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Mesepansrag pabouas nporpamma | Xumud. 8—9 knaccrr (6230851 YPOBEHE )

DeznepanpHas pabouas nporpaMma 1o yaedbHOMY mipeamery «Xumus» (6a3oBblii
YPOBEHb) (MpeaMeTHas ob6aacTh «ECTeCTBEHHO-HAYYHBIE NPEIMETED)) BKIIOYAET
MOACHUTEIILHYIO 3AIUCKY, COIepIKaHHE 00yUeH s, ITTAHUPYEMBIE PE3YIIbTAThl OCBOCHHS
HPOTPAMMBI 10  XMMHH, TEMAaTUYECKOE [LIAHUPOBAHHE, MNepeYeHs (Kommpukarop)
PACIIPEICICHHBIX 110 KJIaccaM NPOBEPAEMBIX TPeOOBAHMI K pE3yIbTaTaM OCBOCHHSA

OCHOBHOM 00Pa30BATEIIBHON MPOrPAMMBI OCHOBHOTO OBIIErO 00pa3oBaHHUA U 3TIEMEHTOB

CONCPXAHUA  TI0  XHUMHH, nepeveHb (KOoAu(UKaTOp) NPOBEPAEMbBIX TpPEOOBAHMIA

K PE3yJIbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTebHOM MPOrpaMMbI OCHOBHOTO 0OIIEro
00pa3OBaHMA U HIIEMEHTOB CONCPIKAHMIA 10 XHUMUH,

HOACHUTEJBHAS 3ATINCKA

IIporpamMma mo xumuu Ha YpoBHE OCHOBHOIO OOIIEr0 OOPAa3OBAHHUSA COCTABICHA
Ha OCHOBEe TpeOOBaHMH K pe3yjbTaTaM OCBOGHMS OCHOBHOM 00pa3oBaTelIbHOM
IIPOIPAMMBI  OCHOBHOI0 00muiero ob6pasoBanus, mnpeacrtaieHHsix B @I'OC 00O,
a TakXke Ha OCHOBe dezepalibHOW pabodel MporpaMMbl BOCIIMTAHUS U C Y4ETOM
KOHLICTIIHUHY IIPENoJaBaHus ydeOHOro mnpeaMera «Xumus» B 00pa3oBaTEIbHBIX
opranusanusax Poccuiickon deneparuu.

[IporpamMmma o xuMuM pa3paboTaHa C HETbI0 OKa3aHWsA METOJIMYECKOH ITOMOIIH
VUUTEIIO B CO3[JaHUM paboueil mporpaMMEI 10 y4eOHOMY MpeIMETY.

[TporpamMma 1mo XMMUH JIaeT MpeJICTaBIeHUe O TeNsX, 00IIeH CTpaTeruu o0ydeHns,
BOCIIUTAHUS M  Pa3BUTUA  OOYYAKONIMXCSH  CpeJICTBAMM  y4EOHOro  NpEeaMeTa,
yCTaHABIMBAET  O0S3aTEIbHOE  IIPEJMETHOE  COJAEP/KAHWE,  MPEeAyCMaTpHBACT
pacIipeelieHI e ero 10 KJIaccaM U CTPYKTYPUPOBAaHHUE 10 pasjieslaM i TeMaM IIPOrpaMMEI
MO0 XWUMMH, OIpeIeNieT KOJIWYECTBEHHBIE M KAaYeCTBEHHBIC XapaKTEPUCTUKH
ColepKaHMsA, PEKOMEHIYEMYIO MOCIEN0BaTENbHOCTh H3YYCHHS XHMHH C Y4ETOM
MEKIPEIMETHBIX M BHYTPUIIPEIMETHBIX ~CBSI3¢H, JIOTMKM Y4eOHOTO Tpolecca,
BO3pACTHBIX OCOOEHHOCTEH 00YYAIOIMXCsl, ONpeJeNseT BO3MOXKHOCTH IpeaMeTa
JUIA peau3alny TpeOOBaHUI K pe3ynbTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOU
IpOrpaMMbI Ha YpPOBHE OCHOBHOTO o0uiero 00Opa3oBaHMs, a Takxke TpeOOBaHUMI
K pe3yjibTaTaM OOy4eHHs XMMHH Ha YPOBHC efied M3ydeHHUs MpeaMeTa U OCHOBHBIX
BHUJIOB yqe6H0-no3HaBaTenLHoi& NEATEIBHOCTH 00YUYAOLIErocs 0 OCBOCHUIO yueOHOr o
cojiepyKaHUs.

3paHMe XUMHH  CIY)KHT OCHOBOW  JUIs (GOPMHUPOBAHUS  MHPOBO33PEHUS
oOy4aroIerocsd, ero [peJCTABICHUI O MAaTepHalbHOM EIMHCTBE MMpa, BaAXHYIO POJb
UrparoT (GopMHUpyeMbIe XMMHEH TIPeACTaBIeHUs O B3aUMOINPEBPAIICHHSIX SHEPTUH
4 06 HBOJNIONMY BEIIECTB B NPHPOJE, O MyTAX PEIICHHS TIOOATbHBIX npobiaeM
YCTOMYMBOTO PA3BUTUS HEIOBEUECTBA  — CHIPHEBOM, OHEPreTUUECKOM, TIMIIEBOH
1 SKOJIOrHUEeCKOl 0€30MacHOCTH, MPOo0JIeM 3paBOOXPaHECHHUS.

N3yueHue XUMHUH:

CTIOCOOCTBYET pEAM3aIlMH BOSMOXKHOCTEH JUIA CaMOPAsBUTHA H hopMHUpoBaHUA
KyBTYPBI TMUHOCTH, €€ 06IIel i QYHKIHOHATBHOH TpaMOTHOCTH;
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BHOCHT BKIax B GHOPMHPOBaHHE MBIIUICHHS W TBOPYECKHX CHOCOBHOCTEMH
OOYYAlONINXCH,  HABBIKOB  mx CAMOCTOSITENILHOH ~ Y4eOHOM  [esTeNbHOCTH,
SKCIICPUMEHTANIBHBIX M HMCCIIEq0BATENECKIX YMEHHH,  HEOOXOMMMBIX  Kak
B TIOBCE/THEBHOM YKU3HU, TaK U B PODECCHOHAIILHOM 1eATeTbHOCTH;

3HAaKOMHUT CO OZ@EE@ENOS HAY9HOI 0O MBIIIICHUS, 3aKJIabIBAET OCHOBEI IIEJIOCTHOTO

B3IUIA1a HA eJIUHCTBO IIPHPOABI H YCIOBCKA, SABISETCA OTBETCTBEHHBIM 3TAIIOM

B @O@ZSUOWNGSS OOH@OH&OEIO:EW%&ION I'PaMOTHOCTH O@%LNZOEEXONW

CTIOCOOCTBYET hOPMUPOBAHMIO LIEHHOCTHOTO OTHOMICHHS K €CTECTBEHHO -HAYYHBIM
SHAHMAM, K IPUPOJIE, K YesoBeKYy,

BHOCHMT CBOH BKJIaJl B 9KOJIOIMYECKOE 0Opa3zoBaHue
O0yJarommxcs.

JlaHHBIC HATIDABNEHNS B OOYYCHHH XUMHH OGCCICHBAIOTCSH crennuhuKon
CONCPHKAHMSA YHeOHOTO MpeaMeTa, KOTOPBIN ABJIACTCS TIEAaroru9ecky ajanTUPOBAHHBIM
OTPOKCHHEM 0a30BOH HAYKH XUMHH Ha ONPE/IE/ICHHOM JTAITe ee Pa3BUTHA.

Kypc xumin wa ypoBHe ocHOBHOrO 06IIEro 00pa3oBaHUsl OPUEHTHPOBAH
Ha OCBOCHHME OOYYAIOUIMMKCH CHCTEMbI TIEPBOHAYANBHBIX MOHATHH XHMHH, OCHOB

HCOPraHMYeCKON XMMHH 1 HEKOTOPHIX OTAE/IBHBIX 3HAYMMBIX MOHSITHH OpraHHYecKo
XUMHH.

CTpyKkTypa coOXepKaHMsi TIPOrpaMMBI [0 XUMHH chopMUpOBaHA Ha OCHOBE
CHCTEMHOTIO I1021X0/a K ee u3yueHnto. CojiepikaHue CKIIabIBAETCH U3 CHCTEMBI TOHSATUIH
O XMMHYECKOM JJIEMEHTE M BEIIECTBE M CHCTEMBI MOHATHH O XUMHYECKOH DPEaKIIHH.
Obe STH CHCTEMBI CTPYKTYPHO OpraHM30BaHBI 110 MPHMHIHITY IOCTENOBATETHHOTO
Pa3BUTHA 3HAHWH Ha OCHOBE TEOPETHYECKUX MPE/ICTABIEHUI Pa3HOrO YPOBHS:

ATOMHO-MOJIEKYJIIPHOTO YUYEHHUS KaK OCHOBBI BCErO €CTECTBO3HAHUS;

Ilepuoanyeckoro 3akona /.M. MeHzeneeBa Kak OCHOBHOTO 3aKOHA XHMMUHU;

YYEHHS O CTPOEHUH aTOMa W XUMHUYECKOU CBSI3H;

IPEJICTABIEHUH 00 3JIEKTPOJIMTHYECKON TUCCOLMAIIMN BENIECTB B PACTBOPAX.

TeopeTndyeckue 3HaHMA PaCCMATPUBAIOTCS HA OCHOBE SMITMPHYCCKH IMOIYYEHHBIX
U OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEA0BATEILHO OT OJHOTO YPOBHS K IPYTOMY,
BBINTOJMHAS  (YHKIUM  OOBACHEHHMSA W  NPOTHO3MPOBAHHSA  CBOWCTB, CTPOCHHS
1 BO3MO)KHOCTEH IMPAKTHUECKOr0 IIPHMEHEHUS H MOJIYYEHHS H3y4aeMBIX BEIECTB.

