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HOACHUTEJIBHAASA 3AIIMCKA

[Iporpamma 1O XHUMHM Ha YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUS
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMI K pe3ysbTaraM OCBOEHUS OCHOBHOM
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIET0 00pa3oBaHus, MPEACTABICHHBIX
B OI'OC OOO, a Takxe Ha OCHOBE (QeaepaqbHON padodeil MnporpaMMbl
BOCIMTAHUSA U C YYETOM KOHUEMNIIMH MPENoiaBaHusl yueOHOro npeameTa « XUMUs»
B 00pa3oBareNbHbIX opranu3anusx Poccuiickoit denepanuu.

[IporpaMma mo XuUMUM Aa€T MpEACTAaBICHUE O IeNAX, OOIel cTpaTeruu
oOydeHHs, BOCHHMTAHUS U Pa3BUTUA OOYYalOIIMXCSA CPEACTBAMH Yy4eOHOTO
npeamera, yCTaHaBJIMBAaET  00s3aTeNnbHOE NpEeJAMETHOE  COJEpKaHUE,
OPEeLyCMAaTPUBAET PACIPEAEIICHHE €ro IO KiaccaM U CTPYKTYPUPOBAaHHE IO
pazzienaM M Te€MaM HOpPOrpaMMbl MO XHMHUH, ONPENENSET KOJWYECTBEHHBIE U
KayeCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTyEMYIO
MIOCJIEI0OBATENbHOCTh  HM3YYEHHS XUMUUM C Y4YETOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM Y4yeOHOro Ipoliecca, BO3PACTHBIX
O0COOCHHOCTEM  O0yYarolmuxcs, OINpeAeNsieT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a Takke TpeOOBaHUN K
pe3ysbTaraM 00y4eHMsI XUMUU Ha YPOBHE LeJel U3yueHus MpeaMeTa 1 OCHOBHBIX
BUJOB Y4Y€OHO-IIO3HABATEIbHON JE€ATEIbHOCTH O00YyYaromerocs IO OCBOEHUIO
y4eOHOT0 CO/IepKaHMUs.

3HaHUE XUMHUHU CIYXUT OCHOBOW JUisi (DOPMHUPOBAHUS MHUPOBO33PEHUS
oOyyarouierocs, €ro npeicTaBIeHU O MaTepUATLHOM E€AUMHCTBE MHUpPA, BAXKHYIO
pOJib UIpalOT (QOpMHUpPYEMbIE XUMHEH NPEJCTaBICHHUS O B3aUMOIPEBPALECHUSIX
SHEPTUM U 00 SBOJNIOLUMU BEUIECTB B MPUPOJE, O MyTAX PEHICHUS TI0O0ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPTreTUUECKOM,
MUIIEBON U 3KOJOTHUYECKOM O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET  pealv3allud  BO3MOXKHOCTEH  JUIsi  CaMOpa3BUTHS U
(opMUpOBaHUS KyIbTYPhl IMYHOCTH, €€ 001IeH U (PyHKIIHOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJl B ()OPMUPOBAHUE MBIIUIEHUS M TBOPUYECKUX CIHOCOOHOCTEM
oOy4JaromuXxcsi, HAaBBIKOB HX CAMOCTOSITENIbHOM  Yy4eOHOW JeSATeIbHOCTH,
AKCIIEPUMEHTAIBHBIX W MCCIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX Kak B
MOBCEAHEBHOM KM3HU, TaK U B IPO(PecCHUOHATBHOMN 1eITeTbHOCTH;

3HaKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIUICHHS, 3aKJIabIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsA/1a HA €UHCTBO IIPUPOJBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH O00YUaIOLIUXCS;

CrocoOCTBYEeT (HOPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B DKOJIOTMYECKOE
00pazoBaHKe 00yJArOITUXCHS.

JlanHbple HampaBieHHss B OOy4YeHUMM XHMHHM OOECHEUMBAIOTCSA CIEHU(PUKON
CoJlep>KaHHUsA  y4eOHOTrOo  MpeaMeTa, KOTOpbIM  sIBISETCS  MEJaroruyecku



aIaITHPOBAHHBIM OTpaXKeHHEM 0a30BOM HAYKH XMMHUU Ha OTIPEACTIEHHOM 3Tare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I1Iero oOpa3oBaHus OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIMMUCA CUCTEMbl NMEPBOHAYAIBHBIX MOHSATHUN XHWMHHU, OCHOB
HEOPraHWYECKOW XHUMHM H HEKOTOPBIX OTHECIBHBIX 3HAYUMBIX TIOHATHI
OpPraHUYECKON XUMHUH.

CtpykTypa cojep>kaHusi MPOrpaMMbl M0 XUMHUH CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOT0 Mojxoja K e€ mzydeHuro. ColiepKaHUE CKJIAIbIBAETCA U3 CUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE M CUCTEMBI TOHATUM O XUMUUYECKOMN
peakimu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPraHWU30BaHbI 110 MPUHIUITY
MOCJIEA0BATENILHOTO Pa3BUTHS 3HAHHI HA OCHOBE TEOPETUUYECKUX MNPEICTABICHUN
Pa3HOTO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3axkona /1. 1. MeHnneneesa kak OCHOBHOTO 3aKOHA XUMUY;

— Y4YEHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TPEACTABICHHA 00 BIEKTPOIUTUUYECKON JHCCOUMAlMU BEIIECTB B
pacTBOpax.

TeopeTndueckre 3HAaHUS PpPACCMATPUBAIOTCA HA OCHOBE OJMIUPUYECKH
MOJTYYEHHBIX U OCMBICJICHHBIX (paKTOB, PA3BUBAIOTCS MOCIIEIOBATEIIHFHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBINONHSS (GYHKIUM OOBSICHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U IOITYYECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TMporpaMMbl 1O XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
NPEACTABICHNS] O XUMUUYECKON COCTABISAIONIEN HAYyYHOM KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM TMPHUPOJIbl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U
METOJaM TMO3HaHWS B Hayke. M3yyeHue XHMHUU MPOUCXOJUT C TMPUBICUCHUEM
3HAHUW U3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyKaIUi MUpPY,
«bwuosnorus. 5-7 kinacce» u «P@usunka. 7 Kinacey.

[Ipu w3ydeHMM XUMHH TPOUCXOAUT (PopMUpOBaHWE 3HAHHWK OCHOB
XUMUYECKOM HAyKH Kak 00JIaCTH COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTUYECKON
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBHI.
3amaya y4yeOHOTO MpeAMeTa COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHYECKHX
3HaHUN — BaKHEUIIMX ()aKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKHUX TMOJIOKECHUH,
JOCTYIHBIX O00OOIECHN MHPOBO33PEHUYECKOTO XapaKTepa, s3bIKa HAyKH, B
OpUOOIIEHUM K HayyHbIM METOJaM I[IO3HAHUS I[P H3YYEHUH BELIECTB U
XUMUYECKUX PEaKkiui, B POPMUPOBAHUM U PA3BUTUU MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHHMH B Y4e€OHO-TIO3HABATEIIbHOM W Y4eOHO-HCCIEA0BATENIbCKON
NESITEIbHOCTH, OCBOCHMM TIpaBWJI OE€30MacHOTO OOpalieHusi ¢ BEIIeCTBAaMHU B
MMOBCEIHEBHOM JKU3HMU.

[Ipu M3yyeHurn XMMUU Ha YPOBHE OCHOBHOTO OOLIEr0 0Opa30BaHMS BAKHOE
3HaYEHUE MPUOOPENH TaKue MeNn, KaK:



— (opMHpOBaHHE WHTEIEKTyaJIbHO PAa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHHATHUIO PEIICHUH,
COCOOHOM aanTHPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHHS] Ha CHCTEMaTHYeCKOe MpUOOIIeHUE
0o0y4aromuxcsi K CaMOCTOATEIbHOW I03HABAaTEIbHOW JIE€ATENbHOCTH, HAYYHBIM
METOJilaM TO3HaHUsl, (POPMHUPYIOIIMM MOTHBAIIMI0O U Pa3BUTHUE CHOCOOHOCTEH K
XUMUU;

— obecrieyeHre yCIOBHH, CITOCOOCTBYIONIUX PUOOPETCHHIO 00YyJIaIOIIUMUCS
OTbITa Pa3HOOOPa3HOW MAEATEIHHOCTH, TMO3HAHWS M CaMOTIO3HAHUS, KITIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOLINX YHHUBEpPCaIbHOE 3HAYEHUE IS
Pa3IMYHbBIX BUJOB JIEATEIBHOCTH;

— (QopMmupoBanue oOmeld (QYHKIMOHATIBHOM W €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE YMEHHA OOBSICHATh W OLEHUBATh SBJICHUS
OKPY’KaIOIIIETO MUPA, UCIOJIb3YS 3HAHWUSI U OIBIT, MOJYyYEHHbIE MPHU HU3yYEHUU
XUMUHM, TPUMEHSATh WX TMpPU pEIIeHUH MNpoOjeM B TOBCEAHEBHON KHU3HU U
TPYAOBOU IEATEIBHOCTH;

— (dopmupoBanre y oOydarouMxcss TyMaHUCTHYECKUX OTHOUICHH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUW M7 BBIPAOOTKH HKOJIOTHUECKH
1eIecooOpa3HOro MOBEACHUS B OBITY M TPYJIOBOW JAEATENHHOCTH B LEISIX
COXpaHEHHMs CBOETO 3/I0POBbs U OKPYXKAIOLIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CAMOKOHTPOJIO M
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NMpOQUIs M HAIPaBIEHHOCTU AaJbHEHIIETO
00yueHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX U HU3YyYCHHS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pazoBanusi, cocrapiseT 136 yacoB: B 8 kacce — 68 yacoB (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPKXAHUE OBYUYEHUA
8 KNIACC

IlepBoHaya/ibHbIe XUMHYECKHE IOHATHS

IIpenmer xumun. Ponp XuMHUM B KU3HU 4YellOBEKa. XUMHUS B CUCTEME HayK.
Tena m BemectBa. PuU3MUECKUE CBOWCTBA BEWIECTB. ATPEraTHOE COCTOSTHUE
BenlecTB. [loHsATHE O MeTOnax Mo3HaHMWS B XUMHH. YUHCThIE BEUIECTBA U CMECH.
CrniocoObl pa3neneHus cMeceit.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE deMeHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThIe 1 CIOKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BewlecTB. OTHOcUTeNbHAs aToMHass macca. OTHOCUTENbHAs
MOJIEKYJIsIpHast Macca. MaccoBast 1011 XUMUYECKOTO JIEMEHTA B COEAMHEHUU.

KosmmuectBo BemectBa. Monbs. MonspHaas macca. B3anmMocCBsA3b KOIMYECTBA,
Macchl W 4YHMCIAa CTPYKTYpPHBIX €AMHUI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHHIA.

@u3NUEeCKUEe U XUMUYECKHUE SIBJICHUS. XUMHUUYECKasl peakuus U €€ MPU3HaAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeCKHe ypaBHeHUs. Krnaccudukamms
XUMUYECKUX pPEaKIUi (COeTMHEHNs, Pa3I0KEHUs, 3aMEeILIeHNs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOM MOCYAOH, MpaBWjaMu pabOThl B 1abOpaTopuu U
npuéMaMu oOpalleHust ¢ J1abopaTopHbIM 00OPYJOBAHUEM, U3YUYEHUE U ONMUCAHUE
duznuecknx CBOWCTB 00pa3l0OB HEOPraHWYECKHX BEIIECTB, HAOIIOJCHUE
¢u3znueckux (I1aBJI€HUE BOCKA, TasHUE JIbJA, PACTHPAHHME caxapa B CTYIIKE,
KUIIEHHE W KOHAEHCAIMs BOJAbI) U XMMHUYECKUX (FOpEHUE CBEYM, NPOKAIMBAHUE
MEJTHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) SBJIICHWH, HAOII0ICHUE 1
OMMCaHUE MPU3HAKOB MPOTEKAHMUSI XUMHUYECKHX pEeaklMil (paszioxkeHue caxapa,
B3aMMOJIEWCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, paziokeHHue TMAPOKCHIA
menu (IT) mpu HarpeBaHuu, B3auMOJEHCTBHE Keme3a ¢ pactBopoM cosr meau (1),
U3y4YeHHUe CIoCcOOOB Pa3elieHHs] CMECE: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBIMIAPUBAHUE, NUCTWLIALNA, XpoMarorpadusi, IPOBEACHUE OUYUCTKU MMOBAPEHHOMN
CoJIM, HAOJIOJIEHWE W  ONHUCAaHHE  pEe3yJbTaTOB  IPOBEACHHS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(ILIApOCTEPIKHEBBIX ).

Baxueimue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmechk razos. CocraB Bo3gyxa. Kucimopon — anemeHT U mpocrtoe
BenecTBo. HaxokneHuwe kucimopoga B Tpupoje, (GU3MYecKue U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenue xuciopoma. CrocoObl
NOJIydeHUs] KuUciaopoAa B JabopaTOpuM W NPOMBIIUIEHHOCTH. Kpyrosoport
Kuciopoza B mpupojie. O30H — auioTpoIiHas MOAUGUKAIIIS KUCIOPOIa.



TemnoBoit ekt XuMudeckol peakiuu, TEPMOXUMHUYECKHE YpPaBHEHMUS,
9K30- U HHIAOTEPMHUYECKHE peakUuu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3/lyXa, YCUICHHE MAPHUKOBOIO 3(h(PeKTa, pa3pylieHue 030HOBOTO CIOSL.

Boaopon — »smemeHT u mpocrtoe BemecTBo. HaxoxaeHue Bomopona B
npupone, Guuyeckue U XUMUYECKHME CBOICTBA, MPUMEHEHHUE, CII0COObI
noxydenus. Knucnorel u conm.

Monnsipablit 00BEM Ta30B. Pac4€Thl 10 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHL
Hacplmiennble M1 HEHACBIIIEHHBIE PACTBOPBL. PacTBOPMMOCTH BEHIECTB B BOJE.
MaccoBasi 10Jis1 BelllecTBa B pacTBOpPE. XUMHUUECKHE CBOMCTBA BOAbL. OCHOBAHUSI.
Ponb pactBOopoB B mpupojie U B KH3HU 4desioBeka. KpyroBopot Bo/bl B IPUPO/IE.
3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOTHBIX BOJ.

Knaccudukanus neopranmyeckux coemuHeHuid. Oxcuanl. Kitaccupuxarus
OKCHJIOB:  cojieoOpa3yromiue  (OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIE) U
HecosieoOpazyrone. Homenknarypa oxcugoB. Dusnyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lomydyeHrne OKCUI0B.

OcHoBanus. Kiaccudukaiuss OCHOBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. PHU3MYECKME U XUMUYECKHE CBOWCTBA
ocHoBaHuM. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinoT. dusznueckue u
XAMUYECKUE CBOMCTBA KHUCIOT. Psanm aktuBHoctm MmetamioB H. H. bekerosa.
[lomy4deHue KucIor.

Conu. Homenknatypa coneid. @U3MUECKUE U XUMHYECKHUE CBOWMCTBA COJIEH.
[Tony4denue cosen.

I'eneTnueckas CBs3b MEXKAY KiIaCCaMU HEOPTAHUYECKUX COEAUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEIEIEHUE COAEPKAHUSA KUCIOPOAa B BO3/IyXE, MOJIyUYEHHUE,
coObupaHue, pacro3HaBaHWE ¢ UW3YYEHHWE CBOWCTB KHUCJIOPOJa, HAOIIOCHUE
B3aMMOJICHCTBHUSl BEIIECTB C KHUCIOPOJAOM M YCIOBUS BO3HMKHOBEHUS U
peKpamnieHus TOopeHus (moxapa), O3HAKOMJIEHHE C oOpa3lnaMud OKCHUIOB U
ONMHMCAaHWE HMX CBOWCTB, MOJy4YeHHE, COOMpaHME, PACMO3HABAHME W H3Y4YCHUE
CBOMCTB BOJOpOJia (ropeHue), B3auMojeicTBie Bojopoja ¢ okcuaoM meau (1)
(BO3MO’KHO HCIIOJIb30BaHUE BUJIeOMaTepUaioB), HaOIOAeHHE 00pa3IloB BEIIECTB
KOJMYeCTBOM 1 MoOJb, HCCIEOBaHHE OCOOCHHOCTEH PACTBOPEHHS BEIECTB C
pa3IM4HON PAcTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C OMNPEICIEHHOU
MacCOBOW J0JIel pacTBOPEHHOrO BEIIECTBA, B3aMMOJICUCTBUE BOJBI C METaIaMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIB30BAaHUE BUIECOMATEPUATIOB),
UCCJIEIOBAaHUE O0pa3l0OB HEOPTraHWYECKUX BEHIECTB Pa3IMYHBIX KJIACCOB,
HaOJII0JIeHuE U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH,
u3yueHue B3aumojerctBus okcuga meau (II) ¢ pacTBopoM CepHOW KHUCTOTHI,
KHCIIOT C MeETaulaMHU, pPEaKUUil HeUTpalu3aluuy, MOJIYyYEHHE HEPaCTBOPUMBIX
OCHOBaHMM, BBITECHEHHE OJHOTO METAJUla IPYyTMM W3 PacTBOpa COJM, PEUICHUE



SKCIIEPUMEHTAIIBHBIX 33/a4 N0 TeMme «BaxHelmme Kiacchl HEOPraHWYECKHUX
COEIMHEHUNY .

Iepuoanyvecknii 3axkon u Ilepuoanueckasi cucreMa XMMUYECKUX IJI€MEHTOB
. . MenaeneeBa. CTpoeHue aToMOB. XUMHUYeCKasi CBA3b. OKNCIUTEIBHO-
BOCCTAHOBHUTE/IbHbIE PeaKIIUN

[lepBbie TOMBITKK KiIacCU(PUKAIMK XUMUYECKUX dJeMeHToB. [lonsthHe o
rpynnax CXOAHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIEJOYHO3EMEIbHBIE METaJIbl,
raJloreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEpPHBIE OKCUIbI
U TUAPOKCHUIBI.

