OdenepanbHas pabouas nporpamma | Xumust. 8—9 kiaccel (0a30BbI yPOBEHB )

COJIEP)KAHUE

TIOSICHUTEJIBHAST BATIMICKA ... eeee e e e e e eeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeaeaaaaaes 3

COLEPKAHUE OBYUEHISL ...t eeee e et eettae e e ettee e e eeavaae e eaaaee e eeareeeeenens 6
8 KITACC . e eeeeeeeeteeeee ettt ettt ee e e e e e e et tee s e s eeeeeeessaa e e seeeesssssnaaaa s eeesssaaaananaeeeeersarannnteeertrrannneeeererrares 6
O KITACC et eet ettt e e e e ettt e e e e e e e e e e et e eeae e e e e et e a e ——aeeeea ettt a——————————tetttuu———————————tttttnn—————————totonn———— 9

IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU S ITPOIT'PAMMEBI 110 XUMNWN HA YPOBHE

OCHOBHOI'O OBHIEI'O OBPA3OBAHIS........ccoiiiiiiiieeeeteeeeeee ettt 14
JIAUHOCTHBIE PEBYIIBTATB ... .uuvveeeeurereesurteessaureeesansseeeesnssseesasseesssnseeeessassaeesssnseeessnsseesssnsseesssssseesssnsseessnnsees 14
METAMPEIMETHBIE PE3YITBTATBL. .....ccceeuurteeeaurteerairteeeaautetesaameteesaasseeeesaseaeeesansteeesasseeeesantaeeesanseeeesanseeeesnnsees 15
TIPEIAMETHBIE PEBYIIBTATBL. ....ccuuveeetreeuteeatteerteeenuteesbeeeaueeesseeensaeeabeeenseeesabetenateeaabaeesabeeebseesabeessaeenaseeennee 17

TEMATUYECKOE TINTAHMPOBAHUE........cccoooiiiieeeeeee ettt 21
G KITACC ..ttt ettt ettt et e h e et b e h e s ha e e e b e ae e e h e e b e e bt e he e s ha e et e e bt e s aeeeaneebeesaeeeas 21
O KITACC ...ttt et ettt e e bt et et e bt e h e ea e et b e e et e at e et e bt e e be e e et e ee e e bt e beeneneeabeebeenaee e 34

HNEPEYEHbB (KOANMD®UKATOP) PACITPEAEJIEHHBIX 110 KIIACCAM ITPOBEPAEMbIX
TPEBOBAHUMH K PE3VJIbTATAM OCBOEHUSI OCHOBHOM OBEPA30BATEJILHOM ITPOI'PAMMEBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA N SJIEMEHTOB COJEPXXAHUA

TIO XTIMI ...t e e e e e e e e 51
8 KITACC et eeeeteete e ettt ettt e e e e e e et et aaa e eeeeseeee et e e e s seee ettt s e e eee et aana ettt taaar e tttttrr————————otrrnnns 51
O KITACC et ettt ettt e e e e e e e e ettt aeee e e e e e et et ——————aeeeae ettt a————————————eetttan——————ateeetttann————————————o——— 57

[IEPEYEHbD (KOJJUDPHMKATOP) [TIPOBEPSIEMbIX TPEBOBAHII K PE3YJIbTATAM OCBOEHMU
OCHOBHOI OBPA30BATEJIbHOM I[TPOI'PAMMbI OCHOBHOI'O OBILIEI'O OBPA3OBAHUS U
SJIEMEHTOB COAEPKAHMS TTO XPMI ........coiiiiiiiiiiiiiiiiicietetcitcee et 64

[Tpoepsiembie Ha OI'D 1o XxuMuM TpeOOBaHMS K pe3yJIbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTEeIbHOM
MIPOTPAMMBI OCHOBHOTO OOTIIETO OOPABOBAHMS ... ceuvvenrrerereenreenseeseessseasseenseesseenseesssesnsessseesseesssesssesssessseens 64

[TepeyeHnr 37€eMEHTOB CcOCpKAHUS, MPOBEPSIEMBIX HA OCHOBHOM TOCYJapCTBEHHOM 3K3aMEHE
TIO XHIMEIH ... eeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeeeeeeeeaaaa e aaeeeeeeeaaaaa i aasseeeeseeaannaaassseeeeesannnnnaaeseeeeesanennaesseeeseeennnnnnnns 69



OdenepanbHas pabouas nporpamma | Xumust. 8—9 kiaccel (0a30BbI yPOBEHB )

denepanbpHas pabodas mporpaMma Mo ydyeOHomy mpeameTy «Xumus» (0a30BbIid
ypoBeHb) (mpeaMeTHas obOnactb «EcTecTBeHHO-HayuyHble MpPEaMEThI») BKIIOYAET
NOSICHUTENBbHYIO 3aMUCKY, CO/IepKaHue 00yUeHHUs, TNIAHUPYEMbIE€ pPe3yJIbTaThl OCBOCHUS
OporpaMmbl MO XUMHUHU, TEMAaTHYECKOE IUTAaHUPOBAaHMUE, TNepeueHb (KOAU(PUKATOP)
pacnpeseNieHHbIX MO KjaccaM IMpOBEPSIEeMBbIX TPEOOBaHWI K pe3yJibTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeIbLHON MTPOTPaMMbl OCHOBHOT'O OOIIIEro 00pa30BaHUsI U SJIEMEHTOB
colepkaHUsl IO XHUMHM, TepedeHb (Koau(pukaTtop) MpoBepsieMbIX TpeOOBaHUMN
K pe3yjibTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOT'O OOILEro
00pa30BaHUs U PJIEMEHTOB COJIEPXKAHUS IO XUMUHU.

IMNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma Mo XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUSl COCTaBIICHA
Ha OCHOBE TpeOOBaHMU K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelIbHON
IporpaMMbl OCHOBHOro o01miero ooOpazoBanus, npexacrasieHHbix B ®I'OC OOO, a
TAaKK€ Ha OCHOBE (penepanbHOW paboueld MporpaMMbl BOCHUTAaHUS U C YYETOM
KOHLEIMUMK TMpenojaBaHusi y4yeOHOro mpeaMera «XuMus» B 00pa30BaTeIbHBIX
oprannszauusax Poccuiickon denepannn.

[Iporpamma no xumuu pas3paboTaHa C LEIbI0 OKa3aHUS METOJUYECKON MOMOUIA
YUUTENIO B CO3/IaHUU paboyell mporpamMmsl 0 y4eOHOMY IPEIMETY.

[Iporpamma 1o XMMHUM AA€T MPEACTABICHUE O LENSIX, 00IIEN cTpaTeruu 00y4eHus,
BOCIIMTAaHUS W  Pa3BUTHS  OOydalOIIMXCA CpPEACTBAMU  y4eOHOTO IpEeIMETa,
yCTaHaBJIMBAaET  00f3aTebHOE  MPEAMETHOE  COJAEpXKaHUE,  MPEeAyCMATPUBAET
pacrnpeseneHue ero no Kjiaccam U CTPYKTYPUPOBAHUE IO pa3jiejaM U TeMaM IPorpamMMbl
N0 XUMHUH, ONpEIENsieT KOJWYECTBEHHbIE H KAayeCTBEHHBIE XapaKTEPUCTHKU
coliepKaHUsl, PEKOMEHIYEMYIO TOCIEIOBATENIbHOCTh H3YYEHUS XHMHH C YYETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBA3E€H, JIOTMKM Yy4eOHOro Ipolecca,
BO3PACTHBIX OCOOEHHOCTEM O00ydYaromuxcsi, ONpenessieT BO3MOXXHOCTH NpeIMeTa
JUIs peain3aliui TpeOOBAaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMmMbl Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs, a TaKXe TpeOOBaHUM K
pe3yibTaTaM OOy4YeHHs XMMHUU Ha ypOBHE LEJE€Hl H3y4eHHs MpeaMeTa M OCHOBHBIX
BUJIOB YUEOHO-ITO3HABATEILHON ESATEIbHOCTU 00YUYaroIIerocs o OCBOCHUIO YYEOHOTO
COJIEpKaHU.

3HaHWE XHMMHHM CIYXKUT OCHOBOM Il (OPMHPOBAHHUS  MHUPOBO33PEHUS
oOyyJaronierocsi, €ro NnpeAcTaBiIeHU O MaTepUaJIbHOM €IMHCTBE MHUpPA, BAXKHYIO POJb
urpaioT (GopmMupyemble XUMHEH NPEJCTABICHUS O B3aUMOIIPEBPALECHUSIX DHEPTUU
U 00 SBOJIOUMM BEUWIECTB B MPUPOJE, O MYTIX PELIEHUs TIJIOOATBHBIX MpoOIeM
YCTOMYMBOIO PAa3BUTHsI YEJIIOBEUYECTBA — CBIPbEBOM, DHEPreTUYECKOM, IHILEBOU
¥ 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IpaBOOXPaHEHUSI.

N3yyenne xumuu:

CHOCOOCTBYET peaju3alil BO3MOKHOCTEH JUIsl caMOpa3BUTUS U (HOPMUPOBAHUSA
KyJbTYpbI INYHOCTH, €€ 0011el U (yHKIIMOHATIBHON rPaMOTHOCTH;
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BHOCUT BKJIaJl B (OPMHUPOBAHUE MBIIUICHUS M TBOPYECKUX CIHOCOOHOCTEM
oOydarolmuxcsi,  HaBBIKOB  HUX  CaMOCTOSATENbHOM  Y4YeOHOH  JIeATENbHOCTH,
SKCIIEPUMEHTAJIBHBIX W HCCIEJOBATEIbCKUX  YMEHHMH,  HEOOXOAMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOMN eI TeIbHOCTH;

3HaKOMUT CO CHEIU(PUKON HAyYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI LIETIOCTHOTO
B3IJIsiJa HAa E€IUHCTBO NPHUPOABI M 4YEJIOBEKa, SIBISETCS OTBETCTBEHHBIM 3TallOM B
(opMUPOBAaHUHU €CTECTBEHHO-HAYYHON T'PAMOTHOCTH 00YYaroIIUXCs;

croco0CTBYeT (HOPMUPOBAHUIO IEHHOCTHOTO OTHOILICHHS K €CTECTBEHHO-HAYYHBIM
3HAaHUAM, K MPUPOJE, K YEeTOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHUYECKOe 00pa3oBaHUE
oOyyJaromuxcsi.

JlanHbple HampaBiieHMs B OOYyYEHMM XHUMHUHM OOECHEYMBAIOTCS CHELU(PUKON
coJiep)KaHusl yueOHOro MpeaMeTa, KOTOPBIN SBIISETCS MeAarornyecku aanTHPOBAHHBIM
oTpakeHueM 0a30BOM HAYKU XMMHH HA OMPEACIIEHHOM JTare €€ pa3BUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHUS OPUEHTHUPOBAH HA
OCBOCHHME OOYYAOIIMMHUCS CHUCTEMBl IEPBOHAYAJIBHBIX TMOHATHH XHMHH, OCHOB
HEOPTraHWYECKON XMMHUU U HEKOTOPBIX OTJAEIbHBIX 3HAUMMBIX MOHSATUN OpPraHUYECKOu
XUMUHU.

CtpykTypa conepKaHUsi NpPOrpaMMbl MO XHUMHH C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 NoAXo/Aa K ee uzyueHuro. CoaeprkaHue CKIIaJIbIBAETCS U3 CUCTEMBI ITIOHSATHIA
0 XMMHYECKOM 3JIEMEHTE W BELIECTBE W CHUCTEMBI NOHATHUH O XMMHUYECKOW PEaKLIHH.
O6e 5TH cuCcTeMbl CTPYKTYPHO OpPraHM30BaHbl 10 MNPUHLMUILYY M[OCIEA0BATEIBHOIO
Pa3BUTHS 3HAHHUI HA OCHOBE TEOPETHUUECKUX MPEACTABICHUIN pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepuonuueckoro 3akona .M. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

YYEHHS O CTPOCHHH aTOMa U XMMHUYECKOU CBSI3H;

MpEeJICTaBICHUN 00 3JEKTPOIUTUYECKOM JUCCOIUAIIMH BELIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS pacCMATPUBAIOTCA Ha OCHOBE AMIMPHUYECKH MOJTYYEHHBIX
Y OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJJHOTO YPOBHS K APYrOMY,
BBIMOJHAS  (PyHKIMH OOBSICHEHMS W  INPOTHO3UPOBAHUS  CBOWCTB, CTPOCHHUSA
Y BO3MOXXHOCTEH NMPAKTHYECKOr0 MPUMEHEHHUS U MOTYUYEHUSI U3YYaeMbIX BELLECTB.

OcBoeHue nporpaMMsbl M0 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEJICTABICHUS
0 XMMHMYECKOM COCTaBISAIOLIEH HAYYHOM KapTHHBI MHpa B JIOTUKE €€ CHUCTEMHOU
IPUPObI, HEHHOCTHOTO OTHOLLEHHUS K HAYYHOMY 3HAHUIO U METO/IaM IMO3HAHMS B HAYKE.
N3yuenne XxuMuu MPOUCXOUT C MPUBIICUCHUEM 3HAHUHN U3 paHee N3YYCHHBIX YUeOHBIX
npeameToB: «Okpyxaromui Mup», «buonorus. 5—7 kinaccb» U «PU3MKa. 7 KIAccy.

[Ipy M3yyeHUM XUMUU NPOUCXOAUT (HOPMHPOBAHHUE 3HAHUN OCHOB XUMHUYECKOMH
HayKM KakK OOJaCTH COBPEMEHHOT0 €eCTECTBO3HAHMS, MPAKTUYECKON AEsITeNbHOCTU
YeJloBeKa M KaK OJIHOTO K3 KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. 3ajgaya y4deOHOro
npeaIMeTa COCTOMT B (DOPMUPOBAHMM CUCTEMbl XMMHUYECKUX 3HAHUW — Ba)KHEUIIUX
(GakTOB, TMOHATHI, 3aKOHOB M TCOPETUYECKUX IOJOKEHUU, MOCTYIMHBIX O000OIICHHIA
MHUPOBO33PEHYECKOTO XapaKkTepa, s3blka HayKH, B MPUOOIIEHUH K HAYYHBIM METOJaM
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MO3HAHUS TPU M3YYCHHHM BEIICCTB M XWMHUYECKMX pPEakluid, B (OPMHUPOBAHUU U
Pa3BUTHH TTO3HABATEIbHBIX YMEHUN M MX NMPUMEHEHUH B y4eOHO-TIO3HABATEIHHOU U
y4eOHO-UCCIIEIOBATENbCKON  JI€SATEIbHOCTH, OCBOGHHMUM  TIpaBuil  0€30MacHOI0
oOparieHus ¢ BEeIieCTBaMHU B MMOBCETHEBHOMN KU3HU.

[Ipy u3yyeHUM XHWMHUU Ha YpPOBHE OCHOBHOTO OOIIET0 OOpa30BaHUs Ba)KHOE
3HauY€HHE MPUOOPENH TaKue 1eNIH, KaK:

dbopmupoBaHue MHTEJJIEKTYaJIbHO pa3BUTOU JUYHOCTH, TOTOBOH K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TPHUHATHIO PpEIICHUH,
CIOCOOHOM aanTUPOBATHCSA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

HAIPaBJIEHHOCTh OOyYEHMs] Ha CHCTEMATHYECKOE NPHUOOIIeHHE O0ydarouuxcs
K CaMOCTOATEIbHON IO3HABATEIbHON NEATENbHOCTH, HAay4YHbIM METOJaM IMO3HaHUS,
GbopMUPYIOITUM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

oOecrieyeHne ycioBui, ClIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYarOIIMMUCS OTbITa
Pa3HOOOpa3HOW JEeATENHHOCTH, MO3HAHWSA W CAMOIMO3HAHUS, KIIOYEBBIX HABHIKOB
(KJTIOUEBBIX KOMIIETEHIMI ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHHE JJIsl Pa3JIMYHBIX BUJIOB
NeSITeNIbHOCTH;

dbopmupoBaHue 00IIeH (PYHKIIMOHAIBLHOW M €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH,
B TOM YHUCJIE€ YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO MUPA, UCTIOIb3YS
3HAHUS W ONBIT, MOJYYCHHbIC NMPHU HU3YUYEHUU XUMHH, MPUMEHATH WX TPU PEIICHUU
po0IeM B TIOBCETHEBHOM JKU3HU M TPYAOBOM JCATEIHHOCTH;

dbopmupoBaHue y oOOydYaromMXCsl TYMaHUCTUYECKUX OTHOIICHUH, TMOHUMAaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUM JUIsi BBIPAOOTKH DKOJIOTHYECKH IEeIeco00pa3Horo
NOBEACHUS B OBITY U TPYJOBOM NIEATEIBHOCTH B LEISAX COXPAHEHUS CBOErO 370POBBS
Y OKPYKaKOIIEW TPUPOTHON CPEIbI;

pa3BUTHE MOTHUBALIMM K OOYYEHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOEHUS OOIIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JAIbHEHUIIIET0 00yUeHUS.

OO0miee 4yuCIO YacOB, PEKOMEH/OBAHHBIX NJIsi WM3Y4YeHUs XUMUHU, — 136 4acos:
B 8 KJ1acce — 68 yacoB (2 yaca B HeJeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



OdenepanbHas pabouas nporpamma | Xumust. 8—9 kiaccel (0a30BbI yPOBEHB )

COIAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHAYaILHbIE XUMUYECKHE IOHATHS

IIpenmer xumuu. Poab XUMHUM B )KMU3HM YEJIOBEKAa. XUMHUS B CUCTEME Hayk. Tena
U BellecTBa. PU3MYECKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosinue Beniects. [lonstue
0 MeToJax Mo3HaHus B xumuu. Yucrteie BemecTBa U cMecu. CrocoObl pazeneHus
CMeceH.

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE 3JIEMEHThI. CUMBOJIBI XUMHUYECKUX DJIEMEHTOB.
IIpocTbie U CI0XKHBIE BELECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas ¢opmyna. BajgeHTHOCTh aTOMOB XHMHYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTEIbHAass aroMHas wmacca. OTHocHTeNIbHas
MOJIEKYJISIpHAsA Macca. MaccoBast 0J1sl XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.

KommuecTBo BemectBa. Monbs. MonsipHast macca. B3auMocBsA3b KOJIMYECTBA, MACChI
U 4YuCla CTPYKTYPHBIX €AWHUIl BemlecTBa. PacueTsl mo (dopMynaM XUMHUYECKUX
COCIUHCHUM.

DU3NYECKHE U XUMUUYECKUE SBJICHUSA. XUMHUYECKasi pEaKklus U €€ MPU3HaKu. 3aKOH
COXpaHEHHSI MAacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccudukarus XUMMUYECKUX
peakiuii (CoeAMHEHUsI, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuil SKCnepUMeHm:

3HAKOMCTBO C XHUMHYECKOW TOCYJOW, TMpaBWwiaMu paboTel B JabopaTopuu
U TIpueMamMu oOpalleHusi ¢ JabopaTOPHBIM OO0OpPYJOBaHUEM, M3YUYEHHE U ONUCAHUE
bu3UYECKNX CBOMCTB 00pa3Il0OB HEOPraHMYECKUX BEIECTB, HAOMIOAeHUE (HU3UUECKUX
(Tu1aBieHuE BOCKa, TasHUE JIbJIa, paCTUPaHUE caxapa B CTYNKe, KUTIEHUE U KOHJICHCaIus
BOABI) M XUMHYECKUX (TOpEHUE CBEYM, NPOKAIMBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KUCIOTOM) SIBJICHUH, HAOIO/IEHWE W OINHMCAHHE MPU3HAKOB
MPOTEKAaHUSI XMMHMUYECKHUX peakiui (pa3loKeHHe caxapa, B3auMOJICUCTBUE CEPHOM
KHUCJIOTBI C XJIOpUAOM Oapus, pasioxeHue ruapokcuna menu (II) mpu narpeBanuw,
B3aUMOJICHCTBHE Keme3a ¢ pactBopoM conid meau (II), uzyuenue cnocoO0OB pazaeneHus
cMeceid (C TIOMOIIBIO MarHuTa, (QUIBTpOBAaHWE, BBIMAPUBAHKUE, JAUCTHILISAINA,
xpomatorpadus), TPOBEICHUE OYUCTKU MOBAPEHHOM COJIM, HAONMIOJIEHUE U ONMUCAHUE
pe3yiabTaTOB MPOBEACHUS OMNbITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS] MAacChl,
CO3/IaHhE MOJIeNIel MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxHelllne nNpeacTABUTEH HEOPTaHUYECKHUX BELeCTB

Bo3gyx — cmech razoB. CoctaB Bo3tyxa. Kuciopoa — 37eMEHT U pOoCTOE BEMIECTBO.
Haxoxnenue kucimopona B npupoje, GU3MUECKUEe U XUMHUYECKHE CBOMCTBA (pEaKiUu
ropenusi). Oxcuapl. [lpumenenue xucimopoga. CnocoObl MOMy4YEHUs KHUCIOpoAa
B JlabopaTtopuu ¥ mOpoMblluieHHOCTUH. KpyroBopor kuciopoaa B mpupojge. O30H —
AJUIOTpOITHAS MOAUUKAIIS KUCTIOPOa.
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TennoBoit 2pdHEeKT XMMUYECKOW peakiuu, TEPMOXUMHUYECKUE YpaBHEHUS, JK30-
U DHJIOTEPMHUYECKUE peakuuu. TOIIMBO: Yrojib M METaH. 3arpsa3HEHUE BO3/yXa,
yCUJIEHUE MapHUKOBOTO 3 deKkTa, pa3pyiieHrne 030HOBOTO CJIOSL.

Bonopon — snemeHT M mpoctoe BemiecTtBo. HaxoxkaeHne Bomopona B IPUPOJIE,
bu3nueckne U XMMHYECKHUE CBOWCTBA, MPUMEHEHHUE, CIOCOObI momyuyeHus. Kuciaorsr
Y COJIH.

MoutsipHblii 00beM ra3oB. PacueTsl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckre cBOMCTBa BOAbL. Bona kak pactBopureinb. PactBopel. HackieHHbie
Y HEHACBIILICHHBIE PACTBOPBL. PACTBOPMMOCTB BEMIECTB B BOAE. MaccoBast 107151 BEILIECTBA
B pacTtBope. XMMHUYECKHE CBOMCTBa BOJbl. OcHOBaHUs. Poib pacTBOpOB B Npupoje
U B KU3HU 4enoBeka. KpyroBopoT BOIbI B MpUPOJE. 3arpsi3HEHUE MPUPOIHBIX BOJ.
OxpaHa ¥ O4rCTKa TPUPOAHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHenuit. Oxcunpl.  Kinaccuduxanus
OKCHJIOB: coJieobpasyromue (OCHOBHBIE, KHUCJIOTHBIE, am(pOoTepHBIC)
u HecosieoOpasyromue. Homenknatypa okcuaoB. Gusndyeckue U XuMUYECKUE CBONCTBA
okcuaoB. [lomyyeHne OKCHUIoB.

OcHoBanust. Knaccudukanys OCHOBaHUMN: MIEJIO0UYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuil. Pu3nueckne ©W XUMHYECKHE CBOMCTBA OCHOBAHWM.
[Tonydenue OCHOBaHUM.

Kucnorer. Knaccudukamus wucnmor. Homenkmarypa xkucnor. Owusmyeckue
Y XUMHAYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCTH MeTtaimioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Conu. Homenkiarypa coneil.

dOu3nvecKue M XUMHYECKHE CBOMCTBa cotiel. Ilosydenue couiei.

['eHeTnueckas CBSI3b MEXKIY KJIIACCAMHU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii 5Kcnepumenm:

KAa4EeCTBEHHOE OIPEACIICHUE CONEP)KAHMS KUCIOPOJa B BO3AYyXE, IIOIYy4YEHMUE,
coOupaHue, pacro3HaBaHWE€ W H3YUYEHHE CBOWCTB KHUCJIOpPOAA, HAOIIOJEHUE
B3aMMOJICHCTBUS BEIECTB C KMCIOPOJOM U YCJIOBHUS BO3HUKHOBEHMS U INPEKpAILCHUS
ropeHus (moskapa), O3HaKOMJIEHHE C 00pa3llaMHd OKCHJIOB M ONUCaHHE WX CBOWCTB,
NoJIy4eHue, coOMpaHue, pacno3HaBaHWE M HM3y4YE€HHE CBOMCTB BoJopoAa (TOpeHHe),
B3auMozeiictBue Bojgopona c¢ okcugoMm wmenn (II) (BO3MOXXKHO UCHOJIB30BaHUE
BUJICOMATEpHUaIoB), HAOMIOACHHE OOpa3IOB BEIIECTB KOJUYECTBOM |  MOJb,
UCCJIeIOBAHNE OCOOEHHOCTEN pacTBOPEHMsI BEIIECTB C Pa3IUYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MACCOBOU JIOJIEN pAaCTBOPEHHOTO BEILIECTBA,
B3aMMOJIEUCTBHUE BOJIbI C METANIaMH (HATPUEM M KaJIbLIEM) (BO3ZMOXHO HCIIOIb30BaHUE
BUJICOMATEPHUATIOB), HUCCIIEJOBaHUE OOpa3l0B HEOPraHMYECKHX BEIIECTB PA3IUYHBIX
KJIacCOB, HAOIOJeHHE W3MEHEHHsS OKpaCKH WHAMKATOPOB B PACTBOpPAX KHUCIOT
U 1eJouei, n3ydyeHue B3aumoaecteus okcuaa meau (1) ¢ pactBopom cepHOM KUCIIOTHI,
KHCJIIOT C METa/UlaMH, pEeaKUUMHd HEWTpaau3aluy, I[OJy4eHHEe HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJIHOIO MeTajula APYTMM M3 PacTBOpa COJH, PEIICHUE
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SKCIIEPUMEHTAJIBHBIX 33/lad 10 TeMe «BaxHeHlIne KIacChl HEOPraHUYEeCKHUX
COEIMHEHUI.

Ilepuoanyecknii 3akoH u Ilepuoguyeckass cucreMa XHMHYECKHX 3JIEMEHTOB
A.NA. MenneneeBa. CtpoeHune aroMoB. XHMHYECKAasi CBA3b. OKHCIUTEIbHO-
BOCCTAHOBHUTE/JIbHbIEC PEaKINH

[lepBble MOMBITKU KiIacCU(UKALIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O rpynmax
CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U NIEIIOYHO3EMEIbHBIE METAIUIBI, TAJIOT€HBI, UHEPTHBIE
raspl). DJI€MEHTbI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCUbI U THIPOKCH/IBL.

Ilepuonnueckuit 3akoH. Ilepuomuueckas cucremMa XUMHYECKUX SJIEMEHTOB
J.U. Menneneea. Kopotkonepuoanas u jiiuHHonepuoaHas Gopmel [lepuonnueckoi
cucteMbl xuMuueckux 3iaeMeHToB [[.1. Menneneesa. [lepuoasl u rpynmnel. @usndyeckui
CMBICJI IIOPAKOBOIO HOMEpa, HOMEPOB IIEPUOAA U IPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oromel. Onexktponsl. CTpoeHHE
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XMMHYECKUX 31eMEeHTOB lleproanyeckoi
cucrembl JI.1I. Menneneea. XapakTepUCTMKAa XHMHYECKOI'O JJEMEHTA II0 €ro
nosnoxxennto B [lepunonnueckoit cucreme /[.M. Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUs paauyca aTOMOB XHWMHMYECKHX DJIEMEHTOB,
METANIMYECKUX M HEMETAJUNIMYECKUX CBOWCTB MO Tpynnam U nepuoiam. 3HAUYECHHE
Ilepnogmueckoro 3akoHa u llepuonnueckom CUCTEMBI XUMHUYECKHX DJIEMEHTOB IS
pa3BuTusA HAyKu U npakTuku. [[.11. Mennenees — ydeHsbli U rpakJaHUH.

Xumnueckass cBsa3b. KoBaneHTHas (MoJisipHass W HEMOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPULATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIOHHAs CBS3b.

Crenenp okucieHus. OKUCIUTENbHOBOCCTAHOBUTENbHBIE peakiuu. IIpouecchb
OKHCJICHHS U BOCCTAHOBJICHHS. OKHCIIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckui IKCnepumenm:

M3yueHHe oOpa3loB BEIIECTB METAUIOB W HEMETaNIOB, B3aMMOJICUCTBUE
TUAPOKCUIA IIMHKA C pacTBOpaMH KHCJIOT U IeNI04eil, NPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX peakiunil (ropeHue,
peaKIuu pa3oKeHUs, COSTUHEHHUS).

Mesicnpeomemmusie ces3u

Peanuzanus MeEXNpeIMETHBIX CBSI3€d TMpU M3YyYEHHMM XUMHM B & Kijacce
OCYIIECTBIISETCS YePe3 UCITOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX ITOHATHH, TaK
Y TIOHSTHM, SBISIIOIIUXCS CHUCTEMHBIMH JUISI OTHACJBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAYUYHBINA (aKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaju3, CHHTE3, KIacCU(UKAIUs, TEPHOJIUYHOCTh, HAOIIOJCHUE, OSKCIICPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHHUE.

dusznka: Marepus, aToM, 3JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJHW], HU30TOIIbI,
PaIMOaKTUBHOCTh, MOJEKYJa, DJJICKTPUUYCCKHM 3aps, BEIISCTBO, TeEIO, OO0BEeM,
arperaTHoe COCTOSIHME BEIECTBa, ras3, (GU3MYECKUE BEIUYUHBI, CIMHHUIIBI U3MEPCHMUS,
KOCMOC, TJIaHETHI, 3Be3/1bl, COIHIIE.
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buonorus: dotocunTes, Apixanue, ouocdepa.
['eorpadus: atrmocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIC TOPOJIBI, TMOJE3HBIC
HCKOIIaeMbIE, TOTIJIMBO, BOJIHBIC PECYPCHI.

