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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma Mo XuMHuHM Ha YPOBHE OCHOBHOTO OOIIEero 0Opa3oOBaHMS COCTaBJEHA Ha
OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHON 0OOpa3oBaTEbHOM MPOrpamMMbI
OCHOBHOTO 001iero odpaszoBanus, npeactaBieHHbIXx B ®I'OC OOO, a Takke Ha OCHOBE
dbenepanbHOl paboyeil mporpaMmbl BOCIUTAHUA U C YYETOM KOHIICTIIMHM TMPENojaBaHus
y4eOHOro nmpeaMera « XuMush» B 00pa3oBaTelibHbIX opranuzanusax Poccuiickoit denepauuu.

[Iporpamma mo xuMum Aa€T TPEACTABICHHWE O TIENSIX, OOIIEH CTpaTeruu OO0ydYeHUS,
BOCIIUTAHUSI U Pa3BUTUS OOydYalOlIUXCA CPEACTBAMHM y4eOHOro MpeaMeTa, YCTaHABIMBACT
00s13aTeIbHOE MIPEAMETHOE COJIepKaHHe, MTPEAYyCMaTPUBAET PACTIPEICIICHHE €ro Mo Kiiaccam
U CTPYKTYpUpPOBAaHHME II0 pa3feinaM M TeMaM [OporpaMMbl MO XUMHUH, OINPEAEIIAET
KOJIMYECTBEHHBIE M KAYECTBEHHBIE XAPAKTEPUCTUKU COJACP)KAHUS, PEKOMEHIYEMYIO
MOCJIE0BATEILHOCTh M3YUCHUSI XUMUU C YUYETOM MEXIPEIAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTMKU Yy4€OHOTO MPOoIiecca, BO3PACTHBIX OCOOCHHOCTEN 00yUalomuXcs, OnpeeseT
BO3MOYKHOCTH TIPEIMETa JJIs peaju3aluud TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBareNbHON MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a TaKkKe
TpeOOBaHUM K pe3yJibTaTaM OOY4YEHMs] XMMUU Ha YpPOBHE IleJied W3yudeHHs TpeaMera U
OCHOBHBIX BHJIOB y4€OHO-IO3HABATEIbHOU JESITEIBHOCTH OOYYarollerocss Mo OCBOEHUIO
y4eOHOTO COJIepKaHUsI.

3HaHWEe XUMUU CITY>KUT OCHOBOM 11 (POPMUPOBAHUSI MUPOBO33PEHHUS 00yUaIoONIerocs,
€ro MpeICTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMUPYEMbIC
XUMUEH TPECTAaBICHUS O B3aUMOIPEBPAIICHUSX DHEPrud W 00 HBOJIOIMU BEIIECTB B
NpUpPOJIe, O MyTAX pelIeHUs rI00albHBIX MPOOJIeM YCTOWYHMBOTO Pa3BUTHUSI YEJIOBEUYECTBA —
CBIPbEBOM, DHEPreTUYECKOW, THUIIEBOM W DKOJIOTMUECKOW Oe30macHOCTH, MpodiieM
31paBOOXPAHEHUS.

N3ydyenune xumuu:

CIIOCOOCTBYET peai3allii BO3MOXHOCTEH JUIsi caMopa3BUTUsS U (PopMHUpOBaHUS
KyJbTYPBI TUYHOCTH, €€ 0011el U HyHKIIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJaad B (OPMHPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
obOyyJaroruxcs, HAaBBIKOB 170'¢ CaMOCTOSITEIIbHOM yaeOHOI NEATEIIbHOCTH,
AKCTIIEPUMEHTAIIHBIX W HMCCIIEAOBATEICKUX YMEHUN, HEOOXOIUMBIX KaK B TMOBCEIHEBHOM
JKW3HU, TaK U B TPO(PEeCCHOHATBLHON AeTeTbHOCTH;

3HAKOMHUT CO CHENu(PUKON HAyIHOTO MBIIUJICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJIIa HAa EQUHCTBO NPUPOJBI M YEJIOBEKa, SBJISIETCS OTBETCTBEHHBIM 3TallOM B
GbopMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00yYarOITUXCS;

CriocoOCTBYEeT (POPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSIM, K TMPUPOJE, K YEOBEKY, BHOCHT CBOMl BKJIaJ B SKOJOTHYECKOE 0Opa3oBaHUE
00yJaronmxcsi.

JlanHbIC HaMpaBiICHUS B 00YYEHUN XUMHUH 00ECTICUUBAIOTCS CHEITU(MUKON CONEepPKAHMS
y4eOHOro NpeIMeTa, KOTOPBIM SABISIETCS MMENAarorMYecKyd aJanTHPOBAHHBIM OTpaXKEHUEM
0a30BOI HAYKM XMMHU HA ONIPEIETIEHHOM 3Tare e€ pa3BUTHSL.



Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEro 00pa30BaHUs OPUEHTUPOBAH HA OCBOCHHUE
0oOy4arolMMHUCS CHUCTEMBl MEPBOHAYAJIbHBIX MOHATUH XUMHUH, OCHOB HEOPraHUYECKOH
XUMHUHU U HEKOTOPBIX OTAEIBHBIX 3HAYUMBbIX [IOHATHM OPTraHUYECKON XUMUMU.

CtpykTypa cofepxaHusi IpOrpaMMBbl 0 XUMHUH C(OPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona K e€ n3yuyeHuro. CoaepkaHue CKIIAJIbIBAETCA U3 CUCTEMBI MOHATUH O XMMUYECKOM
DJIIEMEHTE U BEIIECTBE M CHUCTEMBbl NOHATUH O XMMHUYECKOW peakiuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OPraHM30BaHbI 110 MPUHLHUITY IOCIEAOBATEIILHOIO Pa3BUTHs 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHU O CTPOEHUH aTOMa U XUMUYECKOH CBA3H;

— IPEACTABICHUHN 00 3JIEKTPOIUTHUECKON TUCCOLMALINY BEIECTB B pACTBOPaX.

TeopeTndeckne 3HaHWS PACCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKHU IOJYYEHHBIX W
OCMBICIIEHHBIX (DaKTOB, PAa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOTIO YPOBHS K JPYroMy,
BBINOJIHSASA (PYHKIIMM OOBSICHEHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH
IPaKTUYECKOTO TPUMEHEHUS U TIOJyYECHHS N3y4aeMbIX BEIIECCTB.

OcBoeHME TpPOrpaMMbl MO XHMHUU CHOCOOCTBYET (POPMHUPOBAHHUIO IMPEICTABICHUS O
XMMHAYECKON COCTABIIIOIIEN HAYYHOM KapTUHBI MHpA B JIOTUKE €€ CUCTEMHOW NIPUPOIBI,
LIEHHOCTHOTO OTHOLIEHHs K HAy4YHOMY 3HAaHHIO M METOJaM ITO3HaHus B Hayke. 3yueHwue
XUMHH MIPOUCXOIUT C MPHUBJICUEHUEM 3HAHUM W3 paHee U3YYEHHBIX y4EOHBIX NMPEAMETOB:
«Oxpyxaromuiit Mup», «bronorus. 5-7 knacce» u «du3uka. 7 Kjaacc».

[Ipn u3ydyeHnn XUMHUHM MPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOU HAyKU
KaK 00JIaCTHM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKOW JNEATEIbHOCTH YEJIOBEKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJIbTYphl. 3ajadya y4eOHOro MpeaMeTa COCTOUT B
(GbOopMHPOBAHUN CHCTEMbI XUMUYECKHUX 3HAHUN — BAXKHEUIUX (HaKTOB, MOHSITHI, 3aKOHOB U
TEOPETUYECKUX TMOJIO)KEHUH, JOCTYNMHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAyKH, B MPUOOIIEHUH K HAYYHBIM METOJaM IO3HAHMS NPHU H3YYEHHUH BEIIECTB U
XUMUYECKUX peakuuid, B (OPMUPOBAHMM M PA3BUTHUM IMO3HABATEIbHBIX YMEHUWA M UX
OPUMEHEHUH B Y4eOHO-IIO3HABATEIbHOM M Y4YEOHO-HCCIIEIOBATEIbCKON JEesSTEIbHOCTH,
OCBOEHHUU MpaBUiI 0€30MacCHOT0 0OpaIleHHs C BEIECTBAMH B TOBCEAHEBHON KU3HU.

[Tpu U3ydyeHHH XUMUU Ha YPOBHE OCHOBHOTO OOIIETr0 0O0pa30BaHUs Ba)KHOE 3HAUCHUE
npuoOpeN Takue 1eJu, Kak:

—  ¢GopMHpOBaHHWE  HMHTEJUIEKTYaJbHO  pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSTEILHOMY MPHUHITHIO PEIIeHUH, CIOCOOHOM
aarTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

— HanpaBJICHHOCTh OOYyYEHHUs] Ha CHCTEeMaTH4ecKoe MpUoOIIeHne OOydarommxcs K
CaMOCTOSITEJIbHOM  ITO3HABATEJIIBHONM  JIEATEIIBHOCTH, HAyYHBIM METOJaM  IIO3HAHMI,
(OpMUPYIOLIMM MOTHBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMUH;

— obecrieueHue YCIOBUHM, CIIOCOOCTBYIOIIMX MPUOOPETECHHIO OOYYArOIIMMHCS OTbITa
pa3zHOOOpa3HOM AEeSTeNTbHOCTH, TO3HAHUS U CAMOIIO3HAHNUS, KIIFOUEBbIX HaBBIKOB (KIIOYEBBIX
KOMIIETEHIINI), UMEIOIINUX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3JINYHBIX BUJIOB JAESITEIbHOCTH;



— ¢dopmupoBanue oOmel (GyHKIIMOHATHHOW W €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM 4YHUCJI€ YMEHHH OOBACHATH W OIEHUBATH SIBJICHUS OKPYXKAIOIIET0 MHUpPA, UCIOJb3Ys
3HAHUS U OMbIT, MOJYUYEHHBIE MPU U3YYEHUU XUMHH, TPUMEHATh UX MPU PEIICHUU IpodsieM
B IIOBCETHEBHOM KU3HU U TPYJIOBOU JEATEIBHOCTH;

— (¢opMupoBaHUE y OOYYAIOIMUXCS TyMaHUCTUYECKUX OTHOIICHWH, TOHUMAaHUS
HEHHOCTH XUMHUYECKUX 3HAHUM /I BRIPAOOTKHU SKOJIOTUYECKHU 11€JIeCO00PA3HOI0 MOBEICHHUS
B OBITY M TPYJOBOM JESITEIBHOCTU B IEISIX COXPAHEHHUS CBOETO 3J0POBbS M OKpY>KaloIen
IIPUPOTHOU CPELbI;

— pa3BUTUE MOTHUBAIlMM K OOYYEHHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOIIEYETOBEYECKUX LEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUJIs U HAIIPABICHHOCTH JAJIbHEHUIIIEro 00yUYeHUsI.

OO111ee yncIo 4acoB, OTBEAEHHBIX JUISl M3YUYECHHS] XUMHUHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HeEN0), B 9 kiacce —
68 yacoB (2 Jaca B HEZIEINIO).



COJEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipeamer xumuu. Ponb XUMHUM B JKU3HU 4YelloBEeKa. XUMHsS B CUCTeMe Hayk. Tena u
BelecTBa. Du3nUecKkue CBOWCTBA BEHIECTB. ArperatHoe cocTosHue BemlecTB. [loHsiTHE 0
MEeTOJIaX MO3HaHUs B XUMUHU. YncThie BeniecTBa U cMmecu. CriocoObl pa3ieieHus: CMeceil.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHUMBOIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U ClIOkKHBIE BeleCTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckass Qopmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aromMHass Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Monb. MonsipHasg mMacca. B3auMocBsA3b KOIWYECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IUHUIL BenlecTBa. Pacy€Tsl Mo poopMysiaMm XUMUUYECKUX COCTUHEHHM.

@u3NYECKUEe U XMMHYECKUE SIBIICHHS. XUMHUYECKAsl peakiusi U €€ MPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEHIECTB. XHUMHUYeCKHe ypaBHeHUs. Kiaccudpukanus XUMHUYECKUX
peakiuii (CoequHEHUs, pa3I0OKEHUs, 3aMeIlIeHUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCY/I0M, TpaBuiIaMu padoThl B JabopaTopuu U MpuéMaMu
oOparieHus: ¢ 1ab0opaTOpHBIM 000pYIOBAHUEM, U3YUEHUE U ONUcaHne (GU3UUYECKUX CBOWCTB
00pa3I0B HEOPraHWYECKUX BEIIECTB, HaOMOAeHUE (Pu3znueckux (TJIaBJeHUE BOCKA, TasHUE
JbJIa, pacCTUpaHue caxapa B CTyIKe, KUIICHUE U KOHJICHCAIUsI BOJIbI) U XUMUYECKUX (TOpEHUE
CBEUM, MPOKAJIMBAHHE MEIHOW MPOBOJIOKU, B3aMMOJCHCTBUE Meja C KUCIOTOW) SIBICHUM,
HAOJIOZICHUE W OINUCAaHWE MPU3HAKOB MPOTEKAHHMS XUMHUYECKUX peakiuil (pas3yioxeHue
caxapa, B3aMMOJICHCTBUE CEPHOU KUCIOTHI C XJIOPUJAOM Oapus, pa3ioxKeHUue TUIPOKCHAA
menu (l1) mpu HarpeBaHuu, B3auMOIEUCTBHUE Kele3a ¢ pacTBopoM cosir Meau (1), uzyuenue
Croco0OB pa3/eNieHusi CMEceil: ¢ TMOMOUIbI0 MAarHuTa, (QUIbTPOBaHWE, BbIIAPUBAHUE,
JTUCTUIUIALNS, XpoMatorpadusi, MpoBeIEHNE OYMCTKH TOBAPEHHOW COJIM, HAOIIOACHHUE U
ONUCAHUE PEe3yJIbTATOB MPOBEACHUS OIbITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUs MaccChl,
CO3JIaHHE MOJIeJIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

Ba:kHeiimue npeacTaBUTe I HEOPraHNYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucinopoa — 35ieMEHT M IPOCTOE BEIECTBO.
Haxoxnenue kuciopoma B mpupoae, (HU3MYECKHE M XUMUYECKHE CBOMCTBA (peakiuu
ropenus). Oxcunpl. [Ilpumenenune kucmopona. CrmocoObl MOTydeHUs KHCIOpoJa B
Jab0paTopud M MOPOMBINUIEHHOCTUH. KpyroBopoT kuciopoga B mpupoge. O30H —
AITOTPONTHAS MOAU(PUKALIMS KUCIOPOIA.

TeroBolt >QPeKT XUMUYECKON peaKluu, TEPMOXMMUYECKHE YPaBHEHHUS, JK30- U
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroib U METaH. 3arpsi3HEHHE BO3]lyXa, YCUJICHUE
MapHUKOBOTO 3 eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopox — snemMeHT M mpocTtoe BemecTBO. HaxokneHuwe Boaopona B IPHUPOJE,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI ofyueHust. Kucnotel u conu.

MounsipHbIit 00BEM Ta30B. Pacdu€Thl IO XUMUYECKUM YPaBHEHUSIM.



dusnueckne cBOMCTBAa BOIbl. Boma kak pactBoputens. PactBopbl. HaceiieHHbsie u
HEHACBILLEHHbIE PAacTBOPBI. PacTBOpMMOCTh BellecTB B BOjJe. MaccoBasi J0Jig BELIECTBA B
pactBope. XuMuueckue cBocTBa Boabl. OcHOBaHMS. Poib pacTBOpOB B MPUPOJE U B )KU3HU
yenoBeka. KpyroBopot Bojibl B pupo/ie. 3arpsa3HeHne NpupoHbIX Boja. OxpaHa U OUMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanusa neopranmyeckux coenuHeHuid. Oxcunbl. Knaccudukaims OKCHIOB:
cosneoOpasyroniue (OCHOBHBIE, KHCJIOTHBIe, aM(pOTepHBIE) M  HecoJeoOpasyIolIue.
Homenknarypa oxcunoB. PuznuecKkne M XUMHUYECKHE CBOMCTBA OKCHUIOB. Ilomyuenwme
OKCHUJOB.

OcHoBanus. Krnaccudukanuss oCHOBaHWM: IMIETOYM W HEPACTBOPUMBIE OCHOBAHUA.
Homenknarypa ocHoBaHuii. @U3MUECKUE U XUMUUYECKHUE CBOMCTBA OCHOBaHUU. [lomydeHue
OCHOBaHUHU.

Kucnorel. Knaccupukaumss kucinor. Homenknatypa kucior. ®Pusuueckue u
XMMHUYECKUE CBOMCTBA KHUCHOT. Psan aktuBHocTH MetamioB H. H. bekerosa. Ilonmyuenue
KHUCJIOT.

Conu. Homenknatypa coseil. @u3nueckue 1 XuMU4YecKue cBoiictBa coneil. [lomyuenue
coJIei.

['eHeTnueckas CBSI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KaQYECTBEHHOE ONPENCICHUE COJIEpPKaHUA KHUCIOpOoJa B BO3JyXe, IOJYyYCHHE,
coOupanue, pacrio3HaBaHHe U U3yUYCHHUE CBOMCTB KUCIOPO/a, HAOIIOIEHNE B3aUMOICHCTBUS
BEILIECTB C KHUCIOPOJOM M YCJIOBUSI BO3HUKHOBEHMSI M TPEKpAIICHUs TopeHus (moxapa),
O3HAKOMJIEHHE C 00pa3laMM OKCHIOB M OINHCAaHWE WX CBOMCTB, MOJIydeHHUE, COOUpaHUeE,
pacro3HaBaHWE M HM3y4Y€HUE CBOWCTB BOAOpoja (TOpeHue), B3aUMOACHCTBHE BOJAOPOAA C
okcugoMm meau (11) (Bo3MOKHO HMCTIOIB30BaHUE BUACOMATEPUAIOB), HAOIIOeHUE 00pa3IioB
BEII[ECTB KOJUYECTBOM | MOJIb, HCCIEAOBaHME OCOOCHHOCTEW pPACTBOPEHMsI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIECHUE PACTBOPOB C OMPEACIEHHON MACCOBOM JOIEH
pPacTBOPEHHOTO BEUIECTBA, B3aMMOJEUCTBHE BOABI C MeTaulaMu (HAaTpHUEM M KaJbLUEM)
(BO3MOXXHO HCITOJIb30BAHUE BUICOMATEPUATIOB), HCCIIEOBAaHUE 00pa3lloB HEOPTaHUUYECKHUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHUSI OKPACKU MHIANKATOPOB B PACTBOpax
KUCJIOT W IIeJouYeil, u3ydenue B3aumojenctBusi okcuaa meau (llI) ¢ pactBopom cephHoit
KUCJIOTBI, KHUCJIOT C METAJUIAMH, PEaKUWi HEWTpaIU3alvH, TMOJIYy4YeHUE HEPACTBOPUMBIX
OCHOBAaHHWM, BBITECHEHHUE OJHOTO METalljla JPYrdM U3 pPacTBOpa COJIM, PEUICHHUE
DKCIIEPUMEHTAIIBHBIX 3314 110 TeMe « BaKHENIINe Ki1acChl HEOPTaHUYECKUX COCAUHECHUIN.

IHepuoanueckuii 3axkoH u Ilepuoanueckas cucrema xumMmudeckux iementos /. U.
Menpgeneena. Crtpoenue aTOMOB. Xumuueckas CBAA3b. OxuciauTeIbHO-
BOCCTAHOBHUTE/IbHbIC PeaKIU

[lepBble TOMBITKH KIacCU(UKAIMU XUMHUYECKUX dieMeHTOB. [loHsTtne o rpymmax
CXOJIHBIX 3JIEMEHTOB (ILEIOYHBIE M WIEJIOYHO3EMEIbHBIE METAJJIbl, TaJIOT€HbI, UHEPTHHIC
rasbl). DJIEMEHTBI, KOTOPhIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHUIBI.

Ilepuonnueckuit 3akoH. Ilepuoanyeckas cucrema xumuyeckux osnemMeHrtoB /. .
MenpeneeBa. Koporkonepuonnas u anmuHHonepuogHas Gopmel Ileproguyeckoil cuctemMsl



xumuueckux snemeHToB . U. Menpeneesa. Ilepuonst m rpynmbel. OU3ndecKuil CMBICT
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI AIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3orombl. OnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000J04YeK aToMoB MepBbix 20 xumudeckux 3iemeHToB lleprnoanueckoii
cuctemsl [{. 1. MenaeneeBa. XapakTepUCTHKA XUMUYECKOTO 3JIEMEHTA 10 €T0 MOJOKEHUIO B
[Tepuonnueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH  M3MEHEHHs  paguyca  aTOMOB  XHUMHYECKHX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPyNIIaM U NEPUOIAM.

3nauenue Ilepuogmueckoro 3akoHa u Ilepuoguyeckol CHCTEMBI XHUMHYECKUX
AJIIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. /1. 1. Menaenees — yu€HbIl U rpak1aHUH.

Xumuueckass  cBsa3b.  KoBasneHTHass  (monsipHass W HEMOJSpPHAsl)  CBS3b.
DIIEKTPOOTPULIATENILHOCTh XUMHYECKUX AIIEMEHTOB. VIOHHAs CBSI3b.

Crenenb oxkucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccs
OKHCJIEHUS M1 BOCCTAaHOBJICHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHUE 0Opa3IOB BEIIECTB METAJJIOB U HEMETAJUIOB, B3aUMOJCHCTBUE TUIPOKCHAA
[MHKA C PaCTBOPAaMHU KUCJIOT U IIEJIIOYEH, TPOBEAEHUE OMBITOB, WLTFOCTPUPYIOIIUX TPUMEPHI
OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  peakiuil  (FOpeHWe,  Peakiuu  Pas3JIoKEHUs,
COEIMHEHMS).