ITepnoanueckunt 3akoH. [lepuoguueckas cucrema XUMAYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  Koporkonepuoanas U JUIMHHONEpUOAHAs  (HOpMbl
[Tepnoanueckont cucreMbl xumuueckux aemMeHToB . M. MenneneeBa. [lepuonasr
u rpynmnbl. DHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYNIbI AJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. Dnektponsl. CTpoeHue
AJEKTPOHHBIX ~ 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKHUX DIIEMEHTOB
[lepnomnueckor cucrembl JI. WM. MenpeneeBa. XapaKTepUCTUKAa XHUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuognueckont cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHsS paguyca aTOMOB XHMHYECKHUX DSIJIEMEHTOB,
METALTNYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYIIaM U MEePUoIaM.

3Hauenue [lepuoguueckoro 3akoHa u [lepruoan4ecKon CUCTEMBI XUMUYECKUX
3JIEMEHTOB Ul pa3BUTHs Hayku W npaktuku. [[. WM. MenpeneeB — yuy€Hbli U
rpakJIaHuH.

Xumuueckasi cBa3b. KoBajeHTHast (MOJspHAsT M HEMOJISIpHAs))  CBSI3b.
DIIEKTPOOTPULIATENHHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucineHusi.  OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tpouecchl OKHUCIEHHsS U BOCCTaHOBIEHHS. OKUCIUTENH U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpaslloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICUCTBHE
TUAPOKCUJA LIMHKA C pAaCTBOpPAMHU KHUCIOT M IIEJOYEH, MPOBEACHUE OIbBITOB,
WUTIOCTPUPYIOIIUX —~ TPUMEPHl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIMiA
(ropeHue, peakiny pazaoKeHHs], COSAUHEHUS).

Mesxcnpeomemmnbnie ceasu

Peanmuzanust MeXNpeaMETHBIX CBSI3€M NMpPU W3yYEHHH XMMHH B 8§ Kiacce
OCYILIECTBJISIETCS. 4epe3 HCIOJNIb30BaHHE KaK OOIIMX €CTEeCTBEHHO-HAYUYHbIX
MOHSITUH, TaK U MOHITHUH, SBISIONIMXCS CUCTEMHBIMU JUIsI OTAEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIM (pakT, TUMOTE3a, TEOpHS,
3aKOH, aHaJlu3, CHUHTE3, Kilaccu(ukanus, TMEepUOJANYHOCTb, HAOJIOIECHUE,
AKCIEPUMEHT, MOJEITUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusnka: Marepusi, aToM, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU]I,
W30TOIIBI, PaANOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKAN 3apsill, BELIECTBO, TEIO,



00BEM, arperaTHoe COCTOSIHME BEIIECTBA, ra3, (PM3NUECKUE BETUUYHHBI, CTUHHUIIBI
U3MEPEHMsI, KOCMOC, IUTaHEThI, 3BE371b1, CoHLIE.

buonorus: porocuntes, aApixanue, ouocdepa.

['eorpadus: armocdepa, rupocdepa, MUHEPAIbI, TOPHBIE TIOPOIbI, TIOJIE3HbIE
UCKOTIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUuMH4YecKas peaKkuus

ITepunoanueckuit 3akoH. [lepuoguueckas cucrema XUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aTromMoB. 3aKOHOMEPHOCTH B H3MEHEHHUHM CBOMCTB
XAMHUYECKUX DJJIEMEHTOB TMEPBbIX TPEX TMEPHUOJOB, KIS, KAIbLUUS W HX
COCIMHEHU B COOTBETCTBUH C TMOJIO)KEHUEM 3JIEMEHTOB B Ilepuomnueckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHre BeliecTBa: BHUAbl XUMHYECKOW CBSI3U. THIBI KPUCTATITMYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKUA U
BUJ1a XUMHUYECKOM CBSI3U.

Knaccudukanyss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMHUUYECKHUE
CBOMCTBA BEIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHU, TEHETUYECKas CBS3b HEOPTaHUYECKUX BELLECTB.

Kinaccudukanus XuMU4eCcKuX peakiuil Mo pa3InyHbIM MpHU3HaKaM (110 YHUCITy
U COCTaBy YYacCTBYIOIIUX B pEaKIMU BEIIECTB, MO TEIIOBOMY 3(GdeKTy, Mo
U3MEHEHUIO CTENEHEW OKUCICHHS XUMHYECKUX DJIEMEHTOB, MO OOpaTHUMOCTH, IO
y4acTHIO KaTaju3aTopa). DK30- U HIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
YPaBHEHUS.

[lonsiTue o ckopoctn xumuueckol peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusix. [IoHITHe O TOMOTeHHBIX M TeTepOTEHHBIX
peakuusx. [lonstue o karanuse. [lonsaTre 0 XuMu4ueckoM paBHOBeCHU. DAKTOPHI,
BIIUSIONIME HA CKOPOCTh XMUMHUYECKOW PpEAKIMU M TOJIOKEHUE XHMHUYECKOTO

PaBHOBECHSI.
OKMCIUTENBbHO-BOCCTAHOBUTENIBHBIE ~ pEaKIMU,  AJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON ~ peakiuu. CocraBneHue  ypaBHEHHI

OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  HUCIOJB30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust NEKTPOTUTUIECKON JUCCOUALINU. DIIEKTPOJIUTHI U HEAJIEKTPOIHUTHI.
Katnonsl, annonsl. MexaHnu3M JIHCCOUMALMU BEHIECTB C PA3JIMYHBIMUA BUIAMH
XuMH4Yeckoi cBs3u. Ctenensb aucconyanun. CUIbHbBIE U CTa0bIe 3JIEKTPOIUTHI.

Peakiiun noHHOTO OOMEHa. Y ClI0BUS MPOTEKAHUS PEaKIIUi HOHHOTO 0OMEHa,
IIOJIHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMH M COJICE B CBETE MPEACTABICHUM 00 DICKTPOITUTHUYECKOU
nuccoruanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSITHE O TUAPOIU3E COTEH.

Xumuueckuu IKCnRepumMeHm

O3HAKOMJICHUE C MOJECIAMU KPUCTAUIMYECKUX PEIIETOK HEOPTAaHUYECKUX
BEIIECTB — METANIOB W HeMeTauioB (TpaduTa M aiamasza), CI0KHBIX BEIIECTB



(x7mopuaa HATpUs), UCCIEIOBAHNE 3aBUCHUMOCTH CKOPOCTH XMMHYECKON peaKIuu
OT BO3JICUCTBUS Pa3IUYHBIX (HAKTOPOB, HCCICIOBAHUE DJICKTPOIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MpoOIlecca JTUCCONMANMKM KHWCJIOT, IENoYeli W coJel
(BO3MOXHO  WCIMOJB30BAaHWE BHUACO MAaTEPUAIOB), TMPOBEACHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKKM  MPOTEKAaHUS  pEeaKIud  HWOHHOTO  OOMeEHa
(oOpazoBaHue oOcajaka, BBIACICHHE Ta3za, OOpa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPhl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PCAKIIHM
(ropeHue, peakiuu pasloKeHHUs, COSAUHEHHMS), paclOo3HABaHUE HEOPTAHUYECKUX
BEIICCTB C TIIOMOIINBIO KAYECTBECHHBIX PpEAaKIMd HA HWOHBI, pEIICHUE
AKCIIEPUMCHTATBHBIX 3a]1a4.

HemeTaJiibl U MX cOeIMHEHUS

OOmrass xapakTepucThKa TajgoreHOB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (u3NYecKhe CBOMCTBA MPOCTHIX
BEIIECTB — TAJONeHOB. XHWMHYECKHE CBOWCTBA Ha IMpPHUMEPE  XJOpa
(B3aMMOJEHCTBUE C METAJIaMH, HEMETAJUIaMH, IIejlo4aMH). XJIOPOBOIOPO.
ComnsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YeHHUE, NpUMeHeHue. JleicTBue
XJOpa U XJOPOBOJAOPOJA HAa OPTaHU3M 4YeJOBEKa. BaxxHelmme XJIOpUIbl U HUX
HAax0>KJICHUE B MIPUPOJIE.

OOmas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OcoOOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE cTereHu okucieHuss. CTpoeHune U (PU3MUECKHE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJA U CEPbl. AJUIOTPOINHbIE MOIU(DHUKAIIMU KUCIOPOIa
U cepbl. XuMHUUYeckue cBoMcTBa cepbl. CepoBOIOPOJ, CTpOEHHE, (PU3NYECKHE U
XUMUYECKHe cBOMCTBA. OKCHABI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJOB.
Cepnas kuciota, (QuU3MUECKHe W XHUMHUYECKHE CBOiicTBa (00mIME Kak
IPEACTaBUTENS Kjacca KHUCIOT U crnenududeckue). XUMHYECKHE PEaKIuH,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOMy4YEHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThI. COMM CEpHON KUCIOThI, KAUECTBEHHAs! peakius Ha
cynbdar-uoH. Haxoxaenuwe cepsl u €€ COEAMHEHWH B TPHUpPOjaE. XUMHUYECKOE
3arpsi3HEHHE OKpYKarollel cpefpl COSAUMHEHHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeA0TBPAICHUSI.

OOmas xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapAKTEPHBIE CTENEHU OKHUCIIEHHS. A30T, paCIpOCTPAaHEHHE B MPUPOJE,
dusnyeckue u xuMuieckue ceoricta. Kpyrosopot a3ora B mpupoae. AMMHAK, €ro
busznyueckre U XUMHUYECKHUE CBOMCTBA, ModyuyeHue u npuMmeHeHue. Coinu aMMOHUS,
uX (pU3MYEecKue U XUMUYECKUE CBOMCTBA, MpuMeHeHrne. KauecTBeHHas: peakius Ha
MOHBI aMMOHHUA. A30THasi KUCIOTa, €€ MOoJIydyeHue, (PU3n4ecKue U XUMHUYECKHE
cBOMcTBa (0OLIME KaK NpPEACTaBUTENs Kiacca KUCIOT U crheuuduueckue).
Hcnonb30BaHWEe HUTPATOB U COJEM aMMOHHUSI B KauyeCTBE MHUHEPAIbHBIX
yaoOpeHnil. XuMHUecKoe 3arpsi3HeHHE OKpY Karolel cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIC JIOXKIHW, 3arpsi3HEHHE BO3/AyXa, IMOYBBI W BoA0EMOB). dDocdop,
ajutorponiHbie Moaudukanuu docdopa, PuzMUecKue W XUMHUYECKHE CBOWMCTRBA.



Oxcun pochopa (V) u pochopnas kuciora, Gundeckne 1 XUMHUIECKUE CBOCTBA,
nosydeHue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPATbHBIX YAOOPEHUH.

OO6mas xapaktepuctuka 351eMeHTOB [VA-rpynmbel. OcoO€HHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHbIE  CTENEHU  OKHCICHUSA.  YTIJEepoJd,  aJIOTPOIIHbIC
MoauUKaIMKU, pacHpoCTpaHEeHUE B TNpupoje, (puudeckue M XUMHUYECKUE
cBoiicTBa. Ancop6musi. KpyroBopot yriepona B npupoje. Okcuabl yriepoja, ux
duznueckre W XUMHUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIydEeHUE U TMPUMEHEHHE. JKOJOTUYECKHUE MPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yriepona (IV), rumore3a rino0anbHOrO NOTEIUICHUS KJIMMara, IapHUKOBBIN
adexr. YroapHas KucaoTa U €€ cou, MX (U3HUECKUe U XUMHUYECKHUE CBOMCTBA,
noyiydeHue W mnpuMeHeHwe. KauecTBeHHas peakmuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanre kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIUICHHOCTH U CEJILCKOM
XO3SIMCTBE.

[lepBoHavasibHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHUSIX
yriepona (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEeH, TaHOJI, TJIULEPUH, YKCYCHasl KUCIO0TA).
[IpupomHbIE WMCTOYHWUKH YTJIEBOJOPOJOB (Yyroib, TPHUPOIHBIA Ta3, HEPTH),
IPOAYKTHl HX TepepaboTku (OEH3WH), UX POJIb B OBITY W MPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMONOTUYECKH BaXKHBIX BEIECTBAX: JKUpaX, OeNKax, yriieBojiax — 1 ux
poiM B KU3HM UeIOBeKa. MarepualibHOE €JAMHCTBO OpPraHUYeCKUX U
HEOPTaHUYECKUX COEAUHEHHIA.

Kpemunii, ero ¢usnmueckue M XHUMHYECKHE CBOMCTBA, IOJyYEHHE U
npuMmeHenue. CoenuHeHus: KpemHHsi B mpupone. OOuue mnpeacraBieHus o0
okcune kpemuus (IV) u kpemuueBoi kucinore. CHIMKAThl, UX MCIOJIb30BaHHUE B
OBITY, B MIPOMBIILICHHOCTH. BakHeillne CTpoUTeNIbHbIE MaTepualbl: KepaMHuKa,
CTEKJIO, IIEMEHT, 0eToH, ene300eToH. [Ipobimembl 6€30MmacCHOr0 HMCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEPHUAIIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnHepuMeHm

u3ydeHrue oOpas3ioB HEOPTaHUYECKUX BEIECTB, CBONCTB COJITHOW KUCIOTHI,
IIPOBE/ICHUE KAUECTBEHHBIX PEAKIIUi Ha XJIOPH-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMS, ONBIThL, OTpaXKalwIIue (U3NYECKHEe M XHMHYECKHE CBOMICTBA
TraJIOTEHOB M KX COEIMHEHHH (BO3MOKHO HCIIOJIb30BAaHUE BUEOMATEPHUAIIOB),
O3HAKOMJIEHME C o0Opa3naMu XJIOpUAOB (TaJIOrE€HUJIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COCOUWHEHUSMH  (BO3MOXKHO  HCHOJIb30BaHHE
BUJIEOMATEepHUANIOB), HAOJIOJEHUE Mpollecca OOyIIIMBAaHUS caxapa IMoJ JeHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KUCJIOTHL, MU3Y4YEHHE XHMHYECKHX CBOWCTB
paz0aBIE€HHON CEpHOM KUCIOTHI, MPOBEJCHNE KaUeCTBEHHOW peakliuy Ha CyibdaT-
WOH U HaOJI0JICHUE TpHU3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3HMYECKUMHU
cBoiicTBaMu azora, (ochopa M HX COCAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepHaIOB), oOpa3aMu a30THBIX U (POCHOPHBIX YIOOpEHU, MOTyUYCHUE,
coOupaHue, paclo3HaBaHWE U M3y4YEHHWE CBOMCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX PEaKIiii Ha MOH aMMOHHS U (ochar-uoH U M3ydyeHUe MPU3HAKOB
UX NIPOTEKAHMS, B3aUMOICMCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOKHO WCIIOJb30BaHUE  BHUJEOMATEPUAIIOB), M3yueHue  Mojenei



KPUCTAUIMYECKUX PEMETOK anmasa, Tpaduta, (QysuiepeHa, O3HAKOMICHHE C
IPOIIECCOM  acOpOLMKM PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOTA3a, MOJyYECHHUE, COOMpaHUE, paclo3HABAHUE U U3YyUYEHUE
CBOMCTB YIJIEKHMCIIOTO rasa, MPOBEJECHUE KAaYeCTBEHHBIX pEaklMii Ha KapOoHAT U
CUJIUKAT-UOHBI M H3Yy4YEHHE TNPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE HSKCIEPUMEHTAIbHBIX
3aJ1a4 1o TeMe « BakHelIe HeMeTalabl MU UX COCAUHCHUS.

MeTtaJuibl M UX COEIMHEHM S

OO0m1ast XxapakTepuCTUKa XUMHUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU
ux mnosioxkeHuss B llepuogmueckor cucreme xumuyeckux snemeHtoB . U.
MenpaeneeBa u cTtpoeHusi aroMoB. CTpoeHue MeTauioB. MeTajuimdyeckasi CBsi3b U
METAJNIMYECKasi ~ KPUCTAUIMYECKass  PemeTKa.  DIEKTPOXUMUUYECKUU  psif
HanpsKEeHUN MeTaioB. PU3NYECKUe U XMMUYECKHe CBOMCTBAa MeTailioB. O01me
CHoCcOObI MOoNy4YyeHus MeTawioB. [loHsTHE O KOPpPO3MM METAIOB, OCHOBHBIE
cnocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTallb, YyTyH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY ¥ IPOMBIILICHHOCTH.

[[lerounble MeTamIbl: NoJokeHUe B llepuonnueckoil cucTeMe XHUMHUYECKHUX
snemeHTOoB J[. 1. MenpneneeBa, CTpoO€HHME MX aTOMOB, HAaXOXKJICHUE B NPUPOJE.
dusnyueckre U XUMUYECKHUE CBOWMCTBA (Ha mpumepe HaTpus U kanus). OKcuabl u
TUJIPOKCUABl HaTpuss W Kanud. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COECIMHCHU.

IllenoyHo3eMenbHbIE METAUIBl MAarHuii W KalbLM: IIOJOXEHUE B
[lepnonnueckoil cucreme xumuueckux sneMeHToB [[. M. Menneneesa, ctpoenue
UX aTOMOB, HaX0XAEHUE B npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MArHUS
U Kanplug. Baxueimue coeauHEHHUS Kaiblusi (OKCUJ, THAPOKCHUI, COJIN).
XKécTkocTh BOJIBI M CIIOCOOBI €€ yCTPaHEHUS.

AnroMuHMi: onoxenue B [lepuoanueckoil cucreMe XuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpo€HHE aroMma, HaxOXJeHUE B Ipupoac. Pusnyeckue u
XUMUYECKHE CBOMCTBA altOMUHUSI. AMGPOTEpPHBIE CBOMCTBA OKCHIA U THAPOKCHA
ATFOMUHUSL

Keneso: nonoxenue B [lepuoguueckot cucreme XUuMHUYECKUX 3JIE€MEHTOB /.
N. MenpeneeBa, CTpOCHHE aToMa, HaxOXJeHHEe B mnpupone. dusnueckue u
XUMHUYECKUE CBOMCTBA kene3a. OKCubl, ruipokcuibl U conu xkenesa (1) u xxenesza
(III), ux cocraB, CBOICTBA U MOJTyUYCHHE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJIEHME C oOpa3llaMd METaUIOB W CIUIAaBOB, HUX (PU3NUECKUMHU
CBOMCTBAMHU, H3y4YCHHE  PE3yJbTAaTOB KOPPO3UH  METaUIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHUS OKCHJA
Kbl U HATpUsi C BOJOM (BO3MOKHO HCIIOJIB30BaHUE BUJIEOMATEPHUATIOB),
VICCIIEIOBAHUE CBOMCTB JKECTKOM BOJBI, MIPOLECCA TOPEHHUS KENle3a B KUCIOPOAE
(BO3MOXKHO  HCHOJIb30BAaHUE  BUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEaKIMii HA WOHBI: MarHus, KajblWs, ATFOMUHUSA, IMHKA, JKEJie3a



(IT) u xxene3za (III), meau (II), HaOMrOAEHNE M OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IUIaMEHU HWOHAMHM HaTpusl, Kaius U Kaiublugd (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATIOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3aj71a4 110 Teme «Baxknelue
METAJIJIbI U UX COCTUHECHUS.

