MYHULIMNANBHOE BIOKETHOE OBLLEOBPA30OBATENBHOE YYPEXOEHNE
CPEOHAA OBLLEOBPA3OBATEJIbHAA WKONA Ne11 FTOPOOA HEBUHHOMBICCKA
NMEHW KABAJIEPA OPOEHA MY>XXECTBA 3.B. CKPUMHNKA

PABOYAA NPOrPAMMA OCHOBHOIO
OBLLIEFO OBPA30BAHMA

XNMUA

5A30BbI/ YPOBEHb

(8-9 KITACCOB)

I'r. HEBUHHOMbBICCK



Pabouass mporpamma IO XWMHUHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHMsI CcOCTaBjleHa Ha OCHOBe TpeOoBaHUIl K pe3yJibTaraM
OCBOCHHSI OCHOBHOH 0O0Opa3oBaTeIbHOW IIpOrpaMMBI OCHOBHOTO
obmrero obOpa3oBaHUS, MPEICTAaBIICHHBIX B deneparTbHOM
rocyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApTe€ OCHOBHOrO OOIIero
oOpazoBaHUs, ¢ Y4ETOM pacupene€HHBIX MO KilaccaM MHPOBEPSIEMBIX
TpeOboBaHHUH K pe3yjbTaTaM OCBOEHHS OCHOBHOI 0Opa3oBaTelbHOM
nporpaMMbl  OCHOBHOro oOmiero oOpa3oBaHUS U BJIEMEHTOB
coZlep KaHMsI, TIPEACTAaBICHHBIX B Y HUBEPCAIIBHOM KOAU(HUKATOPE 1O
XUMHUH, a TAaK)KE Ha OCHOBE MPOrpaMMBI BOCHHUTAHHUsS OOYyYarolIuXCsi
MpU TIOJIy4Y€HWH OCHOBHOro oOmiero oOpa3oBaHHs H C Y4ETOM
Konuenmuu npenogaBaHusi y4eOHOTO TpeaMeTa

«XuMHSI» B 00pa3oBaTeIbHBIX OpraHu3aiusax Poccuiickoit @enepamnuu,
peayn3youX OCHOBHEIE 00meoOpa3oBarejabHbIe MPOTpaMMbl (YTB
Pemrennem Komternn Munnpocsemenust Poccun, nporokou ot 03.12
.2019 N TIK-48H) .

TTOACHUTENBHAS 3ATTUCKA

CoryacHO cBOeMy Ha3zHadueHHMIO paboudas mnporpamma naér
IIpEeCTaBICHUE O LeJISAX, OOIeld cTpaTernu o0y4YeHHs, BOCIIUTaHUS
U pa3BuTUs OOydYalol[MXCs CpEJICTBAMH Y4YeOHOro mpeameTa
«XHUMHA»; yCTaHABIMBAaeT 00s13aTeIbHOE MPEIAMETHOE COJepKaHHE,
IIpexycMaTpuBaeT  paclopelelieHHe ero 1o  Kjaccam |
CTPYKTYPHPOBAaHHE €ro II0 pasaeiaM M TeMaM Kypca, OonpeneiseT
KOJWYECTBEHHBIE M KauyeCTBEHHBIE XapaKTEPUCTHUKU COICpKaHUS;
naéT pacrnpenereHre y4eOHBIX YacOoB IO TEMaTHYSCKHM pa3aesaM
Kypca H  IIOCIENOBAaTEeJILHOCTh HMX H3Y4YEHHS C  y4E€TOM
MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3eH, JIOTUKH Yy4eOHOTO
rporecca, BO3PAaCTHBIX OCOOCHHOCTEH OOyYaroIIuXcs; ONpeelIsieT
BO3MOXHOCTH  IIpeaMera Ul pealiM3auuyd  TpeOOoBaHUHM K
pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTENIbHON NMpOrpaMMbl Ha
YPOBHE OCHOBHOTrO 00Iero oOpa3oBaHus, a Takke TpeOOBaHUU K
pe3yibTratraM oOOydYeHHsT XUMHH Ha YpOBHE IeJiell U3y4YeHHs
npeaMera  H OCHOBHBIX BUIIOB y4eOHO-TT03HaBaTeIbHOU
JIeATEeNbHOCTH/ YUYCOHBIX NeHCTBUM yUSHHUKA II0 OCBOCHHIO yUeOHOTO
COJZIep>KaHUS .

ObLLIAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «XWUMWA»

BKJ'Ia,Z[ yqe6H0r0 npeamMera «XuUMHSI» B JOCTHIKCHHUC uenef/'l ocC-
HOBHOI'O 0611161"0 O6pa3OBaHI/I$I O6YC.J'IOB.]'I€H BO MHOTOM 3HaA4YCHHCM
XUMHUYIECKOM HAaYKHU B IO3HAHWHU 3aKOHOB IMPUPOJbI, B pa3BUTHUHU



MPOU3BOUTEIBHEIX CHJI OOIecCTBa W CO3JAaHUU HOBOI 0a3bl MaTepH-
aTbHON KYJIBTYPHL.

XuMusiT KakK  DIEMEHT CHCTEMBI C©CTSCTBEHHBIX  HayK
pacripocTpaHmia CBOE BIIMSHHE Ha BCe OOJIACTH YEIIOBEYECKOTO
CylLIECTBOBaHMs, 3ajiajna HOBOE BHUJICHHE Mupa, crajia
HEOTHhEMJICMbIM KOMITOHEHTOM MHPOBOH KYJIBTYPHI,
HEOOXO/IUMBIM YCIIOBHEM >KHU3HH OOIIecTBa: 3HAHUE XHUMHHU
CITY>KUT OCHOBOU 111 (pOpPMHUPOBAHUS MHUPOBO33PCHHUS YCIOBCKA,
€To TPEJICTABIICHUN O MaTepUaIbHOM €JUHCTBE MUPA; BAXKHYIO POJIb
UTparOT dopmupyemsbie XUMHUECH npesicTaBICHUS o
B3aMMOIIPEBPAIIICHUSIX DJHEPTHU U 00 DSBOJIOIHAU BCIISCTB B
nNpupojJe; COBpEMEHHass XWUMHUsS HalpaBjeHa Ha  pelleHue
MII00AILHBIX MPOOJIEM YCTOWYHMBOTO pa3BUTHUS 4YeJIOBEYSCTBA —
CBIPLEBOIA, DHEPreTUYEeCKOM, OHIIEBOI u 9KOJIOTHYECKOU
0e30IMacHOCTH, POOIEeM 3PaBOOXPAHCHUS .

B ycrnoBusix Bo3pacTaroiiero 3HaueHusi XUMHUHU B )KU3HU 00IecTBa
CYLISCTBEHHO IIOBBICHJIACh POJIb XWMHYECKOro oOpa3zoBaHus. B
IUTaHE COLMAJM3allMM OHO SBJISETCS OJHHM W3  YCIOBUH
dopMupOBaHUS HHTEIUICKTA JIMYHOCTA W TapMOHHUYHOTO €&

pa3BUTHSL.
CoBpeMEHHOMY YE€JIOBEKYy XHMHUYECKHE 3HAHMS HEOOXOIUMBI IS
npuoOpeTeHUst 0O0IIEKYJIBTYPHOTO YPOBHH, MO3BOJISIIOIIETO

YBEPEHHO TPYAUTHCA B COLIMYME M OTBETCTBEHHO Y4YacTBOBATh B
MHOTrooOpa3HoO#W KHU3HU OOIeCTBa, [JISI OCO3HAHHUS BaXKHOCTH
pa3yMHOI0 OT- HOLIEHHUS K CBOEMY 3IOPOBBIO U 3JOPOBBIO IPYIUX, K
OKpY>Karoliel NpUpoAHOU cpele, AJIsl TPaMOTHOIO IIOBENECHUS IIpU
HCIIOJIb30BAaHUHU PA3JIMYHBIX MaTEepHaJIOB M XMMHYECKHX BEIIECTB B
IIOBCEJIHEBHOM >KU3HHU.

Xumuueckoe 00pa3zoBaHWe B OCHOBHOM IIKOJIE SIBISETCS 0a30BBIM
II0 OTHOLIEHHWIO K CHCTeMEe OOIIero XMMHYECKOro OoOpa3oBaHUA.
ITooToMy Ha COOTBETCTBYIOIIEM €My YyPOBHE OHO pealn3yer
Oopucymue oOIIeMy XUMHYECKOMY OOpa30BaHHUIO  KITFOUEBBIE
LIEHHOCTH, KOTOPBIE OTPa)KaloT roCcyAapCTBEHHbIE, OOIIECTBEHHEIE U
HHIUBHIYIBHBIE IIOTPEOHOCTH. DTHM OIIpeleNsieTCs] CYIIHOCTh

obmieit  crparerum  OOydYeHUs, BOCIHUTAHUA ©W  Pa3BUTHA,
00y4Jaromuxcsl CpeICTBAMHU yIEOHOTO mpeaMeTa « XUMUS».
Nzyuenune npeaMera: 1) CIIOCOOCTBYET peanuzanuu

BO3MOXHOCTEH 11 CaMOpPa3BUTHSA U (POPMHPOBAHHS KYJIbTYpPBI
JTUYHOCTH, €€ o0mme 1 PyHKIHOHATbHOH TPaMOTHOCTH;, 2) BHOCHUT
BKJIaJ B ()OPMHUPOBAHHE MBIIIJICHUS U TBOPYECKHUX CIIOCOOHOCTEH
TOJAPOCTKOB, HaBBIKOB ux CaMOCTOSITEIbHOMN y4eOHOH
NIeSITEIbHOCTH, JKCHEPUMEHTAIBHBIX M HCCIEIO0BAaTEIbCKHUX
YMEHHUHN, HEOOXOAMMBIX KaK B MOBCEIHEBHOM >XM3HHU, TaK U B
npodeccCHOHAITLHON AesITEIbHOCTH;

3) 3HaKOMHUT cO creuuGUKON HAyYHOTO MBIIUICHHS, 3aKJIaIbIBaCT



OCHOBBI LIEJIOCTHOTO B3IJIAJa HAa €JUHCTBO HPUPOABI U YEIOBEKa,
SIBIISIETCS OTBETCTBEHHBIM 3TarioM B bopmupoBannmu
€CTECTBEHHO-HAayYHOH IpaMOTHOCTH NOJIPOCTKOB; 4) CIOCOOCTBYET
(hopMHUpOBaHMIO IIEHHOCTHOT'O OTHOWIEHHSI K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K M[OpUpOJe, K UYeI0OBEKy, BHOCHUT CBOM BKJIax B
JKOJIOTHYECKOE 0O0pa30oBaHKE NIKOJILHUKOB.