Mescnpeomemmnuwle céasu

Peanuzanust MEXIpPEIMETHBIX CBA3€H MOpH H3YYEHHUM XUMHM B 8§ KIiacce
OCYILIECTBIISIETCA Yepe3 UCMOJIb30BAHUE KAaK OOIIUX €CTECTBEHHO-HAyYHBIX MOHSITUMU, TaK U
MOHSATUH, ABJISIONIMXCA CUCTEMHBIMH ISl OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO0mue ecTecTBEeHHO-HAY4YHbIC MOHATHS: HAy4YHbIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHaiMM3, CUHTE3, KiaccUpUKalus, TMEePUOJUYHOCTh, HAOMIOJCHUE, OKCIEPUMEHT,
MOJICTUPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHUE.

®dusuka: Marepus, aToMm, DOJIEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIHI,
PaJMOaKTUBHOCTh, MOJIEKYJIa, DJIEKTPUUECKHUM 3apsij, BEMIECTBO, TEIO, 00bEM, arperatHoe
COCTOSIHME BEIIECTBA, ra3, (U3NYECKUE BEIUYHUHBI, CTUHUIIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE3161, CoJIHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: armocdepa, rumpochepa, MUHEpadbl, TOPHBIC TOPOJbI, IOJE3HBIC
VCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYECKas] peaKUMs

Ilepuonnueckuit 3akoH. Ilepuoauyeckas cucremMa xXumuyeckux snemeHrtoB /. H.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOWCTB XUMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kallvsl, KabLUS U UX COCAUHEHUW B COOTBETCTBUHU C
MTOJIOKEHHUEM AJIEMEHTOB B [lepnoanueckoi cuCcTeEME U CTPOCHUEM X aTOMOB.



CrpoeHue BeniecTBa: BHJIbI XMUMHUYECKOW CBSI3U. THIIBI KPUCTALUIMYECKHUX DPELIETOK,
3aBUCUMOCTb CBOWCTB BEILECTBA OT THIA KPUCTAUIMYECKOW PEIIETKH U BUIA XUMUYECKON
CBA3U.

Knaccudukainys 1 HOMEHKIIATypa HEOPTaHWYECKUX BEIIECTB. XMMUYECKHUE CBOWCTBA
BEILECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIACCaM HEOPraHUYECKUX COEAMHEHUM, FTeHETUYECKas
CBSA3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanuss XMMHUYECKHMX peakUMi IO pa3iMyHbIM HpHU3HaKaM ([0 YHUCIy U
COCTaBy YYaCTBYIOIIMX B PEAKUUU BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, M0 H3MEHEHHIO
CTENEHEH OKHUCIEHUS XUMHYECKHMX DSJIEMEHTOB, IO OOpaTMMOCTH, IO YYacTHUIO
KaTaau3aTropa). JK30- U S3HI0TEPMUUYECKUE PEAKIUU, TEPMOXUMUYECKHE YPAaBHEHUSI.

[TonsiTue o ckopocTH xuMHUecKor peakuuu. [IoHsaTHe 00 00paTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakuusax. [IoHATHE O TOMOTE€HHBIX M IETEpOreHHbIX peakuusx. [lonarue o
karanuze. llonstne o xumMuyeckoM paBHOBecHH. DaKTOphI, BIMSIOLIME HA CKOPOCTb
XUMHUYECKON peaKkMH U MOJ0KEHUE XUMUYECKOTO PABHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUU, JJIEKTPOHHBIN OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuyu. CocTaBIeHUE YPABHEHHUI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a JJIEKTPOHHOT'O OajaHca.

Teopuss SIEKTPOIUTUYECKOW AUCCOLMALMM. OJIEKTPOJIUTBI U HEAIEKTPOJIHTHIL.
Karnonsl, aHnoHbl. MexaHu3M JUCCOLMALIMK BEIIECTB C Pa3IMYHBIMUA BUJAMU XUMHYECKOU
cBs3u. Crenenpb aucconuany. CHUIbHBIE U CIa0ble 3JEKTPOJIUTHI.

Peakiiuu nonHoro ooOMeHa. Y cj0BHS TPOTEKAHUS PEaKIii HOHHOTO 0OMEHa, MOJTHbIC U
COKpAIlEHHbIE MOHHBIE YpaBHEHHS peakiui. CBOKWCTBA KUCIOT, OCHOBAHUM U COJIEW B CBETE
NPEACTABICHU 00 3JIEKTPOIUTHYECKOW nucconuanuu. KauecTBeHHbIE peaklUud Ha HOHBI.
[ToHsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPUCTAUIMYECKUX PEUIETOK HEOPraHMYECKUX BELIECTB —
METaIOB M HeMeTaioB (rpadura M anmasza), CIOXKHBIX BEIIECTB (XJOpuaa HaTpHs),
UCCJIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHMYECKOW PEaKLMH OT BO3JECUCTBUS PA3IHYHBIX
(GakToOpoB, UCCIEIOBaHHE  DJIEKTPOIPOBOAHOCTH  PACTBOPOB  BEIIECTB, Mpolecca
JUCCOLIMAIIMU KUCJIOT, IIEJ0Yed U cojiel (BO3MOKHO MCIOJIb30BAaHUE BUAEO MAaTEpPHUAIOB),
IPOBEJCHUE OMBITOB, WLIIOCTPUPYIOMINX MPU3HAKK MPOTEKAHUSI PeakIil HOHHOTO oOMeHa
(oOpa3oBaHue ocajika, BbIACIEHHUE raza, 00pa3oBaHUE BObI), ONBITOB, WILTIOCTPUPYIOIIMX
IPUMEPHl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIMN (TOpeHUe, peakiuu pPasiioKeHMUs,
COEIMHEHMSI), PpAacClO3HABAHUE HEOPraHWYECKUX BEIIECTB C IOMOIIBID KAaueCTBEHHBIX
peaklnii Ha NOHBI, PEIIEHNE KCIIEPUMEHTAIIBHBIX 3a/ad.

Hemertanbl U MX coeinHEeHUS

OOmias xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEpHBIE
cTeneHn okucieHus. CTpoeHue U (PU3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — rajOr€HOB.
XUMUYECKHE CBOICTBA Ha MpUMepe XJiopa (B3aUMOJICHCTBUE C METalllaMU, HEMETAJJIAMHU,
niesnioyamu). XaopoBoaopold. CoisiHass KUCIOTa, XWMHYECKHE CBOWCTBA, IOJIyYEHHE,
npuMmeHeHue. [lelictBue XJiopa M XJOPOBOAOPOJA Ha OPraHM3M 4YesoBeKa. Baxuenmme
XJIOPUIBI M UX HAXOKJEHUE B IPUPOLE.



Oobmas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OcCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHue u (HpU3nYecKkrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJa U Ccepbl. AJUIOTPOIHbIE MOAM(UKAIMN KHCIOpPOJa U Cepbl. XHUMHUYECKHE
cBoricTBa ceprl. CepoBOJOPOA, CTPOCHHE, (PU3NUECKUE W XUMUYECKHE CBOMCTBA. OKCHIBI
Cepbl KaK TNPEACTaBUTENN KHCIOTHBIX OKcuaoB. CepHas Kuciaora, (GU3NYECKUE U
XUMHUYECKHE CBOMCTBa (00IIME KaK MPEICTABUTENS KJlacca KHUCJIOT U Clelu(pUYecKue).
XUMHUYECKHE pPEeaKIny, JiekKallle B OCHOBE IMPOMBIIIEHHOTO CIOCOo0a MOJIyYeHHUS] CEpHOMN
KkHucIoThL. [IpuMeHenne cepHoi KUCIOThL. CoJIM CEpHOI KUCIOThI, KAUECTBEHHAs! pPeaklys Ha
cynsdar-uoH. Haxoxaenune cepsl 1 €€ CoeMHEHUI B mpupoje. XUMHUECKOE 3arps3HEeHHe
OKpY’KaIoIed Cpelbl COCAMHEHUSMU CEphbl (KUCIOTHBIE NTOXKIH, 3arps3HEHUE BO3AyXa U
BOJ0EMOB), CITOCOOBI €r0 MPEJOTBPAIECHUS.

OOmas xapaktepuctuka saeMeHTOB VA-rpymnmbl. OcCoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEpHbIE CTENEHU OKHCIECHHS. A30T, paclpOCTpaHEHHE B NPHUPOJE, (PU3NYECKHE U
xumuyeckue cBorctBa. KpyroBopoT azora B mnpupoae. AMMHAK, €ro (uU3HYECKHE U
XMMHUYECKUE CBOWCTBA, MONy4YeHHE M NpuMeHeHue. Coiu aMMOHUS, UX (U3HUECKHE U
XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha MOHbl aMMOHUS. A30THas
KHCJIOTa, €€ MOoJyyeHue, PU3NYeCKue U XUMUYECKUE CBOMCTBA (00IIMe KaK MpeACTaBUTENS
KJlacca KUCoT U cnenuduueckue). Mcnonp3oBaHne HUTPATOB U COJEH aMMOHUSI B KaUeCTBE
MUHEpAIbHBIX YA0OpEeHU. XUMUYECKOE 3arps3HEHUE OKPYXKAIOLIEH Cpelbl COCTUHEHUAMHU
a3ora (KUCIOTHBIC JOXKIM, 3arps3HEHHE BO3[yXa, IOYBBI W BOA0EMOB). Docdop,
aloTponHeie  Moaudukauu ¢Gocdopa, ¢Guznueckrue U XUMUYECKHe cBoicTBa. Okcun
dbocdhopa (V) u dochopnHas kucinora, puznueckue U XUMHUUECKHE CBOMCTBA, MOJYUYEHUE.
Hcnonb3oBanue (ochaTroB B KaueCTBE MUHEPATIBHBIX YI0OPEHHI.

O6mas xapakrepuctuka 31aeMeHTOB |V A-rpynmbel. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble  CTENEHM  OKUCJIEHMsS.  YTIEepoi,  ajuloTpOnHble  MOJIU(UKALNH,
pacnpocTpaHeHHWE B MpUpoAe, (U3MUECKHe U XMMHUYECKHE CBOMCTBA. AJCOpOLMS.
Kpyrosopor yraepoga B mnpupoae. Okcuibl yriaepoja, MX (pU3NYecKHue M XHUMHUYECKUE
CBOMCTBa, ACHCTBUE HAa >KUBBIE OPraHW3Mbl, MOJYYEHHE U MPUMEHEHHE. DKOJOTUYECKHE
npoOiemMbl, CBs3aHHBIE ¢ okcumoMm yriepoaa (1V), rumoreza TIO0ANTBHOTO TMOTEIUICHUS
KJIMMaTa, TapHUKOBBIM dhdexT. YrompHas kuciota u €€ coiu, uX (U3NYECKUE W
XMMHUYECKHE CBOMCTBA, MOJy4deHHe U npuMmeHeHue. KauecTBeHHas peakius Ha kapOOHAT-
noHbl. Mcnonp3oBaHue KapOOHATOB B ObITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHayabHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSAX yriiepoa
(MeTaH, 3TaH, STWIEH, AUETHJIECH, 3TAaHOJ, TJIMLUEPHH, YKCycHas kuciota). [Ipupoanbie
MCTOYHUKHU YTIEBOAOPOAOB (Yrojib, MPUPOIHBIN Ta3, He(PTh), MPOAYKTHl HX IMepepabOTKU
(6eH3uH), X pOJb B OBITY M TPOMBINLIEHHOCTU. [lOoHSATHE O OMOJOTMYECKH Ba)KHBIX
BEILECTBAX: XKUpaX, OelKax, YrieBoJax — M UX POJU B JKU3HU 4YeloBeka. MaTtepuaiibHOe
€IMHCTBO OPTaHUYECKNX U HEOPTraHUYECKUX COECIUHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHUE CBOMCTBA, MOJyYE€HUE M IMPUMEHEHHUE.
CoenuHenust kpemHus B mnpupoje. OO6mme mnpencrabieHus o6 okcuue kpemuus (1V) u
KpeMHueBor kuciore. CHIMKAThl, MX HCIOJIb30BaHUE B OBbITY, B IPOMBIIUICHHOCTH.



Baxxneiiimme crpoutenbHble MaTepUalibl: KEpaMUKa, CTEKIIO, IIEMEHT, OETOH, >KeJIe300€TOH.
[IpoGnembl 0€30MacCHOrO HCIOJIb30BAHUS CTPOUTENIbHBIX MATEpUajOB B IOBCEAHEBHOU
KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSIHOM  KHCIIOTHI,
MPOBEICHUE KAueCTBEHHBIX pEaKIMil Ha XJIOPHUI-UOHBI W HAONIOJEHHE MPU3HAKOB HX
MPOTEKaHMs, OMBITHI, OTpaXKaronue (U3NYECKUEe U XUMHUYECKHE CBOWMCTBA TaJIOTEHOB U UX
COEIMHEHHI (BO3MOXKHO HCIIOJIb30BAHHWE BHUAEOMATEPUAIOB), 03HAKOMIIEHHE C 0Opas3lamu
XJIOpUJ0B (TAJIOTEHUJIOB), O3HAKOMJICHHE C OOpa3liaMu cepbl M €€ COCIUHCHUSIMU
(BOBMOXKHO HCMOJB30BAaHUE BUICOMATEPHANIOB), HAOIIOACHHE Tpoliecca OOYyTIMBaHUS
caxapa moJ JACHUCTBHEM KOHIIEHTPUPOBAHHON CEPHOM KHUCJIOTHI, M3YyYECHHE XUMHUYECKHUX
CBOMCTB pa30aBJICHHON CEpHOUN KUCIOTHI, MPOBEACHUE KAUYECTBEHHON peaKIuy Ha CyJb(aT-
WOH M HaOJII0/ICHHE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PM3HMYECKUMHU CBOMCTBAMH
azora, ¢ochopa u uX coeauHEHHN (BO3MOXKHO WCIOJIb30BAaHHE BHUACOMATEPHUAIIOB),
oOpasiamu a30THBIX U (OCHOPHBIX YI0OpEeHUH, MoJyueHrue, cCoOOMpanne, paclio3HaBaHUEe U
W3YYEHHE CBOWMCTB aMMHaKa, MPOBEJACHHUE KAYECTBEHHBIX PEAKIHWA HAa HWOH aMMOHHUS H
dbocdar-uoH U U3yueHue MPU3HAKOB UX MPOTEKAHUSI, B3aMMOJICHCTBIE KOHIIEHTPUPOBAHHON
a30THOM KHCIOTBI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAIOB), H3YUYCHHE
MoOJeNIeld KPHUCTAIUIMYECKUX PEIIETOK anMasa, rpadura, QysuiepeHa, O3HAKOMIIEHHE C
poIeccoM acopOLUM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM
IPOTUBOrasa, MoJy4deHHe, cCOOMpaHue, paclo3HaBaHUE M W3YYEHHE CBOWCTB YIJIEKHCIIOTO
ra3a, IpOBEJCHHE KAuYeCTBEHHBIX pEaKUMid Ha KapOOHAT W CUJIMKAT-UOHBI U H3Yy4YEHUE
MPU3HAKOB UX MPOTEKaHUs, 03HAKOMIIEHUE C MPOIYKUMEH CHIMKATHOW MPOMBIIUIEHHOCTH,
pelIeHne SKCepUMEHTANBHBIX 3a/1a4 10 TeMe «BaxxHele HeMeTallIbl U UX COSUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OOmast xapakTEepPUCTHUKA XWMHYECKHX OJJIEMEHTOB — METaJUIOB HAa OCHOBAaHUU MX
nonoxkenuss B llepuonnueckoit cucreme xummudeckux anemeHtoB Jl. M. MenneneeBa u
ctpoeHus aromoB. CrpoeHue MeTasioB. MerauMueckass CBSI3b W MeETaNIMYecKas
KPUCTAJLTNYECKAs! PEIIETKA. DJIEKTPOXUMUUYECKUH Psii HANPSKEHUN MeTauioB. Du3ndeckue
U XUMHUYECKHe CBOMcTBa MeTayuioB. OOmiue crnocoObl moiydeHus metamioB. [lonsTHe o
KOPPO3HWH METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CiuiaBsl (CTallb, YyT'YH,
JIOPATIOMUHUNA, OpOH3a) U UX PUMEHEHUE B ObITY U IPOMBIIIIEHHOCTH.

[lenounble MeTaIIBL: TIOJIOKEeHHE B [leproauyeckoil cucteMe XUMHUECKUX 3JIEMEHTOB
. W. MenneneeBa, CTpoeHHME HMX aTOMOB, HaxoOXAeHHUE B npupone. Pusnmyeckue Hu
XUMHUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi W Kanusi). OKCUAbl U TUJIPOKCUIBI HATPUA U
kanus. [I[ppumeHenune menoYHbIx METAIOB U X COSAMHEHUM.

[IlenouyHo3eMeNnbHbIE METAJUIBI MarHUul M KajaplUMM: mosiokeHue B Ilepuonnueckoi
cucremMe xumudeckux 3nemeHToB [[. M. MenneneeBa, CTpOEHUE UX aTOMOB, HaX0XKJICHUE B
npupone. Du3znUecKhe W XHUMHUYECKHME CBOMCTBA MArHusi W Kaiblusd. BaxHewnine
COCIMHEHUST Kanbliug (OKCHA, THUIPOKCHI, cojH). JKECTKOCTh BOABI M CIOCOOBI €&
YCTpPaHEHHUS.



Amomunuii: nonoxenue B llepuognueckoil cucreme xumudeckux asnemeHToB J[. .
MenzeneeBa, CTpoeHHE aToMa, HaxoxkAeHue B mpupoje. Du3MUecKue M XUMUYECKHE
CBOMCTBa atOMUHMS. AM(POTEPHBIE CBOMCTBA OKCUA U TUIPOKCUAA ATTFOMUHUSI.

Kenezo: mnomoxenne B llepmogmueckon cucreme xumuueckux saemeHToB . H.
MeHnaeneeBa, CTpOEHUE aToMa, HaxoXxAeHWEe B mpupoje. Duznyeckue M XHUMHYECKUE
cBoicTBa xeneza. Oxcunpl, Tuapokcuasl U conu sxkeneza (1) u xeneza (ll1), ux cocras,
CBOMCTBA U MOJIyYECHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3llaMd METAJIOB W CIUIABOB, MX (PU3WYECKUMH CBONCTBAMU,
U3YUYEHHUE PE3YNIHTATOB KOPPO3HH METAUIOB (BO3MOKHO HCIOJIb30BAHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEW B3aMMOJCHCTBUS OKCHAAQ KalblMsl M HATPUs C BOJOM (BO3MOXHO
UCIOJIb30BaHUE BUAECOMATEPUATIOB), HCCIEIOBAaHHE CBOWCTB XKECTKOM BOJBI, Ipolecca
TOpEHHUs Keje3a B KUCIOopoJe (BO3MOMKHO HCIOJIb30BAHHE BUAECOMATEPUAIIOB), NMPU3HAKOB
MPOTEKAHMs KAU€CTBEHHBIX PEaKIIMil HA MOHBI: MarHUsl, KaJblUsl, AIIOMUHMS, IUHKA, Keje3a
(1) u xene3a (111), meau (I1), HaOMIOACHUE ¥ OMMCAHUE MPOIECCOB OKPAIIMBAHUS IJIAMEHU
MOHAMHU HATpHUs, Kajdusi M KaiblMsl (BO3MOXKHO HCIIOJIb30BaHUE BHUICOMATEPUAIIOB),
uccienoBanne amMQpOTEPHBIX CBOWMCTB THUJIPOKCUIA QIIOMUHUS W THAPOKCHUIA IIMHKA,
pelIeHre SKCePUMEHTANBHBIX 3a1a4 110 TeMe «BaxHelre MeTaibl U UX COCIUHEHUSD.

XHUMHUA ¥ OKpPY:KaoUias cpeaa

BemectBa uw Marepuasibl B MOBCEIHEBHOW JKM3HM 4YeJOBEKa. be3omacHoe
UCITIOJIb30BAHUE BEIECTB U XUMUYECKUX peakiuii B ObITy. [lepBast momoIib Mpu XUMHUYECKUX
0’KOrax U OTPaBJICHUSX.

XUMHUYECKOE  3arps3HEHUE  OKpyXKaroled cpeasl  (mpeAesbHas — JOMycTHUMas
KOHLIeHTpalus BewecTs, aanee — [1J1K). Ponp XuMuu B pelieHnn 3KOJI0TMYECKUX TPOOIIEM.

Xumuueckuii IKCnepumeHm:

u3ydeHue oO0pa3ioB MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, TMOJUMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanuzanusi MEXNpPEIMETHBIX CBS3€d NpU H3YYEHUM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS YepPe3 MCIOIb30BaHNE KaK OOINX €CTeCTBEHHO-HAYYHBIX MOHSTUH, TaK U
MOHSATUM, SIBJISIOIIMXCS CUCTEMHBIMH [JI1 OTAECIBHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OO1Me ecTecTBEHHO-HAYYHbIE MOHATHS: HAy4HbIH (DAKT, TMIOTE3a, 3aKOH, TEOPHS,
aHanW3, CUHTE3, KiacCUpUKAIMs, TEPUOJUYHOCTh, HAOMIOJCHUE, OKCIEPUMEHT,
MOJICIMPOBAHUE, WU3MEPEHUE, MOJENb, SBICHHE, MApPHUKOBBIA 3(PHEKT, TEXHOJIOTHS,
MaTepHabl.