OCBOEHHE IPOTPAMMBI 110 XUMHHU CIIOCOOCTBYET (OPMHUPOBAHHUIO MPEICTARICHNS
0 XMUMHYECKOHW COCTABJISIONICH HAYYHOW KapTUHBI MHPA B JIOTHKE €€ CHCTEeMHOM
IPUPO/IBI, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHHIO H METOJIaM II03HAHHSA B HayKe.
M3yueHne XMMHUH TPOUCXO/NT C MPUBJICYCHIEM 3HAHII M3 PAHEE H3Y4CHHBIX yueOHBIX
npeaMeToB: «OKpyKaromui MUpy, «bronorns. 5—7 K1acce» 1 xnwﬁmzm. 7 xmaccy. :

T[Ipy M3ydeHHH XUMHH TIPOHCXOAUT (OPMHUPOBAHHE 3HAHHII oomzow XUMHUYECKON
HAyKM Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOH JICATEIBHOCTH
qeoBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHPOBOHM KYJIBTYphl. 3ajaya y4eOHOro
mpejMeTa COCTOMT B (DOPMHPOBAHHH CHCTEMBI XHMHYCCKHX 3HAHUM — mmﬁmomExw
(akToB, TOHATHM, 3aKOHOB H TEOPETHYECKHX MOJOXKEHUH, JOCTYIHBIX 0000MIEeHHHA
MHUpPOBO33PEHYECKOr0 XapakTepa, sA3blka HayKH, B MPHOOIIEHNH K HAYYHBIM METOJaM
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TMOSHAHWSA TIpH  H3YICHHH BEIIECTB M XMUMHYECKHX DEaKuui, B (popMupoRaHmH

1 pasBUTHH TIO3HABATENbHBIX YMCHHH M MX NPHMEHEHWH B Y4eOHO-TIO3HABATENLHO
H  y4eOHO-UCCIIEIOBATENHCKOM JEATENLHOCTH,

O@@&EOESM C BEIIECTBAMH B ITOBCEIHEBHOM JKH3HH.

Ilpy m3ydyenwn xumuu Ha YPOBHE OCHOBHOIO OOHIEr0 00pa3oBaHMS BakKHOE
3HAYEHHE NIPHOOPENH TaKKE 1IENH, KaK:

OCBOCHMHM IIpaBUI 0OE30M1acHOro

hopmuposanue UHTEIIEKTYanbHO Pa3BUTOU JUYHOCTH, TOTOBOM
K caMo00pa3oBaHuUIo, COTPYTHHYECTBY, CAMOCTOATENLHOMY IIPUHATHIO pEIIeHHH,
CIIOCOOHOH aIalTHPOBATHCS K OBICTPO MEHAFOIIMMCS YCITOBHSAM HKH3HH:

HAIIPABIICHHOCTE OOYYEHHMS Ha CHCTEMaTHYecKoe IIpHOOIIEHHE O0YJarOIIHXCS
K CAMOCTOSITETbHON 103HABATENLHON JIESTEIHHOCTH, HayYHBIM METOJaM ITO3HAHMS,
bopmMupyrOmMM MOTHBAIIIO 1 Pa3BHTHE CIIOCOOHOCTEH K XUMUHU;

obecredeHne yeroBmii, CIIOCOOCTBYIOIINX MPHOOPETEHHIO 00 YYAFOIIMMHUCS OIBITA
Pa3HOOOPA3HOH NeATENbHOCTH, TMO3HAHUS W CAMOIIO3HAHUs, KIIIOYEBBIX HAaBBIKOB
(KIIFOUEBBIX KOMIIETEHIIHIT), HMEFOIITHX YHUBEpCAIbHOE 3HAaYCHHUE IS Pa3IH9IHBIX BUIOB
IEATETBHOCTH,

dbopmupoBanue obmieit (DYHKIMOHAIBHOM M €CTECTBEHHO-HAYYHON TPAMOTHOCTH,
B TOM HHCIIC YMEHUH OOBSCHATh U OLEHUBATH SIBICHUS OKPYKAKOIIEr0 MHPA, HCIOTIB3YsL
SHAHHWS U OMBIT, IOTy4CHHbIC NPH M3yYeHUH XUMHH, MPHMEHATh UX MPH pPEelNICHUH
TIPOOJIEM B [IOBCETHEBHON KHU3HU M TPYIOBOH IEATENLHOCTH:

(opMupoBaHue y O0YydalOMMXCS TYMaHHCTAYECKMX OTHONICHWH, MOHHMAHWS
[EHHOCTH XHMHUYCCKMX 3HAHWH JUIs BBIDAOOTKH 9KOJIOTHYECKM 1E7eCO00pasHOro
TIIOBSJICHUS B OBITY M TPYIO0BOH JEATENBHOCTH B LENSAX COXPAHSHHS CBOETO 310POBBS
U OKpYXKarollen IPUPOJIHON CPEJIbl;

Pa3sBUTHE  MOTHBALMHM K  OOYYCHHIO, CIOCOOHOCTEH K  CAMOKOHTPOIIO
M CaMOBOCIIUTAHHIO HAa OCHOBE YCBOCHHMS OOINEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY ITPO(HUIIA ¥ HATIPABICHHOCTH JATBHENIIEr0 00 yIeHUS.

OOm1ee YMCIO YacoB, PEKOMEHIOBAHHBIX IS M3Y4eHHsS XUMHH, — 136 gacos:
B 8 K1acce — 68 9acoB (2 yaca B HeJlenno), B 9 knacce — 68 gacos (2 yaca B HEJIEN0).



9 KJIACC COIEPKAHUE OBYYEHMUSI

WmEmn,:wO H XHMHYecKan PeaKuus

:wU:ObE:mOZ:S 3aKOH. :mﬁSObSLmozmv_ CHCTEMa XUHMHYECKHUX DIIEMEHTOB b

U. Menneneesa. Crpoenue aromos. 3aKOHOMEPHOCTH B M3MEHEHHH CBONCTE

XHMHYECKHX SJIEMEHTOB IIEPBLIX iumx [IEPUOIOB,

KaJIusl, KaJlblUusi H Ux
COCHHEHHWH B COOTBETCTBHH

C TOloXeHHeM sneMeHToB B [leproamyeckoi
CHCTEME H CTPOEHHEM HX aTOMOB.

Crpoenne semecrsa: Bus XUMHYECKOH CBA3M. THIBI KpHCTamInYeckux
PCIIETOK, 3aBHCHMOCTE CBOMCTB BCIIECTBA OT THIA KPUCTAITMYECKON PEIIETKH U
BHIIa XUMHYECKOH CBS3H.

Knaccudukauns u HOMEHKIIaTypa HEOpraHW4eCKHX BeIecTB. XHMMHUYECKHUe
CBOMCTBA BEILECTB, OTHOCAIIMXCH K Pa3MYHBIM  KJlaccaM HEeOpPraHHYEeCKUX
COCAMHEHHH, TeHeTHYECKAs! CBSI3b HEOPTaHHYECKHX BEIeCTB,

Knaccudukaums xumuueckix PEAKIMH [0 pa3IMYHBIM NPU3HAKAM (T10 YHUCITY
H COCTaBy y4acTBYIOWIMX B pEaKI[MH BEILIECTB, MO TerioBoMy 3ddekty, Mo
H3MCHEHHIO CTCNCHEH OKMCIICHHS XMMHYECKHX JIEMEHTOB, MO0 0OPAaTMMOCTH, MO
YHaCTHIO KaTalM3aTopa). JK30- M SHAOTEPMUYECKHE PEaKiHH, TEPMOXHUMHUYECKHE
YPaBHEHHS.

[ToHATHE O CKOPOCTH XMMHYECKOH peakiuu. IToHSTHE 06 0OpaTUMBIX U
HEOOpaTHMBIX XHMHYECKHX peaknusX. [IoHsATHE 0 rOMOreHHBIX H reTepOreHHBIX
peakusx. [Tonstre o karanuse. [TonATHe 0 XUMHYECKOM paBHOBecHH. DAKTOPEL,

BIIMSAIOIIHE Ha CKOPOCTH XUMHYECKOH PEAKIIHH H IIOJIOKEHHUE XHUMHYECKOIO
PaBHOBECHS.

OKHCIIHTENbHO-BOCCTAHOBHTEIIBHBIE  PEAaKIWH,  ONEeKTPOHHBIM  GanaHc
OKHCIIMTEIbHO-BOCCTAHOBUTENIBHOH  peakuud.  CocraBleHHe  ypaBHEeHHit
OKHCITUTEIbHO--BOCCTAHOBUTENFHBIX ~ PEaKIMH C  MCIOJB30BaHHEM MeTOa
3JIeKTPOHHOTO HanaHca.

Teopus 3IEKTPOIUTHYECKON AUCCOUUALMH. DNEKTPOIUTBI U HEDIIEKTPOITHTEL.
KaTHoHBI, aHHOHBL. MeXaHH3M [IMCCOLMAllMM BEILECTB C Pa3IMYHBIMH BHIAMH
XHUMHUYECKOH cBsi3H. CTeneHb Auccouraniu. CUITbHbIC U CTabble 3IEKTPOIUTEL.

Peaki[ii HOHHOTO OOMeHa. YCII0BHS NPOTEKaHUs PeaKIMii HOHHOTO 0OMeHa,
MOJHBIE H COKpAall€HHbIE HOHHBIE YpaBHEHHsS peakiud. CBOHCTBA KHMCIIOT,
OCHOBAaHMM M COJIeid B CBETe€ [IPEACTaBIEHWH 00 DIEKTPOJIMTHYECKOH
nuccomraniy. KadecTBeHHbIE peakiiiy Ha HoHbl. [loHsiTHe 0 ruaponuse coneii.