XuMHS M OKPYKAOLIAS cpeaa

BemecTtBa 1 Marepuanbl B NMOBCEJHEBHOM XHU3HM 4YelloBeka. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObITy. IlepBas momorps npu
XAMHAYECKUX 0KOTaxX U OTPABICHUSIX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpeabl (MpelenbHas NOMyCcTuMas
KOHIIeHTpaius Beiects, nainee — [1/IK). Ponb xuMun B pemieHrn 3KOJIOTUYECKUX
npooeMm.

Xumuueckuii IKCnepuMenm:

M3YUEeHHE 00pa3I0B MaTEepUAIOB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHbIE
MaTepuabl).

Mesricnpeomemnuwie ceasu

Peanuzanus MeXNpeAMETHBIX CBSI3€M IMpHU HM3yYEHHM XUMHUU B 9 Kiacce
OCYIIIECTBIISICTCS 4Yepe3 HCIONIb30BaHUE KaK OONMX ECTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TIOHATHUM, SBJISIOIIMNXCS CUCTEMHBIMHU JJISI OTJEIbHBIX MMPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC TMOHSATHS: HAay4YHBIM (akT, rumoresa, 3aKoH,
TEOpHUs, aHalu3, CHHTE3, KiIaccuPukamus, IEepUOTUIHOCTh, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJCIUPOBAHUE, HU3MEPEHHUE, MOJENb, SBJICHUE, NAPHUKOBBIN
a3 dekT, TEXHOTOTHSI, MAaTEPUAITBL.

dusnka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TONBI, PAJMOAKTUBHOCTh, MOJEKYJIA, JJECKTPUUYECKUU 3apsifl, NPOBOJHUKH,
MOJIyTIPOBOJHUKH, JUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperatHoe COCTOSIHUE BEIIIECTBA, ra3, paCTBOP, paCTBOPUMOCTb, KPUCTATUTNYECKAs
pemérka, CruiaBbl, (PU3MUECKUE BEIUYWHBI, CAMHUIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TUIaHETHI, 3BE3/1b1, COHILE.

buonorus: ¢orocunTes, apxanue, Owocdepa, SKOCUCTEMA, MHHEPATbHBIE
y100peHHs, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, MTUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPATHI, TOPHBIE TIOPOJIBI, TIOJIC3HBIS
HCKOIIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.



IHVIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA IIPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JlngHocTHBIE pe3yJIbTaThl OCBOCHHMS MPOTPAaMMBI  OCHOBHOT'O  OOIIETO
00pa3oBaHMsl JOCTUTAIOTCS B XO0J€ OOy4YeHUs] XMMHHM B €JAMHCTBE Y4YEOHOW U
BOCIIUTATENILHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMA M JAyXOBHO-HPABCTBEHHBIMU II€HHOCTSMHU, NPUHATHIMU B
o0IIecTBe TMpaBWJIaMd M HOPMaMHu TOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COMATU3AITUN O0yJarOIIHXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaroIIUXCS
PYKOBOJCTBOBAaTHCSl CHUCTEMOW TO3UTUBHBIX I[IEHHOCTHBIX OpUEHTALHUN U
pACIIMPEHUE OIBITA AESATEIBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHUA:

IIEHHOCTHOTO OTHOUIIEHUSI K OTEUECTBEHHOMY KYJIHTyPHOMY, HCTOPUUECKOMY
M HAy4YHOMY HACIEUI0, TOHUMAHMS 3HAUYCHUS XUMHUUYECKOM HAyKU B KU3HU
COBPEMEHHOTO O0IIecTBa, CIIOCOOHOCTHU BIaJeTh JOCTOBEpHOU HHMOpMalmeil o
MEPEIOBBIX JIOCTWKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSX 00 yCTPOICTBE MUpaA U OOIIIECTBA;

2) TPasKIAHCKOr0 BOCIIATAHMSA:

MPEJICTAaBICHUSI O COLMAJIBHBIX HOpPMax MW TpaBWIaX MEAKIMYHOCTHBIX
OTHOIIECHUHN B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIEOBATEeNIbCKOM, TBOPYECKOW H  JAPYTMX  BHUJAX
JESATeIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM MAESITENIBHOCTU MPHU
BBITIOJTHEHUM Y4YeOHBbIX, TI03HABATENILHBIX 3aJlay, BBIMIOJTHEHUN XHUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUN YIECOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHHIO
U B3aMMOIIOMOIIM B TIpOIleCCE HATOM y4YEOHOW MESITEIbHOCTH, TOTOBHOCTH
OIlEHHWBAaTh CBOE TIOBEJCHME U TIOCTYNKM CBOUX TOBapUIIEH C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB,;

3) HEeHHOCTH HAYYHOT0 MO3HAHUS

MHUPOBO33PEHYECKHE MPEACTABICHUS O BELIECTBE M XMMHYECKOW pEaKIIuH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU WU COCTABJISIOLIUE
OCHOBY JJIS TIOHUMAaHUs CYITHOCTH HAyYHOW KapTUHBI MHpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBL, B3aAUMOCBSI3SIX YEIOBEKA C
MPUPOIHOM CPEJIOM, O POJIM XUMHUHU B TIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHBIE MOTHUBBI, HAIPABJICHHBIC Ha MOJYYCHHE HOBBIX 3HAHWH IIO
XUMHH, HEOOXOAMMBIE JIsI OOBSCHEHUS HAOJII0JaeMbIX IPOIIECCOB U SIBICHUH,
MO3HABaTEIbHOM, MH(OOPMAIIMOHHOW M YWUTATEIbCKOW KYyJIBTYPhI, B TOM YHCIIC
HAaBBIKOB CaMOCTOSITEIbHOM paboOThl ¢ Y4eOHBIMH TEKCTaMHU, CIPABOYHOM
JUTEpPaTypor, AOCTYNMHBIMH TEXHUYECKUMU CPEACTBAMH HUH(POPMAIIMOHHBIX
TEXHOJIOTHH;

HHTEpEC K OOYUYEHWI0O U TIO3HAHUIO, JI0003HATENHLHOCTh, TOTOBHOCTH M
CIIOCOOHOCTHh K €caMO0O0pa30BaHMIO, TMPOEKTHOM U  HMCCIIENOBATEIbCKOM



JESITeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIEHHOCTH M YpOBHS 0OydeHHUs B
JIalIbHEHUIIIEM;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HAHHME LEHHOCTU JKU3HH, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY
3I0pPOBbIO, YCTAHOBKM Ha 370pPOBBIH 00pa3 >KU3HM, OCO3HAHUE IOCIEICTBUN U
HENPUSATUE BPEIHBIX NMPUBBIYEK (YIIOTPEOIEHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHUsl),
HEOOXOJAMMOCTH COOJIOJIEHUST TPaBWJI  OE30MacHOCTH TMpPU OOpalleHuu C
XUMHUUYECKUMHU BEIECTBAMU B OBITY U pEaIbHOM JKU3HM;

5) TpyA0BOro BOCIIHTAHMSI:

MHTEpEC K MPaKTUYECKOMY M3Y4YEeHHUIO Npodeccuil u Tpya pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYyIAOBOW AEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUsI TMPEAMETHBIX 3HAHUA N0 XWUMHUHU, OCO3HAHHBIA BBIOOP
WHJMBUYAIbHOW TPAEKTOPUH MPOJOKEHUS 00pa30BaHuUsl C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHOU NpodecCuoHaTbHON AeSTETbHOCTH U PA3BUTHUSI HEOOXOJUMBIX YMEHUM,
TOTOBHOCTH aJalTUPOBATHCA B MPO(ECCHOHATBLHOM CPEJIE;

6) 3K0JIOrNYeCcKOT0 BOCTIUTAHMS

HKOJIOTUYECKU I11e71Ieco000pa3HOe OTHOUIEHUE K TMPUPOJIE KaK HCTOYHUKY
KU3HHU Ha 3eMile, OCHOBE €€ CYyIlIECTBOBAHMS, IOHUMAHHE LIEHHOCTH 370pOBOr0 H
Oe3omacHOro o00pa3a KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3MUEeCKOMY M TICUXHYECKOMY 370POBBIO, OCO3HAHHME LEHHOCTH COOJIIOICHHS
MpaBuJl 0€30MacHOTO MOBEIEHU MPU padOTE C BEIIECTBAMMU, a TAKXKE B CUTYyallUsX,
YIPOXKAOIIUX 30POBbIO U KU3HU JIFOJEH;

CHOCOOHOCTH MPHUMEHSTh 3HAHMS, MOJy4yaeMble MPU U3YYEHUM XHUMHH, IS
peLIeHus 3a1a4, CBA3aHHBIX C OKPY>KaIOLIEeW MTPUPOTHON CPEAOH, ISl TOBBIIEHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHUs TJIOOAIBHOIO  XapakTepa
AKOJOTUYECKUX MpOOJIeM M MyTed MX pelIeHusi MOCPEACTBOM METOJO0B XUMMUH,
SKOJIOTMYECKOTO MBIIUICHHS, YMEHNS PYKOBOACTBOBAThCS MM B ITO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAIBLHOM ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMETHBIX PE3YJbTATOB BBIIEISAIOT 3HAYUMBIE IS
(opMUpOBaHUS MHPOBO33PEHHUs OOILIEHAyYHble MOHATHS (3aKOH, TEOpHs,
IOPUHIIMII, TUIIOTE3a, PaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYTroe€.), KOTOpPbIE
HCIIOJIb3YIOTCA B €CTECTBEHHO-HAyYHBIX YUYEOHBIX NpEAMETax W IO3BOJSIOT Ha
OCHOBE 3HAaHUM U3 3TUX NPEAMETOB (HOPMUPOBATH MPEACTABICHUE O LETOCTHOM
Hay4YHOM KapTHUHE MHUpa, U YHUBEpCAJIbHbIE yueOHbIe AeicTBUS (TI03HABATEIbHBIE,
KOMMYHHKATUBHBIE, PEryJISTUBHBIE), KOTOpbIE oOOecneunBatoT (OPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSATENbHOMY IUIAHUPOBAHUIO U OCYLIECTBIECHUIO y4eOHOMU
JESITEHOCTH.

ITo3HaBaTe/IbHbIC YHHBEPCAJIbHBbIE yUeOHbIE e CTBUS
ba3oBble Jiornyeckue aeiicTBUA:



YMEHHUSl HUCHONB30BaTh MNPUEMBI JIOTUYECKOTO MBINUICHUS TPU OCBOEHUU
3HAHWI: PacCKPhIBaTh CMBICT XMMHUYECKUX MOHSITHM (BBIIEIATh UX XapaKTEpHBIC
MPU3HAKK, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMH TOHATHSMH), UCIOIB30BaTh
MOHATHS 151 OOBSICHEHUS OT/IENbHBIX ()aKTOB U SIBJICHUIA, BEIOMpPATh OCHOBAHUS H
KpUTEpUU I KJIacCU(UKALUKA XUMUYECKHX BEIIECTB M XUMHUUECKHUX PEaKIIUH,
yCTaHaBIWBATh MPUUYWHHO-CIEACTBEHHBIE CBSI3U MEXAY OOBEKTAaMU HW3YYCHUS,
CTPOUTH JIOTHUECKUE PACCYKIACHUS (MHIYKTHBHbBIC, J€TyKTUBHBIC, 110 aHAIOTHUHN),
JIeJ1aTh BbIBOJIbI U 3aKJIFOUEHUS;

yMEHHE TPUMEHSTh B TIPOIECCe TMO3HAHHS TMOHATHS (MIPEIMETHBIE W
MeTanpeaMeTHbIE), CAMBOJINYECKHE (3HAKOBBIE) MOJEIH, UCTIOIb3yeMble B XUMHUH,
npeoOpa3oBbIBaTh MIUPOKO NPUMEHSEMbIE B XUMUH MOJEIbHbIE MPEICTaBICHUS —
XUMHUYECKUW 3HaK (CHUMBOJ DJIEMEHTa), XuMu4yeckas GopMyna M ypaBHEHHUE
XUMHUUYECKON PEaKIMKU — NPU PEIICHUH Y4eOHO-TIO3HABATEIbHBIX 33[a4, C y4ETOM
ATUX MOJENIbHBIX MPEJICTABICHUN BBISBISATH U XapaKT€pPU30BaTh CYIIECTBEHHbIE
MPU3HAKU U3Y4YaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISIBIISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIE CBSI3U U
IPOTUBOPEUHS B U3YHUAEMbIX MPOIECCaX U SIBICHUSIX.

Ba3oBhIe ucciiegoBarejbLCcKye 1eiCTBUA.

YMEHHE HCMHOJIb30BaTh IOCTABICHHbIE BOMPOCH B KAaYeCTBE WHCTPYMEHTa
NO3HaHMs, a TakXKe€ B KadecTBE OCHOBBI Il (OPMHUPOBAHUS THIOTE3bl IO
MPOBEPKE MPABIIILHOCTH BBICKA3bIBAEMBIX CY KICHHIA;

OpHOOpETEeHNE OMbITa MO IJIAHUPOBAHHUIO, OPTaHU3AlMd M IPOBEICHUIO
YUYEHUYECKUX DKCIEPUMEHTOB, YMEHHE HaOlIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIBHO MPOTHO3MPOBATh €ro Pe3ynbTar, GOpMyIUpOBaTh 0000IIEHUS U
BBIBOJIBI TIO Pe3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIEIOBAHUS, COCTABISITh OTUET
0 MpoieNlaHHOM paboTe.

PaboTa ¢ undpopmanmei:

yMEHHE BBIOMpPATh, AaHAIWU3UPOBATb W HUHTEPIPETHPOBATh HHOOPMALIUIO
Pa3IMYHBIX BUJIOB M (OPM MPEACTABICHUS, MOIYYAEMYIO U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAs JUTEparypa XHUMHUYECKOrO COJIep)KaHUs, CHpPABOYHBIE
nocoOusi, pecypcel MHTepHeTa), KPUTHYECKH OIICHWBATh MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYI0 HHPOPMAITHIO;

YMEHUE MPUMEHATH pPa3IMYHble METOJIbI U 3alpOoChl MPU MOUCKE U OTOOpE
MH(GOPMALIMM U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX JUIsl BBHIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33]]a4 ONpPEIeIEHHOTO THIIA, TPUOOPETEHHUE OTbITA B
00JlacTW  UCHOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUM,
OBJIaJIEHUE KYJTbTYpPO aKTHBHOTO HCIIOJIb30BAHUS PA3TMYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITENIBHO BBIOMPATh ONTHUMAJIbHYIO (JOPMY NPECTABICHUS HHPOPMALUU U
WUTIOCTPUPOBATh peIIaeMble 33/Ja4d  HECJIOKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduKi U UIX KOMOMHALUSMY;

yMEHHE HCMOJb30BaTh M AaHAIM3UPOBAaTH B Ipolecce Y4yeOHOM U
UCCIIEIOBATENbCKON JeATENbHOCTH MHMOPMALUIO O BIWUSHUM MPOMBILIIEHHOCTH,



CEJILCKOTO XO3SHUCTBA W TPAHCIIOPTAa HA COCTOSIHHE OKPYKAIOIIEH MPUPOTHOM
Cpensl.
KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE TelCTBUS:

YMEHHSI 3a/JaBaTh BOMNPOCHl (B XOJe nuaigora W (Wik) AUCKYCCHUU) MO
CyIIecTBYy  0OCyxgaemMoil  Tembl, (OpPMYIUPOBATh CBOU  MPEUIOKEHUS
OTHOCHTEIHHO BBITOJTHEHUS TIPEII0KEHHOMN 3a/1a4H;

YMEHUS ~ TPEACTABNIATh  TOJYyYCHHBIE  pPE3yJIbTaThl  MO3HABATEIBHOM
JESITETPHOCTH B YCTHBIX W TMHCHBMEHHBIX TEKCTaxX; [elarb MPEe3eHTaIUIO
PEe3yIbTAaTOB BBHITIOJIHEHHS XUMHYECKOTO DKCIIEpUMEHTa (71a00paTOpHOTO OIIBITA,
nabopaTopHOM pabOTHI MO MCCIIETOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOCKTA);

YyMEHUS Y4eO0HOTO COTPYJHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOU
MO3HABAaTECILHOH W HWCCIICOBATEIbCKONH  JCATCIBHOCTH  TIPU  PEIICHUHU
BO3ZHUKAIONIUX TPOOJIEM Ha OCHOBE yuéra OOIIMX WHTEPECOB M COTIACOBAHMS
no3uuuii (00CyX aeHusi, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMbDY, KOOPIUHALIMS
COBMECTHBIX JICHCTBUM, OIpEIeNeHUe KpUTEPUEB IO OIEHKE KauecTBa
BBITIOJTHEHHOW paOOThI U PYTHE).

PeryasiTuBHbIe YHMBepCcaJIbHbIe y4eOHbIe eliCTBHSA:

YMEHHUE CAMOCTOSITEIBHO OMNPENENsTh UENH ACSITENIbHOCTH, IUIaHUPOBATh,
OCYIIIECTBIIATh, KOHTPOJIHMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSITEIbHOCTD, BBIOUpaTh Harbosee 3PPeKTUBHBIC CIIOCOOBI PEHICHUs] YUeOHBIX U
MMO3HABATEIbHBIX 3a7a4, CaMOCTOSTEIIBHO COCTABIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM JACHUCTBUM TNPU BBINOJHEHUH 3aJaHUM C YYETOM
MOJIyYEHUS] HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIUSX,
OIICHUBATh COOTBETCTBUE IIOJYYEHHOTO peE3yJbTaTa 3asBIICHHOW MW, YMEHHUE
WCII0JIB30BaTh U aHAIM3UPOBATH KOHTEKCTHI, TIPEJIaracMbIe B YCIIOBUH 3aaHUM.

INPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMEeTHBIX pe3yJbTaTOB IO OCBOEHUIO 005S3aTeIbHOTO
COJIep>KaHUsA, YCTAaHOBIIGHHOTO JaHHOW (eaepanbHOM paboueil mporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
nercTBuil, crnenudpuyueckue A IpEeAMETHOM  001acTu  «XUMHS», BHJbBI
NEATEIBHOCTM 1O  MOJYYEHWI0 HOBOTO  3HAaHMS, €ro  HWHTEpIPETALUH,
IpeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IMYHBIX YUYEOHBIX U HOBBIX CUTYyaLUsIX.

K koniy o0ydenus B 8 kjacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHHUM:

e PAaCKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IIOHATHUH: aTOM, MOJIEKYJIa,
XUMHMUYECKUN DJIEMEHT, IPOCTOEC BEIIECTBO, CIIOKHOE BEIECTBO, CMECh
(omHOpOAHAsT W HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTENbHAs AaTOMHAs H
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIpPHAsA Macca, MaccoBas
JI0JIsI XUMHUYECKOTO 3JIEMEHTA B COCAUHEHUH, MOJISIPHBIA 00BbEM, OKCUA, KUCIOTA,
OCHOBaHHE, COJIb, JJEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIECHUS, XHUMHUYECKas
peakuusi, KjJacCU(PUKAIUA peaklMid: peakKluu COCIUHEHUS, PEaKuU Pa3I0KeHHUs,
peaklMKu 3aMEIEHHUs, PEaKklHu OOMEHa, 5K30- W JSHJAOTEPMUYECKHE PEaKIIHH,



TEII0BOM 3 deKT peakiuu, SApO aToma, SJIESKTPOHHBIA CIOW aroMa, aToMHas
opOuTanb, paauyc aroMa, XUMHUYECKass CBsS3b, TOJISIpHAsT M HEMNOJspHas
KOBaJICHTHAs CBSI3b, HOHHAS CBSI3b, UOH, KAaTUOH, aHHMOH, PAacTBOP, MaccoBasi J0Js
BeleCTBA (MPOILICHTHAS KOHIIEHTpAIlUsI) B pacTBOPE;

e WIUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX ~XUMHUYECKHX TIOHSATUUA H
MPUMEHSTh ATU OHSATHUS PU ONMCAHUM BEIIECTB U UX MPEBPAILCHUM;

e CTIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JIJIsI COCTaBJICHUS (DOPMYJT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLINM;

e ONIPENICATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWMHAPHBIX COCIUHCHUSX,
CTETNICHb OKHCIICHHUS DJIEMEHTOB B OWHAPHBIX COCIWHECHUAX, MPUHAICKHOCTH
BEIIECTB K OMpPEACIEHHOMY KJIACCy COSAUWHEHUH 1o (GopMmysiaMm, BUJ XUMHUYECKOM
CBs3U (KOBAJICHTHASI U MIOHHAS) B HEOPTAHUUECKUX COCTMHEHUSX;

epackpeiBaTh cMbICT llepmommueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBaTh  TMOHMMaHWE  MEPUOJMYECKOW  3aBUCHUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX MojoxkeHus B llepuogudeckoil cucrteme, 3aKOHOB
COXpAaHEHUsI MAacChl BEIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJSPHOTO
y4eHHUs, 3aKoHa ABOTajipo;

e OINMCHIBATh M XapakTepu3oBaTh TabnuuHyto ¢opmy Ilepuoanyeckoi
CHUCTEMbl XMMUYECKUX AJIIEMEHTOB: pa3iinuaTh MOHSTHUS «TJaBHas moarpynma (A-
rpymmna)» u «mnobounas noarpynna (b-rpymnma)», manbie u OoJblive TMEPHOIBI,
COOTHOCHUTh 00O3HAa4YEHUs, KOTOphie HMEITCs B Tabmuue «llepuonnueckas
cucrema xumuuyeckux osnemeHtoB JI. WM. MengeneeBa» ¢ YHCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB M 3apsll
sipa, 00I1Iee YUCIIO JIEKTPOHOB U paCHpPEICTICHUE UX IO JICKTPOHHBIM CJIOSIM);

e KJ1aCCU(PUITUPOBATh XUMHUUYECKUE DJIEMEHTBI, HEOPraHWYECKHUE BEIECTRA,
XUMUYECKUE PEAKINH (TI0 YUCIY U COCTaBy YUaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO
TerinoBoMy 3 dexty);

e XapaKTEepPU30BaTh (OMUCHIBATH) OOINME XMMHYECKHE CBOWCTBA BEIECTB
pa3IMYHBIX KJIACCOB, TMOATBEPXKJas ONUCAaHWE MPUMEPAMU MOJEKYISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHA;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOTO
COCTaBa, BO3MOKHOCTM NPOTEKAHHSI XUMHUYECKHUX MPEBPAICHUN B Pa3TUYHBIX
yCIOBUSIX;

* BBIUUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEUIECTB,
MAacCOBYIO JOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (opmysie COECIUHEHHUS, MACCOBYIO
JIOJII0 BEILlECTBa B PAcTBOpPE, MPOBOJUTH PAcU€Thl MO YPABHEHUIO XWMHYECKOU
peakiuu;

e IPUMEHATh OCHOBHBIE OINEPALIMU MBICIUTEIBHON AEATEIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHUE, CUCTeMaTH3aIuI0, KJIacCU(UKAIINIO, BBISIBICHUE
MPUYUHHO-CIEJCTBEHHBIX CBs3€Hd — Uit M3y4YEHUSI CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIINil, eCTECTBEHHO-HAYYHbIE METOJbl TIO3HAHUS — HAOIIOJCHHUE,
U3MEpEeHue, MOJICIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHbIA U MBICJIEHHBIHN);



e CTICZIOBATh TPABWJIaM TOJIB30BAHUS XUMHYECKOU MOCYI0N U J1abOpaTOPHBIM
o0opyI0BaHKEM, a TaK)Ke MpaBHiIaM OOpaIleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMU TI0 BBIMOJHEHUIO J1A0OPATOPHBIX XUMHUYECKHUX OIBITOB TIO
MOJYYCHUI0O U COOMpaHUIO Ta3000pa3HBIX BeEMIECTB (BOJAOpPOJAa M KHUCIOPOA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEIEIEHHON MacCOBOU JOJIEW PaCTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATH U  MPOBOJAUTH XUMHUYECKHE DKCIEPUMEHTHI IO
pacro3HaBaHWIO PACTBOPOB WIEIOUYEM M KHUCIOT C TIOMOIIBID HWHIWKATOPOB
(;makmyc, penondTanernt, METUIIOPAHK U APYTHE).

K xoniry o0ydenus B 9 kjacce npeaMeTHbIe pe3ysibTaThl HA 0a30BOM ypOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

e PAaCKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKUX TMOHATUN: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKYJla, MOH, KaTUOH, aHHOH, IPOCTOE BEIIECTBO, CIOKHOE
BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTEINEHb  OKHUCIICHUS,
XUMHUUYECKas peaklus, XUMUYECKas CBsI3b, TEIUIOBOW A((EeKT peakiuu, MOoJb,
MOJIIPHBIN 00BEM, PAcTBOp, SIEKTPOIMTHI, HEINEKTPOIHTHI, JICKTPOIUTHYECKAS
JaUccoluanysi, peakiui HOHHOTO 0OMEHa, KaTaju3aTop, XUMUYECKOE PaBHOBECHE,
oOpaTuMble U HeOOpaTHUMbIE pPEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKUMH, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCICHHE W  BOCCTAHOBIICHHUE,
aloTponusi, aM(OTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJEHTHAs, HOHHa,
METaJUIMYecKasi), KpUCTAJUIMYECKas pEeHETKa, KOpPpO3Us METAIOB, CILUIABBHI,
CKOPOCTh XMUMHUYECKOW PEAKLIHH, MPEAECNBbHO Aomyctumas KoHueHtpamms [IJIK
BELIECTBA;

e UJUTIOCTPUPOBATH  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKHUX TOHATUH U
IPUMEHSThH 3TU MOHATHS IPU ONIMCAHUU BEIIECTB U UX MPEBPAILCHHUI;

* ICII0JIb30BAaTh XUMUYECKYIO0 CUMBOJIMKY JJIsl COCTaBJIEHUsI (pOPMYJI BEILIECTB
Y YPABHEHUN XUMHUYECKUX PEAKIIUN;

* OIIPEAENATh BAJIEHTHOCTh U CTENEHb OKHUCIECHHUSI XMMHYECKUX 3JIEMEHTOB B
COEIMHEHMSIX Pa3IMYHOr0 COCTaBa, MPHUHAJIEKHOCTh BEIECTB K ONPEACIEHHOMY
KJacCy COeAMHEHUH 1o QopMysiaM, BHJI XUMHUUYECKOW CBsI3UM (KOBaJEHTHas,
WOHHAs, METAJUIMYECKas) B HEOPraHMYECKHX COEAUHEHUSX, 3apsA] HOHa IO
XUMHUUYECKON (popmyiie, xapakTep cpeibl B BOJHBIX PacTBOpax HEOPraHUYECKUX
COCIMHEHM, TUII KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,

epackpbiBaTh cMbIicl [lepmogmueckoro 3akona JI. WM. MenneneeBa wu
JE€MOHCTPUPOBATh €ro MOHMMAaHME: ONUCHIBATh U XAPAKTEPU30BATh TAOIUUHYIO
dopmy Ileproguueckoil cUCTEMbl XMMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHSATHUS
«raaBHag noArpynna (A-rpynna)» u «mnobounas noarpynna (b-rpynmna)», Mansie u
OOJbIIME  TMEPUOJbl, COOTHOCUTH OOO3HAU€HUs, KOTOpPblE HMEIOTCSI B
MEPUOANYECKON TabIuIEe, C YHUCIOBBIMM XapaKTEPUCTHKAMU CTPOEHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsj sjapa, oOLIee YUCIO 3JIEKTPOHOB U
pacnpeesieHne UX MO AJIEKTPOHHBIM CII0SIM), OOBSCHATH OOIKE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCMHEHUN B MpEAesiaX MalblX MEPUOIOB
U TJIaBHBIX MOJTPYII C YYETOM CTPOEHUS UX aTOMOB;



e KJTACCH(PUITUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHWYCCKHE BEIIECCTBA,
XUMUYECKHE PEaKINK (110 YUCIY U COCTaBy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO
TEIJ0BOMY 3(dekTy, N0 HU3MEHEHUIO CTENEeHEW OKHUCICHUS XHUMHUUYECKUX
3JIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME U CHEHIUPUISCKUE XUMHUYECKHE
CBOMCTBA TIPOCTBIX W CJIOXKHBIX BEIIECTB, MOATBEPKIAs OMUCAHUE MPUMEpaMH
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKITUN;

e COCTaBJISITh YPABHEHUS AIIEKTPOIUTHUECKON TMCCOLMAIIMN KUCIIOT, IIeIo4uen
U COJICH, TOJIHBIE W COKpalI€HHbIE YpaBHEHHUS peaklWid HOHHOTO OOMEHa,
ypaBHEHUSI PEAKIHi, TOJITBEPKAAOIINX CYIIECTBOBAHWE TE€HETHYECKON CBS3U
MEXIY BEIIeCTBAMH PA3IMYHBIX KJIACCOB;

e PAaCKpBIBaTh  CYIIHOCTh  OKHCIUTCIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEICTBOM COCTABJICHUS DIIEKTPOHHOTO OajlaHCca ATHX PEaKIINi;

 IPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTpPOCHMUS,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKHUX MPEBPALLEHUN B Pa3IUYHBIX YCIOBUSAX;

e BBIYUCIISATH OTHOCHTEIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEICCTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JeMeHTa Mo (opmylie COECIUHEHHUS, MACCOBYIO
JIOJII0 BEIlleCTBa B PAacTBOpPE, MPOBOJIUTH PAcU€Thl MO YPABHEHUIO XUMHYECKOU
peaKIumy;

e COOJTIOZIATH TIPaBWJIA TOJIL30BAHUSI XUMUYECKON MOCYJI0N U J1a00paTOPHBIM
obopymoBaHHEM, a TaKXe IpaBuia OOpaIIeHUs C BEIMIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSAMH TIO BBITIOJTHEHUIO JTA0OPATOPHBIX XHUMHUYECKUX OTBITOB TI0
MOJIYYEHUIO U COOUPaHUIO ra3000pa3HBIX BEIIECTB (aAMMHUAKa U YTIIEKUCIIOTO Ta3a);

« IPOBOJINTH PEAKITNH, TTOATBEPKIAIONMINE KAYSCTBEHHBIM COCTAB Pa3IUIHBIX
BEIIECTB: PAco3HABATh OMBITHBIM MYTEM XJIOPHUI-, OpOMUI-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cyiabdar-, THIAPOKCUI-UOHBI, KATHOHBI AMMOHHS U HWOHBI
W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaxX HEOPTaHUICCKUX
BEIIIECTB;

e IPUMEHSITh OCHOBHBIE OTEPAIlMU MBICIUTEILHON JCSITEIIBHOCTH — aHaU3 U
CUHTE3, CpaBHEHHE, O0000IleHHne, CUCTEMATU3AlMIO, BBISBICHUE MNPUUYMHHO-
CJIEJCTBEHHBIX CBA3€U — ISl U3yUYEHHS CBOMCTB BEIIECTB U XMMUYECKUX PEAKIUM,
€CTECTBEHHO-HAYYHBIE METOJIbl  TO3HAHWS —  HAOJNIOJCHWE, W3MEpPCHHE,
MOJENUPOBAHUE, IKCIIEPUMEHT (PEAbHBIA U MBICIICHHBIN ).



TEMATHNYECKOE IINTAHUPOBAHUE

8 KJIACC
KosnuecTBo 4acoB
Ne HanMeHnoBaHue pa3iennoB u DJIeKTPOHHBbIE (LM poBbIE)
KonTpoabHbie IIpakTnyeckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTbI
Paznea 1. [lepBoHavanbHble XUMHYECKHE MOHITHUS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS H 5 5 bubnuoreka [JOK
' MPAKTUYECKOU IEATENbHOCTH https://m.edsoo.ru/7f41837c
YeJ0BEeKa
BermiecTBa U XUuMHUYeCKHE but6mmotexa [IOK
1.2 15 1
peaxiuu https://m.edsoo.ru/7f41837c
Hroro no pazaeny 20
Pasnen 2. BaxkHelilue npeacTaBuTe I HEOPraHNYeCKUX BelIeCTB
21 Bosnyx. Kucnopona. I[lonsitue 6 bu6nuoreka [HOK
' 00 okcHaax https://m.edsoo.ru/7f41837¢
Bonopon. Ilonstue o kucimorax bubnnotexa LIOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsl. [lonsitue 006 5 1 1 bu6nuorexa [IOK
' OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChI bubnuorexa [JOK
24 . 11 1 1
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Hroro no pazueiy 30

Paznen 3. [lepuoauveckuii 3akon u [lepuoanyeckas cucrema xumudeckux 1emMeHToB /. U. MenaesneeBa. CTpoenne aToMOB.
Xumnueckasi cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIINU



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

[Tepuoauueckuii 3aK0H U

31 Ilepnoanueckas cucrtema 7 bubnuorexa LIOK
XUMHUYECKUX djiemeHnToB J1. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XuMHUYECKas CBS3b. BuGmorexa LIOK

3.2 OxucrurensHo- 8 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTCIIBHBIC PCAKIINN

butmmoteka [JOK
Hroro mo paserty 15 https://m.edsocI)l. ru/7f41837c
PesepBHOE Bpems 3 bubanorexa LOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KVIIACC

Kosnu4yecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHMe pa3iesioB U TeM uuppoBbIie
Ne n/m P Kontpoabubie | IlpakTnueckue (pp )
NpOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBO M1 XMMHU4YeCKHe PeaKUMH
11 [ToBTOpeHUE U yrinyOneHue 3HaHUH 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNeKTPONIUTHYECKAs AUCCOLIUALIMS. 8 1 1 bu6nuoreka [JOK
' XUMHUYECKHE PEaKIuy B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Paspnen 2. HemeTa/iibl M HX COeIMHEHUS
21 OO61mas XxapakTepuCTUKa XUMUYECKUX 4 1 bubnunoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mast XxapaKTepuCTHKa XUMHUUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 Bubamorexa [JOK
' PyHbL.- -€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6m1ast xapaKTepuCTUKA XUMAYECKIX
2.3 aneMeHTOB VA-rpynmsl. A30T, pocdop u ux 7 1 brbmmorexa LOK
' PYyIHIB. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepUCTUKa XUMUIECKUX
24 aneMeHToB [VA-rpynnel. Yriepoa u 8 1 2 Bubmmorexa LIOK
' . by ' e https://m.edsoo.ru/7f41a636
KPEMHHI 1 UX COCTMHCHUS
Utoro no paznemny 25



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

Pa3gen 3. MeTaJJIBI M X COECIUHEHUS

3.1 OO61mue cBoiicTBa METAILIIOB 4 ﬁgg:;lr(::;(;gg}; 413636
bubnuorex K
3.2 Baxxueiinme MeTaaiIbl ¥ UX COSTUHEHUS 16 htt[?sj?/ /;.: d;)gz 17§412636
Hroro no pasneny 20
Pasnen 4. Xumus u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepuabl B )KM3HU YeJIOBEKa 3 Bubamorexa [JOK
https://m.edso0o.ru/7f41a636
Hroro o pazneny 3
PesepBHoe Bpems 3 bubmmorexa [JOK
https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HNPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHO#M OBPA3OBATEJBHOM ITPOT'PAMMBbI