®duzuka: Marepusi, aroM, OHJIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIHUJ, H30TOIBI,
PaAMOAKTUBHOCTh, MOJEKYJa, DSJIEKTPUYECKUM 3apsi]l, MPOBOJHUKH, MOJYHIPOBOIHUKH,
TUBIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSTHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMUECKAss PEIMIETKA, CIUIaBbl, (PU3UYECKUE BEIMYUHBI,
eAMHUIIBI U3MEPEHMSI, KOCMHUECKOE MPOCTPAHCTBO, TJIaHEThI, 3BE€3/1b1, COJTHIIE.



buonorus: ¢orocunrtes, apixanue, 6mochepa, sxocucreMa, MUHEpaJbHbIe YA0OpEHUs,
MHUKPORJIEMEHTbI, MAKPOIJIEMEHTHI, MUTAaTeIbHbIE BEIIECTBA.

['eorpadusa: armocepa, ruapochepa, MuHepanbl, TOpHbIE MOPOJbI, MOJE3HbIC
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMSI MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs
JOCTUTAlOTCSl B XOA€ OOy4YeHUs XUMUU B €IUMHCTBE YyuyeOHOM U BOCHHUTATEIbHON
JEATEIBHOCTH B COOTBETCTBUM C TPATUIHUOHHBIMU POCCHUMUCKUMHU COLUUOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHU IICHHOCTSMHU, TPUHITHIMA B OOIIECTBE MPaBWJIAMH U HOpMaMU
MOBEJICHUSI M CHOCOOCTBYIOT MpPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUSI U COLMAIM3ALUU
00yJarommXxcs.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT FOTOBHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTHUBHBIX ICHHOCTHBIX OPUEHTAIIUNA U PACIIMPEHHUE OMBITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOUIEHHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HWCTOPUYECKOMY U
HAy4YHOMY HAcCJIeNI0, TTOHUMaHHUs 3HAYEHUS XMMUYECKOW HAyKH B YKU3HU COBPEMEHHOIO
00111ecTBa, CITIOCOOHOCTH BIAJETh TOCTOBEPHOUN MH(OpMaIHMEil 0 MEPEeIOBBIX JOCTHKEHUAX U
OTKPBITUSIX MUPOBOM U OT€YECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEACTABICHUS] O COIMAJIbHBIX HOpPMax W MpaBuiIaX MEXIMYHOCTHBIX OTHOIIEHUU B
KOJUICKTUBE, = KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO  TOJIE3HOM,
y4eOHOMCCIIEI0BATENBCKOM, TBOPYECKOW W JPYTUX BHUIAX JACSATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JESATEIHHOCTU TPH BBITIOJIHEHUU Y4YEOHBIX, MO3HABATEIHHBIX
3a/1a4, BBIMOJHEHUM XHUMHUUYECKHX OKCIIEPUMEHTOB, CO3JaHUM YYE€OHBIX MPOEKTOB,
CTpEeMJIEHHUSI K B3aWMOIIOHMMAaHUIO W B3aUMOIIOMOIIM B TMpoIEecce ITOM ydeOHOM
JEATEeIIbHOCTH, TOTOBHOCTU OLICHUBATh CBOE IMOBEICHHE W IMOCTYNKH CBOUX TOBAPHUILEH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHYECKHE TMPEJCTABICHUSI O BEHIECTBE M XUMHUYECKON peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOLINE OCHOBY IS
MOHMMAHMUSl CYIIHOCTA HAy4YHOM KapTUHBI MHpA, TMPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOIHON Cpenou, O
POJIM XMMUH B TIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIC MOTHUBBI, HAMPABJICHHBIE HA MOJIyYEHHWE HOBBIX 3HAHUW MO XUMUHU,
HEOOXOJMMBIC 11 OOBSICHEHHS HaOJII0/IaeMbIX MPOIECCOB M SIBJICHUM, MO3HABATEIHHOM,
MH()OPMAIMOHHOW M YMTATENIbCKOW KYJbTYpbl, B TOM YHCJIE HaBBIKOB CAMOCTOSITEIbHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATYpPOH, MOCTYIHBIMH TEXHHUYECKUMU
cpencTBamMu HHGOPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYYEHHIO U MO3HAHUIO, JTI0003HATEIbHOCTh, TOTOBHOCTh U CITIOCOOHOCTH K
caM0OOpa30BaHUIO, MPOEKTHOM U MCCIENOBATEIbCKON JIESITEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYUYCHUS B JAIbHEHUIIIEM;



4) popmMupoOBaHUS KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKU Ha 370POBBIM 00pa3 >KW3HU, OCO3HAHWE TOCHEACTBUN M HENPUATHE BPEAHBIX
MPUBBIUCK (YIOTPEOICHUS ATKOTOs, HAPKOTUKOB, KypEeHUS ), HEOOXOIUMOCTH COOIOACHUS
npaBW OE30MACHOCTU MPHU OOpalEHUH ¢ XMMUYECKMMU BEIIECTBAMU B OBITY U pEaIbHOM
KU3HU;

5) TpyA0BOr0 BOCIIHTAHUSI:

WHTEPEC K MPAKTUICCKOMY U3yUEHUIO MpodecCrii U Tpya pa3IndHOTO POja, YBAKCHUE
K TpyAy W pe3yJibTaTaM TPYJOBOH NESITEIbHOCTH, B TOM YHCIE€ HAa OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HAHUW 10 XWMHH, OCO3HAHHBIA BBIOOP WHIAMBUIYATbHONH TPACKTOPUU
MPOJOJDKEHUS 00pa3oBaHUsl ¢ YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH,
0OIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCrenHoi mpoecCHOHATbHON JesATeIbHOCTH
U pa3BUTUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTH aJalTHUPOBAThCA B MPO(EeCCHOHAIBHOU
cpence,

6) 3K0JIOrNYeCcKOTr0 BOCIIUTAHUS

HKOJIOTHYECKHU IIeJIecO00pa3HOe OTHOIICHHE K TPHUPOAE KaK HCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMaHKE [IEHHOCTU 3/J0POBOTO U O€30MacHOTo 00pasa
JKW3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (HU3NUYECKOMY M TCHUXUUYECKOMY
3I0POBBIO, OCO3HAHUE IIEHHOCTU COOJIIOJECHHUS MPaBUJI OE30MMaCHOT0 MOBEACHUS MpU padboTe
C BEILIECTBAMU, a TAK)KE B CUTYAlUSIX, YTPOKAIOIIMNX 310POBBIO U )KU3HU JIFOACH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, TMOJydyaeMble TIPU U3YyYEHUU XUMHH, JUJIS PeIIeHUs
3a7a4, CBSI3aHHBIX C OKPYXKAIOIIEW MPUPOJHOW CPEOOM, MJId TMOBBIIMICHUS YpPOBHA
AKOJIOTUYECKON KYJIbTYPhI, OCO3HAHUS TJ100AJBHOIO XapaKTepa SKOJOTHYECKUX MPOoOIeM U
nyTeld MX PEIICHUs MOCPEICTBOM METOJIOB XMMHUH, DKOJOTUUECKOTO MBIILICHUS, YMEHUS
PYKOBOACTBOBATHCS UM B ITI03HABATEIIbHOW, KOMMYHUKATUBHON ¥ COLMAJIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMBbIC 711 (POPMUPOBAHUS
MUPOBO33pEHUS OOIICHAYYHbIC TMOHATUS (3aKOH, TEOpHs, NPHUHLMI, TUMOTe3a, (aKT,
cUCTEeMa, MPOIECC, AKCHEPUMEHT M APYroe.), KOTOpPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX Y4YEOHBIX MpeaMeTaX M TO3BOJSIOT HAa OCHOBE 3HAHWW W3 OTUX NPEIMETOB
dbopMupoBaTh MPEACTaBICHUE O IIEJIOCTHOW HAyYHON KapTUHE MHpA, U YHUBEPCAIbHBIC
yueOHbIe JAeicTBUS (MTO3HABaTEIbHbIC, KOMMYHUKATUBHBIC, PETYJIATHUBHBIC), KOTOPHIC
obecnieunBalOT (HOPMUPOBAHME TOTOBHOCTHM K CaMOCTOATEIBHOMY IUIAHHUPOBAHUIO M
OCYIIECTBIICHUIO YU€OHOM JESITEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble JJornueckune aAeicTBUA:

YMEHHSI HCIOJIb30BAaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS] MPU OCBOEHUU 3HAHUMU:
pPacKpbIBaTh CMBICT XHMHYECKUX TOHSITHH (BBIAETATh HMX XapakTEpHbIE MPU3HAKH,
YCTaHABJIMBAaTh B3aUMOCBSA3b C JAPYTMMU TMOHSTUSMH), HCIOJIB30BATh MOHATUS JIS
OOBSCHEHHSI OTHCNbHBIX (DAaKTOB W SBJICHHWM, BBIOMpATh OCHOBAHUS W KPUTEPHUH IS
KJ1accu(UKaMy XMMHUYECKUX BEIECTB U XMMUYECKUX PEaKIIMid, yCTAHABIMBATH MPUUYMHHO-



CJICICTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3YYCHHs, CTPOUTH JIOTMUECKHE PaCCYKICHUS
(MHIYKTUBHbBIC, JIEAYKTUBHBIE, [10 aHAJIOTHH ), IE1aTh BBIBOJbI U 3aKIIOUEHUS;

yMEHUE MPUMEHATDH B MPOIIECCE TO3HAHUS MOHATUS (IPEAMETHBIE U METANPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJICNIH, HUCIOIb3YEeMbI€ B XUMHH, MPEOOPa30BbIBATh IIMPOKO
NPUMEHSIEMbIE B XUMHUHU MOJCIbHBIE MPEACTABICHUS — XUMHYECKUM 3HAK (CHUMBOJ
JJIEMEHTa), XUMUYeckass ¢opMmysia U ypaBHEHUE XUMUYECKOW peaklMu — MpU pPEUICHUU
y4eOHO-TIO3HABATEIbHBIX 3374, C Y4ETOM 3THUX MOJEIBHBIX IMPEJCTaBICHUN BBIABIATh U
XapaKkTepUu30BaTh CYIIECTBEHHBIE MPU3HAKU U3YYAEMbIX 00OBEKTOB — XMMUYECKUX BEIIECTB U
XUMHUUYECKUX PEaKIHil, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYNHHO-CIIC/ICTBEHHBIE CBSA3U
Y TIPOTUBOPEUHS B U3YyUAEMbIX MTPOIIECCAX U SIBIICHUSIX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaKk€ B KayeCTBE OCHOBBI JJisI (POPMHUPOBAHUSI THUIOTE3bl MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXKJCHUI;

MpUOOPETEHUE OMbITA MO MJIAHWPOBAHUIO, OPTAHU3AIMU U TPOBEJICHUIO YUEHUYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOJA0M MPOIEcca, CAMOCTOSTEIHLHO IPOrHO3UPOBATh
ero pesynbTar, (GOpMyIHpPOBaTh OOOOIIEHHUS M BHIBOJABI O PE3yJbTaTaM IPOBEAEHHOTO
OTBITa, UCCIICIOBAHUS, COCTABIIAThH OTUET O MIPOJIeTIaHHON padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMPATh, aHAIM3UPOBATh U WHTEPIPETHPOBATH MHPOPMALIUIO PA3ITUUHBIX
BUJIOB U (HOPM MPEJCTABICHUS, TIOJy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJIsIpHAs
JuTepaTypa XUMHUYECKOTO COJEpKaHMs, CIpaBOYHBbIE MOcoOusi, pecypcbl MHTepHera),
KPUTHYECKHU OIEHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(GOPMAIIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIC METO/IbI U 3aIIPOCHI MPHU MOUCKE U 0TOOpEe MHPOpMAITUU
Y COOTBETCTBYIOIINX JTAHHBIX, HECOOXOIUMBIX JIJIsI BBIMOJTHEHHUS! YU€OHBIX M TTO3HABATEIbHBIX
3a7a4  OMpene’EHHOro TWIA, MPUOOpPETEHHWE OmbiTa B O0JACTH  HMCIHOJb30BaHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJOTUM, OBJAJ€HUE KYJIbTypOH aKTHUBHOIO
WCIIOJIb30BaHUsl PA3IMYHBIX MOMCKOBBIX CHUCTEM, CAMOCTOSATEIBHO BHIOMPATH ONMTUMATILHYIO
dbopmy mpencraBieHus UHGOPMAIIMN U WUTIOCTPUPOBATH PEIIaeMbIe 3aJa4d HECIOKHBIMH
cXeMaMu, IuarpaMmmamu, IpyruMu GopMaMu rpa@uku U uX KOMOMHAIMSIMUY;

yMEHUE HUCIOJb30BaTh U aHAIU3UPOBATH B Tpollecce yueOHOM M MCCIeq0BATEIbCKOM
JEATeIbBHOCTH HMH(POPMAIMIO O BIMSHUU TPOMBIIIJIEHHOCTH, CEJILCKOTO XO3SHCTBA H
TPAHCIIOPTa HA COCTOSTHUE OKPYKAIOIIEH MPUPOTHOM CPEIbl.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

YMEHHUS 3a/aBaTh BONPOCHl (B XOJ€ Juanora u (Wiau) JUCKYCCHHM) IO CYIIECTBY
o0cyknaemMoil Tembl, (OPMYIHPOBATh CBOU TPEHAJIOKEHUS] OTHOCUTEIBHO BBITIOTHEHUS
MPEIJIOKEHHON 3a/1auu;

YMEHUSL MPEACTABIATH MOJYyUYECHHbIE PE3yJIbTaThl MO3HABATENLHON JAESTENbHOCTU B
YCTHBIX W TIMCbMEHHBIX TEKCTaX; JieJlaTh MPE3CHTAlMI0 PEe3yJbTaTOB BbIMOJHEHUS
XUMUYECKOTO DJKCIepuMeHTa (7abopaTOpHOTO OmbITa, JabopaTopHOM pabOTHI IO
MCCJIEIOBAHUIO CBOMCTB BEUIECTB, YHEOHOTO MPOEKTA);



yMEHHsI y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIHHON U
UCCJIEeI0BATENbCKON ACATENBHOCTA P PEIICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta
0OIIIMX MHTEPECOB M COIIACOBAHMS MO3ULIUNA (0OCYXJIEHHs, OOMEH MHEHUSIMU, «MO3TOBBIC
HITYPMBD), KOOPJAWHALMS COBMECTHBIX JEWCTBHUI, ONpPENEICHUE KPUTEPUEB IO OLIEHKE
KaueCTBa BBIIIOJIHEHHOM pabOTHI U APYTruUe).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE eiCTBUS:

YyMEHUE  CaMOCTOSITEIbHO  ONpENeNsiTh LN  JeATEIbHOCTH,  IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBATb W TPHU HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
NesITENIbHOCTh, BBIOMpaTh Hambonee A(PGEKTUBHBIE CHOCOOBI pEIIeHUS YUeOHBIX U
MO3HABATENIbHBIX 33/1a4, CAMOCTOSATEIBHO COCTABIISATh MM KOPPEKTUPOBATH MPEIOAKEHHBIN
QITOPUTM JICMCTBUM TIPH BBIMOJHEHUM 3aJaHUN C y4E€TOM ITOJYYEHHs] HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEILIECTBAX U PEaKLUsAX, OLEHUBATb COOTBETCTBUE IOJYYEHHOI'O
pe3ynbTaTa 3adBJICHHOW 1I€JIM, YMEHUE UCIIOJIb30BaTh W AHAJIM3UPOBATH KOHTEKCTHI,
npeajiaraéMble B YCIOBUM 3aJaHU.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pE3yJbTaTOB IIO OCBOEHHUIO O00S3aTENBHOIO COACPIKAHMA,
YCTaHOBJIEHHOTO JAaHHOM (QenepanbHON paboyeil mporpamMMmoi, BBIIEISIOT: OCBOCHHBIE
0o0yJarouMMuCsl Hay4yHbIE 3HAHUSA, YMEHHSI U CHOCOOBI JEHCTBUM, crienupUyYecKue s
IpeIMETHON 00JacTh «XUMHS», BUIBl JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEpIIpPEeTalluy, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B paA3IMYHbIX Y4YEOHBIX U HOBBIX
CUTYyaIUsX.

K koH1y 00yueHus B 8 kyacce npeaMeTHbIE pe3yJIbTaThl Ha 0A30BOM YPOBHE JOJIKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:
pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX [MOHSATUH: aTOM, MOJIEKYJNa, XUMUYECKUU
3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOIHOPOJHAs),
BaJICHTHOCTb, OTHOCHUTEJIbHAsl aTOMHAas M MOJIEKYJsIpHas macca, KOJMYECTBO BEILECTBA,
MOJIb, MOJISIPHAsi Macca, MaccoBasi J0Ji1 XMMUYECKOIO 3JIEMEHTa B COCAMHEHUU, MOJISIPHBIM
00BbEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULIATEIBLHOCTb, CTENIEHb OKHCIICHHS,
XUMHUYECKass peakuus, KilacCU(PUKAIUs peaklHid: peakuuud COCOUHEHMs, peakluuu
pa3ioXKEeHUs], PEaKINKU 3aMEILEHUs, PeakKMi OOMEHa, 3K30- U SHJOTEPMHUUYECKHE PEaKIIHH,
TEIUIOBOM 3 (EKT peakIuu, SApO aToma, AJICKTPOHHBIN CIION aroMa, aTOMHas OpOHTab,
paauyc aToma, XUMHUYECKas CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAs CBsA3b, MOHHAsS
CBS3b, MOH, KATUOH, aHUOH, PaCTBOP, MAaccoBasi J0JIsl BEIleCTBA (ITPOLIEHTHAS] KOHIIEHTPALIMSI)
B PacTBOPE;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATHI U NPUMEHSTh 3TU MOHATHS
[P ONKMCAHUU BEILIECTB U UX MPEBPALLECHUN;

UCIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JJIsl COCTaBlIeHUsS (POpMYJT BELIECTB U yYpaBHEHHM
XUMHUYECKUX PEaKIIHii;

ONpEAENATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OWHApPHBIX COEIUWHEHHUSX, CTENEHb
OKHUCJIGHHS DJIEMEHTOB B OWHApHBIX COCOUHEHHSX, TMPUHAAJIC)KHOCTh BEIIECTB K
onpeneaéHHOMY KJIACCy CO€IMHEHUM 1o (GopmyiiaM, BUJ XUMUYECKOUN CBSI3U (KOBAJICHTHAS U
WOHHAs) B HEOPraHMYECKUX COCAMHEHUSX;



packpeiBath cMbIci [lepuoamueckoro 3akona JI. WM. MengeneeBa: OeMOHCTPHUPOBATH
NOHUMAaHUE TEPUOJUYECKONM 3aBUCHUMOCTH CBOWCTB XHUMHUYECKHMX OJJIEMEHTOB OT WUX
nosioxkeHus B [lepuoandeckoil cucreme, 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, TOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOT'O YUEHUs, 3aKOHa ABOraapo;

OTMHCHIBATh U XapaKTepu3oBaTh TadanuHyio ¢opmy [leproanueckoit cucTeMbl XUMHUYECKHX
AJIIEMEHTOB: Pa3NyaTh MOHATUS «TJaBHas noArpynna (A-rpymnmna)» U «rnoboyHas moArpymmna
(b-rpynmna)», Manbie u OOJbIIKME MEPUOABI, COOTHOCUTH 0003HAUEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuognueckas cuctema xumuueckux osnemeHToB J[. M. MenneneeBa» c¢
YUCJIOBBIMU XAPAaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
A71pa, OOLIEE YNCIIO AIEKTPOHOB U PACHPEIETICHUE UX 0 JIEKTPOHHBIM CIIOSIM);
KJacCu(UIMPOBaTh XUMHUYECKHE JJIEMEHThl, HEOPraHMYECKHE BEIEeCTBAa, XHWMHUYECKHE
peakuuu (1o YUCIy U COCTAaBY YUacTBYIOIIUX B pEAaKLUU BELIECTB, M0 TEMJIOBOMY 3D (PEKTy);
XapaKTEpHU30BaTh (OMUCHIBAThH) 00IIME XUMHUUYECKHE CBOKWCTBA BEIECTB PA3IMYHBIX KJIACCOB,
NOATBEpPKIAasl OMNHCAaHWE NPUMEPAMH MOJEKYJSIPHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIHL;

IIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTAaBa,
BO3MOYKHOCTH NMPOTEKAHNS XUMUYECKHUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYO MAaccChl BEIIECTB, MACCOBYIO JIOJIO
XUMHUYECKOTO 3JeMEHTa Mo (HopMyJie COEANMHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B PAcTBOPE,
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKLNY;

MPUMCHSITh OCHOBHBIC OIEpalldd MBICIUTEILHON JESITEIPHOCTH — aHallu3 M CHHTE3,
CpaBHEHHE, O0000IIEHHe, CHUCTEeMAaTH3alHMi0, KIacCU(PUKAIMIO, BBISIBICHUE MPUYUHHO-
CICICTBCHHBIX CBSI3¢M — JUISI W3YYCHUS CBOWCTB BEIIECTB W XHWMHUYECKHX PEaKITUH,

€CTECTBEHHO-HAYyUHbIC METO/bl TMO3HAHWUA — HAONIOJEHHWE, W3MEpPEHHE, MOJCIIUPOBAHMUE,
HKCIIEPUMEHT (peasbHbIN U MBICJICHHBIN );
cleloBaTh  MpaBWIaM  TMOJb30BAaHUA  XUMUYECKOM  TOCYIoH W 1abopaTopHBIM
o0OpyOBaHMEM, a TakKKe IpaBWiaM OOpallleHuss C BEUIECTBAMU B COOTBETCTBHHM C
WHCTPYKIMSMU IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJTYYCHHUIO U
coOMpaHunIo Ta3000pa3HBIX BENMIECTB (BOIOPOJA U KUCIOPO/Ia), TPUTOTOBICHUIO PACTBOPOB C
ONPEAECTEHHON MACCOBOM JIOJIEM PACTBOPEHHOIO BEUIECTBA, IJIAHUPOBATH U ITPOBOJUTH
XUMHUYECKUE IKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEI0YEH U KUCIOT C MOMOIIBIO
WHJUKATOPOB (J1akMyc, peHondTaaent, MeTUIOPaHXK U APyTrHUe).