HaszBanHble HamnpaBieHUsS B OOy4YE€HUM XUMHH 00eCTedmBaroTCs
cnenupuKoN colepKaHus MpeaMeTa, KOTOPBIA SBISETCS IeJaroru-
YEeCKH aJanNTHPOBAaHHBIM OTpaX€HHEM 0a30BOW HayKH XHUMHHU Ha
onpeneréHHOM JTare e€ pa3BUTHUSA.

Kypc xuMum OCHOBHOM IIKOJIBI OPUEHTUPOBAH Ha OCBOEHHUE
0o0y4JaronMMHUCsiT OCHOB HEOPTAaHMYECKOW XHUMHUH M HEKOTOPBIX
MOHSITUM.

CrtpykTypa cojaepkaHus Iipeamera copMHpOBaHa Ha OCHOBE
CHUCTEMHOTO Mojaxoja K ero nzydeHuro. ConepkaHue CKiIaablBaeTCs
M3 CHCTEMBl IIOHSITHH O XHMHYECKOM DJIIEMEHTE U BCHIICCTBE H
CHUCTEMBbI TIOHATHH O XUMHYecKOW peaknuu. OOe STH CUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl MO MPHUHIMILY IIOCJIEIOBATEIBHOTO
pa3BUTHS 3HAaHUM Ha OCHOBE TEOPETUUYECKUX IIPEACTaBICHUN
pa3sHOro YpOBHSA: aTOMHO-MOJIEKYJISIDHOTO Y4Y€HUS KaK OCHOBBI
BCEro ecTecTBO3HaHUsA, ypoBHs Ilepuoauueckoro 3akona JI. .
MeneneeBa Kak OCHOBHOTO 3aKOHAa XHMHHM, YUYEHHUsSI O CTPOCHHUU
aToMa Hu XUMHYECKOH CBSI3H, peaCTaBICHUN 00
3JIEKTPOJIMTUYECKONM  JMCCOLMALIMM  BEIIECTB B  pacTBOpax.
Teopernuecknue 3HaHUSI PACCMATPUBAIOTCSI HA OCHOBE SMIIMPUYECKHU
MOy Y€HHBIX u OCMBICJIEHHBIX (axros, pa3BHUBaIOTCS
IIOCJIE0BATEIPHO OT OJHOTO YPOBHS K JpPYyromy, BBIIIOJHSS
GyHKIMM OOBSICHEHHS M NPOTHO3UPOBAHMS CBOMCTB, CTPOSHHUS U
BO3MOXXHOCTEH  NPAKTHYECKOro IIPUMEHEHHUS ¢  IOJyYEHUs
U3y4aeMBbIX BEIIECTB.

Takas  opraHm3zamust  cOAEpXXKaHHUsI  Kypca  CIIOCOOCTBYET
OPEACTABICHUIO XHUMHUYECKOM COCTaBISIOIIEN HAay4YHOW KapTHUHBI
MHUpa B JIOTHKE €€ CHUCTEMHOW mnpuponbl. TeM caMbIM
oOecrieynBaeTCss BO3MOXKHOCTH (DOPMHUPOBAHUSI y OOYUYaAIOIHXCS
IICHHOCTHOTO OTHOWIEHUS K HAayYHOMY 3HAaHHIO M MeEToJaM
MO3HAHMUSI B HayKe. BaXHO Takke 3a- METHTh, YTO OCBOCHHE
cozepKaHUsA Kypca MPOUCXOIUT C MPUBICUCHUEM 3HAHWM W3 paHee
M3YYEHHBIX KypcoB: «OKpyXaromui MUp»,

«buomorusa 5—7 knacce» n «Dusmka 7 KiIacc».

LUESN U3YMEHWA YHEBHOIO NPEAMETA «XUMMKA>

K HanpaBieHHIO NEPBOCTENEHHONW 3HAYUMOCTH IIPU peannu3alvy
oOpazoBaTenbHBIX (QYHKIUH mpeaMeTa « XHUMHUsS» TPATUIIMOHHO OT-
HOCAT (OpMHUpPOBaHHUE 3HAHWI OCHOB XMMHYECKOW HAyKH Kak oOmna-



CTH COBPEMEHHOI'0 €CTECTBO3HAHUA, IPAKTUYECKOH [esSTEeNbHOCTU
YenoBeKa U KaK OJTHOTO W3 KOMIIOHEHTOB MHUPOBOIl KyJbTypHhl. 3asada
npeaMeTra COCTOUT B (DOPMHUPOBAHUH CHCTEMBI XMMHUYECKUX 3HAHUU
— BakHeWmMXx ¢(akTOB, IIOHSITHH, 3aKOHOB M TEOPETHYECKHUX
MOJIOKECHU M, JOCTYITHBIX 00001IeHUH MUPOBO33PEHUYECKOTO
XapakTepa, si3plKa HayKH, 3HaHW O HAay4YHBIX METOJaxX H3y4YCeHHUs Be-
MIECTB M XWMHYECKHX peaknuii, a Takke B (OPMHUPOBAHUU U
pa3BUTUH YMEHHMH U CIOCOOOB [ESITEIBHOCTH, CBSI3aHHBIX C
IUIAHUPOBAaHUEM, HaONIOJAEHUEM U MPOBEACHUEM XHUMUYECKOI'O
SKCIEPUMEHTa, COOIIOEHHEM IpaBUI OE30MIacHOr0 OOpalleHHs C
BEIIECTBAMH B ITO-BCETHEBHOM KHU3HMU.

Hapsimy ¢ »TuM 1enu wu3ydeHUs IIpeaMeTra B IporpamMMme
YTOYHEHBI U CKOPPEKTHUPOBAaHBI C yYETOM HOBBIX NPHOPHUTETOB B
CUCTEeME OCHOBHOro obuiero obpaszoBanusa. CeromHs B oOpa3oBaHUU
0co00 3Ha4YMMOIl NOpHU3HAETCS HANPaBICHHOCTh OOy4YeHHs Ha
pa3BUTHE U  caMOpa3BUTHE JIMYHOCTH, (opMupoBanue eé&
MHTEJUIEKTa M o0meill KynbTypbl. OOydeHHE YMEHHIO YUYHUThCS U
MIPOJOJIKATh CBOE 0Opa30BaHUE CAMOCTOSITEILHO CTAHOBUTCS OJIHOM
W3 BaXXHEHUIINX (PYHKIIUH yUeOHBIX TPEIMETOB.

B cBsi3u ¢ 5TUM NpU U3yUYEHUHU IIpeIMETa B OCHOBHOM LIKOJIE J10-
MHHHUpYIOIIee 3HaYeHHe NPHOoOpesn Takue e, Kak:

6 (GopMupOBaHHE HWHTEIJICKTYAJILHO Pa3BUTOH JIMYHOCTH, T'OTOBOI
K caMoOOpa30BaHHIO, COTPYIAHHYECTBY, CaMOCTOATEIBHOMY
NPUHSITHIO pEIICHUH, CIOCOOHOW ajganTHUpOBaThCs K OBICTPO
MEHSIOIIUMCSI yCIIOBUSM KU3HHU;

6 HaAMpPaBJIEHHOCTh OOYYE€HHs Ha CHCTEMAaTH4YeCKOe MNpHOOIIeHHe
ydJammxcs K CaMOCTOSTEIIbHOI ITO3HAaBaTEIbHOW NEATEIbHOCTH,
HAy4YHBIM MeTOJaM II03HaHMA, (POPMHUPYIOIMIMM MOTHBAIHIO H
pa3BUTHE CIOCOOHOCTEHN K XUMUH;

6 oOecmedueHHWE YCIOBUM, CIIOCOOCTBYIOMINX HPHOOPETESHUIO
00yYaroIIUMHUCS ONBITa Pa3HOOOPa3HOM AesITeIbHOCTH, ITO3HAHUS
u CaMOIIO3HAHU, KJIFOUEBBIX HaBBIKOB (KIIFOYEBBIX
KOMIIETEHIINH), HWMEIOIIUX YHHBEpPCAJIbHOE 3HAUCHHE IS
pa3auYHBIX BUJAOB ASSITEIbHOCTH;

6 ¢GopMHpOBaHME YMEHHU OOBSICHATH M OICHUBATh SBIICHUS
OKpY’KaloIllero MHpa Ha OCHOBAaHWM 3HAaHUH W  ONBITA,
MOy YCHHBIXITPY N3Y9YECHUH XUMHUH;

6 (hopMupoBaHHNE y OOydYaIOMINXCSI TYMAaHHCTHYECKHUX OTHOIIECHHH,
MMOHUMAaHMS LIEHHOCTH XMMHWYECKUX 3HAHWUH TSI BBIPAOOTKH JKO-
JIOTHYECKH 1IeJ€CO00pPa3HOr0 IOBEACHUS B OBITY M TPYIOBO
JIeSITEIPHOCTH B IHEISIX COXPAaHEHHUSI CBOETO 3/I0POBBSI U
OKpYy>Karo- el IpUpOJHON Cpenbl;



6 pa3BUTHE MOTHBAaIlMM K OOYYEHHIO, CHOCOOHOCTEH K
CaMOKOHTDOJIFO M CaMOBOCIUTAHHUIO Ha OCHOBE YCBOCHHUS
o0IIeyesoBeYeCKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY
BBIOOpY NTpod ISl M HAPaBJIE€HHOCTH JAIbHEHUIIEro 00y YeHMsI.