9 KITACC

BemecTBo 1 XMMHU4ecKasi peakuus

Ilepuoguueckuit 3akoH. Ilepuoanueckas cucTeMa XHUMHYECKHX JJIEMEHTOB
.. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHM CBOWCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX IMEPHUOMOB, KM, KaJbLUS U UX COCIUHEHUU
B COOTBETCTBUHU C MOJOKEHUEM AJIEMEHTOB B [leproauyeckoil cucTeMe U CTPOEHUEM UX
aTOMOB.

CtpoeHue BeniecTBa: BUJbl XUMUUECKOU CBA3U. THUIIBI KPUCTATUIMYECKUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUINA KPUCTAUIMYECKOW PEIIETKH W BUAA
XAMHUYECKOU CBS3U.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOKCTBA BELIECTB, OTHOCAIINXCSA K PAa3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCIUHEHHUM,
TE€HETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanuss XUMUYECKMX peakuui 1O  pa3auyHbIM  IpU3HAKaM (1o
YHUCIly W COCTaBy YYAacCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIUIOBOMY 3(deKTy, 1Mo
U3MCHCHHUIO CTETICHEW OKHUCIICHHUS XUMHUYECKHUX OJJIIEMEHTOB, 1O OOpaTUMOCTH, IO
YYACTHIO KaTalau3aropa). DK30- U HHAOTEPMUYECKHUE PEeaKUUH, TEPMOXUMHUUYECKUE
YPaBHEHUS.

[lonsiTue o ckopoctu Xxumuyeckoil peakiuu. [loHsTue 00 oOpaTUMBIX
U HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [IoHsATHEe O TOMOT€HHBIX M TE€TEPOreHHBIX
peakumsax. Ilonstue o karanuze. IloHaTne 0 XxmmuueckoM paBHOBecuU. DaKTOPHI,
BIMAIOIIME HA CKOPOCTh XHMMHUYECKOW PpEAKIMM U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peakuuu, 3JIEKTPOHHBIN OanmaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM peakinu. CocTaBlieHUE YPaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI C UCIOJIB30BAHUEM METO/IA JIEKTPOHHOTO OaslaHca.

Teopust 3JIEKTPOJUTHUECKON IUCCOLUMALMM. OJIEKTPOIUTHI W HEIIEKTPOJIUTHI.
Katnonel, aHumoHbl. MexaHuW3M [OHCCOLMAIMM BEUIECTB C PA3JIMYHBIMU BUJIAMH
XxuMudeckoi csizu. CteneHp Auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu moHHOro oOmeHa. YCIIOBUS MPOTEKAaHUs peaklUuid HOHHOTO OOMEHa,
MOJIHBIE M COKpAIllCHHbIE NOHHBIE ypaBHEHUs peakiuil. CBOICTBAa KUCIOT, OCHOBAHUM
U COoJiel B CBETE MPEACTABICHUN 00 JIEKTPOJUTUUECKON nuccounaruu. KauecTBeHHBIE
peakuuu Ha UOHBL. [loHsATHE O THAPONIN3E CONEH.

Xumuueckuu IKCnepumenm.
O3HAKOMJICHHUC C MOJACIEKIMHM KPHUCTAJUIMYCCKUX PCHICTOK HCOPIraHUYCCKHX
BCHICCTB — MCTAJIJIOB 1 HCMCTAJIJIOB (rpa(bHTa )41 aJIMaSa), CJIO’KHBIX BCIICCTB (xnoppma
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HATpPHS), UCCIICTOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIMu OT BO3IACHCTBUS
pasnUYHBIX (PAKTOPOB, HCCIEAOBAHUE HIIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB,
mporecca JUCCOLMAIMU  KHUCIOT, IIenodeid M coyied (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAIIOB), MPOBEICHUE OIBITOB, WLIIOCTPUPYIOMINX NPU3HAKU TPOTCKAHUS
peaknuii HOHHOTO oOMeHa (00pa3oBaHME OcajKa, BhIICICHUE Ta3a, 00pa3oBaHKE BOJIbI),
OTIBITOB, WJUTFOCTPHUPYIONIUX TPUMEPHl OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropeHre, peaKIuu pas3IoKEHUs, COCJUHEHUsS), PACMO3HABAHHE HEOPTraHWYECKUX
BEIIECTB C TTOMOIILI0 KAYECTBEHHBIX PEAKITNI HAa MOHBI, PEIICHUE IKCIIEPUMEHTATBHBIX
3a1ad.

HemeTtanibl 1 UX coeIMHEHUSs

OO1as xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEPHbIE
creneHu okucieHus. CtpoeHue u (pru3n4ecKue CBOMCTBA MPOCTHIX BEIIECTB — rajJOr€HOB.
XUMHUYECKHE CBOMCTBa Ha TpUMEpe XJopa (B3aUMOJCHCTBHE C METaJUIaMu,
HEMeTauIaMHy, menoyamu). Xsopooaopod. ColiiHasi KUCI0Ta, XUMUYECKUE CBOMCTBA,
noJIiy4eHue, NpuMeHeHue. JelicTBre XJiopa U XJIOpOBOAOPO/Ia Ha OPraHU3M YEJIOBEKa.
Baxnenmme XJa0puibl U UX HAXOXKJICHUE B IIPUPOJIE.

O6mmas xapaktepuctuka 31eMeHToB VIA-rpynmnel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUS.

Crpoenne U (pU3MUYECKHE CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOAA WU CEPBI
AmnoTrpornHble MOAUGUKAIIMK KHUCIOPOJa U Cepbl. XHUMHUYECKHE CBOMCTBA CEpHI.
CepoBonopon, cTpoeHue, Gu3NYecKue M XUMHUYeckhe cBOMCTBA. OKCHABI Cephl Kak
NPEICTaBUTENIN KHUCIOTHBIX OKCHJIOB. CepHas KuCIOTa, (U3MYECKHEe U XUMHUYECKUE
cBOicTBa (00IIME KaK MpeACTaBUTENs Kilacca KUCIOT U creluduueckue). XUMUYECKUe
peakiMu, JIekKalre B OCHOBE MPOMBIILIEHHOTO CIIOco0a MOJTYyYEHUsl CEPHOM KUCIIOTHI.
[Ipumenenue. Conu CcepHOW KHUCIOTHI, KAaYECTBEHHAs pEaKius Ha Cyiab(haT-uoH.
Haxoxnenue ceppl M €€ COCOQUHEHUA B NOpUPOAE. XHUMHUYECKOE 3arpsi3HEHHE
OKpY>Kalollled cpeibl COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIHU, 3arps3HEHUE BO3ayXa
U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLIEHUSI.

OO61ast xapakTepucTuka 37eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEePHbIE CTETIEHU OKUCIICHUS.

A3oT, pacmpocTpaHeHue B TpHUpoAe, (U3MUECKHME W XUMUYECKHE CBOMCTBA.
KpyroBopot a3zota B mpupoje. AMMuUak, ero (pu3nueckue M XUMHUYECKHE CBOMCTBA,
NOJIyYeHHE u MIPUMEHEHUE. Conu aMMOHMUS, ux dusnueckue u
XUMHUYECKUE CBOMCTBa, NMpuMeHeHue. KauecTBeHHass peakuusi Ha HOHbI aMMOHWUSIL.
A30THas KuCJIOTa, €€ MOJIydyeHHe, (PU3NYECKHe M XMMHYECKHE CBOMCTBa (OOIIME Kak
IpeICTaBUTEN Kilacca KUCIOT U cnenuduyeckue). Mcrnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUSI B Ka4eCTBE MHUHEPAIBHBIX yAOOpeHH. XHWMHUYECKOe 3arpsi3HCHUE
OKpY’Kalollled cpeabl COEAMHEHUSIMU a30Ta (KUCIOTHBIE JOKH, 3arpsi3HEHHUE BO3/1yXa,
MOYBBI U BOJIOEMOB).

®ocdop, amrorponHsie Moaudukaiuu docdopa, (UNUECKUE U XUMHUECKUE
cBorictBa. Oxcupn ¢ocdopa (V) u dochopHas kuciaora, GU3NUESCKUE U XUMHUYCCKUE
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cBoiicTBa, mnoaydenue. MHcnonb3zoBanue ¢GocharoB B KauecTBE MHMHEpAIbHBIX
yA00peHUIA.

O6mas xapaktepuctuka 31emMeHToB [VA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUS.

Yraepon, amioTponHble MOAU(PUKALIMU, PACIPOCTPAHEHUE B IPUPOJE, (PU3HUECKUE
U XUMHUYECKHe cBoicTBa. Ancopoums. KpyroBopor yriaepoma B mpupone. OKCHIBI
yraepoja, ux (GUu3NM4ecKue U XUMMUYECKHUE CBOMCTBA, ACHCTBUE HA YKUBBIE OPTraHU3MBbI,
[OJyuYeHUE M TPUMEHEHHE. ODKOJOTHYECKHE MPOOJEMBbl, CBA3aHHBIE C OKCHJIOM
yraepoga (IV), rumoresa riio0aJibHOrO MOTEIUIEHHS KJIMMAaTa, MapHUKOBBIA 3(QeKT.
VYronbHas KUCJIOTa U €€ CONM, UX (PU3NYECKHE U XMMUYECKUE CBOMCTBA, MOJyYEHUE
u npuMmeHeHue. KauecTBeHHass peakuus Ha KapOoHaT-uMOHBL Vcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIILJIEHHOCTH U CEIbCKOM XO31CTBE.

[lepBoHayasibHbIE MOHATHS 00 OPraHMYECKHUX BELIECTBAX KaK O COEAMHEHUSX
yraepoja (MeTaH, 3TaH, 3THIEH, alueTWJIEH, 3TaHOJI, TJIMLEPUH, YKCYCHas KHUCIOTa).
[IpupoHbie HCTOYHUKH YTIJIEBOJIOPOJOB (Yrodib, IPUPOIHBINA ra3, HEPTh), MPOAYKTHI UX
nepepadoTku (OEH3UH), UX POJb B OBITY M MPOMBIIIIJIEHHOCTH.

[ToHsiTHE O OMONOTMYECKH Ba)XXKHBIX BEILIECTBAX: )KUPaAX, O€NKaxX, yriaeBoAax — U UX
pOJIM B KU3HM 4YesloBeKa. MaTepuallbHOE €IMHCTBO OPIaHMYECKUX M HEOPraHWYECKHX
COCIMHEHUM.

Kpemuuii, ero ¢usnueckne U XUMUYECKUE CBOICTBA, MOITYYCHHE M MPUMEHEHHE.
Coenunenusi kpemHusi B npupojge. O6mue npeacrtasieHuss 06 okcuae kpemuus (IV)
U KpemHHEeBOW kuciore. CHIMKAThl, WX MCIOJIb30BAaHUE B OBITY, MEIUIIMHE,
IPOMBIIIEHHOCTH. Ba)kHeilne CTpouTeIbHble MaTEPUAIIbl: KEPAMUKA, CTEKJIO, LIEMEHT,
oeron, xene300eToH. [Ipobnembl 0e€30maCHOrO HCHOJB30BAHUS CTPOMUTEIBHBIX
MaTepHaJIOB B MIOBCEIHEBHOMN KU3HU.

XumuuecKkuii 3KCnepuUmMenm:

U3y4YeHHe O0pa3loB HEOPraHWYECKUX BEUIECTB, CBOMCTB COJIIHOM KHCIIOTHI,
IPOBE/ICHUE KAauYE€CTBEHHBIX PEAKIUN Ha XJOPUI-UOHBI M HAOIIOJIEHHWE MPU3HAKOB HMX
MPOTEKaHMs, OMBITHI, OTpa)xarolue (PpU3nYecKue U XMMHYECKHUE CBOWCTBA TajlOT€HOB
U UX COEAMHEHW (BO3MOYKHO MCIOJB30BaHUE BUIAECOMATEPUATIOB), O3HAKOMJICHHE
¢ oOpasnamu XJIOpUAOB (TajJOreHHUJIOB), O3HAKOMJICHHE C oOpa3llaMu cepbl U €€
COEIMHEHUSIMH (BO3MOKHO MCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), HAOIOIEHUE ITpoLiecca
oOyriMBaHMs caxapa MoJ JAEMCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYEHUE
XUMUYECKHUX CBOMCTB pa30aBJI€HHON CEpPHOW KHUCIIOTHI, MPOBEJICHUE KAaueCTBEHHOU
peakuuu Ha cylnb(arT-uoH M HaAOIIOJEHUE NpU3HAKA €€ MPOTEKaHUs, O3HAKOMJICHHE
¢ (u3MUecKUMMHU CBOWCTBaMHM a30Ta, ¢ochopa MU HX COEAUHEHUH (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEpUATIOB), oOpaslaMu a30THBIX M (POCHOpPHBIX YI0O0pEHUH,
NOJIy4eHHe, coOOMpaHue, pacro3HAaBaHWE M W3YYEHUE CBOWCTB aMMHUaKa, IPOBEJIECHUE
KaueCTBEHHBIX pPEaKIMi Ha MOH aMMOHHUS U QocdaT-uOH M U3yYEHUE NMPU3HAKOB MX
IIPOTEKAHUsI, B3aUMOJECHUCTBHE KOHLEHTPUPOBAHHOW a30THOM KHCIOTBI C MEIbIO
(BO3MOKHO MCITOJIb30BAaHUE BUICOMATEPUATIOB), U3YUEHUE MOJIEIEH KPUCTANIMYECKHUX
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pemieTok anmaza, rpadura, ¢yiiepeHa, O3HAKOMIJICHHE C MPOIECCOM aJIcopOLuu
pPaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJE€M M YCTPOMCTBOM MPOTHUBOrasa,
NOJIyYeHHE, COOMpaHHe, pAcClO3HABAHME M H3YyYEHHUE CBOWCTB YIJIEKUCIOIO rasa,
IIPOBEICHUE KAUYECTBEHHBIX pEaKIMi Ha KapOOHAT W CHJIMKAT-WOHBI U HW3Yy4YEHUE
OPU3HAKOB  HMX  [POTEKaHUs, O3HAKOMJIEHHWE C  NOPOAYKUUEH  CUIMKAaTHOMN
IPOMBIIIVICHHOCTH, PpEUICHUE SKCIEPUMEHTANbHBIX 3afad 1o Teme «Baxueimue
HEMETAJTbI U UX COCTUHEHUS.

MeTaJlJIbl M KX COETUHEHMSI

OO6mias XxapakTepUCTHKa XMMHYECKHUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHHMHM HX

nonoxkenus: B [lepuoanueckoil cucreme xumudeckux sneMeHToB .M. MenaeneeBa u

cTpoeHusi aroMoB. CTpoeHHE METAIOB. MeTalinuecKkasl CBsi3b U METAJLUIMYECKast
KpUCTAJUIMUECKasl pelIeTKa. OJIEKTPOXUMUYECKUNA P HANpSHKEHUM  METaJlIoB.
dusnyecKue U XUMUYECKUE CBOMCTBA MeTAIIIOB. OO0IIIHe CTIOCOOKI MTOTYyYeHHS METaJIJIOB.
[ToHsaTHE O KOPPO3UH METAIOB, OCHOBHBIC CITOCOOBI 3alTUTHI MX OT Koppo3uu. CriiaBbl
(cTanp, 4yryH, JIOpaTIOMUHUANA, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBILLIIEHHOCTH.

[[lenounble MeTauibl: TOJNIOKeHWE B Ilepuoguyeckoil cHUCTEME XHUMHYECKUX
snemenToB J[.M. MeHueneeBa, CTpoeHHME HMX aTOMOB, HAXOXIECHHUE B NPUPOJE.
dusznyeckue U XMMHUYECKHE CBOMCTBa (Ha mpuMepe Hatpus U Kaiaus). OKCHUbI U
TUIPOKCUILI HATPUA U Kalus. [IpruMeHeHne MeI0YHbIX METAJIIIOB U UX COCTMHEHUM.

[IlenoyHO3EMENBHBIE METAIUIBI MATHUW U KaJbLUU: MOJIO)KEeHUE B [lepuoanyeckon
cucteMe xumMudeckux aneMeHToB J[.M. MenaeneeBa, CTpOCHUE UX aTOMOB, HAX0XKICHUE
B npupojie. PU3nueckue M XMUMUYECKHE CBOMCTBA MAarHWsl W Kajiblus. BaxkHeniue
COCAMHEHNS KalbIus (OKCHI, THIPOKCHI, coju). JKeCcTKOCTh BOIBI M CIHOCOOBI e
YCTpaHEHHS.

AntoMuHUM: TosioxkeHue B Ileproandeckoil cUCTEME XMMHUYECKHUX DJIEMEHTOB
JI.1. MenneneeBa, cTpoeHHe aroma, HaxoxaeHune B mnpupone. Dusnueckue u
XUMHUYECKHE CBOMCTBAa alfOoMUHM. AMQOTEpHBIC CBOMCTBA OKCHIA U TUIPOKCHU]IA
ATIOMUHUS.

Kenezo: mnonoxkenue B Ileppoanmdeckol cHUCTEME XHUMHUYECKHUX SJIEMEHTOB
.M. MenneneeBa, CTPOCHME aroma, HAXO0XKICHUE B Tmpupone. Pusndeckue
U XUMHUYECKHe CBOMCTBA jkenesa. OKcubl, THApOKCUAbl U conu xenesa (II) u kenmesza
(I1I), ux cocraB, CBOMCTBA U MOJy4YCHUE.

Xumuueckuii 5Kcnepumenm:

O3HAKOMJIEHHE ¢ 00pa3aMi METaNIOB M CIUIABOB, MX (PU3NYECKUMHU CBOWCTBAMH,
U3y4YeHHE  pe3ysbTaTOB  KOPPO3UUM  METAIOB  (BO3MOXKHO  MCIOJIb30BaHHE
BUJIEOMATEPHUATIOB), 0OCOOEHHOCTEH B3aUMOJEHCTBUSA OKCU/IA KAJIbIUS U HATPHsI C BOJIOM
(BO3MOYHO HCITI0JIb30BAHNE BUJIEOMATEPHAIIOB), UCCIIE0BAHUE CBOMCTB KECTKOM BOJIBI,
npolecca ropeHHs Jxene3a B KUCI0po i€ (BO3MOXKHO UCTIOIb30BaHIE BUICOMATEPHAIIOB),
IPU3HAKOB MPOTEKAHMUS KAU€CTBEHHBIX PEaKIIMi Ha HOHBI (MarHUs, KaJabIUs, ATFOMUHHS,
nunka, xeneza (II) m xeneza (II1), mequ (II), HaOGmtomeHMe U ONMMCAaHUE MPOIIECCOB
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OKpaIllMuBaHMs TJIAMEHU MOHAMU HATPUS, KIHUS U Kaldblysg (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB), HCCIEAOBaHUE aM(pOTEPHBIX CBOWCTB THIPOKCUIA ATFOMHUHUS
TUIPOKCUAA IMHKA, PEIICHUE HKCIEPUMEHTAJIbHBIX 3ajau mo TeMe «Baxueinmmue
METAJUIBI U UX COCTUHEHUSY.

XuMus 4 OKpY Kawuas cpeaa

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YesloBeKa. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBas momoinps mnpu
XUMHYECKUX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKpyKarolleil cpeasl (mpenenbHas —JOIyCTUMAas
KoHLeHTpanus BewmecTs (manee — IIJIK). Ponp Xumum B peleHHMH 3KOJOTHYECKHX
npooIIeM.

Xumuueckuil SKcnepumenm:
u3ydyeHue oOpaslloB MaTepuajgoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJIMMEpHBIE
MaTepuarbl).

Mesicnpeomemmnule cés3u

Peaqmzannss MeXNpeaMETHBIX CBSI3€M NpPU HM3YYEHMM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS UEPE3 UCIIONIb30BAHHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX ITOHATHM, TaK
U TOHATUH, SBISIFOUIUXCS CUCTEMHBIMU [UISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4YHOT'O LIMKJIA.

OO011ue ecTeCTBEHHO-HAYYHbIE IOHATHSA: HAY4YHbIN (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHalu3, CHUHTE3, KiIaccupuKaluusa, TMepUOAUYHOCTh, HAOMIOJACHUE, DSKCIEPUMEHT,
MOJIEIMPOBaHUE, M3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIA 3PQEKT, TEXHOJIOrus,
MaTepHaJbl.

®usuka: Marepus, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIWJI, U30TOIBI,
PaaMOAaKTUBHOCTb, MOJIEKYJa, dJEKTPUUYECKUN 3apsA]l, IPOBOJHUKH, IOIYIIPOBOIHUKH,
TURIIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, T€J0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpUCTAJUIMUECKas pelIeTKa, CIUIaBbl, (Qu3anyeckue
BEJIUYMHBI, E€AUHUIBI H3MEPEHMS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3[bI,
Connue.

buonorusa: ¢dorocuntes, npixanue, Ouocdepa, sKocHcTeMa, MUHEpAIbHBIC
yA00pEeHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpagus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE IMOPOABI, MOJE3HBIE
MCKOINAEMBbIE, TOILUINBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHNHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenne XWUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAINpPaBJICHO
Ha JIOCTIDKCHHE OOyYarolMMUCS JIMYHOCTHBIX, METANpPEeJIMETHBIX W TMPEAMETHBIX
pe3yIbTaTOB OCBOCHHUS YU€OHOTO MIpeMETA.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE Pe3yibTaThl OCBOCHUS ITPOTPAMMBbI OCHOBHOT'O OOIIET0 00pa3oBaHuUs
JOCTUTAIOTCST B XOJA€ OOYyYEeHHS XUMHUU B €AMHCTBE Y4YEOHONW M BOCHHTATEILHOMN
JESTETHHOCTH B COOTBETCTBHUH C TPATUITMOHHBIMU POCCUHUCKUMHE COITMOKYIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMH B OOIIIECTBE ITPaBUIaMU 1 HOPMaMH
MOBECHUS U CITIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COTTMATU3AITUN
oOyyJaromuxcsi.

JIM9HOCTHEBIE pe3yJIbTaThI OTpaKaroT TOTOBHOCTh o0yJaromuxcst
PYKOBOJICTBOBAThCSI CUCTEMOW TMO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIIMH U pacluIupeHne
OTIBITA JISATEITHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpMOTHYECKOTr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUSA K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY U
HAay4YHOMY HacCJeIHI0, IIOHMMaHUS 3HA4YCHHMs XHMHWYECKOM HAayKd B JKH3HU
COBPEMEHHOT0  O0IlecTBa, CHOCOOHOCTH BIANETh JOCTOBEPHOH HH(pOpMaIeit
O TEPENOBBIX MOOCTHUKEHHUAX M OTKPBITUSIX MHPOBOM M OTEUYECTBEHHOW XWMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHMS:

MPECTABICHUS O COIMATIBLHBIX HOPMaxX U MpaBUJIaX MEXJIMYHOCTHBIX OTHOIICHUM
B KOJIJICKTHBE, KOMMYHHKATUBHON KOMIIETCHTHOCTH B OOIIIECTBEHHO MOJIC3HOH, YyueOHO-
UCCIIEIOBATENIBCKOM, TBOPUYECKOM HM JPyrMX BHAAX JEATEIbHOCTH, TOTOBHOCTH
K pa3sHOOOpa3HOM COBMECTHOW [IEATECIbHOCTH TPH  BBINOJHEHUU  y4EOHBIX,
MMO3HABATEIBHBIX 3a]1a4, BBIIIOJIHCHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3IaHUN YICOHBIX
MPOCKTOB, CTPEMJICHUSI K B3aUMOIMOHMMAHUIO M B3aWMOIIOMOIIM B MPOIECCE ATOMU
y4eOHOM AEATETLHOCTH, TOTOBHOCTH OIEHMBATh CBOE IOBEJICHHE W IMOCTYIIKH CBOMX
TOBAapUILEH C TMO3UIMHA HPABCTBEHHBIX W IMPABOBBIX HOPM C Y4YE€TOM OCO3HAHUS
MOCJIEACTBUU MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHMS:

MHPOBO33PEHYECKUX TPEACTABICHUM O BEIIECTBE W XUMHYECKOW pEaKIIHH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIIOIIUX OCHOBY
JUIST TIOHUMAaHHS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEJICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTUS MPUPO/IbI, B3AMMOCBS3SIX YEJIOBEKA C MPUPOTHOU Cpeoi,
0 POJIM XMMUH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;
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NO3HABATEIbHBIX MOTHBOB, HAIIPaBJICHHBIX Ha IIOJYyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOUMBIX JJIs1 O0BSICHEHHS HA0II01a€MbIX MTPOLIECCOB U SABJICHUH;

MO3HABATENIbHON, WH()DOPMAITMOHHOM M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIBLHON paboThl ¢ y4eOHBIMU TEKCTaMU, CIIPABOYHOMN JIUTEPATYpOil,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH()DOPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpeca K OOyYEeHHI0O M TIO3HAaHWIO, J0003HATEIBLHOCTH, TOTOBHOCTH
U CIIOCOOHOCTU K CaM000pa30BaHUIO, MPOEKTHON U MCCIIEI0OBATEIbCKON IEATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpPY HaIPaBICHHOCTU U YPOBHS 00yUYEHUS B JajbHEHIIEM;

4) GpopMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHMS LIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3J0pPOBBIO,
YCTaHOBKHU Ha 3I0POBBIA 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUI U HEMPUATHUS BPEIHBIX
OpuUBbIYEK (YHOTpPEeOJEHHUs] aJKOToJis, HApKOTUKOB, KypeHHus), HeoOXOIuMOCTU
coOtoficHUsT TIpaBUJl 0€30MacHOCTH MpU OOpalIeHWH C XUMUYECKUMHU BeIleCTBaAaMU
B OBITY U peaibHOM )XKU3HU;

5) TpyA0BOro BOCIMTAHUSA:

MHTEpeca K NMPAKTUYECKOMY M3YUEHHUIO MpoQeccHil W Tpyna pa3iIuyHOro poja,
YBaXEHUE K TPYAY U pe3yJbTaTaM TPYyAOBOW AESATEIbHOCTH, B TOM YHUCIIE HA OCHOBE
OPUMEHEHUS MPEAMETHBIX 3HAHUN 10 XMMMH, OCO3HAHHOTO BBHIOOpAa MHAMBUIYyabHOM
TPAaCKTOPUHM MPOJOJDKEHHS O00pa3oBaHMsl C yYETOM JIMYHOCTHBIX HHTEPECOB
U CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, yCHEIIHON
npo(eCCUOHATILHON JIEATEIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHMH, TOTOBHOCTb
aJanTUPOBAThCs B NPO(ECCUOHANIBHOU Cpeae;

6) 3K0/J10rMYEeCKOT0 BOCTIMTAHMS

AKOJIOTMYECKHU 11€JIECOO00PA3HOr0 OTHOIICHHS K MPUPOJIC KAaK UCTOYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUS [IEHHOCTH 3JJ0POBOTO U 0€3011acCHOTO
oOpa3a JKM3HHM, OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (pu3mueckoMy
U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHMS IIEHHOCTH COOJIIOJCHUS MpaBUil 0€30MacHOI0
MOBECHUS MPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYallUAX, YTPOKAIOUIUX 3I0POBBIO
1 J)KU3HM JTIOJICH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, TOJIydaeMble TNpH U3YYCHUH XUMUH,
JUISL PEIICHUs] 3a7ay, CBSA3AHHBIX C OKPYXKAOIIEH NPUPOJHOU CpPEIOW, ITOBBIICHUS
YPOBHSI KOJIOTUYECKOU KYJIbTYpPhl, OCO3HAHUSI TJIO0ATBLHOIO XapaKTepa dKOJIOTHYECKUX
npo0JieM | IMyTel UX perieHus: TOCPEICTBOM METOJIOB XUMUM;

JKOJIOTUYECKOTI0 MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B NO3HABATEJBHOM,
KOMMYHUKAaTUBHOMN U COLIUAJIbHOW MPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B COCTaBe METANpeIMETHBIX  PE3yJbTAaTOB BBIJIEIISIOT 3HAYUMBIE
TU1st pOpMHUPOBAHUST MUPOBO33PEHUS 00IICHAYUYHbIEC TIOHATHUS (3aKOH, TEOPUSI, TPUHIIHIIL,
runoresa, (akr, cucTemMa, Ipouecc, IKCIEPUMEHT U IPYroe), KOTOPbIE UCHOJIb3YIOTCS
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B €CTECTBEHHO-HAYYHBIX YUCOHBIX MIPEIMETaX W MO3BOJISIIOT HA OCHOBE 3HAHUM U3 DTHUX
npeaMeToB (HOpPMHUPOBATH MPEACTABICHUE O IEJIOCTHOW HAyYHOM KapTUHE MUpa, U
yHUBEpCalbHble  y4eOHble  JeiCTBUA  (ITO3HABAaTENIbHbIE, = KOMMYHUKATHBHBIC,
PEryJsITUBHBIE), KOTOPBIE 00ecCIeynBaOT dbopmupoBaHue TOTOBHOCTH K
CaMOCTOSATENIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHUIO YUYEOHOU e TEIHHOCTH.