K koniry o0yueHus B 9 kjiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHUM:
pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSATHUH: XUMHUYECKUH SJIEMEHT, aToM,
MOJIEKYJa, WOH, KaTHOH, aHWUOH, IMPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCT,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKUCIEHHUS, XUMUYECKAsl peaklMs, XMMUYECKasi CBS3b,
TEIJIoOBOM 3(dext peakuuu, MOJIb, MOJSIPHBIA OO0OBEM, pPACTBOP, DIIEKTPOJMTHI,
HERJIEKTPOJIUTHI,  DJIEKTPOJIUTUYECKAs  JUCCOIMAllMs, pEeakuuH HOHHOTO  OOMEHa,
KaTtamm3aTop, XWMHYECKOE€ paBHOBecHe, OOpaTuMble U  HeoOpaTUMBbIE  pEaKInw,
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIE PEAKIUN, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIECHHUE U
BOCCTaHOBJICHHE, AJJIOTPONUs, aMPOTEPHOCTh, XUMHUYECKasi CBsI3b (KOBAJICHTHAsl, MOHHAS,



MeTaJUInYecKasi), KpUCTaUIMYeCKas pemeETKa, KOppO3us METAJUIOB, CIUIABBI, CKOPOCTh
XUMUYECKOW peakuuu, MpeaeiabHo nonycrumas konuentpanus [1/IK Bemectsa;
WJUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U IPUMEHATH 3TH NOHATHA
IIPU ONMCAaHUHU BEILIECTB U UX MPEBPALLECHUN;

UCIOJB30BaTh XUMHUYECKYIO0 CHUMBOJHKY JUIsI COCTaBJIeHUs ()OPMYJI BEIIECTB U ypaBHEHUH
XUMUYECKUX PEAKIINN;

ONPENCIISITh BAJIEHTHOCTh U CTEIEHb OKHUCIICHUS XMMHYECKHUX 3JIEMEHTOB B COCIMHEHUSX
pPa3IMYHOr0 COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCy COECIMHEHUN IO
dopMynaM, BHJ XUMHYECKOH CBs3W (KOBaJeHTHAas, WOHHAs, MeETaUIMUecKas) B
HEOPraHUYECKUX COENMHEHUSX, 3apsiji MOHA MO XMMHUYECKON (popmysie, XxapakTep Cpeabl B
BOJHBIX pPAcTBOpPaX HEOPraHWYECKUX COEAUHEHUM, THUIl KPUCTALIMYECKOW PEHIETKH
KOHKPETHOT'O BEILIECTBA;

packpeiBath cMbici [lepuoanyeckoro 3akona . M. MenaeneeBa u JEMOHCTPUPOBATH €r0
NOHMMAaHUE: ONKUCHIBATh M XapaKTepu30BaTh TaOnHuHyto Gopmy [leproanueckoil CUCTEMBI
XUMHUYECKUX OJIEMEHTOB: pa3iuyarh IMOHATUS «TJIaBHas mnoarpynna (A-rpynma)» u
«moboynass mnoarpynna (b-rpynma)», wmaible u  OonbliMe NEPUOABI, COOTHOCUTH
0003Ha4YEeHHs, KOTOpblE HMEIOTCSI B  IEPUOJMYECKOM  Tabiuie, C  YHUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMUYECKUX AJIEMEHTOB (COCTaB U 3apAn sipa, oOiee
YUCJIO D3JICKTPOHOB M PACHPENECNICHUE HX IO AJIEKTPOHHBIM CJOSIM), OOBACHATH OOIINE
3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB JJIEMEHTOB U UX COEAMHEHHWI B INPEIENIax MasbIX
NIEPUOJIOB U TJIABHBIX IOATPYII C YYETOM CTPOCHHS UX aTOMOB;

KJacCU(PUIMPOBATh XUMHUYECKHE BJIEMEHThl, HEOPraHMYECKHE BEIIEeCTBa, XHMHYECKUE
peakuuu (1o YUCIy M COCTaBy yYacTBYIOIIMX B PEAKIMHU BEIIECTB, O TEMJIOBOMY 3PQeKTy,
110 U3MEHEHHUIO CTENIEHEN OKUCIICHNUS XUMUYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATh) OOIIME U crenuUIecKre XUMUIECKUE CBONCTBA TIPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEpPXkKIas ONHCAHUE MPUMEPAMH MOJEKYISIPHBIX M HOHHBIX
YPaBHEHUMN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

COCTaBJISITh YPABHEHHUS JJICKTPOJIUTUYECKOW JUCCOLMALMM KHCIIOT, WIEJI0YEHd M COJIEH,
NOJIHBIE U COKpAI€HHBIE YpaBHEHMsI peaklMii HOHHOTO OOMEHa, ypaBHEHHS pEaKIIHii,
NOATBEPKIAIOIIMX CYIIECTBOBAHUE TNEHETUYECKOM CBSI3M MEXKIY BELIECTBAMH Pa3IM4HbBIX
KJIACCOB;

pacKpbIBaTh  CYUIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHMI  MOCPEICTBOM
COCTaBJICHUSI DJIEKTPOHHOTO OanaHca ATUX Peakluii;

IPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOEHHUS, BO3MOYKHOCTH
MPOTEKAHKS] XUMUYECKHUX MPEBPAILICHUIN B Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYO MAaccChl BEILIECTB, MACCOBYIO JIOJIO
XUMHUYECKOTO 3JIeMEeHTa 1o (opMyJie COEIMHEHHUSI, MAaCCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MIPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW pPEaKLUU;

co0roAaTh MpaBujia MOJb30BaHUS XUMHUECKON MOCYA0N U TaOOpaTOpHBIM 000PYAOBaHUEM,
a TaKKe IMpaBuwia OOpalleHHs C BELIECTBAMH B COOTBETCTBHH C WHCTPYKLHUAMH IIO
BBIMIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX OIBITOB [0 TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEIEeCTB (aMMHAaKa U YIJIEKUCIIOro rasa);



MPOBOAUTH PEAKIMHM, MOATBEPXKIAIONIME KAYECTBEHHbIM COCTAB PA3JIUYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM MyTEM XJIOPUI-, OpOMUI-, HOU]I-, KapOoHaT-, ¢ocdar-, CUIMKaT-,
cynbdar-, THAPOKCUA-UOHBI, KATHOHbI AaMMOHHS M HMOHBl H3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OIEpPAllMd MBICIUTEILHON MESITEIbHOCTH — aHallu3 WU CHHTE3,
CpaBHEHHE, 0000IICHNE, CUCTEeMATU3AI|IO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3CH —
JUIS. U3YyYCHHSI CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIIUM, €CTECTBEHHO-HAYyUYHBIC METOJIbI
MO3HAHUSI — HaOMIOAEHUE, WM3MEpPEHHE, MOJCIUPOBAHUE, HKCIEPUMEHT (pealbHbId W
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koan4yecTBo 4acoB
Ne n/m = HamMeHoBaHHe pa3/ie/ioB U TeM DJIeKTpoHHbIe (L (ppoBbIE)
KonTposabHbie IpakTuyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE OHSITHUSI
Xumust — BakHas o0J1acThb
1.1 €CTECTBO3HAHUSA U IIPAKTUUECKOU 5 2 bubmmorexa [IOK
' p https://m.edsoo.ru/7f41837c
IEeITEILHOCTH YeJIOBEKA
bubmuorexa [JOK
1.2 B 1
CIIECTBA M XMMITHECKHE peakiiu S https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHelilime npeacTaBuTe 1M HEOPraHMYECKUX BelleCTB
51 Boznyx. Kucnopon. [Tousitue 06 6 bu6mmoreka [JOK
' OKCHIaX https://m.edso0.ru/7f41837c
59 Bognopon. IlonaTue o kuciorax u 8 1 bubnuorexa [JOK
' COJISIX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsl. [Tonsitue 06 5 1 bu6mmoreka [JOK
' OCHOBAHUSX https://m.edso00.ru/7f41837c
54 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX 11 1 bubnunoreka [JOK
' COeIVHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Pa3nen 3. [lepnoanueckuii 3axkon u Ilepuoanyeckas cucrema xumudeckux jiemeHToB /I. U. MenaeneeBa. Ctpoenne aroMmoB. XUMHYeCKasi CBA3b.

OKHCIUTENbHO-BOCCTAHOBHTEIbHbIE peaKkuuu

[Iepuoanueckuii 3aKOH U

31 [Iepuoanueckas cucreMa XUMHYECKUX 7 bu6mmorexa [JOK
anemenToB 1. 1. Menaeneena. https://m.edsoo.ru/7f41837¢c
Crpoenue atoma

3.2 Xumudeckas cBsi3b. OKHCIUTEILHO- 8 bu6mmorekxa [JOK



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

BOCCTAaHOBUTCIIBHBIC PECAKIINN

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

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c



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

9 KJIACC

Ne KoauvecTBOo 4yacoB
DJIeKTpOHHbIe (LM (POBbIE)
n/n HaumeHoBaHue pa3aejioB U TeM MPOrPaMMBbl Konrpoasusie IIpakruueckue
Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEHME 1 yriTyOJIeHHE 3HAHUH OCHOBHBIX Pa3/eiioB Kypca 5 1 bubnmnoreka HOK
' 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEaKIIHii 4 bubmmorexa LIOK
' P peart https://m.edsoo.ru/7f41a636
DNEeKTPOIUTHYECKas JUCccorraus. XUMUUECKUE PEaKINH B Bu6moteka [JOK
1.3 8 1
pacTBopax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTa/JILI M X CO€IHHEHUS
51 OO6mias xapakTepucTuka XuMuaeckux 3neMeHToB VIIA- 4 bubnnorexa [JOK
' rpymsl. ['agoreHst https://m.edsoo.ru/7f41a636
59 OO61mas xapakTepuCTHKa XUMUYECKUX 3J1eMeHTOB VIA-rpynmbl. 5 bubnnorexa [JOK
' Cepa u €é coeluHeHNs https://m.eds00.ru/7f41a636
53 OO11ast XapaKTepUCTHKA XUMHUUECKUX JIEMEHTOB V A-TpYIIIBL. 7 bubmmnoreka HOK
' A3ot, dpochop u ux coenuHEeHUs https://m.edsoo.ru/7f41a636
54 OO0m1as xapakTepucTUKa XUMHUECKUX 3J1eMeHTOB |V A-Tpynmsl. 3 1 2 bubnnorexa [JOK
' VYrnepoa v KpEMHUHN U UX COECAVNHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 25
Pa3nes 3. MeTanibl 1 UX cOeINHEHUSI
bubnunorexa LIOK
A1 7 4
3 Obuye coficTEa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
3.2 B i 16 1 2
QKHEHUIITNE METAJUTBI M KX COCTUHCHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazueny 20



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

Pasznen 4. Xumus 1 oOKpysKamomas cpeaa

4.1 BemecTBa 1 MaTepHaibl B )KM3HH YEI0BEKA 3 bubnnoreka IIOK

' - P https://m.eds00.ru/7f41a636
Hroro no pazueny 3
PesepBHOE BpeMs 3 bubnuorexa LIOK

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

OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 4 7



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoanuectBo yacon
Tema ypoka DJIeKTPOHHBbIE HU(PPOBLIE
n/n Konrpoabnsie IIpakruyeckue
Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
1 [Ipenmer xumuun. Ponp xuMuu B xKU3HU YyenoBeka. Tena u 1 bubnunoreka LIOK
BEILECTBA https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOJIaX TO3HAHUS B XUMHUHU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ffod227e
3 [Tpaktudeckas padora Ne 1 «[IpaBuiia paboThI B IabopaTOPUU H 1 bubnnoreka [JOK
npuémbl 00palIeHus ¢ 1a00PaTOPHBIM 000PYIOBAaHHEM» https://m.edsoo.ru/ff0d23dc
. bubnuoreka [{OK
4 Uucreie BemecTBa U cMecr. CIocoObI pa3esieHus: CMecei 1 https://m.edsoo.ru/ffod26ca
5 [Ipaktuueckas pabora Ne 2 «Paznenenue cmeceil (Ha mpumepe 1 bubnnorexa [JOK
OUYMCTKU TOBApEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bubnuoreka [{OK
6 ATOMEL H MOJEKYJIB! L https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XHMHUYECKUX 1 bubmuoreka [{OK
2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie u ciaoXHBIE BElleCTBa 1 bubmorexa LOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [JOK
YAp v https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSHCTBA COCTaBa BEMIECTB. XUMUYeckas popmyna. 1 bubnnorexa [JOK
BaneHTHOCTh aTOMOB XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocuTenbHasg atToMHasi Macca. OTHOCUTENbHAST MOJIEKYJISIpHAS 1 bubnuotexa [JOK
Mmacca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMUYECKOTO dJIeMEHTa B COSTUHEHUH 1 bubmorexa [TOK
A g https://m.edsoo.ru/ff0d350c
13 | KommuecTBo BemectBa. Monbs. MonsipHast Macca 1 bu6muoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

https://m.edsoo.ru/ff0d5230

14 ®OU3NYECKUE U XUMUYECKUE SIBJICHUSI. XUMUUYECKasl peaKIusi Bubmmorexa [IOK
' pearit https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycinoBus MPOTEKAaHUA XUMUYECKUX PEAKLUN bubmorexa LIOK
P y P peait https://m.edso0.ru/ff0d3a16
16  3akoH coxpaHEHUs MaccChl BEIIECTB. XUMUYECKHE YPABHEHHUS buomorexa LIOK
P HHIeCTE: P https://m.eds0o.ru/ff0d3b88
17 Brrurcnenus: KOJIM4ecTBa, MacChl BEMIECTBA 110 yPaBHEHUSIM Bu6mumoteka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMHIeCKUX peakiuii (COeTMHCHHSI, bubnmnoreka HOK
pa3noKeHus, 3aMeIICHUs, 00MEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIomoHOCOB — yuéHbIH-3HLIMKIONEAUCT. O0001IeHNE U Bbu6mmoteka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/ff0d40c4
KonTposabnas padora Nel no teme «BemiecTBa 1 XuMHU4ecKHe Bbu6moreka [JOK
20
pEaKIumN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopoy — aneMeHT bubmmorexa LIOK
u mipoctoe BemiecTBo. O30H https://m.edsoo.ru/ff0d448e
99 Ou3nyecKkue U XUMUYECKHE CBOMCTBA KUCIOpoAa (peakiuu bubmmnoreka HOK
okucieHus, ropeane). [lonsatue o0 okcumax https://m.edsoo.ru/ff0d4614
93 Crioco0bI ToTydeHus1 KUCIIOpoJia B 1abopaTopuu u bubmuoreka [IOK
MPOMBINUIEHHOCTH. [IpruMeHenne kucnopoaa https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ ekt XuMUIECKOi peakuu, MOHATHE O
24  TepMOXMMHYECKOM YPaBHEHHH, IK30- M SHIOTCPMHUCCKUX buomrorexa LIOK
p P ’ HOTEP https://m.eds00.ru/ff0d4790
peaKIusIx
o5 TomnuBo (He(dTh, Yroiab U MeTaH). 3arpsi3HeHHEe BO3/1yXa, bubnmnoreka [JOK
CIIOCOOBI €T0 MPeA0TBPAIICHUS https://m.edsoo.ru/ff0d4c4a
26 [IpakTuueckas pabora Ne 3 no Teme «Ilomyuenue u cobupanue bu6muoreka [JOK
KHUCJIOpOJa, U3yYEHHUE €TO CBOMCTBY https://m.edsoo.ru/ff0d4ae2
97 Bonopon — snemeHT 1 npoctoe BemecTBo. Haxoxenue B bubmmorexa LIOK

pUpoJIe

https://m.edsoo.ru/ff0d4dd0
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du3nyYecKne u XMMHUYECKUEe CBOMCTBA Boiopoaa. [Ipumenenne

but6mmoreka [IOK

28 BOJIOpOJIA https://m.edsoo.ru/ff0d4dd0
bubnmnoreka HOK
29 Honsrie 0 KUCTOTAX H COAX https://m.edsogru/fdeSOdZ
30 | CmocoOslI mosTydeHust BOJAOPOa B TabOpaTopuu ﬁg&?ﬁ;fg;gﬁ}; 04d4ddo
31 [Tpaktuueckas padota Ne 4 o reme «llonyduenue u cooupanue bubnmnoreka HOK
BOJIOPO/1a, U3YUYEHHUE €TI0 CBOMCTB) https://m.edsoo.ru/ff0d4f42
32 MoutsipHbIii 00bEM Ta30B. 3aK0H ABOTaIpO ﬁg&?ﬁ;ﬁ;{;gﬁjﬁf 0d542%6
33 Boruncnenus o0pEMa, KoaruecTBa BElIecTBa ra3a mo ero bubmmoreka [JOK
U3BECTHOMY KOJIMUYECTBY BEIIECTBA MU 00BEMY https://m.edsoo.ru/ff0d55a0
34 BI:I‘-II/ICJIGHI/I"?I 00BEMOB razoB 130 YPaBHEHUIO PEAKLIUU HA OCHOBE bubmmoreka [JOK
3aKOHA OOBEMHBIX OTHOIIICHHUM ra30B https://m.edsoo.ru/ff0d5708
35 dusuyeckue U XUMUYECKHUE CBOMCTBA BOJIBI bubnnorexa [IOK
https://m.edsoo.ru/ff0d587a
. bubmmorexa [JOK
36 | CocraB ocHoBanwmii. [ToHsITHE 00 MHIUKATOpPAX https://m.e dsoi_.[ru 1045962
37 Bopna xak pactBoputens. HacbleHHbIE 1 HEHACBIIIICHHBIE bubmmoteka IIOK
pactBopbl. MaccoBas 10Jisl BEIECTBA B PaCTBOPE https://m.edsoo.ru/ff0d5b40
38 [Ipaktuueckas pa6ora Ne 5 mo Teme «IIpurorosienue pacTBOpoB bubnnorexa [JOK
C ONpeaenEéHHON MacCOBOM JIOJIEH PACTBOPEHHOTO BEILIECTBA https://m.edsoo.ru/ff0d5eba
39 KonTponsnas padota Ne2 mo teme «Kucnopoa. Bomnopoa. Boga» ﬁg{i?;;fg;gﬁ}; 0d6342
40 Okcuapl: cocTaB, KiIaccuduKaiys, HOMEHKIATypa bubmmorexa [TOK
https://m.edsoo.ru/ff0d664e
41 [TonyuyeHnue n XMMUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubnmnoreka [JOK
aM(}OTEepHBIX OKCUJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHHsI: COCTaB, Ki1accuUKaIys, HOMEHKIATypa bubmmorexa [JOK
https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue n XMMHUYECKUE CBOMCTBA OCHOBAaHUM bubmuoteka [IOK
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44 Kucnortsl: cocras, knaccudukanus, HOMEHKIATypa bubnmorera LHOK
' ’ e P https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOT bubmmorexa [JOK
yi https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa, CIOCOOBI MOJTyYeHHUS, bubnmnoreka HOK
46 .
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTrueckas padota Ne 6. Penienne skcriepuMeHTATBHBIX
47 3aj1a4 1o TeMe «OCHOBHBIE KJIACChI HEOPTAHUYECKUX bubmmorexa [JOK
A N p https://m.edsoo.ru/00ad9b7c
COCTMHEHUIN»
48 I'enetnueckas CBSA3b MEXKIY KIIAaCCAaMH HEOPraHUYECKUX bubmmoreka [JOK
COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubnunoreka LIOK
49 O06o011eHre U crucTeMaTu3alus 3HaHu|
B 1 https://m.edso0.ru/00ad9ch2
50 KonTtponpsHas padora Ne3 mo reme "OCHOBHBIE KIIacChI Bbu6moreka [JOK
HEOPraHWYECKUX COCAMHEHUN" https://m.edsoo.ru/00ad9ela
51 [lepBble NONBITKY KJIACCU(PUKALUU XUMUYECKUX FIIEMEHTOB. bubnuoreka [IOK
[TonsiThe 0 Tpynmax CXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 [Iepuoanueckuii 3akoH u [lepuoanueckas cuctema XMMHYECKUX bubnnorexa [JOK
sneMenToB [. 1. Menaeneea https://m.edsoo.ru/00ada52c
53 [lepuoasl, rpynnsl, OATPYMIIIbI brbmmorexa LTOK
PUOBL, TPYHITHL HOATPY https://m.edsoo.ru/00ada52c
bu6nmorexa LIOK
54 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl
P Hep https://m.edsoo.ru/00ada342
55 CTpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB bubmuoreka [IOK
[Iepuonnueckon cucremsl [. 1. Menneneena https://m.edsoo.ru/00ada6bc
56 XapakTeprucTUKa XUMUYECKOTO 3JIEMEHTA 110 €T0 MOJIOKEHUIO B bu6muoreka [JOK
[Iepuonnueckont cucreme /1. 1. Menaeneesa https://m.edsoo.ru/00ada824
57 3nauenne [leproamdeckoro 3aKoHa JjIsl Pa3BUTHSI HAYKH H bubnmnorexa [JOK
npaktuku. J[. 1. MenzaeneeB — y4€Hblii, e1aror U rpakJjaHuH https://m.edsoo.ru/00ada96e
58  Pesepmublii ypok. O00O01IEHNE U CUCTeMAaTH3AIMsI 3HAHUH / bubmuoteka [IOK
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Bcepoccutiickas mpoBepodHas padboTa

https://m.edsoo.ru/00adb33c

KonTtponsHast padora Ne4 no reme «CtpoeHue atoma. bu6muotexa [JOK
59 . 1
Xumu4deckas cBs3by» / Beepoccuiickas nmpoBepouHas padorta https://m.edsoo.ru/00adb486
60 DIEKTPOOTPHULIATEIIFHOCTE ATOMOB XUMUYECKHUX DJIEMEHTOB 1 buGnnorexa [IOK
poOTpHL https://m.edsoo.ru/00adaab8
bu6nunoreka LIOK
61 Honnas XuMuecKas Bz 1 https://m.edsoo.ru/00adac34
62 KoBanienTHas mojistpHass XUMUYeCcKasl CBA3b 1 buGnuorexa [IOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHas HemomsapHass XUMHUYECKAs CBI3b 1 Bubmaorexa ITOK
p https://m.edsoo.ru/00adaab8
bubnuoreka [{OK
64 Crenexy okucieHus 1 https://m.edsoo.ru/00adae28
65 OKHUCIATEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIINU 1 Bubmiorexa OK
peakl https://m.edso0.ru/00adb076
bubnuoreka [{OK
66 OKUCINTEIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb076
67 PesepBHblil ypok. O600111€HNE U CCTEMAaTU3alus 3HAHUN 110 1 bubmuorteka [IOK
teMme «CtpoeHue aToma. XUMHUYECKasi CBSI3b) https://m.edsoo.ru/00ad9ch2
. . bubnuoreka [{OK
68 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA 1 https://m.edsoo.ru/ffOd61ch
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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9 KJIACC