MECTO YYEBHOI O MPEAMETA «XMMWA> B YYEBHOM MJIAHE

B cucreme o6Omero oOpazoBaHMs <« XHMHS» ~— OpHU3HAHA
00s13aTeNnbHBIM YYEOHBIM MPEIMETOM, KOTOPBIH BXOJIHUT B COCTaB
npeaMeTHOH obnacTu «EcTecTBEeHHO-HAaYYHbBIE TTPEAMETHD.

Y4yeOHbIM mUIaHOM Ha €€ u3ydeHHe oTBeneHo 136 yuyeOHBIX
4acoB — 10 2 4 B HeAENO B 8 1 9 Kjlaccax COOTBETCTBEHHO.

s kaxxaoro Kjacca NpeayCMOTPEHO pe3epBHOE yueOHOe BpeMs,
KOTOpO€e MOXKET OBITH HCHOJIb30BaHO y4YacTHUKaMH
0o0pa3oBaTeIbHOIO Mpoliecca B IeNsIX (popMUPOBAHUS BapUATUBHOU
COCTaBJISIIO- I colepKaHUsi KOHKPETHOMW pabodeil mporpamMmel.
I[Ipu »toM oOs3aTenpHass (MHBapUAHTHAs) YacTh COJACSPKaHUS
npeaMera, YCTAaHOBJIEHHAsi NMpPHUMEpHO# paboueld nporpamMMmoi, H
BpeMsi, OTBOAMMOE Ha €€ Hu3y4YeHHEe, JOJKHBI OBITh COXpaHEHBI
MOJIHOCTBIO .

B crpykrype paboueii mporpaMmbl HapsiAy C IOSCHUTEIbHOMU
3aIIMCKOM BBIJEIIEHBI CIIEAYIOLINUE PA3AeIIbl:

IUIAaHUPYEMBbIE PEe3yJIbTaTbl OCBOEHMS Y4eOHOro mpeaMeTa

«XHUMHUS» — JIUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE;

coliep>kaHHe y4yeOHOTO ImpeaMeTa « XUMHUsD I10 TogaM oOydeHHs ;

TEMAaTUYECKOE IUIAHUPOBAaHHUE, B KOTOPOM JETAIIM3UPOBAHO

COIEpKAHUE KaKIOW KOHKPETHON TEMBI, yKa3aHbl KOJMYECTBO

4acoB, OTBOJAUMBIX Ha €€ M3y4YeHHEe, U OCHOBHBIE BUIBI YU4eOHOU

NEeSITeIPHOCTH yYeHHUKa, (opMHUpyeMble IIPH H3YYEHHH TEMBI,

NpUBENEH NEPEUYEHb NEMOHCTPALMN, BBIIIOJHSIEMBIX YYUTEIIEM, U

nepeyeHb PEKOMEH Y EMBIX 1abopaTOPHBIX ONBITOB "

MPaKTUYIECKUX pabOT, BEINOJIHIEMBIX YYAIIMHUCSH.



COOEPKAHWE YYEBHOrO TIPEAMETA «XUMWS»

8 KJIACC

I'IepBOHaqaanble XUMHUYECKME MOHATUA

[Ipenmer xumun. Ponb XMMUM B )KU3HU YesoBeKa. Teia U BemecTna.
®du3nyeckre CBOWMCTBAa BEMIECTB. ATpErarHoe COCTOSHUE BEIIECTB.
[TonsiTne o MeTonax IMO3HAHUSI B XWMHHU. XUMHS B CHCTEME HayK.
Yucrele BemecTBa 1 cMecu. CriocoObl pa3fesieHusl cMecei.

ATOMBI U MOJEKYJbl. XUMHUYECKHE deMeHTbl. CHMBOJIBI XUMHUYECKHX
aneMeHToB. [IpocTble M ClIOKHBIE BelecTBa. ATOMHO-MOJIEKYISIPHOE
yUYeHHe.

Xumuueckasi (opmyna. BaleHTHOCTP aTOMOB XHMHYECKHUX DJie-
MEHTOB. 3aKOH TIOCTOSIHCTBa cocTaBa BemlecTB. OTHOCHUTENbHAs
aroMHas Macca. OTHOCHTENbHAsI MOJIEKYJIIpHasi Macca. MaccoBast 1071
XUMHUYCCKOTO BJICMCHTA B COCJUHCHUU.

dusnyeckue U XUMHUYECKHE SIBJICHUA. XUMHUUYecKas p€aKnuda "
e€ Tpu3HaKu. 3aKOH COXpaHEHUsS MacChl BEIIECTB. XUMHYECKHE
ypaBHeHus. Kilaccudukanus XUMHYECKHX peakluil (coequHeHusI,
pa3JIOKEHHU, 3aMeleHNs, OOMEHa).

XUMHUUYECKUN KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM I10CY10H,
¢ paBriIaMH paboThI B 1abopaTopuu U npuéMamMu oOpalleHus ¢ ja-
0opaTOpHBIM OOOpPYIOBAaHHEM; M3yYEHHE M OIHCAaHHE (U3NYECKUX
CBOICTB 00pa3l0B HEOPTaHWYECKUX BEIIECTB; HaOmoAeHue pusnye-
CKuX (IUIaBJI€HHUE BOCKA, TasHUE JIb/1a, pACTUPAHUE caxapa B CTyIKe,
KUIIEHUE U KOHASHCAIIUA BOIbI) U XUMHUYECKUX (TOPEHUE CBEUH, IIPO-
KaJIuBaHHUE MEJIHOU MPOBOJOKH, B3aUMOJACHCTBHUE MeJia C KUCIIOTOM)
SIBJICHUM, HaOII0/ICHUE U ONMCaHUE IIPU3HAKOB IPOTEKAHUSI XUMHUYe-
CKHX peaknui (pa3jIoKeHHE caxapa, B3aUMOJIEHCTBUE CEPHON KHC-
JIOTHI C XJIOPUIOM Oapwusi, pa3ioxenue ruapokcunaa meau(ll) ompu na-
rpeBaHUU, B3auMoaeHcTBHE xene3a ¢ pactBopoM coiru meau(1l)); uz-
YYE€HHE CIOOCOO0OB pa3deiieHHuss cmeced (C TOMOMIBI0O MarHuTa,
¢unpTpoBanMe, BhINApUBaHWE, AUCTWLISALUS, Xpomartorpadus),
MIPOBEICHNE OYUCTKH NOBAPEHHOM COJIN; HAOIIOAEHHE U OITMCAHHE pe-
3yJIbTAaTOB MPOBEACHUS OIIBITA, WILIIOCTPHUPYIOIIETO 3aKOH COXpaHe-
HUSI MacChI; CO3JaHue MOJIeJIe MOJIEKY I (IITapOCTEP>KHEBHIX ).

BaHeMluMe NpeACTaBUTE/IM HEOPraHUYECKMX BELLECTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kuciopox — sneMeHT u
mpocToe BemecTBo. HaxoxneHue Kuciopoma B mpupone, (Qusude-
CKHEe W XUMHYECKHe cBoWcTBa (peakuuu ropeHus). Oxcunmsl. [Ipu-
MeHeHue kuciopona. CrocoOBl MOTydYeHHs KHCIopoda B raboparo-



puu U TnpoMblnuieHHOCTH. KpyroBopor kucmopoma B upupoje. O30H
— aJJIOTpOITHAs MOAUGUKALINS KUCIOPO/a.

TermnoBoit 3¢ddekT XUMHUYECKOH peakIuu, TEepMOXHMHUYECKUE
YpaBHEHHsI, dK30- M DHAOTEPMHUUYECKHE peaKkuu. TOIUIMBO: Yrojb H
Mera. 3arps3HeHUWE BO3AyXa, YCUIJIGHHME mapHUKoBoro sddexra,
pa3pylieHHue 030HOBOTO CJIOS.

Bopopon — simemeHT M mpocTtoe BemiecTBo. HaxoxkaeHue BOmopo-
Ja B mpupojne, (pU3ndecKue M XUMHUYECKHE CBOMCTBA, NMpPHUMEHEHUE,
crroco0bI moydeHust. Kuciaorsr u conn.

KonuuectBo BemecTtBa. Moabs. MonspHas macca. 3akoH ABoOrajpo.
MousipHbIii 00BEM ra3oB. Pac4éThl M0 XUMHUYECKUM yPaBHEHUSIM.

dusznueckue cBoicTBa BoAbl. Boga kak pacTBoputenb. PacTBoOpHI.
HaceIieHHbIe M HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B
BoJie. MaccoBasi J10Jisl BelllecTBa B pacTBope. XUMHYECKHE CBOICTBa
Boabl. OcHOBaHUs. Ponb pacTBOpPOB B NpUpOJE U B KU3HU 4YeIOBEKa.
KpyroBopoT BosibI B Iipupojie. 3arpsisHeHue NpUpOaHBIX Boa. OxpaHa U
OYHMCTKa IIPUPOIHBIX BOJ.

Knaccudukamnus HeopraHudeckux coeauHenui. Oxcuanl. Kiac-
cudukanusi OKCHUIOB: cojieoOpasyrone (OCHOBHBIE, KHCIOTHEBIE,
amdoTepHble) U©  HeconeoOpasyrwmume. HomeHkimaTypa  OKCHAOB
(MexxnyHaponHass Y TpuBHaibHas). PuU3NMYECKHE U XHUMHYECKHUE
CBOMCTBA OKCUOB. [TonyueHue okcuaos.