Ilo3naBaTe/IbHBIE YHUBEPCAJIbHBIC yqeﬁnble IleﬁCTBHﬂ
ba3oBble Jloruyeckue aeiicTBUs:

YMEHHUE HUCIOJb30BATh MPUEMBI JOTHUYECKOTO MBIIUIEHUS NMPU OCBOCHUU 3HAHMUIA:
pPacKpbIBaTh CMBIC] XUMHUYECKUX MOHSATUN (BBIACTSATh MX XapaKTEpHbIC MNPU3HAKH,
YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMH MOHSTHUSMH), HUCIOJb30BATh TOHSITHUS IS
O0OBSCHEHHs OTACIBbHBIX (DAaKTOB M SIBJIICHWI, BBHIOMPATh OCHOBAHUS U KPUTEPHUH IS
KJaccu(UKAIMM XUMUYECKUX BEHIECTB W XUMHUYECKUX PEaKIUi, yCTaHaBINBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXIY OOBEKTaMH H3YyYEHHs, CTPOUThH JIOTHYECKHE
paccyxJieHus (MHIYKTUBHbBIC, JEIyKTUBHBbIC, MO AaHAJIOTMH), MPOBOJIUTH BBIBOABI U
3aKJIFOYEHHUS;

YyMEHHE TMPUMEHATh B  MpoOlLecCe IO3HaHUA NOHATUS  (peAMETHBIE U
METanpeIMETHbIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJIEIHU, HCIOJIb3yeMble B XHMUH,
npeo0pa3oBbIBATh HIMPOKO TMPUMEHSEMbIE B XHMHH MOJEIbHBIC TPEICTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ JIEMEHTA), XUMUudecKkas GopMmysia U ypaBHEHUE XUMHUECKOU
peakiu — MpU perieHur yueOHO-TI03HABATENbHBIX 3a/1ay, C YYETOM 3THUX MOJEIbHBIX
IIPEICTABICHUN BBIABIITH U XapaKTEPU30BaTh CYILLECTBEHHBIC NMPU3HAKU U3Y4YaeMbIX
O0BEKTOB — XHUMHYECKUX BEIICCTB M XUMHUYECKUX PEaKIHM, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, TMPUYUHHO-CJIEJICTBEHHBIE CBA3W U MPOTHBOPEUYUS B HU3YUAEMBIX
npoueccax U siBJICHUSX.

ba3oBble ucciienoBaTeIbCKHeE 1eHCTBHA:

YMEHHUE UCIOJb30BaTh TOCTABJICHHBIE BOIPOCH B KAue€CTBE HWHCTPYMEHTA
MO3HAHUS, & TaKXKE B KAauyeCTBE OCHOBBI JJisi ()OPMUPOBAHUS TUIOTE3bI MO MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJICHUU;

NpUOOpETEeHUE OMbITa MO IUIAHUPOBAHUIO, OPraHU3alMid M  IPOBEIACHUIO
YUCHUYCCKHUX IKCIIEPUMEHTOB, YMEHHE HAa0II01aTh 32 X0JIOM Mpoliecca, CAMOCTOSTSIILHO
MIPOTHO3UPOBATh €T0 PE3YJIbTAT, POPMYIUPOBATH OOOOIIICHHUS M BBIBOJIBI 110 pe3yJIbTaTam
MPOBEJICHHOT'O OIbITa, UCCIIEAOBAHMUS, COCTABIISITH OTUET O MIPOJIeITAaHHON padoTe.

Pab6ora ¢ unpopmaumei:

yMEHUE BBIOMPATh, aHATM3UPOBATh U MHTEPIIPETUPOBATH MH(GOPMAITHIO PA3THYHBIX
BUJOB U (OpPM MpEACTABICHUS, IOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (HAy4HO-
NOMyJIsipHasl JIUTepaTypa XUMUUYECKOTO COJEp’KaHUs, CIIPABOYHBIE MOCOOUS, pecypChl
WNurepHera), KpPUTHYECKH  OLICHMBATh  MPOTHBOPEUUBYIO M  HEJOCTOBEPHYIO
uH(pOpPMALIUIO;
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yMEHUE TMPUMEHSTh pa3IUuyHble METOJbl MU 3ampochl IMPH TOUCKE M OTOOpE
nH(pOpMaIIMK ¥ COOTBETCTBYIOIIUX AAHHBIX, HEOOXOIUMBIX JJISI BBIMOJHEHUS YUE€OHBIX
U TIO3HABaTEJBHBIX 3aJlad OMNPEJCJICHHOTO THUIlA, MPUOOPETEHHE OMbiTa B 00JIACTH
UCIIOB30BaHusl ~ MHGOPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTUM,  OBJIJICHHE
KYJbTYPOU aKTUBHOT'O UCIIOJIB30BaHUS PA3TUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBHIOMpaTh ONTUMAJIBbHYIO (opMy MpeacTaBieHus HHPOPMAIMA U WILIIOCTPUPOBATH
peliaeMble 3a7a4i HECJI0KHBIMU CXEMaMH, TUarpaMMamMu, IpyrumMu opmaMu rpaduxu
1 NX KOMOUHAIUSIMY;

YMEHHME  UCIOJb30BaTh WM aHAJIM3UPOBATHL B  TMpolecce  y4eOHOM
U HCCIE0BATEIbCKON ACATEILHOCTH HWH(POPMAIMI0O O BIMSHUU TPOMBIIUICHHOCTH,
CEJILCKOT0 X035IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH TPUPOTHON CPEIbI.

KoMmMyHuKaTMBHbIE YHHBEpPCAJbHbIE YUeOHbIE NeHCTBUSA:

YMEHHE 3a/laBaTh BOIPOCHI (B XOJ€ AManora M (WiaM) JTUCKYCCHM) IO CYLIECTBY
o0cyx1aeMoil TeMbl, (POPMYIUPOBATH CBOU MPEAJIONKEHUSI OTHOCUTEIBHO BBIMOIHEHUS
MPEIOKEHHOM 3a1a4H;

NpUOOPETEHUE OINbITa MPE3CHTALMU PE3YJIbTATOB BBIIIOJIHEHUS XUMUYECKOTO
JKcIepuMeHTa (J1abopaTOpHOro ONbITa, JIA0OPATOPHOW pPabOTHl MO HCCIEIOBAHUIO
CBOWMCTB BEIIECTB, Y4EOHOTO MTPOCKTA);

3aUHTEPECOBAHHOCTH B  COBMECTHOM CO CBEPCTHUKAMU  I103HABATEJIBHOU
U UCCIE0BATENIbCKOMN AESTENbHOCTU MPU PEIICHNH BO3HUKAIOUIMX MPOOJIEM Ha OCHOBE
ydeTa OOIIMX MHTEPECOB M COTJIACOBAaHUS MO3UIUHK (00CYX)IEHUS, OOMEH MHEHUSAMH,
«MO3TOBBIE IITYPMbD», KOOPJUHALIMS COBMECTHBIX JIEUCTBUIl, ONpEACIICHUEe KPUTEPUEB
10 OIICHKE KaueCTBA BHIIIOJHEHHON padOTHI U IpYTHE);

PerynsiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE 1eiCTBHS:

YMEHHE CaMOCTOSITENIBHO OIpEAesaTh IeTU JIEeATEIbHOCTH, IIaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJHMPOBATH W TMPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NEeATEeNIbHOCTh, BBIOMpaTh Haubosee 3¢h(EeKTUBHBIE CHOCOOBI pPEIICHHS YYEOHBIX U
MO3HABATENIBHBIX  3a7ad4, CaMOCTOSTENIBHO COCTABJIATh WJIH  KOPPEKTHUPOBATH
NPEUIOKCHHBINA aJITOPUTM JIEHCTBUI TIPHU BBIIOJIHCHUHU 3aJlaHUN C y9EeTOM TOTydYeHUSs
HOBBIX 3HAaHWH 00 H3ydaeMbIX OOBEKTAX — BEIIECTBAX M PEAKIHAX, OIECHUBATH
COOTBETCTBUE IMOJIYYCHHOTO pe3yJIbTaTa 3asBICHHOW II€JHM, yMEHHE HCIOJIb30BaTh
Y aHAJTM3UPOBATh KOHTEKCTHI, IIpe/IjlaraeMbIe B YCIIOBUN 33 JaHUI.

HPEIMETHBIE PE3YJIbTATDBI

B coctaBe mpeaMETHBIX PE3yJIbTATOB MO OCBOCHHUIO 00S13aTEIBLHOTO COACPIKAHUSA,
YCTaHOBJICHHOT'O JIaHHOM (henepanbHON paboueld mporpaMMou, BBIICISIOT: OCBOCHHbBIE
0o0y4JaronMMuUCsl Hay4dHbIE 3HAHUS, YMEHHUS M CIOCOObI NEWCTBUI, crienuduueckue
JUIsL TIpEAMETHON ob0nactu «XuMus», BUABl ACATEIBHOCTU MO TMOJYYEHHUIO HOBOTO
3HAHMS, €r0 UHTEPIPETALNH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B PAa3IMYHBIX yU4eOHBIX
Y HOBBIX CUTYaIIUsX.
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K xoniy oOyuenus B 8 kJjacce y oOyuwaromerocss OyayT chopMupoBaHbI
CJIEIyIOIME IPEAMETHBIE PE3YJIBTATHI IO XUMUU:

packpbpIBaTh CMBICI OCHOBHBIX XHMMMYECKUX IIOHATHHA: aroM, MOJIEKyJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOHAs
U HEOJHOpPOJHAs), BAJIGHTHOCTb, OTHOCHUTENIbHAsI aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi IOJIsl XUMHUUYECKOTO dJIEMEHTA
B COCJUHEHUHU, MOJSIpHBIH 00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJlb,
ANEKTPOOTPULIATENIbHOCTD, CTENEHb OKUCIICHUS, XUMUYECKasl peakuus, Kiaccupuxkanus
peaKuui: peakuund COCINHEHUS, PEAKIIMU PA3JI0KEHUS, PEAKIIUN 3aMELIEHUs, PEaKIUN
oOMeHa, 9K30- M SHAOTEPMHUECKHUE PEAKIINH, TETIOBOM 3 (EKT peakiuu, sapo aTroma,
3JIGKTPOHHBIN CJIOM aTroMma, aToMHas OpOuTallb, PaAMyC aToOMa, XUMHUYECKas CBA3b,
NOJIIpHAsT M HEMNOJISIpHAsE KOBAJEHTHAsl CBS3b, MOHHAS CBSI3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBas J0JIs BelleCcTBa (IIPOLICHTHAS! KOHLEHTPALKsI) B paCTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MTOHATUN U IPUMEHSTh 3TU
MOHSTHUS IPU OMMCAHUU BEIIECTB U UX MPEBPALLECHUN;

MCIIOJIb30BaTh XMMHMUYECKYIO0 CHMBOJIUKY IS COCTaBJ€HHUS (OPMYJ BEIECTB U
YPaBHEHHM XUMUYECKUX PEAKIUM;

ONPEJENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEICHb
OKHUCJIGHUSI JJIEMEHTOB B OHHApHBIX COEIWHEHUSX, NPUHAJIEKHOCTh BEIIECTB
K OIpPEJEICHHOMY KJacCy CO€IWHEHUW 1o ¢dopMmysaM, BHJ XUMHUYECKOW CBA3U
(KOBaJIEeHTHAsI 1 MIOHHAsA) B HEOPTaHUYECKUX COCTUHEHUSIX;

packpbiBath cMbIich [lepuonnueckoro 3akona J[.1. MeHneneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE MNEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHX 3JIEMEHTOB OT HX
noyioxkeHus: B lleprogudeckoil cucTeMe, 3aKOHOB COXPAaHEHHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YUYEHUs, 3aKOHa ABOraJpo; ONUCHIBAaTh
U XapakTtepu3oBaTb TaOnuuyHyro ¢opmy [lepuogudeckoid cHCTEMBbl XHUMHUYECKHX
AJIIEMEHTOB: pa3NuyaTh MOHATUS «TJaBHas noArpynmna (A-rpynma)» U «mnoOoyHas
noarpynmna (b-rpynma)», Manbsie ¥ OOJbIIME TEPHUOJbI, COOTHOCUTH O0O3HAUCHUS,
KoTOopble uMeroTcss B Tabnuie «llepuogumueckass cucreMa XUMHUYECKHX 3JIEMEHTOB
JA.N. MenneneeBay ¢ 4UCIOBBIMU XAapAKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHMUYECKUX
3JIEMEHTOB (COCTaB W 3apsj siapa, 00IIee YUCIO AIEKTPOHOB U PACIPEACICHHE UX 10
AIIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh  XUMHYECKHE  DJIEMEHTBl, HEOPraHMYECKHE  BEIEeCTBa,
XUMHUYECKHME peaKUUH (MO YHCIy M COCTaBy YYacTBYIOIIMX B pEaKIUU BEIIECTB,
1o TerioBoMy 3 dexry);

XapaKTepU30BaTh (OMUCHIBATH) OOLIME XUMUYECKUE CBOMCTBA BEILIECTB PA3IUYHBIX
KJIaCCOB,  MOJTBEp)KJas  ONHWCAHWUE NPUMEpPaMH  MOJIEKYJIIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUH;

IIPOTHO3UPOBATh CBOICTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa,
BO3MOXHOCTH IPOTEKAHNUS XUMUYECKHUX NIPEBPALLECHUN B PA3JINYHBIX YCIOBHUSAX;

18



OdenepanbHas pabouas nporpamma | Xumust. 8—9 kiaccel (0a30BbI yPOBEHB )

BBIUHUCIISATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMeHTa 1Mo (GopMmyse COeAMHEHUS, MAaCCOBYIO JOJIO
BEIIECTBA B PACTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIUU;

MPUMEHSATH OCHOBHBIE OTIEPALIMH MBICIUTENILHON AESTENbHOCTH — AaHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IIEeHNe, CUCTEMATU3AIINIO, KIaCCU(UKAIINIO, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBA3€H — JJIl M3Y4YEHUS CBOMCTB BEIIECTB M XMMHYECKUX PEaKIIHil,
€CTECTBEHHO-HAYYHbIE METO/IbI TI03HAHMS — HAOIIOACHUE, U3MEPEHUE, MOJICTUPOBAHUE,
HKCHEPUMEHT (PeaibHbII U MBICIICHHBIN);

CJIeI0BaTh MpPaBWIaM IIOJIb30BAHUS XMMHUYECKOW MOCYAOW M JaOOpaTOPHBIM
o0opyOBaHMEM, a TaKKe MpaBHiiaM OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBHUH C
WHCTPYKIMSIMU 1O BBIMOJHEHHUIO TA00OPATOPHBIX XUMUYECKHUX OMBITOB IO MOJTYUYECHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOJAa M KHUCIOPOIA), IMPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHOW MacCOBOM JI0JEN PACTBOPEHHOIO BELIECTBA, ILUIAHUPOBATH
U TPOBOJUTHh XMMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB WLIEIOYEH
U KHCJIOT C MOMOIIbI0 MHANKATOPOB (JTakMyC, (peHoI(PpTaenH, METUIOpaHXK U IpyTre).

K xoniy obOyuenuss B 9 kJjacce y oOyuwaromerocss OynyT chopMupoBaHb
CJIeIyIOLME IPEAMETHBIE PE3YJIBTATHI IO XUMUU:

PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHIATHI: XUMUYECKUI JIEMEHT, aTOM,
MOJIEKYJa, HOH, KaTHOH, aHUOH, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTD,
AJNIEKTPOOTPHULIATEILHOCTh, CTEIEHb OKUCIICHHS, XUMHUYECKasi peakius, XUMHYeCcKas
CBA3b, TEIUIOBOM 3((DEKT peakuuu, MoJib, MOJSIPHBIA 00OBEM, PACTBOpP, AJIEKTPOIUTHI,
HEAJICEKTPOJIUTHI, DJIEKTPOJIUTHYECKAsT JIUCCOIMAIMs, PEaKIMu HMOHHOTO OOMEHa,
KaTajau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMble U HeOOpaTHUMbIE pEaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIEC PEAKIIUHU, OKUCIUTENb, BOCCTAHOBUTEb, OKUCIICHUE
U BOCCTAHOBIICHHE, AJJIOTpOmus, aMm(pOTEPHOCTh, XUMHUUYECKas CBS3b (KOBaJICHTHAs,
MOHHAs, METAJUIMYECKas), KPUCTAINIMYECKas pPelIeTKa, KOPPO3Usi METAIOB, CIUIABBI,
CKOpPOCTh XHMHYECKOM peakuuu, MNOpenesbHO naonyctuMas KoHmeHTpauus 11K
BELIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITUN U TPUMEHATH ITH
MOHSTHUSI IPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN’;

UCIIOJI30BaTh XHMHUYECKYI0 CHMBOJIUKY IS COCTaBJI€HHUS (POPMYJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINN;

ONpENENATh BAJCHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKUX DJIEMEHTOB
B COCJIMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K OINPEIECICHHOMY
KJlaccy coeAuHeHud mno ¢opmyiaM, BUJ XUMUYECKOH CBSI3M (KOBAaJIEHTHAs, MOHHAs,
METAJUIMYECKAs])) B HEOPraHUYECKUX COEAUHEHHUSX, 3apsii HOHA MO XHUMHYECKOH
dopmyrie, XxapakTep Cpeasl B BOJHBIX PAaCTBOpPAaX HEOPTaHWYECKUX COCAMHEHUU, THUII
KPUCTANIMYECKON PEIIeTKH KOHKPETHOTO BEIIECTBA;

PACKpPBIBATH CMBICII [Tepunoauueckoro 3aKOHA J.N. Memnneneera
U IEMOHCTPUPOBATH €0 NOHUMAaHUE: OMKMCHIBATH U XapaKTepU30BaTh TaOIUYHYIO (hopMy
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[Tepuoauyeckoil CHUCTEMBbl XUMHUYECKUX JJEMEHTOB: pa3jinuyaTh TMOHATHUS «IJIaBHAS
noarpymnmna (A-rpynmna)» u «modounas moxarpynmna (b-rpynma)», mansie U Oombiue
NEePUObl, COOTHOCUTh 0003HAUYEHUsS, KOTOPhIE MMEIOTCS B MEPUOIUYECKONU TabsHIIE,
C YMCIIOBBIMHU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XMMUYECKHX AJIEMEHTOB (COCTaB
U 3apsijl siApa, o0IIee YUCo 3JIEKTPOHOB U PACHpPEEICHUE UX IO JIIEKTPOHHBIM CJIO0SIM),
0OBSICHSTH O0IIIME 3aKOHOMEPHOCTH B U3BMEHEHNUU CBOMCTB 2JIEMEHTOB M MX COSIUHEHUM
B [Ipe/ieax MajbIX IEPUOAO0B U TIaBHBIX MOATPYIII C YYETOM CTPOEHHUS X aTOMOB;

KJIacCU(PUIIMPOBAaTh ~ XUMUYECKUE  DJIEMEHTBI, HEOPraHMYECKHUE  BEIIECTBa,

XUMUYECKHE peakiuu (M0 YUCIYy W COCTaBY Y4YaCTBYIOIIUX B PEAKIMH BEIIECTB,
O TEII0BOMY 3 PEeKTyY, IO UBMEHEHUIO CTETIEHEH OKUCIICHUSI XUMUUECKUX SJIEMEHTOB);
XapaKTepu3oBaTh (OMHUCHIBaTh) 00IIME U crienudUuecKrue XUMMUYECKUe CBOMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOJTBEPKIasd ONHCAHUE MPUMEpPAMH MOJIEKYJISIPHBIX
Y MIOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

COCTaBJISAITh YPAaBHEHUS JJIEKTPOJIMTUYECKOM AUCCOLUMALMM KHUCJOT, IIEJIOYEH U
COJICH, TIOJIHBIE M COKpAIEHHBIC YpPaBHEHUS PEaKIMi HOHHOTO OOMEHAa, ypaBHEHUS
peakIuii, MOTBEPKIAIOIIUX CYIIECTBOBAHUE T'EHETUUECKON CBSI3U MEXIY BEIECTBAMU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CyIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTAaBJICHHS DJIEKTPOHHOTO OajiaHca ATUX PEaKIIHiA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B PA3IUUHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEILIECTB,
MacCCOBYIO JIOJIO XMMUUYECKOTO 3JIEMEHTa Mo (popMyJsie COeIMHEHUS, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEAKIIUU;

coOroaTh TMpaBWJia TMOJb30BAHUS XUMHUYECKOW TMOCYJI0M U JabopaTOpHBIM
o0opynoBaHMEM, a TakKe IMpaBuja OOpalleHHs C BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMU IO BBIMOJHEHHUIO JA00OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYUYECHUIO U
CcOOMpaHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAKa U YTJIEKUCIIOrO ras3a);

MPOBOAUTh PEAKIMHU, MOATBEPKIAIOIINE KAuEeCTBEHHBIM COCTaB pPa3IUYHBIX
BEILIECTB: PACMO3HABATh OMNBITHBIM MYTeM XJOPUAOPOMHU[-, HOAMUI-, KapOOHAT-,
docdart-, cunukar-, cyiabhar-, THAPOKCH]I-MOHBI, KATHOHBI aMMOHUS M MOHBI U3YYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINUE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;

MIPUMEHSITH OCHOBHBIE OTIEPAIIMU MBICIUTEIBHOMN AEATEILHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, O0O0O0OIIeHNE, CHUCTEMATU3AIMIO, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — I HM3YYEHUS] CBOWCTB BEIIECTB U XHWMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHbIE METO/IbI MO3HAHUS — HAOJI0ICHHE, U3MEPEHUE, MOJICTUPOBAHKE, SKCIIEPUMEHT
(peanbHBIN U MBICTIEHHBIN).
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8 KJIACC
Hanmenosanne
Ne KommnuectBo OCHOBHBIE BUJIBI J€ATEIHHOCTH
pa3/iesioB U TEM Coneprxkanue 00yueHus
/o 4acoB o0y4aromuxcs

y4eOHOro npeamera

HepBOHa‘laJIbeIe XUMHUYECCKHE ITIOHATHUA

1.1 | Xumusa — BakHas 5
001acTh
€CTEeCTBO3HAHUS
Y MIPAKTUYECKOUN
JIeSITeIIbHOCTH
YyeJoBeKa

[IpeqmeT xumuu. Posib XuMUM B )KU3HA
YyeJI0BeKa. XMMUS B CUCTEME HayK.

Tena u BemecTBa. PU3NUYECKHUE CBOMCTBA
BEIIIECTB. ATperaTHOE COCTOSTHUE
BeniecTB. [IoHsATHE O METOIaX MO3HAHUS
B XUMHH. YHnCTHIE BellleCTBa U CMECH.
CriocoOsbI pa3ieIeHus] CMECEH.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOM MOCYI0M,

¢ mpaBwiaMu paboTkI B Jaboparopun

U IpreMaM# 00paIeHus C
71a00paTOPHBIM 000PYT0BAHUEM.
du3nyecKrue CBOMCTBAa 00pa3IoB
HEOPraHUYECKHUX BEIIECTB — METAJIJIOB

1 HEMETAJIOB.

CniocoObI pa3iesieHus cMeceit
(puapTpOBaHUE, BHITIAPUBAHUE,
TUCTUIUIALIMSL, XpoMaTorpadusi).

PackpbIBaTh CMBICI H3y4aeMbIX TOHSATHM.
PackpbIBaTh poJib XUMHUH B IPUPOJIC

U J)KM3HU YEJIOBEKA, €€ CBS3b C IPYTHUMHU
HayKamH.

Paznuuate 4ncThIC BEMIECTBA U CMECH;
OJTHOPOJIHBIC ¥ HEOTHOPOHBIC CMECH.
Paznuuate ¢puzndeckue u XuMUIECKHe
SIBIICHUSI.

CrnenoBaTh aaropuTMam UCIIOJIb30BAHUS
HKCIIEPUMEHTAJILHBIX METO/IOB —
HAOJTFOICHUS ¥ DKCTICPUMEHTA.
Hab6nronaTh u onuchiBaTh 0OBEKTHI

TIPY TIPOBEACHUM JIEMOHCTPAITHIA

1 J1aOOPaTOPHBIX OIBITOB MO U3YUYCHHUIO
(U3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pas3esieHusl CMECEH BEIIIECTB.
[IpoBOINTE XUMUYECKHN SKCIEPUMEHT
MIPU pa3zieJICHuU cMecelt (Ha mpuMepe
OUYMCTKHU MTOBAPEHHOM COJIM) B XOJI€
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Jlabopamopnvie onvimul:

N3ydenue u onucanue Gpu3NIECKUX
CBOMCTB 00pa3I[0B HEOPTaHUYECKUX
BELIECTB.

N3ydenue crnocoOoB pasuesieHus cMeceit
(C MOMOIIIbIO MarHUTa).

IIpakmuueckue pabomoi:

Ne 1. IIpaBuna paboTsl B 1abopaTopuun
U IIpUEMBbI 00palieHus ¢ 1a00paTopHbIM
00opyI0BaHUEM.

Neo 2. Paznenenue cMmeceit (Ha mpumepe
OYMCTKHU IMOBAPEHHOM COJIN)

paKkTUYECKOr paboThr Ne 2.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOUN MocyAoi 1 1a00paTOpHBIM
000pyZI0OBaHUEM, a TAKKE MPABHIIAM
oOpalieHus ¢ XMMUYECKUMH BEIECTBAMU
B COOTBETCTBUU C UHCTPYKIIUEN

IIPU BBIIIOJIHEHUH NMPAKTHYECKOU

pabothr Ne 1.

BricTpanBaTh pa3BepHYThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha MHPOPMALIMIO U3 yYeOHHKA

U CIPAaBOYHBIX MaTepUAIIOB, TPAMOTHO
WCII0JIb30BaTh N3YYEHHbIN TOHATUHHBIN
anmapar Kypca XuMuu

1.2.

BemniecTBa
U XUMUYECKHUE
peaKIuu

15

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE
aneMeHTbl. CUMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U CII0KHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
yYEHUE.

Xumudeckas hopmyia. BareHTHOCTD
aTOMOB XMMHUYECKHUX JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOcHTEeNbHAs aTOMHAs Macca.
OTHOcHTENbHAS MOJIEKYJISIpPHAs Macca.
MaccoBas 107151 XMMAYECKOI 0 2JIEMEHTA
B COCIMHEHUH.

OnpenensTh NPU3HAKA XUMUYECKUX
peaKInii, yCIOBUS UX TPOTEKAHUSI.
OOBSICHATH CYIITHOCTD (PU3HUECKUX

Y XUMHYECKHX SBJICHUHN C TOUKH 3PCHHUS
aTOMHO-MOJICKYJIIPHOTO YUEHHUSI.
KnaccudummpoBats xumMuaeckue
peakuu (1o YUCIy U COCTaBy
pearupyronmx 1 00pa3yroImxcs
BEIIIECTB).

CocrapisaTh GopMyJibl OMHAPHBIX
BEIIIECTB 110 BAJICHTHOCTHU H OTIPECTISATh
BaJICHTHOCTH 1O (hOpMyJiaM BEIIECTB.
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KomnuectBo BemecTsa. Monbs. MossipHast
Macca. B3anmMocBs3b KOJIMUECTBA, MacChl
Y YUCJIa CTPYKTYPHBIX €IMHUII BEIIECTBA.
Pacdersl 1o hopMynamMm XUMUYECKUX
COEIMHEHUU.

®OU3NYECKHUE U XUMHUYECKHUE SBJIICHHUS.
XuMuYecKasi peakiys u ee Mpu3HaKH.
3aKOH COXpPAaHEHHUSI MaCChl BEIIECTB.
XUMHYECKUE YPABHEHUS.
Kiaccuukanus XuMUYIeCKUX peakiuit
(coenuHEeHUS, PA3JIOKEHUS, 3aMEIIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusznvecKkre CBOMCTBa 00pa3IioB
HEOPraHUYECKUX BEIIECTB — METAJLJIOB

Y HEMETAJIJIOB.

OO0pa3Iipl BemecTB KOJTUISCTBOM 1 MOJIb.
dusnyeckue saBiacHUs (TIaBJISHUE BOCKa,
TastHUE JIbJla, paCTUPAHUE caxapa

B CTYNKE, KUTICHUE U KOHICHCAIUS
BOJIBI).

XUMHUYECKUE ABJICHUS (TOPEHUE CBEUH,
MPOKAJTMBAHUE METHON TPOBOJIOKH,
B3aMMO/ICHCTBHE COAbI MJIN Meja

C COJISTHOM KHMCIIOTOH).

Halnronenue npu3HakoB MPOTEKAHUS

PaccraBnsats ko3 puiimeHTH

B YPaBHEHHIX XUMHUYECKHUX PEAKIUI.
HaGmarogarte 1 onmuchiBaTh 00BEKTHI

IIpU MIPOBEJICHUU IEMOHCTPAIINi

Y JJaDOPaTOPHBIX ONBITOB.

[TpoBoaNTH BEIYMCICHUS IO (hOPMYIIaM
XMUMHUYECKUX COETUHEHUM 1 ypaBHEHUSIM
XUMAYECKUX PEAKLIHMN.