Xumuueckuit IKchepumenm:

03HAKOMJIEHHE C MOJENSIMH KPUCTAIUIMYECKUX DPEIIETOK HEOPraHUYeCKUX
BEIECTB — METAUVIOB M HEMETAIOB (rpauTa M anMmasa), CIOXKHBIX BELIeCTB
(XJI0pMIa HATPHA), HCCIEIOBAHUE 3aBMCHMOCTH CKOPOCTH XHMUYECKOH peaKIiH
OT BO3JEHCTBUS Ppa3iW4YHbIX (HaKTOPOB, HCCIE0BaHUE SJIEKTPOIPOBOJHOCTH
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PacTBOpPOB BEIIECTRB,

[Iponecca nuccoumanuu KHCIIOT,
(BO3MOXKHO

HCITIOJIb30BaHMue BHII€O Zm‘—,mﬁﬁmhowvu IIPOBEICHUE
SbmeOHUS@%mOESX IIPH3HAKH [IPOTEKaHUS

(obpazoBanme ocanxa, BBIJICNIEHHE rasa,
HIUTIOCTPUPYIOMIMX  pHUMepsI
T

(ropenwue, peakmuu PA3IIOKEHUS, COENMHEHMS), pACTIO3HABAHHE HEOPIaHUYECKMX

BEIIECTB  C  TIOMOWIBIO  KAYECTBEHHEIX PCaKkUMi Ha HMOHBI, pelIeHHe
SKCIIEpHMEHTATBHBIX 3a/ay.

IeJIoYed U cojel
OIIBITOB,
PeaKUMd  HOHHOTO  o6MeHa

obpa3zoBanue BOJIBI), OMBITOB,

OKHMCIIUTEIbHO-BOCCTAHOBUTE]] BHBIX  pe€aKluH

Hemeramibl i ux COeIHHEeHH

Obmas xapaktepucruka ranorenos. OCOOEHHOCTH CTPOEHHMs aTOMOB,

XAPaKTEPHBIE CTENEHU OKMCIICHMS. Crpoenne u dusnueckre cowcTBa MIPOCTBIX
BEIIECTB  — ranoreHoB. XHMHYECKHe CBOWCTBA Ha TIpEMepe  xJiopa
(B3auMoneiicTBue ¢ METAlIaMK, HEMeTalulaMHM, IIeNo4YaMu). XJIOPOBOAOPO.
ConsiHast kucnoTa, XUMHUecKHe CBOMCTBA, MOJyyeHHe, NpUMeHeHHe. JleliCTBHe

XJiopa " XJIOPOBOJIOpOZa Ha OpraHusM yesnoBeka. BaxHelinue XJIOpHUABI U HX
HaXO0XIeHHue B IIpHUpoae.

OOmmias xapakTepHCTHKa 3JIEMEHTOR VIA-rpynmer. OcoGeHHOCTH CTpOeHHs
ATOMOB, XapaKTepHbIC CTENEeHH OKHcleHHsi. CTpoeHHe M (U3MUECKHUE CBOMCTBA
[IPOCTBIX BEIIECTB — KMCIIOPOZA M Cepbl. ATIIOTPOIHbIE MOIUMHUKAIIMK KMCIOPOAA
¥ Cepel. XHMHYECKHe CBOHCTBa cepbl. CepoBOOPO/, CTPOeHHE, (DH3UYECKHE W
XUMHYEecCKHe CBOMCTBA. OKCHIBI CEpBl KaK MPENCTABHTENH KUCIOTHBIX OKCHIOB.
Cepnast kHcioTa, Gu3HYecKHe W XMMMYECKMe CBOMCTBa (o0mme Kak
IPECTABUTENA Kilacca KHCIOT M crnenuduueckune). XUMHUYECKHE peaKIMH,
JeXalmue B OCHOBE IIPOMBIIUIEHHOTO CIOCO0a MONyYeHHSI CEPHOM KHCIIOTHI.
[TpumMeHeHUe cepHOM KUCIOTh. CoNu CEpHOW KUCIOTHI, KaUeCTBEHHAS PeaKIys Ha
cyabhar-uoH. HaxoxaeHue cepbl M €€ COeJMHEHHH B TIpUpofe. XUMHUYECKOe
3arps3HEHHe OKpYXKAIoIleH Cpelbl COEIMHECHMAMH Cephbl (KHCIOTHBIE IOXIH,
3arpsisHEHHE BO3/yXa M BOJOEMOB), CIIOCOOBI €r0 NPEeI0TBPALICHHUSL.

O611as xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpoeHHMs
ATOMOB, XapaKTepHbIe CTETEHW OKUCIEHHs. A30T, pacHpOCTpaHeHHe B MPUPOJE,
(U3HUECKHe U XUMMYECKHE CBOHCTBA. KpyroBoport a3ora B npupoae. AMMHAK, ero
Gbu3ndeckre U XUMUYECKHE CBOMCTBA, MOMy4YeHHe U MpruMeHeHne. Comu aMMOHHS,
ux Gu3nIecKue U XUMHIECKHe CBOMCTBa, MpuMeHeHue. KadecTBeHHas peakuys Ha
HOHEI AMMOHHS. A30THas KMCIOTa, e Tomydenue, Gu3nyeckue ¥ XMMHYECKHe
cBoifcTBa (0OIIMe Kak TPEJCTaBUTENs Kiacca KHCIOT | crienubuIecKue).
Mcrmonp30BaHie HUTPATOB W COJIEH aMMOHHS ,.w KayeCTBE MHHEPAIIbHBIX -
y1o6peHnit. XMMIIecKoe 3arpA3HeHHe OKPYXKAIOMICH CPe/bl ooomwmomsmmus mwvwaw
(KUCTIOTHBIE IOKIHW, 3arpsA3HCHHE BO3yXa, MOHUBBI H BOZOEMOB). o wau
anioTponHble MoguduKamiu pochopa, duzuyeckre U XMMHUYECKUE CBOHMCTBA.




MMMMM@HMWMMWMMWMwAWMMMMVMMMmEQSmv (busHdecKHe 1 XUMHUYECKHe CBOHCTRA,

Gh i TOB B Ka4eCTBE MHHEPATBHBIX YA06pEHH i
L mﬂa m@ﬂﬂ”ﬂ&zﬁ MMMM_MEOAWKM/\?QVE:E. OcobeHHOCTH CTpoeHHUs
MOJMQUKALHH, paclpoCTpaHeHHe B :vxﬂﬂwﬂxﬁexuﬂ\“mw‘w, H g o

y ; XMMHYECKHE
CBOHCTBa. AzcopOuus. Kpyrosopor yrinepona B npupoze. OKCHIBI yriepoja, ux
dusndYeckHe M XuMHYeckue CBOHCTBA, JEHCTBHE HA JKMBbIE OPTaHW3MBbI,
[IOJIy9€HHEe W NPHUMEHEHHEe. DKOJIOrHYeCKHe NpoOJIEMBI, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumoresa mmo6anbHOro MOTEINTEHHS KIMMaTa, [IaPHAKOBBIA
3¢ dexT. YronbHas KAcioTa H eé COJIM, UX (QUBMYECKHE U XMMHYECKHE CBOMCTBA,
[IOJIy9eHHe HW TIpuMeHeHWe. KauvecTBeHHas peakuuss Ha KapOOHAT-HOHBL.
So:muwwommmxo KapOOHAaTOB B GBITY, MeMIMHE, TPOMBIILIEHHOCTH H CEIbCKOM
XO35IHCTBe.

ITepBoHavanbHEIe MOHATHS 06 OPraHHYECKUX BEIIECTBAX KAK O COeIHHEHMAX
yriepoaa (MeTaH, 9TaH, STHIEH, alleTHIIEH, STAHOI, [IIALEPHH, YKCYCHas KHCIOTa).
IlpuponHele HCTOYHHKH YIJIEBOJOPOAOB (yronb, NPHPOOHBIA Ta3, HedhTh),
NIPOAYKTBI WX IepepaboTku (O6eH3WH), WX poib B OBITy W NPOMBIILIEHHOCTH.
ITonsiTHE O GHOTOTHYECKH BaXKHBIX BELIECTBAX: XHUpPaX, OenKkax, yrieBoaax — i Ux
pPOJiX B OKM3HM UelloBeKa. MarepHalbHOe eOUHCTBO OpPraHHYecKHX H
HEOPraHW4YeCKHX COEIHHEHHH.

Kpemuuii, ero ¢u3H4eckHe M XHMMHYECKHE CBOHMCIBA, IIOIYYCHHE W
npumenenne. CoenuHeHHst KpeMHMs B mnpupoje. OOmue npencrasnenust 006
oxcuze kpemuus (IV) u kpeMHHeBOH kucnoTe. CHIMKATBI, AX MCIIONB30BAHME B
OBITY, B MPOMBIILICHHOCTH. BaXKHEHIIHe CTPOUTEIbHBIE MaTepUaiibl: KEpamuKa,
CTEeKJIO, [IeMEHT, 6eToH, kene300eToH. [Ipo6ieMpl 6e30MacHOro HCIOIb30BAHHSA

CTPOMTEIBHBIX MaTEPHUAIIOB B IOBCEIHEBHOU JKH3HH.