OcnoBanusi. Kiaccudukanusi ocHOBaHWIA: IIENOYM W HEPacTBO-
pumble ocHoBaHMs. HoMeHKIaTypa OCHOBaHUM (MeXIyHaponHas H
TpuBHaibHasA). DU3NUYECKHE U XHUMHUUYECKHE CBOWCTBA OCHOBAaHUM.
ITonyuyeHne ocHOBaHUIM.

Kucnorel. Kiaccudpukanus  kucior. HomeHkmaTypa  KUCIOT
(MexxnyHaponHass M TpuUBHaibHast). PU3NYECKHE U XHUMHYECKHUE
cBoiictBa kuciaor. Psa aktuBHoctu MetaminoB H . H . BekeroBa. Ilo-
JIydEHHE KUCIIOT.

Comu. HomenkmaTtypa ¢ 01 € i ( MeXIyHapoaHast U TP UBH AT b HA A ).
dusnyeckue U XuMuueckue cBoiicta coneil. Ilomydenue coieil .

I'enerndeckass CBsI3b MEXAY KiIaccaMM HEOPraHWYECKHX COEIHU-
HEHUU.

XUMHYECKUN JKCIIEPUMEHT: Ka4E€CTBEHHOE OIPEJICICHUE COAEP-
’)KaHUs KUCIIOPOZa B BO3/IyXe; MOJydYeHHE, COOMpaHHUe, paclio3HaBa-
HHUE U N3YyYEHHE CBOMCTB KHCIIOPOJa; HAOII0AeHNE B3aUMOAEHCTBUS
BEIIECTB C KUCJIOPOJOM M YCJIOBHSI BOZHUKHOBEHUS U MPEKPAIICHUS
ropeHus (moxapa); O3HaKOMJICHHE ¢ OOpa3naMu OKCHJIOB M OITHCa-
HHUE UX CBOWCTB; IOJy4E€HHE, COOMpaHUe, PACIIO3HABAHNE U H3yde-




HHUE CBOMCTB BOJOpoda (ropeHne); B3auMOJAEHCTBHE BOJOPO/Ia C OK-
cumom wmenu(ll) (BO3MOXXHO HCITOIL30BAHUE BHICOMATSPHUAIOB);
HCCIIeIOBaHNE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IUIHOMN
PacTBOPUMOCTBIO; TPUTOTOBIIEHHE PACTBOPOB C OMpeNeaEéHHON
MaccOBOH J1ojiell pacTBOPEHHOIO BEIIECTBA; B3aMMOJEHCTBUE BOIbI
Cc MeTaJutaMHu (HaTpUeM MU KaJibIlueM) (BO3MO>XHO HCITOJIB30BaHUE
BHJIEOMAaTEpHUaAIOB); ONPEJICIIEHNE PACTBOPOB KUCJIOT U IIEJIOUeH ¢
MOMOIIBIO WHANKATOPOB; UCCIIeJOBaHNEe 0Opa30B HEOPraHUIECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB; HAOJIIOJIECHWE W3MEHEHUS OKPAaCKHU
WHIUKATOPOB B pacTBOpax KHUCIOT U IIeJIoYel; Uu3ydYeHHue
B3anMoercTBust okcuyia meau(Il) ¢ pacTtBopom cepHON KUCITOTHI,
KHCJIOT C MeTajUlaMU, peaKlud HeHTpaau3zauuu; IoJIydeHrue
HEpPacTBOPHUMBIX OCHOBaHUI, BEITECHEHHE OJTHOTO MeTaljia JIPyTuM
U3 pacTBOpa COJIM; PEUICHHE dKCIIEPUMEHTAIbHBIX 3aJad M0 TEMe
«BaxxHelimme Kinaccbl HECOPraHUYECKUX COSTUHEHU .

Meproanyeckmi 3akoH U Mepuoanyeckas cuctema
XMMMYecKmx anemeHToB . U. Mengeneesa. CTpoeHue aTOMOB.
Xrmuueckan cBasb. OKMCIUTENbHO-BOCCTAHOBUTE/IbHBIE peaKLmu

IlepBble TONBITKH KIIACCU(PUKAILIMH XUMHUUYECKUX 31eMeHTOB. [lo-
HSATHE O TpyIax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIC U IMICIIOYHO3E-
MEJIbHBIE METaJJIbl, TaJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTO-
prie 06pa3ytoT ampoTepHbIe OKCHUIBI U THIPOKCHUIBI.

Ilepuonunueckuii 3akoH. Ilepuonuueckas cucrema XHUMHYECKHX
snemenToB /[ . 1 . MenneneeBa. Koporkonepuoanas u IJIIMHHONEPH-
onHass Qopmbl [lepruonguueckod CHCTEMBl XUMHYECKHUX
snemeHnTOB [. W Menneneesa. Ilepuonsl u rpynnel. @usndeckuit
CMBICJ TTOPSIAKOBOTO HOMEpPa, HOMEPOB MEPHO/Ia U TPYHIIBI 2JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX saep. M30Tombl. DIeKTPOHHI.
CrpoeHue OSIEKTPOHHBIX 00o0Jiouek aTomMoB mepBbix 20 XUMHUYECKHX
snemeHTOB llepumoanueckoit cuctembl [ . U . MenneneeBa . Xapakre-
pUCTHKAa XMMHYECKOTO 3JIEMEHTa IO ero mojloxeHuoo B llepumogmde-
ckoii cucreme Jl. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUsI paJlyca aTOMOB XHMHYECKHUX 3JIe-
MEHTOB, METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TPYIIIIaM
u niepuonaM. 3HaueHue llepumonmueckoro 3akoHa u llepnonmaeckoit
CHUCTEMBl XMMHYECKHUX IJEMEHTOB IJIsI Pa3BUTHUS HAYKH U TIPAKTH-
ku. l. 1. MenneneeB — y4€HbIN U rpak JaHUH .

Xumudeckas CBsi3b. KoBaneHTHas (ONSIpHAsT W HEMOJISIPHAS) CBA3B.
DNEeKTPOOTPHUIATENIFHOCTh XUMHUYECKUX JIEMEHTOB. MOHHAas CBSI3b.



Crenenp  okucieHHs. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  pPEaK-
nuu. Ilpomeccsl okucieHus U BoccTaHoOBIeHUA. OKuCIUTENHM U BOC-
CTaHOBUTEIN.

XUMHYECKUN IKCIIEPUMEHT: N3ydeHHEe 00pa3lioB BEIIECTB METaJI-
JIOB M HEMETAJUIOB; B3aMMOJEHCTBHE TMAPOKCHUAA IIMHKA C PacTBO-
paMu KHCJIOT U IIeJ04Yel; MIPOBEICHUE ONBITOB, MILIIOCTPUPYIOIIUX
MIPUMEPBI  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBbHBIX peakuuil (ropeHwue,
peaKnuu pa3ioKeHUsl, COSTUHEHUS ).

MexnpeametHbie ceasu

Peanuzanusi MeXXOPEAMETHBIX CBsI3eid NOPH U3YYCHHUH XUMHUB
8 Kilacce OCYIIECTBIISIETCS 4Yepe3 HCIIOJIb30BaHUE KaK OOIIUX ecTe-
CTBEHHO-HAYYHBIX MOHATHUH, TaK U MOHSITHH, SIBISIOIIUXCSI CUCTEM-
HBIMU JJIs1 OTACJIIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO0uHre ecTeCTBEHHO-HAYYHbIC MOHSITHS: HAy4YHBIH (akT, rurore-
3a, TEOpHs, 3aKOH, aHaJW3, CHHTE3, KIAaCCU(PHUKAIUS, MePUOIUY-
HOCTh, HAOJOJICHUE, DKCIIEPHUMEHT, MOJEIHNPOBaHHE, H3MEpPEHHE,
MOJIEJTh, SIBJICHUE.

du3uka: aroM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOH, HU30TOIIbI,
paIuoOaKTUBHOCTh, MOJIEKYyJIa, JIEKTPUYECKHH 3apsii, BEIlecTBO,
Teno, oO0bEM, arperaTHoe COCTOSIHME BellecTBa, ra3, (uU3u4YecKue
BEJIMYUHBI, COUHUIIBI H3MEPEHHUs, KOCMOC, NJIAaHEThI, 3BE3MBI,
CouHiie.

Buonorus: dorocunres, navixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MMOPO-
IIbl, TIOJIE3HBbIE UCKOIIaeMble, TOININBO, BOAHBIE PECYPCHI.

9 KNACC

BewwectBo M XnMmUecKas peaKkumAa

Ilepuonnueckuii 3akoH. llepuonuyeckas cucremMa XUMHUUYECKHX
snemeHToB JI. 1. Menneneea. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B
M3MEHEHUH CBOWCTB XMMHYECKHX JJIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
Kallusl, KaJdb[Us W WX COSIMHEHUH B COOTBETCTBHH C ITOJIOKECHUEM
a5eMeHTOB B [leproanueckoil cucteMe U CTpOEHUEM UX aTOMOB.

CtpoeHne BemiecTBa: BHABI XHUMHYECKOW CBS3U. THIBI KpUCTal-
JIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPH-
CTAJIMYECKOUN pEIIETKY U BUJIa XMUMUYECKOM CBS3H.

Knaccudpukanmuss ¥ HOMEHKIIaTypa HEOPTaHUYECKHUX BEIISCTB
(MexxayHapomHas ¥ TPUBHUAAbHAA) XUMHYSCKHE CBOWCTBA



BEIIIECTB, OTHOCSIINXCS K Pa3IMYHBIM KjaccaM HEOPraHWYECKHUX CO-
€IMHEHU, TEeHETUYeCKasl CBs3b HEOPraHNMYECKUX BEIIECTB.