[TpuMeHATh ecTeCTBEHHO- Hay4HbIE
METO/Ibl TO3HAHUS (B TOM UHKCTIE
HaOJII0ICHUE, MOJICTTUPOBAHME,
HKCIIEPUMEHT U OCHOBHBIE OTlepaliu
MBICIIUTENILHOMN €SI TeIbHOCTH
(cpaBHEHHME, KJIacCUpUKaI)
BricTpanBath pa3zBepHyThle MUCHbMEHHBIE
U YCTHBIE OTBETHI C OTIOPOid

Ha MTHPOPMALIMIO U3 yYeOHHUKA

Y CIIPABOYHBIX MATEPUAJIOB, TPAMOTHO
WCII0JIb30BaTh N3YYEHHbIN TOHATUHHBIN
amnmapaT Kypca XUMUU
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XUMUYECKUX PEaKInil (pa3ioKeHne
caxapa, B3auMOJICCTBHE CEPHOI
KHUCIIOTHI C XJIOPUJIOM Oapusi, MOTyYEHUE
u paznoxenue ruapokcuaa meau (1)
IIpY HarpeBaHUU, B3aUMOJICCTBHE
xKesesa ¢ pactBopoM costr Meau (I1).
OnbIThI, WILTIOCTPUPYIOIIKE 3aKOH
COXpaHEHUS MACCHI.

JlabopamopHvie onvimol:

Co3pganue Mmojienel MoJIeKy T
(IIapocTep>KHEBBIX).

Omnucanve GU3NIECKUX CBOMCTB
00pa3IoB HEOPTraHUYECKUX BEIISCTB —
METaJJIOB U HEMETAJIJIOB.

HaGnronenue ¢pusndeckux (miaBieHue
BOCKA, TasHUC JIbJa) U XUMUICCKUX
(ropeHue cBe4M, IPOKAIUBAaHUE METHOM
MPOBOJIOKH) SIBJICHU.

Habumoienue u onrcanne Npu3HaKkoB
MIPOTEKAHUS XUMHYECKUX PEAKITHHA
Pa3HBIX THIIOB.

Buiuucnenus:

OTHOCHUTENBHON MOJIEKYISPHON MacChl
BEIIECTB, MOJIIPHON MacChl, MacChl
BEIIECTB, MAaCChI 1 KOJIMUECTBA BEIIECTBA,
MacCOBOM JOJIU XUMUYECKOTO AJIEMEHTA
o ¢popmyJie COeTMHEHHUS;
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10 YPABHEHUSIM XUMHUUYECKUX PEAKIUN:
KOJINYECTBA, MACChI BEIIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
PEareHTOB WM MPOJYKTOB PEAKIINU

Hroro no pazneny

20

Bakneiimue NPEeACTABUTCIN HCOPIraHNYCCKHUX BCIHICCTB

2.1

Bosznyx. Kucnopo.
Ilousitue
00 okcumax

6

Bo3nyx — cmeck razos. CoctaB Bo3yxa.
Kucnopon — anemeHT u npocroe
BenecTBo. Haxoxaenue kucinopoaa

B Ipupojie, (GU3NICCKUE M XUMUICCKUC
cBoiicTBa (peakuuu roperus ). OKCUIbI.
[Ipumenenune kuciopona. CriocoOsl
MOJIYYeHHS] KUCTIOpOa B JIaDOpaToOpHu
¥ TIPOMBITIIEHHOCTH. KpyroBopoT
Kuciaopoja B mpupoae. O30H —
aJUIOTpOITHAs MOAUUKAIIS KUCITOPOa.
TennoBoit 3pPpekT XMMUYECKOoM peakiui,
TEPMOXUMUYECKHUE YPABHEHUS, IK30-

¥ DHIOTepMUYECKUE peakiuu. Tommao:
yrojib U METaH. 3arpsa3HeHue Bo31yxa,
yCHJIEHUE TTAPHUKOBOTO 3(pdekTa,
pa3pylieHre 030HOBOTO CJIOS.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpeienienre coaepKaHus
KHUCIIOpOJa B BO3yXe

[Tonyuenue, coOupanue, pacro3HaBaHue

Hcnonp30BaTh XUMUYECKYIO CUMBOJIHKY
JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMHUYECKHUX
PEaKLHil C y4aCTUEM KHCJIOPO/A.
XapakTepu3oBaTh (OMUCHIBATH) COCTaB
BO31lyXa, ((U3NYECKUE U XUMUIECCKUE
CBOICTBa KHCIIOPOa, CIIOCOOBI €ro
MOJIyYeHUs], IPUMEHEHHE U 3HAUCHHE
B IIPUPOJIE U )KU3HU YEITIOBEKA.
CpaBHHBaTh PEAKIIUN TOPCHHUS

¥ MEJJICHHOTO OKHUCIICHUSI.

OOBSICHATH CYIIHOCTh IKOJIOTHUYECKUX
npo0JIeM, CBSI3aHHBIX C 3arpsA3HCHUEM
BO3/TyXa.

CrnenoBath npaBuaM 0€30MacHOM
paboThI B TabopaTtopun

MIPY MCTIOJB30BAHNHM XUMHUYECKON
MOCY/IbI 1 000PYIOBAHMUSI, & TAKIKE
npaBuiaM 0OpallleHUs! C TOPIOYUMHU
BEIIECTBAMMU.

[1manmpoBaTh U OCYIIECTBISAThH
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Y U3y4YE€HUE CBOMCTB KHCIOPOJA.
HaGnronenue B3anmo 1elicTBHsI BEIIECTB
C KMCJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHUS U IPEKPALLICHUS TOPEHUS
(moxapa).

JlabopamopHuwiti onvim:

O3HakoMJIeHHE C 00pa3aMHi OKCUJIOB

Y OIIUCAHUE UX CBOMCTB.
llpakmuueckas paboma:

Ne 3. Tlonmy4yenue u cobupanue
KHUCJIOPO/1a, U3YUYECHHUE €T0 CBOMCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MacCChl KMCIOPOAA U
030Ha HA OCHOBAHUH ATOMHOM MacChI
XUMHUYECKOTO 3JIEMEHTA;

KOJIMYECTBA, MACChl BELIECTBA

110 YPaBHEHUSIM XUMHUUYECKUX PEaKIUil

Ha MPAaKTUKE XUMHUYECKHE
HKCIIEPUMEHTBHI, IPOBOJUTH HAOIIOAEHUS,
JIeJaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TP MPOBEJCHUHN
71a00paTOPHBIX OIMBITOB U MPAKTUYECKON
paboTHI.

BbIYucisTh KOIMYECTBO BEIIECTBA,
o0BeM raza no popmysam.

Y4acTBOBaTH B COBMECTHOM paboTe

B IpyIIIIE.

BricTpanBaTh pa3BepHyThI€ MTUCbMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOM

Ha MHPOPMALIMIO U3 yYeOHHKA

Y CIIPABOYHBIX MATEpPUAJIOB, TPAMOTHO
WCII0JIb30BaTh U3YYEHHbBIN TOHATUHHBIN
anmapar Kypca XUMUHU

2.2

Bonopon. Ilonstue
0 KMCJIOTaX U COJISIX

Bonopon — aneMeHT u nmpocroe
BeniecTBo. HaxoxaeHnue Bogopoaa

B pupojie, GU3NIECKUE U XUMHIECKHUE
CBOMCTBa, IPUMEHEHUE, CIIOCOOBI
nosyyeHuns. Kucnorsl u conm.
MonsipHbIii 00beM razoB. Pacuersl

0 XUMHYECKUM YPAaBHEHUSM.
Xumuueckuit IKcnepumenm:
Llemoncmpayuu:

[Tonyuenue, cobupanue

PackppiBaTh CMBICIT U3y4aeMbIX TTIOHATHU
Y IPUMEHSATH 3TU MOHATHUS PU ONUCAHUN
CBOWCTB BELIECTB U UX IIPEBPALLCHUN.
XapakTepusoBaTh (OMUCHIBATH)
bu3nUecKre U XUMUYECKHUE CBOMCTBA
BOJ0OPO/Ia, CIIOCOOBI €ro MOJy4YEHHUs,
MIPUMEHEHUE.

Cobupatb nmpuOOp 715 MOTyUEHUS
BOJIOPOJIA.

Hcnonb30BaTh XUMAYECKYIO CUMBOJIMKY
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U pacro3HaBaHuE BOJAOPO/IA.
BzaunmoperictBue Bogopoaa ¢ OKCUI0M
meau (1D).

JlabopamopHhwiii onvim:
B3anmoneicTBrE KUCITOT ¢ METaNIAMHU.
llpakxmuuecxas paboma:

Ne 4, Tlonnyuenue u coOupanue BOI0po/a,
U3YUYEHHE €TO CBOKCTB.

Boruucnenus:

00bema, KOJIMYeCTBa BEILIECTBA raza

10 €r0 M3BECTHOMY KOJIMYECTBY
BEIIECTBA UJIH 00bEMY;

00BEMOB Ta30B 10 YPaBHECHUIO PEaKITNU
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIIEHUM
ra3oB

JUTSI COCTaBIIeHUs (POPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPAaBHCHUN XUMUYECKIX
pEaKIUi C y4aCTHEM BOJOPOA.
BBIucIsTE MOJIIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIECTBA, 00bEM Tasa,
Maccy BelIecTBa.

[TpoBOAMTH pacueTsl MO YPaBHEHHSIM
XUMHYECKHUX PEaKIMA: KOJTMYSCTBA,
o0BbeMa, MacChl BEIIECTBA 110 K3BECTHOMY
KOJIMYECTBY, 00bEMY, MacCe PEareHTOB
WM TIPOAYKTOB PEAKIIHH.

CrnenoBath npaBuiam 0e30MacHON
paboThI B TabopaTtopuu

WCITOJIb30BAaHUN XUMHUYECKOU MOCYAbI

1 000pyIOBaHUS, a TAK)KE TIPaBHIIaM
oOparieHus ¢ TOPIOYNMH BEIICCTBAMU

B OBITY.

[TmranupoBaTh ¥ OCYIIECTBIIATH

Ha MPAKTUKE XUMUYECCKHUEC
OKCIIEPUMEHTHI, IIPOBOIUTH HAOIIOICHUS,
JIeJIaTh BBIBOJIBI 110 Pe3yiIbTaTaM
HKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyIIIe

2.3

Bopa. PacTBopbl.
IloagaTue
00 OCHOBaHUAX

dusnueckue cBoiicTBa Boabl. Boa kak
pacTBOpUTENb. XMMUUYECKHE CBOMCTBA
BOJIBI.

PackpbIBaTh CMBICI U3y4YaeMbIX IIOHATUN
Y IPUMEHATH 3TU NOHATHUSA IIPU ONIHCAHUU
CBOMCTB BEUIECTB U UX MPEBPAILCHUI.
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OcHoBanus1.

PactBopsl. Pone pacTBOpOB B mpupoie
U B )KU3HU 4esioBeka. KpyroBopoT BOJIbI
B NIPUPOJIE. 3arps3HEHUE TPUPOTHBIX

BoJl. OXpaHa u OYMCTKA MPUPOIHBIX BOJ.

HackliieHHbIe 1 HEHACHIIIICHHBIC
pacTBOpBI. PacTBOPpUMOCTH BEILIECTB
B BoJie. MaccoBasi J10J1s BEIIeCTBa

B pPacTBODE.

Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BenecTB ¢ pa3iuuHON
PacCTBOPHUMOCTHIO.

BzaunMoaericTBue BOAbI C METAJNIAMH
(HaTpueM U KaJIbLIUEM).
HccnenoBanue paCTBOPOB KUCIIOT

Y IIEJI0YEH ¢ TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimoi
HccnenoBanne ocoOEHHOCTEH
pPacTBOPEHUS BEILIECTB C PA3TUYHON
PacTBOPUMOCTBHIO.

[IpuroroBiieHre pacCTBOPOB

C ONPEAECITICHHON MaCCOBOM JI0JIEN
PaCTBOPEHHOIO BEIECTBA.
Ilpakxmuueckas paboma

Ne 5. IIpuroroBienue pacTBOpoOB

C ONPEAEIICHHON MaCCOBOM J0JIEU

XapakTepnu3oBaTh GU3NIECKUE

Y XUMHYECKHE CBOMCTBA BOBIL, €€ POJIb
KaK pacTBOPUTENS B IPUPOTHBIX
npoIeccax.

CocTaBnsTh ypaBHEHUS XUMUYECKHIX
peakIuii ¢ ydacTHEM BOJIBI.

OOBSICHATH CYIIHOCTh IKOJIOTHYECKUX
npo0JieM, CBSI3aHHBIX C 3arPS3HEHUEM
IPUPOIHBIX BO/I, CIIOCOOBI OYMCTKH BOJIbI
OT IpUMeECEeH, MEpHI 10 OXpaHe BOJ

OT 3arpsi3HEHUSI.

[TmanupoBaTh 1 OCYIIECTBIATH

Ha TIPAKTUKE XUMUYIECKUC
HKCIIEPUMEHTHI, IPOBOIUTH HAOIIOACHUS,
JIeNIaTh BBIBOJIBI 10 pe3yiIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUHN
71a00pPaTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

CnenoBath npaBuiiaMm 0€30MacCHOMN
paboThI B J1a0OPATOPHUH PU
MCIOJIb30BAaHUU XUMUYECKOMN MOCYIbI

1 000pyIOBaHUS.

[IpoBOINTH BRIUKCICHUS C TIPUMEHECHHUEM
MOHSTHUS «MacCcoBasi JI0JIs1 BEIIECTBA

B PacTBOpEY.

BricTpanBaTh pa3BepHYThIC TUCHMEHHBIC
Y YCTHBIE OTBETHI C OITOPOM
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PacTBOPEHHOTO BEIECTBA.
Buviuucnenus:

C UCITIOJIb30BAHUEM ITOHSITHUSA «MacCOBast
JIOJIS1 BEIIECTBA B PACTBOPE»

Ha UH(OpMAIHIO U3 YUeOHUKA

U CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
WCII0JIb30BaTh N3YYEHHbBIN TOHATUHHBIN
amnmnapar Kypca XuMuu

24

OCHOBHBIE KJIaCCHI
HEOPTaHUYECKHUX
COEeIMHEHUN

11

Krnaccuukanus HeopraHnyeckux
coequnennit. Oxcuapl. Kinaccudukamms
OKCHJIOB: coJieoOpa3yroniue (0OCHOBHBIE,
KHCJIOTHBIE, aM(OTEepHbIC)

¥ HECOJICOOpa3yIoIIHe.

Howmenkinarypa okcunos. Gusnveckue
Y XMMUYECKUE CBOMCTBA OKCHUJIOB.
[Tonyuyenue okcuaoB.

OcHoBanus. Knaccudukaims ocHOBaHMIA:

IIEJI0OYU U HEPACTBOPUMBIE OCHOBAHHSI.
Howmenxknatypa ocHoBanuii. usnueckue
Y XMMUYECKUE CBOMCTBA OCHOBAHUM.
[TomyuyeHnne ocHOBaHUIA.

Kucnoter. Knmaccudukanus kucior.
Homenknarypa kucnor. ®usznueckue

U XUMHYECKHE CBOMCTBA KUCJIOT. Psax
aktuBHOCTH MeTaioB H.H. bekerosa.
[Tonydenue KUCIOT.

Comu. HomeHknarypa conei.
du3znuecKre 1 XMMUYECKUE CBOMCTBA
conen. [lomyuenue conei.
I'enetnyeckas CBSA3b MEXKy KIacCaMu
HEOPraHUYECKUX COCTUHECHUM.

Knaccuduumposats nu3yuaemole
BEILIECTBA 10 COCTABY U CBOMCTBAM.
CocTtaBnATh GOpMYJIbI OKCHIOB, KUCIOT,
OCHOBAaHMI1, COJICH M HA3bIBATh UX

10 MEXYHAPOAHON HOMEHKIIATYpE.
IIporao3upoBaTh CBOMCTBA BELIECTB

Ha OCHOBE OOIIMX XUMUYECKHX CBOWMCTB
M3YYEHHBIX KJIACCOB/TPYIII BELIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBnsiTh MOJEKYJISIPHBIE YpaBHEHUS
peaKumii, HIUTFOCTPUPYIOIINUX
XUMHUYECKHE CBOMCTBA U CIIOCOOBI
MOJIyYeHHS BEUIECTB U3YUYEHHBIX
KJIACCOB/TPYIIIL, a TAK¥Ke
MOJITBEPKIAIOIIUX TEHETUUECKYIO
B3aUMOCBS3b MEXly HUMHU.
[Ipou3BOANTH BEIYMCICHUS

10 YPABHEHUSM XUMUYECKUX PEAKLIUH.
[1naHupoBaTh U OCYLIECTBIATh

Ha IIPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOJUTH HAOIIOAEHUS,
JIeNaTh BBIBOJIBI I10 PE3YJIBTATAM
AKCIIEPUMEHTA IIPH [TPOBEICHUU
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Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

OO0pa3ipl HEOPraHMYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OnbIThI, WUTFOCTPUPYIOLIUE XUMHUECKHE
CBOKCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

Jlabopamophvie onvimul

Ornpenenenue pacTBOPOB KUCIOT

Y LIEJIOYEH C TTIOMOILBIO UHIUKATOPOB.
N3ydenue B3auMOJIEMCTBUS KUCIIOT

C METaJUIaMHU, peaKkLui HEUTPaJIU3aLUU.
B3aumogericTBre pactBopa cepHOU
KUCJIOTHI ¢ okcusioM menu (II).
[TosmyueHne HEpaCcTBOPUMBIX OCHOBAHUM.
BriTecHEHME OJTHOTO METAIIA APYTUM
W3 pacTBOpa COJIU.

IIpakmuueckas paboma

Ne 6. Pemienune skCcniepuMeHTAIBHBIX
3a7a4 1o teMe «BaxkHenmme Kkinaccol
HEOPraHUYECKUX COCIUHEHUIN.
Buiuucnenus:

M0 YPAaBHEHUSIM XUMHUYECKON PEaKIIUu:
KOJIMYECTBA BEIECTBa, 00beMa, MacChl
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00bEeMy, Macce peareHToB

WJIY TPOAYKTOB PEAKIAN

71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath mpaBuiIamM 0€30MaCHOM
paboThI B J1abopaTopuu

IPU UCTIOJIb30BAHUH XUMUYECKON
MOCY/Abl U 000PYAOBaHUS.

BricTpanBaTh pa3BepHyThI€ TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UHGOPMALIMIO U3 yYeOHHKA

Y CIIPAaBOYHBIX MAaTEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh U3y4YEHHBIN TOHATUUHBINA
anmnapar Kypca XUMHUH

Hroro no pazaeny:
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Hepnonnqecmﬁfl 3aKOH " Hepnoz{uqecxaﬂ CUCTEeMAa XUMHNYECCKHUX 3JICMECHTOB I[. H. MeHz{e.ﬂeeBa. CTpOGHI/Ie aTOMOB.
Xumnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE P€aKIun

3.1 [lepunognueckuii
3aKOH

u [lepuoanueckas
CHCTEMa
XAMHAYECKUX
DJIEMEHTOB

Ctpoenue atoma

. . Menaeneena.

7

[TepBbie moNbITKY KiIaccupuKanuu
XUMHUYECKUX 31eMeHTOB. [loHsTHE

O rpynmnax CXOJIHbIX 3JIEMEHTOB
(1I€JI0YHBIE U 111€JI0YHO3EMENIbHBIC
METaJIbl, TAJIOT€Hbl, UHEPTHBIE ra3bl).
DneMEeHThI, KOTOpbIe 00pa3yroT
aMdoTepHbIe OKCHUJIBI U TUIAPOKCHUJIBI.
[Tepuonnueckui 3akoH. [lepuonnueckas
CHUCTEMA XUMUYECKUX DJIEMEHTOB

J.N. Menpneneea. KopoTkonepuoHas
U JUTMHHOTIEPUOTHAS (DOPMBI
[Teproanyeckoil CUCTEMbBI XUMUYECKHUX
anemeHToB [[.1. Menaeneesa. [leproasl
v rpynnbl. PU3NYECKUN CMBICI
MOPSIKOBOI'O HOMEpPa, HOMEPOB NIEpHOJIa
Y TPYNIBI 2JIEMEHTA.

Crpoenune aroMoB. COCTaB aTOMHBIX
anep. 3oronel. Dnektponsl. CTpoeHue
3JIEKTPOHHBIX 000JI0UE€K aTOMOB IIEPBBIX
20 XMMHYECKHUX 3JIEMEHTOB
[leproanueckon CUCTEMBI

JI.. MeneneeBa. XapakTepucTHUKa
XMMHUYECKOTO 3JIEMEHTA

I10 €ro NoJIOKEeHUIO B [leproanueckoit
cucteme .. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHUS pajinyca

PackpbIBaTh CMBICH ITIEPUOIUYECKOTO
3aKOHA.

OnuckIBaTh CTPOEHUE TAOIUIIBI
«llepnoanueckas cucreMa XUMUYECKUAX
anemeHToB [[.1. MeHnaeneeBay.
MoaenupoBaTh CTPOCHUE aTOMA,
HHEPreTUUYECKUX YPOBHEU U TOAYPOBHEM
IIPY MOMOIIM PUCYHKOB, SJIEKTPOHHBIX
KOH(UTypanuii ¥ 3J€KTPOHHO-
rpaduaeckux Gopmyi.

[TosicHATH (M3UYECKUI CMBICIT
MOPSAJIKOBOIO HOMEPA, HOMEPOB MEpUO/Ia
Y TPYIIIBI JJIEMEHTA.

XapakTepu30BaTh XUMUYECKUE IJIEMEHTBI
MIEPBBIX TPEX MEPHUOJOB, KAJIUM, KAJIbIUN
Y UX COCJIMHEHUS IO TIOJIOKEHUIO

B [lepunonnueckont cucreme

J.1. Menneneena.

OOBICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB XUMHYECKHUX
AJIEMEHTOB (M3MEHEHHE PaJInyCOB
aTOMOB, JJIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COCAUHEHU

B IIpeJIesiax MaJlbIX MEPUOIOB U IIIaBHBIX
MOArPYNI C YYETOM CTPOCHUS UX
aTOMOB;
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aTOMOB XUMHUYECKHUX JIEMEHTOB,
METAUIMYECKUX U HEMETAITUYECKHUX
CBOWCTB M0 IPYyIIIaAM U [IEPUOIAM.
3nauenue [leproanueckoro 3akoHa

u [leppoanyueckoi CHCTEMbI XUMUYECKUX
3JIEMEHTOB JIJIs1 Pa3BUTHUS HAYKU U
npaktuku. .M. MeHnneneeB — ydeHbli
Y TpakJIaHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3aumopenicTBre TUAPOKCHIA IUHKA

C PacTBOpPAMU KUCJIOT U LIEJIOYEH.
MonenupoBaHue CTPOCHUS MOJIEKYJI
MIPY MMOMOIIM PUCYHKOB, MOJIETIEH,
AIIEKTPOHHBIX ¥ CTPYKTYPHBIX (POpPMYIL.
Ta6muna «Ilepuonnueckas cucrema
XUMHUYECKUX IJIEMEHTOB

JI.1. MenneneeBay.

JlabopamopHvie onvimoi
O3HakoMJIeHHE C 00pa3liaMy METAJIJIOB
Y HEMETAJIJIOB

YyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIH TPYIIIIE.

BricTpanBaTh pa3BepHyThI€ TUChMEHHBIC
Y YCTHBIE OTBETHI C OIOPOM

Ha MHOOPMAIIUIO U3 YUeOHUKA U IPYTUX
WCTOYHUKOB, B TOM 4yncie MHTepHeTa

3.2

XuMHueckas CBA3b.
OKHUCIUTEIHLHO-
BOCCTAaHOBHUTEJILHBIC
peakiuu

Xumunueckas cBsa3b. KoBajeHTHas
(moJiipHast U HEMOJISIPHAS) CBS3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUYECKUX
ayieMeHTOB. MoHHas cBsA3b. CTENEHD
okuciaenus1. OKUCINTENbHO-
BOCCTAHOBUTENIbHBIC peakiuu. [Tporieccr

PackpbIBaTh CMBICIT U3y4aeMbIX ITOHATHUM.
OrnpenensiTe BUJ XUMAYECKOU CBSI3U

B COCIMHEHHH.

MopaenupoBaTh CTPOCHUE MOJIEKYIT

IIPY IIOMOILM PUCYHKOB, MOJETIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX POpMYII.
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OKHCJIEHUS U BOCCTAHOBJICHHSI.
OKucauTENN U BOCCTAaHOBUTEIH.
XHWMHUYECKUM IKCTIEPUMEHT: U3yUEHUE
00pasI1ioB BEIIEeCTB METAJIIIOB

Y HEMETAJIJIOB, B3aUMOICHCTBUE
IrMAPOKCUIA IMHKA C PACTBOPAMHU KHUCIIOT
Y I1IeJI0YEH, TPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTENBHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakiuu
pa3IoKEHUs, COCTUHEHHUS).
Xumuueckuit IKcnepumenm:
Llemoncmpayuu:

OnBITHIL, HJUTFOCTPUPYIOLIUE TPUMEPBI
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3NOXKEHMs], COSIMHEHU )

Hcnonib30BaTh XUMUYECKYIO CHUMBOJIUKY
JUIsl cOCTaBlieHUs (hOpMYJT BEIIECTB,
AIIEKTPOHHOTO OajaHca peakIuil.
OrnpenensiTe CTENeHb OKUCIEHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB 110 (hopMyJiam
U COCTaBJIATH POPMYJIIBI OMHAPHBIX
COCIMHCHUI 110 CTCIICHU OKHUCIICHHUS
aTOMOB XHUMHUYECKHX IJICMCHTOB.
OnpenensaTe OKUCIUTEND U
BOCCTaHOBHTEJb. PaccTaBnsATh
KO2(PUIIMEHTHI B CXeMaX MPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIIHBHBIX
PEeaKIUil METOJIOM DJICKTPOHHOTO
Oananca.

HabimrogaTh XHMHUYECKHE OIBITHI

10 TIJIaHy, aHAJIU3UPOBATH U JIeTaTh
BBIBOJIBI.

HUcnonezosath UKT mist cozmanus
MOJIEJIEN, TOATOTOBKH IPE3EHTALINM,
JIOKJIaJIOB 110 TEME.

BricTpanBaTh pa3BepHyThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha HHGOPMAIIHIO U3 YUeOHUKA U IPYTUX
HMCTOYHHMKOB, B TOM uHcie MHTepHeTa

Hroro no pazgeny 15
PeszepBHOE Bpemst 3
OBHIIEE YM1CJIO YACOB 68
I1O TTPOTPAMME
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9 KJIACC
HaumenoBanue
No KomuuaectBo OCHOBHBIE BUJIBI J€ATEIHHOCTH
pa3aesnoB U TEM Conepxanue o0yueHuUs
n/m 4acoB oOyyJaronmxcst

y4eOHOro rpeaMera

BemecTBo M1 XMMHYECKHE pPe€akKnun

1.1

[ToBTOpEHHE

U yriayOneHue
3HAHUM OCHOBHBIX
pa3IesioB Kypca

8 Kjacca

5

ITepronnueckuii 3akoH. [lepuonnueckas
CHUCTEMA XUMHUYECKHUX JIEMEHTOB

J.. MenneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB
XUMHYECKUX 3JIEMEHTOB MTEPBBIX TPEX
MIEPUOJIOB, KA, KaIbLIHSI U UX
COEMHEHUN B COOTBETCTBUU

C MOJIOKEHUEM BJIEMEHTOB

B Ileproanyeckoil cucTeMe U CTpOEHUEM
MX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKON
CBSI3U. THUIBI KPUCTATUTMYECKUX
pELIETOK, 3aBUCUMOCTD CBOMCTB
BEIIECTBA OT TUIMA KPUCTAITIMYECKOM
PELIETKU U BUJA XUMUYECKOH CBSI3U.
Knaccudukanuys 1 HOMEHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XNUMUUECKUE
CBOMCTBA BEIIECTB, OTHOCAILIUXCS

K Pa3JIMYHbIM KJIACCaM HEOPTaHUYECKHUX
COCMHEHUN, TCHETUYECKAsI CBS3b
HEOPTaHUYECKHUX BELIECTB.

XapakTepu3oBaTh XUMHUYECKUE JIEMEHTbI
NEPBBIX TPEX MEPUOJIOB, KAJIUS U KAJIbIIUS
T10 WX TOJIOXKEHUIO B [leproanueckom
cucteme /1. . Menpaeneena.
KinaccudunmpoBaTh 1 Ha3bIBaTh
HEOPraHUYECKUE BEIECTBA U3YUEHHBIX
KJIACCOB.

OnuceiBaTh 00IIME XUMUYECKUE
CBOMCTBA BEMIECTB PA3JIMYHBIX KJIACCOB,
NOATBEPkKAaTh CBOMCTBA MPUMEPAMHU
MOJICKYJISIPHBIX YPaBHEHUM XUMUYECKUX
pEaKLIUH.

Ornpenensate BUI XUMUYECKOU CBA3U

U TUI KPUCTATUTMUYECKOMN PelIeTKU
BEIIECTBA.