Ne Koau4vecTBo 4acoB
DJIeKTPOHHBbIE HU(PPOBLIE
n/n Tema ypoka KonTpoabuble Ilpakruyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
1 Ilepuoanueckuii 3axoH. Ilepuoanueckas cuctemMa XUMHYECKUX 1 Bu6muoteka [JOK
aneMmeHToB /1. . Meneneena https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bu6morexa LIOK
MEPBBIX TPEX NEPUOAOB https://m.edsoo.ru/00adb6b6
3 Kiaccudukanms 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIICCTB 1 Bubmaorexa ITOK
P P https://m.edsoo.ru/00adb7e2
4 Buibl XMMUYECKOM CBSI3M M THIIbI KPUCTAUIMUYECKUX PEHIETOK 1 bubmmorexa [JOK
A P P https://m.edsoo.ru/00adbac6
5 KonTponbnas padota Nel no teme «IloBropenue u yriydnenue 1 1
3HaHUU OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay
6 Kiaccudukanms XuMHUECKUX PEAKIIMKA 110 Pa3IMYHbIM ITPU3HAKAM 1 bubmorexa HOK
P P P https://m.edsoo.ru/00adbcb0
7 [TonsTHE O CKOPOCTH XMMHUYECKOU peakiuu. [lonsTue o 1 bubmmoreka [JOK
TOMOTEHHBIX U T€TEPOreHHBIX PEAKLIUAX https://m.edsoo.ru/00adbe9a
[TonsiTue 0 xumMudeckoM paBHOBecHH. DaKTOPHI, BIUSIONIUE HA
8 CKOPOCTh XUMHYECKON PEAKITUU U TTOJT0KECHUE XUMHUUECKOTO 1 bubmmorexa [TOK
P p https://m.edsoo.ru/00adc28c
paBHOBeECHs
9 OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU 1 bubmmorexa [IOK
p https://m.edsoo.ru/00adcade
10 Teopus anexTpoauTrueckoil nucconnanuu. CuiabHbIE U cradble 1 bubmuoteka [IOK
BJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
bubnunorexa LIOK
11 Honnble ypaBHEHHS peaKui 1
yp peaxi https://m.edsoo.ru/00add448
12 XUMHYECKHE CBOMCTBA KHUCIIOT M OCHOBAHUM B CBETE 1 bubnunorexa LIOK
MIPEACTABICHUI 00 JIEKTPOTUTHIECCKOMN TUCCOITUAITAN https://m.edsoo.ru/00add5d8
. . . bubnuorexa [JOK
13 XWMHYECKHE CBOMCTBA COJICH B CBETE MPECTABICHUNA 00 1 1

https://m.edsoo.ru/00add8b2
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AIIEKTPOJIUTHYECKON JUCCOIHAITIT

14 [TonsTHe 0 TuIpoOIU3E Coeit bubmorexa HOK
https://m.edsoo.ru/00add9d4
. bubnmnoreka HOK
15 O0600611eHre U cucTeMaTu3alus 3HaHU! https://m.e dSO(I)l.ru 100addd12
bubnmnoreka HOK
16 [Tpaktuyeckas padora Ne 1. «Pemienne skcriepuMeHTABHBIX 3a/1a9» https://m.e dSO(I)l.ru 100addbfa
17 Kontposbnas padota No2 o TeMe «DJIEKTpOIUTHISCKAS bubnmnoreka HOK
aucconyanys. XMMAYECKHE peakliui B pacTBOpax» https://m.edsoo.ru/00addecO
18 OO11as XxapakTepuCcTUKa raJloreHoB. XMMHYECKHUE CBOICTBA Ha bubmmoreka [JOK
MpUMepe XJopa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CosisiHast KUCIOTa, XUMUYECKHUE CBOMCTBA, bubnnorexa [JOK
MOJy4YCHHUE, IPUMEHECHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas pabora Ne 2 no teme «llomyuenue constHOU bubnnorexa [JOK
KHUCJIOThI, U3yYEHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348
21 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKLUi, €Cliu OJTUH U3 Bu6moreka [JOK
pEearcHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
22 OOmast xapaktepucTrka 31eMeHToB VIA-rpymisr Eggﬁ;&fgg?ﬁg 0ade64a
93 AnnotponHslie Moaupukannuu cepbl. Haxoxnenue cepsl u eé bubmmnoreka HOK
COEAMHEHHI B IpUpoie. XMMUYECKUE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a
24 CepoBopopo, cTpoeHue, (U3nYecKrue 1 XUMUIECKHUEe CBOMCTBA bubmmorexa [JOK
https://m.edsoo.ru/00ade802
o5 Oxcupl cepbl. CepHas KUCIIOTa, GU3UUYECKUE U XUMHUECKUE bubnnorexa [JOK
CBOICTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIMH, JeKAIIME B OCHOBE TPOMBIIIIIEHHOTO
26 croco0a MoJy4eHus: CEpHON KUCIOThL. XUMUYECKOE 3arpsi3HEHUE bubmmorexa [JOK
- https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpeaibl COeTMHEHUSIMU CepPhI
27 Brruucnenue maccoBoil 1011 BbIX0Aa MPOAYKTA PEAKIUU bubmmorexa [JOK
https://m.edsoo.ru/00adec8a
28 OOm1ast xapakTepUCTHKA 371eMeHTOB VA-rpynmsl. A30T, bubmuoteka [IOK
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pacrpocTpaHeHHe B IpUpoe, PU3NIECKHAE M XUMUYECKHE CBOWCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero pu3nYecKkue 1 XUMHUUYECKHE CBOMCTBA, MOJIyYeHHE U bu6muotexa [JOK
29
[IPUMEHEHHE https://m.edsoo.ru/00adf004
30 [TpakTuyeckas padora Ne 3 o teme «llonmyuenne aMmuaxa, bubnuoreka [JOK
M3y4YEHUE €ro CBOMCTB) https://m.eds00.ru/00adf180
31 A3OTHast KHCIIOTa, € PU3NUeCcKue U XMMUYECKHEe CBOUCTBA bubamorexa LIOK
’ https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS B KaUeCTBE
32 MUHEPAIBbHBIX YA0OpeHH. XUMHUECKOE 3arpsi3sHEHNE OKPYKaoLIeH bubamorexa LIOK
P YAOLP ] P pyzaom https://m.edsoo.ru/00adf518
Cpelbl COEIMHEHUSIMU a30Ta
33 ®ochop. Oxeun docdopa (V) u pochopras kucnora, pusnueckue bubmmoreka [JOK
1 XMMUYECKHE CBOMCTBA, MTOJIYYEHUE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue hocdaToB B KaUeCTBE MUHEPATBHBIX YIOOPECHUN. bubmmoreka [JOK
3arps3HeHue npupoIHoi cpesl pochaTtamu https://m.edsoo.ru/00adfc20
VYrnepon, pacnpocTpaHeHUe B IpUPoOJE, PU3NUECKHE U XUMUYECKUE bubnuoreka [IOK
35 .
CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxcunpl yriaepona, ux (pusnveckre 1 XMMUYECKHe CBOMCTRA. bubmmoreka [JOK
DKooruyeckre mpoodIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriiepoaa (1V) https://m.edsoo.ru/00adfebe
37 VYronbHast KUCIOTA U €€ CONn brbmmorexa LIOK
https://m.eds00.ru/00ae006¢
38 [TpakTuueckas padota Ne 4 o reme "llonydeHue yriekuciaoro rasa. bubmuoreka [JOK
KayecTBeHHas peakiys Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027e
39 [TepBoHavasibHBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O bubnmorexa LIOK
COEAMHEHHMSX YIJIepo/ia https://m.edsoo.ru/00ae054e
40 Kpemuwnii u ero coemnHeHust bubmmorexa [JOK
P A https://m.edsoo.ru/00ae080a
41 [IpakTuueckas pabora Ne 5. PemieHune skciepuMeHTANbHBIX 3329 bubnmnorexa [JOK
o TeMe «BakHelIne HeEMETaNIbl ¥ UX COeINMHEHUS https://m.edsoo.ru/00ae0bf2
42 Konrtponsnas pabora Ne3 o teme «BaxkHelye HeMeTaJlIbl U UX bu6muoreka [JOK

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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O6H135[ XapaKTEPUCTHUKA XUMHUUYCCKUX 3JIEMCHTOB — MCTAJIJIOB.

but6mmoreka [IOK
43 MerTannudeckast CBsI3b U METAJUTMUECKask KPUCTAILITMIECKAsT
. N https://m.edsoo.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIIJIOB
44 XHWMHYECKUE CBOMCTBA METAIOB. DJIEKTPOXUMUYECKUN P bubmmoreka [JOK
HanpsHKEHUHA METaJIOB https://m.edsoo.ru/00ae1156
O6mue crioco6b! monydeHus MmetauioB. CriiaBel. BerauciaeHus mo
45 aBHECHUSM XUMHYCCKHUX PEaKIINi, €CJIM OJIMH U3 PearcHTOB bubmorexa [JOK
P peaidmd, AUH HS P https://m.eds00.ru/00ae1156
COJICPKUT TIPUMECH
46 IlonsaTHe 0 KOPPO3UU METAJLIOB bubsmotexa [JOK
PP https://m.eds00.ru/00ae1278
bubnunoreka LIOK
47
[Hesnotmere MeTas: https://m.edsoo.ru/00ael4b2
48 OxcuIpl ¥ TUAPOKCUIBI HATPUS U KaJIUs bubmorexa [IOK
A P s p https://m.edsoo.ru/00ae14b2
49 [lemouyHo3eMeNbHBIC METAILIbI — KAaJIbLHK M MarHui bubmorexa LOK
H https://m.edso0.ru/00ae15e8
50 Baxueiimme coequHEHNS KaIbLIHS bubmorexa LHOK
s t https://m.edso0.ru/00ae15e8
51 O0001IeHNEe U CUCTEMATH3AIMs 3SHAHUH
bubmmoreka IIOK
52 Keé ObI e
€CTKOCTb BOJIBI U CIOCOOBI €€ yCTpaHEHHS https://m.edsoo.ru/00ae1886
53 ITpakTryeckas pabora Ne 6 o teme "JKECTKOCTb BO/IBI U METOABI €€ bubmmnoreka HOK
ycTpaHeHus" https://m.edsoo.ru/00aelae8
bu6mmoteka IIOK
54 A I
JTEOMUHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBAa OKCHJIA M THIIPOKCUAA bubnmorera LOK
p a P a https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
56 K
e1e30 https://m.edsoo.ru/00ae1d86
57 Oxcupl, ruapokcuabl u coiu xenesa (1) u sxemnesa (111) bubmmorexa [JOK

https://m.edso0.ru/00ae35e6
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58 O06001IeHrEe ¥ cuCcTeEMaTH3alus 3HAHUI 1
59 [TpakTuueckas pabora Ne 7. PemieHune skcriepuMeHTATbHBIX 3329 1 bubmmoreka [JOK
o TeMe «BakHelnye MeTayIbl U UX COSIUHEHUS) https://m.edsoo.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUAX PEAKIUi, €CITU OJTUH U3
60 €areHTOB JIaH B U30BITKE WIH CONEPKUAT IIPUMECH. BrraucieHus 1 Bubmaorexa ITOK
P s L ' https://m.eds00.ru/00ae1750
MacCOBOM JOJIM BBIXO/IA MPOAYKTA PEaKIIHH
61 O00011eHre ¥ cucTeMaTh3alus 3HaHUI 1
62 Kontponsnas padora Ne4 o reme «BakHelIne MeTaIbl U KX 1
COEIUHEHUD)
63 BemectBa 1 MaTepuaibl B IIOBCEIHEBHON KU3HU YEJIOBEKA 1 Bubmiorexa HOK
m p o https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsA3HEHNE OKPYIKAIOLIEH CpeIbl 1 buGnuorexa [IOK
p Py B peAl https://m.edsoo.ru/00ae4270
65 Posip XyiMHU B pellIeHUH 3KOJIOTNYECKUX IPOOIIEM 1 buGnuorexa [IOK
p p https://m.edsoo.ru/00ae4270
bubmuoreka [IOK
66 P i . 00600 I 1
e3epBHbIN ypok. O0001IeHNE U CUCTEMATH3AIUS 3HAHUI httos://m.edsoo.ru/00ae0d0a
bu6nmorexa LIOK
67 P 7 . I 1
e3epBHBIN ypok. O000IIeHNE U CUCTEMATH3AIUS 3HAHUI https://m.edsoo.ru/00adb33c
bubnmorexa LIOK
P i . % 1
68 e3epBHBIN ypok. O000IIeHNE 1 CHUCTEMAaTH3AIUS 3HAHUI https://m.edsoo.ru/00adch?
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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MMPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM

OBPA3OBATEJBHOHN ITPOT'PAMMBbBI

8 KUIACC
Kon N .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM
TPOBEPIEMOTO NPorpaMmMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
1 ITo teme: «llepBoHauanbHbIE XUMUYECKHE TTOHATHS
pacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKHMX IOHSTHUH: aToM, MOJIEKYJa, XUMHUYECKUI
3JIEMEHT, IIPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHASI U HEOJAHOPOIHAS ),
BaJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHasi U MOJIEKYJsIpHas Macca, KOJIMYECTBO BEIIECTBA,
11 MOJIb, MOJISIPHAsI Macca, MaccoBast 0JIs1 XUMUYECKOIO 3JIEMEHTA B COEIMHEHUH, MOJISPHBIN
' 00BEM, XUMHUECKasT PEAKIIHs, KIACCH(PHUKAIMS PEaKUil: peakiuuu COCTUHECHUS, PEaKINU
pa3IoXKEeHUs, PeaKkIui 3aMEelIeHHs, PeakIi 0OMeHa, SK30- U SHIOTEPMHUYECKUE PEaKIIUH,
TerioBod  3¢ddexkr peakumm, pacTBOp, MaccoBas JONI1 BemecTBa  (TPOLIEHTHAs
KOHIIEHTpAIlUs1) B pacTBOpE
1 WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX IOHATUH M MPUMEHATH 3TH
' MOHSITHS ITPH ONTUCAHUH BELLECTB U UX MPEBpaIICHUN
13 UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY JUUIsl COCTaBJICHUs ()OPMYIT BEIIECTB M ypaBHEHUH
' XUMUYECKHUX PEaKLnn
14 PacKpbIBaTh CMBIC 3aKOHOB COXPAHEHHS MacChl BEIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
' MOJIEKYJISIDHOTO YYEHHUsI, 3aKOHa ABOTagpo
1.5 OTIpeNIeNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECMHEHUSX
16 KJIaccu(UIUpPOBaTh XUMUUECKUE PEAKIIMU (110 YUCITY U COCTABY YYaCTBYIOIIUX B PEAKIMU
' BEIIECTB, TI0 TETNIOBOMY 3P (HEKTy)
1.7 BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB
1.8 BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JI€MEHTa 1o (popMysie COeTUHEHNUS,
1.9 BBIUNCIIATH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 OPUMEHATh €CTECTBEHHOHAyYHBbIE METOJbl TO3HAHMS — HaONIOJeHHe, HW3MEpEeHue,
' MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN)
2 ITo Teme: «BaxHenme NpeIcTaBUTENIN HEOPTaHNYECKUX BEIIECTB)
2.1 PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MTOHATUM: OKCUJ, KUCI0TA, OCHOBAaHUE, COJIb
25 ONpeNeNsaTh NPUHAMICKHOCTh BEHIECTB K ONPENEIEHHOMY KIAcCy COEAMHEHUH IO
' dopmymnam
2.3 KJIacCU(UITMPOBATh HEOPTAHMYECKHUE BEIIECTBA
24 XapaKkTepu30BaTh (OIMUCHIBATh) OOIMME XMMHYECKHE CBOWCTBA BEIISCTB Pa3IMYHBIX




KJIACCOB,  IMOATBEpXkKAAass  ONHUCAHME  IIPUMEPAMM  MOJEKYJSIPHBIX  YpaBHEHHUMU

COOTBETCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.5

2.6

2.7

IMPOIrHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBHCHMOCTH OT HX Kad€CTBCHHOI'O COCTaBa,

BO3MOXHOCTHU IMTPOTCKAHUA XUMHUYCCKUX HpeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClIeIoBaTh  MpaBWJIaM  [OJB30BAHUS  XUMHYECKOH TMMOCynoi ¥ Jab0paToOpHBIM
o0opysoBaHuEM, a TaKXke IpaBHJiaM OOpalleHUs C BEIIeCTBAMH B COOTBETCTBHM C
HHCTPYKIUSAMMU I1O0 BBIIIOJIHCHUIO na6opaTopHHx XUMHUYCCKUX OIIBITOB IO MOJYYCHUIO U
coOMpaHHIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOa), IPUTOTOBIECHUIO PACTBOPOB
C OIPENEIEHHON MACCOBOM JIOJEN pAaCTBOPEHHOTO BELIECTBA, INIAHUPOBATh U MPOBOJUTH
XUMHYECKHE OHKCIEPUMEHThl [0 pPACIO3HABAHMUIO PACTBOPOB IIeNoued M KHCIOT C

MIOMOIIIBI0 UHAUKATOPOB (JIAKMYC, GeHOIPTATICHH, METHIIOPAHK U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

ITo Teme: «llepunonnueckuii 3akoH u Ilepuonnueckas cucreMa XMMHUYECKUX 3J1EMEHTOB [l
N. MengeneeBa. CrpoeHwe  aroMoB.  XuMHuuecKas  CBs3b.  OKHUCIUTEIHHO-

BOCCTAHOBHUTCIIbHBIC PCAKIITHU>)

3.1

3.2

3.3

3.4

3.5

3.6

3.7

PaCKpbIBaATh CMBICII OCHOBHBIX XHMHYCCKUX TIOHATHH: AAp0o aTroma, BHCKTpOHHBIﬁ cloit
aToMa, aToMHasd Op6I/ITaJII>, paanyc aroMa, XUMHUYCCKasa CBA3b, IOJIPpHASA W HCIOJIApHAA
KOBAJICHTHAsA CBA3b, 3JICKTPOOTPULATCIBHOCTh, HOHHAasA CBA3b, HWOH, KATHOH, AHHOH,

CTCIICHb OKUCJICHUA
KJ'[aCCI/I(i)I/IHI/IpOBaTI) XUMHNYECKHUEC 3JICMCHTBI

OMMCHIBATh U XapaKTepHU30BaTh TaOInuHyt0 popmy Ileproanueckoit cuCTEMbl XMMHUECKUX
JJIEMEHTOB: pa3iuuaTh TMOHATHUSA «IJIaBHas mnoarpynna (Arpymnma)» Hu  «110004Has

noarpymnmna (brpymma)y, «Manbie» u «00IbIITNE) MePUOIbI

packpeiBaTh cmbici [lepuoanueckoro 3akona /.M. MeHnneneeBa: QE€MOHCTPUPOBATH
MOHUMaHUE TEPUOJIMYECKONM 3aBUCUMOCTH CBOMCTB XHWMHUYECKHX OJJIEMEHTOB OT HX

nonoxkeHus B [lepuoandeckon cucreme

COOTHOCUTh OOO3HAYEHHUS, KOTOpble HMeroTcss B Tabmuie «llepuoamueckas cuctema
xuMudeckux anemeHtoB [[.M. MeHneneeBay ¢ YMCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS
aTOMOB XHMMHYECKHX DJJIEMEHTOB (COCTaB W 3apsn sapa, OO0Ilee YUCIO SJICKTPOHOB U
pacrpeziefieHue X Mo 3JIEKTPOHHBIM CIO0SM)

OTIPENIETISATh CTEMEHb OKUCIICHUS DJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX

OTIPENIENSATh BHJI XUMHYECKOW CBsI3M (KOBJICHTHAs W WOHHAs) B HEOPTaHMYECKHX

COCOAUMHCHUAX




9 KJIACC

Kon IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM
TPOBEPHEMOTO MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHUsA
pe3yjabTara
1 ITo Teme: «BeniecTBO U XUMHUYECKas pEaKLUsD)
pacKkpbpIBaTh CMBICII OCHOBHBIX XHWMHMYECKMX IIOHSATUW: pacTBOP, 3JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,  AJCKTPOJMTUYECKAs  JTUCCOLMAIMsS, PEAKIMM HWOHHOTO OOMEHa,
11 KaTajau3aTop, XHMHUYECKOE paBHOBecHe, o0OpaTuMble U HeoOpaTUMbIE peakIuH,
' OKHCITUTEIbHOBOCCTAHOBUTEIIbHBIE PEAKIIMU, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHHE, AJJIOTPOMNHsI, aM(POTEPHOCTb, XUMHUECKasl CBSI3b (KOBaJIEHTHAs, HOHHAS,
MeTaJUIMuecKas ), KpUCTALTNYECKast pEeHI€TKa, CIUIaBbl, CKOPOCTh XMMHUYECKON peaKIuu
19 WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHSATUH M TPUMEHATH 3TU
' MOHSATUS [IPU ONMCAHUM BEIIECTB U UX MPEBPAIICHUI
13 COCTaBJIATh YPAaBHEHUS JJIEKTPOJMTUYECKOW AUCCOLMALIMM KHUCJIOT, LIEJIOYEd W COJIEeH,
' MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS peakluii HOHHOTO 0OMeHa
v pacKkpbIBaTh CYUIHOCTb OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKUUNA MOCPEACTBOM
' COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ITHX PEeaKuit
1.5 MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW peaKInu
2 ITo remam: «HemeTamibl U UX COETUHEHUSD» U «MeTauibl U UX COCTUHEHUSD)
XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME U CreU(PUUIECKUE XUMHUYECKHE CBOMCTBA MPOCTHIX
2.1 U CJIOKHBIX BELIECTB, MOATBEPKJas ONUCAHHE MPUMEPAMU MOJEKYISIPHBIX M HOHHBIX
YpaBHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIUI
25 COCTaBJISITh YPABHEHUsI PEAKIIH, MTOATBEPKIAIOIINX CYIECTBOBAHUE T€HETUUECKOM CBSI3U
' MEXY BEIIeCTBAMH PA3IMYHBIX KIaCCOB
23 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHHUS, BO3MOXKHOCTH
' MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX
CleoBaTh MpaBHJIaM  MOJB30BAaHUS ~ XUMHUYECKOHW TMOCymoii ¥ J1ab0paToOpHBIM
24 obopymoBaHHWEM, a TaKXe TMpaBwjiaM OOpaleHUus C BEIIeCTBAMH B COOTBETCTBHH C
' WHCTPYKIUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB MO TMOTYYSHHIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKHUCIIOTO ra3a)
MPOBOJIUTh PEAKIINU, TMOATBEPIKIAIOIINE KA4YeCTBEHHBIM COCTaB pa3IMYHBIX BEIIECTB:
25 pacro3HaBaTh OMBITHBIM MYTEM XJIOpUA-, OpOoMUA, HOAMI, KapOoHaT, ¢ocdar, cUIuKar,
' cynbdaT, TUIPOKCUIUOHBI, KATHOHbI aMMOHHS, MOHBI H3Y4YEHHBIX METaJIOB,
MPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB
3 ITo Teme: «Xumus U OKpyxkKaroas cpeaa
3.1 pacKpbIBaTh CMBICJI OCHOBHBIX xumuueckux mnoHsatuil: [IJIK BemectBa; koppo3us




MCTAIJIOB

3.2

MPUMEHSATh OCHOBHBIC OIEpAllMd MBICIUTEIBHON JEATEILHOCTH — aHallu3 W CHUHTE3,
cpaBHEHHE, 000011IeHNe, CHCTEMAaTU3alIuIO, BBISBICHUE IPUUYUHHO-CIIEICTBEHHBIX CBA3CH —
JUIS U3YYEHHUSI CBOMCTB BELIECTB M XMMHUUYECKHX PEAKIUN; €CTECTBEHHOHAYUYHBIE METO/IbI
MO3HAHUS — HAONIOJIEHUE, HU3MEpPEHUe, MOJCIUPOBAHHUE, HKCIEPUMEHT (pealbHBbId U

MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC
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11

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKaHUSA

HepBOHaanBHBIe XUMHUYCCKUC ITOHATUA

[Ipenmer xumuu. Ponp XvMMuM B KM3HHM 4YEJNOBEKA. XHMMHS B CUCTEME HayK. Tena M BellecTsa.

dusnyeckue CBOMCTBA BCIICCTB. ArperaTHoe COCTOSAHHEC BCIIICCTB

1.2

IlonsTue o METOJaxX IMO3HAHWA B XUMHH. YUucTele BEIIECTBA M CMECH. Crioco0Bbl pasaciICHuA cMmeceit

1.3

ATOMBI U MOJICKYJIBL. Xumuueckue 3yeMeHThl. CHUMBOJIBI XHUMHUYECKHX DJIEMEHTOB. HpOCTLIC u

CJIOKHBIC BEIIICCTBA. ATOMHO'MOJ’ICKYJ'IHpHOC YUC€HUC

14

XumMuueckas (bopMyna. BajieHTHOCTE aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BCIICCTB. OrHocurenpHasg aToMHass Macca. OTHOCHTEIIbHAS MOJICKYJIApHad Macca. MaccoBas mons

XUMHNYCCKOI'O 3JICEMCHTAa B COCIMHCHHNIN

1.5

1.6

1.7

KommuectBo BemecTsa. MoJb. MOJ'IHpHaSI macca. BzamMocBs3b KOJIM4YECTBAa, MACChl H 4YHCJIa

CTPYKTYPHBIX €IMHHUII BenecTBa. Pacu€rel mo hopMyraM XUMHUYECKHX COCTUHCHHMA

dOu3nyecKkne U XUMUICCKUE SIBICHUS. X UMHYISCKAs pcakuuga u eé IIPU3HAKH. 3aKkoH COXpPAaHCHUA MACChI
BCIICCTB. XUMHYECKHE YpaBHCHHA. KJ'IaCCI/I(bI/IKaI_II/IH XUMHNYCCKHUX peaKHI/Iﬁ (COG,I[I/IHCHI/IH, Pa3JI0OKCHHA,

3aMelIeHus, OOMeHa)

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM TNOCyAoH, ¢ mpaBuiamMu paboTel B
nabopaTopu U nNpuéMaMu OOpalleHus ¢ JabopaTOPHBIM 00OPYHOBaHHEM, M3y4eHHE U ONHCAHUE
(u3nyecKux CBOMCTB 00pa3lloB HEOPraHMYECKHUX BELIECTB, HaOMIoAeHHE (U3MUecKuX (IUIaBlIeHUE
BOCKa, TasiHME JIbJla, PACTUPAHUE caxapa B CTYIKE, KMIIEHHE W KOHJEHCAIUs BOJBI) U XUMHYECKUX
(ropeHue cBeuyH, MPOKAIMBAHUE METHON MPOBOJIOKH, B3aUMOJCUCTBUE Mejla C KUCIOTOW) SIBICHUH,
HaOIIOZeHWe M OINMCaHME TNPU3HAKOB IPOTEKAaHWs XMMHUYECKMX peakiuil (pasioxeHue caxapa,
B3alMO/JICIICTBHE CEPHOM KHCIOTHl C XJOpUAOM Oapus, pasnoxkeHue ruapokcuga meau(ll) mpu
HarpeBaHUH, B3aUMOJIEHCTBHE kene3a ¢ pacTtBopoM cosn Meau(ll), n3ydyenue cnocoOoB pasneneHus
cMeceil (C MOMOLIbI0 MarHuTa, (PUIBTPOBAaHWE, BBIMAPUBAHUE, NUCTUWIIALMKA, XpomaTorpadus),
MIPOBEJICHUE OYMCTKU MMOBAapEHHOI COJM, HAOIIOJeHHE U ONMCAaHUE PE3yIbTaTOB MPOBEIECHUS OIBITA,

HIUTIOCTPUPYIOIICTO 3aKOH COXPaHCHUA MACChI, CO3/IaHUC Mopeseun MOJICKYII (I_HaPOCTCp)KHeBLIX)

Baxwueiiue MMPpEACTAaBUTCIIN HCOPraHNICCKNUX BCIICCTB

2.1

Bo3ngyx — cmech rasos. CocraB Bozayxa. Kucnopon — anemeHT M mpoctoe BeniecTBo. Haxoxxnenue
KHCIIOpo/la B Tpupoje, (PU3NYECKHe M XUMHYECKHE CBOMCTBa (peakuumu TropeHus). OKCuabl.
[Tpumenenne kucinopoga. CrocoObl MONydeHHs] KUCIOpOJa B JAOOpAaTOPHHM M MPOMBIIUICHHOCTH.

Kpyrosoport kucnopoaa B nmpupoae. O30H — alsIoTpornHas MOAUPUKAIIS KUCIOPOa

2.2

TennoBoit 3pdekT XuMHUYeckol peakiuu, TEPMOXUMUYECKHE YpaBHEHUS, SK30- U SHAOTEPMHUUYECKUE
peakiuu. TommmBO: yroib M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCHJICHHE HapHUKOBOTrO 3¢ddekra,

paspylieHre 030HOBOTO CJIOS




2.3

Bonopon — aneMeHT 1 ipocToe BemecTBo. HaxosxxneHue Bogopoaa B npupoe, GU3nIeckue 1 XUMUYECKHe

CBOMCTBa, IPUMEHEHHE, CIOcO0bI oTydeHust. KucinoTsl u conu

2.4

Mounsipabiii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

2.6

2.7

®uznueckue cBoiicTBa BoAbl. Boga kak pactBoputenb. PactBopbl. HachlllleHHbIE M HEHACBILLIEHHBIE
pactBopbl. PacTBOoprMOCTh BellecTB B Bojae. MaccoBas [0J1s1 BEIIECTBA B pacTBOpe. XHUMHUYECKHUE
cBoicTBa BoJbl. OcHOBaHus. Poiib pacTBOpPOB B MpUPOJE U B KU3HU YelloBeKa. KpyroBoport BOJbI B
npupo/jie. 3arpsi3HeHUE MPUPOIHBIX BOJI. OXpaHa U OUMCTKA TPUPOIHBIX BOJ

Knaccudukanus neoprannyeckux coenunennii. Oxcunpl. Kinaccugukarmst okcuaoB: coneodpasyromye
(ocHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpazyomue. Homenknarypa okcuaos. dusnueckue
Y XMMUYECKHE CBOMCTBA OKCHUIOB. [lomyyenue okcuaoB

OcHoBanus. Knaccudukamnuss ocHOBaHMU: MENOYM W HEPACTBOPHMBIC OCHOBaHWs. HomeHKiaTypa

ocHoBaHu#. du3nyeckre U XMMHUIECKHE CBOMCTBA OCHOBAHMH. HOHY‘ICHI/IG OCHOBaHHI

2.8

Kucnorsl. Knaccudukanust kucnor. Homenknarypa kuciaor. Ou3MUEcKue W XMMHYECKHE CBOWCTBA

kucnot. Pan aktusHoctu metauioB H.H. bekerosa. [lonyuenue kucior

2.9

Comu. Homenknarypa coneil. @uznueckue 1 XuMu4eckue cBorcTsa cosieil. [lonydenue conei

2.10

I'eneTnyeckas cBs3b MCXKAY KiIaCCaMU HEOPTaHUYCCKUX COG,Z[I/IHCHI/Iﬁ

2.11

XUMHUECKUI SKCIEPUMEHT: KaueCTBEHHOE OIpe/leIeHue COACpKaHUA KHCIOpoJa B BO3IYXE,
MoJTlydeHne, CcoOWpaHWe, pacro3HaBaHHE M HW3YYEHHE CBOWCTB  KHCJIOpOAa, HaOIroneHue
B3aMMOJICHCTBHS BELIECTB C KHUCIOPOAOM M YCIOBHS BO3HMKHOBEHMSI M IPEKPAIIEHUS TOpPEHUs
(mo>kapa), o3HAKOMJIEHHE C OOpa3llaMd OKCHJOB M OMHCAaHWE HUX CBOWCTB, MOJyYEHHE, COOMpaHUeE,
pacro3HaBaHME M H3yu€HHE CBOWMCTB BOJOpoja (TOpeHHE), B3aMMOJEHCTBHE BOJOpPOJA C OKCHUAOM
Meau(ll) (BO3MOXKHO UCHONB30BaHUE BHJIEOMATEPHANIOB), HAOMIOJEHHE 00pa3llioB  BEIIECTB
KOJIMYECTBOM | MOJb, UCCIEIOBaHME OCOOEHHOCTEHl pacTBOpPEHHUs BEIIECTB C pa3IndHOU
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHONM MACCOBOM JIOJEH pacTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBHE BOJbI C METaJUIaMU (HAaTpUEM U KaJlbllMeM) (BO3MOKHO HCIIOJIb30BaHHUE
BUJICOMATEPHAJIOB), OMpEIEIICHHE pPACTBOPOB KHUCIOT W IIEJIOYEeld C TOMOIIBI0 HHIUKATOPOB,
ucclieioBaHre 00pa3loB HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB, HAOIIOEHUE W3MEHEHHS
OKpPAaCKH MHJIUKATOPOB B pacTBOpax KUCJIOT U Liesiouei, n3ydyeHue B3aumojeictaus okcuaa meau(ll) c
pacTBOPOM CEpHOM KHCIOTBHI, KHCIOT C MeETaJUIaMH, pPEAaKIMA HeHTpanu3aluu, MOoJIydYeHue
HEPaCTBOPHMBIX OCHOBaHWH, BBITECHEHHE OJHOTO MeTajula JIPYIMM W3 pPacTBOpa COJH, PEIICHUE

OKCIICPUMCHTAJIbHBIX 3aJla4d 11O TCME «BaxHele KJ1acchl HCOPTaHUYCCKUX COE€IUHEHUI

[Tepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux 3ineMeHToB J1.M1. Menneneesa.

CTpOeHI/Ie aTOMOB. XMMHUYECKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTCIBHEIC pcaknuuu

3.1

HepBBIC IOIIBITKH KHaCCI/I(bI/IKaLII/II/I XUMHYECKHX 3jIeMeHTOB. IloHsaTHe 0 rpynmnax CXOAHBIX 3JICMCHTOB
(HleJ'IOLIHI)IC N IMCIOYHO3CEMEIIbHBIC METAJJIbl, I'aJIOICHbI, WHCPTHBIC FaSBI). BHeMeHTBI, KOTOPEIC

00pa3yroT aM(pOTEpHBIE OKCHJIBI U THAPOKCHIBI

3.2

Ilepnonnueckuit 3akoH. Ilepmommueckas cucrema xumudeckux i3iieMeHtoB J[M. Menzaeneesa.




3.3

Kopotkomnepuonnas u anmuHHOonepuoaHast Gopmsl Ileproauueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB
J.N. Menaeneesa. [leproast u rpymmbl. @U3UUECKUd CMBICT TOPSIAKOBOTO HOMEpPA, HOMEPOB MEpUOJA

U TPYIIIBI DJIEMEHTA

Crpoenne aromoB. CocTtaB aTOMHBIX siiep. M3oTonbl. DnexTponsl. CTpoeHHE 3JEKTPOHHBIX 000I09eK
aToMOB TiepBbIX 20 xumuyeckux diaeMmeHToB llepmoamyeckoir cucremsl [[.M. Menneneena.
XapakTepUCTHKAa XUMHYECKOTO 3JIEMEHTAa IO ero mnojoxeHuto B Ilepmomuueckoit cucreme JI.H.

Meunneneena

3.4

3.5

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XUMHUYECKHUX OJIEMEHTOB, METAUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TrpylnaM M mepuoaaMm. 3HadyeHue llepuogmyeckoro 3akoHa u
[Tepuonuueckoilt CUCTEMbI XMMHUYECKUX AJIEMEHTOB JIJIsl pa3BUTUA Hayku U npakTtuku. .M. Menzaeneen
— YUY€HBIN U TpaXTaHUH

Xumuueckasi cBsi3b. KoBaneHTHas (MOJsipHass M HEMOJISIPHAS) CBSI3b. JIEKTPOOTPULIATEITHLHOCTH

XMMHUYECKUX 3JIeMEHTOB. OHHAs CBS3b

3.6

Crenenb okucicHUA. OKUCIMTEIHHOBOCCTAHOBHUTCIBLHBIC pCaKkuu. Hpoueccm OKHCJICHHUA H

BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUH SKCIEPUMEHT: U3yueHHuEe 00pa3IOB BEIIECTB METAJJIOB U HEMETAIJIOB, B3aUMOJICHCTBUE
TUIPOKCHIA LIMHKA C PACTBOPAMM KHCIOT W WIEJOYEH, MPOBEICHHUE OMBITOB, HWILTFOCTPUPYIOLIUX

MMPUMEPBI OKUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKI_II/II\/’I (ropeHHe, PpCaKnnun pa3jioKCHUs, COG,Z[I/IHeHI/IH)

9 KIIACC

Kon

11

IIpoBepsieMblii 31eMeHT coep:KaAHUA

BemectBo 1 xumunueckas peakuus. [losropenue

Ilepnonnueckuit 3akoH. Ilepmommueckas cucrema xumudeckux i3eMmeHtoB J[M. Menneneesa.
CrpoeHne aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB XHMUYECKUX JJIEMEHTOB IEPBBIX TPEX
MEepPUOJIOB, Kallus, KaJblUsl M HMX COECIUHEHU B COOTBETCTBMM C IIOJIO)KEHHEM »JJIEMEHTOB B

HCpHOHHQCCKOﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

Crpoenue BemiecTBa: BUABI XMMHYECKOM CBsI3U. THUMBI KPUCTAUIMUECKUX PEIMIETOK, 3aBUCUMOCTD
CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMIECKON PEMIETKN U BHUIa XUMHUECKOU CBsi3u. Knaccuduxarus u
HOMEHKJIaTypa HEOPraHUYECKUX BEIIeCTB (MEXIyHApOIHAs W TPUBUAIbHAS). XUMUYECKHUE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBbIM KJIACCaM HEOPTraHMYECKHUX COCIMHEHUW, T€HETHYECKasl CBS3b

HCOPTraHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMHUecKuX peakiuii o pa3IMuHbIM IPU3HAKaM (110 YUCIY U COCTAaBY y4aCTBYIOIINX
B PEaKIMU BEIIECTB, MO TEIUIOBOMY 3G (dEeKTy, MO HM3MEHEHHUIO CTENEeHEeW OKHUCICHHS] XUMUYECKHX
9JIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHIO Karaju3aropa). DK30- U SHAOTEPMHUECKHE PEaKIIUH,

TepMOXUMHUYECKHE ypaBHEeHUS. [IoHATHE O CKOPOCTH XMMHUYECKOI peakiuu

1.4

[lonatue 00 OOpaTHMMbBIX M HEOOPATMMBIX XHUMHUYECKMX peakiusax. [IoHATHE O TOMOTEHHBIX H

reTeporeHHbIx peakuusax. [loHsTHe o xuMuyeckoMm paBHOBecUU. DAKTOPHI, BIMSIONIME HA CKOPOCTH




XUMHYECKOM PCaKkru U MOJIOKCHUC XUMHUYCCKOI'O0 paBHOBECUA

1.5

1.6

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaknuu, BHCKTpOHHLIfI OanaHc OKHCIIHUTCIBbHO-
BOCCTAaHOBHUTCIIBHOM pE€aKknu. CocraBnenne ypaBHeHI/Iﬁ OKHCJIIMTCIbHO-BOCCTAaHOBHUTCIIbHBIX pCaKHI/Iﬁ

C UCIIOJIB30BAHUCM MCTOAA DJICKTPOHHOI'O Oananca

Teopust 3MEKTPONUTUYECKON AMCCOLUALMM. DJIEKTPOIMTHI U HEDIEKTPOIUTHl. KaTHOHBI, aHHMOHBI.
MexaHu3M IUCCOLMALAN BEUIECTB C Pa3IMYHBIMUA BUJIAMU XUMHUYECKOH CcBs3U. CTEeneHb IUCCOLMALINN.
CunbHbIe U cl1adble 3JEKTPOIUTHL. Peakinu noHHoro oOMeHa. Y clIoBHsI MPOTEKAHUS PEaKIii HOHHOTO
oOMeHa, MOJIHbIE U COKpAlEHHbIE HMOHHBbIE ypaBHEHHs peakuuil. CBONCTBAa KHCIOT, OCHOBaHWUU U
COJed B CBETE IPEICTABICHUHM 00 3JIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakluy Ha

noHbl. [lonarue o rugponuse conei

1.7

XUMHUECKUI SKCIEPUMEHT: 03HAKOMJICHHE C MOJIENSAMHU KPUCTAUNIMYECKUX PELIETOK HEOPraHUYeCKUX
BEIIECTB — METAJUIOB M HEMETaUIOB (Tpadura M anmasa), CIOKHBIX BEUIECTB (XJOpHIa HATpHUs);
HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM peakiuH OT BO3JAEHUCTBHS pa3iIM4YHBIX (PAKTOpPOB;
UCCIIEIOBAaHKE YIEKTPOIIPOBOJIHOCTH PACTBOPOB BEUIECTB, IPOLIECCa AUCCOLUALMH KUCIIOT, IEJIoUe 1
cojieil (BO3MOXKHO HCIOJIb30BAHHWE BHJIEOMATEPUANIOB); IPOBEAECHUE OIBITOB, WLIFOCTPUPYIOLIUX
NPU3HAKU [POTEKaHUs] pEaKkIUil HOHHOro oOMeHa (oOpa3oBaHME OCajJKa, BBbIIEICHHE Tas3a,
o0pa3oBaHUe BOJbI); OIBITOB, WJUIIOCTPUPYIOLIMX MPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil (ropeHue, peakluyu pa3joKeHUs, COeAMHEHUs]); paclio3HaBaHUE HEOPTraHUMUECKUX BEIIECTB C

IIOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

2.1

2.2

Hewmeramis! u ux COCIMHCHUA

OOmass xapaktepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTE€pHbIE CTENEHU
okucineHus. CTpoeHue M (PU3UUECKUE CBOICTBAa MPOCTHIX BEUIECTB — TaJOreHOB. XUMHUYECKHUE
CBOICTBa Ha mpuMepe Xjopa (B3aUMOJEIHCTBHE C MeETalJlaMH, HEMETaUlaMM, UIEeJI04aMHu).
Xnoposoaopos. ComnsiHast KHCIIOTa, XMMHUYECKHE CBOWCTBA, MOIy4YeHue, puMeHenue. JleiictBue xiaopa

1 XJIOPOBOJIOPO/1a HAa OPraHU3M uesloBeKa. BaskHele XI0puabl U UX HaXO0XKAEHHUE B IPUPOE

O6mras xapaktepuctuka 37eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpOEHHS aTOMOB, XapaKTEPHBIE
crenienn okucieHus. CtpoeHne u (U3NUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJAa U CEpHI.
AnIOTpomHBIE MOAM(PHUKAIMKM KHCIOPOJa W Cephl. XUMHUYECKHe CBoMcTBa cepbl. CepoBoIOpoO,
CTpoeHHe, (U3NYECKHE U XUMHUYeckhe cBoicTBa. OKCHABI Cepbl KaK MPEACTABUTENH KHUCIOTHBIX
okcuoB. CepHast KUCIIOTa, (pU3NUECKHEe U XMMHYECKHE CBOMCTBA (0OIIMe KaK MpecTaBUTeNs Kilacca
KHCIIOT M crhernuduieckre). XUMUYECKUE PEaKIiy, JeKallie B OCHOBE MPOMBINUIEHHOTO Croco0a
nojaydyeHus: cepHol KuUcIoThl. [Ipumenenue. Conm CEepHOM KHCIOTHI, KAa4eCTBEHHAs peakius Ha
cynbdar-uoH. Haxoxaenwe cepel W €€ coelWHEHUH B mpupoje. XUMHUECKOE 3arpsi3HEeHUe
OKpY’Karolllel Cpelbl COCTUHEHUSIMHU Cephl (KUCIOTHBIE JOXKHU, 3arps3HEHHE BO3AyXa U BOJOEMOB),

CIOCOOBI €ro MPeIoTBpPAIIECHUS

2.3

OOmast xapakrepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE

CTETIeHH OKHCIEHUs. A30T, paclpocTpaHeHHE B MPHUpoAE, (U3UYECKHEe M XHUMHYECKHE CBOMNCTBA.