Kiaccuukanms XMMHUYECKHX pEakIuii 10 pas3IMdHBIM IpU3HA-
KaMm (110 YMCITy ¥ COCTaBy Y4acCTBYIOIIMX B PEAKIINH BEIIECTB, 110 Te-
mioBomMy 3(pPexTy, 1Mo U3MEHEHHUIO CTEIEHEH OKHCIICHHS XUMHYe-
CKHX DJIEMEHTOB, II0 OOpPaTHMOCTH, MO YYacTHIO KaTallu3aTropa).
DK30- ¥ SHAOTEPMHUUYECKHE PEaKIUH, TEPMOXHUMHUYECKHE ypaBHe-
HUSA .

ITonsitme o ckopoctr xuMmudeckoil peaknuu. [lorsTue 00 obpatu-
MBIX U HEOOpAaTHUMBIX XUMHYECKUX peakuusx. [loHsTHe 0 roMoreH-
HBIX W T€TEPOTEHHBIX peakuusix . [lousmue o Xumu4eckom pagHo-
gecuu. Daxkmopwl, 6ruAOWUE HA CKOPOCMb XUMUYECKOU peaKyuu u
NOJIOJICEHUE XUMUYECKO20 PABGHOBECUSL.

OKUCIIUTENTFHO-BOCCTAHOBUTEIIbHBIE PEaKIUH, OJJIEKTPOHHBIN Oa-
JJAHC  OKHUCIIMTEJIbHO-BOCCTAaHOBHUTENbHONW peakuuu. CocTaBieHue
ypaBHeHI/Iﬁ OKHCJIIUTCIIBbHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ C HCIOJIb-
30BaHHEM METO/Ia JICKTPOHHOTO OanaHca.

Teopust 3AESKTPOIUTHUYECKON JUCCONHAIMU. DJIEKTPOJIUTHI U He-
IEKTPoJNThl. KaTnoHbl, aHMOHBI. MeXaHU3M JUCCOIMAIIUN BEIIECTB C
pa3aUYHBIMU BHJAMHM XUMUUYECKOH CBsi3u. CTeneHb AUCCOLMAIUU.
CunpHbIe U ci1adble JIEKTPOIUTHI .

Peakuimu moHHOTrO OoOMeHa. YCIIOBHSI NPOTEKAaHUSI pEaKlUii MOH-
HOro oOMeHa, IOJIHbIE M COKpalléHHbICE MOHHBIE yPaBHEHUS peak-
nuii . CBONMCTBa KUCIIOT, OCHOBAaHUU U COJICH B CBETE IpEeACTaBICHUN
00 3JEeKTPOINUTHUYECKON nuccouuanuu . KadecTBeHHbIE peaklMu Ha
HoHBI . [lonamue o eudponausze coneti .

XUMHUYECKUH JKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISAMH KpH-
CTAJJINYECKUX PEHIETOK HEOPTaHUYECKHUX BEIIECTB — METaJJIOB U
HeMmeTawioB (TpaduTa U anMasa), CIOKHBIX BEIIECTB (XJIOpHaa Ha-
TpHsl); UCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOU pEeakIuu
OT BO3JIEHCTBHS PA3IMYHBIX (PAKTOPOB; HCCIIEAOBaHHUE 3ISKTPONPO-
BOJHOCTH PacTBOPOB BEIIIECTB, IIPOIEcCa AUCCOIUALIMN KHUCIIOT, IIe-
nodveit u coyed (BO3MOKHO HCITIOJIb30BaHUE BHIAEOMATEPHUAIIOB); IIPO-
BEJICHUE OIIBITOB, WIUTIOCTPUPYIOIINX IMPHU3HAKH NMPOTEKAHUS peak-
ouii moHHOTO OOMeHa (oOpa3zoBaHHWE OcCaaKa, BBIJIEJICHHE Tasa,
oOpa3oBaHME BO/bI); ONBITOB, MILUTIOCTPUPYIOIIUX MPHUMEPHI OKUCIH-
TEIIFHO-BOCCTAaHOBUTEIBHBIX peaKIuil (TOpeHHe, peakIHuu pasiio-
JKEHHSI, COCIMHEHMUS); PACIIO3HABAaHWE HEOPTaHUYSCKUX BEIIECTB C
MMOMOIIHI0O KAa4YECTBEHHBIX PEAKIUN Ha HOHBI, PEIICHHE >SKCIIepH-
MEHTAJILHBIX 3a7a4.



HeMeTannbl 1 1x coeguMHeHUA

OO0mas xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHUS aToO-
MOB, XapaKTepHble cTerneHu okuciieHus. CtpoeHume u (Qusndeckue
CBOICTBA MPOCTHIX BEIIECTB — TajJOT€HOB. XHUMHUYECKHE CBOICTBa Ha
npuMmepe xjopa (B3aUMOJEHCTBHE C MeETajUlaMH, HEMeTalaMu,
menoyamu). XiaopoBongopoA. CoiisiHas KHCIIOTa, XUMHYECKHE CBOM-
CTBa, OJy4YeHUe, MpUMeHeHne. JleficTBre XJIopa W XJIOPOBOJOpOAaHa
OpPTaHU3M 4YeJIOBeKa. BakHeWimme XJIopuabl W HMX HaXO0XICHHE B
TIpUPOJIE.

OOmas xapaktepuctuka 35eMeHTOB VIA-rpynnel. OcoOGeHHOCTH
CTPOEHHsSI aTOMOB, XapaKTepPHbIE CTEIICHH OKHMCIICHUS.

Crpoenue u (Qusnueckre CBOHCTBA MPOCTBHIX BEIIECTB — KHCIIO-
pona u cepbl. AJJIOTPONHBIE MOAM(MHUKAIIUN KHUCIOPOJa M cepbl. XU-
MHYECKHEe CBOWCTBa cepbl. CepoBOMOpOJ, CTpoeHHE, (U3UYECKHE H
XUMHYecKkre cBorcTBa. OKCHABI Cepbl KaK MPEICTAaBUTEIN KUCIOTHBIX
okcumoB. CepHas Kuciora, (U3NYECKHE U XUMHUYECKHE CBOICTBa
(obmme Kak TpeACTABHTENA Kilacca KHCJIOT M CheluHIecKue).
XUMHUYECKHE peaKklHH, JIe)Kalllue B OCHOBE MPOMBIIIJIEHHOrO CIiocoda
MOJydeHuss cepHoil kuciorTel. Ilpumenenue. Conu CepHOM KUCIOTHI,
KadyeCcTBeHHasl peakius Ha cyibdparnoH. HaxoxneHue cepbl u eé
COCAUMHEHUMN B Ipupone. XUMHUUECKOE 3arps3HEHHE OKpyKarouen
cpenbl COEAMHEHUSIMU Cephl (KUCIOTHBIE NOXIHU, 3arpsI3HEHNE BO3yXa
U BOJIOEMOB), CIIOCOOBI €T0 MPEeIOTBPAIICHHS.

OOmass xapakTepucTuka »dJjeMeHTOB VA-rpynnbel. OcoOeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEPHbIC CTCIIEHU OKMCIICHUS.

A30T, pacmpocTpaHeHHE B IpHUpone, (QHU3NYECKHe U XUMHYECKHE
cBoiictBa. KpyroBopor a3zora B npupoje. AMMHUaK, ero Gu3ndecKueu
XHMHYECKHE CBOMCTBA, IOTydyeHHEe U npuMeHeHrne. Colu aMMOHHSI, UX
¢u3nyeckne M XHMHYECKHE CBOMCTBa, mpuMeHeHHe. KaudecTBeHHas
peakuusi Ha MOHBI aMMOHHUA. A30THas KHCIOTa, €€ IOIydCHHUE,
¢u3uyeckne W XUMHYECKHE CBOMCTBa (0OIMe KaK IHpeICcTaBUTEII
KJIacca KHUCJOT u crenududeckue). Vcnoap30BaHne HUTPATOB U COei
aMMOHHUSI B KadeCTBE MUHEPAIBHBIX YIOOpeHHH. XHMHUYECKOe
3arpsi3HEHHE OKPY’KAIOIIeH Cpeabl COEIWHEHUSIMH a30Ta (KHUCIOTHBIE
IOKIH, 3arPs3HCHIE BO3AYyXa, [IOYBBI K BOZOEMOB).

®ocdop, amrorponHsie Momudpukanuu ¢ocdopa, GHUINIECKUE U
xumudeckue cpoiictBa. Oxcun ¢docdhopa(V) u docdopnas kuciora,
¢u3nueckne W XMMHYECKHME CBOWCTBA, MoiydeHue. lcmonp3oBanue
(ocdaTor B kauecTBEe MUHEPATBHBIX YIOOPSHUH.

OOmas xapaktepucTuka »diemMeHTOB I[VA-rpymmbel. OcoOeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIE CTEIICHH OKHMCIICHUS.



Yraepos, amaoTponHbIe MOAWQUKAIIUHM, PACIIPOCTpPAaHEHWE B IIPHU-
poxne, ¢u3nUecKne U XMMHUYECKHe cBoiicTBa. AxcopOmus. Kpyrosopor
yraepoma B upupoxe. Okcuabl yriepona, uX (uU3nYeckue W XH-
MHYECKHE CBOHCTBA, JeHWCTBHE Ha JKHUBBIE OpPraHU3MBI,
MOJyY€eHH e U IPUMEHEHHE. DKOJOTHYECKHE MMPOOJIEMBI, CBSI3aHHBIE C
okcunoM yriaepona(IV); runoresa rio6aipHOro MOTEIJIEHUS KIIMMATa;
MMapHUKOBHIHM 3¢ ekT. YronapHas Kuciora u e€ coym, ux puzndeckue u
XUMHYECKHE CBOWCTBa, IIOJlydeHHEe H IpuMeHeHue. KadecTBeHHas
peakuus Ha KapOoOHaT-WOHBI . lMcmoip3oBaHHME KapOOHAaTOB B OBITY,
MEJHUIMHE, TPOMBIIIJIEHHOCTH U CEJIBLCKOM XO03sIHCTRBE.