Xumuueckuu IKCnepumMerHm:
{3ydeHde 00pa3loB HEOPTaHHYECKUX BEIICCTB, CBOMCTB COJISSHOM KHCIIOTHI,

NpoBeeHHe KaqeCTBEHHBIX peakiuii Ha XJIOpH/I-HOHbI M Ha0OICHHE PH3HAKoB
MX MPOTEKaHHs, OIBITBI, OTPaXKaloIIue hu3MuecKHe U XMMHYECKHE CBOWCTBA
[ATOFEHOB M HX COeJMHEHHH (BO3MOXHO HCIIOIB30BAHHE BH/IEOMaTEepHAJIOB),
o3HaKoMJIleHHe C obpaslamMd XJIODHIIOB (ranoreHMIoB), O3HaKOMIEHHE ©
obpasuamMu  Cepel H eé  COeJMHEHHSMH  (BO3MOXHO sozozwwcwmms@
BHIeOMaTepUAaIoB), HabIOIeHKe nporecca 00OyIJIMBaHHUs caxapa MoJ hoxoamcsoz
KOHI[EHTPUPOBaHHOH CepHOH  KHCIOTBI, HM3yYeHHe mszimozﬁa CBOMCTB
nmummmuommom CepHOM KUCIIOTEL, TIpOBefieHHe KauyeCTBEHHOU peaKIii Ha cybdaT-
JoH W HabmoJeHWe MpH3HAaKa e€ MpOTCKaHHd, O3HAKOMIICHHE C (U3HUECKUMH
cpojicTBamMH a30Ta, (ocdopa H HX coeJIHHeHHH (BO3MOXHO HCIMOJIB30BaHKE

BHIEOMATepHAIoB), 0OpaslaMi a30THBIX H ochopHBIX YIOOpeHHH, TOTyHCHHE,




cobupanune, pacrio3HaBaHue H H3y4eHHe CBOWCTB aMMHAKa, IpOBEJICHUC
KauEeCTBEHHBIX PEAKLHH Ha HOH ammonus B ochaT-HoH H p3ydeHue IPA3HAKOB
HX MPOTEKaHUs, B3aMMOJICHCTBHE xo::amavsvomwmmom A30THOM KHMCIIOTBI C MEIBIO-
(BO3MOXHO MCIOJIb30BAHUE wxbmozgmcsgomv, U3y4eHHe MoIeNeH
KpHUCTAJTHIECKHX pelIETOK anMasa, rpadura, QymLIepeHa, o3HakoMileHHe €
POLIECCOM aficopOLMK  PACTBOPEHHBIX BEIIECTB AKTHBAPOBAHHBIM yrieM H
yCTPOICTBOM MPOTHBOTA3A, noJy4yeHue, cobupaHHe, pacro3HaBaHue U NU3y4EHHUE
CBOMCTB YIVIEKHCIIOTO rasa, POBEJICHHE KauecTBEHHBIX peakii Ha kapboHaT 1
CHIMKAT-MOHBl M W3ydeHHe MpH3HAKOR UX NpOTeKaHHd, o3HakomJieHHe C
POy KIIHEH CHJIMKATHOM TMPOMBIIILICHHOCTH, peleHne uwo:oﬁszmmemhwmzx
sazay 10 TeMe «BaxHeHne HeMeTallIbl M X COeTUHEHHU.

MeTa/lJibl H HX COeJHHEHHH

O611as XapaKTepUCTHKA XUMHICCKUX 3NEMEHTOB — METJLJIOB Ha OCHOBaHHMH
WX IOJIOXKEeHHs B [lepMOMUECKOM CHCTEME XAMHYECKHMX 3JIeMEHTOB L 14k
MeHnieneeBa i CTpPOCHHs aTOMOB. CrpoeHue MeTajlIoB. MeTtauaueckas CBs3b H
MeTaTidecKkas — KpHCTaJIHdecKas pemeTKa. w:mgo%ooﬁm pAL
HanpsOKeHHH METaIOoB. du3HuecKue 1 XUMHICCKHE CBOMCTBAa METAJLIOB. O6mme
cr10co6Bl MOTyYeHHsT METAIIOB. [loHsiTHE O KOPPO3WH METALIOB, OCHOBHBIC
criocoOBl  3alIMThl HX OT koppo3un. CrnaBbl (cTamp, 9YyryH, MFOPATFOMMHAH,
HpoH3a) K KX PUMCHEHHAC B GBITY U IIPOMBIIILIEHHOCTH.

[1leno4HbIE METAIUIBL: [10JIOKEeHHE B Eovxo.nsa@oxom CHCTEME XUMHUIECKHX
snemenTos JI. Y. Mennenecsa, cTpoeHHEe WX aTOMOB, HaxoKIeHHe B MPHPOAS.
duzuyeckre ¥ XHMHUICCKHE cBojicTBa (Ha MpUMepe HaTpHd U xamus). OKCHIBL B
rHPOKCH/IBl HATpHA H kamus. 1IpEMeHeHHe TIeIOTHBIX MeTaJUIOB H HX
COEUHEHHUH.

[1leno4HO3eMENbHBIE MeTalbl Marsud ¥ KaplAi: IOJIOKESHHE B
[lepHOAHYECKOH CHCTEME <umuaeckux snementos JI. . MeHnjieneeBa, CTpOCHHE
X aTOMOB, HAX0X/JICHHE B npupoze. PusHIECKHe U XHMU4EeCKe CBOMCTBA MarHus
4 Kanblys. BaXHEHIIHe coeMHEHHUs Kalblud (oxcHJ, THIAPOKCHI, COIIH).
MEcTKOCTH BOJBI U criocoOpl e€ yCTpaHEHH.

ATTIOMHHHM#: TOJIOKEHHE B Ea@ﬁon:amomom CHCTEME XMMHUHYECKHX 3IEMEHTOB
I. 1. Menneineesa, CTPOSHHE aTOMa, Haxo)KIeHHe B IIPUPOJEL. du3ryecKue H
XUMHYECKHE CBOMCTBA amoMAEAS. AMGOTEpHBIC CBOMCTBA OKCHIA ¥ THIPOKCHAA
AITFOMUHHS.

Yene3o: MOJIOKEHUE B ﬂo@sonsmoozom CHCTEME XMMHYECKHX JJIEMEHTOB I
. MenneneeBa, CTpOCHHE aTOMa, HaxoxeH#e B mpupoze. DusMHUecKHe H
XUMHUECKHEe CBOMCTBA XKeJe3a. OKCHIBI, THIPOKCH/IBI H COTIH XKeJe3a (II) u xenesa
(1IT), ux cocTas, CBOMCTBA U MMOJIY4YEHHUEC.




XHMHYeCKHiH IKCnepumenm:

O3HAaKOMIIEHHE ¢ Om_um.wﬂw.ZN METallJIOB H CIuIaB

c OB, HX OH3HYECKUMH
CBOHCTBaMH,  H3y4YeHHe

PE3YJIBTaTOB  KOPPO3MHM  METaLIoB (BO3MOKHO
UCIIOIE30BaHHE BUJICOMAaTepHaoB), 0coOGEHHOCTElH B3aMMOJIECTBUS  OKCHJA
KaJIbII W HATPUSL ¢ BOMOM (BO3MOMHO HCIOJNB30BaHKE BUJIEOMATEPHAIIOB),
HCCIIeIOBaHWE CBOMCTB JKECTKOM BOZIBI, TIPOLIECCa rOpeHust XKene3a B KUCIOPOJE
(BO3MO3HO UCTIONb30BaHKe BUJICOMaTepuaioB), IpPHU3HAKOB NPOTEKAHMUS
Ka9CCTBEHHBIX peakifii Ha HOHEI: MarHMsi, KaJiblus, aTIOMHHMS, LIMHKA, JKeje3a
(IT) u xenesa (11I), menu (IT), Habmonenue u onucanue MPOLIECCOB OKPAITHBAHMS

IUTaMEHH HMOHaAMH HaTpusi, kamus wu KaJIbIIus AwOwZOvNEO HCIIOJIB30BAHUE

BH/ICOMATEePHAIIOB), MCCIIEqOBAHKE amM(OTepHBIX CBOWCTB THAPOKCHAA aTIOMHUHUS

H I'MIPOKCH/Ia IMHKa, PCILICHHWE SKCIIEpUMEHTANIBHEIX 3a1a4 10 TeMe «BakHeHmue
METaJlIbl U UX COEUHEHUSD).

XHMHS H oOKpy:Kkatomas cpeaa

BemectBa u marepuansr B TIOBCE/IHEBHOM JKH3HU 4YejloBeKka. beszomacHoe
HCIOJIP30BAHHE BEILECTB U XHMHYECKUX PEaKIdil B OwiTy. IlepBast moMoms mpH
XUMHYECKHX 0XKOraX W OTPaBJIEHHSIX.

XUMHYECKOe 3arpsi3HeHHe OKpyIKaoIeH Cpelnbl (MpefenbHas NOIMyCTHMAs

KOHI€HTpalus BewecTs, ganee — [1JIK). Pons xumum B PELIEHUH SKOJOTHYECKHUX
IpooIeM.

Xumuueckui 3kcnepumenm:

M3y4eHHe O0pasloB MaTepHallOB (CTEKIIO, CILIABbI METAIIIOB, HOJTUMEPHEIE
MaTepHUaIbl).

Mescnpeomemmusie ceazu

Peanuzanus MeXNpeIMETHBIX CBs3ed IIPH M3y4eHMH XUMHH B 9 Kiacce
OCYILECTBIIACTCA 4Yepe3 MCIONb30BaHHE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
TIOHATHH, TaK WU MOHATUH, SBISIONMXCA CHCTEMHBIMH JUIS OTIAENBHBIX MPEIMETOB
€CTEeCTBEHHO--Hay4YHOI 0 IIUKJIA.

OO6mire ecTeCTBEHHO-HAYYHbBIE MOHATHSA: Hay4HbIH (aKT, MHIOTE3a, 3aKOH,
TEOpHUs, aHalM3, CHHTE3, KIACCH(HKAUMA, NEePHOAMYHOCTh, HAOTIOLEHHE,
DKCIIEpUMEHT, MOJIETUPOBAHHE, M3MEPEHHE, MOJIellb, SBJIEHHE, NAPHHUKOBBIH
a3 pexT, TEXHOIOTUsl, MaTEPUATIBI. -

®du3uka: Marepus, aToM, OJIEKTPOH, NPOTOH, HEWUTPOH, MWOH, HYKIHUJ,
W30TOIBI, PaIUOAKTUBHOCTh, MOJIEKYyJIa, JJIEKTPUYECKHH 3apsz, uvothmswﬁ
IOJIyTIIPOBOJHUKH, AWAIEKTPUKH, (OTOBNEMEHT, BEIIECTBO, Telo, OOBEM,
arperaTHoOe COCTOSIHHE BEIlleCTBa, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAILTHYECKas
peméTKa, CIUIaBbl, (DU3MYECKUE BEIHYHHBI, €IHHHIBI M3MEPEHHs, KOCMHUYECKOe

MPOCTPAHCTBO,ITaHeThI,3BE3bI, COoNHIE.