[Iporao3upoBaTh CBOWCTBA BEILLIECTB

B 3aBUCHMOCTH OT UX CTPOCHHSI.
BricTpanBaTh pa3BepHyThl€ TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nH(pOpMaINIo U3 yueOHHUKa

Y CIIPaBOYHBIX MAaTEPUAJTIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HAKOMJIEHUE C MOJIETISIMU
KPUCTAJUIMYECKHUX PEIIETOK
HEOPraHWYECKUX BEIIECTB — METAIIOB
1 HeMeTaJu1oB (rpaduTa U aaMasa),
CJIOXHBIX BEIIECTB (XJIOPHUIA HATPUS)

VICIIOJIB30BATh U3YYEHHbBI TOHATUNHBIN
amnrapar Kypca XuMHH

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHYECKUX
peaKuumn

Knaccudukanys XuMrU4ecKux peakiuii
0 Pa3JIMYHBIM MPU3HAKAM (110 YUCITY

Y COCTaBY YYaCTBYIOIIUX B PEAKIINU
BEILIECTB, 10 TEIJIOBOMY d(PdekTy,

110 U3MEHEHUIO CTETICHEH OKUCIICHUS
XUMUYECKUX IIEMEHTOB,

10 0OpPaTUMOCTH, TIO YYACTHIO
Karanusaropa). JK30-

Y S3HAOTEPMHUYECKHE PEAKLINH,
TEPMOXUMHUYECKUE YPABHECHHUS.
[ToHsITHE O CKOPOCTH XUMHUYECKOMN
peakuuu. [TorsTie 06 06paTUMBIX

¥ HEOOPATUMBIX XUMHUECKUX PEAKITHSIX.
[ToHATHE O TOMOTE€HHBIX U TE€TEPOre€HHBIX
peakusax. [londarue o karaimse.
[ToHsATHE 0 XUMUYECKOM PaBHOBECHUHU.
@DaKTOPBI, BIUSAIOUIME HA CKOPOCTh
XUMUYECKOUN peakIuu U MOJI0KEHHUE
XUMHUYECKOTO PABHOBECHSI.
OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE

PackpbIBaTh CMBICI N3y4aeMbIX TOHSATHIM
Y TIPUMEHSITH 3TH TIOHSITHS TPU OTIMCAHUN
CBOWCTB BELIECTB U UX MPEBPAIICHUMN.
KnaccuduiupoBarh XuMudeckue
PEaKIMH 110 Pa3TUIHBIM ITPU3HAKAM.

VY cranaBnMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON pEeaKIiy OT Pa3TUIHBIX
(bakTopoB.

[Iporuo3upoBaTh BO3MOXKHOCTH
IPOTEKaHUSI XUMUYECKUX TPEBPAIICHHIM
B PA3JIMYHBIX YCIIOBUSX.

OnpenensaTh OKUCIUTEIb

u BoccTtaHoBurelb B OBP.

CocTaBnsTh 2JIEKTPOHHBIN OallaHc
peaxIuu.

[Tpon3BOANTH BEIYHCIICHUS

110 XUMHUYECKUM YPABHCHHSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B TIap€ WJIU TPYIIIIC.

BricTpanBath pa3BepHyThIE MMCbMEHHBIE
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peakiiu, FJIEKTPOHHBIN OallaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHLHOM
peakiuu. CocTaBieHue ypaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIui ¢ UCIOJIb30BAHUEM METO 1A
AJICKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOW peakIuyd OT BO3JCHCTBUS
pa3IUYHBIX (PAKTOPOB.

OMBITHI, WIUTFOCTPUPYIOITUE TPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUSI, COCTUHEHMUS ).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00hEMa U MacCChI
pEeareHTOB WJIU MPOAYKTOB IO
YPaBHEHUSIM XUMUYECKUX PEaKIUn

Y YCTHBIE OTBETHI C OTIOPOU

Ha MHGOPMAITHIO U3 yUeOHNKA

U CIIPABOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
VICIIOJIB30BATh U3YUYEHHBIN NOHATUNHBIN
anmnapar Kypca XuMuu

1.3

DIIEKTPOJIUTUYECKAS
JIMCCOIAAIIMA.
XHUMHYECKHE
peakuu

B pacTBOpax

Teopust 3AEKTPOTUTUIECKON
JUCCOLMALAN. DJIEKTPOIUTEI

Y HEAJIEKTPOJIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M ArCCOLaIMy BEIIECTB

C Pa3IUYHBIMU BUJIAMU XUMUYECKOU
cBs3u. Crenens quccounanuu. CUiIbHbIE
U cja0bie SJIEKTPOTUTHI.

Peakiuu nonnoro oomMeHa. Y cioBust

PackpsIBaTh CMBICIT U3y4YaeMbIX IOHATHH,
a TAK)KE CMBICII TEOPUU
3JIEKTPOJINTUYECKON JUCCOLMALINH.
OOBICHATH TPUYHUHBI
3JEKTPONPOBOJHOCTH BOAHBIX pACTBOPOB
BEIIECTB, pa3jInyaTh cliadble U CHIIbHbIE
JIEKTPOJIUTHI.

CocTtaBnsaTe ypaBHEHUS JUCCOLMAIIUN
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MPOTEKAHUS peaKIuii HOHHOTO OOMEHa,
MOJTHBIE W COKPAIlICHHbIE HOHHBIC
ypaBHeHUs peakiuii. CBONCTBA KUCIIOT,
OCHOBAHUU U COJIEN B CBETE
MPEACTaBICHUM 00 JIEKTPOTUTUYECKOM
nucconuanuy. KauecTBeHHbIE peakinu
Ha uoHbl. [ToHsITHE O THApPONH3E

COJIEH.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 371€KTPOITPOBOHOCTH
pPacTBOPOB BEILIECTB, Mpoliecca
JTUCCOITMAIINY KUCTIOT, IIeJI04ei

1 coJjieit (BO3MOKHO UCITOIh30BaHUE
BHJICOMATEPHUAJIOB).

OnpIThl, WUTIOCTPUPYIOLIUE MPU3HAKU
MPOTEKAHUS PEeaKIuii HOHHOTO 0OMEHa
(oOpa3oBaHue ocajika, BbIJICJICHUE Ta3a,
oOpa3oBaHUE BOJIbI).

Pacno3snaBaHue HEOPraHMYECKNUX
BEILIECTB C MOMOIIbIO KAYECTBEHHBIX
peaKIMid Ha UOHBI.

JlabopamopHhuwiti onvim:

N3ydenne npu3HakoB MPOTEKAHUS
peakIuu HOHHOTO OOMEHAa B pacTBOPax
AIEKTPOIUTOB (C 00pa30BaHUEM OCaJIKa,

BBIACIICHHUCM TI'a3a, 06p3,30BaHI/I€M BOI[I)I).

KHCJIOT, II[€JI0YeH U COJICH, IOJIHbIC

Y COKpAILICHHbIE HOHHBIE YPABHEHUS
XUMHUYECKUX PEaKIuii HOHHOTO OOMEHa,
KpaTKue MOHHBIE YPaBHEHUSI IPOCTHIX
peakuumii THAPOIIU3a COJIEH.
XapakTepu3oBaTh 00IMEe XUMUUECKUE
CBOKCTBA BEILECTB PA3INYHBIX KJIACCOB
Ha OCHOBE TEOPHUH IEKTPOJIUTHIECKON
JTUCCOIMAIINY; TTIOATBEPKIATh CBOMCTBA
pUMEpaMH MOJIEKYJISIPHBIX U HOHHBIX
YPAaBHEHUUN XUMUYECKUX PEAKIIHM.
Pemiars sxciepruMeHTaIbHbIE 3a4a4H

o TeEMeE.

[InanupoBath U OCYIIECTBISATH

Ha MIPAKTHUKE XUMHUUYECKHUE
AKCIIEPUMEHTHI, TPOBOAUTHL HAOIOICHUS,
JienaTh BBIBOJIBI MO pe3yJibTaTam
HKCHEPUMEHTA MPHU MTPOBEICHUH
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
paodoT.

CrnenoBaTh mpaBuiam 0€301acHOM
paboTHI B J1aOOpaTopuu

[P UCTIOJIb30BaHUU XUMUYECKON
NOCy/ibl U 000PYyA0BaHUS.

[TIpoBOAUTH BEIYUCIEHUS IO XUMUYECKUM
YpaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe

37




denepanbHas padouas nporpamma | Xumusi. 8—9 kiaccel (60a30BbIi yPOBEHb)

Ilpakmuueckas paboma:

Ne 1. Pemenue skcriepruMeHTanbHbIX
3aJ1a4 10 TEME.

Buviuucnenusa:

M0 YPABHEHUSIM XUMUYECKUX peakui

B [1ap€ WJIU TPYIIIIE.
BricTpanBaTh pazBepHyThIE MNCbMEHHBIE
Y YCTHBIE OTBETHI C OTIOPOU

Ha UH(POPMAIIHIO U3 YUYECOHUKA U IPYTUX
HMCTOYHUKOB HH(OpMAIINH, B TOM YHCIIC
HNnrepuera

Hroro no pazaeny

17

HemeTanabl M UX COeTMHEHUA

2.1

OOmas
XapaKTepUCTHUKA
XUMHYCCKUX
3JIEMEHTOB
VIIA-rpynmns.
I"anorensl

OO6m1as xapaKTepHCTHKA TaJIOTC¢HOB.
Oco00E€HHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIE CTETICHNU OKUCIICHHUS.
Ctpoenue u puU3NIECKHE CBOWCTBA
MPOCTHIX BEIIECTB — FaJOT€HOB.
XUMHUYECKHUE CBOMCTBA HA TPUMEPE
XJIiopa (B3aUMOJICHCTBHE C METaJlJIaMU,
HEeMEeTaJJIaMH, IeJI0YaMHu ).
XinopoBosiopoa. ConsiHast KUCIIOTA,
XUMHYECKUE CBOWCTBA, MOJTYyUYEHHUE,
npuMeHeHue. JlerictBue xmopa

Y XJIOPOBOJOPOJIa HA OPraHU3M
yesioBeKa. BaxkHenmmre Xa0puabl U uX
HaXOXJICHUE B MPUPO/IE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXkaroue GU3nIecKue

1 XMMHYECKHE CBOMCTBA TrAJIOTEHOB U UX
COeIMHEHUH (BO3MOKHO HUCIIOIh30BaHUE

OOBsCHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAILJIOB U UX
COEAMHEHNH B MpeIesIax MaJbIX
NEPUOJOB U TJIABHBIX MOAIPYII
[Teprnoanveckoil CUCTEMbBI XUMUYECKHUX
AJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh PU3NUECKUE

Y XUMHUYECKHE CBOMCTBA POCTHIX
BELIECTB raJoreHoB (Ha MpUMepe XJI0pa)
U CJIOKHBIX BEILIECTB (XJIOPOBOIOPO/IA,
XJIOpUJa HATpHs), CIOCOOBI UX
NOJIyYEeHUs], IPUMEHEHHE U 3HAaUCHHE

B [IPUPOJIE U )KU3HU YEJIOBEKA.
Onpenensats XJ0pUI-UOHBI B paCTBOPE.
[InanupoBaTh M OCYLIECTBIATH

Ha [TPAKTHUKE XUMHUYECKHUE
SKCIIEPUMEHTHI, IPOBOJAUTH HAOIIOIEHUS,
JeNaTh BBIBOABI IO pe3yjIbTaTaM
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BUJICOMATEPHUAIIOB).

O3HakoMJieHHE ¢ 00pa3aMu XJIOPUIOB
(rajoreHu10B).

JlabopamopHuwiti onvim:

N3y4yeHne CBOWCTB COJITHOM KUCIIOTHI.
[IpoBeneHrEe KaUYECTBEHHBIX PEAKIIUI
Ha XJIOPUI-UOHBI.

Ilpakmuueckas paboma

No 2: TTostyueHne COMIHON KUCITOTHI,
W3YYEHHUE €€ CBOWCTB.

Bviuucnenus:

M0 YPaBHEHUSAM XUMHUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE

HKCIEPUMEHTA IPU MPOBEACHUH
71a00paTOPHBIX ONBITOB U MPAKTUYECKUX
pabor.

CrnenoBath mpaBuiiaM 0e30macHOMN
paboThI B 1abopaTopuu

IIPU UCTIOJI30BAHUH XUMUYECKON
MOCY/IbI U 000PY/TOBAHMSI.

BricTpanBath pa3zBepHyThIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha UHPOPMALIMIO U3 yUYEOHHKA

¥ CIIPAaBOYHBIX MaTEPUaJIOB, IPaMOTHO
VICIIOJIB30BATh U3YYEHHBIN TOHATUHHBIN
anmnapat Kypca XUMUHU

2.2

Oomas
XapaKTepUCTHKA
XUMHUYECKUX
AJIEMEHTOB
VIA-rpynnsr. Cepa
U €€ COEIMHEHHUS

OO01mast xapakTepuCTHKa AJIEMEHTOB
VIA-rpynmsl. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIC CTEIIEHU
OKHUCJICHHUSI.

Crtpoenue u pusznueckue CBOMCTBA
MPOCTBIX BEIIECTB — KUCTIOPOJIA U CEPBI.
AJOTpOIHbIC MOIU(PUKAITUN KUCTOPOA
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBo10po/1, CTpOCHUE, (PU3HUCCKUE
Y XUMHAYECKUE CBOWCTBA.

OKcubl cephl Kak MPeCTaBUTENH
KHUCJIOTHBIX OKCHJIOB.

CepHas kuciora, GUu3n4ecKkre

1 XMMHUYECKHE CBOMCTBA (0OIIME KakK

OOBACHATH 001IIHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOWMCTB JIEMEHTOB
VIA-rpynnsl ¥ MX COEIUHEHUI C y4ETOM
CTPOCHHS KX aTOMOB.
XapaxkTepu3oBaTh PU3NUECKUE

Y XUMUYECKHE CBOWCTBA TPOCTOTO
BEIIECTBA CEPBI U €€ COCTMHEHUH
(cepoBOOPO1a, OKCHJIOB CEPBL, CEPHOMI
KHCJIOTHI, CYJIb(aTOB), CIOCOOBI UX
MOJIyYeHHs], MIPUMEHEHHE U 3HAUCHHE
B MIPUPOJIE U KU3HU YETIOBEKA.
Onpenenars HAIUYUE CYIb(PaT-HOHOB
B pacTBOpE.

OOBACHATH CYHTHOCTh SKOJIOTUYECKIX
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MpEACTAaBUTEIIS KJIacca KUCIIOT
u crienuduryeckue). XuMUuecKue
pEeaKIuy, JIeKAIINE B OCHOBE
MIPOMBITINICHHOTO CITOCO0a MOTyYeHUS
cepHoit kucnoTel. [Ipumenenue. Conu
CEPHOU KHCIIOThI, KAUECTBEHHAS PEAKIIMS
Ha CyJb(]aT-uoH.

HaxoxneHnue cepbl 1 €€ COEUHEHU

B pupojie. XUMUYECKOE 3arpsi3HEHUE
OKPY’KarOIIEU CPEIbI COCTMHEHUAMU
cephl (KUCTOTHBIE JOXK/]IU, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro
MpeI0TBPAIICHUS.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

O3HakomIIeHHE C 00pa3IaMu CEphI U ee
COEIMHEHUSIMH (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPHUAIIOB).
Hab6mronenue nporecca o0yriiuBaHus
caxapa noJ 1eMCTBUEM
KOHLEHTPUPOBAHHOM CEPHOU KUCIIOTHI.
JlabopamopHvie onvimol:

N3ydyeHne XuMUYECKUX CBOMCTB
paz0aBICHHON CEPHOM KUCIIOTHI.
[IpoBeneHNe KaueCTBEHHOM peakuy Ha
cyJibaT-uoH U HAOIIO/ICHUE MPU3HaKa
€€ IPOTEKAHUS

po0JieM, CBA3aHHBIX C epepaboTKOn
COCIMHEHUM CepHI.

[TnarupoBaTh M OCYIIECTBIATH

Ha TIPAKTUKE XUMUIECKUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS,
JIeaTh BBIBOJIBI IT0 PE3YJIbTaTaM
AKCIIEPUMEHTA.

CrnenoBath mpaBuiiaM 0€301aCHOM
paboThI B 1ab0OpaTopuu

IIPU UCTIOJIb30BAaHUHN XUMUYECKOM
NOCy/ibl U 000PYA0BaHUS.

[Tpou3BoaUTH BBIUUCICHUS

10 XUMHYECKUM YPaBHEHUSIM.
Hcnonp30BaTh MpHU BHITIOTHEHUN
y4eOHBIX 3aIaHUI TEKCThI YYCOHHKA,
CIIPaBOYHBIC MATEPHUAITBI
(ITeproauvecKyro CHCTEMY XUMUYECKUX
anemenToB JI. 1. Menaeneena, Tabiauiry
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHHI

U CcOJIeil B BOJIE, AIIEKTPOXUMUYECKUN PsiT
HaANpPsHKEHUI METAIIIOB).

Hcnonp30BaTh MpHU BHITIOTHEHUN
y4eOHBIX 33/IaHUI U B MPOIECCe
UCCIIeIOBATEILCKON JCSTENHHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMUYECKOTO COICPIKAHUS, CIIPABOYHBIC
MaTepHaiibl, pecypchl HTEepHETA
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Oobmas
XapaKTepUCTHKA
XUMHUYECKUX
AJIIEMEHTOB
VA-rpynmsl.

A3or, pocdop u ux
COEIMHEHUS

OO01mast xapakTepuCTHKa AJIEMEHTOB
VA-rpymnibl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU
OKHCJICHUSI.

A30T, pacripoCTpaHEHUE B IPUPOJIE,
(bu3UYeCcKue 1 XUMUYECKHUE CBOMCTRA.
Kpyrosoport azora B npupo/e.
AMMHak, ero Gu3nIecKre 1 XUMUIECKUC
CBOMCTBA, NOJIy4YEHUE U IPUMEHECHHUE.
Conu aMmMOHUSI, UX (PUBNICCKUE

1 XUMHUYECKHUE CBOMCTBA, TPUMEHEHHUE.
KauecTBeHHas peakiysi Ha HOHBI
aMMOHWUSL.

A3OTHasl KUCJIOTA, €€ MOJyYeHHUE,
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA
(oOmue Kak mpeacTaBuTENs Kiacca
KHUCJIOT U crierupuueckue).
Hcnonb30BaHHE HUTPATOB U COJIEN
aMMOHHSI B KaU€CTBE MUHEPATIbHBIX
yaoopeHuil. XumMudeckoe 3arps3HeHue
OKPYXarUIEH Cpelibl COCTMHEHUSIMA
a30Ta (KUCIOTHBIE TOXK/IU, 3arPA3HEHUE
BO3/1yXa, TOYBBI U BOJOEMOB).
docdop, ATOTPONHbIE MOAU(PUKAITUN
dbocdopa, puznyeckre 1 XUMUYECKHE
croiictBa. Oxcun hpochopa (V)

u dochopHas KucioTa, GU3nIecKue

OOBACHATH 001IIHE 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOICTB AJIEMEHTOB
VA-rpynnel v uX COEJUHEHHI C yUETOM
CTPOEHHS UX aTOMOB.

XapakTepusoBaTh GU3NYECKUE

U XUMUYECKHE CBOMCTBA MTPOCTHIX
BEIIECTB a30Ta u ¢ocdopa u ux
COeIMHEHMH (aMMHaKa, CoJIeii aMMOHHS,
a30THOM KUCJIOTHI, HUTPATOB, OKCHIA
docdopa (V) u dbochopHOIt KHCIIOTHI,
dbocdaroB), cmocoObl UX MOTYUECHHUS,
NpUMEHEHUE U 3HAYCHUE B IPUPOJIC

Y )KM3HU YEJIOBEKa.

Omnpenenatbs HOHBI aMMOHHUS U docdaT-
WOHEI B pacTBOpE.

OOBACHATH CYIIHOCTH SKOJIOTHUECKUX
npo0JieM, CBSI3aHHBIX C HAXOXKICHUEM
coeMHEeHM a3ora u pochopa

B OKPY’Kalollleil cpeae.

[InarrpoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUICCKUC
SKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOICHNS,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM
IKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00paTOPHBIX OMBITOB M MTPAKTUYECKON
paboTHI.

CnenoBath IpaBujIaM O€30IIaCHOM
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Y XMMHUYECKUE CBOWCTBA, OJIyYEHUE.
Hcnonb3oBanue GocdatoB B kauecTBe
MUHEPAIbHBIX YI0OpEHUHN.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

O3znakomiieHne ¢ GU3NUECKUMU
cBoMcTBamMu azota, pocdopa

1 UX COCIMHEHUM (BO3MOKHO
MCIIOJIb30BaHUE BUJICOMATEPUAIIOB).
O3zHakomiieHHe ¢ 00pa3iiaMu a30THBIX
U GocPOpHBIX YAOOPEHUI.
[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3y4YEHHE CBOMCTB AMMHAKa.
B3anMozencTBre KOHIEHTPUPOBAHHOU
a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO UCTIOJIb30BAHUE
BHJICOMATEPHUAJIOB).

JlabopamopHvie onvimol:
IIpoBeaeHNE KaUECTBEHHBIX PEAKIIUIA
Ha MOH aMMOHus 1 Pocdart-noH,

Y U3y4YeHUE MPU3HAKOB UX
MPOTEKAHUSI.

IIpaxmuueckas paboma

Ne 3: TTonyuenne aMMuaka, U3y4eHue
€ro CBOWCTB.

Buviuucnenusa:

M0 YPaBHEHUSM XUMUYECKUX PEaKIui

paboThI B TabOpaTopuu

IIPU UCTIOJIb30BAHUH XUMUYECKON
TIOCYIBI M 000PYTOBaHMUS.
[Tpon3BOIUTE BEIYUCIICHUS

110 XUMUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh IpH BHITIOTHEHUH
y4eOHBIX 3aJaHUI TEKCTHI YIeOHUKA,
CIPaBOYHbBIEC MaTEpUAIIbI
(MepUOIUIECKYIO CUCTEMY XUMUIECKIX
anemenToB J[. 1. Menaeneena, Tabnuiry
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHHI

Y COJICH B BOJIC, DJIEKTPOXUMHUICCKHUH PsiJT
HaNpsHKEHUH METAIIOB)
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24

Oobmas
XapaKTEPUCTUKA
XUMHUYECKHUX
AJIIEMEHTOB
[VA-rpynmsr.
Yraepon

Y KPEMHUU, U UX
COCIMHEHUS

OO01mast xapakTepuCTHKa AJIEMEHTOB
IVA-rpynnsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU
OKHUCJICHUSI.

VYrnepon, aoTponHbie MOAUDUKALINH,
pacrpocTpaHeHUE B MPUPOJE,
bu3nYecKue 1 XUMHYECKUE CBOMCTBA.
Ancop6mus. Kpyrosopot yriepoaa

B IIPUPOJIE.

Oxcupipl yraepoja, ux Gusndeckue

1 XUMHUYECKHE CBOMCTBA, JCHCTBUEC

Ha )KMBBIC OPTaHU3MBI, ITOTYYCHUE

U IPUMEHEHUE. DKOJIOTUYECKHE
po0JIeMbl, CBSI3aHHBIE C OKCUIOM
yraepona (IV), runoresa rinodanbHOro
MOTETJICHUS KJIMMaTa, MapHUKOBBIN
¢ PexT.

VYronbHas KHCJIOTA U €€ COJIH, UX
(bu3HYeCcKre 1 XUMUIECKHUE CBOMCTBA,
MOJIyYeHUE U MPUMEHEHHE.
KauecTBeHHas peakiusi Ha KapOoOHaT-
noHbl. Mcronb3zoBanue kapOOHATOB

B OBITY, METUIIMHE, IIPOMBIIIJICHHOCTH
U CEJIbCKOM XO35UCTBE.
[lepBoHauYaIbHBIE TTOHITUS

00 OpraHMYeCKHX BEIICCTBAX KaK

0 CO€IMHEHUSIX yriepoja (MeTaH, 3TaH,

OOBACHATH 001IIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl ¥ uX COeIMHEHUI C yYETOM
CTPOEHUS UX aTOMOB.

XapakTepusoBaTh GU3NYECKUE

Y XUMHYECKHE CBOMCTBA MPOCTHIX
BELLECTB YIJIepoJa U KPEMHUSA U UX
COEeIMHEHUH (OKCUIIOB yTiepoa,
YTOJIbHOM KUCIIOTHI, KAPOOHATOB, OKCHIA
KPEMHUS, KPEMHHEBOM KUCIIOTHI,
CWJIMKATOB), CHOCOOBI UX MOJTYYECHHUS,
IPUMEHEHUE U 3HAYEHUE B IPUPOAC

Y ’KU3HU YEJIOBEKA.

OOBACHATH TPUYUHHO-CIIEICTBEHHYIO
CBA3b: CTPOEHUE BEIllECTBa — CBOICTBA
— NPUMEHEHUE — HA IPUMEPAX
COCAVMHEHNN yIJIEpOJa U KPEMHHUS.
Omnpenensatb KapOOHAT- U CUIIUKAT-UOHBI
B PacTBOpE.

OOBIACHATH CYIIHOCTD 3KOJOTUYECKHUX
po0JieM, CBSI3aHHBIX C HAXOXKICHUEM
YTJIEKUCIIOTO T'a3a B OKPYKAIOIIEN
cpezne.

[TonTBep:x1aTh 0COOEHHOCTH COCTaBA
OpPraHUYECKUX BEIIECTB IPUMEPAMHU
IPOCTBIX COEANHEHUN (METaH, TaH,
STUJIEH, allETUJIEH, TAHOJI, TJIULEPUH,
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STWIICH, alleTUJICH, STaHOJ, TJUIEPHH,
YKCYCHAasl KHCIIOTa).

[IpupoHbIEe ICTOYHUKH YTIEBOJIOPOI0B
(yrosb, mpupOAHBIA Ta3, HEPTH),
MPOIYKTHI UX NIepepaboTKu (OEH3UH),
UX pOJib B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOTOTUIECKU BAYKHBIX
BEII[ECTBAX: KHUpaX, OeNKax, yrieBoiax —
U UX POJIU B KU3HU YEJIOBEKA.
MartepuaibHOE €TUHCTBO OPraHUYECKHUX
Y HEOPraHUYECKUX COECIMHEHU.
Kpemnuit, ero ¢puznueckue

U XMMHUYECKUE CBONCTBA, OJyYCHHE

u npuMeHenne. CoeTMHEHNS KPEMHUS

B nipupoje. O01Ire npeacTaBiIeHus

00 okcuze kpemuus (IV) u kpemHUEBOM
KHCJIOTE.

Cunukarsl, UX UCIIOIB30BaHUE B OBITY,
MEIUIMHE, TPOMBIILIEHHOCTH.
Baxneiiie ctpouTenbHbIE MaTEPUAIIBIL:
KepaMuKa, CTEeKJIO, IIEMEHT, OETOH,
*ene300etoH. [Ipobiembl 6e30macHOro
MCIIOJIb30BaHUS CTPOUTEIbHBIX
MaTepHaJIOB B TOBCETHEBHOM KU3HH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopenu KpUCTAIITMYECKUX PEIIETOK

YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPraHUYECKUX COSTMHEHU yTiiepoaa
Y OPraHUYECKUX BELIECTB.

OnuckIBaTh poJib OEIKOB, JKUPOB

U YTJIEBOJIOB B (yHKIIMOHUPOBAHUH
YKUBBIX OPraHU3MOB, COCTaB IPHUPOIHBIX
MCTOYHUKOB YTJIEBOJOPOJOB, UX POJIb

B OBITY U ITPOMBIILJICHHOCTH.
[IpoBOAUTE BHIUUCIICHHUS 110 YPABHEHUSIM
XUMHUYECKUX PEAKIUH.

[InaHnnpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUUECKUE
AKCIIEPUMEHTBHI, TPOBOAUTH HAOJIOICHUS,
JienaTh BBIBOJIBI IO pE3yJIbTaTam
AKCIEPUMEHTA MPU MPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
paoor.

CrnenoBaTh mpaBuiIaM 0€30MaCHOM
paboThI B 1a00paTOpUH

P UCTIOJIB30BaHUU XUMUYECKOU
MOCY/IbI U 000PYIOBAHMSI.
Hcnonb30BaTh MpHU BBITOIHEHUN
y4eOHBIX 3a/IaHUI TEKCThI YIYCOHHKA,
CIIPaBOYHBIE MaTEPHUATIBI
(ITepponnueckyto CUCTEMY XUMHUYECKUX
snemenTtoB JI. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUI
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anmMasa, rpadura, QyiepeHa.
O3HaKOMIIEHHE C TIPOIIECCOM aJICOPOITUr
PacTBOPEHHBIX BELIECTB
AKTUBHUPOBAHHBIM YTJIEM U YCTPOMCTBOM
MIPOTHUBOra3a.

O3HakOMJIEHHE C TPOIYKIHEN
CUJIMKATHOU MPOMBIIIIEHHOCTH
(Buneomarepuaibl: CuUIMKaTHAsS
MIPOMBILIIIEHHOCTb ).

Mopenu MoJIeKyI OpraHUYECKUX
BEILIECTB.

JlabopamopHhuwiti onvim:

[Tonyuyenue, coOupanue, pacrio3HaBaHue
Y U3YUYEHHE CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBeneHne KaueCTBEHHBIX PEAKIIUA

Ha KapOOHAT U CUJIMKAT-UOHBI

Y U3y4YeHUE MPU3HAKOB UX

MPOTEKAHUSI.

IIpakmuuecxkue pabomol:

Ne 4. TTonmy4yeHue yrieKucIiioro rasa,
M3y4YE€HUE €r0 CBOMUCTB.

No 5. PelieHue s3KkCrepruMEHTAITBHBIX
3a7a4 1o teMe «BaxHenIre HeMeTaJlTbl
Y UX COEUHEHUS.