Kpemnwuii, ero ¢puzndeckue U XUMHYECKUE CBOICTBA, NOJydYeHUE
n npumeHenue. CoeauHeHUs] KpeMHUsI B npupoae. OOmme mpen-
craBineHusi o6 okcuae kpemHus(IV) u kpemuuesoit kucnore. Cunu-
KaTbl, UX HCIIOJIb30BaHUE B OBITY, MEJIHLHHE, MPOMBIIIJIEHHOCTH.
Baoicuetiwuue cmpoumenvuvie mamepuansl. Kepamurka, CMeKio, ye-
Mmenm, bemon, ducenezoboemon. Ilpobaremvr 6e30nacro2o UCnoIb308a-
HUSL CIMPOUM ENIbHBLX MANEPUATO8 8 NOBCEOHEBHOU IHCUSHUL.

XVUMHYECKUI DKCIEpUMEHT: H3ydYeHHe OOpa3loB HeopraHuYe-
CKUX BEILECTB, CBOMCTB COJISHOW KHCIOTBI; MNPOBEJCHUE Kaue-
CTBEHHBIX pPEaKIUi Ha XJIOPUA-UOHBI U HAOIIOACHUE NPU3HAKOB HUX
IIPOTEKAHUS; OIBITHI, OTpaXkaromue GQHU3NISCKHE H XHUMHUYECKHUE
CBOMCTBA raJIOrT€HOB M UX COEIUHEHUM (BO3MOKHO HCIIOJIb30BaHHUE
BHJEOMaTepHajoB); O3HAKOMJICHHE C OOpa3liaMH XJIOPHUIOB (Tayio-
TeHUJIOB); O3HAKOMJICHHE ¢ OoOpa3LaMH cepbl U €€ COeNUMHEHUSIMU
(BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHATIOB); HAOJIOJIEHUE MPO-
mecca OOyIJIMBaHHUs caxapa IIOJ JAeWCTBHEM KOHLEHTPHUPOBAHHOU
CepHO# KHUCIIOTHI, HU3y4YCHHE XHMHYECKUX CBOMCTB pa3baBiIeHHOMN
CEpHOI KHCJIOTHI, NMPOBEJEHHE KAYECTBEHHOM pEaKIUHU Ha CyJlb-
¢dar-non n HabmomeHWe HpuU3HaKa €€ MPOTEKaHWS; O3HAKOMJICHHE
¢ (usuyeckumu cpBoiictBamu a3ota, ¢ocdhopa M UX COCTUHECHUUH
(BO3MOXXHO HCHOOJB30BaHHUE BHJEOMAaTEepHUaTIOB), OOpasmaMu a3oT-
HBIX U (OoCHOpPHBIX YIOOpEHHUIi; MolydeHne, cCoOupaHue, pacno3Ha-
BaHME M H3yUYECHHE CBOWCTB aMMHaKa; MPOBEICHHE Kaue€CTBEHHBIX
peakuuii Ha MOH aMMOHHUS M (ocdaT-HOH M HU3yUYEeHHE NPHU3HAKOB
UX NOPOTEKaHUS, B3aMMOJAECHCTBUE KOHLUEHTPUPOBAHHOW a30THOM
KHCJIOTBI C MEIbI0 (BO3MOXXHO HCIIOJIE30BaHHE BHAECOMATEPHAIIOB);
U3yYEeHHE MOJeJeH KPUCTAIUINYECKNX PEUIETOK anmMasa, rpadura;
O3HAKOMJIEHHE C IIPOIIECCOM aZcoOpOIHN pacTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YTJIEM M yCTPOHCTBOM NMPOTHUBOTA3a; MOJTYyICHHE,
coOupaHHe, pacllO3HAaBaHWE W HW3y4YEHHE CBOMCTB YIIIEKHCIIOTO
ra3a; MOpOBEJEHME KadeCTBEHHBIX peaknuii Ha KapOoHaT- u
CHJINKAT-UOHBl WM W3yYCHHE IPU3HAKOB WX MPOTEKaHUS; O3-
HAaKOMJICHHE C MPOAYyKIMEH CHIIMKAaTHOW HMPOMBINLICHHOCTH; pelIle-
HHUE 3KCIEPUMEHTAIBHBIX 337lad Mo TeMe «BakHelmne HeMeTallibl
M UX COCJTUHEHUSD .



MeTansbl U Mx coeguHeHns

OO0mrast XapaKTepUCTHKAa XUMHYCSCKHAX 3JIEMEHTOB — METaJJIOBHA
OCHOBaHMHM HX NOJIOKeHUsI B Ileproamyeckod cucTeMe XHUMHUYE-
ckux aneMmeHTOB J[. 1. MenneneeBa u crpoeHusi atromoB. CTpoeHue
MeTaJuioB. MeTrajuinyeckasi CBsi3b W MeTaJJIMYecKas KpUCTaJIIU-
qeckasl penéTka. DJIEKTPOXUMHUYECKUN PsIJi HAPs>)KEeHUI METalJIoB.
dusnyeckre U XUMHUYECKHE CBOWCTBa MeTalioB. OOIIHe CIocoObI
nojiydeHusi metajuioB. [loHsSTHE O KOppO3UMM METaJJIOB, OCHOBHBIE
CHOCOOBI 3alUTBl HX OT Koppo3uu. CiuraBel (CTaib, YYTYH,
JIOPATIOMUHHK, OpOH32a) U UX NMPUMCEHCHHE B OBITY U IMPOMBIILICH-
HOCTH.

Illenounsle MeTamnsl: moioxeHue B Ilepuonnyeckoil cucreme Xu-
muueckux 3jemeHToB J[. . MeHpaeneeBa; cTpoeHHE HUX aTOMOB; Ha-
XOXKJeHne B mpupoae. dusnueckne W XUMHYCCKHE CBOWCTBa (Ha
npumepe Hatpust U Kanusi). OKCUABl U TUAPOKCUIBI HATPUS M KaJus .
[TpuMmeHeHne 1IeT0UYHBIX METAJIJIOB U UX COEIUHEHUM.

[IlenouyHo3eMeNnbHBIE METaJJbl MAaTHUW W KaJdbOUH:
nonoxexnue B llepuoanueckoii cucremMe XUMHUYECKHX DIIEMEHTOB
. U. MenneneeBa; CTpOEHHE HX aTOMOB;, HaXO0XJECHUE B MPUPOJIE.
dusnueckuen XUMMHUYECKHE CBOMCTBA MarHus M Kajblus. BakHenmniue
coenMHEHUs KalbIus (OKCHI, TUAPOKCHI, coiin). JKECTKOCTH BOABI U
CIOCO0BI €€ ycTpaHeHHs .

AmoMuHUA: TIoNIo)keHHe B llepmommueckoll cucteMe XHUMHYECKHX
asnemeHToB /JI. WM. MenneneeBa; CcTpoeHHME aToMa; HaXOXKICHUE B
npupoae. Pu3nueckne W XHUMHYECKHE CBOICTBa aTIOMHUHUI. AM-
(oTepHbIe CBOMCTBA OKCHJIA U TUIPOKCUIA AIIFOMHUHUS.

XKenezo: mnomoxennme B Ilepmogmueckoil cucTeMe XUMHYECKHUX
anemeHToB JI. M. MeHaeneeBa; CTpOEHME aTOMa; HaXOXKJCHUE B
npupoae. Pusnueckue M XUMUUYECKHE CBOMCTBa xene3a. OKCHIBI,
ruapokcuasl U comm cxenesa(ll) u xemesa(Ill), ux cocras, cBoiicTBa
U TIOJTyYEHUE.

XUMHUYECKUN DKCIIEPUMEHT: O3HAKOMIIEHHE ¢ 0Opa3laMu MeTall-
JIOB M CIUIABOB, UX (PU3UYESCKUMH CBOWCTBAMU; U3yUCHHUE PE3yIIhTa-
TOB KOPPO3HUH METAJUIOB (BO3MOKHO HCIIOJIF30BaHUE BHUACOMATEPH-
ajoB), OCOOEHHOCTEH B3aMMOJICHCTBHSI OKCHJIA KAJIBIINS U HATPHUS
C BOIOW (BO3MOYKHO HCHOJB30BaHHUE BUICOMATEPHAIIOB); HCCIIEIIO-
BAaHUE CBOMCTB >KECTKOM BOJIBI; NPOILIECCA TOPEHMUS Kejle3a B KUCIIO-
poae (BO3MO>XXHO HCITOJIB30BAaHUE BUACOMATEPHAJIOB); IIPU3HAKOB
IPOTEKaHUS Ka4YeCTBEHHBIX PEaKIINil Ha MOHBI (MarHus, KaabIlHsl,
aroMuHUS, TMHKA, xene3a(ll) u xxemxeza(lll), menu(1l)); Hadmrome-
HHUE W OMHCaHHE MPOIIECCOB OKpAIIUBaHUs IIJITAMCHH MOHAMH Ha-
TPUsL, KAJTUS U KaJTbIUs (BO3MOYKHO UCIIOIb30BaHUE BUJICOMATCPHU-
aloB); UccnegoBaHue aM(pOTEPHBIX CBOWCTB THAPOKCHAA ATFOMHUHUS
U THAPOKCHUJIA TUHKA; PEIICHUE DKCIEPUMEHTAITBHBIX 3aJ1ad 110 Te-
Me «BaxHeuIme MeTaIbl U UX COCTHHCHUS .