8 KVIACC
Kon .
IIpoBepsieMble  mpeaMeTHbIC  pe3yJbTaTbl OCBOCHHS  OCHOBHOM
NpoBEPsAEMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111€r0 00pa3oBaHus
pe3yjabTarta
1 ITo Teme: «IlepBoHa4anbHBIC XUMUYECKUE TTOHITHS
pPacKpbIBaTh CMBICJ OCHOBHBIX XWMHUYECKHUX TIIOHSATHH: aToM, MOJIEKYJIa,
XUMHUYECKUI 3JEMEHT, MPOCTOE BEILIECTBO, CJIOXKHOE BELIECTBO, CMECh
(onHOpOAHAs M HEOIHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTENIbHASI aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIlecTBa, MOJIb, MOJSpHas Macca,
11 MaccoBasi OJi1 XUMUYECKOTO AJIEMEHTa B COCIWHEHUHU, MOJISIPHBIH 00BEM,
XUMHUYECKasl peakius, KiacCuUKalus peakluil: peakiuu COeIUHEHUS,
peakUuu Ppas3IoKEHUs, PEaKIUH 3aMEIleHUs, peakuuu OOMEHa, 3K30- U
SHIOTEPMUUYECKHUE PEAKIINHU, TETIIOBOM A (HEKT peakiuu, pacTBOP, MaccoBast
J10J151 BellecTBa (IPOLEHTHAs! KOHLIEHTpAaIKsl) B pacTBOpE
12 WUIIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XHMMHMYECKUX IOHATHH H
' MPUMEHSATH YT TIOHITHSI PY ONTUCAHUU BEIIECTB U UX MPEBPAIICHHUI
13 UCTOJIb30BaTh XMMUYECKYI0O CUMBOJIMKY JUIsI COCTaBJIEHUS! (DOPMYJT BEIIECTB
' Y YpPaBHEHUN XUMHUYECKUX pEaKIMi
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MAacChl BELIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHUs, 3aKOHa ABOTaJpo
15 OTPEeIETATh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KJaccu(UIMPOBAaTh XUMHUYECKHME peakuud (MO0 4YHUCIy U COCTaBy
' Y4aCTBYIOLIMX B PEAKLMH BEILECTB, [10 TEINIOBOMY IPPEKTY)
1.7 BBIYMCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB
18 BBIUMCIATH MACCOBYIO JIOJIO XHMHYECKOIO JJIeMeHTa 10 (opmyie
' COEMHEHUS,
19 BBIYUCIIATh MACCOBYIO J0JIIO BELIECTBA B PaCTBOPE
110 OPUMEHITh €CTECTBEHHOHAY4YHbIE METOJbl IO03HAaHUA — HaOII0JCHMUE,
' U3MEpEeHUe, MOICTMPOBAaHUE, SKCIIEPUMEHT (peaabHbI U MBICIICHHBIH )
2 ITo Teme: «BaxHeiime npeACTaBUTEIM HEOPraHUYECKUX BEILIECTBY»
2.1 pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSTHI: OKCHJI, KHUCJIOTA,




OCHOBAaHHE, COJIb

2.2

ONIpEeNeNATh IMPUHAIEKHOCTh BEIIECTB K  ONPEACIEHHOMY  KJAcCy

coeaMHeHuH 1o Gpopmyam

2.3

KJIacCU(UIIUPOBATH HEOPTAHUYECKUE BEIIECTBA

24

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIICCTB
pPa3JIMYHBIX KIACCOB, MOATBEPHK/IAsi OMHMCAHHE MPUMEPAMH MOJEKYJISIPHBIX

YPAaBHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUI

2.5

IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HUX Ka4YC€CTBCHHOIO
COCTaBa, BO3MOXHOCTU TIIPOTCKAHHA XHUMHUUYCCKHUX npeBpameHI/Iﬁ B

PAa3JINYHBIX YCIOBUAX

2.6

clieloBaTh MpaBUjIaM IOJIb30BAHUS XMMHUECKOH MOCy/10il U 1a00paTOpHBIM
o0opyIoBaHHMEM, a TakkKe IpaBuiaaM oOpalleHus C BeLIeCTBaMH B
COOTBETCTBUM C HHCTPYKUMSIMHU 1O  BBIIOJHEHHIO J1aOOpaTOPHBIX
XUMHUYECKHUX OIBITOB IO IMOJYYEHUIO U COOMPAHUIO Ira3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOZa), MPHUTOTOBICHHIO DPACTBOPOB C OMpeAesIEHHON
MAacCOBOM JIOJiIel pPacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH W IIPOBOJUTH
XUMUYECKHE SKCIHEPUMEHTBhI IO PACIO3HABaHUIO PAcCTBOPOB IIEIOYEH U

KHCJIOT C IOMOUIbIO MHJIUKATOPOB (JaKMycC, (peHoN(TaNenH, METUIOPAHXK U

JpyTHUE)

2.7

IIPOBOJIUTE PACYETHI 10 YPABHEHHUIO XUMUYECKOW pEaKIIMU

[To teme: «Ilepuognueckuit 3akoH u [leproanueckas cucTeMa XUMHYECKUX
anementoB J[. M. MenaeneeBa. CtpoeHne atoMoB. XUMHUYECKass CBS3b.

OKMCINTEIFHO-BOCCTAHOBUTEIILHBIE peakuum»

3.1

pPacKpbIBaTb CMBICII OCHOBHBIX XHMMHYECKUX IIOHATHH: SIpO aToMa,
AJIEKTPOHHBIN CIION aTOMa, aTOMHas OpOUTallb, pajinyc aromMa, XuMu4eckKas
CBSI3b, noJsipHast u HEIOJIsIpHas KOBAJICHTHAS CBSI3b,
3JIEKTPOOTPULATEIBHOCTh, MOHHAsA CB3b, MOH, KAaTHOH, aHUOH, CTEIIECHb

OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHNYCCKHUEC DJICMCHTBI

3.3

ONUCHIBATh M XapakTepu3oBaTh TaOnuuHyr ¢opmy I[lepuoauyeckoii
CHUCTEMbI XMMHUYECKUX IJIEMEHTOB: Pa3indaTh MOHITHS «TJaBHAs MOATPYIINa
(Arpynma)» u «mnobounas noarpymnma (brpymnma)y, «Manbie» U «OO0JbIIHE)

nepuoabl

3.4

packpeiBath cMmbicn  Ilepuonmueckoro 3akonHa J.M. Menneneena:




ACMOHCTPpUPOBATL TOHUMAHUC HGpHOI[H‘ICCKOfI 3aBHCUMOCTH CBOMCTB

XUMHUYCCKHX 3JICMCHTOB OT HUX ITOJIOKCHHSA B HCpHOI{H‘ICCKOﬁ CHUCTEMCEC

COOTHOCHUTh 00O3HauUEHHs, KOTOpPbIe UMEIOTCS B TaOswmie «Ilepuoandeckas

cucreMa xmMHYeckux »dieMmeHToB J[.JMI. MenmeneeBay ¢ YHCIOBBIMHU

3.5 XapaKTePUCTUKAMH CTPOEHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB W
3apsan  sapa, oOlee 4YHCIO DSJIEKTPOHOB M paclpesesieHue HX II0
3JEKTPOHHBIM CJIOSIM)

3.6 OTIPEIENATh CTEIIEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COSAMHEHMSIX

37 ONpEeNENsATh BHUJ XWUMHUYECKOM CBs3W (KOBAJIGHTHAass W MOHHAas) B

' HEOPTraHUYECKUX COCIUHEHUSX
9 KNIACC
Kon
IIpoBepsieMble mnpeaAMeTHbIEe Ppe3yJbTaThbl OCBOCHHMS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111€r0 00pa3oBaHus
pe3yJabTarta
1 ITo Teme: «BemecTBo 1 XMMU4ECKast peaKkusi»
pacKpbIBaTh  CMBICII  OCHOBHBIX XHUMHYECKHX IIOHSATHUH: pacTBop,
JNEKTPOJIUTBI,  HEAJIEKTPOJIUTBL,  INEKTPONMTHYECKAs  JUCCOLMAaIuS,
peakuud HMOHHOro oOOMEHa, Karajau3aTop, XHMHYECKOe paBHOBECHE,

11 o0paTuMble U HEOOpaTHMBbIE PEaKIMH, OKUCIUTEIbHOBOCCTAHOBUTEIbHBIC

' peaKii, OKUCIUTEIh, BOCCTAHOBHUTENb, OKHCICHHE W BOCCTAaHOBJICHHE,
ajoTponus, aMQOTepHOCTh, XUMHUYECKasi CBA3b (KOBaJICHTHAs, MOHHAafi,
MeTallIn4ecKas), KpUCTaJUIMYeckas  peméTka, CIJIaBbl, CKOpPOCTb
XUMUYECKOU peaklnu

1 WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUH U

' HNPUMEHSTh 3TH TOHATHS IPU ONIMCAHUM BEIIECTB U UX IPEBPALCHUI
COCTaBJIATh YPAaBHEHHUS D3JCKTPOJIUTHUYECKON JAMCCOIMALIMU  KUCJIOT,

1.3 1ieJIoYed U CoJieH, MOJHbIE U COKpAUIEHHBIE YPaBHEHUS PEaKLMil HOHHOTO
obmeHa

14 packpeiBaTh  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIMUI

' MOCPEICTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OanaHca dTUX PeaKIIHii

15 MPOBOJUTH PACUETHI IO YPABHEHHUIO XUMHYECKOU PEAKITNU

2 [To Temam: «Hemeramnsl um uX coeAuHEHMs» M «MeTalel M UX




COCIHUHCHUA»

2.1

XapakTepu3oBaTh (OMHUCHIBATH) OO0IMEe U crnenu(pUUEecKue XUMHUYECKHUE
CBOMCTBA IIPOCTBIX U CIOXKHBIX BELIECTB, IIOATBEPXKAAs OIUCAHUE
IIpUMEpaMU MOJIEKYJIIPHBIX M HMOHHBIX YPAaBHEHMH COOTBETCTBYIOIIMX

XUMHUYECKUX PEaKIUi

2.2

COCTaBJISITh YPABHEHMS pEaKLUUi, MOATBEPKAAKOIIUX CYIIECTBOBAHUE

T€HETHYECKOM CBS3H MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH THPOTCKAaHHUA XHUMUUCCKHUX HpCBpaH_ICHI/Iﬁ B Pa3jIMYHBIX

YCI0BUAX

2.4

CJIE0BATh MPABHIIAM IOJIB30BAHMS XUMHUUECKOU MOCY0H U 1aOOpaTOPHBIM
obopynoBaHHEM, a Takke IMpaBWiaM oOOpalleHusi C BelIeCTBAaMH B
COOTBETCTBUM C HHCTPYKUMSMH IO BBIOJHEHUIO J1a0OpaTOPHBIX
XMMHUYECKHX OTBITOB IO MOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB

(aMMMaKa 1 yTJIeKUCIoro ra3a)

2.5

IPOBOJIUTH PEaKIMH, HOATBEPKAAIONINE KaYeCTBEHHBIN COCTAB Pa3IMYHBIX
BEILECTB: pAClO3HAaBaTh OMNBITHBIM MNYTEM XJIOPHI-, OpPOMHJ, HOAW,
kapOboHat, ¢ocdar, cuiMkar, cyiabpaTr, TUIPOKCUIUOHBI, KATHOHBI
aMMOHUS, MOHBl H3YYCHHBIX METaJUIOB, NPHUCYTCTBYIOIIME B BOJTHBIX

pacTBOpax HEOPraHNYECKUX BEIICCTB

[To Teme: «XuMuUA U OKpy>KaroLas cpeaar»

3.1

pacKphIBaTh CMBICI OCHOBHBIX Xumuueckux mnonstuil: I[I/IK Bemectsa;

KOPPO3Us METAIIIOB

3.2

MPUMEHATH OCHOBHBIE OINEPAIMU MBICIUTEIILHON ACSTEIIBHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATHU3alIUIO, BBISIBIICHHE TPUIUHHO -
CJIEACTBEHHBIX CBSI3€Ud — JJISI U3YUYEHHS] CBOMCTB BELIECTB U XUMHUYECKUX
peakiuii; eCTeCTBEHHOHAy4YHbIC METOIbl IIO3HAHUS — HaOIIOJEHUE,

U3MEepeHue, MOICTUPOBAHUE, SKCIIEPUMEHT (peaTbHbIA U MBICIICHHBIH )




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

8 KIIACC

Kon

IIpoBepsieMblil 3JIEMEHT COAEPKAHUS

1

HepBOHaLIaJIbHLIG XUMHNYCCKHEC ITOHATHUA

11

[Ipenmet xumuu. Posib XUMHUM B )KM3HM 4YelOoBeKa. XUMHUS B cUcTeMe Hayk. Temna u

BCIICCTBA. dusznyeckue CBOCTBa BCIICCTB. ArperaTHoe COCTOSAHHUE BCIICCTB

1.2

ITonsatue o METOAaX IIO3HAHUA B XHMHH. Yuctoie BCHIICCTBA U CMCCH. CnocoOsl

pa3acicHus cMmeceit

1.3

ATOMBI U MOJICKYJIBI. Xumudeckue 31eMeHThl. CUMBOJIBI XMMHUYECKHX DJIEMEHTOB.

HpOCTBIe U CJIOKHBIE BellecTBa. ATOMHO “-MOJICKYJIIPHOC YUCHUC

1.4

XumMuueckas (bOpMy.Ha. BajneHTHOCTE aTOMOB XMMMYECKHX DJJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCHICCTB. OTtHocuTenbHas atomHass macca. OTHOCHTENILHas

MOJICKYJIApHAasd Macca. MaccoBas 101 XUMHYECKOTO 3JIEMEHTA B COCAUHECHUH

1.5

KonnuectBo BemectBa. Monb. MossipHas macca. B3auMocBs3b KosiMuecTBa, Macchbl U
qyclla CTPYKTYPHBIX €IWHUI] BemectBa. Pacu€rel mo QopmynaM XHUMHUYECKHX

COE€IMHEHUN

1.6

duznueckue U XMMUYECKHUE SIBJICHUS. XUMHUUYECKash peakuus U e€ MpU3HaAKU. 3aKOH
COXpaHEHHMsI MacChl BelecTB. XHUMHUYeckhe ypaBHeHHs. Kiaccudpukanus

XUMUYECKHUX peakluuil (COeTMHEHUS, Pa3lIoKEeHUs, 3aMeleHUs, OOMeHa)

1.7

XHWMHWYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMUMHUYECKOM IOCYJOW, C IpaBHIAMU
paboThl B 1abopaTtopuu u npuémMaMu oOparieHus ¢ 1a0opaTOpHEIM 000PYJOBaHUEM,
U3y4YeHHE M OnucaHue (PU3MYECKHX CBOMCTB 0Opa3l0OB HEOPTaHWYECKUX BEILIECTB,
HaOmofeHue Qu3nueckux (IUIaBJIeHHE BOCKa, TasHUE JIbJja, pacTUpaHHUE caxapa B
CTyIKe, KHIIEHHE M KOHJEHcalUs BOJbl) M XHMHYECKUX (TOpeHHe CBEYH,
IpOKaJIMBaHUE MEIHOW MPOBOJOKM, B3aUMOJEHCTBHE Mesla ¢ KUCIOTOH) SBIECHUH,
HAOJIOICHUE W  ONMCAHUE MPU3HAKOB MPOTEKAHMSI XMMHUYECKHUX PpEaKIHi
(pa3noxkeHne caxapa, B3aMMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPUAOM Oapwus,
pasnoxxenue rugpoxcuga Meau(Il) mpu HarpeBaHuu, B3aUMOJICHCTBHE XKeie3a C
pactBopom conu meau(Il), uydenune crnocoOoB paszjaesieHus cMmeced (C MOMOIIbIO
MariuTa, (QUIBTPOBaHHE, BBIIAPUBAaHUE, AMCTWLIALMI,  XpoMmaTorpadus),
IPOBEJICHUE OUYMCTKU IMOBAPEHHON COJIM, HAOJIIOJEHUE U ONHMCAHHE PEe3yJIbTAaTOB
IPOBEJICHUS OIbITa, WIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHue

MoJiesIel MOJIEKYJ (IIapOCTeP>KHEBBIX )

Baxwueiime npeacTaBUTeIM HEOPraHUYECKUX BEILIECTB




2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3neMeHT U pocToe BEIIECTBO.
Haxoxnenue kuciaopoa B npupojie, Gu3nuecKue 1 XMMUYECKHe CBOMCTBA (peakuuu
ropenusi). Oxcunsl. [Ipumenenune kucinopona. CrocoObl MOTy4YeHHs] KHCIOPOaa B
nabopaTopud W MPOMBIIUIEHHOCTH. KpyroBopor kuciopoma B mpupone. O30 —

AITOTPOITHASI MOAU(PHUKAINS KUCIOPOaa

2.2

TemnoBoit 3¢ ¢dexkT XUMUUECKOW peakluH, TEPMOXUMHUYECKHE YpPaBHEHHS, 3K30- U
SHAOTEPMHUUYECKHE peakiuu. TOoNmauBO: yroib M METaH. 3arpsi3HEHUE BO3/yXa,

yCHIICHHE TapHUKOBOTO 3((ekTa, pazpyIieHue 030HOBOTO CIOs

2.3

Bonopox — snemeHT u mpoctoe BemecTBo. HaxoxkneHume Bomopona B IIPHUPOZE,
¢u3nUecKre U XMMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI Moy4yeHus. Kucnorsr n

COJIn

2.4

Moutsipablii 00bEM Ta30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM

2.5

®usznueckue cBoiicTBa BOJbl. Boja kak pactBopurtens. PactBopsl. HackieHHubie u
HEHACBIIIEHHBIE pPacTBOpPbl. PacTBOpUMOCTh BellecTB B Boje. MaccoBas 10
BEILIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbL. OcHOBaHUA. Posib pacTBOPOB B
NpUpPOJE W B JKU3HU 4YesoBeKa. KpyroBopoT BOIBI B HOpUpOJE. 3arpsi3HEHUE

IpUPOIHBIX BOJA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ

2.6

Knaccudpukanus neoprannueckux coenunennii. Oxcunpl. Knaccudukanus okcumios:
cosieobpasytone (OCHOBHBIE, KUCJIOTHBIE, aM(OTepHbIe) U Hecoaeo0pasyIolHe.
Homenknarypa oxcugoB. ®Pusmdyeckne M XUMHUYECKHE CBOWCTBA OKCHJOB.

[Tonmyuyenue okcuaoB

2.7

OcHoBanus. Knaccudukanuss oCHOBaHUWH: MENOYM M HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBaHuil. DPuU3MYECKHE W XHUMHUUYECKHUE CBOMCTBA OCHOBAHUM.

[Tonyuyenue ocHOBaHUI

2.8

Kucnotel. Kimaccupukanus kucinor. Homenkmarypa kucior. Puszuueckue u
XUMHUYECKHE CBOMCTBA KHCJIOT. Psanm axktuBHoctH MetajuioB H.H. beketoBa.

[Tonydenune kucior

2.9

Conu. Homenknatrypa coisieil. ®dusnyeckue M XHUMHUYECKHE CBOWCTBA COJICH.