KpyroBopot azora B mpupoae. AMMHUAK, ero (hu3MYecKUe M XMMUYECKHE CBOICTBA, MOJIyuYCHHE H
npuMmenenue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas
peakius Ha MOHBI aMMOHUS. A30THast KHCJIOTa, €€ MmoydeHue, Gu3nyeckiue U XUMUYEeCKUe CBOWCTBA
(obmue kak mpeacTaBuUTeNs Kiacca KUCIOT U crenuduyeckue). Mcnonb3oBaHne HUTPATOB U CoJieit
aMMOHHSI B KayeCTBE MHUHEPAIBbHBIX YHOOpeHHH. XUMHUECKOE 3arps3HEHHE OKPYKAIOUIeH Cpelibl

COCIUHCHUAMH a30Ta (KI/ICJ'IOTHBIG JO0XKIU, 3arpA3HCHUC BO3yXa, IIOYBEI 1 BO,Z[OéMOB)

2.4

®dochop, amnorponHsie Momudukamuu Gochopa, ¢GuU3MUECKHEe U XUMHYECKHE cBoWcTBa. OKcH
dochopa(V) u dochopHas kuciora, QuUIMUIECKHE W XUMHUYCCKHUE CBOHCTBA, IMOJIyYCHHUE.

Hcnonb3oBanue ¢pocdaToB B KaueCTBE MUHEPAIBbHBIX YI00peHU

2.5

Obmas xapaktepuctuka 31eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHsSI aTOMOB, XapaKTepHbIE
CTETIEHH OKHCJICHUS. YTJIEpOJ, aUIOTPONHbIE MOIU(UKAIMK, PACIpPOCTpAaHEHHE B TPHUPOJE,
¢busznueckue W XUMHYeCKue cBoiicTBa. Azacopbuus. Kpyrosopor yrimepomga B mpupoge. OKCHIBI
yriaepoaa, X (pU3NYeCKue U XUMUYECKUE CBOICTBA, JEHCTBHUE HA JKMBBIE OPraHU3MBbI, IOJyUYEHUE U
MpUMEHEHHE. OKOJIOTUYECKHue MpoOJeMbl, CBs3aHHble ¢ okcuaoMm yraepoaa(lV); rumoresa
r7100abHOTO TOTEIUICHUS KJIMMAaTa; NapHUKOBBIM 3¢ ¢dekT. YrompHas Kuciora u €€ Colu, HuX
¢du3nueckue M XUMHUYECKHE CBOWCTBA, MOJydyeHHUE M IpuMeHeHue. KadecTBeHHas peakuus Ha
kapOoHar-moHbl. Mcmonb30Banue KapOOHATOB B OBITY, MEIHMIIMHE, NMPOMBIIUIEHHOCTH MU CEIBCKOM

X03SIUCTBE

2.6

2.7

HepBOHa‘laﬂbHHe MIOHATHS 00 OpTraHUYC€CKUX BCIICCTBAX KAK O COCAUMHCHUAX YIIICpOJda (MeTaH, OTaH,
OTWJICH, al€TUJICH, 3TAaHOJI, I'IMICPUH, YKCYCHasa KI/ICJ'IOTa). Hx cocTtaB U XHMHUYECKOE CTPOCHHUC.
[ToHsiTHE O OMOJOTHYECKH BaXKHBIX BCIICCTBAX: KHUPaAX, 6em<ax, yriieBoJax — M UX pOJIM B KU3HU

YCIOBCKaA. MaTepHaﬂbHoe CAWHCTBO OPraHNUYCCKUX U HCOPTaHNYCCKUX COC}II/IHGHI/Iﬁ

Kpemuuii, ero ¢usmyeckue W XUMHUYECKHE CBOICTBaA, MojydyeHHE U mpuMeHeHHe. CoeauHEeHHs
KpeMHusi B npupojge. O6mue npencraBieHus o0 oxcuzae kpeMHUs(IV) M KpeMHHEBON KHUCIIOTE.
Cunukatel, UX HMCHOJB30BaHUE B OBITY, MEIUIMHE, NPOMBIIIJICHHOCTH. BaxkHeilne cTpouTenbHble
MaTepuajbl: KepaMHuKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. I[Ipobinembr Ge3zomacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XUMHUYECKUH OSKCHEPUMEHT: HU3y4yeHHE OO0pa3llOB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSHOU
KHCJIOTBI; TIPOBEIEHHE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPHUI-HOHBl M HAOIIOJCHHE MPU3HAKOB HX
MIPOTEKaHMS; OMBITHI, OTPAXKAIOLINE (PU3NUECKUE U XUMUYECKHE CBOIMCTBA IaJIOT€HOB U X COEAMHEHH
(BO3MOKHO  WCIIOJB30BAaHUE  BHJICOMATEpPUANIOB); O3HAKOMJIGHHE C oOOpasllaMH  XJOPHUOB
(raJloreHu1I0B); 03HAKOMJICHHE C O0pa3laMHu cepbl U €€ COeAMHEHUSMH (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); HaOIIOIEHUE TIpoIiecca OOYTIIMBaHMsI caxapa Mo/1 JeHCTBUEM KOHIICHTPHUPOBAHHON
CepHON KHUCIIOTHI; M3Y4YEHHE XHUMHUYECKHMX CBOWCTB pa30aBIeHHONW CEpHOM KHUCIOTHI, MpPOBEICHHE
KaueCTBEHHOW peaklMu Ha cyib(paT-uoH U HaOIIoJeHHe NMpu3HaKa e€ MPOTEeKaHUs; O3HAKOMIIEHUE C
¢u3nyeckuMu CBOWCTBaAMHM a30Ta, (ochopa M UX coenuHEHHH (BO3MOXHO HCIIOJIb30BaHHUE

BHJICOMATEepHAIOB), oOpa3liaMu a30THBIX U (ochopHBIX ymoOpeHuii; moiiydeHue, coOupaHue,




3.1

pacro3HaBaHUE U U3Y4YCHUE CBOWCTB aMMMAKA; IIPOBEICHUE KAUYECTBEHHBIX PEaKlMii Ha MIOH aMMOHUS
u GochaT-uoH U U3yYeHHE IPU3HAKOB X IPOTEKAHUS, B3aUMOAECHCTBIE KOHIICHTPUPOBAHHONW a30THOM
KHCIOTBI € MeAbl0  (BO3MOJKHO HCIOJB30BAaHME BHJECOMATEpPUANIOB); H3Y4E€HUE MOJeENel
KPUCTANIMYECKUX PEIIETOK anmasa, rpaduta, (yjuiepeHa; 03HAKOMIICHHE C IPOLIECCOM aacopOLUU
pPacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOMCTBOM IPOTUBOrasa; IIOJIy4YEHHUE,
coOupaHue, pacro3HaBaHUE M M3Y4YEHUE CBOMICTB YIVIEKHCIOrO Ta3a; NpPOBEIEHHE KauyeCTBEHHBIX
peakuuii Ha KapOOHAT- U CHUJIMKAT-MOHbI M M3yYEHHUE MPU3HAKOB MX IIPOTEKAHUS; O3HAKOMJIEHHE C
IPOAYKIMEH CHUIMKATHOW IPOMBIIIJICHHOCTH; PELICHUE JSKCIEPUMEHTAIBHBIX 3aJad [0 TeMe

«Baxxuelnne HeMeTaUIbl U UX COSAUHEHUS
MeTtanibpl 1 UX COCIUHECHUS

OOmias xapakTepUCTHKAa XMMHUYECKHUX JJIEMEHTOB — METaUIOB HAa OCHOBAHMU HUX IIOJOXKEHUS B
Ilepuonnueckoil cucreme xumuueckux siemeHToB J.1. MenneneeBa u crpoenust atomo. CTpoeHue
MeTaIoB. Metaimnueckas CBS3b M METaUIMYECKasi KpUCTalInyecKas: pemérka. JIeKTPOXUMHUECKUN

paa HaHpH)KeHI/Iﬁ MCTaJJIOB

3.2

dusnueckue U XMMUYECKHE CBOHCTBA MeTayioB. OOuIre crnocoOsl mosydyeHus MeTauioB. [lonsTtue o
KOPpPO3HHM METAaJUIOB, OCHOBHBIE CIIOCOOBI 3amMThl MX OT Koppo3uu. CruiaBel (cTanb, YyryH,

TIOPAFOMUHUN, OpOH3a) U UX IPUMEHEHHE B ObITY U MPOMBIILICHHOCTH

3.3

[Ilemounble MeTauibl: MojokeHHEe B llepuommueckod cucremMe xumMuyeckux dnemeHToB JI.H.
MeHieneeBa; CTpOEHUE UX aTOMOB; HaXOXKJeHUe B pupoae. Guzndeckre u XUMUYECKHe CBOMCTBA (Ha
npuMmepe Hatpuss M Kanus). OKCUAbl U THIPOKCHIBI HaTpus W Kanus. [IpumMeHeHHe MIe0uHbIX

METAJIOB U UX COCAUHECHUHN

3.4

3.5

3.6

3.7

[[{eoyHO3EMENBHBIE METAIBI MarHuid W KaJbLUU: IonokeHue B Ilepuoamueckoir cucreme
xuMuueckux snemeHToB [[.M. MengeneeBa; CTpOEHHME HX AaTOMOB; HAXOXIECHHE B MPUPOJE.
dusnyeckrue ¥ XUMUYECKHE CBOMCTBA MarHWs M Kajibllvs. BakHelne coeTMHEHUS KaabIus (OKCHI,

TUAPOKCHI, cOJIn). JKECTKOCTH BOBI U CITOCOOKI €€ YCTpaHEHUSs

Amomunuii: nonoxkenue B Ilepumommueckor cucteme xumuueckux sieMmeHtoB J[.M. MeHnneneeBa;
CTpOEHHME aroMma; HaxoxJeHue B mnpupoae. Duznyeckue M XUMHUYECKHE CBOMCTBA aIFOMHHUAL

AmdoTepHbIe CBOWCTBA OKCHJIA U TUAPOKCHIA ATFOMUHUS

Keneso: mnonoxenne B llepmoamyeckoir cucreme xumuueckux snemeHToB .M. Menneneesa;
CTPOEHHE aTOMa; HaxXOXKJeHue B npupoje. OPuznueckre U XMMHUUYECKHE CBOMCTBa »xene3a. OKCUIBI,

ruapoxcuabl v conu xenesza(ll) u xxeneza(lll), ux cocras, cBolicTBa U MOTyUYEHHE

XUMUYECKUN SKCHEPUMEHT: O3HAaKOMIIEHHE C O00pa3llaMM METa/lIOB M CIUIaBOB, MX (HHU3MUECKUMU
CBOMCTBAMM;  M3yYEHHE  pe3ylbTaTOB  KOPPO3UUM  METAIJIOB  (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHIA KallbLMs M HATpUs C BOAOH (BO3MOXKHO
HCII0JIb30BaHNE BUIEOMATEPUAJIOB); UCCIIEIOBAaHUE CBOMCTB KECTKON BOABI; IIPOLIECCA TOPEHUS JKETIE3a
B KHUCJIOpOZE (BO3MOXHO HCIIOJIb30BAaHHE BHIEOMATEPUANIOB); MPU3HAKOB MPOTEKAHUS KAaueCTBEHHBIX

peakuuii Ha HMOHBI (MarHus, Kaiuplus, amoMmuHus, nuHka, xenesa(ll) m xenesa(lll), memu(ll);




HaOJItOJICHWE W OIMHCAaHWE TPOIECCOB OKPAIIMBAHMS TUIAMEHU WOHAMU HATPHsI, KaJlUs U KalbIUs
(BO3MOXKHO HCMOJb30BaHUE BUICOMATEPHUAIOB); HCCIEIOBaHHE aM(OTEPHBIX CBOMCTB THIPOKCHIA
QTIOMUHUS U TUAPOKCHAA IIMHKA;, pPEIICHHE HKCICPUMEHTANbHBIX 3aj1ad 1o Teme «Baxneitmme

METaJlJIbl U UX COCAHUHCHUS))

4  Xumus U OKpyKarolas cpesia
Hossie matepuainsl 1 TexHonoruu. BemiecTBa n Matepualbl B TOBCEIHEBHOM KU3HU YelIOBEKa. XUMUS
4.1 u 3mopoBbe. be3onacHoe UCIONb30BaHUE BELIECTB M XMMHMUYECKUX peakiuil B ObITy. IlepBas momorb
MIPU XUMUYECKHUX 05KOT'aX M OTPaBICHUSIX
OCHOBBI 3KOJIOTUYECKON T'PaMOTHOCTH. XUMHUUYECKOE 3arpsisHeHue okpyxkaromied cpeast [1JK. Posb
4.2 XUMUM B pEIICHHH HKOJOTHYECKUX MpodseM. [IpupogHble HCTOUYHUKH YIIEBOJOPOJOB (YroJb,
MIPUPOIHBIH ra3, HeTh), MIPOIYKTHI UX MEPEPaOOTKH, UX POJIb B OBITY U MPOMBILIUIEHHOCTH
e XUMUYECKUH OKCIIEPUMEHT: M3yuyeHHue 00pa3lloB MarepualioB (CTEKJIO, CIUIaBbl METaJlIoOB,

IIOJINMEPHbIE MaTepUaJIbI)




ITPOBEPAEMBIE HA OI'S 10 XUMHUU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon

NpoBepsieMoro
TpeOOBaHMSI

1

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro YPOBHS 0CBOEHMSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHUsI HA OCHOBE
o1rocC

[IpencraBnenue:

11

1.2

1.3

2.1

O II03HABa€MOCTH SIBJICHUH MPUPOJbI, MOHMMaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB
XUMHAYECKOH HAayKd Kak OO0JacTH COBPEMEHHOI'O €CTECTBO3HAHHWS, KOMIIOHEHTa OOIIei
KYJIBTYpbl U MPAKTUUYECKOH NEeSATEIbHOCTH YEJIOBEKAa B YCIOBHUAX COBPEMEHHOI'O OOIIECTBa;

IMIOHUMAaHHEC MECTa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

0 HAYYHBIX METOJAaX IIO3HAHUA, B TOM YHUCIIC DKCICPUMCHTAJIBHBIX H TCOPECTUYCCKUX
MCTOHax HUCCICAOBaHNA BCUICCTB U U3YUYCHUSA XUMHUUCCKUX peaKHHﬁ; YMCHHEC UCITIOJIB30BATb

MOACIHN IJIA 00BACHCHUS CTPOCHHUA aTOMOB U MOJICKYIJI

o cthepax mpodecCHOHATBLHOW IEATSIBHOCTH, CBS3aHHBIX C XHUMHEW W COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBaHHBIMH Ha JOCTHI)KEHHMSIX XUMHUYECKOM HAayKd, YTO IIO3BOJIUT
o0yJaromuMcsl paccMaTpuBaTh XUMHIO Kak cdepy cBoeil Oymymei mpodeccHoHanbHOMI
JeSITeIbHOCTH U ClIeNaTh OCO3HAHHBIM BHIOOp XMMHUHU Kak HPOQHIBHOIO HpeaMeTa Mpu

nepexo/ie Ha ypOBEHb CPeAHEro o01ero oopa3oBaHus

BJ'Ia,HeHI/Ie CHUCTEMOM XWUMHWYECKHX 3HAHHH H YMCHHUE MPUMCHATH CHCTEMY XHMHUUYCCKHX

3HaHUH, KOTOpas BKJIKOYAECT:

BAKHEHUIINE XMMHWUYECKHE TIOHATHSA: XMMHUYECKHN DJIEMEHT, aTOM, MOJEKYJa, BEIECTBO,
IIPOCTOE U CJIOXKHOE BELIECTBO, OJHOPOAHAs M HEOJHOPOAHAs CMECh, OTHOCHUTEIBHBIC
aTOMHAasl M MOJIEKYJISIPHAsk MacChl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00bEM, OKCHMJ, KHCIOTa, OCHOBaHME, COJb (CPEAHss), XMMHYECKas peaklus, peakluu
COEJMHEHUS, PEAKIMU PA3JIOKEHMsI, PEaKlIHUU 3aMellleHHs,, peakluu OOMEHa, TEeIIOBOM
3 QeKT peakuu, IK30- U FIHJOTEPMUUECKHE PEAKIIUH, PACTBOP, MaccoBas A0JI XMMUYECKOTO
JJIEMEHTAa B COEAMHEHUH, MacCoBasi A0Js M IPOLEHTHAs! KOHIIEHTPAIUs BEIECTBA B PACTBOPE,
PO aTroMa, DJIEKTPOHHBIN CIOW aToma, aToMHas OopOuTaj b, paglyCc aroma, BaJIEHTHOCTb,
CTENEHb OKHCIICHUS, XUMUYECKas CBS3b, DJIEKTPOOTPHULATEILHOCTD, OJISIPHAs W HEMOJIIpHAs
KOBAJICHTHAsl CBsA3b, WOHHAs CBA3b, METAJUIMYECKas CBsA3b, KPUCTALUIMYECKass pelIETKa
(aTomMHasi, MOHHAs, MeTaJUIM4YecKas, MOJEKYJspHasi), UOH, KaTHUOH, aHWOH, 3JEKTPOJIUT U
HE3JIEKTPOJIUT, HIEKTPOTUTHYECKAs UCCOLMAINS, PEaKIU HOHHOTO 0OMEHa, OKUCIUTEIbHO-
BOCCT@HOBHTEJIBHBIE PEAKIIMH, OKMCIUTEIb U BOCCTAHOBUTEIb, OKHCIICHUE U BOCCTAHOBIICHUE,
ANIEKTPOJIN3, XUMUYECKOE DPAaBHOBECHE, OOpaTHMble W HEOOpaTUMbBIE pEeakIMH, CKOPOCTh

XUMUYECKON peakuuu, karanuzatop, [IJIK, koppo3us meTauioB, CIuIaBbl

2.2

OCHOBOITOJIArarolye 3aKOHbI XUMHUU: 3aKOH COXPaHEHUsI MacChl, iepuoandeckuii 3akon .M.