XUMMA 1 OKpyxarolas cpeja

HoBrie maTepuanbsl U TeXHOJIOTHH. BemniecTBa u MaTepruaisl B I10-
BCEIHEBHOM >KM3HU 4YeJIoBeKa. XUMHS U 3740poBbe. bezomacHoe uc-
MOJIb30BaHNE BEIIECTB U XMMHUYECKUX peakuuil B ObITy. [lepBas 1o-
MOIIb P XUMHYECKUX OKOrax M OTpaBlIeHUsX. OCHOBBI DKOJIOTH-
YeCKOM TpaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHHE OKpYy’KarolleH
cpenbl (mpeneiibHas NoIycTUMast KoHIeHTpanus Bemects — [11K).
Ponb XxuMuH B pelIeHNH SKOJOTHYECKUX MPOOIIEM.

ITpupoaHbIE HCTOYHHUKH YTIIEBOAOPOJIOB (YTOJIb, IPUPOIHBIN Ta3,
He(PTh), MIPOAYKTHl X NepepadOTKH, UX POJIb B OBITY W HPOMBIIII-
JIGHHOCTH.

XUMHUYSCKUH JKCIEPUMEHT: H3ydeHHEe OOpa3IoB MaTepHajoB
(cTekno, crjaBbl METAJLIOB, TOJTMMEPHBIE MaTepHaIbl).

MexnpeameTHble CBA3M

Peanmu3anus MeXOpeIMETHBIX CBSI3€l IPH U3yUYEHUH XUMUHU B 9
KJlacce OCYIISCTBIISIETCS 4Yepe3 HMCHOJb30BaHHE KaK OOIIMX ecTe-
CTBeHHO-Hay‘IHI)IX HOHS[TPIﬁ, TakK U HOHHTHﬁ, ABISIHOIIIUXCA CUCTCM-
HBIMU JJIs1 OTACIIBHBIX Hpe}lMCTOB eCTeCTBeHHO-Hay‘-IHOFO LHUKJIA.

OOuKe ecTeCTBEHHO-HAYYHbIC TTOHSATHSI: Hay4YHbIH (hakT, THIIOTE-
3a, 3aKOH, TEOpHs, aHAIW3, CHUHTE3, KiaccuduKauwus, TEepUOIUY-
HOCTBh, HaAOIIOEHUE, AKCIIEPUMEHT, MOJICJIHUPOBAHUE, H3MEpPEHUE,
MOJEJIb, SIBJICHUE, MapHUKOBBIA A(P(PEKT, TEXHOJOTHs, MaTepHUalbl.
®dusuka: aroM, DJJEKTPOH, NOPOTOH, HEWTPOH, HOH, U30TOIIbI,
PaInoaKTHUBHOCTD, MoOJIeKyJIa, SIIEKTPUIYECKUH 3apsn,
OPOBOTHUKH, IMOJTYIPOBOIHUKH, BEIIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOsSIHME BeIlecTBa, ra3, pacTBOP, PacTBOPHUMOCTD,
KpHUCTAJUIMYecKass pemérka, CrulaBbl, (U3NYECKUE BEJIWYHUHBI,
€OUHUIIBI HU3MEpPEeHHUs, KOCMHYECKOE€ IIPOCTPAHCTBO, ILIAHETHI,
3BE3161, COJTHILE.

Buonorusi: ¢orocunTe3, npixanue, Owocdepa, 3KOCHUCTEMA, MHU-
HepaJbHBbIE YIOOPEHHUs, MUKPO3JIEMEHTHI, MAaKPO3JIEMEHTHI.

I'eorpadusi: armocdepa, runpocdepa, MUHEpAIIbI, TOPHBIE MOPO-
IIBI, TIOJI€3HBIE HCKOTIaeMbI€, TOTUIMBO, BOJHBIC PECYPCHI.



TTNAHUPYEMBLE PE3YNbTATbL OCBOEHMS
YYEBHOTO TTIPEOMETA «XWUMWS» HA YPOBHE
OCHOBHOI'O OBLLETO OBPA30BAHNMA

I/I3yquI/Ie XUMHUU B OCHOBHOM INIKOJE HarpaBJICHO Ha JOCTHKC-
HHC O6y'-IaIOHII/IMI/IC$I JJMYIHOCTHBIX, MCETAIIPCAMCTHLIX U HIPEAMECT-
HBIX PE3YyJIbTATOB OCBOCHMUS yqe6Horo npeamera.

JNuyHocTHETE pesynbTaTh

JImyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOTO 00-
1ero oOpa3oBaHUs IOCTUTAIOTCS B XOJ€ OOy4YE€HHS] XMMUHU B €JIHH-
CTBE Y4eOHOH M BOCIHUTATENbHOU JesiTenbHOCTH OpraHn3anuu B CO-
OTBETCTBUHU C TPAJTUIIMOHHBIMHU POCCUMCKUMHU COILUOKYJIbTYPHBIMU
U JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSITHIMHU B OOIIECTBE
IIpaBUJIAMH U HOPMaMHU MOBEAECHUS U CIIOCOOCTBYIOT IIpoIeccaM ca-
MOTIO3HAHUSI, CAMOPA3BUTHS U COUHAIIN3AIINHA O0YyJarOIIUXCsI.

JImgyHOCTHBIE pe3yibTaThl OTPaXKaroT c(hOPMHUPOBAHHOCTb, B TOM
4uCJI€ B YaCTH:

MaTpMOTMYECKOro BOCMMTAHUA

1) UEHHOCTHOrO OTHOWICHUS K OTEYECTBEHHOMY KYyJIbTYpPHOMY,
HCTOPUYECKOMY M HAYyYHOMY HACIICAHIO, TIOHUMaHHS 3HAYCHUS XH-
MHYECKOW HAayKH B JKM3HU COBPEMEHHOI'0 OOIIecTBa, CIIOCOOHOCTH
BJIaJICTh JOCTOBEPHON MH(pOpMaLHel 0 IePeIOBBIX TOCTIKCHUIX U
OTKPBITHSIX MHPOBOH M OTEUYECTBEHHOW XHUMHH, 3aHHTEPECOBAaHHO-
CTH B HAYYHBIX 3HAHUSAX 00 yCTPOWCTBE MUpa U OOIIECTBA;

rpa)KAaHCKOI'O BOCMMTaHKA

2) mpencraBieHUs O COLMAIBHBIX HOPMax M IMpaBHIaX MEKIIHY-
HOCTHBIX OTHOIIEHMH B KOJUJIEKTHUBE, KOMMYHHKAaTHBHON KOMIIe-
TEHTHOCTH B OOIIIECTBEHHO ITOJIC3HOM, y4eOHO-HCCIEI0BATEIBCKOM,
TBOPYECKOH W APYTHX BHUAAX AEATEIHHOCTH; TOTOBHOCTH K Pa3HO-
00pa3HOM COBMECTHOM HNEATEIBHOCTH INPHU BBINOJHEHUN Y4YE€OHBIX,
MMO3HABATEIBHBIX 3a/1a4, BBINIOJHEHUHM XHMHYECKHX O3KCIIEPHUMEH-
TOB, CO3JAaHUU YYEOHBIX MPOCKTOB, CTPEMJICHUsI K B3aHMOITOHHUMa-
HHUIO ¥ B3aMMOIIOMOIIY B IPOIIECCe 3TOH YyIeOHOH NeITEIBLHOCTH; TO-
TOBHOCTH OII€HHMBAaTh CBOE IMOBEACHHE M IIOCTYNKH CBOUX TOBapH-
mel ¢ TMO3WIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM
OCO3HAHUS MTOCJIEICTBUI TOCTYNKOB;

LleHHOCTH Hay4YHOro no3HaHuMA

3) MHUPOBO33PCHYCCKUX Hpe,E[CTaBJ'ICHI/Iﬁ O BCIIECCTBC M XHUMHYC-
CKOM p€akunuur, COOTBETCTBYIOIMNX COBPEMCHHOMY YPOBHIO pa3BHU-



1

THUSI HAYKU U COCTABIISIOUIUX OCHOBY JJIsI IOHUMaHUS CYIIHOCTH Ha-
YYHOM KapTHHBI MUpPa; IPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHO-
CTSIX pPa3BUTHUSI MNPHUPOJIbI, B3aMMOCBSI3sIX 4YeEJOBEKa C IPUPOAHOU
cpenoi, o poJid XUMUHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;
MO3HAaBaTeIbHBIX MOTHBOB, HaIIPaBJICHHBIX Ha MOJIyde€HHE HOBBIX
3HAaHUH MO XUMHUHU, HCOOXOAUMBIX JUII OOBSICHCHUS HAOJIFOIaeMBIX
MPOILIECCOB U SIBJICHUI;

2) no3HaBaTeIbHOM, WH(OOPMAIIMOHHON U YHUTATEILCKONW KYJIBTY-
pBI, B TOM YHCJIC HAaBBIKOB CAMOCTOSTCIILHON pabOTHI ¢ yUCOHBIMHU
TEKCTaMH, CIIPAaBOYHOU JTUTEpaTypoOi, JOCTYNHBIMU TE€XHUYECKUMHU
cpencTBaMu HHGOPMAITMOHHBIX TEXHOJIOTHIA;

3) unTepeca K OOYYEHHUIO M TMO3HAHHUIO, JTHOOO3HATEIBHOCTH, TO-
TOBHOCTH M CITOCOOHOCTH K CaMOOOpa30BaHHIO, IPOSKTHOMN U UCCIIe-
JIOBaTEIbCKOW JESATSIILHOCTH, K OCO3HAHHOMY BBIOOPY HampaBJICH-
HOCTH U YPOBHSI OOyYeHUS B TajIbHEUIIIEM;