ITonyuenue comneit

2.10

I'eneTnueckas cBs3b MCKAY KilaCCaMHU HCOPIraHUYCCKUX COG,Z[I/IHGHI/If/’I

2.11

XUMHYECKUN SKCTICPUMEHT: Ka4eCTBEHHOE OIpPE/IeNICHUEe COJEpKaHMs KUCIopoaa B
BO3JyXe, MoJlyueHue, coOupaHue, pacrno3HaBaHUe U W3YYEHUE CBOMCTB KUCIOPOJA,
HaOII0/ICHNE B3aUMO/ICHCTBHS BEIIECTB C KHCIOPOJOM U YCIOBUS BO3HUKHOBEHUS U
peKpalieHus: ropeHus (Toskapa), 03HaKoMIIeHHe ¢ 00pa3liaMyu OKCHUIOB M ONHCAaHNE

UX CBOMWCTB, MOJIy4€HUE, COOMpaHUe, PACIIO3HABAHUE U U3yYE€HUE CBOWCTB BOJOPOJA




(ropenue), B3ammopeiictBue Boaopona ¢ okcugom wmeau(ll)  (Bo3moxkHO
WCIIOJIb30BaHNE BUICOMATEPHUAJIOB), HAOIIOJeHHE 00pa3IOB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJIEJAOBaHHE OCOOEHHOCTEH pAcTBOPEHHUS BEIECTB C pazIu4YHOU
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACTEHHON MacCOBOM Jo0jei
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJIEWCTBHE BOABI C MeTalIaMH (HaTpHUeM |
KaJIblIeM) (BO3MOXHO UCIIOJIb30BAaHUE BUACOMATEPUAIOB), OMPEIEIIEHUE PAaCTBOPOB
KACJIOT M IIeJoYed ¢ TIOMOIIbIO HHAMKATOpPOB, UCCleNoBaHUE 0O0Opa3loB
HEOpPraHMYECKUX BEHIECTB PA3UYHBIX KJIACCOB, HAOMIO/IEHNE M3MEHEHUS OKpPaCKH
UHAMKATOPOB B PAcTBOpax KUCIOT U IEJOYeH, U3yueHHE B3aUMOJICHCTBUS OKCHIA
meau(Il) ¢ pacTBOpoM CEpHOM KHCIOTBI, KHCIOT C METajllaMH, peakuui
HEWUTpanu3alud, TOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajula APYrUM U3 pacTBOpa COJH, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a7a4 [0 TeMe

«Baxneime Kiacchl HCOPraHNYCCKUX COCIMHEHMIN

[Tepnonuueckuii 3axoH u [lepuonnueckas cucreMa XuMH4YeCKHX teMeHToB J1.1.
MenneneeBa. CTpoeHue aToMOB. XUMHUYECKAs CBA3b. OKUCIUTEIBHO -

BOCCTAaHOBHUTCIIBHBIC PCAKIIMH

3.1

[lepBble MOMBITKH KiIacCU(PHUKAMU XMUMHYECKUX 3JeMEHTOB. [loHsTHEe O Tpymmax
CXOJIHBIX DJIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMEIbHBIC METaJIbl, TaJOTCHBI,
WHEPTHBIE Ta3bl). OJEMEHTHI, KOTOpble 00pa3yloT aM(oTepHbIE OKCHUIBI H

TUIPOKCHUIBI

3.2

[lepnoanueckuit 3akoH. Ilepmoaunueckas cuctema XuUMHYeCKHX 3yemeHToB JI.U.
MenneneeBa. Koporkonepuonnas u anmuHHonepuomHast (opmbl [lepuonndeckoit
cucteMbl xumuueckux dieMmeHToB JI.M. Menneneea. llepuogel u  rpymnmsl

Pu3HYeCKU CMBICII OPSIAKOBOIO HOMEpPa, HOMEPOB MIEPUOIA U I'PYIIIIBI JIEMEHTA

3.3

Crpoenne atomoB. CoctaB aToMHbIX snep. M3oromsl. OnextpoHbl. CTpoeHue
JJIEKTPOHHBIX ~ 000JI0YeK  aToMOB  mepBbIX 20  XMMHMUYECKMX  3JIEMEHTOB
ITepuonuueckoir cuctemsl J[.MI. MengeneeBa. XapakTepuCTHKa XWUMHYECKOTO

3JIEMEHTA Mo ero nojoxeHwuto B [lepuoanveckoit cucteme /(.M. Meneneepa

3.4

3aKOHOMEPHOCTH  HM3MEHEHHUs pajauyca aTOMOB  XHMHUYECKUX  DJIEMEHTOB,
METAJJINYECKUX U HEMETA/UIMYECKUX CBOMCTB MO IpyIlIiaM U Nepuojam. 3HaueHUe
Ilepuonnueckoro 3axkoHa u [lepruoaMYECKON CHUCTEMBbl XUMUYECKUX 3JIEMEHTOB JJIs

pa3BuThs Hayku U npakTuku. J[.1. MenaeneeB — yu€HbIi U rpaskJIaHUH

3.5

Xumnueckass  cBs3b.  KoBaneHTHas  (mojsipHass UM HEMNOJIApHAs)  CBS3b.

3HGKTpOOTpI/II_IaTeJIBHOCTL XUMHUYECKHUX dJIEMEHTOB. MloHHAas CBS3b

3.6

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. I[Ipomeccsl




OKHCJICHHUS M BOCCTaHOBJICHHSA. OKHCINTEIN X BOCCTAHOBUTCIIH

3.7

XUMUYECKUI IKCTIEPUMEHT: H3yueHHue 00pas3IoB BEUIECTB METANIOB U HEMETAILIOB,
B3aUMO/ICIICTBUE TUIPOKCUAA LIUHKA C PACTBOPAMHU KUCIIOT U LIEJIOYEH, IPOBECHUE
OTIBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUi

(ropeHue, peakiuu pa3aoKeHUsI, COSTMHECHUS)

9 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

BemlecTtBo 1 xummnueckas peaKmus. HOBTOpeHI/Ie

1.1

Ilepnonnueckuii 3axoH. Ilepmomnueckas cucreMa XUMHYECKHX 3iaeMeHTOB JI.H.
Menpeneea. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBONCTB
XUMHYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaIHs, Kb U UX COCAUHEHUN
B COOTBETCTBUU C IIOJIOKEHHEM NIEMEHTOB B [leproandeckoii cucteMe U CTpOCHUEM

HX aTOMOB

1.2

CtpoeHue BemiecTBa: BUJIbI XUMHYECKOU CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOWMCTB BEIIECTBA OT THMNA KPUCTAINIMYECKOW PEHMIETKH W BUJA
XuMH4eckor cBsi3u. Kimaccudukanus M HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB
(MexTyHapoaHas M TpUBUATbHAS). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K
pa3IUYHBIM  KJIaccaM HEOPraHWYEeCKHX COCJUHEHHM, TEeHETUYeCKas CBs3b

HCOPIraHUYCCKUX BCIICCTB

1.3

Knaccudukanus XMMHUYECKUX peakIHil MO pa3iNuuHbIM MpHU3HaKaM (M0 YHCIy U
COCTaBy YYacTBYIOUIMX B PEaKIMU BEILECTB, IO TeIIoBOMy 3¢deKTy, o
U3MEHEHHUIO CTENEHEH OKMCIEHUS XMMHUYECKHX JJIEMEHTOB, [0 OOpaTUMOCTH, IO
y4acTUIO KaTajJu3aTopa). JK30- U 3HJOTEPMHUYECKHE PEAKIMH, TEPMOXUMHUYECKUE

ypaBHeHus. [IoHATHE O CKOPOCTH XMMUYECKON peaKun

1.4

[TonsitTue 00 oOpaTHUMBIX M HEOOpaTHUMbIX XMMHUYecKuX peakuusx. [lonstue o
FOMOT'€HHBIX M TE€TepOTE€HHbIX peakuusax. IloHsTHe O XMMHUYECKOM paBHOBECHH.
@axTOphl, BIHUAIOIME HAa CKOPOCTb XMMHMYECKOHW pEakuuud U IOJI0KEHHE

XUMHUYCCKOI'O paBHOBCCHA

1.5

OKHUCINTEIIFHO-BOCCTAHOBUTEIIHLHBIC pe€akuunu, 3J'I€KTp0HHI)II7I OaJlaHC OKHCIIUTEIBLHO-
BOCCTAHOBUTEIBHON  peakuuu. CocTaBleHHME  YPAaBHEHMH  OKHUCIUTENBHO-

BOCCTaHOBUTCIBHBIX peaxunﬁ C MUCIIOJIBb30BAaHUEM METOAA DJICKTPOHHOI'O OanaHca

1.6

Teopust 2NEKTPOJUTUYECKONW AMCCOLMALMHU. OJIEKTPOIMUTBI W  HEIJIEKTPOJIUTHI.




Katnonpl, aHnoOHbl. MeXaHU3M [UCCOLMALMM BEIIECTB C pPa3JIMYHBIMH BUJIAMH
xuMudeckor cBsi3u. CreneHb aucconuanuu. CuibHbIE W clla0ble 3JIEKTPOJIUTHI.
Peaknun unoHHOTO OOMEHa. YCIOBHUS TPOTEKAHUS pEAKIUHA HOHHOTO OOMEHa,
NOJIHBIE M COKpAIEHHbIE HWOHHBIE YpaBHEHMs peakuuid. CBOICTBa KHCIIOT,
OCHOBAHHUH W COJIEH B CBETE MPEJCTABICHUN 00 AJICKTPOIUTUUCCKON JTUCCOIIUALINH.

KauectBenHble peakiuu Ha HOHBL. [IoHATHE O THIpOIU3E Coel

1.7

XUMUYECKUN 3KCIIEPUMEHT: 03HAKOMIIEHUE C MOJIEIISIMU KPUCTAJUTUMYECKUX PEIIETOK
HEOPTaHMYECKUX BEMIECTB — METAJNIOB U HEMETAIUIOB (rpadura u anmasa), CII0KHBIX
BEILIECTB (XJIOpUJA HATPHs); UCCIEAOBAaHHE 3aBUCUMOCTH CKOPOCTH XHMMHUYECKOM
peaxuu oT BO3JICHCTBUS Pa3IUYHBIX (bakToOpOB; uccleI0BaHue
3JIEKTPONPOBOJHOCTH PAacCTBOPOB  BEILECTB, IPOLECCAa JUCCOLMALMU  KHCIIOT,
menoued U cose (BO3MOXKHO HCIOJB30BaHUE BUEOMATEPHUAIIOB); IMPOBEICHUE
OTBITOB, WUIIOCTPUPYIOMIMX NPHU3HAKK MPOTEKAHHUS pEaKIUid HOHHOrO oOMeHa
(oOpazoBanme ocaaka, BBIIACICHHE Ta3za, O0Opa3oBaHHWE BOJBI);  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPhl  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHre, peaknuH pa3NOXKEHHs, COCIUMHEHHS), paclo3HaBaHWE HEOPraHUYECKUX
BEIIECTB C IOMOUIbKO  KAayeCTBEHHBIX pEAKUMl Ha  HMOHbBI;  pEIICHUE

OKCIICPHUMCHTAJIBbHBIX 3aaa4

Hewmerannsr u ux COCOAMHCHUA

2.1

O6mas xapakrepucTuka ramoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CtpoeHne W (PU3MYECKHE CBOWCTBA MPOCTHIX BEHIECTB —
rajJjloreHoB. XHMMHYECKHE CBOMCTBAa Ha IpUMepe Xjopa (B3aUMOJEHCTBHE C
MeTallJlaMi, HeMeTajulaMH, Iiernodamu). XiopoBojgopoxa. CoisHas KHCIIOTA,
XUMUYECKHE CBOMCTBA, IOJNy4YeHUe, IpuMeHeHue. JleiictBue xjopa H
XJIOPOBOZOPOJa HA OPraHMU3M 4YeJIoBeKa. BaykHelme XI0opuapl U UX HaX0XKACHHUE B

npupoe

2.2

Obmas xapakrepucTuka 31emMeHToB VIA-rpynnbsl. OcOOEHHOCTH CTPOECHUS aTOMOB,
XapakTepHble cTeneHu okucieHusa. CtpoeHue W (u3MUECKHe CBOWCTBA IMPOCTHIX
BEILIECTB — KHCIIOpOAa U Cepbl. ANJIOTPONHbIE MOAU(PHUKAIMU KHUCIOPOJA U CEpHI.
Xumuueckue cBorcTBa ceprl. CepoBOIOPOa, CTPOCHHE, (PU3NUECKUE U XUMUYECKHE
cBoiicTBa. OKCHIBI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCUA0B. CepHas KUCIO0Ta,
¢usnyeckrue U XuMU4eckue cBoicTBa (00IIMe Kak MpeacTaBUTeNs Kiacca KUCIOT U
cnerupuueckue). XUMUYECKUE PEaKIUM, JeKAlldie B OCHOBE IPOMBIIUIEHHOTO
crocoba moiy4deHust cepHoil KHCIOTHL. [Ipumenenue. Conu CEpHOM KHUCIOTHI,

KayeCTBEHHasi peakuus Ha cyibdaT-uoH. HaxoxaeHue cepbl U €€ coeAMHEHUU B




npupoje. XUMHUYECKOE 3arps3HCHHE OKPYKAIOIIEH CpeIbl COCAMHEHHUSMHU Cephbl
(KUCIOTHBIE  JIOKIM, 3arpsi3HEHUE BO3JyXa M BOJOEMOB), CIOCOOBI  €ro

NpEeAOTBPAICHUS

2.3

OObmas xapakTepucTiuka 31eMeHToB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHHS. A30T, paclipocTpaHEeHUE B PUPoOe, PU3NIECcKUe
U XUMHUecKue cBoiicTBa. KpyroBopot a3zota B npupoje. AMMHUaK, ero Gpusnueckue u
XMMHUYECKHE CBOWCTBA, MOTy4YeHHEe U npuMeHenue. Conu aMMOHUS, UX QU3NYECKHe
U XMMUYECKUE CBOICTBa, MpuMeHeHHe. KauecTBeHHas peakius Ha MOHbl aMMOHUS.
A3OTHas KUCIIOTa, €€ MmoJiyyeHue, (Pu3ndecKue U XMMUYecKkrue cBoicTBa (00mme Kak
IpeICTaBUTENs Kilacca KHUCJIOT M crnenuduueckue). Mcnonp3oBaHue HUTPATOB U
cojieil aMMOHHS B KauecTBe MHHEpAJIbHBIX yI0OpeHHi. XuMudeckoe 3arpsisHeHHue
OKpY’XKalollel cpeabl COEJUHEHMSAMM a30Ta (KHUCIOTHBIE [OXKIU, 3arpsA3HEHHE

BO3/1yXa, IOYBBI U BOJIOEMOB)
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®dochop, amrorponHbie Moaudukanuu (Gocdopa, ¢GU3MUECKHE H XUMUYECKHE
cBorictBa. Okcun docdopa(V) u dochopHas kuciora, GU3NIECKUEC U XUMUUYECKHEC
cBolicTBa, mnoayudeHue. lcnonwpzoBanue ¢ochatoB B KauecTBE MHHEPAIbHbBIX

yaoOpeHuit

2.5

Obmas xapakrepucTtuka 31eMeHToB [VA-rpynmnbl. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTETEHU OKHCJICHHs. YTIIEpOJ, aUIOTPONHBIE MOIUBUKAIINH,
pacrpocTpaHeHue B Mpupoje, GU3NYECKHe U XUMHYECKHE CBOMCTBA. AICOpOIus.
Kpyrosopor yriepoga B mnpupoae. Oxcuasl yriaepona, uX (QU3NYECKHE U
XUMUYECKHE CBOMCTBA, JCHCTBUE HA )KMBBIE OPraHU3MBbI, TOJIyUYE€HUE U IPUMEHEHHUE.
DKoJioruueckue MpoOJeMbl, CBsi3aHHble C okcuaoMm yriaepoaa(IV); rumoresa
rII00aTbHOTO TOTEIUICHHS KIIMMAaTa; MapHUKOBBIA 3P (deKT. YTombHas KUCIoTa U e€
cond, WX (uU3NYecKHe M XHUMHUYECKHE CBOWCTBA, MOJy4YEHHWE U TMPUMEHEHHE.
KauectBeHHas peaxius Ha KapOoHaT-uoHBL lcmonb3oBaHue KapOOHATOB B OBITY,

MCIUIHUHEC, MIPOMBIINUICHHOCTU U CCJIILCKOM XO03SMCTBE

2.6

IlepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEJUHEHMSAX
yriaepoja (MeTaH, 3TaH, 3TUJIECH, alleTUJICH, ITAHOJ, TJIUIEPUH, YKCYyCHasi KUCIIOTA).
Hx cocTaB 1 XUMHYECKOE CTpOCHHUC. ITousitTie 0 OMOTOTrMYECKN BaXKHBIX BEIICCTBAX:
KUpax, Oenkax, yrieBoJax — M HMX pOJM B JKHU3HM 4YeloBeKa. MarepualibHOe

CAUHCTBO OPraHNUYCCKUX U HCOPTaHNUICCKUX COCI[I/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢gusnueckne m XMMHUYECKHE CBOMCTBA, MOJyUYEHHE U NPUMEHEHHE.
Coenunenust kpemHust B mpupoje. O6mue npeactaBienus 06 okcuae kpemausi(1V)

n erMHHeBOﬁ KHCJIOTE. CI/IJ'II/IKaTI)I, X HCIIOJIB30BAHHC B 6I)ITy, MCEAUIIUHE,




HpOMBIH_U'IeHHOCTI/I. Ba)KHeﬁIHPIe CTpOI/ITCJ'IBHBIC MaTepI/IaﬂBIZ KepaMI/IKa, CTCKIIO,
eMeHT, OeToH, xkene300eToH. I[IpobOimembl  06€30maCHOTO  MCIMOJIB30BAHUS