Buviuucnenus:

110 YPAaBHEHUSIM XUMHUUYECKUX PEaKIINil

Y COJIEU B BOJE, STEKTPOXUMUUECKUH Psif
HaPsHKEHUH METaIIOB)

Hrtoro no pazgeny

25
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MeTaJiibl 1 X COCANHECHUA

3.1

OO01ue cBoicTBa
METAJJIOB

OO6mas XxapaKTepUCTHKAa XUMHUECKUX
3JICMEHTOB — METAJIJIOB HA OCHOBAHHUH MX
nonokeHnus B [lepuoanyeckoii cucreme
XUMHUYCCKHX DJICMCHTOB

JI.11. MeHnieneeBa u CTpOEHUS] AaTOMOB.
Crpoenue MeTaiuioB. MeTtanuyeckas
CBSI3b U METAJUITMYCSCKAS
KpUCTAJUTMYECKas perieTka.
DJIEKTPOXUMHYECKUH PsiJl HANIPSHKEHU N
MeTalJI0B. OU3NUECKUE U XUMHYCCKHE
cBoiicTBa MeTaju1oB. OOIIIHE CITOCOOEI
noay4deHust metaiioB. [lonstue

0 KOPpPO3UH METAJIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI UX OT KOPPO3HH.
CnnaBsl (CTallb, UYTYH, JIOPATIOMUHUMA,
OpoH32a) U UX IPUMEHEHUE B OBITY

Y POMBIIIIJICHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAJIJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOYKHO UCITOJIb30BaHUE
BHJICOMATEPHUATIOB).

JlabopamopHhvie onvimol:
O3HakoMJIeHHE C 00pa3laMi METAJIJIOB
Y CIIJIABOB, NX (PU3MUECCKUMHU

PackpbIBaTh CMBICH U3y4aeMbIX OHATHN
Y IPUMEHSITH 9T MOHATUS [IPU ONMCAHUN
CBOWCTB BELIECTB U UX MPEBPALICHUM.
OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJJIOB U UX COEAMHEHUH C yUeTOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAILIIOB,
obmue GU3NIeCKUe U XUMHIECCKHE
CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh OOIIHE CITOCOOBI
MOJTYYEHUSI METAJJIOB.

OnuchIBaTh CIIOCOOBI 3aIIUTH METAJIIIOB
OT KOPPO3UH.

CrnenoBaTh mpaBuiIamM 0€30TaCHOM
paboThI B 1a00OpaTOpUH

IIPU UCTIOJIb30BAaHUHN XUMUYECKOM
NOCYJIbl U 000PYI0OBAHHUS.
[Tpou3BOANTH BEIYUCIICHUS

110 YPaBHCHHUSAM XUMHUYCCKUX PEaKIUH,
€CJIU OJINH U3 PEareHTOB COACPIKUT
TIPHMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B TIape WK TPYIITIE.

Hcronp30BaTh NpH BHITIOTHCHAH
y4eOHBIX 3aJlaHUN TEKCTHI Y4eOHHKa,
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CBOMCTBaMHU.

Buiuucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEaKIIHM,
€CJIM OJIUH U3 PEareHTOB COACPKUT
puMecHu

CIIPaBOYHBIE MaTEPHUAIIbI
(ITeppoanueckyto CUCTEMY XUMHUUECKUX
anemenToB [I. 1. Menneneesa, Tabauiry
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHHM

Y COJIEN B BOJIE, DJIEKTPOXUMUYECKUN PAI
HanpsHKEHUH METaslIoB)

32

Baxueiimne
METAJUIbI U UX
COCTUHEHUSI

16

[I{eo4HbBIC METAJIBI: TTOJI0XKEHUE

B [leproanueckon cucteme XUMUYECKUX
anemenToB [[.1. Menaeneena,

CTPOEHUE UX ATOMOB, HAXOXKJICHUE

B ripupoje. Pu3ndeckue 1 XuMUIECKUE
CBOICTBA (Ha MpUMepe HATPUS

1 Kanus). OKCUIbI U TUIPOKCUJIBI HATPUS
u kanud. [[puMeHeHure 1me0uHbIX
METAJUIOB M UX COSIUHCHUH.
[[lenouyHo3eMenbHbIE METALJIbI MAarHUI

1 KaJbLUN: TTOJIOKEHHUE

B [lepuoanueckoi cucteMe XUMUYECKUX
anemenToB /.M. MenneneeBa, ctpoenue
MX aTOMOB, HaX0XJIEHUE B IIPUPOLE.
du3nyecKue 1 XMMHUYECKHE CBOMCTBA
MarHus U Kaablius. BaxxkHeuime
COCJIMHECHUSA KabIus (OKCHU]I,
TUIPOKCH, COTH). JKECTKOCTh BOJBI

U CIIOCOOBI €€ YCTpaHEHUSI.

AJIFOMUHHI: TOJIOKEHHE
B Ileproanueckoii cucreme

OOBSACHTH 00IIIME 3aKOHOMEPHOCTH

B U3MEHCHHMH CBOMCTB DJIEMEHTOB-
METAJJIOB ¥l UX COSAMHEHUH B TPYIITIax

C YY4E€TOM CTPOEHHUS X aTOMOB.
XapakTepuzoBaTh PU3NYECKUE

Y XUMHYECKUE CBOMCTBA IIPOCTHIX
BEIIIECTB METAJJIOB U UX COCIUHCHUN
(OKCHIOB, TUAPOKCHUJIOB, COJIEH),
CIOCOOBI UX TIOTYYCHHSI, TPUMEHEHUE

Y 3HAYCHHE B MIPUPOJIC U KU3HU
YyeJIoBeKa.

YcraHaBiuBaTh IPUYMHHO-
CJIEZICTBEHHYIO CBSI3b: CTPOCHUE
BEIIIECTBA — CBOMCTBA — IIPUMCHCHHUE —
Ha IPUMEpax U3y4acMbIX BEIICCTB.
Pacmio3HaBaTh ¢ TOMOIIBIO KAY€CTBEHHBIX
peaKkIuii HOHbI METAJUIOB: MarHus,
KaJIBIIS, ATFIOMUHMS, IIUHKA, XKene3a (1)
u xenes3a (III), menu (II).

Jloka3wsiBaTh aM(OTEPHBIN XapakTep
OKCHJIOB Y THJIPOKCHUIOB aTFOMUHUS
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XUMHYECKHUX 2JIEMEHTOB
JI.. MenpaeneeBa, CTpOEHUE aTOMa,
HaxoXJIeHUE B Ipupojie. Duznueckue

1 XMMHYECKHE CBOMCTBA aTFOMUHUS.
AM@oTepHbIe CBOWCTBA OKCHIA

Y TUAPOKCHUIA ATFOMHHUSI.

Keneszo: nonoxenue B [leprnoanueckoi
CHCTEME XHUMHYECKUX DJIEMEHTOB

JI.1. MenpaeneeBa, CTpOEHHUE aTOMa,
Haxo0XXJIeHUE B ipupojie. duznueckue

Y XUMHAYECKUE CBOMCTBA KEJe3a.
Oxkcuppl, THAPOKCUABI U coiu xxene3a (11)
u xene3a (III), ux cocras, cBoiicTBa

Y TIOJTyYEHHUE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOIEHCTBUS OKCHIA
KaJbIIUs U HATPUS ¢ BOJOM (BO3MOXKHO
HCIIOJIb30BaHUE BUICOMATEPHUAIIOB).
OxpaniuBaHue MIaMeHU HOHAMU
HATpUs, KU U KaJIbIUs

(BO3MOKHO HCIIOJIH30BaHUE
BUJIEOMATEPHUAIIOB).

HccaenoBanue cBOMCTB )KECTKOM BOJBI.
[Ipornecc ropenus xene3a B KUCIOPOIe
(BO3MOKHO MCIIOJI30BaHUE
BHJICOMATEPHUAJIOB).

Y ITUHKA.

[InanupoBaTh U OCYIIECTBISATH

Ha TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS,
JienaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath mpaBuiiaM 0€30MacHOM
paboThI B 1ab0OpaTOpHUu

IIPY UCTIOJIb30BAaHUHN XUMHUYECKOM
NOCY1bl U 000PYAOBaHUS.
[Tpon3BOAUTE BEIYHUCICHUS

110 XUMHYECKUM YPaBHCHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B [1ape WJIU TPYIIIE.

BricTpanBath pa3BepHyThIC TUCEMEHHBIE
U YCTHBIE OTBETHI C OTIOPOI

Ha HHGOPMAIIHIO U3 yUYeOHHUKA

Y CIIPABOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
VICIIOJIB30BATh U3YYEHHbBIN TOHATUNHBIN
amnmapar Kypca XuMuu
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Jlabopamophvie onvimul:

[IpoBeneHNe Ka4eCTBEHHBIX PeaKIuit
Ha MOHBI (MarHus, KaJblUs, aTFOMUHUSA,
uuHKa, xenesa (II) u xeneza (III), menu
(IT), onucanue NpU3HAKOB UX
MIPOTEKAHUSI.

UccnenoBanre aMmpoTepHBIX CBONCTB
TUAPOKCHUIA aTFOMUHUS U TUJIPOKCU]IA
LIMHKA.

Ilpakmuuecxue pabomol:

No 6. KecTkoCTh BOJBI U METOIBI €€
YCTpaHEHHS.

Ne 7. Pelienue aKCriepuMeHTaIbHbBIX
3a7a4 1o teMe « BaxXHenIe MeTasIbl
U UX COCTMHEHUSD.

Buiuucnenus:

10 YPaBHEHUAM XUMUYECKHUX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB JaH B U30bITKE
WJIU COJICPKUT MPUMECH;

MAaCCOBOM JOJIM BBIXO/1a MPOAYKTa
peakuuu

Htoro no pazgeny 20
XHUMHUS M OKPYKAOIIAs cpeaa
4.1 | Xumus 3 BemiecTBa u Matepualibl B IOBCEIHEBHON | XapaKTEpU30BATh POJIb XUMUHU

1 OKpYy KaroIas
cpena

YKU3HU 4YeJloBeka. besonacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBas nomorp

B Pa3IMYHBIX cPepax AesITCIHHOCTH
JIFOJIeH, OCHOBHEBIE BEIIECTBA
Y MaTepuabl, IPUMEHIEMbIC B )KU3HU
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IIPU XUMHYECKUX 0KOrax
1 OTPaBJICHUSX.

XHUMHYECKOE 3arps3HEHUE OKPYIKAFOIIICH
cpeasl (TpeaenbHas J0mycTuMast
KOHIICHTpAIs BeniecTB. Poyib xumMun

B PELIEHUH 3KOJOTUYECKHX MPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenue 00pa3ioB MaTepUaioB
(cTekI10, CIIaBBl METAJLIOB, IIOJTUMEPHBIC
Marepuabl)

COBPEMEHHOI'0 YeJIOBEKa.
OOBACHATH yclIOBUS 0€3011aCHOTO
UCIIOJIb30BAHUS BEIIECTB U XUMUYECKHUX
peakiuuii B ObITY.

AHaTM3UPOBATh U KPUTHICCKU
OLICHUBATh UH(OPMAITUIO O BIHSHUU
TTPOMBITIUICHHOCTH, CETHCKOTO X0351CTBA,
TpaHCTIOPTa U JIp. HA COCTOSTHUE
OKPY’KaroIIEN CPeIbl.

YMeThb OKa3bIBaTh MEPBYIO MIOMOIIIb

IPU XUMUYECKUX 05KOTaX ¥ OTPABIICHUSIX.
[IpuauMAaTh ydacTue B 00CYKICHUN
po0JieM XUMHYECKON U AKOJIOTHUECKOM
HAIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO TO3UIIMIO IO TIpodIeMe

U MpejuiaraTb BO3MOKHbBIE Ty TH €€
penIeHus

Wroro mno pazaeny: 3
PesepBHOE Bpems 3
OBULIEE YMCJIO YACOB 68
I10 ITPOI'PAMME
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NEPEYEHB (KOAU®UKATOP) PACIOPEJAEJEHHBIX IO KJIACCAM
IMPOBEPSEMbBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM ITPOIT'PAMMBI OCHOBHOI'O
OBIIETO OBPA3SOBAHMS Y DJIEMEHTOB COJIEP)KAHUSI IO XUMHUHU

B (denepanbHbIX M peruoHaANIbHBIX MPOIEAYypax OLEHKH KadecTBa 00pa3oBaHUs
UCIIOJIb3YETCs MepeueHb (KOAU(PUKATOP) pacHpeesIeHHbIX MO KilaccaM MpPOBEPSIEMbIX
TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOW 0O0pa3oBaTENbHOW MPOrpaMMbl
OCHOBHOT0 00111er0 00pa30BaHus U 3JIEMEHTOB COJIEP/KAaHUS IO XUMHH.

8 KVIACC

IIpoBepsieMbie TPeOOBaHUS K pe3yJibTaTaM 0CBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMmsblI

Kon [IpoBepsiemMbIe TIpeAMETHBIC PE3YIHTATHl OCBOCHHS OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTeIbLHON TPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHMs
pesyJnbTara
1 ITo Teme: «IlepBoHaYATBHBIC XHMHUYCCKUE IOHATHS
1.1 pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TIOHATHUNA: aToM,

MOJIEKYJIa, XMMHYECKHUH 3JIEMEHT, NPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, CMECh (OJHOPOJHAA M HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHASE AaTOMHasi M MOJIEKYJIsipHas Macca, KOJIMYECTBO
BELIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBas J0Jds XHUMHYECKOTO
AJIeMEHTa B COCAMHEHUH, MOJIAPHBIA 00bEeM, XUMUYECKas peaKius,
KIaccu(ukanus — peakIuil:  peakiuu  COCIWHCHHUS,  PEeaKIuu
pPa3NOKEeHMs, pEeaKkIMu 3aMEIEHUs, peakuuu oOMeHa, 3K30-
U DHAOTEPMUYECKUE PEAKINH, TeTUIOBOK 3((eKT peakinu, pacTBop,
MaccoBasi  JoJisi  BemlecTBa  (MPOLIEHTHAasE  KOHIIEHTpaius) B
pacTBope

1.2 HWIUIIOCTPUPOBATL B3aWMMOCBA3b OCHOBHBIX XHMMHUYCCKHX TTOHSTUM
U ITPUMCHATD 3TU IIOHATHUA IIPU OITMCAHWU BECUICCTB U UX HpeBpaHIGHI/Iﬁ

1.3 WCIIOJB30BaTh XUMUYECKYIO CUMBOJIMKY JJIi COCTaBlIeHUs] (popMyt
BEILIECTB U YPABHCHUN XUMHUYECKUX pPEaKIUn

1.4 pacKpbIBaTb  CMBICI  3aKOHOB COXPAaHEHHUS MacChl  BELIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIDPHOTO YYE€HHUs, 3aKOHa
ABorajipo

1.5 ONpEeNeNsiATh  BAJCHTHOCTb aTOMOB 3JIEMEHTOB B  OWMHApHBIX
COCTMHEHUSIX
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1.6

KJIacCU(UIIMPOBATh XUMHUYECKHUE pEaKIHMH (M0 YUCIY U COCTaBYy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY 3P (HEKTY)

1.7

BBIYUCIATh OTHOCHUTCIBHYIO MOJICKYJIPHYIO U MOJIIPHYIO MACChI
BCIICCTB

1.8

BBIYUCIIATh MAacCOBYIO JIOJIFO XUMHYECKOTO 3JeMeHTa 1o (Gopmyrie
COCIMHCHMUS,

1.9

BBIYUCIIATh MAaCCOBYIO JOJIO BCIICCTBA B PACTBOPC

1.10

MPUMEHSATh €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOJI0/IEHUE,
U3MEpEHHEe, MOJIETUPOBAHUE, IKCIIEPUMEHT (peabHbIA U MBICIICHHBIH )

ITo Teme: «BaxHeimme npeacTaBuTeIn HEOPraHUIECKUX BEILIECTBY

2.1

pacKpbIBaThb CMBICII OCHOBHBIX XUMHUYCCKUX TTOHSITHI: OKCH I, KHCJIOTA,
OCHOBAaHUC, COJIb

2.2

OTIPEIETIATh MPUHAATIE)KHOCTh BEIIECTB K OMPEACICHHOMY KJIaccy
COEIMHEHHUI 110 hopMyam

23

KJ'IaCCI/Iq)I/IHI/IpOBaTB HCOPraHN4YCCKUC BCIICCTBA

24

XapaKTCpHU30BaATH (OHI/ICLIBaTB) O6IIII/I€ XHUMHUYECKHE CBOMCTBA BEIIICCTB
Pa3INYIHbIX KJIaCCOB, MMOATBCPIKaAasd OIIMCaHUC IIpuMepamMu
MOJICKYJIAIPHBIX ypaBHCHI/II\/'I COOTBCTCTBYIOIIMNX XUMHYCCKHUX peaKum?I

2.5

IMPOTrHO3HUPOBATH CBOMCTBaA BCOHICCTB B 3aBHCHUMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBa, BO3MOXHOCTHU IIPOTCKAHUA XHUMHYCCKUX
npeBpameHI/HZ B PA3JIMYHBIX YCIIOBUAX

2.6

ClIeIoBaTh IpaBWJIaM  TOJIb30BaHUS  XHUMHUYECKOH  IOCYIOH U
nabopaTOpHEIM O0OpPYJOBaHUEM, a TAaKXKe IpaBUaM OOpAIICHHS C
BEIIECTBAMH B COOTBETCTBHU C HHCTPYKIHUSIMH IO BBIIOJHECHHUIO
71a00PaTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO M COOMPAHUIO
ra3o00pa3HbIX BEMIECTB (BOAOpPOAA W KHUCJIOpPOAA), MPUTOTOBJICHUIO
pacTBOPOB C OMpEACICHHOW MAacCOBOW JOJEH pacTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATh W TPOBOJUTH XUMHUYCCKUE SKCIICPUMEHTBI
M0 PAacMo3HABAaHUIO PACTBOPOB IIENOYEH M KHCIOT C TMOMOIIBIO
UHANKATOPOB (JTakMyc, peHondTanernH, METUIOPaHXK U IPyTUe)

2.7

IIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU pEaKLIUU

IIo Teme: «llepuonnueckuii 3akoH u Ilepuomnueckas cucrema
xumudeckux anemeHtoB J[.M. MenneneeBa. CTtpoeHue aTromoB.
Xumuueckas cBsA3b. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMIDY

3.1

PaCKpbIBATh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATUH: SAPO aToma,
AJNIEKTPOHHBIA CIIOM aTroMa, aTOMHAas OpOWTallb, paJaWyC aToMa,

52



OdenepanbHas pabouas nporpamma | Xumust. 8—9 kiaccel (0a30BbI yPOBEHB )

XUMHUYECKasi CBSI3b, MOJSIPHASI M HEMOJIApHAsh KOBAJICHTHAas CBS3b,
3JIEKTPOOTPUILIATEIBHOCTh, HWOHHAsl CBSA3b, HWOH, KAaTUOH, AaHWOH,
CTEIICHb OKUCJICHUS

3.2

KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHNYCCKHUC 3JICMCHTBI

33

OINKCHIBATh U XapakTepu3oBaTh Tabiamunyio Gopmy lleproanueckoii
CUCTEMBl XMUMHUYECKUX DJIEMEHTOB: pa3nyaTh TOHATHS «TJaBHAS
noarpynmna (A-rpynma)» u «mnobounas mnoarpymnma (b-rpymma)y,
«MaJibie» U «OOJIBIIINEY» MEPUOIBI

3.4

packpsiBath cMmbIch Ilepuomnueckoro 3akona J[.M. Menneneesa:
JEMOHCTPUPOBATH MOHUMAHUE TIEPUOIMUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKHUX AJIEMEHTOB OT UX MojoxxkeHus B [lepuoanueckoit cucreme

3.5

COOTHOCUTh O0O3HAYEHUS, KOTOpPbIE MMEIOTCA B TaOiwuie
«Ilepnonnueckas cucrema XUMHYECKHUX AJIEMEHTOB
JI.1. MenaeneeBa» € YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij siapa, oOlIee Yucio
AJIIEKTPOHOB U PACHPEIEICHUE UX IO JIEKTPOHHBIM CIIOSIM)

3.6

OIpCaACIATb CTCIICHDb OKHCJICHUA DJICMCHTOB B 6I/IHapHI>IX
COCANHCHUAX

3.7

ONpCaACIIATL BHUA XUMHMYECKON CBS3U (KOBaJIeHTHaSI )41 I/IOHHaSI)
B HCOPTaHUYCCKUX COCANHCHHAX

IIpoBepsieMble 3J1€MEHThI COAEPKAHUS

Kon [IpoBepsieMblii DIEMEHT COEPKAHUS
1 [IepBoHauanbHBIE XUMUYECKUE TIOHITHUS

1.1 [Ipenmetr xumuu. Poiab XUMUM B ®KU3HU YEIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSHUE
BEILIECTB

1.2 [TousTne o Meromax MHO3HAHUSI B XUMHUH. UWCTbIE BeEIECTBA U CMECH.
CniocoOslI pazjeneHust cMecei

1.3 ATOMBI M MOJIEKYJbl. XUMHUYECKHE dIEeMEHThl. CHMBOJBI XHUMHUYECKHUX
31eMeHTOB. IIpocThie M CIIOXKHBIE BEIIECTBA. ATOMHO-MOJEKYJISIPHOE
y4YEeHUE

14 Xumudeckas ¢opmysia. BameHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB.

3aKOH IIOCTOSIHCTBA COCTaBa BCIIICCTB. OTtHocuTenbHass aTOMHAs Macca.
OTtHOcuTeNnbLHaAsS MOJICKYJSIpHAsA Macca. MaccosBas J0JI1 XHUMHUYCCKOI'O
9JICMCHTA B COCANHCHHUHN
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1.5

KonunuectBo BemecTsa. Mois. MossipHas macca. B3auMocBs3bp Koau4ecTsa,
Macchl U YHClIa CTPYKTYPHBIX €AUHUI] BemiecTBa. Pacuersl mo dopmynam
XUMHYECKUX COCTUHEHUN

1.6

du3nveckre 1 XUMHUYECKUE SBICHHS. XUMAYECKash PEAKIIHs U € TPU3HAKH.
3aKOH  COXpaHEGHHMSI MacChl  BEIIECTB. XHWMHYECKHE  YpaBHEHUS.
Knaccudukanus XUMUYECKHX peakiui  (COSTUHEHUs, Pa3IoKEHUs,
3aMelleHus, 0OMeHa)

1.7

XUMUYECKUM DKCHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW IOCYIOW,
C nmpaBujaMu pabOThl B JlabopaTopuu W TpUEeMaMu OOpalieHus
C J1abopaTopHBIM OOOpPYAOBAHWEM, HM3YyYCHHE W OINHUCAHWE (PU3NUECKHUX
CBOMCTB 00Opa3IlOB HEOPraHWYECKHX BEIIECTB, HaOMIOACHUE (PU3MUESCKUX
(u1aBieHUE BOCKA, TasHUE JbJa, PaCTUpPAHUE caxapa B CTYNKE, KUIICHHE
W KOHJIGHCAIlUsl BOJIbI) M XMMHUYECKHX (FOpPEHHE CBEYHU, IMPOKaJIUBAHUE
MEHOM TPOBOJOKH, B3aMMOJIEUCTBHE MeJa C KUCIOTOW) SIBJICHU,
HAOJIFOICHUE W OMHCAaHWE MPU3HAKOB MPOTEKAHHWS XWMHUYECKHX PEaKIUn
(pa3noxeHue caxapa, B3auMOICCTBUE CEPHOI KUCIIOTHI C XJIOPUAOM Oapus,
paznoxxkenune rtuppokcuga meau (II) mpum HarpeBaHuu, B3aUMOJICHCTBHE
xeneza ¢ pactBopoMm conu meau (II), m3yueHuwe crnocoOOB pazaeneHus
cMmecei (¢ MOMOINIbI0 MarHuTa, GuiIbTPOBAHKE, BhIMIAPUBAHUE, AUCTHILISALINS,
xpoMarorpadusi), MPOBEJACHNUE OYUCTKU TOBAPCHHOW COJIM, HaOIIOJICHUE
U ONHMCAHUE pe3yJbTAaTOB MPOBEACHMS OMbITA, WIUTFOCTPUPYIOLIETO 3aKOH
COXpaHEHHsI MACChI, CO3/IaHNE MOJIeNIel MOJIEKYJT (IIIapOCTEP>KHEBBIX )

BaxHeiimme npeacTaBuTeNM HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 3neMeHT U mpocToe
BelecTBo. HaxoxkaeHue kuciuopoaa B mpupojie, puanyeckue u XuMu4ecKkue
cBoicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kuciaopoaa. CrnocoObl
MOJIyYEHHUsI KUCTIOpoJia B Ja0OpaTOpuu M MPOMBIIIIEHHOCTH. KpyroBopor
KHciopoza B mpupoe. O30H — aIoTponHas MOAU(PUKALINS KUCIOPOIa

2.2

TernoBo# 3pdexkT XUMHUYECKON peakinu, TEPMOXUMHUIECCKUE ypaBHEHUS,
DK30- U SHAOTEPMUYECKHUE PEAKINH. TOIIMBO: YIOJIb U METAH. 3arps3HECHHE
BO3/yXa, YCHICHNE TApHUKOBOTO 3P deKTa, pa3pymlieHue 030HOBOTO CIIOS

23

Bomopon — asnemeHT u mpocroe BemecTBo. HaxoxkaeHue Bomopona B
npupoae, pu3MUecKue U XHUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nostyueHusi. Kuciaotsl u conu

24

MounsipHblii 00beM ra3oB. PacyeTsl 0 XUMUYECKUM YpaBHEHUSIM

2.5

duznueckue CBoWcTBa BOAbl. Boma kak pacTtBoputTelb. PacTBOpHI.
HaceblllieHHbIE W HEHACBIIICHHBIE PAacTBOPhl. PacTBOPMMOCTH BEIIECTB B
BOJIe. MaccoBas 10151 BEIIECTBA B PaCTBOPE. XMMHUUYECKUE CBOMCTBA BOIBI.
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OcHoBanus. Posib pacTBOPOB B NIPUPOJE U B )KU3HU 4esloBeKa. KpyroBopor
BOABI B NpHUpoAE. 3arps3HEHUE NpPUPOIHBIX BOoA. OXpaHa M OYMCTKA
IIPUPOAHBIX BOJ

2.6

Knaccudukanus neoprannueckux coenuneHuit. Oxcunpbl. Knaccudukanms
OKCUJIOB: coJieoOpa3yromine (OCHOBHBIE, KHUCIOTHBIE, amM(OTEpHBIE)
u  HecomeobOpasyromme. Homenkmatypa  okcumoB.  Duszmdeckue
Y XMMUYECKUE CBOMCTBA OKCHIOB. [lonydyeHue okcuaoB

2.7

OcHoBanus. Knaccudukanuss OCHOBaHMIL: IIETOYM U HEPACTBOPUMBIE
ocHoBaHudA. Homenknmatypa ocHoBaHui. PU3NYECKHME U XHUMHYECKHE
CBOMCTBa OCHOBaHUU. [lonydeHne ocHOBaHUN

2.8

Kucnotsl. Knaccudukamus kucnor. Homenknarypa kucnor. dusnyeckue
U XUMHUYecKue cBolcTBa KuciaoT. Psan aktuBnoctu MmetaiioB H.H. bekerona.
[lonydeHne KuCIOT

29

Conu. Homenknarypa coneil. @u3nueckrue U XMMHYECKUE CBOMCTBA COJIEH.
[Tonydenue cosei

2.10

I'eneTnueckas cBSI3b MCXKIY KiIaCCaMHU HEOPraHNYCCKHUX COGIII/IHCHI/Iﬁ

2.11

XUMHAUYECKUM DKCIEPUMEHT: KAa4eCTBEHHOE OIPENCICHUE COAEpKaHUs
KHCJIOpOJa B BO3/yX€E, MOyYeHUE, COOUpaHue, paclio3HaBaHUE U U3YUYEHUE
CBONCTB KHUCJIOpOAa, HaOJII0ICHUE B3aUMOJICHMCTBUSL ~ BEIIECTB
C KHCIOPOJOM U YCIOBHS BO3HMKHOBEHUS M THPEKPAILICHUS TOPEHUS
(moxxapa), o3HaAKOMJIEHHE ¢ 00pa3llaMH OKCHJIOB U OINHCAHUE UX CBOICTB,
NoJIlyueHue, coOMpaHue, paclio3HaBaHWE M U3YyYEHHE CBOMCTB BOAOPOAA
(ropenue), B3ammojericTBue Bojopoaa ¢ okcugom menu (II) (Bo3moxkHO
UCIIOJIb30BAaHUE BHUJEOMATEpUAJIOB), HaAOMIOZACHUE OOpa3OB BEIIECTB
KOJMYEeCTBOM | MOJb, HcCIeA0oBaHE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C  pa3IM4yHOM  pacTBOPUMOCTBIO,  TIPUTOTOBJIEHHE  PACTBOPOB C
OIIPEAECICHHOU MacCOBOU nonen PacTBOPEHHOIO BEILIECTBA,
B3aMMOJICHCTBUE BOJIBI C METalylaMU (HAaTpUeM MU KalbIieM) (BO3MOYKHO
UCIIOJIb30BAaHUE BUIEOMATEPUAJIOB), ONPEJEICHUE PAaCTBOPOB KHUCIOT
U IIeJoYell C TOMOIIBI0 HHIUKATOPOB, HCCIEAOBaHHME OOpPa3IoB
HEOPraHWYECKUX BEIIECTB PAa3JMYHBIX KJIACCOB, HAOJIIOJEHHE W3MEHEHUS
OKpPAaCKM HHJIMKaTOPOB B pacTBOpax KHCIOT W IIEIOYEH, H3y4YEHUE
B3aumojencTeus okcuaa meau (I1I) ¢ pactBopom cepHON KUCIOTHI, KUCIOT
C MeETaJUlaMH, pPEaklUWil HeWTpalu3aluuy, MNOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHE OJHOTO METajUla JAPYTMM M3 pacTBOpa COJIH,
pElIEHUE HKCIEPUMEHTANBHBIX 3aJay Mo TeMe «BaxHelnmme Kiacchl
HEOPTaHUYECKUX COCTUHECHHIN
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[Tepronnueckuii 3akoH U llepuoauueckas cucteMa XUMHUYECKUX JIEMEHTOB
.M. Menneneea. CTpoeHre aTOMOB. XUMHUUYECKasI CBA3b. OKUCIUTEIBLHO-
BOCCTAHOBUTEIBHBIC PEAKIINHI