.
.
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bronorus: ¢orocunres, AbIxaHHe, Guocepa, skocHcTeMma, MHUHEPATBbHEIE
YAOOpeHHs, MUKPO3TeMeHTHI, MaKpO3JIEMEHTEI, TUTATENbHbIe BEIIECTBA.

['eorpagus: aTMocgepa, ruapochepa, MHHEpAJIBl, TOPHBIE IOPOJBI,
TTOJIE3HbIC UCKOIIaEMbIe, TOMITHBO, BOIHBIC pecypehl.
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DAS

- [IPOrHO3HPOBATH CBOMCTBA BELIECTB B 3aBHCHMOCTH OT HX CTpPOEHHA,

BO3MOXXHOCTH IPOTEKAHHSA XUMHYECKHX npeapamennﬁ B pas3InYHbIX

YCIIOBHAX

24

CIeI0BaTh  NpaBHJIaM  I[I0JIb30BAHUsl XMMHYECKOM IIOCYJAOH H
nabopaTOpHbIM 000pY/ZI0OBAaHMEM, a TakXke IIpaBHiIaM OOpalleHHs C
BEUICCTBAMH B COOTBETCTBHM C MHCTPYKLIHMSIMH 110 BBIIOJHEHHIO
71ab0OpPaTOPHBIX XHMHYECKHX OIBITOB [0 MOJYyYEHHIO H COOHMpaHHIO

Fa3006pa3HbIX BEIIIECTB (aMMHaKa H YI'JIEKHCIIOT'O ra3a)

DA

NPOBOJIUTE  PEAKIWH, MOATBEPXKAAIOIIAE Ka4eCTBEHHBIM COCTaB
Pa3TMYHBIX BEIIECTB: paclo3HaBaTh OMNBITHBIM IYTEM XJIOPHA-,
OpoMHa,  momua, - kapbowar, Qocdar, CHIMKAT,  Cyibdart,
TH/IPOKCHIAMOHBI, KaTHOHBI aMMOHMS, HOHBI M3Y4YEHHBIX METaJUIOB,

NPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEMICCTB

[To Teme: «XHUMHS B OKpYKarolIas cpeaa

3l

pacKphIBaTh CMBICT OCHOBHBIX XHMHYeckux noHaTui: [1/IK BemecTsa;

KOPPO3HS METAJLJIOB

5%

IIPUMEHATH OCHOBHBIE - OTIEPAIHM MBICITHTEIBHOH /EATENHHOCTH —
aHalM3 M CHHTE3, CpaBHEHHe, OOOOMEHHe, CHUCTEMaTH3aIHIO,
BBISIBIIEHHE HpH‘IHHHO;CHCIICTBCHHBIX CBS3€H — JIJI1 M3y4YEHHs CBOMCTB
BEIIECTB H XHMHUECKHX peaKImit; ecfeCTBeHHOHaqume METOIBI
[IO3HAHUS — Ha6n10ﬂéﬂne, H3MEpPEHHE, MOJCTHPOBAHHE, SKCIIEPHMEHT

(peasibHBIN U MBICTIEHHBIH)
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XUMUUECKHi SKCIIEPUMEHT: ‘M3y4YeHue O@Ugﬂow HEOpraHWu4YeCKux BEIECTB,
CBOMCTB COJITHOH KHCIIOTEI; H,:uowohamﬂw Ka4E€CTBEHHEBIX peaKuui Ha XJIOpH/I-

HOHBI " mwmhahm*@—m IIPH3HAKOB HX IIPOTEKAHUS; OIIBITEHI, OTpaXarwue
e:wsdmomﬂmo H XUMWYECKHE CBOMCTBA I'aJIOT€HOB U WX COCJIUHEHUU AwOuZOvﬁmo

HCIIOJIb30BAHHUE w&bnozwﬁ,ﬂﬁﬂgowvw O3HAaKOMJIEHHE C O@ﬁmu:m.z:m XJIOPHIOB

(ranoreHus10B); o3HaKOMIICHHE C obpasaMu cepbl M €& COeNHHEHHAMMU

(BO3MOXHO  HCIONB30BaHHe

BH/ICOMaTepHaioB); HabmoJeHHe mpomecca

oOyTIMBaHWMS Caxapa nojJ NeHCTBUEM KOHIEHTPHPOBAHHOMN CEpPHOHA KHCIIOTHI;

M3YICHUE XHMMYECKHX CBOWCTB Pa30aBICHHON CEPHOW KMCIIOTHI, TPOBEEHHAE
Ka9EeCTBEHHOM peakiuu :mu@nvemﬁ:em W HaOmofeHWe TIpW3HAKa eé
[POTEKaHKs, O3HAKOMIICHHE C (hDH3HIECKHMHU CBOKCTBAMHA a30Ta, Gocdopa U ux
COCZIMHEHHH (BO3MOXHO HCIIOJNB30BAHHE BHICOMATEPHATOB), OGpa3maMM
a30THBIX B bocdOpHBIX yn0OpeHuit; nonydenne, cOGHpaHne, paclio3HABAHAE H
U3y4YCHHE CBOWCTB aMMHaKa; IPOBE/ICHHE KAYECTBEHHLIX PEaKiWi Ha HOH

aMMOHHUS U

dochaT-HOH W wu3yyeHME TIPH3HAKOB MX IIPOTEKAHWS,

B3aUMOJICHCTBHE %Omﬂom,—.@&ﬁowmﬂmom\m 230THOM KHUCIIOTHI C MEBIO AwOMZOvﬂmO

MCIIOIb30BAaHHE BHICOMATEPHANIOB); M3YYeHHE MOJENEH KPHCTALUTAYECKHX

PeImETOK anmasa, rpadurTa,. GyUlepeHa; O3HAKOMJIEHHE C IIPOLECCOM
aZIcOpOIMH PaCTBOPEHHBIX BEINECTB AKTUBMPOBAHHBIM YIJIEM M YCTPOUCTBOM
NPOTHBOra3a; IMOJy4YEHHE, COOGMpaHHME, PAaCNO3HABAHHE W HM3YYCHHE CBOWCTB
YIJIEKHCIIOTO Ta3a; MNpPOBEJCHME KAaudeCTBEHHBIX peakuid Ha kKapOoHAaT- W
CHIIMKAT-HOHbl W HW3y4YEHHE -IIPU3HAKOB WX TPOTEKAHHWS; O3HAKOMIICHHE C
IPOAYKIACH CHIMKATHOH IPOMBIIUICHHOCTH; PEHICHHE 3KCIEPHMEHTATbHBIX

337134 1o TeMe «BakHelIe HeMeTaIbl i UX COCTUHCHUS

MeTtauier 1 Bx COCIUHCHUS © [/

3l

Obmas xapakTepuCTHKa XMMHYECKHX dJIEMEHTOB — METALIOB HA OCHOBAHUH WX
nojoeHnss B IlepHoanyeckod cucTeMe XHMHYECKHMX asnementos J|W.

Mem/eneeBa u CTpoeHHst aToMOB. CTpoeHHe MeTamioB. MeTauiideckas CBA3b |

META/UIMYECKasds  KPHCTAJUTHYECKas —pEmETKa.  DIEKTPOXMMUYCCKHH  ps

HanpsHKEHUH METAIIOB

3%

du3uyecKne W XMMHYECKHE CBOHCTBA MeTauioB. Ofmme cniocolbwl nonyuenus
MeTa/uIoB. [ToHsATHE O KOPPO3WHM META/LIOB, OCHOBHBIE CIIOCOOBI 3AIATEL KX OT

koppo3uH. Criasel (CTasIb, YyIYH, MIOPATIOMUHNN, GPOH3a) M UX MPHMEHEHHE B
OBITY M TIPOMBIIIIEHHOCTH

3.3

[[lesounBle MeTAUTBL: TONOKEHHEe B Ilepwomwueckoi cucTeme xszﬁaozﬁf
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anMasa), ¢
), CIOXKHBIX BemecTs (X110puna Hatpus); mcemenoBanue 3aBHCHMOCTH

CKOpoOCT H 7]
POCTH XUMHYECKOH PEAKUMH OT BO3JIEHCTBUS Pa3IMYHBIX emﬁovomh

HCCIIEI0OBaHKE whogonﬁomohmooﬁm PacTBOpPOB

BEIIIECTB, Iponecca
AACCOMAITUH KHCIIOT,

MICJI0YEH M  colei  (BO3MOXHO HCIIOJb30BaHHe

w&hmogmﬁ,@ﬁsgowvw IpOBE/ICHHE OIIBITOB,

HWJUTIOCTPHPYIOIIHX — MPH3HAKH
IIPOTEKAHUS peaKlui HOHHOrO 0OMeHa (o6pa3oBaHHe ocajka, BeIIEICHHE raza,

00pa3soBaHHe BOMEI); OMBITOB, HIUTIOCTPHPYIOIHX TIPHMEPHEl OKHCIHTEIbHO-
BOCCTaHOBHTE/ILHBIX Peakumil (ropeHHe, peaKIu pasiokeHHs, COeTUHEHHA);

pPacClio3HaBaHHue HEOPraHH4eCKHX BEIIECTB C MOMOIIBI) KAYECTBEHHBIX HVQEQHNM
Ha HOHEI; pelIeHue 9KCIICPUMEHTAJILHBIX 3a/1a4

Hemeranne! 1 ux coeunenus

28]