CTPOUTCIIBHBIX MaTCpUAJIOB B HOBCGI[HGBHOﬁ KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3yueHne o0pa3l0B HEOPTraHUIECKUX BEILIECTB, CBONCTB
COJISHON KHUCIIOTHI; TNPOBEJCHHE KAYeCTBEHHBIX pEakIMil Ha XJIOPUA-UOHBI U
HAOJIO/IGHUE TPU3HAKOB HMX MPOTEKAaHUsS; OMBITHI, OTpakalolue (U3NUYECKHe U
XUMHYECKHE CBOWCTBA TaJIOTEHOB U UX COEAMHEHUN (BO3MOYKHO MCIIOJIb30BaHHE
BHUJICOMATEpPUAIOB); O3HAKOMJIEHHE C oOpa3laMu XJIOPUAOB (TaJOT€HUIOB);
O3HaKOMJICHHE C 00pa3lnaMu cepbl U €€ COCIMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEepHaloB); HaOlI0/eHUe TMpoliecca OOyriauBaHUS caxapa MOJ JeHCTBUEM
KOHIICHTPUPOBAHHON  CEpHOW  KHUCIOTBHI; HW3y4YeHHE XUMHYECKHX CBOWCTB
paz0aBiIeHHON CepHOW KHUCIOTHI, IPOBEJAEHNE KaueCTBEHHOW peakiuuu Ha cyibdar-
MOH U HaOJI/leHHe NpHU3HAKa €€ IMPOTEKaHMs; O3HAKOMIIEHME € (U3NYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HUX COECIUHEHHH (BO3MOXHO HCIIOJIb30BAHUE
BHJIEOMATEpPUAIOB), 0Opa3namMu a30THBIX U (OCHOPHBIX yNOOpPEHHUI; MOITyUYCHHE,
coOupaHue, pacro3HaBaHWE U H3yUYE€HHE CBOWCTB aMMHaKa; MPOBEICHHUE
KayeCTBEHHBIX PEaKklMii Ha MOH aMMOHUS U GochaT-uOH U U3yUeHUE MPU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIEHTPUPOBAHHON a30THOW KHCJIOTBI C MEJbIO
(BO3MOXKHO UCIIOJIb30BaHUE BHJIEOMATEPHAIIOB); U3y4eHHE Mojienen
KPUCTAJUTMYECKUX PEmIETOK anmasza, rpadura, ¢QymiepeHa; o3HaAKOMICHUE C
MPOIIECCOM  JCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM MPOTHBOra3a; IOJydeHHe, COOMpaHHe, paclo3HaBaHHE W H3ydeHHE
CBOMCTB YTJIEKHCIIOTO ra3a; MPOBEJEHNE KAaueCTBEHHBIX pEaKIMi Ha KapOOHAT- U
CHWJIMKaT-MOHbl ¥ M3yYEHUE NPU3HAKOB HUX MPOTEKAHMs; O3HAKOMJICHHE C
OPOIYKIUEH CUIMKATHON MPOMBIIUIEHHOCTH; PEUICHHE SKCIIEPUMEHTAIBHBIX 3a1a4

o Teme «BaxkHelIme HeMeTalIbl U UX COeIUHECHUS)

MerTamisl 1 ux COCIUHCHUA

3.1

OO0mas xapakTepucTHKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHHUU HX
nosiokenus B Ilepuonnueckoit cucreMe xumuueckux anemeHToB .M. Menneneesa
U ctpoeHust atoMoB. CTpoeHue MeTalaoB. MeTtamindeckas CBA3b U MeTaJlJIndyecKast

KpUCTAJUIMYECKasl peiéTka. DIEKTPOXUMHUYECKUM Psii HAPSKEHU METAIIIOB

3.2

dusznueckue W XUMHUYECKHE CBOWCTBa MeTauioB. OOmme crmocoObl MOTy4YeHHs
MeTannoB. [loHATHE O KOPpO3MM METAaJJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI MX OT
kopposuu. CraBsl (cTaib, YyryH, TIOPATIOMHHHA, OpOH3a) U MX NMPUMEHEHHE B

OBITY U POMBIIUIEHHOCTH




3.3

[[lenounsle MeTamnel: noJiokeHue B llepuoaudyeckodl cucreMe XHMHYECKHX
anemeHnToB JI.JMI. MenneneeBa; CTpO€HHE HMX aTOMOB; HAXO0XKJIECHUE B IMPHUPOJE.
dusnueckue U XMMHUYECKUE CBOMCTBa (Ha mpumepe Hatpus U Kaius). OKcuabl U

TUAPOKCHUABI HATPUA U KaJIHUA. HpI/IMeHeHI/IC IICJIOYHBIX MCTAJIJIOB U UX COCIII/IHCHI/Iﬁ

3.4

[IlenoyHO3eMenbHBIE METAUIBI MAarHuil M Kanblui: nosoxeHue B llepnognueckoi
cucremMe xumuuyeckux osnemeHTtoB JI.M. MenzaeneeBa; CTpoeHHME HX aTOMOB;
HaxoXJeHue B npupoje. uznueckue 1 XMMUYECKUE CBOMCTBA MarHus M KaJbLMs.
Baxueiimme coeanHeHus: Kanblus (OKCHA, TUIPOKCUI, coiu). JKECTKOCTh BOABI U

CHOCOOBI €€ yCTpaHeHHUS

3.5

AmoMuHui: nosnoxeHue B Ilepuoandeckoil cucteMe XUMHUYECKUX anemeHToB J[.M.
MeHpeneeBa; CTpoeHHE aTOMa; HaXOxXJAeHUE B npuponae. Ousnyeckne U XUMHYECKUE

CBOMCTBa antoMHHUSA. AM(OTEpHbIE CBONCTBA OKCH/IA U THAPOKCUIA ATFOMUHUS

3.6

Kenezo: nonoxenue B lleproanueckoit cucreme xumuyeckux snemeHtoB J[.M.
Menpeneesa; cTpoeHUE aToMa; HaXO0XJIeHHE B ipupoie. Pu3ndeckne u XUMUYECKHE
cBorictBa kene3a. Okcunbl, ruapokcuasl u comm kenesa(ll) m xemesa(Ill), mx

COCTaB, CBOMCTBA U MOJyUYEHHUE

3.7

XUMHYECKUN IKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pasllaMu METajulOB M CIUIABOB, UX
(bM3MYECKMMH CBOMCTBAMH; M3y4YCHHE PE3yIbTATOB KOPPO3UU METAIOB (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHANIOB), OCOOCHHOCTECH B3aUMOJCHCTBUS  OKCHJIA
KIbIMSA M HATpPUS C BOJOH (BO3MOKHO UCIIOJIb30BAHUE BHJIEOMATEPUAIIOB);
WCCTIEJIOBAaHUE CBOMCTB KECTKOW BOJBI; MpoIlecca TOPEHUsS JKeie3a B KUCIOPOJC
(BO3BMOXHO  HWCIIOJIb30BAaHUE  BUICOMATEPHUATIOB);  IMPU3HAKOB  MPOTCKAHUS
KaueCTBCHHBIX PEaKIUii Ha MOHBI (MarHus, KaJbIUs, aIFOMUHUS, ITUHKA, xene3a(ll)
u keneza(lll), memu(ll); nabmomeHue U omUcaHHE MPOIECCOB OKPAITHMBAHUS
JIaMEHW HMOHAMHM HaTpus, Kaaus ¢ KaiublUus (BO3MOXHO HCIOJb30BAHHE
BHJIEOMATEPHUANIOB); UCCIeA0oBaHUE aM(OTEPHBIX CBOMCTB THAPOKCUA ATIOMUHUS U
TUAPOKCHUIA ITMHKA; PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BakHeime

MCETaJJIbI U UX COCANHCHUI»

XHUMHA U OKpYyXKarolas cpeaa
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Hosrie MaTcepurajibl U TCXHOJIOTHUH. BCIIICCTBa U MaTCpualibl B HOBCGI[HGBHOﬁ KHU3HHU
genoBeka. XUMUS U 300pPOBLC. be3omacHoe ncIop30BaHNue BCIICCTB U XUMHUYCCKHUX

peakmuii B ObITy. [lepBasi moMOIIs MPU XUMUYECKHUX 05KOTaX U OTPABICHUAX

4.2

OCHOBBI 3KOJIOTMYECKON TPAaMOTHOCTH. XHMHYECKOE 3arps3HEHUE OKpYXKarollen
cpenpl ITJIK. Ponbp XxuMum B pelieHuM 3Kojnoruueckux mnpoOnem. Ilpuponnbie

UCTOYHUKU YIJIEBOAOPOJOB (Yroib, HPUPOJAHBIM Ta3, HEPTb), HPOIYKTHl HX




nepepaboTKH, UX POJb B ObITY U IPOMBIIIIIEHHOCTH

4.3

XUMUYECKUH OSKCIIEPUMEHT: HU3y4YeHHe oOpa3loB MaTepHuanoB (CTEKJIO, CIUIaBBI

METaJJIOB, TOJIMMEPHbIE MaTEPHAIIbI)




MPOBEPSIEMBIE HA OI'9 II0 XUMHUHM TPEBOBAHUS K
PE3VJBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHMUSI

Kon
NpoBepPsieMOro
TpedoBaHMS

IIpoBepsiemble TpeOOBAHUSA K NPEeIMETHBIM pe3yJbTaTaM 0230B0r0
YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTeJIbHOM NPOrpaMMBbl OCHOBHOTI'O
o01mero odopasosanus Ha ocHoBe PI'OC

1

IIpencrasienue:

1.1

O TI03HABa€MOCTH SIBJICHUH TNPUPOABI, IOHUMAHHUE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XHMHUYECKOHM HayKh Kak 00JacTM COBPEMEHHOTO
€CTeCTBO3HAHMSA, KOMIIOHEHTa OOIell KynbTypbl W IPaKTHYECKOH
NesITeIbHOCTH YeJIOBeKa B YCIOBUSAX COBPEMEHHOI'0 O0ILECTBA; TOHMMAaHUE

MCCTa XUMHH CPCAU APYIrUX €CTCCTBCHHBIX HAYK

1.2

0 HAyYHBIX METOJAX IMO3HAHUS, B TOM YHUCIE JIKCIEPUMEHTAIBHBIX WU
TEOPETUUYECKUX METOAAX UCCIE/IOBAHUS BEIIECTB U U3YUEHUS] XUMUUECKUX
peakIuii; yMEHHE HCIOJIb30BaTh MOJICAN JUIi OOBSICHEHHUS CTPOCHUS

ATOMOB 1 MOJICKYJI

1.3

0 cdepax npodhecCHOHATBHOW JEATEIBHOCTH, CBS3aHHBIX C XHMHEH U
COBPEMCHHBIMHA TEXHOJIOIUsAMU, OCHOBAaHHBIMU Ha JOCTHIXXCHUAX
XUMHUYECKOH HAayKH, YTO ITO3BOJIUT O6y‘—IaIOHII/IMC$I paccMaTpuBaTh XUMUIO
Kak cdepy cBoeil Oyayuieil npodeccuoHaIbHON NEATENbHOCTH U ClienaTh
OCO3HAHHBIN BBHIOOP XUMHHM KaK MPOQMIBHOTO MpeIMeTa NP Mepexoie Ha

YPOBEHb CpeTHEero 001iero 00pa3oBaHus

Bnagenne cucteMoil XMMHUYECKHUX 3HAHUU U YMCHHUC MMPUMCHATH CHUCTEMY

XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaKHEUIINEe XUMUYECKHE TMOHATHS: XUMUYECKUI dJI€MEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJAHOPOAHAS U HEOJHOPOAHAsS
CMECh, OTHOCHUTEIBHBIC aTOMHAs M MOJEKYJSpHAas MacChl, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsi Macca, MOJSPHBIA OOBEM, OKCHI, KHUCIIOTA,
OCHOBaHHUE, COJIb (CPEIHssI), XMMHUYECKasl PeaKIys, Peaklud COCIUHEHUS,
peaKkIMy pPas3NoKeHHs, PEeaKlMU 3aMEILCHHs, peakiuu OOMeHa, TEIIOBOU
3¢ deKT peakiuu, dK30- U SHIOTEPMUYECKHE PEaKIH, PacTBOP, MaccOBas
JI0JI1 XMMUUYECKOTO 3JIEMEHTA B COCIMHEHUU, MaccoBasi 10Jis M MPOLIEHTHAs
KOHIIEHTpPAIlUsST BEIIECTBA B PACTBOPE, SAPO aTOMa, AJICKTPOHHBINA CIOH

aToMa, aTOMHasa 0p6I/ITaJ'H), paanyc atomMa, BaJCHTHOCTBH, CTCIICHb




OKHCJICHUS, XWMHUYECKasi CBS3b, 3JIEKTPOOTPULATEIBHOCTb, NOJISIPHAS H
HEMOJISIPHAsl KOBAJEHTHAs CBSI3b, MOHHAS CBS3b, METAUIMYECKasi CBS3b,
KpUCTAJUTMYeCcKass  peméTka  (aToMHas,  HMOHHAsA,  MeTaJUIM4YecKas,
MOJICKYJISpHAsl), HMOH, KaTHOH, aHWOH, OJJEKTPOJMUT M HEDJICKTPOJHMT,
3NIEKTPOJIUTHUECKAS JHUCCOLMAIINS, peaxkimu HOHHOTO oOMeHa,
OKHCIIUTEILHO-BOCCTAaHOBUTEIBHBIE peaxiuu, OKHCIIUTEIh u
BOCCTAHOBHTENb, OKUCJIEHUE U BOCCTAHOBIICHHUE, JIECKTPOJIM3, XUMHUYECKOE
paBHOBecue, oOpaTUMBbIE ¥ HEOOpPaTHUMbBIE PEAKIIMU, CKOPOCTh XUMHUUYECKOU

peakuuu, katanuzatop, [1/IK, koppo3us Metamios, CriiaBbl

2.2

OCHOBOIIOJATalIIMe 3aKOHbl XUMHUU: 3aKOH COXPaHEHUS  MAacCChl,
nepuoguyeckuii 3akoH J[.MI. MeHueneeBa, 3aKOH MOCTOSHCTBA COCTaBa,

3aKOH ABOTaApO

2.3

TCOPUU XUMUU: ATOMHO-MOJICKYJIApHas TCOpHU-, TCOpHUA

BHCKTpOHHTquCKOﬁ Jucconnainmnu

Brnagenne ocHOBaMU XMMUYECKON IPaMOTHOCTH, BKIIOUYAOLIECH:

3.1

YMEHHE TPAaBUILHO MCIOJB30BaTh U3YUCHHBIE BEIIECTBA W MaTepHUaibl (B
TOM YHCIIE MHUHEPAJbHBIE YIOOPEHUS, METAJJIbI U CIUIaBbl, MPOIYKTHI
nepepadoTKU MPUPOIHBIX HCTOYHUKOB YTIIEBOAOPOIOB (YIJIsl, MPUPOIHOTO
rasa, He)TH) B OBITY, CETLCKOM XO3SIIICTBE, HA MPOU3BOJICTBE ¥ TIOHUMAHUE
3HAUEHUs KUPOB, OCIMKOB, YIIIEBOJOB JUIsl OPraHM3Ma YeIOBeKa; YMEHHUE
MPOTHO3UPOBATH BIMSHUE BEUIECTB U XUMHYECKHUX MPOLIECCOB HA OPraHU3M

YeJI0BeKa U OKPYXKAIOUIyI0 PUPOJHYIO Cpey

3.2

YMCHUC MHTCTPUPOBATL XUMHUYCCKHUC 3HAHUSA CO 3HAHUAMU OPYTrUX

y‘le6HBIX nmpeaMeTOB

3.3

HaJIMYMe OIbITa padoThl ¢ pPa3zIMYHBIMU HMCTOYHMKAMU HHQOpPMALMM IO
XUMUM  (HaydHassT W  HAy4HO-NOIyJspHas JMUTepaTypa, CIOBapH,

CIIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OLEHMBaTh HH(POpPMALMI0O O BEUIECTBAX, UX
IIPEBPAIICHUAX U MIPAKTUYECKOM IIPUMEHEHHH U YMEHHE MCIOJIb30BaTh €€

JJIA pCUICHUA y‘le6H0-HO3HaBaTCHBHLIX 3aJa4

Brnanenue ocHOBaMH TOHSATHIHOTO amnmaparta U CHMBOJIHYECKOTO SI3bIKa
XUMHUHU JUISI COCTaBJICHUS (OPMYJT HEOPTaHUYECKUX BEIICCTB, YPAaBHEHUI
XUMUYECKHUX peakiuii; ocHoBaMu xumuueckoi HomeHkiaaTypsl (IUPAC u

TPUBUAIBHOMN)

YMeHHe OOBSACHATH CBS3b TOJIOXKEHUS djeMeHTa B Ilepumoanueckoi




CUCTCMEC C YHUCJIOBBIMU XAPAKTCPHUCTUKAMU CTPOCHUSA ATOMOB XUMHUUYCCKHUX
JJIEMEHTOB (cocTaB M 3apsal  sjapa, oOllee YHCIO 3JIEKTPOHOB),
pacmpeseseHieM DJIEKTPOHOB TI0 JHEPreTUYECKHM YPOBHSM aTOMOB

IIEPBBIX TPEX MEPUOIOB, KaJUs U KaJIbLUS

[IpencraBieHue O NEPUOAUYECKONM 3aBUCHMOCTH CBOWCTB XHUMHYECKHX

JJIEMEHTOB (paguyc aToMa, »3JIEKTPOOTPULATENBHOCTh), TMPOCTHIX U

6 CJIOKHBIX BEIIECTB OT TOJOKEHUs dyieMeHTOB B [leproanmueckoii cucreme
(B ManbIX MEpUOAax W TJIABHBIX MOATPYIIAX) M AIEKTPOHHOTO CTPOSHUS
aToMa

7 YMmenue knaccuupoBars:

7.1 XUMUYECKHUE DJIEMEHTBI
7.2 HEOPTaHUYECKHE BEIIECTBA
7.3 XUMUYECKHUE PEaKINu

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTh U CTENICHb OKUCIICHUSI XUMUYECKUX FIIEMEHTOB, 3apsi/i HOHA

8. BUJ, XUMHUYECCKOW CBSI3W M THI KPHUCTAJUIMYECKOH CTPYKTyphl B
' COCIMHEHUSIX

8.3 XapakTep Cpelibl B BOAHBIX PacTBOpax BEMeCTB (KUCIOT, OCHOBAHUH )

8.4 OKHUCJIMTETh U BOCCTAHOBHUTEh

9 YMeHune xapakTepu3oBath (GU3NYECKUE U XUMUYECKUE CBOWCTBA:

MPOCTBIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOJ, IpaduT, aiMas, KPeMHHH,
9.1 asort, docdop, cepa, XJI0p, HATPHUHA, KAJIUA, MAaTHUHN, KaJbIUH, ATFOMUHHM,