3.1

[lepBbie TOMBITKM KJIACCU(DUKAIIMKM XUMUYECKUX djeMeHToB. I[loHsiThe
O Trpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHbIE M IIETOYHO3EMEIbHbIC
METaJIJIbl, TaJIOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE O00pa3yloT
amM(pOTEpHBIE OKCUIBI U THAPOKCHUIBI

3.2

[lepnognueckuil 3akoH. [leproanueckas cucTeMa XUMHUYECKUX JIEMEHTOB
.M. MenneneeBa. KopoTkonepuonHas M JAJUHHONEpPHOAHAS (HOPMBI
[lepronnueckoin cucrembl xumudeckux saemeHToB J[.MI. Menpaeneena.
ITepronsl u rpynnbl. QU3NUECKUM CMBICH ITOPSAIKOBOIO HOMEPA, HOMEPOB
[IEpUOAA U TPYIIIBLI DJIEMEHTA

33

Crpoenne atomoB. CocTaB aTOMHBIX szep. M30Tonsl. nekTpoHbl. CTpoeHue
JJIEKTPOHHBIX O00O0JIOUEK aTOMOB MEpBbIX 20 XMMHUYECKUX HIIEMEHTOB
[lepuonnueckoit  cucrembl .M.  MengeneeBa.  XapakTepuCTUKa
XMMHYECKOTO 3JIEMEHTa 0 €ro mnojoxeHuto B Ilepuoanueckoil cucreme
J.1. MenpaeneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHMS pajuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TpyIIaM U IEPUOJIaM.
3nauenne Ilepuonnueckoro 3akoHa U Ilepuoanyecko  CUCTEMBI
XMMHUYECKUX 3JIEMEHTOB IS pa3BUTHs Hayku U nipaktuku. [[.1. Menaenees
— YYEHBIU U I'PaKIaHUuH

3.5

Xumuyeckasi cBsi3b. KoBasieHTHasi (TOJsipHass W HETOJSIpHAsi)  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b

3.6

Crenenbp  okucieHusa.  OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIC  PEAKIUU.
[Iponiecchl OKMCIIEHUSI U BOCCTAHOBIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH

3.7

XUMHUECKUI SKCIEPUMEHT: U3y4YeHUE OOpas3IOB BEIIECTB METaUIOB
Y HEMETaJIOB, B3aUMO/JICUCTBUE TUAPOKCUA [IUHKA C PACTBOPAMU KUCIOT
W IeJIo4eil, TPOBEJECHUE OMBITOB, WUIIOCTPUPYIOIIUX  MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ peakuuii  (rOpeHHue,  peakiuu
Pa3NIOKEHUS, COCTUHECHHUS)
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IIpoBepsieMble TPeOOBaHUS K pe3y/ibTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM

NMPOrpamMmblI

Kon
MIPOBEPSAEMOT0
pesyibTaTa

[TpoBepsieMbIe TPEAMETHBIC PE3YIHTAThl OCBOCHHS OCHOBHOM
00pa3oBaTeILHOM TPOTPAaMMbI OCHOBHOI'O 00IIIETO 00pa30BaHUs

1

ITo Teme: «BemecTBO 1 XMMUYECKAS PEAKLIHAS

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHUMUUYECKUX TIOHSTUM: pPacTBOD,
3JIEKTPOJIUTHI, HEAJICKTPOJIUTHI, JJICKTPOJUTUUECKAS HTUCCOLMAIINS,
peakiuu MOHHOTO OOMEHa, KaTajau3aTop, XUMHYECKOe PaBHOBECHE,
oOpaTumbIie " HEeoOpaTUMBbIE peaKIuu, OKHMCJIUTEILHO-
BOCCTAHOBUTEJIBHBIE  PEAKIMU, OKUCIUTENb, BOCCTAHOBUTEIIb,
OKHCJIGHWE ¥  BOCCTAHOBJICHHE, aJJIOTpOIus, amM{pOTEPHOCTD,
XUMHUYECKasi CBsI3b  (KOBaJICHTHAs, HWOHHAs, MeETaJlJInuecKas),
KpUCTAJUTMUYECKasl PEIIeTKa, CIIaBbl, CKOPOCTh XUMHUECKON peakiinu

1.2

HIUIIOCTPUPOBATL B3aWMMOCBA3bL OCHOBHBIX XHMMHUYCCKHX TTOHSTUM
U ITPUMCHATD 3TU ITIOHATHA IIPU OITMCAHWHU BCIICCTB U UX HpeBpaHIGHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHHS AJICKTPOJUTHUCCKON TUCCOIMAIIMN KHCIIOT,
mieIoueld M CoJIeH, TOJIHBIE M COKpAIlCHHBIC YPAaBHEHHUS PEAKIIUMA
HOHHOT0 0OMEHa

1.4

PACKPBIBATh CYITHOCTH OKUCIINTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
IMOCPCACTBOM COCTABJICHHUA 3JICKTPOHHOI'O OajaHca dTHX peaKHI/Iﬁ

1.5

IMPOBOJUTL PACUCTLI 110 YPABHCHUIO XUMHUYECKOM pC€aKknuu

IIo Temam: «Hemeramisl M uUX coeguHeHUss» U «MeTamibl U UX
COCIMHCHU S

2.1

XapaKTepHu30BaTh (OMUCHIBATh) O0IIME U cIeU(PUIECKUEe XUMUUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAAsl OIMHCAHHE
IPUMEPAMH MOJIEKYJISIPHBIX 1 HOHHBIX YPAaBHEHUH COOTBETCTBYIOIINUX
XUMHUYECKUX pPEaKInun

2.2

COCTAaBJIAThL YPAaBHCHUS peaKuHﬁ, IMOATBCPKAAIOMIUX CYIIICCTBOBAHHC
FeHETUYCCKOM CBS3U MCKAY BCHICCTBAMHU PA3JIMYHBIX KJIACCOB

23

IMPOTrHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKXHOCTHU NPOTCKAHNA XUMHUYCCKUX HpCBpaI]_[eHI/Iﬁ B pa3JIMYHbIX
YCIIOBHAX

24

ClIeZIoBaTh ~ TpaBWJaM  IOJIb30BAHUS ~ XUMHUYECKOH  IMOCYHOH
1 71a00paTOpHBIM O0OpPYJOBaHHEM, a TAaKXKe IMpaBHIaM OOpalieHus
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C BCIIECTBAMHU B COOTBETCTBHUU C HMHCTPYKIUSMH IO BBITOJTHCHHUIO
7a00paTOPHBIX XMUMHYECKUX OIBITOB IO TMOJYYCHHUIO M COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIIEKUCIIOro ras3a)

2.5

NPOBOJUTh PEAKIMH, TOATBEPKIAIOIINEG KAadeCTBCHHBIH COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHI-,
Opomua-, wuoaAWaA-, KapOoHaT-, ¢ocdar-, cuiaukar-, cyiabdar-,
TUAPOKCUJI-MOHBI, KATHOHBI aMMOHUS, MOHBI M3yYECHHBIX METAJIOB,
MPUCYTCTBYIONIHNE B BOJIHBIX PACTBOPAX HEOPTAHUIECKUX BEIIECTB

[To Teme: «XuMus 1 OKpyKaromias cpeaay

3.1

pacKpbIBaTh CMbIC] OCHOBHBIX XuMuueckux noustuil: IIJIK Bemecrsa;
KOppO3Hsl METAJIIOB

3.2

NPUMCHSThL OCHOBHBIC OIEpaIlii MBICIIUTCILHON ACATCIBHOCTH —
aHaJu3 MW CHHTE3, CpaBHCHHE, O0O0O0OIIEeHHEe, CHUCTEMAaTH3alIHIo,
BBISIBIICHHE TIPUYHUHHO-CIICJICTBEHHBIX CBS3EH — ISl U3yUEHHUS CBOMCTB
BCIIECTB M XMMHUYECKHX PEaKIUi; €CTECTBEHHO-HAyYHBIC METOJIbI
MO3HaHUs — HAOJI0ICHUE, U3MEPEHUE, MOJEIUPOBAHUE, SKCIIEPUMEHT
(peasbHBIN U MBICIICHHBIN )

HpOBepﬂeMLIe IJIEMEHTBI COACPKAaHUS

Kon

[IpoBepsieMblii 3JIEMEHT COJICPHKAHUS

1

BCH_IeCTBO N XUMHWYCCKasd pCaKIu:. HOBTOpCHI/Ie

1.1

[Tepuoauueckuii 3akoH. Ilepuonnyeckas cuctemMa XMMHUYECKUX HJIEMEHTOB
J.M. MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU
CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBbIX TPEX MEPUOAOB, KaJIUs, KaIbIUI
U HX COCOUHEHUH B COOTBETCTBUU C IIOJIOKEHUEM DJIEMEHTOB
B [lepuoanueckoit cucteMe U CTpPOCHUEM X AaTOMOB

1.2

CrpoeHune BemiecTBa: BUAbl XMMUYECKOW CBSI3U. THIBI KpPHCTAJUIMYECKUX
PEILIETOK, 3aBHCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKOU
pelieTK M BUJa xuMHuueckoi cBsi3u. Knaccudukanuss m HOMEHKIaTypa
HEOPTraHWYECKUX BEIIEeCTB (MEXIYHApPOIHAS U TPUBHAIIbHAS ). XUMUYECKUE
CBOICTBA BEIIECTB, OTHOCSIIUXCA K Pa3JIUYHBIM KJlacCaM HEOPTaHUYECKUX
COCMHECHUN, TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEIIECTB

1.3

Knaccudukanus XuMUYECKHX peakuuid MO pa3judyHbIM IpU3HAKaM (110
YUCIYy M COCTaBy YYacCTBYIOUIMX B pPEaKLUU BEILIECTB, II0 TEIUIOBOMY
3¢ (DeKTy, 10 U3MEHEHUIO CTENEHEH OKHUCIEHUS XMUMHYECKUX 3JIEMEHTOB,
o o0OpaTUMOCTH, IO YYACTHIO KaTajau3aropa). IK30- U IHIOTEPMUUYECKUE
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peakiiu, TEPMOXUMHUYECKHE ypaBHEeHUs. [IOHATHE 0 CKOPOCTH XUMUYECKOM
peaKiuu

1.4

ITonstue 06 06paTI/IMBIX )41 H€O6paTI/IMBIX XUMHWYCCKHX PCAKIUAX. [lonsitue
O TOMOI'CHHBIX M TICTCPOICHHBIX PCAKIMAX. IlonssTHE O XHUMHYECKOM
paBHOBCCHHU. (DaKTOPBI, BJIMAIOIIME Ha CKOPOCTH XUMHYECKOM pc€aKnuun
H ITOJIOKCHUC XUMHUYCCKOI'O PABHOBCCHUA

1.5

OKHUCITUTENPHO-BOCCTAHOBUTEIIBHBIC  PEAKIIUM, DJICKTPOHHBIM  OallaHC
OKHUCJIUTEIILHO-BOCCTAHOBUTENIbHONW peakiuu. CoCTaBICHHE ypaBHEHHUI
OKHUCJTMTEIIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUA C HWCIOJIB30BAaHUEM METOJa
AIEKTPOHHOTO OajaHca

1.6

Teopus BJIEKTPOJIMTUYECKON JIACCOLMALIU Y. DIIEKTPOIUTHI
Y HEBJIEKTPOJIUTHl. KaTnOoHBI, aHMOHBI. MeXaHn3M IUCCOLMALMU BEIIECTB C
Pa3INYHBIMA BUIAMHU XUMHUYECKOU CBsI3U. Crenenp aqucconuanuu. CUiIbHbIE
U ciabble ANEeKTpoauThl. Peakiiuu noHHOro oOMeHa. Y ciaoBHUSl MPOTEKaHUS
peakuii MOHHOTO OOMEHa, MOJHBIE M COKpAIICHHbIE MOHHBIE YpaBHEHHS
peakiui. CBOWMCTBA KHUCIJIOT, OCHOBAaHUM U COJIEd B CBETE IPEICTABICHUN
00 2JEKTPOJIUTHUECKON nucconuanuy. KadecTBeHHbIE peaklid Ha HOHBI.
[TonsTHE O THAPONIM3E CONEN

1.7

XUMUYECKHUI 3KCIIEPUMEHT: O3HAKOMIICHHE C MOJIEISIMU KPUCTANIMUECKUX
PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB MU HeMeTalloB (Tpaduta
M anamasa), CJOXKHBIX BELIECTB (XJOpUJa HATpHUA); HCCIEIOBAHHE
3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW PEaKIIMU OT BO3JICUCTBUS PA3IMUHBIX
(GakTopoB; HCCIEOBAaHUE DBJIEKTPONPOBOJHOCTH PACTBOPOB BEUIECTB,
mpoiecca JUCCOLMAIMKM  KHCIOT, IIeJoued ©  cojied  (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPHAIIOB); MIPOBE/ICHUE OTIBITOB,
WUTIOCTPUPYIONINX TPU3HAKK TPOTEKAHUS pPEaKIuid HOHHOro oOMeHa
(oOpa3oBanme ocanka, BBIICICHHWE Tas3a, OOpa30BaHWE BOJbI); OTBITOB,
WUTFOCTPUPYIOUTUX TPUMEPBI OKUCIUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKIIHA
(ropeHue, peakuuW  pa3lIOKEHUS, COEAUHEHHUS);  paCIO3HABaHHE
HEOPraHUYECKUX BEIIECTB C MOMOIIBI0O KAaUECTBEHHBIX PEAKIIUA HAa MOHBI;
pelLIEeHNE SKCIIEPUMEHTAIBHBIX 3a7a4

Hewmetamisl u ux COCANHCHUA

2.1

OO6mas xapaktepucTuka rajnoreHoB. (OCOOECHHOCTH CTPOEHHUSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOICTBa
MPOCTHIX BEIIECTB — TAJIOTCHOB. XMMUYECKHE CBOMCTBA HAa MpUMeEpE XJIopa
(B3aUMOJEHCTBUE C METANIaMU, HEMETAJIJIaMU, LIEI0YaMu ). XJI0POBOIOPO/I.
ConstHast KUCJIOTa, XUMHYECKHE CBOWCTBA, TOJyYCHHE, MPUMEHEHUE.
JlelicTBHE XJIOpa M XJOPOBOJAOPOJA HAa OPraHM3M uelIOBeKa. Baxueniine
XJIOPHUJIBI M UX HAXOXKJIEHUE B IPUPOJIE
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2.2

OOmas xapakrtepuctuka 3nemMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHblE CTeNneHU OoKuciaeHus. CTpoeHHe Hu (PU3NYECKHUE
CBOMCTBAa IIPOCTBIX BEIIECTB — KHUCJIOPOJAa U Cepbl. AJUIOTPOIIHBIE
MOAU(PUKALIMK  KHUCIOpoJa U cepbl. XHUMHUYECKHE CBOMCTBA CEpHI.
CepoBosiopoJi, cTpoeHue, Ppuznueckue U XUMUYeCKue CBOMCTBA. OKCHIIBI
Cepbl KaK TMpEACTaBUTEIN KHCIOTHBIX OKCcHIOB. CepHasg KHCIOTA,
duznyeckue U XMMHUYECKHUE CBOMCTBA (0OIIME Kak MpeCTaBUTENs Kiacca
KUCIIOT U creudduueckue). XUMUYECKUE PEaKIMH, JIeKalue B OCHOBE
IPOMBIIIUIEHHOTO CcHoco0a TMOJy4YeHUus CEepHOW KUcHoThl. I[IpuMeHnenwue.
Conu cepHOW KHUCJIOTHI, KAueCTBEHHAas peakuus Ha CyJIb(aT-HOH.
HaxoxneHue cepol U €€ COEAUHEHHUM B IPUPOJIC. XUMHYECKOE 3arpsI3HEHUE
OKpY>Karollen cpeibl COeAMHEHUSMHU Cephl (KUCIOTHBIE T0KIHU, 3arpsI3HEHUE
BO3]lyXa U BOJJOEMOB), CITOCOOBI €0 MPeI0TBPAIICHHUS

23

OOmas xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEHNEHU OKUCIEHHUS. A30T, pacrupoCcTpaHEHUE
B mpupoje, ¢uzMuecKkue W XHUMHUUYECKHe cBoicTBa. KpyroBopor asora
B MpUpoJie. AMMHAK, €ro (U3NYECKUe U XMMUYECKHUE CBOWCTBA, MOJyUYEeHUE
u npumeHeHue. Coaum aMMOHUS, UX (QU3HYECKHE U XUMUYECKUE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakiys Ha MOHbl aMMOHUS. A30THAsI KUCIIOTA,
ee TmojydyeHue, (uU3MYecKne W XUMHUYECKHe CBOMCTBa (0OImue Kak
NpeAcTaBUTeNd Kjlacca KUCIoT U crneuuduueckue). Hcemonb3oBaHue
HUTPATOB U COJIEH aMMOHHMS B KadeCTBE MHUHEPAIbHBIX YAOOpEHHIA.
XHUMHUYECKOE 3arpsA3HEHHUE OKPYXKAIOIIEW Cpeapl COCOUHEHMSIMHU a30Ta
(KUCJIOTHBIE TOXIU, 3arPA3HEHUE BO3/yXa, IOYBBI U BOJOEMOB)

24

®ocdop, amnorponHble  Momubuxkauuu  Gocdopa,  PU3HMUECKUE
u xumudeckue cpoictBa. Okcum ¢ocdopa (V) u dochopHas kuciora,
dbus3nueckue W XMMHUYECKHE CBOWCTBa, ModydeHue. lcnonb3oBanue
dbocdaTtoB B kKauecTBE MUHEPAJIbHBIX yI00pEHUN

2.5

OO6mmas xapakrepuctuka 3nemMeHToB [VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIC CTEMEHH OKHUCICHHUS. YTJIEepoa, auIOTPOIHbBIC
Mou(pUKALMK, PaCIPOCTPAHEHUE B MPHUPOAE, PU3NYECKUE U XUMUUYECKUE
cBoiictBa. Axcopbuusa. Kpyrosopor yriepoma B npupone. Oxcuabl
yraepoaa, ux (pu3nuecKue U XUMUYECKHE CBOWCTBA, NIEHCTBUE HA KUBBIC
OpPTaHU3MBl, TOJTY4YCHHE W TPUMEHEHHE. OKOJOTUYECKHUE MPOOIEMBI,
CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV); rumotesa rmo0aibHOrO MOTEIICHUS
KJIUMaTta; MapHUKOBBIA »ddexkT. YronbpHas KUCIOTA U €€ COJIH, HUX
dusznyeckue ©W XUMHYECKHE CBOWCTBA, IMOJYYCHHE U MPUMCHCHHE.
KauecTBeHHast peakiusi Ha KapOOHAT-MOHBI. Vcmonb30BaHWE KapOOHATOB
B OBITY, MEUIIMHE, TPOMBIIIIICHHOCTH U CEJIHCKOM XO35SHCTBE
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2.6

[lepBoHauanbHBIC MOHATHUS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yriepoaa (MeTaH, 9TaH, STUJICH, alleTHJICH, 3TaHOJ, TVIMIEPHUH, YKCYCHas
kuciora). MIx coctaB u xumuueckoe crpoeHue. [loHstue o Guosorudecku
BOXHBIX BEIECTBAaX: JKUpax, Oelikax, yrieBoJdaX — M MX POJIM B >KU3HU
yenoBeKa. MarepuanbHOE €AUHCTBO OPraHMYECKUX W HEOPraHUYECKHUX
COeIMHECHUN

2.7

Kpemunii, ero ¢Qusmueckue # XUMHYECKHE CBOWCTBA, MOJyYEHHE
u npuMeHenue. CoenuHeHuss KpeMHUs B npupoje. OOuiue npeacraBieHus
00 okcune kpemuus (IV) u xkpemuueBoit kucnore. CHIHMKaThl, WX
UCIIOJIb30BaHUE B OBITY, MEIMIMHE, MPOMBIIUIEHHOCTH. Baxneilue
CTPOMTENbHBIE  MaTepuajbl: KepaMHKa, CTEKJIO, LEMEHT, OETOoH,
xene300eToH. [IpoGnembl G€30MacHOrO  HCMONB30BAHHS CTPOUTEIBHBIX
MaTepHaJioB B MOBCETHEBHON KU3HU

2.8

XUMUYECKHUI SKCTIEPUMEHT: U3yUeHHEe 00pa3I[0B HEOPTaHMUECKHUX BEIIECTB,
CBOICTB COJIIHOM KHCJIOTBI; MPOBEACHUE KAYECTBEHHBIX pEaKIMM
Ha XJIOPUJ-MOHBI M HAONIOJCHHE TPHU3HAKOB HX TMPOTEKAHUS, OTIBITHI,
oTpaxaromue (U3NYECKUEe MU XUMHUYECKHE CBOMICTBAa TaJIOTEHOB M UX
COEJIMHEHU (BO3MOKHO MCTIOIB30BAHKNE BUICOMATEPUAIIOB); 03HAKOMIICHHE
c oOpa3iamMu XJOpUAOB (TaJOreHUI0B); 0O3HAKOMIJICHHE ¢ 00pa3laMu cepbl
U ee COeAUHEHUSIMHU (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUAIIOB);
HaOMIoZIeHWEe  mpollecca  OOyrauBaHMsS — caxapa  IOJ]  JICUCTBHEM
KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOThI; M3YUYEHUE XHWMHUYECKUX CBOWCTB
pa30aBlIeHHON CEpHOM KHUCIOTHI, MPOBEJIEHWE KAYEeCTBEHHOW peaKluu
Ha cynb(}aT-uoH M HaOIIOICHNE TTPU3HAKA €€ MPOTEKaHUs; O3HAKOMJICHUE
¢ (hu3MUecKuMHU CBOMCTBaMU a30Ta, pochopa u ux coeAMHEHUH (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEpUATIOB), 0OpasamMu a30THBIX U (HOchHOPHBIX
ya0oOpeHuii; nmoaydyeHue, coOupaHue, paclo3HaBaHUE U U3yYEHUE CBOMCTB
aMMUaKa; IpoBeJIeHNE KaueCTBEHHBIX peakluii Ha HIOH aMMOHUsA U Qocdart-
MOH U U3YYCHHE MNPHU3HAKOB WX TPOTEKAHUS, B3aUMOJCICTBUE
KOHLUEHTPUPOBAHHOW  A30THOM  KHUCJIOTBI €  MeIpl0  (BO3MOYKHO
HCIOJIb30BAaHUE BUICOMATEPUAJIOB); U3YUYEHHE MOJIENEH KPUCTALTUYECKUX
pemieTok anmasza, rpadura, QyuiepeHa; O3HAKOMJIEHHE C IPOLIECCOM
ajcopOLMM  PAcCTBOPEHHBIX  BEIIECTB  AKTUBUPOBAHHBIM  YIJIEM
U YCTPOWCTBOM IPOTHBOrasa; IOJIyueHHEe, COOMpaHHE, pPACIIO3HABAHUE
Y U3Y4YEHUE CBOMCTB YIIEKHUCIIOT0 ra3a; NpOBEICHNE KAYECTBEHHBIX pEeaKIui
Ha KapOOHAT- M CUJIMKAT-MOHBl U HM3yYECHHE MPHU3HAKOB HUX MPOTEKAHMUS;
O3HAKOMJICHUE C MNPOJIYKIHEH CUIMKATHON MPOMBIIUICHHOCTH; PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a7ady Mo Teme «BaxkHeillmne HeMeTawibl U HUX
COCIUHEHUS

MeTtajuibl U UX COCANHCHUA
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3.1

OO6m1as xapakTepUCTUKa XUMUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nonoxeHuss B llepuoandeckodl cucTeMe XUMHUYECKUX 3SJIEMEHTOB
AN. MenngeneeBa u  crpoeHuss aroMoB. (CTpoeHHE  METaJUIOB.
Merannuyeckass CBSi3b W METAJUIMYECKasl KpPUCTALUIMYECKasi pelIeTKa.
DIEKTPOXUMHUYECKUN PsiJT HANIPSKEHUI METAJIOB

3.2

dusnueckue M XUMUYECKHE CBoMcTBa MeTauioB. OOmuMe crnocooObl
noJry4eHus: MetasuioB. [loHATHE 0 KOPPO3UH METAIIOB, OCHOBHBIE CITIOCOOBI
3alUThl UX OT Koppo3uu. CiuiaBsbl (CTalb, YyT'YH, AIOPATIOMUHUMN, OpOH3a)
U X PUMEHEHHUE B OBITY U IPOMBIIINICHHOCTH

33

[[lenounbie MeTaiIbL: TOJ0KeHUE B [leproanueckoil cucteMe XUMUUECKUX
sanemeHnToB J[.MI. MenaeneeBa; CTpOCHHME UX AaTOMOB; HaXOXICHUE
B npupoje. dusnueckue U XUMUYECKHE CBOMCTBa (HA MpUMEpPE HATpPHs
u Kanusi). OKCUJIBI ¥ TUJIPOKCUJIBI HATPUS U Kanus. [IpruMenenne meaounbix
METAJJIOB M X COCIMHECHUM

34

[IlenouHO3eMeENbHBIE METaIbl MarHuid W KalbLUM:  IIOJIOKECHUE B
Ilepuonnueckoin cucreme xumuuyeckux osneMeHToB .M. Menneneesa,
CTPOEHUE UX aTOMOB; HAXOXJICHUE B Npupoie. PU3NUECKUEe U XUMUUYECKHE
CBOMCTBA MarHusl U KaJbllusa. BakHeline coeauHEHUsS KaibIus (OKCHI,
TUAPOKCH]T, COJN ). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTPAHCHHUSI

3.5

AmomMuHui: nonoxenne B Ilepuogumyeckoil cUCTEME XHMHYECKHUX
aneMeHToB JI[.M. MenaeneeBa; CTpO€HHE aTOMa; HaXOXKACHUE B IIPUPOJE.
dusnyecKkue U XMMHUYECKUE CBOMCTBA alfOMUHMS. AMQOTEpHBIE CBONCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUS

3.6

Keneso: nonoxenne B lleproandeckor CUCTEME XMMHUYECKUX SJIEMEHTOB
J.N. MenaeneeBa; CTpoeHHUE aTOMa; HaxX0XKAEHUE B npupoje. dusnueckue
U XUMUYECKUE CBOMCTBA xkene3a. OKCuabl, THAPOKCHIBI U conu xenesa (1)
u xxenesa (III), ux cocra, cCBOKCTBA U MOTyUYEHUE

3.7

XHUMHUYECKUI SKCIEPUMEHT: O3HAKOMIIEHHE C oO0pa3liaMH METauloB
U CIUIaBOB, WX (DM3NYECKUMH CBOMCTBAMH; U3yUCHUE PE3yJIbTaTOB KOPPO3UU
METaJUIOB (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSA OKCHJA KaJdbliUsl W HaTpus C BOAOM (BO3MOXKHO
UCIIOJIb30BAHUE BUIEOMATEPUAIIOB); UCCIIEIOBAHNE CBOMCTB KECTKON BOJBL;
mpoliecca TOpEHHUs Kejle3a B KHUCIOpoJe (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHUATIOB); TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX peaklui Ha
WOHBI (MarHus, Kajabllvs, aJIFOMUHMS, ITMHKaA, xkene3a (II) u xenesza (I11),
Menu (II); HaOmromeHWe W ONMUCAHUE MPOLIECCOB OKpAIIMBAHUS TUIAMEHU

HOHaMMU HaTpus, Kalud W KaJlbOuA (BO3MO)KHO HCITIOJIB30BaHUC
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BHUJICOMATEPUAIIOB); HUCCIEAOBAaHUE aM(OTEPHBIX CBOWCTB THUAPOKCHUAA
ATIOMUHUSA W TUAPOKCHAA IIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4
no teme «BaxkHeiiive MeTasuibl U UX COSAMHEHUS

XUMHS U OKPY’KAroIas cpena

4.1

HoBsie maTepuaiibl 1 TeEXHOJNIOTUH. BeliecTBa u Marepuansl B MOBCEIHEBHOU
JKU3HU YeJIOBEKa. XUMUS U 3[I0pOBbE. be30ormacHoe ucnoib30BaHUE BEIIECTB
1 XUMHYCCKUX peakmuii B ObITy. [lepBas moMoIp mpu XMMHUYECKUX OKOTax
Y OTPABIICHUSX

4.2

OCHOBBI ~ DKOJIOTHUECKOW TIpaMOTHOCTH. XHUMHUYECKOE 3arps3HEHUE
okpyxarmen cpensl [IJIK. Ponb XuMuu B pElIEHUH 3KOJIOTHYECKHUX
npobaem. [TpupoaHbie HCTOYHUKH YTIEBOAOPOIOB (Yroib, IPUPOJHBIN ra3,
He(Th), IPOIYKTHI UX NIEPEPAOOTKH, UX POJIb B OBITY U IPOMBITINICHHOCTH

4.3

XUMHUECKUI IKCIIEPUMEHT: H3yueHHEe OOpas3IloB MaTepHalioB (CTEKIIO,
CIUIaBbl METAJIJIOB, OJIUMEPHBIE MaTEPHUAIIbI)
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MEPEYEHB (KOJUPUKATOP) IPOBEPSIEMbIX TPEBOBAHUI

K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHMUA

N IJIEMEHTOB COAEPKAHUSA 110 XUMHUHN

J1J1st mpoBeZIeHUs OCHOBHOI'O TOCYAapCTBEHHOTO AK3aMeHa 1o xuMuu (nanee — OI'D
M0 XUMHUHU) HCIONB3YEeTCs TMepedeHb (KoaudukaTop) MpoOBEpsEMbIX TpeOOBaHUN
K pe3yjibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTENbHOW MPOrpaMMbl OCHOBHOI'O OOILIEro
00pa3oBaHUs U PJIEMEHTOB COJIEPKAHUSI.