MeneneeBa, 3aKOH IMOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo

2.3 TEOPUH XUMUHU: aTOMHO-MOJIEKYJISIpHAs TEOPUS], TEOPHS SJICKTPOTUTHUECKON AUCCOLUAIIH
3 Brnanenune ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOLLICH :
YMEHHE TPAaBWIIBHO HCIIONb30BaTh H3YyYEHHBIC BEIIECTBA W MaTepHaibl (B TOM YHUCIE
MUHEpaJIbHble yIOOpEeHHs, METaulbl M CIUIaBbl, MPOJYKThl IepepabOTKH MPUPOIHBIX
31 MCTOYHUKOB YIJIEBOI0POAOB (YIS, MPUPOIHOTO ra3a, HepTr) B OBITY, CETLCKOM XO3SIHCTBE,
' Ha IPOMU3BOJCTBE M IOHMMAaHHE 3HAYEHUsS KHUPOB, OEJIKOB, YIJIEBOAOB JUIsl OpraHu3Ma
YeJI0BeKa; yMEHHE NPOTHO3UPOBATh BIMSHUE BEHIECTB M XHMHUYECKHUX IMPOIECCOB Ha
OpraHu3M 4YeJI0BeKa M OKPYKAOLIYIO IPUPOIHYIO CPENY
3.2 YMEHHUE UHTErPUPOBaTh XMMUYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX YUE€OHBIX IPEIMETOB
33 HAJIMYHE OIBITa Pa0OTHI C Pa3IMYHBIMU MCTOYHHKAMH WH(POPMALIUU 110 XUMUH (Hay4Has U
' Hay4YHO-TIONYJISIpHAst IUTEpaTypa, CJI0BAPH, CIPAaBOUYHUKHU, UHTEPHET-PECYPChI)
yMeHUE OOBEKTUBHO OLIEHHMBaThb MH(GOPMAIMIO O BELIECTBAaX, UX MPEBpAILECHUSIX U
3.4 MPaKTUYECKOM IPUMEHEHUM U YMEHHE UCIOJIb30BaTh €€ JUIs pelleHuss ydeOHo-
[03HaBaTEIbHbIX 3374
Brnanenne ocHoBaMHM MOHATMHHOrO amnmapaTa M CHUMBOJIMYECKOTO $3bIKA XHMHUH JUIS
4 cocTaBlieHUs] (OPMYJI HEOPraHMYECKHUX BEIIECTB, YPAaBHEHHH XHMHUYECKHX pEaKIuii;
ocHoBaMHu xuMudeckoit HomeHknaTypsl (IUPAC u TpuBHanbHOIR)
YMeHne oObSICHATh CBSI3b MOJOXKEHHUs dieMeHTa B Ileproauueckoil cucreMe ¢ YMCIOBBIMU
. XapaKTePUCTHKAMH CTPOCHHUSI aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsif siipa, olmiee
YHCIIO 3JIEKTPOHOB), paclpe/ielIeHUeM 3JIEKTPOHOB IO SHEPreTHUECKUM YPOBHSAM aTOMOB
MEPBBIX TPEX MEPUOIOB, KAJHS U KaJIbIIUS
[IpencraBnenne o MEPUOANIECKON 3aBUCHMOCTH CBOWCTB XMMHUYECKUX 3JIEMEHTOB (paamyc
5 aToMa, JIEKTPOOTPHUIATEIBHOCTD), IPOCTHIX U CIO0XKHBIX BEIIECTB OT MOJ0XKEHUS HIIEMEHTOB
B Ilepnonnyeckoii cucreme (B MaJIbIX NEpUOJaX W TIABHBIX MOATPYIIIAX) U dJIEKTPOHHOTO
CTPOEHUS aToMa
7 YMmenue knaccuuuupoBath:
7.1 XUMHUYECKHE ITIEMEHTBI
7.2 HEOPTraHUYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIINH
8 YMeHune onpenensTh:
8.1 BAJICHTHOCTh M CTENEHb OKUCIICHUS XUMUYECKUX IEMEHTOB, 3aps]] HOHA
8.2 BUJ XUMHUYECKON CBSI3U M TUI KPUCTAIUIMYECKON CTPYKTYPHI B COSIMHEHUSX
8.3 XapakTep Cpebl B BOAHBIX PACTBOPaxX BEIIECTB (KUCIOT, OCHOBAHMA)
8.4 OKHCIIUTEIb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBath GU3NUECKUE U XUMUYECKHE CBOMCTRA!




MPOCTBIX BEIIECTB (KHCIOPOMA, O30H, BOJAOPOJ, rpadurt, anmMas, KpeMHHH, a30T, docdop,

o1 cepa, XJI0p, HaTpUM, KaJIuid, MarHui, KaJabIlui, ATFOMAHUAN, KEJIE30)
CIIO)KHBIX BEIIECTB, B TOM YHCIE€ UX BOJHBIX PacTBOPOB (BOJa, aMMHAaK, XJIOPOBOAOPOI,
CEPOBOJIOPO, OKCUIBI U TUAPOKCcH b MeTaluioB I-I1A rpymnmn, amomunus, menu (1), nunka,
9.2 xenesa (11 u 1), okcunsr yraepona (I u 1V), kpemuus (1V), azora u dochopa (11l u V),
ceppi (IV u VI), cepuucras, cepHas, azorucras, a3zoTHas, QocdopHas, yrombHas,
KpeMHHUEeBasi KUCI0Ta U X COJIN)
MIPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa U
9.3 CTPOCHHSI, TPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT UX CBOWCTB, BO3MOKHOCTh MTPOTEKAHUS
XUMHUYECKUX MPEBpAIICHUN B PA3IMYHBIX YCIOBHUSIX
10 YMeHue COCTaBISATh MOJIEKYJISIPHBIEC U HOHHBIC YPABHEHUS PEAKIIHii, B TOM YHUCIIE:
10.1 peakIuii HFOHHOTO OOMEeHa
10.2 OKHCIIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIONINX XUMHUYCCKUE CBOMCTBA M3YYCHHBIX KJIACCOB (TPYII) HEOPTaHUYICCKUX
' BEIIECTB
10.4 MOATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 VYMeHue BBIYUCIIATh (TPOBOUTEH PACUETHI):
111 OTHOCUTENIbHYI0 MOJICKYTSIPHYIO W MOJSPHYIO MAacchl BEIIECTB, MAacCOBYIO JOJIO
' XUMHYECKOTO JJIEMEHTA B COSAMHCHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMUYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3on
114 M0 YpaBHEHHSIM XUMUYECKUX pEaKlUid U HaAXOAWTh KOJMYECTBO BellecTBa, 00BEM U Maccy
' peareHToB WU MPOAYKTOB PEaKIIHH
12 Bnanenue (3HaHue 0CHOB):
OCHOBHBIMH METOJIAMH HAyYHOTO TIO3HAHWS (HAOJIOJCHUE, W3MEPEHHE, HSKCIICPUMECHT,
121 MOJICTTUPOBAaHUE) TPU HW3YYCHHHM BEIIECTB U XUMHUYECKHX SBICHUH; yMEHHE
chopMyIupOBaTh MPOOIEMY U TIPEIIIOKUTH MYTH €€ PEIICHHS
192 0e3o0macHOi paboThl ¢ XMMUUYECKUMHU BEIIECTBAMU, XUMUYECKOU TIOCYION U TaOOpaToOpHBIM
' o0opyaoBaHHEM
MpaBWJIaMH OE€30MacHOTO OOpaIleHHs] C BEIIeCTBAMHU, HCIOJIB3YEMBIMA B TIOBCETHEBHOM
123 KU3HU, TIPaBUJIAMH TIOBEJICHUS B LIEJSX COEPEKEHUS 3/I0POBbS M OKPYKAIOIICH TPUPOTHOM
' Cpelbl; MOHMMaHKUE Bpeaa (OMacHOCTH) BO3/EHUCTBUS Ha >KUBbIE OpraHU3MBbl OMPEeIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHHS U IPEIOTBPAIICHHS UX BPETHOTO BO3ACHCTBUS
13 Hanwune mpakTUYecKWX HABBIKOB IUIAHUPOBAHUST H  OCYIIECTBICHUS  CIEAYIOLIUX
XUMHUYECKHUX IKCIIEPUMEHTOB:
13.1 M3y4eHHEe W ONMHCaHWe (PU3UYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE C (PU3UYECKHUMH U




XUMHWYCCKUMH SABJICHUAMM, OIBITHI, HJIIJTFOCTPHUPYIOMIUC NPHU3HAKU MMPOTCKAHUA XUMHWYCCKUX

peakuuii

13.2

M3Yy4EHHE CIIOCOO0B pa3zesieHus: cMecei

13.3

IMOJIYUYCHHUEC KHCJIOpOJa W HM3YYCHHE €TI0 CBOP'ICTB; IMOJIY4CHHE BOAOpOJa M HU3YUYCHHE €TI0
CBOﬁCTB; MOJIYYCHHC YTJICKUCIIOIO ra3a U HU3Yy4YCHUC C€ro CBOﬁCTB; MMOJIY4YCHHEC aMMHaKa U

HU3YUYCHHUEC €TO CBOICTB

13.4

MIPUTOTOBJICHHE PACTBOPOB C OMPECIEHHON MacCOBOM 10JIel pacTBOPEHHOTO BEIIECTBA

135

13.6

MPUMEHEHHE MHIUKATOPOB (JIakMyca, METHJIOpaHka U (QeHoadTanenta) A OnpeaeieHus

XapakTepa Cpelibl B pacTBOpaxX KUCIOT M IIEI0YeH

UCCIIeIOBaHNE U OMKCaHKE CBOMCTB HEOPTaHMYECKHUX BEIIECTB PA3JIUUHBIX KJIACCOB; U3y4YEeHUE
B3aUMOJICUCTBHUSI KHUCJIOT C METa/UIaMH, OKCHJIaMH METaUIOB, pPACTBOPUMBIMU U
HEPAaCTBOPUMBIMH ~ OCHOBAHHUSIMH, COJISIMM; T[IOJYYEHHE HEPACTBOPUMBIX OCHOBAHHMIA,
BBITECHEHHE OJIHOTO METajula APYTMM H3 pacTBopa COJIM; HCCIEeIOBaHUE aM(OTEpHbIX

CBOICTB TUAPOKCHUAOB aIlFOMHUHUA U HUHKA

13.7

pellIeHHE HKCIEPUMEHTANbHBIX 3afad mo TemaM: «OCHOBHbBIE KJIacChl HEOPTaHMYECKHX
COCIMHECHUIY; «DNEKTPONIMTHYECKasT AuccolManusy; «BaxHelmne HeEMeTalibl U UX

COCANHCHUA», «Baxnaelne MeTaJIbl U UX COCIOHUHCHUA»

13.8

XUMHUYECKHE 3KCIIEPUMEHTHI, WITIOCTPUPYIOIIUE MPU3HAKY MPOTEKAHUS PEAKIMA MOHHOTO
o0MeHa; Ka4yeCTBEHHBIE pEeaKIIMU Ha IPUCYTCTBYIONINE B BOJAHBIX PACTBOPaX MOHBI: XJIOPHUI-,
OpoMua-, moauna-, cyabgar-, ¢docdar-, kapOboHAT-, CUIMKAT-aHHUOHBI, TUIAPOKCH]I-MOHBI,
KaTHOHBl aMMOHMSI, MarHus, KajblUs, allOMUHUS, Kene3a (2+) u xenesza (3+), meau (2+),

IIUHKA

14

YmMmenue:

141

14.2

NPpEACTABJIATL PE3YJIbTAThl DKCIICPUMCHTA B (1)0pMe BBIBOAOB, A0Ka3aTCJIbCTB, I‘pa(bI/IKOB 151

Ta0JINII ¥ BBISIBJIATH SMIUPUYECKUE 3aKOHOMEPHOCTHU
yCTaHABJIMBAaTh CBSI3M MEXJy peaJlbHO HAONI0AeMbIMH XHMHUYECKHUMHU SBICHUSIMH U
rpoLeccamu, MPOUCXOIAUIMMHI B MaKpO- U MUKPOMHUPE, OOBSICHITH IPUYMHBI MHOT000pa3us

BCIICCTB



INHEPEYEHD 2JIEMEHTOB COIEPKAHUS, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox IlIpoBepsiemblii 3jIeMEHT COJePKAHUS
1 [lepBoHavabHBIE XUMUYECKHE TOHSATHUS
1.1 Yuctsie BemecTBa U cMecu. CiocoObI pasieneHus cMeceit
19 ATOMBI U MOJNEKYJIbl. XUMHUYECKHUE 3JIeMEHThl. CHMBOJIBI XMMHYECKUX 3JeMeHTOB. [IpocTeie u
' CJIOJKHBIC BEIIIECTRA.
1.3 Xwumwuueckas popmyrna. BaleHTHOCTh aTOMOB XHMHUYECKUX 3JIeMEHTOB. CTEIeHb OKUCIICHUS
14 3aKOH MOCTOSHCTBA cocTaBa BemiecTB. OrHocuTenbHas aromHas Macca. OTHOcCUTEIbHAs
' MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XUMHYECKOT0 3JIEMEHTA B COEIUHEHUN
15 KomnyectBo BemectBa. Mosb. MonsipHas Macca. MousipHblid  00b€M  Ta30B.  B3amMocBs3b
' KOJINYECTBA, MACChl M YUCJIA CTPYKTYPHBIX €IMHUI BEIIECTBA
16 du3nuecKkue U XUMUYECKUE SIBIICHUS. XMMUUYECKas peakiuss W e€ NMPHU3HAKH. 3aKOH COXpaHEHUs
' Macchl BEIIECTB. XUMUYECKHE YPaBHEHUS
5 [lepuonnueckuii 3akoH u llepumoamdeckas cucrtemMa xumuueckux snemeHtoB [[.M. Menneneena.
CtpoeHue aToMOB
Ilepnonuueckuii 3akoH. llepuomnueckass cucrema xumuueckux sneMeHTtoB /.M. MeHnneneesa.
2.1 | Ilepwoasl m Tpymmbl. OU3NYECKUN CMBICIT TMOPSJAKOBOIO HOMEpa, HOMEPOB MEpHOAa W TPYIIIBI
DJIEMEHTA
Crpoenue artomoB. CoctaB aroMHbIX sAnep. M3otonbl. OnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
2.2
000510uek aToMOB TiepBbIX 20 xuMuueckux snemeHToB [lepuoaudeckoit cucremsl [{.1. MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHWHU CBOWCTB XMMHUYECKHX JJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalus,
23 KanbIus (pagryca aTOMOB, JIEKTPOOTPULIATETHHOCTH, METANTMYECKUX U HEMETAIITUIECKIUX CBONCTB)
' M UX COEAMHEHHI B COOTBETCTBUU C TOJIOKEHHEM »3JieMeHTOB B llepromnueckodl cucteMe u
CTPOCHHUEM UX aTOMOB
3 Crpoenue BemecTsa
31 Xumuyeckasi cBsi3b. KoBajeHTHas (MONsipHAs M HEMOJSIPHAs) CBSA3b. DJIEKTPOOTPUIATEIILHOCTD
' XUMHYSCKHX 31eMeHTOB. MloHHas cBs3b. MeTanandeckas CBsI3b
3.9 Tunel KPUCTAIMYECKUX PEMETOK (aTOMHAs, WOHHAs, METa/UTn4yecKas), 3aBHCHMOCTb CBOWCTB
' BEILIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKU U BUJIa XUMHUYECKON CBSI3HU
4 Baxnelimue npencTaBuTeNd HEOPraHUYECKUX BellecTB. HemeTamisl U UX coequHeHus. MeTamibl U
HX COCIUHCHUS
Knaccudukanus ¥ HOMEHKJIATypa HEOPTraHWYECKHX COCIWHEHUH: OKCHAOB (colieoOpa3yroliue:
4.1 | oOCHOBHBIC, KHCIOTHBIC, aM(OTEepHbIE) W HECOJIeOOpa3ywIIre; OCHOBaHMHK (mETOYN |

HCPAaCTBOPUMBIC OCHOBaHI/ISI); KHUCJIOT (Kncnoponcozlepmamne u 6GCKI/ICJIOpOI[HBIe, OJHOOCHOBHBLIC U




MHOT'OOCHOBHBIE); COJI€H (CPEIHUX U KUCIBIX)

dusnyeckrue U XMMUYECKHE CBOMCTBA MIPOCTHIX BCHICCTB-HCMETAJIJIOB: BOOPOJ4a, XJIopa, KUCIOopoaa,

42 cepsl, a3ota, Gocdopa, yriaepoaa, KpeMHUS
43 Ouznyeckue U XUMUYECKUE CBOICTBA MPOCTHIX BEIIECTB-METAIJIOB: JIUTUS, HATPUSI, KaJlis, MarHUs U
' KaJIbLIMS, AIFOMUHUS, JKeJie3a. DIEKTPOXUMUUYECKUN psAJl HANIPSKEHUN METaJIOB
a4 ®u3nueckue M XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHHM HEMETAJUIOB: XJOPOBOAOPOJA,
' CEpOBOIOPOA, aMMHUAKa
45 dusnueckne W XUMHYECKHE CBOMCTBa OkcuaoB HemerawioB: cepel (IV, VI), asora(ll, 1V, V),
' docdopa(lll, V), yraepona(ll, IV), kpemuus(1V). [lonyueHne OKCHI0B HEMETAIIIOB
6 Xumuueckre cBoictBa oOkcuaoB: MetawioB IA-IIIA rpymm, twmaka, memu(ll) u xemesa(ll, 11).
' [TomyyeHue OKCUIOB METAILIIOB
47 XVWMHUYECKUE CBOWCTBA OCHOBaHMH W aMQPOTEPHBIX THIPOKCHIOB (HA TMpUMEpe THUIAPOKCHUIOB
' ATIOMHUHMUS, JKene3a, HuHKa). [lomyuyenne ocHoBaHMi 1 aM()OTEPHBIX THIPOKCHU]IOB
OO0mue XMMHYECKHe CBONCTBA KUCIOT: XJIOPOBOJIOPOAHOM, CEPOBOJOPOAHOMN, CEPHUCTON, CEPHOIA,
4.8  azorHO#, (hochopHOI, KPeMHUEBOH, yrolibHOH. OCcO0bIe XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOMN
CepHOI1 1 a30THOM kucnoT. [Tomyuenue kucior
4.9  OOume xuMUYeCKHe CBOMCTBA cpeAnux coneil. [lonydyenue coneit
410 [Tonyuenue, coOupaHue, pacrmo3HaBaHUE BOJOPOJAA, KHUCIOPOJA, aMMHaKa, YTJEKHCIOro rasza B
' naboparopuu
411 [Tonmyuenne amMmmHaka, CEpHON M a30THOM KHUCIOT B MPOMBIILIEHHOCTH. OO0IIKe CocoObI MOTyYeHUS
' METaJIIOB
4.12 TeHernyeckas CBS3b MEXKAY KJIaCCAaMH HEOPTAaHUYCCKUX COCTUHEHHM
5 | XuMHYecKHe peakuuu
Knaccudukanuss XUMHUUYECKMX peakIMi 10 Pa3IUYHBIM TPU3HAKaM: [0 YHCIY H COCTaBy
5.1 | yuyacTBYIOIIMX B pPEaKIMH BEUIECTB, MO TEIJIOBOMY A (HEKTy, IO U3MEHEHUIO CTEIEeHEH OKUCICHHUS
XUMHUYECKHUX AJIEMEHTOB
5.2 TemoBoit 3P peKkT XUMUUECKON peakuu, TEPMOXUMHUYECKHE YPaBHEHUS. DK30- U SHJIOTEPMUYECKHE
' peakuuu. TepMoxuMuueckue ypaBHEHUs
£ 3 OKHUCIATETEHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENN U BOCCTaHOBHUTENHU. [Iporiecch okucmeHus
' ¥ BOCCTAHOBJICHUS. DJIEKTPOHHBIN OalaHC OKUCIUTETHHOBOCCTAHOBUTEIHHON PEeaKIINU
£ 4 Teopust 37AEKTPOIUTUYECKON Auccouranuu. KaTHMoOHbI, aHMOHBI. DJIEKTPOIUTHI U HEJIEKTPOIUTHI.
' CunpHble U ciabble A1eKTpoInThl. CTeneHb AUCCOIUAINH
Ec Peakiun woHHOTO OOMeEHa. VYCIOBUA TNPOTEKAHHWS pPEaKIUd HMOHHOTO OOMeHa, TIOJMHBIE |
' COKpallCHHbIC HOHHBIC YPAaBHEHHUS PEaKIIUi
6  Xumus u oKpyxaromias cpena
6.1 | BemectBa u MaTepuanbl B MOBCEIHEBHOM JKU3HM 4elloBeKa. be3omacHoe HCIONb30BaHUE BEUIECTB H




XUMHUYECKHX peakuuil B jabopatopuu u Obity. IlepBas momomp MpH XUMHYECKHX OXOTrax H

OTpaBJICHUAX

Xumudaeckoe 3arpsA3HCHHUC 0pr>KaIOH_[CI‘/'I CpE€abl (KI/ICJ'IOTHBIG OOKIU, 3arpsA3HCHHUE IMOYBEBI, BO3/yXa U

BOJIOEMOB), CcHocoObl ero mnpenoTBpamieHus IlpenenbHas nomycTumasi KOHIEHTpAIUsi BELIECTB

02 (ITIK). Ponp XuMuu B pEHICHHH YKOJIOTMYECKHX MpoOJieM. YcCuieHHuEe NapHUKOBOTO 3¢ dekTa,
pa3pyleHre 030HOBOTO CIIOS
[Tpumenenue cepwl, azora, gocdopa, yriepoga, KpeMHUS W UX COCTUHEHHH B OBITY, MEIUIIMHE,
6.3 IPOMBIIIJICHHOCTH U CEJIbCKOM Xo3sicTBe. [IpuMeHeHne MeTamnoB W CIUIaBOB (CTallb, YYTYH,
' JIOPAIIOMUHMM, OpoH3a) B OBITY M NPOMBIIUICHHOCTH WX coeAuHeHwid. [loHsTHE O KOppO3wuH
METaJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU
6.4 [TpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB (yroiib, IPUPOHBIN ra3, He(Th), MPOIYKTHl UX MEPEPaOOTKH
' (OeH3uH), UX poJb B OBITY U IPOMBIIIIEHHOCTU
[TepBoHaYaNbHBIC MMOHATUS 00 OPTAaHUYECKMX BEHICCTBAX KAaK O COSMMHCHHUSAX yriaepoja (MeTaH, JTaH,
6.5 oTWieH, aleTHiIeH, STaHOJN, TJMIEPHH, YKCycHas kwuciora). [loHATHE O OHOIOTMYECKHM BayKHBIX
BEIIIECTBAX: KHUPax, OeJIKax, yriieBoax — U UX POJIH B )KU3HU YeJIOBEKa
7 | Pacuérsr:
7.1 | mo popmynaMm XUMUYECKHX COCTMHEHUI
7.2 | macchel (MaccoBoOil) 10K pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 | 10 XUMUYECKHM YPaBHEHUSIM
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