O6mas‘ XapakTepucTHKa TamtoreHoB. (coBeHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTeNIeHH OKACTeHHsA. CTpoeHHe H GH3MYECKHE CBOACTBA IPOCTHIX
BEIIECTB — TaJOreHOB. XWUMHYECKHE CBOMCTBAa Ha TpPHMEpe XJjopa
(B3aUMOIEHCTBHE C METAallaMH, HEMEeTaUIaMH, IeloYaMH). XJIOPOBOAOPOI.
ConsiHast KHCJIOTa, XHMHUYECKHe CBOMCTBA, MOTy4eHHe, TpAMeHeHHe. [[eiicTBHe

XJI0Opa W XJIOPOBOAOPOJa Ha OpraHW3M YeloBeka. BakHeHIIne XTOpHIBI H HX

Hax0XJIC€HUE B IIPUPOJC

2.7

Obmas xapakteprcTHKa 37eMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapakTepHble cTerneHH okuciaeHnus. CTpoenHe W pU3HYECKHE CBOMCTBA
IPOCTHIX BEIIECTB — KHCIOPOJa M Cephl. AJUIOTPONHBIC MOIH(HKAIHHA
KHCJIOpO/la M Cephl. XMMHUYECKHe CBOHcTBa cepbl. CepoBONOPOX, CTPOCHHE,
du3HUeCKHE W XHUMHYCCKHE cBoricTBa. OKCHIBI Cepbl KaK IIPEICTAaBHTEIH
KHCJIOTHBIX OKcHuoB. CepHasi KMCIOTa, (PH3HYECKHE M XMMHYECKHE CBOWCTBA
(obmmpe KaK MpeJCTaBUTeNs Klacca KHCIOT cnenuduyeckue). XuMHYECKUE
peaKiuH, JeKalue B OCHOBE NPOMBIIIICHHOTO crocoba MOTYYEeHUST CEPHOM
kucaoTel. [Ipumenenne. Coid CepHON KHCIOTBL, KAau€CTBEHHAs pPeakuys Ha
cynbhar-uoH. HaxoxneHue mmmz M e€ COoeJMHEHHH B mpupose. XUMHYECKOE
sarps3HEHAE OKPYXKAIOUIEH CpPe/lbl COCAHHCHUAMU CEphI (KACIIOTHBIE JOXK/IH,

3arpsA3HEHHME BO3/lyXa 1 BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHSA

23

O6mas XapakTePUCTHKa OSJIEMCHTOB VA-rpynnel. OCoOEHHOCTH CTPOEHHMS

aTOMOB, XapaKTEPHBIC CTEIIEeHH OKHUCIICHHUS. >wo._...u pacnpoCcTpaHEHHE B TIIpHAPOAE,

du3ryecKHe U XUMHIECKHE cBOiicTBA. KpyroBopor a3oTta B IPAPOAC. AMMHAK,

e
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IMPOBEPSEMBIE HA OI'D 110 XUMHWHU TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOU OBPA30OBATEJIbHOM
IMPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

Kon
NpoBepsieMor
0
TpedoBaHHUSA

IIpoBepsiembie TpeGoBaHUS K NPEIMETHBIM pe3y/ibTaTaM 6a30B0ro
YPOBHS 0CBOEHHSI 0OCHOBHOM 00pa30BaTeJJbLHOH MPOrpaMMbl
OCHOBHOI0 00miero oopaszoanusi Ha ocaope ®I'OC

1

[Ipencrasnenue:

1.1

O TI03HABAEMOCTH SBICHHWH INpPHPOMBI, I[IOHAMaHHE OOBLEKTHBHOH

3HAYUMOCTH OCHOB XMMHYECKOW HayKH Kak 00JacTH COBPEMEHHOTO
eCTECTBO3HAHHMS, KOMIIOHEHTa OOmiel KyJIbTyphl M NPaKTHYECKOH
NIEATEIGHOCTH YeloBeKa B YCIOBHSX COBPEMEHHOTO 0OmECTBa;

INOHUMaHHEe MECTa XHMHH CPEJIH APYTHUX €CTECTBEHHBIX HayK

1.2

O Hay4yHBIX METO/Jax IIO3HAHHA, B TOM 4YHCIIC SKCIIEpUMEHTAIbHBIX H
TEOPETHYECKUX METOJaxX HCCIEOBaHHA BECIICCTB H H3Y4YCHHUA

XUMHUYCCKHX Uomﬂhﬁ\l\xﬁ YMEHHE MCIOJIB30BaTh MOJACITH SIS OOBACHEHHUS

CTPOCHHUSA aTOMOB H MOJICKYII

I53)

0 chepax mpodecCHOHATEHON NEATEIbHOCTH, CBS3aHHBIX C XMMHEH H
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha JIOCTHXEHMSIX
XAMHAYECKOH HayKH, 4YTO IO3BOJMT OO0YyYaroIUMCsi paccMaTpHUBaTh

XMMHIO Kak cepy cBoei Oyaymei mpopecCHOHATBHON AeSTeIbHOCTH

H CACIaTh 0CO3HAHHBIA wE@OHu XHMHH KaK E@O%EVEOHO npeaMeTa mpu

nEpPEXoZIe Ha YPOBEHL CPEAHETO O@E@ﬂo O@Umwowm.mﬁm

Bnagenre cHCTEMOM XHMHYECKHX 3HAHMM M YMEHHE IPHMEHATH

CHCTEMY XUMHYECKHUX wmwmﬂmu KOTOpasi BKIIKOYaCT:

2,

BAKHEHIIIAE XUMHYECKHE TOHATHS: XHMHYECKHH DIIEMEHT, maoﬂ
MOJIEKYJIa, BELIECTBO, IIPOCTOE H CIOXHOE BEIIECTBO, OIHOPOIHAS H
HEOZHOPO/IHAA CMECh, OTHOCHTEIIbHbIE aTOMHAS © MOJICKYJISIpHasi MacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpPHAs Macca, MOJSIPHBIA OOBEM,
OKCHJI, KHCJIOTa, OCHOBAHWE, COJb (CpEIHssl), XMMHMYECKas peaKius,
pEaKIMH COCJMHEHHs, PEaKIMH pa3IOKEHUS, DPEAKIUH 3aMEeIIeHHS,
peakiuu 00MeHa, TEmIoBo| 3 (eKT peakiuy, SK30- H 3HI0TEPMUUECKUE

pe€akiuy, pacTBop, MaccoBag OO XUMHYECKOIO 3JIEMEHTa B

COCIMHEHUH, MACCOBas M0JISI U IIPOIEHTHAA KOHIEHTPAIIHA BEIIECTBA B




g £ . \_ PERPEE R PR
_52_.:_#.E:z.:_:z:.:_cz_._x::__._ze.::._._.cz?:._,cz__e_ cva:.:c:
v.

PRUTHYC aTOMa, BANCHTHOCTH, CTenent OKHCJICHHS, XHMHYCCKAs CBAsp,
NIEKTPOOTPRIATILHOCTS, nOMspHAs 1 HCTIOJIApHASE KOBAICHTHAS CBAIap,
HOHHQS - Chotsh,  MeTaiuinueckas  epssp, KpHCTQLIMYCCKas  pemdrka
(QTOMHAN,  HOHHAN,  MeTQLIHYCOKAs, MOJICKYJISApHAs), HOH, KATHOH,
HHHOH, NCKTPOINT 1 HedIIeKTpoIHT, NICKTPOIIHTHYUCCKAS JIHCCOIHALIHS,
PCARIHH  wonnoro  obmena, OKHCJIHTCIILHO=BOCCTAHOBHTEILHBIC
PCAKLIH, OKHCIIHTEIL H BOCCTAHOBHTEIb, OKHCJICHHE H BOCCTAHOBJICHHE,
NICKTPOJINS, XHMHYCCKOC paBHOBECHE, obpatumeie M HeoOpaTHMBIC
PCAKIHH, CROPOCTH XHMHHECKOI peaKiii, karasmsarop, IJIK, kopposus

MCTQIUIOB, CILJIABkI

[
1o

OCHOBOIOJIATAIOIHE  3QKOHBI  XHMHH: 3aKOH COXPaHEHHSI MAcChl,
nepuonieckuii sakon J1.HM. Menzneneesa, 3aKon OCTOSHCTBA COCTABA,

3aKOH ABOTraJIpo

—

TCOPHH NHMHH: ATOMHO-MOJICKYJIsIpHAas TCOpHA, TCOpHsL

ANICKTPOJITHTHYEC KOt Ju ICCOLHALIHH

)

Bianenne 0CHOBAMH XHMHYECKOH IpaMOTHOCTH, BKIIOYAIOIICH:

‘4a
p—

YMCHHE IIPABHIIBHO HCIOJIL30BATh H3YUCHHBIC BEIIECTBA H MATEPHAIILI
(B TOM YHCJIC MHHEPAJIbHbIC YI00PEHHS, METAJUIBI H CIUIABBI, IPOIYKTHI
nepepaldoTKH  NPHPOJHBIX  HCTOYHHKOB  YIJIEBOAOPOMOB (I,
NPHPOAHOrO ras3a, HedTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
MPOH3BOACTBE H MOHHMAHHE 3HAUCHHS XKHPOB, OCIKOB, YIJIEBOJOB IS
OpPraHH3Ma YeJIOBEKA; YMEHHE IPOrHO3HPOBATH BIHMSIHHE BEIIECTB M

XHMHYECKHX IIPpOLECCOB Ha OpPraHH3M YeJIOBEKa H OKpPYXarollyro

IPHPOJHYIO Cpey

[89]

(Y]

YMEHHE HHTErpHpOBaTH XHMHYECKHE 3HAHHSA CO 3HAHHAMH IPYIHX

vJEQ: BIX ITPEIMETOB

L%}
(]

