHU3MBbI
OTIPE/ICIICHHBIX BEIIECTB, CIOCOOOB YMECHBIIICHUS U TIPEIOTBPAIICHHUS
UX BPEIHOTO BO3JCHCTBUS; MTOHUMAaHUE 3HAUCHUS KUPOB, OEITIKOB,
YIJIEBOJIOB JJIsl OpraHU3Ma YeIOBEKa;

12) BnajgeHne 0OCHOBaMH XUMHUYECKON TPaMOTHOCTH, BKJIFOUAOIIIEH
yMEHHUE TPaBUILHO MCIOIb30BaTh M3YUYCHHbBIE BEIIECTBA U MaTEPHAIIbI
(B TOM 4mcie MUHEpAIIbHBIE YA0OPEHHUS, METAIIJIbI U CIUIABHI, IPOTYKTHI
nepepadOTKU MPUPOIHBIX UCTOYHUKOB YTIEBOAOPOIOB (YT,
MPUPOIHOTO rasa, HeTH) B OBITY, CETHLCKOM XO035HCTBE, Ha
MIPOU3BOJICTBE;

13) ymeHue ycTaHaBIMBATh CBSI3U MEX]y peallbHO HAOII0JaeMbIMU
XUMUYECKUMHU SIBJIEHUSIMU U TIPOIIECCAMH, IPOUCXOIAIIUMU B MaKPO- U
MUKPOMHPE, OOBSICHITh IPUYUHBI MHOT000pa3us BEIIECTB; YMEHUE
WHTETPUPOBATH XUMUYECKHUE 3HAHUS CO 3HAHUSAMH JIPYTUX YUECOHBIX
MPEAMETOB;

14) npencrasnenue o chepax npohecCHOHATHHOM NeATeTbHOCTH,
CBSI3aHHBIX C XMMHEW U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH
Ha JOCTIKEHUSIX XUMUYECKON HAyKH, YTO TTO3BOJIUT 00yUJarOIIUMCS
paccMaTpuBaTh XUMHUIO Kak cdepy cBoeil Oyayiieit mpodeccnoHaabHON
JIeATeTLHOCTH U C/IeJIaTh OCO3HAHHBIN BBRIOOP XUMHUHU KaK TPOQHIBHOTO
mpeaMeTa Mpyu Nepexo/ie Ha YPOBEHb CPEeTHETO 00IIero 00pa3oBaHus;
15) Hanuuue onbiTa pabOTHI ¢ pa3IMUYHBIMU UCTOUHUKAMU MH(OpMaLuu
M0 XUMUM (HaydyHasi ¥ HAyYHO-TIOMYJISIpHAs JIUTEepaTypa, CIOBapH,
CIIPaBOYHHKH, HHTEPHET-PECYPCHI); YMEHHE OOBEKTUBHO OIIEHUBATH
WH(OPMAIIHIO O BEIIECTBAX, UX MPEBPAIICHUIX U TPAKTUIECKOM
IPUMCHCHHH.