IIpoBepsiembie Ha OI'D o xumMuM TpeOGOBAHUSA K Pe3yIbTATAM OCBOECHMS
OCHOBHOI1 00pa3oBaTe/IbHOI NMPOrpaMMbl OCHOBHOT'0 00111€I0 00pa30BaHMs

Kon
TIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM 6a30BOT0
YPOBHSI OCBOEHHSI OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI
OCHOBHOT0 00111eT0 00pazoBanusi Ha ocHoBe PI'OC

1

Hp CACTAaBJICHHUC:

1.1

O TI0O3HABAEMOCTH SIBJICHHM TPHUPOJABI, MMOHWMaHHUE OOBEKTUBHOMU
3HQYMMOCTH OCHOB XMMMUECKON HAyKW KaK OOJACTh COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIEeH KyJIbTypbl U MPAKTHUECKOU
NESTETPHOCTH YEJIOBEKa B YCIOBUSX COBPEMEHHOTO OOIIeCTBa;
MMOHUMAaHHUE MECTA XUMHUHU CPEJIN IPYTUX €CTECTBEHHBIX HAYK

1.2

O Hay4HBIX METOAaxX ITO3HAHUA, B TOM YMCIIE DKCIEPUMEHTAJIbHBIX
U TEOPETUYECKUX METONAX HCCIECIOBAHUS BEIIECTB W H3YYCHUS
XUMHYECKUX peaKkuuu; YMEHHE UCIIOJIb30BaTh MOZEIN
IUTsL OOBSICHEHUSI CTPOCHUS ATOMOB U MOJIEKYJ

1.3

0 chepax npodeccroHaTbHON JSATCIBHOCTH, CBSA3AHHBIX C XHMHEH
U COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHXKCHHUSIX
XUMUYECKON HAyKH, YTO TO3BOJIAT OOYYaIOIIMMCS pPaccMaTpUBaTh
XUMUIO KakK cpepy cBoeii Oyymiei mpodecCHOHaTbHON NeITeTbHOCTH
U CJIeIaTh OCO3HAHHBIM BBHIOOP XMMHH KakK MPOGHIBHOIO IpeaMeTa
IIPH TIEPEX0/Ie Ha YPOBEHBb CPEHET0 OOIIEro 00pa3oBaHMs

BJ'Ia,Z[eHI/IC CHUCTEMOM XMMHYECKMX 3HAHUM U YMCHHUC IIPUMCHATDH
CUCTCMY XUMHNYCCKHX 3HaHI/II71, KOTOpasa BKIKOYACT:

2.1

BOKHEHUIIINE XUMHYCCKHE ITOHATHUS: XHMHUYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, BEHIECTBO, MPOCTOE U CIIOXKHOE BEUIECTBO, OJIHOPOJHAS
U HEOJHOPOJHAs CMECh, OTHOCUTEJIbHBIE aTOMHAasi U MOJIEKYJIIpHasi
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJSPHBIN
00beM, OKCHJ, KUCJIOTa, OCHOBAHHUE, COJb (CpedHsisi), XUMHUYECKas
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peaKkuus, pEeaKUUu COCAUHEHMS, PEaKIUU Pa3JIOKECHUS, pEeaKiuu
3aMeIeHUs, peakiuu oOMeHa, TerIoBOoN 3 deKT peakiuu, 3K30-
Y SHAOTEPMUUYECKHUE PEAKIMU, PACTBOP, MACCOBAs 10J XUMUYECKOTO
AJIEMEHTA B COEIMHEHUH, MacCcOBasi J10JIs1 ¥ IPOLIEHTHAs! KOHIIEHTpaLUs
BEIIECTBA B pAacTBOpE, SAAPO aTOMa, JJIEKTPOHHBIM CJIOW aroma,
aToOMHas OpOuTalb, paJINyC aTOMa, BAJICHTHOCTh, CTEIIEHb OKUCJICHUS,
XUMHUYECKasi  CBSI3b, AIEKTPOOTPULIATEIBHOCTb, NoJISIpHAs U
HEMOJISIpHAsA KOBAJICHTHAsA CBSA3b, WOHHAS CBS3b, METAILNIMYECKAS
CBSI3b, KpUCTAJTMYECKAs pelleTKa (aTOMHAas, MOHHAsI, METAJUTMYECKas,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHHOH, 3JIEKTPOJIUT U HEIIEKTPOJIUT,
ANEKTPONUTHUYECKAsT JIUCCOLMAIMs, pPEaKkIuu HOHHOrO OOMEHa,
OKHCJIUTEIBbHO-BOCCTAHOBUTEIIbHBIC peaxkuuu, OKHUCIIUTEIb
U BOCCTAHOBUTEIIb, OKHCIEHWE W BOCCTAHOBJIICHHUE, JJIEKTPOJIN3,
XUMHUYECKOE pPaBHOBECHE, OOpaTHUMble M HEOOpAaTHUMbIE PEaKIINH,
CKOPOCTb XMMMYECKOW peakuuu, kartanuszarop, [IJIK, kopposus
METAaJJIOB, CILJIABBI

2.2

OCHOBOIIOJIAralOIIME 3aKOHbl XWUMHH: 3aKOH COXPAHEHHS MAacCChl,
nepuoanueckut 3akoH J[.M. MeHneneeBa, 3aKOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJpo

23

TEOPUM  XHUMMHH: aTOMHO-MOJIEKYJISIpHAS TEopHs, TEOpUs
JNEKTPOIIUTUYECKON JUCCOLUALIUU

Bnanenue ocHOBaMM XMMHYECKON TPaMOTHOCTH, BKITFOUAKOIIEH

3.1

yYMEHUE MPABUIILHO UCIIOIH30BaTh N3YYCHHBIC BEIICCTBA U MATCPHUAITBI
(B TOM uucie MHHEpaJbHbIE YIAOOpPEHUS, METAIBI U CIUIaBHI,
MPOIYKTHI TepepabOTKh TPHUPOJHBIX HCTOYHHKOB YTJIEBOIOPOIOB
(yras, mpupomgHoro rasza, Hed)TH) B OBITY, CEJIBCKOM XO3SUCTBE,
Ha MPOU3BOCTBE U MOHUMAHNE 3HAYCHHUSI )KUPOB, OEIKOB, YTIEBOIOB
JUTSI OpTaHU3Ma YeJIOBEKa; YMEHHE TPOTHO3UPOBATh BIIMSIHUE BEIICCTB
U XUMUYECKUX IPOIECCOB HAa OPTaHW3M YEJIOBEKa M OKPYIKAIOIIYIO
MPUPOJIHYIO CPEy

3.2

yMEHHE UHTETPUPOBATh XMMHUYECKHE 3HAHUS CO 3HAHMSMH APYTUX
y4eOHBIX MPEIMETOB

3.3

HaJMYHUE OTbITa PAdOTHI C PA3IMYHBIMU WCTOYHHKAMU HWH(POPMAIHH
M0 XUMUU (Hay4yHas U HAYYHO-NIOMYJISIpHAs JIUTEpaTypa, CIOBapH,
CIIPAaBOYHUKH, THTEPHET-PECYPCHI)

3.4

YMCHHUC 00BEKTUBHO OLICHUBATDH I/IH(I)OpMaI_II/IIO O BfIICCTBAx, HX
IIPCBpAIICHUAX u IMPAKTHYCCKOM IMPUMCHCHHUHA u YMCHHUC
HCIIOJIB30BATh €€ OJIA PCIICHUA y‘-I€6HO-H03HaBaT€JII)HI>IX 3aJga4
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4 Brnanenne ocHoOBaMU MOHSITUHWHOIO arnmapata ¥ CHUMBOJUYECKOTO
S3bIKA XUMHH JUISI COCTaBJICHUSI (OPMYJT HEOPTaHUYECKHUX BEIIECTB,
YPaBHEHHM  XUMHYECKMX  PEaKUWii; OCHOBAMH  XUMHYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHON)

5 YMeHue 0OBSCHATH CBSA3b MOJIOKEHHS 3JieMeHTa B [lepuoamueckoit
CUCTEME C YHUCJIOBBIMU XapaKTEpPUCTHUKAMH CTPOCHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsia sjpa, oOIIee Yucio
AIEKTPOHOB), PACIPEHECICHUEM DIJIEKTPOHOB II0 SHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX NEPUOIOB, KATUS U KaJIbIUs

6 [IpencraBienue 0 NEPUOANYECKON 3aBUCUMOCTU CBOMCTB XUMUYECKUX
AJIEMEHTOB (paanyc aToma, JJIEKTPOOTPUIIATEILHOCTh), MPOCTHIX U
CJIOKHBIX BEILIECTB OT TMOJIOXKEHHUSI 3JieMeHTOB B llepmomnueckoit
cucreMe (B MaJIbIX MEPUOIaX U IIIaBHBIX MOJATPYIINAX ) U DJIEKTPOHHOTO
CTPOEHUS aTOMa

7 YMeHnue kiaccupuupoBarh:

7.1 XUMUYECKHUE JIEMEHThI

7.2 HEOPraHWYECKUE BEIIECTBA

7.3 XUMUYECKUE PEAKIUU

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTh W CTENEHb OKUCIICHHS XUMHYECKUX DJIEMEHTOB, 3aps
HOHA

8.2 BHJl XHMMHMYECKOM CBS3M M TUN KPUCTALIMYECKOHM CTPYKTYpbI
B COCJIMHEHUSIX

8.3 XapakTep cpeibl B BOAHBIX pACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUN)

8.4 OKHCJIMTEb U BOCCTAHOBUTENb

9 YMeHune xapakTepru30oBaTh GU3NIECKHE M XUMUIECKHAE CBOMCTBA:

9.1 IPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
KpeMHHH, a3zor, ¢ocdop, cepa, XJIOp, HATPUH, Kaduh, MarHHMH,
KaJbIIUM, ATFOMUHUM, JKEJIE30)

9.2 CJIOKHBIX BEIIECTB, B TOM YHCJI€ MX BOJHBIX PAacTBOPOB (BOJa,

aMMHaK, XJOPOBOAOPOJX, CEPOBONOPOL, OKCHUIABI M THAPOKCHIBI
meramioB | — IIA rpynn, amomunus, menu (II), nunHka, xenesa
(IT'u III), oxcuawt yraepoaa (Il u IV), kpemuus (IV), azota u pochopa
(III u V), cepst (IV u VI), cepuucras, cepHas, a30TUCTasi, a30THas,
dbocdopHas, yroiabHas, KpDEMHHUEBAsE KUCIOTA U UX COJIH)
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93 IPOTHO3UPOBATh W XapakKTepu3oBaTb  CBOWCTBA  BEIIECTB
B 3aBHUCHUMOCTH OT MX COCTaBa W CTPOCHUS, MPUMEHEHUE BEILECTB
B 3aBUCUMOCTH OT HX CBOWMCTB, BO3MOXHOCTb MPOTEKAHUS
XUMUYECKUX MPEBPAIICHUIN B PA3JIMUHBIX YCIOBHIX
10 YMeHue COCTaBIATh MOJIEKYJISIPHBIE U MOHHBIE YPaBHEHUS PEaKIIUid,
B TOM YHCJIE:
10.1 peakIuii FOHHOTO OOMeHa
10.2 OKHCJIUTEJIbHO-BOCCTAHOBUTEIbHBIX PEAKIUN
10.3 WUTIOCTPUPYIOIINX ~XUMHUYECKHE CBOWCTBA W3YYEHHBIX KJIACCOB
(rpymm) HeOpraHUYECKUX BEUIECTB
10.4 MOATBEPKAAOIINX TEHETUUECKYO B3aUMOCBSA3b MEXK1Y HUMU
11 YMeHue BIUUCIATH (IPOBOAUTH PACUETHI):
11.1 OTHOCHUTEJIbHYI0 MOJIEKYJSIPHYI0O W MOJIIPHYIO MAacChl BEIECTB,
MacCCOBYIO JOJI0 XUMHUYECKOT0 AJIEMEHTa B COETMHEHUNU
11.2 MAacCOBYIO JIOJIFO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €ro Maccy, 00beM ra3oB
11.4 [0 YPABHEHUSIM XUMHYECKHUX PEAKIHH M HAXOJUTh KOJIMYECTBO
BEIIECTBA, 00BEM U MACCy peareHTOB WM MPOYKTOB PeaKuu
12 Bnanenue (3HaHue OCHOB):
12.1 OCHOBHBIMM  METOJaMH  HAy4yHOTO TMO3HaHUS  (HaOmoJeHue,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE) TIPU W3YyUYECHUH BEILECTB
U XUMHUYECKUX SBJIEHUH; yMeHue copMyiupoBaTh MpodIeMy
U TIPEJUIOKUTH MYTH €€ PEIICHUS
12.2 0e3omacHOM pabOThl ¢ XMMUYECKHUMHU  BEHIECTBAMU, XUMHUYECKOMN
MOCyI0M U TabOpaTOPHBIM 000PYAOBAHUEM
12.3 MpaBuJiaMu 0€30MacHOT0 OOpalIeHus C BEIIECTBAMU, UCTIOIb3yEMbIMU
B MTOBCETHEBHOM KU3HU, MPABUIIAMU MOBEJICHUS B IIEJISIX COEPEIKECHMUS
3I0pOBbsl M OKpY»Kalolel NpUPOAHON Cpejbl; MOHMMaHUE Bpeaa
(omacHOCTH) BO3JEHUCTBUSI HA >KUBBIE OPraHU3MBI OINpPEEIECHHBIX
BEIIIECTB, CIIOCOOOB YMEHBINECHUS U MPEAOTBPAIIEHUS WX BPEIHOTO
BO3JICUCTBUSA
13 Hannuune npakTudyecknx HAaBBIKOB IJIAHHUPOBAHUSI U OCYIIECTBIICHUSA

clIeaAyromux XUMHYCCKHUX SKCIICPHUMCHTOB!
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13.1

M3Y4YEHUE U ONUCaHNEe (PU3NYECKUX CBOWCTB BELIECTB; O3HAKOMIICHHUE
¢  (u3MUeCKUMH M  XUMHUYECKUMHU  SBJICHUSMHU;  OIBITHI,
WUTIOCTPUPYIOIINE IPU3HAKY IPOTEKAHUS XUMUUYECKUX peaKklui

13.2

U3y4YeHHE CIIOCOOOB pa3/ieNeH s cMecen

13.3

MOJTy4YEeHUE KUCJIOPOJIa U U3yUEHUE €r0 CBOMCTB; MOJyYEHUE BOJIOpOAa
Y U3YYEHHE €r0 CBOMCTB; MOJYYEHUE YTIJIEKUCIIOrO ra3a U U3yYCHHUE
€ro CBOMCTB; IMOJYYEHHE aMMHAaKa U U3y4YEHUE €r0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHOM MacCOBOW JOJIEU
PacTBOPEHHOI'O BEIlIECTBA

13.5

NPUMEHEHUE  HMHAUKATOPOB  (JlaKMyca, METUJIOpaHkKa
u denondTasienna) AJig ONpeIeTIeHUsT XapaKTepa CpelIbl B pacTBOpax
KHUCIIOT U LIEN0Yel

13.6

HCCIICIOBAHHE M OINMCAHUE CBOWCTB HEOPraHWYECKUX BEILECTB
PAa3IMYHBIX KJIACCOB; U3YUYCHUE B3aUMOJECHUCTBUS KUCIOT C METaJUIaMH,
OKCHUJIAMHA  METAJUIOB, PACTBOPUMBIMM W HEPACTBOPUMBIMHU
OCHOBAHMSIMHU, COJISIMH; IIOJIyYCHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHECHHUE OJIHOTO Me€Tajula JPYrMM M3 pacTBopa  COJIH;
ucciaeoBaHue aM(OTEPHBIX CBOWMCTB THIPOKCHUIOB AFOMUHMS
U IIMHKA

13.7

pelIeHrne IKCIEPUMEHTANIBHBIX 3a/1ay 10 TeMaM: «OCHOBHBIE KJIaCcChl
HEOPraHNUYEeCKUX COCIUHEHUI»; «DIEKTPOTUTHYECKAS
auccoumanusy; «BaxHelIlne HeMeTalllbl W HUX COCAUHCHUS;
«Baxkneie MeTalIbl M UX COCITMHCHUS

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WUTIOCTPHPYIONIHE  MPU3HAKU
MPOTEKaHUSI PEaKIWi HOHHOTO OOMEHA; KAa4YeCTBEHHBIC PEAKIIUU
Ha MPUCYTCTBYIONIUE B BOAHBIX PACTBOPAX HOHBI: XJIOPHUA-, OpOMU-,
womuna-, cynbdar-, ¢dochar-, kapOoHaT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-MOHBI, KATUOHBI aMMOHMS, MarHusl, KaJbIUsl, aTFOMUHUSA,
xenesa (2+) u xenesa (3+), meau (2+), uHKa

14

YwMenue:

14.1

MNpCaACTABJIATE PE3YJIbTATBI JKCIICPUMCHTA B q)OpMC BBIBOOB,
JOKa3aTCJIbCTB, Fpa(l)I/IKOB 141 Ta6J'II/IH U BBIBJIATH OSMIIMPHUYCCKHUC
3dKOHOMCPHOCTHU

14.2

YCTaHaBIIMBAaTh CBS3U MEX/y pealbHO HAOII0OAAEMbIMU XUMUYECKUMU
SBJICHUSIMU U MIPOLIECCAMU, IPOUCXOIAIIMMU B MAKPO- U MUKPOMUDE,
OOBSACHATH MPUYUHBI MHOTOOOPA3us BEILIECTB
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Hepequb IJIEMECHTOB COACPKAHUA, IPOBEPACMBIX HA OCHOBHOM I'OCYAapPCTBEHHOM
IK3aMEHE 110 XUMHUH

Kon

[TIpoBepsieMblil 3JIEMEHT COJIEPIKAHUS

1

HepBOHaLIaJIBHLIC XUMHUYCCKHUC ITIOHATHA

1.1

Yuctele BemecTBa U cMecr. CiocoObI pa3aeieHus cMecei

1.2

ATOMEBEI U MOJICKYJIbI. Xumuueckue d3J1eMeHThl. CHUMBOJIBI XMMHYECKUX
9JICMCHTOB. HpOCTBIe H CJIOXXHBIC BCIICCTBA.

1.3

Xumudeckas (opmyna. BalleHTHOCTP aTOMOB XHMHYECKUX DJIEMEHTOB.
CreneHp OKUCIEHUS

1.4

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTHocuTenbHAs aTOMHAs Macca.
OTtHOCUTENbHAS MOIJICKYJIAApHAasA Macca. Maccosas JOJIsI  XUMHUYCCKOI'O
2JICEMCHTA B COCAUHCHHNU

1.5

KonmdectBo BemectBa. Monb. Momnsipaast macca. Momsipablii 00beM ra3oB.
B3anMoCBs3b KOJIMUECTBA, MACCHl M YMCIIA CTPYKTYPHBIX €AUHUL] BEILIECTBA

1.6

Du3NMYECKUE U XUMUYECKUEC SIBIICHUSA. XUMHUYECCKas pCaKnus 1 €€ IIPU3HAKHU.
3aKoH COXpaHCHHA MACCHI BCIICCTB. XHUMHYECKHE YPaBHCHUA

ITepuonnueckuit 3akoH u [lepuoanyeckas cucTeMa XUMUYECKUX DJIEMEHTOB
J.N. Menneneea. CTpoeHue aTOMOB

2.1

[Ieprnonnueckunt 3akoH. Ilepruonnueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
.. Menneneea. Ilepuoapl u rpynibl. QU3NYECKUN CMBICIT TTOPSAKOBOTO
HOMEpa, HOMEPOB MEPHUO/IA U TPYIIIHI JIEMEHTA

2.2

Crpoenue atomoB. CoctaB aTOMHBIX siziep. MI30Tonbl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB TEPBBIX 20 XUMHUYECKHUX DJIEMEHTOB
ITepuoanueckoit cucremsl J1.11. MenneneeBa

23

3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHYECKUX 3JEMEHTOB IEPBBIX
Tpex MEpUO/OB, KaJIns, KaJIbIUs (pamuyca aTOMOB,
AIIEKTPOOTPUIIATEILHOCTH, METANTMYECKUX U HEMETAINIMYECKUX CBOMCTB) U
UX COCIMHEHUH B COOTBETCTBUM C TIOJIOKEHHUEM DJIEMEHTOB B
[lepuonnueckoi cucTeMe U CTpPOEHUEM UX aTOMOB

Crpoenue BelecTa

3.1

Xumudeckass cBsizb. KoBaneHTHas (ToJisipHass U HEMOJISIpHAsi) CBS3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHUUYECKUX d3JIeMEHTOB. VoHHas  CBs3b.
MeTtammnyeckas CBA3b
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3.2

Tumnel KpUCTAUIMYECKUX PEIICTOK (aTOMHAs, WOHHAs, MeETaUIMYecKas),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTATUIMYECKOMN PEIIETKU U BUIA
XUMHUYECKOU CBS3U

Baxxnenmme npeacTaBUTEIM HEOPraHMYECKUX BelIecTB. Hemerauibl U ux
coequHeHNA. MeTajuibl U UX COeTUHEHUSA

4.1

Knaccuduxkaius 1 HOMEHKIaTypa HEOPraHWYECKUX COCAMHEHUI: OKCUIOB
(coneoOpa3ytoiue: OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe)
U HecoJieoOpa3yollre; OCHOBaHUH (I1eJI0YHM U HEPACTBOPUMBIE OCHOBAHUS );
KUCTOT (KHUCIOpOACOAepX alue ¢ OECKUCIOPOJHbIE, OIHOOCHOBHBIC
1 MHOT'OOCHOBHBIE); COJIel (CpeaHUX U KUCIIBIX )

4.2

®duznyeckne U XUMHYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB:
BOIOPO/Ia, XJIOpa, KUCIOPO/a, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHHUs

4.3

Pu3NYECKUE U XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAIIJIOB: JINTHS,
HATpus,  Kajlus, MarHus W Kajiblus,  aJIOMHHUS,  JKeJye3a.
DNEeKTPOXUMHUYECKHUH s/l HANIPSKEHU N METAIIIOB

44

dum3nueckue W XUMHUYECKHE CBOKWCTBA  BOJOPOIHBIX  COCITUHEHHI
HEMETaJIOB: XJIOPOBOJIOPO/Ia, CEPOBOIOPOJIA, AMMHUAKA

4.5

duznyeckre U XMMUYECKHE CBOMCTBA OKCUIOB HeMeTaiuioB: cepol (IV, VI),
azora (II, 1V, V), dochopa (IlI, V), yrnepona (II, IV), xpemuus (IV).
[Tony4yeHne OKCHUI0B HEMETAIIOB

4.6

XUMHUUYECKHE CBOMCTBA OKCUIOB: MeTaiioB IA — IITA rpynm, nuHka, Meau
(IT) m xene3a (11, III). ITomy4yeHne OKCHUI0B METAILIIOB

4.7

XHWMUYCCKHE CBOWCTBA OCHOBaHMKW MW aM(OTEPHBIX THAPOKCHIOB
(Ha m¥pumepe THAPOKCHAOB AaIIOMUHHMS, Kele3a, IuHKa). [lomydeHue
OCHOBaHHI U aM(POTEPHBIX THAPOKCUIOB

4.8

Oo6mue XUMHUYECKHUE CBOMCTBA KHUCJIOT: XJIOPOBOJIOPOAHOM,
CEPOBOJIOPOTHOM, CEPHUCTOM, CEPHOM, a30THOMU, (hochHOpHON, KPEMHUEBO,
yroiabHOM. OcoOble XUMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpHOMU
Y a30THOM KUCHOT. [lonydyeHnue Kucimor

4.9

OO6mue xuMHIecKue CBoMCTBa cpenHux coieil. [lomyuenue comeit

4.10

[Mony4yenne, cobupanue, pacro3HaBaHHE BOJAOPO/A, KACIOPOAa, aMMHUAaKa,
YTIEKUCIIOTO Ta3a B Ia0opaTOpUH

4.11

[TonyyeHne amMmuaka, CEpHOM M a30THOM KHCIJIOT B MPOMBIIIJIEHHOCTH.
OO61mue crnocoObl MOTyYeHHS] METAILIIOB

4.12

['eneTnueckas cBI3b MCXKAY KllaCCaMM HCOPTraHUYCCKHUX COGI[I/IHCHI/Iﬁ

XUMHUYECKHE pEAKIUU
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5.1

Knaccudukanus XUMUYECKHX PEAKIUM MO pPa3IuYHBIM IpPU3HAKAM: I10
YUCIly M COCTaBy Yy4YacCTBYIOIIMX B PEaKUHUM BEUIECTB, MO TEIIOBOMY
ahPexTy, M0 UBMEHEHUIO CTENEHEH OKUCIICHUSI XUMUUECKUX DJIEMEHTOB

52

TernoBoi >PheKT XUMUYECKON peaklui, TEPMOXUMUYECKUE YPAaBHEHUS.
DK30- ¥ SHAOTEPMUYECKUE peaKuu. TepMOXUMUYECKUE YPAaBHEHUS

53

OKHCIUTENHbHO-BOCCTAHOBUTEIIHHBIC PCaKInu. Oxucnurenu
n BOCCTAaHOBUTCIIH. Hpoueccm OKHCJICHUA u BOCCTAHOBJICHUS.
3JI€KTpOHHBII>'I 0ajaHC OKMCIUTEILHO-BOCCTAHOBUTEIILHOM pCaKkununu

54

Teopust  BAEKTPOIUTHUYECKOW  JIuccouranvu.  KaTWOHBI,  aHHOHBI.
DNEKTPOAUTHl M HEINCKTPONUThl. CuibHblE W CjlaOble DSIEKTPOIUTHI.
CreneHb AuccoUMaIn

5.5

PG&KHHI/I MOHHOT'0 0OMeHa. Y CJIOBUSA IMPOTCKAaHUA pCaKHI/Iﬁ HOHHOI'O O6M€Ha,
IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHUA peaKuHﬁ

XUMHS ¥ OKPY’KAIOIIas cpeia

6.1

BemecTtBa u marepuainbl B MOBCEIHEBHOM XHU3HM 4YeJOBeKa. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX pEaKIUid B 1a00OpaTOpUu U OBITY.
ITepBas momoIIb NP XUMUYECKUX 05KOTaX U OTPABJICHUSIX

6.2

XUMHUUYECKOE 3arpsi3HEHUE OKpY)Karomel cpeabl (KUCIOTHBIC JOXKIH,
3arpsi3HEHUE TTOYBBI, BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHS
[Ipenenvuas gomyctumas koHueHTpamus BemiectB (I1JIK). Poxs xumum
B PCIICHUU 3KOJIOTHMUECKUX MpoOIeM. YCWICHHEe MapHUKOBOTO 3(ddekra,
pa3pylieHrne 030HOBOTO CJIOS

6.3

[Tpumenenue cepsl, a3oTa, hocdopa, yriepoaa, KpEMHHUS U UX COCTUHEHUN
B OBITY, METUITMHE, IPOMBIIIJICHHOCTH U CEIBCKOM X03siicTBe. [I[puMeHeHue
METaJVIOB U CIIaBOB (CTajb, YyTyH, AIOPAIIOMUHUMN, OpoH3a) B OBITY
M TPOMBINUIEHHOCTH HMX coeauHeHuu. [IoHsTHE O KOppO3MH METaJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UH

6.4

[TpupoaHbIE UICTOYHUKH YTIEBOAOPOIOB (yTOib, TIPUPOIHBINA Ta3, HE(DTH),
MPOAYKTHI UX MepepadoTKu (OEH3UH), UX POJIb B OBITY M IPOMBIIIJIEHHOCTH

6.5

[TepBoHaYaJIbHBIC TTOHATHUSL 00 OPraHMYECKUX BEIIECTBaX KaK O COCTMHEHUSIX
yriiepoga (MeTaH, 3TaH, TUJIEH, allETWICH, 3TaHOJI, TJIULEPUH, YKCyCHas
kuciora). [loHsTHE 0 OGMONOrMYEeCKH BaXKHBIX BEIIECTBAX: JKUpax, Oeikax,
YIJIEBOJIaX — M UX POJIU B KU3HU YETIOBEKA

Pacuertsr:

7.1

1o opmysiaM XUMUYECKUX COETMHEHUIN

7.2

Macchl (MacCOBOI) JIOJM PACTBOPEHHOIO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKNM YPaBHCHUAM
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