JKeJe30)

CJIOKHBIX BEIIECTB, B TOM 4YHCIIe MX BOJHBIX PacTBOpPOB (BOJa, aMMHAK,

XJIOPOBOJZIOPOJI, CEPOBOAOPOJ, OKCHUIBI M TUAPOKCUABl MeTauioB [—IIA
9.0 rpynm, amomunus, meau (1), munka, xenesa (II u I1I), okcuasl yriepona

' (I u 1V), kpemuus (IV), azora u dochopa (III u V), cepur (IV u VI),
CepHHUCTasi, CepHas, a30TucTas, a3oTHas, QocdopHas, yrompHas,
KpEMHUEBast KUCI0TA ¥ UX COJIH)

IIPOTHO3MPOBATh U XapaKTEPHU30BATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT
93 UX COCTaBa M CTPOCHHS, NMPUMEHEHHE BEHICCTB B 3aBUCUMOCTH OT HX

' CBOMCTB, BO3MOXXHOCTh TIPOTEKAaHUSI XUMHUYECKHX MpEBpalleHU B
Pa3IUYHBIX yCIOBHIX

10 YMeHue COCTaBISATh MOJIEKYJISIPHBIC U MOHHBIC YPAaBHEHUS PEAKIUil, B TOM




quclie:

10.1 peakIuii HFOHHOTO 0OMeHa
10.2 OKHCJIMTETbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIONIMX XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIAcCOB (TPYIIN)
' HEOPTaHMYECKUX BEIICCTB
10.4 MOJTBEPIKIAIONINX ICHETUYECKYIO B3aMMOCBSI3b MEXKIYy HUMH
11 YMeHUe BEIYUCIATH (IPOBOJUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB, MACCOBYIO
' JIOJTF0 XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUHN
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00beM ra3oB
114 10 YPaBHEHUSM XUMUYECKUX PEAKIUH U HAXOJHUTh KOJUYECTBO BEIIECTBA,
' 00BEM 1 Maccy peareHTOB WU MPOAYKTOB PEaKIIUN
12 Bianenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HaHUs (HAOIIOJeHHe, M3MEpEeHHE,
11 9KCIIEPUMEHT, MOJCIHPOBAHUE) MPU H3YUYEHUH BEIIECTB M XUMHUYECKUX
' SBJICHUW; yMEHHE CQPOPMYIUPOBATH NPOOJIEMY M TPEUIOKHTH IMyTH €€
penieHus
122 0e30macHOl paboThl ¢ XUMHYECKUMH BEIIECTBAMHU, XUMUYIECKOU TTOCYI0N U
' 1ab60paTOpHBIM 000pYI0OBaHHEM
npaBuwiaMu 0€30macHOro OOpaIeHHs] C BEHICCTBAMH, HCIIOIb3yeMBIMH B
MOBCEHEBHON JKU3HU, MpaBWIaMH TOBEICHUS B LEJAX COEpeKCHHS
12.3 3I0POBbSI W OKpY)KaloIIed NPHUPOJHON Cpelbl; MOHMMAaHHE Bpeaa
(omacHOCTH) BO3/IEHCTBUS HA )KMBBIE OPTAHU3MBI OMPEIEeIEHHBIX BEUIECTB,
CIOoCOOOB YMEHBIIIEHUS U MPEIOTBPAIICHUS UX BPEAHOTO BO3CHCTBHS
13 Hanumune mnpakTUyecKMX HABBIKOB IIJIAHUPOBAHUS U  OCYIIECTBICHUS
CIIeIYIOUINX XUMHYECKUX IKCTIEPUMEHTOB:
U3y4YCHHE U OnmucaHue (U3NYECKUX CBONCTB BEILECTB; O3HAKOMIICHUE C
13.1 GU3NYECKUMU U XUMHYECKHMH SIBICHHUSIMH; OIBITHI, WIUTIOCTPUPYIOIINE
MPHU3HAKY IPOTEKAHUS XUMUYECKUX PEAKIUi
13.2 W3Yy4YEeHHUE CIIOCOO0B pa3/eICHUs] cMecei
MOJIyYeHUE KUCIOpPOJa U M3YyUYCHHE €ro CBOMCTB; MOJYyYECHHE BOJOPOJA H
13.3 M3y4YEHUE €ro CBOWMCTB; MOJIyUYEHHE YTJEKUCIOTO ra3za M M3YyYEHHE €ro

CBOICTB; ITOJIy4YeHUE aMMHUaKa U U3yYEHNUE €r0 CBOMCTB




13.4

IIPUTOTOBIIEHUE  pPacTBOPOB  C  ONPENEIEHHOM  MAacCOBOM  JOjei

pacTBOPEHHOTO BEIIECTBA

135

NpPUMEHEHHE WHAMKATOPOB (JaKMyca, METHJIOpaHka U (eHoapTanenHa)

JUISL OIIPEJIEIEHUs XapaKTepa cpeibl B paCTBOPAX KUCIIOT U IIeouei

13.6

UCCIIEZIOBaHNE U ONMCaHME CBOMCTB HEOPraHMYECKMX BEILIECTB Pa3IMUHBIX
KJIacCOB; M3YYEHHME B3aMMOJACHCTBUSI KUCIOT C MeTallaMd, OKCHIaMU
METaJUIOB, PAaCTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSAMH, COJISMU;
MOJIy4eHHE HEpPAacTBOPUMBIX OCHOBAHHI; BBITECHEHHE OJHOTO MeTalla
JIpyTMM U3 pacTBOpa COJIM; HccleloBaHME aM(OTEpHBIX CBOMCTB

TUJIPOKCUAOB AIFOMUHUS U IUHKA

13.7

pellleHHEe HKCIEPUMEHTANIBHBIX 3a7ad 1o TeMaMm: «OCHOBHBIE KJIacChl
HEOPraHWYECKUX COCIAMHEHUW»; «DJIEKTPOIUTHYECKAsT JTUCCOIUAIUS;
«BaxHenmre HeMeTaIbl M UX COSTMHEHND; « BakHelmme MeTaniIbl 1 UX

COCIHUHCHUA»

13.8

XUMHUYECKHE JKCIICPUMEHTHI, WLTIOCTPUPYIOIIUE MPU3HAKU MPOTCKAHUS
peakinii HOHHOTO0 OOMEHA; KAYeCTBCHHBIC PEAKIIUH HA MPUCYTCTBYIONINE B
BOJIHBIX PacTBOpPAx MOHBI: XJIOPHUA-, OpOMHUII-, HOAUA-, CyTbdat-, pocdart-,
KapOOHAaT-, CHJIMKAT-aHUOHBI, THUIPOKCHI-UOHBI, KATHOHBI aAMMOHWS,
MarHus, Kajblus, alloMUHMS, xene3a (2+) u xkeneza (3+), menu (2+),

HUHKA

14

Ymenue:

141

MMpeaACTaBJIATb PE3YJIbTAaThL OKCIICPUMCHTA B (bopMe BBIBOIOB,
J0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'H/II_[ U BbBIFABJIATL OMIIMPUYCCKHUC

3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATb CBA3U MCXKIAY PCAJIbHO Ha6J'II-OI[a€MBIMI/I XUMHNYCCKHUMHU
SBJICHUAMU U IIpoHeCCaMH, IPOUCXOAINIMMU B MAKpPO- WU MHUKPOMHUDPE,

OOBACHATH IPUUMHBI MHOIOOOpPa3usl BELIECTB




HEPEYEHb 3JJEMEHTOB COIAEPXAHUS, IIPOBEPSAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kox | IIpoBepsieMblii 3J1EMEHT COJePKAHUS
1 [lepBoHauaIbHBIE XUMUYECKUE TOHATHS
1.1 | Yuctsie BemecTBa u cMecu. CriocoObI pa3iesieHus cMeceit
12 ATOMBI U MOJIEKYJIbl. XUMHUUYECKUE 3J€MEHTbl. CUMBOJIBI XMMUYECKHX 3JIEMEHTOB.
' IIpocThle u Cn0XKHBIE BELECTBA.
13 Xumnyeckass (opmyna. BaneHTHOCTP aTOMOB XMMHYECKUX 3JIeMEHTOB. CTeNeHb
' OKHCJICHHUS
3aKkOoH MOCTOsIHCTBa  cocTaBa  BemecTB. OTHocuTeNnbHas aTOMHas — Macca.
1.4 | OtHocuTenbHast MoJeKyssipHas Macca. MaccoBast 0JIsI XUMHUYECKOrO 3J€MEHTa B
COCIMHEHUU
15 KonnuectBo BemectBa. Moub. MonspHas Macca. Monsipablii  00bEM  ra3oB.
' B3anMocBs3b KOIMYECTBA, MACCHI U YUCJIA CTPYKTYPHBIX €IMHMIL BEIIECTBA
16 dusznyeckue U XUMHUYECKHUE SBICHUSA. XMMHUYECKass peakius U €€ NMpU3HAKU. 3aKOH
' COXPaHEHHsI MAcChl BEIECTB. XMMUYECKHE YPaBHEHUS
[lepnognueckuii 3axkoH u Ilepuoguyeckas cuctema Xxumudeckux siemMeHToB [[.U.
2
MenneneeBa. CTpoeHHE aTOMOB
[lIepnonnuecknii 3akoH. llepumommueckas cucrema XuUMHUECKHX dneMeHTOB J[.U.
2.1 | MenpgeneeBa. Ilepuonst u rpynmbl. Pu3nyecKuid CMBICT MOPSAIKOBOTO HOMEpa,
HOMEPOB IepHUOJia U IPYMIIBI JIEMEHTA
Crpoenne atomoB. CoctaB aToMHbIX dAnep. M3otombl. Onekrponbsl. CTpoeHue
2.2 | BIEeKTPOHHBIX 000104YeK aTOMOB MepBbIX 20 XUMHUYECKHX 1eMeHTOB [lepuonuye ckoii
cuctemsl /.M. Menaeneea
3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB XMMHMUYECKHMX 3JEMEHTOB IEpBBIX TPEX
23 NEPUOJOB, Kauus, Kaiabuus (paguyca  aToOMOB,  3JIEKTPOOTPHULATEIBHOCTH,
' METAJINYECKUX U HEMETAJNIMYECKUX CBOMCTB) M UX COEAMHEHUN B COOTBETCTBUU C
I10JIO’KEHUEM 3JIEMEHTOB B [lepruonyeckoil CUCTEME U CTPOEHUEM UX aTOMOB
3 CtpocHue BelecTBa
Xumuyeckass  cBs3b.  KoBasieHTHas  (mojsipHass M HENOJISIpHAasi)  CBSI3b.
3.1 | DAeKTpOOTPUIIATETFHOCTh XUMUYECKHX 3JeMEeHTOB. MoHHas cBsi3b. MeTainnueckas
CBS3b
3.2 | Tumel kpUCTaNIMYECKUX PEIIETOK (ATOMHAs, MOHHAsI, METAININYEeCKas), 3aBUCUMOCTD




CBOICTB BEIIECTBA OT THIA KPUCTANIMYECKOW PEIIETKHA U BUAA XUMUYECKOM CBSI3U

BaxHneliie npeacTaBUTENd HEOPraHMYECKUX BemlecTB. Hemeramubl U UX

) coeAHeHUs. MeTaibl U X COeUHEHUs
Knaccudukanus w  HOMEHKIATypa HEOPTraHWYECKHX COCJUHECHHH: OKCHJIOB
i1 (coneoOpa3yromue: OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIE) U HECOJIeo0pa3yIoIIHe;
' OCHOBaHUM (IIETOYM M HEPACTBOPUMBIE OCHOBAHMS); KUCIOT (KUCIOPOACOAEpIKaIINE
1 OECKHUCIIOPOHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIel (CpeTHUX M KUCIIBIX)
45 dusznueckue M XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIOB: BOJIOPOJA,
' XJI0pa, KUCI0pOo/a, Cephl, a30Ta, pocdopa, yriepoia, KpeMHUS
dusznyueckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIUTHUS, HATPUS,
4.3 | xanus, MarHus W KalblUs, QIIOMUHUS, Keie3a. OJNeKTPOXHUMHYECKHH P
HaIpsKEHU METaJlIoB
W dusznueckue W XUMHYECKHE CBOWMCTBAa BOJOPOAHBIX COCJUHEHUN HEMETaJUIOB:
' XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, aMMHAKA
duznuecknue U XUMHYECKHE CBOMCTBA OKCHI0B HeMeTaioB: cepol (IV, VI), azota(ll,
45 |1V, V), docdopa(lll, V), yraeponma(ll, IV), xpemuusa(IV). Ilomyuenue oxcumos
HEMETAJJIOB
45 Xumudeckue cBorcTBa okcui0B: MetawioB [A—IIIA rpymnm, nunka, meau(1l) u xemnesa(ll,
' [11). [TonyueHre OKCUIOB METAJLIIOB
XUMUYEeCKHe CBOHCTBA OCHOBaHUH M aMQpOTEpHBIX THAPOKCUIOB (HAa MpHMeEpe
4.7 | TMOPOKCUIOB aTIOMHHUS, XkKene3a, nuHka). [lonydeHne ocHOBaHWUN M aM(OTEPHBIX
TUAPOKCHJIOB
OOmme XWMHYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJHOH, CEPOBOJOPOIHOM,
48 CEpPHUCTOM, CEpHOW, a30THOW, QOoCcPOpHOH, KpPEeMHHEBOH, yrombHOW. OcoObie
' XMMHMYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpHOM M a30THOM KucioT. llomyuenue
KHUCJIOT
4.9 OO6mme XuMHUYECKHe CBOMCTBa cpeHuX cotiel. [lomydenue comneit
410 [lonyuenue, coOupanue, pacrmo3HaBaHUE BOJOPOAA, KHUCIOpOAa, AaMMHAKa,
' YTIEKHUCIIOTO Ta3a B JIabopaTOpuH
411 [lonyyenue ammuaka, CEpHOM U a30THOM KHCIOT B MpoMbIIIeHHOCTH. OOmue
' CIOCOOBI TOJTyYCHUSI METAJIIIOB
4.12 | I'eneTnueckas CBsI3b MEXKIY KJIaCCAMH HEOPTAaHUYECKUX COSTUHEHUN
5 XUMHYECKHE peaKIuu
5.1 | Kmaccuduranuss XUMUYECKUX PEAKIUNA O Pa3IUYHbIM MpHU3HAKAM: O YHUCITY U




COCTaBY Y4acTBYIOIIUX B PEaKLUU BEIIECTB, 110 TEIUIOBOMY 3P PEKTY, 10 U3MEHEHUIO

CTEIICHCH OKHCIICHHS XUMHUYCCKHX DJIEMCHTOB

TemnoBoit 3pdPexT XUMHUECKON peakiuu, TEPMOXUMUYECKHE YypaBHEHHUS. DK30- U

> SHIOTEPMUUYECKHUE PEAKIINU. TepMOXUMUYECCKUE YPABHEHHS
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKHUCIUTETM UM BOCCTAHOBHUTEIIH.
5.3 | Ilpomeccsl OKHCIEHHS W BOCCTAHOBICHHs. DIEKTPOHHBINH OalaHC OKHCIUTEIHHO-
BOCCTAaHOBHUTEIBHOM peakuuu
54 Teopust snexTponuTHYECKOW AuccorManuu. KaTHOHBI, aHUOHBI. DJIEKTPOJIUTHl U
' HEe3J1eKTpoJIUThL. CHIIbHBIC U ci1a0ble NeKTPOIuThl. CTENeHb TUCCOUAINT
c5 Peakuuu noHHoro oomMeHa. YciaoBusl IPOTEKaHUs pPEeaKIMi HOHHOTO 0OMEHa, MOJIHbIE
' Y COKpalI¢HHbIE HOHHBIC YPABHEHHS PEaKIuil
6 XuMus ¥ OKpy’Karolas cpeja
Bemectea u Marepuansl B I[IOBCEJHEBHOM JKM3HM 4elloBeKa. be3omacHoe
6.1 | ucronb3oBaHHE BEIIECTB U XMMHYECKHUX peakiuii B mabopatopuu u ObiTy. IlepBas
MTOMOIIb MTPU XUMUYECKHUX 05KOTaX U OTPABIICHUAX
XUMHUECKOE 3arpsi3HEHUE OKpPY’KaloIlel cpelbl (KUCIOTHbIE AO0XKIU, 3arps3HeHue
6.2 MOYBbI, BO3JyXa M BOJOEMOB), CcMOcoObl ero mpeaorBpamieHus IlpenenbHas
' nonyctumas konuentpamus semects ([1/1K). Ponrs xumuu B pemeHnn 3K0I0THYeCKUX
npobisieM. YcuieHue mapHUKOBOTO dPdeKTa, pa3pymeHne 030HOBOTO CIOS
[Ipumenenue cepsl, a3ota, docdopa, yriepoaa, KpEeMHUSI U UX COCTUHEHUN B OBITY,
MEJIMIIMHE, TMPOMBIIUICHHOCTH W CEIbCKOM XO3stiicTBe. lIpuMeHeHue MeTaioB H
6.3 | cmaBoB (cTanb, YyTyH, MIOPATIOMUHUNA, OpoH3a) B OBITY W HPOMBIIUICHHOCTH WX
coenuHeHuil. [oHsATHE O KOPPO3WHM METaIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT
KOppO3uu
6.4 [IpupoaHble UCTOYHUKU YTIEBOJIOPOAOB (YroJib, MPUPOAHBIA ra3, HedTh), MPOAYKTHI
' uX nepepadoTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH
[lepBOHauanbHbIe MOHATUS 00 OPraHMYECKHUX BEILECTBAX KaK O COCIMHEHUSX YIiepoja
6.5 (MeTaH, 3TaH, ATWIIEH, alETHICH, TaHOJ, INIMIEPUH, YKCycHas Kuciota). [lonstue o
' OMOJIOTUYECKN BA)KHBIX BEIECTBAX: JKUpPaAxX, OenKax, YrieBoJaX — M MX POJU B KHU3HU
YeJIoBeKa
7 Pacuérsr:
7.1 | mo popMysaM XMMHUYECKUX COSTUHEHUI
7.2 | macchl (MaccOBOW) TOJM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 | MO XUMUYECKUM ypaBHEHUSM
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