HaJIHYHE OIIbITa ﬁmmO,—,E C pasJItYHbIMH HCTOYHHKAMH S:%O@ZESS 1mo

XHMHH (HayuyHas M HAay4HO-IIOMYJISIPHAs JIMTEpPaTypa, CIIOBapH,

CIIPABOYHHKH, HHTEPHET-PECYPChI)

o
4=

YMEHHE 0OBEKTHBHO OILIEHHBATH E:GO@ZES—O 0 BCIIECTBaX, HX

MPEBPALLIEHHAX H ITPAKTHYECKOM NPHMCHEHHH H YMCHHE HCIIOJIL30BATh

eé JUIA pelIeHHs yueOHO-M03HaBATeNbHBIX 3a/1a1

Bnanenue 0CHOBaMH MOHATHHHOIO anmnapara H CHMBOJIHYECKOI'0O A3bIKA




XHMHH  JUIL  COCTaBIEHHS  (opMyn HEOPraHWYEeCKHX  BemecTs,
YPaBHCHHH  XHMHYECKHX PCAKIMHA;  OCHOBAMH  XMMHYecko
HOMeHKIaTypsl (IUPAC g TPHBHAIIEHOM )

YMeHHe OOBsACHATL cBs3E TIONIOJKCHHA d11eMeHTa B I[lepmoamueckoi
CHCICMC  C  YHCIIOBHIMH  XapaKTePHCTHKAMH CTPOCHUSI  aTOMOB
XHUMHYCCKUX 5IIEMEHTOB (COCTAB M 3apsaa Anpa, obmee YwuciIo
JICKTPOHOB),  pacipe/eieHHeM SJIEKTPOHOB 110 JHEPreTHYECKHM

YPOBHSAM aTOMOB IIEPBBIX TPEX MEPHOLIOB, KATHS M KAJbIHS

Ilpencrasnenne o [IEPHOTUYECKOH 3aBUCHMOCTH CBOMCTB XHMHYECKHX
SJIEMEHTOB (pazmyc artoma, 3JIEKTPOOTPUIIATEILHOCTE), IIPOCTBIX H
CIIOXKHBIX BEIIECTB OT IIONIOKEHHS 5JIeMEHTOB B ITepuoamgeckoi

CHCTEME (B MaJlbIX IEPHOIAX H ITIABHBIX IOATPYIIAX) U 3IEKTPOHHOTO
CTPOEHHUS aToMa

YMenue Kaccubumposars:

/Al

XHMHYECKHE 3JIEMEHTEI

V2

HEOpraHu4yeckue BEIIIECTBA

Vo3

“XHMHYECKHE PEAKITHA

YMEeHHe onpenensTs:

8.1

BaJIEHTHOCTE U CTEIEHDb OKHUCIICHUSI XHMHYECKUX SJIEMEHTOR, 3apsn
HOHa

8.2

BHIl XMMHYECKOH CBSI3M M THN KPHCTALTHYCCKORH CTPYKTYpBI B
COCTHHEHHUSIX

8.3

XapakTep Cpe/Ibl B BOIHBIX PACTBOPAX BEIIECTR (KHCIOT, OCHOBaHMI)

8.4

OKHCITUTEIIb U BOCCTAHOBHTEIH

YMenue xapakTepuzoBars husuyeckne u xumugeckne CBOMCTBa:

Ol

IIPOCTBIX  BEMIECTB  (KHCIOPOJ, O030H, BOZIOPOA, rpaput, ammas,

'KPEMHHH, a30T, docdop, cepa, XJIOp, HaTPHUi, KA, MarHwi, KalbIHH,
ATIOMHHHH, JKeIe30)

2

- Ipynm, amomunus, mend (1), mumka, skenesa (I m TIIT), oxcuusl

'CIIOXKHBIX BEIIECTB, B TOM YHCIIE HX BOZIHBIX PaCTBOPOB (BOJa, aMMuaK,

XJIOPOBOZIOPOJ, CEPOBOAOPO/, OKCHILI K THIPOKCH/IBI MeTaioB [—I1A

yraepona (I u IV), xpemrws (IV), a3ota 1 docdopa (I u V), ceprr (IV

u VI), ceprucras, CEpHasi, a30THCTas, a30THast, BpochopHas, YTOJIbHA,




KpEMHHEBAsI KHCIIOTA U UX OO.:SV

8

IIPOrHO3MPOBATE H XapakTepHu30BaTh CBOMCTBA BCLICCTB B 3aBUCUMOCTHU
OT HX cocTaBa U CTpOCHHUsI, IPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT UX

CBOMCTB, BO3MOXHOCTH NPOTCKAHUA XMMHUYCCKHX —_bowﬁmEo_:-m B
PA3IIMYHBIX YCIIOBHUIX

10

YMmenue COCTaBIISITH MOJIEKYJISIDHBIC U HOHHBIC YpaBHCHUSA vawx::m' B
TOM YHCIIE:

10.1

peaKiui HOHHOro 06MeHa

10.2

OKHCITHTEJIbHO-BOCCTAHOBUTEJILHBIX bomzi:-«-

10.3

HIUTIOCTPHPYIOLIHX XHMHYECKHE CBOHCTBA H3YYEHHBIX KJIACCOB (IpyIimn)

HEOPraHM4YCCKHX BEIIECTB

10.4

NOATBEPXK JAIOIIIUX IF'CHETHYECKYIO B3aUMOCBA3b MEXKIY HUMH

11

YMeHHe BBIMHCIIATH (IIPOBOAUTE Pacy&ThI):

OTHOCHTEIIbHYIO MOJICKYJISIPHYIO H MOJIAPDHYKO MACChl BEIIECTB,

MAacCOBYIO NOJIIO XHMHYECKOI'0 3JIEMEHTA B COCIUHEHHH

il

o

MAacCOBYIO IOJIIO BEIIIECTBA B paCTBOpE,

1818

KOJIHYECTBO BEIIIECTBA U €r0 MaccCy, 00BeM razos

11.4

II0 YpPaBHCHHSIM XHWMHYECKHX ﬁmmﬂ—.ﬂ:w— H HaxoJWuTh KOJIHUYECTBO

BEIIECTBA, 00BHEM H MacCy peareHTOB HIIH MPOAYKTOB peaKiuu

12

Bnanenue (3HaHHE OCHOB): Q

21

OCHOBHBIMH METOJaMH HAYYHOI'O ITO3HAHHWS Ammabahomv—ov H3MCPCHHE,
OKCIIEPUMEHT, Zohob-\—muowg._:ﬂv ITPH U3YYCHHUH BEINECTB U XUMHYECKHUX

SABJICHAN; yMeHHe ChOPMYIMPOBATH MPOGIEMY H TIPEUIOKATD TIYTH eé

penieHus

1959

Oe3omacHOM paboTBI € XHMHYECKHMH BEIIECTBAMM, XWUMHWYECKOMH

OCY/10H ¥ 1a00paTOpHEIM 000pyIOBaHHEM

12.3

TIpaBHIaMH 6€30MacHOro OOpaleHus ¢ BEIECTBAMH, :ozouw@oz!zﬂ
B IIOBCEJIHEBHON JKU3HH, NIPABHJIAMH TOBEICHHUS B LENAX cOepeKeHus
3/I0POBbSl M OKPYKAIOIIEH MPUPOJHON CpE/bl; NMOHMMAHWE Bpena
(OmacHOCTH) BO3JAEHCTBUS HA JKUBBHIE OPraHM3MBI OMpEIeTEHHBIX
BEIIECTB, CIOCOO0B YMEHBIICHHS M TNPEIOTBPALICHHS WX BPEIHOIO

BO3JIEMCTBHS

13

Hanuuue IPAKTHYECKHUX HABBIKOB INIAHHPOBAHHUA M OCYIICCTBIICHUSA




—

(63) (91§74 {0)11170,¢ XUMHYECKHUX IKCIIEPUMEHTOB!

H3y4YCHHUC A OITUCAHHUE %S‘wxxoozsx CBOMCTRB BELIECTB, O3HAKOMJIEHUE C

13.1 Av:w:amouﬁx_z: H XUMHUYCCKHUMH ABJIICHUAMMU, OIBITHI, HINIIOCTPUPYIOIIUE

NpU3HAKHA IPOTEKAHHA XUMHUYCCKHX Uo»ﬁi:&

1332 M3ydeHHe CrocoO0B pa3/Ie/ICHUs CMeceH

MoJIy4eHHE KUCIOpOa U H3YYEHHE ero CBOMCTB; MOJIyYEHHEe BOAOPOaa
13.3 M H3yYCHHME €0 CBOMCTB; MOJIyYEHHUE YITIEKUCIIOIO I'a3a U U3yYCHHUE Ero

CBOMCTB; ITOJIy4EHHUE aMMHUaKa H H3YYEHHUE €I'0 CBOMCTB

NPUTOTOBJIEHHE PpacTBOPOB C  ONpPEJACTEHHONM MacCOBOH  JIOJIEH

13.4
pPacTBOPEHHOIO BEIlIECTBA i

NMpUMEHEHHE  MHJMKATopoB  (Jakmyca, METWIOpaHAKa M
13.5 enondranenna) mwis onpemeneHuMs xapakTepa Cpeiil B pacTBOpAx

KUCJIOT M IIEeJI0YeH

HCCIIE/IOBAHHE U  OIIMCAHHUE CBOMCIB HEOPraHM4YECKHUX  BEIIECTB
Pa3sJIfYHBIX KJIACCOB. M3YYEHHE B3aWMOJIEMCTBHS KHCIIOT C METaJUlaMH,
OKCHIIaMH METAJUIORB, PacCTBOPUMBIMH U :GGNQQO@NZVEE OCHOBAHHUAMHU,

13.6
COJIAMM; TI0JTy9EHHE HEPACTBOPHMBIX OCHOBAHWH; BBITECHEHHE OHOTO

METa/1a Ipyr¥M M3 pacTBOpa COJM; HCCIeJOBaHHE aM(OTEpHBIX

CBOMCTB I'HAPDOKCHIOB aIIFOMUHUSA U LIMHKA

PCIICHHE SKCIEPUMEHTANBHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KIIACCEI
157 HCOPraHU4ECKUX COCIMHEHHN»; « DNEKTPOTATHIECKAS JTHCCOLMALIAS)
«BaxHele HeMeTaUIbI U UX CoevHEeHus»; «Baxknenmme Merams

U UX COCTHHEHHUA))

XHMHYECKHUE 3KCIEPUMEHTEL, HILUTIOCTPHPYIOIIHE IPH3HAKHA
TNIDOTEKAHUs PEAaKIIMH MOHHOrO OOMEHA; KayecTReHHLIe peaknuu Ha
TIPUCYICTBYIOIIHE B BOJIHBIX PAacTBOPAX HOHBI: XJIODHI-, Opomun-,
MOJIH]I-, Cynb(art-, pocdar-, kapGonar-, CHIIMKAT-aHUOHbI, THAPOKCH]I-
HOHBI, KATHOHEI aMMOHHS, MarHHs, KabIAs, ATIOMHHUS, Kele3a 2+H)m

Kenesa (3+), Menu (2+), nuaka

14 YMmenue:

TIpEAICTABIIATE  pE3yNbTaThl  SKCIEPHMEHTA B dbopme  BEIBOIOB,
14.1 AI0KA3aTENLCTB, TPAQUKOB M TaONMI M BBISBISTE OMITUPUAYECKHE

3dKOHOMEPHOCTH

14.2 YCTaHABIIMBAThL CBS3H MEKIY peanbHO HabIONaeMBIMH XUMHYECKUMH
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Mertanmyeckag CBS3E

B

No .
KPHCTAITHYeCKHX  peméTok (aToMHas, HoHHag, METaJTHYeCKas),

I
o

3aBH =
CHMOCTB CBOHCTB Bemectsa or THIIa KPHCTA/UIMYECKOH DEIETKH W BHIa
XAMHYECKOU CBI3H

Baxneiimme IPENICTABUTENIH HEOpraHWYeckux BemecTB. HemeTaulsl H Hx

COCMHeHMs. MeTamiel 1 ux COEIMHEHHUS

Knaccuduxamus n HOMEHKJIaTypa HEOPraHHYeCKHX COEIMHEHHH: OKCHJIOB
(coneo6pasyromue: OCHOBHEIE, KHCJIOTHEIE, aM(OoTepHEIE) H
ol HECOneoOpasyromye; ocHOBaHHM (IENOYH H HEPACTBOPHMBIE OCHOBAHHA);
KHCIIOT  (KHCIIOpOACOAepXKamue | GecKHCIIOpOIHEIE, OJHOOCHOBHEIE H

MHOTOOCHOBHBIE); COJIeH (CPEAHUX H KHCITBIX)

QH3HYECKHE M XHMHYECKHE CBOMCTBA IPOCTEIX  BEIECTB-HEMETAJLIOR:

BOZIOpoZAa, XJ10pa, KHCI0po/a, Cepkl, a3oTa, hocdopa, yriepoaa, KpeMHHS

®dusnyeckue u XHMHYECKHE CBOMCTBA IIPOCTBIX BEIIECTB-METAJUIOB: JIATHA,

4.3 HATpHA, KallA., MarHus W KaJlblMs, aTIOMHHHS, JKelle3a. DIeKTPOXHMHYECKHH

PAA HANIPSXKEHHAW METaJIJIOB

®dusznyeckue u XUMHYECKHE CBOMCTBA BOJIOPOJHBIX COEIMHEHHH HEMETAIUIOB:

4.4
XJIOPOBOJIOPOJIA, CEPOBOIOPOIa, aMMHAKa

DuzuuecKHe M XHMHYECKHE CBOHCTBA OKCHIOB HEMETAUIOB: ceper (IV, VI),
4.5 asota(Il, IV, V), docdopa(lll, V), yraepoma(Il, IV), kpeMHusA(IV). TTonyuenne

OKCH/IOB HEMETAJIJIOB

XWMHYECKHE CBOHMCTBA OKCHIOB: MeTauioB IA—IIIA rpynn, nuHKa, meau(ll) u

4.6
xenesa(ll, IIT). [Tomy4yenne okcHI0B MeTaIIOB

XHUMHYECKHE CBOMCTBA OCHOBAHHH M aM(OTEpPHBIX THIPOKCH/IOB (Ha IpHMepe
AL THIpOKCHIIOB ~ &IOMHHHS, JKejle3a, NMHKa). [loiydeHHE OCHOBaHHH w

aM(OTEepHBIX THAPOKCHIOB

Obmue XMMHYECKHE CBOWCTBA KHCIIOT: XJIOPOBOZIOPOZTHOH, CEPOBOAOPOIHOM,

CEPHHUCTOH, CEpHOH, a30THOH, (ochopHOi, KpeMHHEBOIA, YroineHOH. Ocobble

4.8
XHMHYECKHE CBOHCTBA KOHIEHTPHPOBAHHOM CEPHOW M a30THOH KHCIIOT.

[Tory4yenue kucaoT

4.9 Obuiye xuMuYeCKHe CBOACTBA CPEIHHX CONCH. [Tonygenue cosneit

Ilonyyenne, cobupanme, pacmo3HaBanme BOZIOPOZIa, KHCIOpOIa, aMMHaKa,

4.10
YITIEKHCIIOTO Ta3a B 1abopatopun

4.11 IMonyuenne ammuaka, ceprOM # a30THOMN KHCIOT B IPOMBIIIIEHHOCTH. O6mHe




CIIOCOOBI MOTy9YeHHs] METAIIIOB

4.12

['eHeTHuecKkas cBs3b MEXIAY KJIaCCaMH HEOPraHHYECCKHX COeITMHEHHHI

XUMHYECKHE peaKiiu

ol

Knaccuukarms XuMHIeCKHX peakiiii 10 pa3IMYHbIM IIPU3HAKaM: 10 YHCITy H

COCTaBy Y4YacCTBYIOIIMX B PpeaklMd BELIECTB, MO TEIJIOBOMY apdexry, MO

U3MEHEHHIO CTeNeHer OKHUCIIEHHs XMMUYECKHX 2JIEMEHTOB

5%

TemnoBoit 3¢pexT XHMHYECKOH peaKi[uH, TepPMOXUMHICCKHE ypaBHEHHUA. DK30-

H DHAOTCPMHYCCKHE PCAKIHH. %QﬁZOX:ZEGOO—AEm ypaBHEHHA

D)

OKHCIIUTEIFHOBOCCTAHOBUTEIIBHBIE PEAKIIHH. OKHCIIUTEIH H BOCCTAHOBHTEIIH.

IIpomecchl  OKHCIIEHHs W BOCCTAHOBJICHHA. JeKTpOHHBI  GanaHC

OHAEObﬁ.ﬂmbvmowooo.ﬂmmow:ﬂohvmom peaKkiuH

5.4

Teopus 31eKTPOTHTHIECKOH ucconHalit. KaTHOHEL, aHHOHEL. JJIeKTPOJIATHL A

HE3JICKTPOJIHTHI. CHibHBIE U c1a0bIe 3JIEKTPOJIUTEIL. CreneHb JUCCOLHAIHHA

o)

Peakium HOHHOTO OOMeHa. YCIIOBUS IMPOTCKaHHA peakiui HOHHOIO obmeHa,

[I0JTHBIE ¥ COKPANIEHHEIE HOHHBIE YPaBHEHHS PeaKIHH

XuMHS H OKpYyXkarolas cpeaa

6.1

BemecTBa M MaTepHaibl B IOBCEJHEBHOH JKM3HM 4E/IOBEKA. BezomnacHoE
HCIONB30BAHME BEIECTB M XHMHUECKAX peaKiui B J1aOOpaTOpHH H OBITY.

:Oﬁwg IMOMOIIB TTPH XHMHYECKHAX 0XKOTrax H OTPaBICHHAX

6.2

XHMHYecKoe 3arps3HeHHe OKpyXkKaromleH cpembl  (KHCIOTHBIE  JIOXIH,
3arps3HEHME TIOYBBI, BO3JlyXa M BOJIOEMOB), crocoObl €ro IpeaoTBpalleHUs
IIpesienibHasi JOMYCTHMas KOHIEHTpAlHs BELICCTB (ITAK). Ponp xuMHH B
PEIIEHHH  HKOJIOTHYECKHX  TPOOIIEM. Vceuienne NapHHKOBOTO — abdexTa,

paspyIIeHHE 030HOBOTO CIIOSt

6.3

[IpuMenenne cepbl, a3oTa, Gocgopa, yriepoaa, KpeMHAS H HX COEIMHEHHH B
GBITY, MeJMIMHE, NPOMBIILICHHOCTH M CeIbCKOM XossiicTre. lIpumenenme
METAUIOB M CIUIABOB (CTanb, YyryH, MIOpAllOMHHHH, OpoH3a) B OBITY H
POMBIIUIEHHOCTH HX COeAMHEHHH. [ToHsTHE 0 KOPPO3HH METAIIOB, OCHOBHBIE

crocoObI 3aITUTH KX OT KOPPO3HH

6.4

[IpHpo/HbBle HCTOYHHKH YIJIEBOAOPOJOB (yroib, MPHPOMHBIM ra3, He(TBH),

MPOTYKTBI MX 1epepaboTky (GEH3HH), HX POJib B OBITY H MPOMBIIIICHHOCTH

6.5

[lepBoHAYaIbHbIE MOHATHS 00 OpraHMYECKMX BEIIECTBAX KaK O COCIMHEHHAX
yrieposa (MeTaH, 9TaH, STHIIEH, aleTH/IeH, STaHoN, NIMIEPHH, YKCYCHas KHCIIOTa).

[Toustue 0 GHOTOrHYECKH BAXKHBIX BEIIECTBAX: JKMpaX, Oe/lkax, yrieBojax — i HX




i PO B AU3HU Yenopeka
7 Pacuérpr:
7 110 hopMmyIam xumugeckux COEINHEeHHH
794 MACChI (MACCOBOM) Z107TH PACTBOPEHHOTO BEIIECTBA B pacTBope
Tee: 110 XMMHYECKUM YPABHEHAAM