®opMMPOBaHUA KyNbTypbl 340POBbS

4) OCO3HaHHsA HCHHOCTHU XHW3HHU, OTBCTCTBCHHOI'O OTHOIICHUA K
CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 30POBEIN 00pa3 >KM3HH, OCO3Ha-
HUSI TIOCJIEJICTBUI M HENPHSTUSI BPEIHBIX NpUBBIUEK (yrnoTpedie-
HHSI aJIKOTOJIsI, HAPKOTHUKOB, KypEHUsI), HEOOXOAUMOCTH COOJ0Ie-
HUsI IpaBMiI 0€30MacHOCTH IPU OOpAIICHUH ¢ XUMHUYSCKUMH Bellie-
CTBaMH B OBITY U peaIbHOM KU3HU;

TpyAoBoro BOCMTaHMA

5) nHTepeca K MpakTHIeCKOMY U3YUCHHUIO npodeccuil u Tpyaa pas-
JIMYHOTO poJa, yBaXKSHHUE K TPYAY U pe3yJlibTaTaM TPy dOBOM JAesITEb-
HOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHUS IIPEAMETHBIX 3HAaHUM IO
XHMHH, OCO3HaHHOT'O BEIOOPAa HHAWBUTY AILHOH TPaeKTOPHUU PO I0JI-
JKeHUsI 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB H CIIOCOOHO-
CTH K XUMHH, OOIIIECTBEHHBIX NHTEPECOB U MOTPEOHOCTEH; yCIIEITHOM
npodeCCHOHATBHOW JESITeIbHOCTH M Pa3BUTHS HEOOXOAUMBIX yMe-
HUIi; TOTOBHOCTH aJJalITUPOBATHCS B MPO(ECCUOHAIILHOM cpe/ie;

IKOIOrM4€eCKoro BOCNmUTaHMs

6) DKOJIOTMYECKH LEeIeCOO00pa3sHOTrO OTHOIICHHS K MIPUPOAES KaK
HCTOYHUKY >KU3HU Ha 3eMJIe, OCHOBE €€ CylIeCTBOBaHMUs, IIOHNMa-
HUS [IEHHOCTH 3I0POBOTO U 0€30IMacHOT0 00pa3a >KU3HU, OTBETCTBEH-
HOTO OTHOIIEHWSI K COOCTBEHHOMY (PU3MYECKOMY M IICUXHYIECKOMY
37I0POBBIO0, OCO3HAHUSI LIEHHOCTH COOIIOJIEHUS MPaBUI O€30MacHOTO
MOBEZICHUsI MTPpU padoTe ¢ BEIIECTBAaMU, a TAKXKE B CUTYyalHsIX, YTPO-
JKaIOIIMX 3J0POBBIO U KU3HU JTIOJEH;



7) cnocOoOHOCTH NPUMCEHSITH 3HAHUSI, IOJIydaeMbIe MPHU U3yde-
HUM XUMHWH, JUIA PEIICHUs 3a71a4d, CBSI3aHHBIX C OKpY>Karoller npu-
pOAHOI cpenoil, NOBHIIICHUSI YPOBHS 3KOJOTHYECKON KYyJIBTYPHI,
O0CO3HaHUA II100aTbHOTO XapakTepa dKOJOTHYECKHUX IpoOiieM U ITy-
Tel UX pelIeHUs MOCPEACTBOM METOJ0B XUMHUH;

8) 9KOJOrMYecKOro MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM
B [IO3HAaBAaTE€IbHONH, KOMMYHUKAaTUBHOM U COLMAJIILHOMN IIPaKTHKE.

MetanpeameTHsie pesynbTaTh

B cocraBe MertampeaMeTHBIX Pe3yJIbTaTOB BBIACIAIOT 3HAUHMBbIE
it (OpMHUPOBaHUSIT MHUPOBO33PEHHUS] OOIIeHay4YHble MHOHSITHUSA (3a-
KOH, T€OpHsl, IPUHIUI, TUnore3a, GakT, CUCTeMa, IPOoIEecC, IKCIe-
PUMEHT M 1Ip .), KOTOPBIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAyYHBIX
YUYEeOHBIX MpeJIMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHUH U3 3TUX Mpe.-
MeTOB ()OpPMHPOBAThH MPEJCTABICHUE O IEJIOCTHOW Hay4YHOH KapTH-
HEe MHUpa, U YHUBEpCaJIbHbIE y4eOHbIE NeWCTBUs (MIO3HABaTEIILHBIC,
KOMMYHUKaTHBHBIE, PETYJISITHBHBIC), KOTOpble obecnieunBaroT ¢op-
MHpPOBaHHE TOTOBHOCTH K CaMOCTOSITEIIPHOMY IUIAaHUPOBAHUIO U
OCYIIIECTBJICHUIO y4eOHOM JAeATEILHOCTH .

MeranpenmeTHbie pe3yJibTaTbl OCBOCHHUsSI 00pa30BaTEIbHON Mpo-
rpamMMBbl II0 XMMHUH OTPaKarOT OBJIAJEHUE YHHUBEPCAJIbHBIMU I103HAa-
BaTEJbHBIMU JAECUCTBUSIMHU, B TOM YHUCJIE:

ba3oBbIMM NOrUYECKMMM AeﬁCTBMﬂMM

YMEHHEM HCIOJIb30BaTh MNPUEMBI JOTHYECKOTO  MBINUICHHUS NIpHU
OCBOGHHMH 3HAHWI: pacKphIBaTh CMBICI XHMHYECKUX MOHITHH
(BBIIENATH WX XapaKTepHbIE IPHU3HAKH, yCTAaHABIUBATh B3aHMO-
CBSI3b C IPYTHUMH MHOHATHUSAMH), UCIIOJIB30BaTh IOHSATHUS I OOBsiC-
HEHHsI OTAEIbHBIX (aKkTOB M SIBICHHMH; BBIOMpPAThH OCHOBAHHUS U
KPUTEPUH ISl KIACCU(PUKAIUN XUMHYECKHUX BEIIeCTB UM XHUMHUYe-
CKHMX peaKOui; yCTaHaBIMBaTh IPUYUHHO-CIEJICTBEHHBIC CBS3HU
MeXIy OOBEeKTaMH H3YYEHHs; CTPOUTH JIOTUYECKHE PaCCyXIACHUS
(MHAYKTUBHEBIC, IeAyKTUBHBIC, 10 AHAJIOTUH); AeIaTh BBIBOIBI U 3a-
KJIIOYEHHUSI; YMEHHEM IPUMEHATh B IpoIecce MO3HAHUS IOHSITHS
(npenMeTHBIE W MeTanpeaMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC)
MOJENW, WCHOJB3yeMble B XHUMHH, NpeoOpa3oBBIBaTh IIHPOKO
MIPUMEHSIEMBIE B XUMUH MOJICIbHBIE NIPEJICTABICHUS — XUMHUYECKUN
3HaK (CHUMBOJI »JIEMEHTa), XUMHYEcKas ¢opMylia B ypaBHEHUE
XHUMHYECKOH peakUHu — MPU PEHICHUH y4eOHO-ITO3HABATEIbHBIX
3amad; ¢ y4ETOM OJTHX MOJEIBHBIX NPEACTAaBICHWM BBIABISTH M
XapaKTepH30BaTh CYIIECTBEHHBIC NPHU3HAKH H3YydaeMbIX OOBEKTOB
— XUMHYECKHX BEIIECTB M XHMHYECKHX PEaKIHii; BBISIBIATH
o0mmue 3aKOHOMEPHOCTH, NPHUYMHHO-CIEIACTBEHHBIE CBSI3U H
MPOTUBOPEYHSI B H3ydaeMBIX Mpolleccax M SIBICHUSIX; MOpemiaraTh
KpUTEpUU 1 BBISIBJICHUSI OTHUX  3aKOHOMEPHOCTEH H
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MIPOTUBOPEYHI; CaMOCTOSTEIBHO BBIOMpATh CIIOCOO pEIeHUs
y4eOHOW 3amaunm (CpaBHMBATh HECKOJIBKO BapHAaHTOB pEIICHUS,
BBIOMpaTh, HaWOoJIee MNOAXOMSIIIUNA C YYETOM CaMOCTOSITEIBHO
BBIZICIICHHBIX KPUTEPHUEB);

ba3oBbIMM UCCNea0BaTENBCKUMU AE‘FICTBMFIMM

1) yMeHHEM HCHOJIb30BaTh IMOCTABJICHHBIC BOMPOCHI B Ka4eCTBE
WHCTPYMEHTA MO3HAaHHS, a TaK)Ke B Ka4eCTBE OCHOBBI ISl (DOpPMU-
pOBaHHUS TUIIOTE3Bl MO MPOBEPKE MNPABUIBHOCTHU BBICKA3BIBA€MBIX
CYXJICHUI;

2) mproOpeTeHue OMbITa MO MIAHUPOBAHUIO, OPTAHU3AIIUN U MPO-
BEJICHHUIO YUYCHHYECKUX DKCIIEPUMEHTOB: YMEHHE HaOJI0/1aTh 3a XO-
JIOM TIpoIlecca, CaMOCTOSATEIbHO IIPOTHO3HUPOBATh €ro pe3yJsbTarT,
(opmynupoBaThe 0000IIEHUS U BBIBOJBI 10 pe3yJbTaTaM NPOBEIEH-
HOTO OIIBITA, MCCJIEIOBAHUs, COCTABIISITh OTYET O MpOJAeJIaHHOH pa-
oore;

Pa6oToM ¢ uHbopmaLpet

3) yMeHHEeM BBIOUpATH, aHAITU3UPOBATh U HHTEPIPETHPOBATHh WH-
dbopmanuio pasnUUHBIX BUAOB M (OPM IPEACTaBICHUS, NOIydae-
MYIO M3 pa3HbIX MCTOYHHKOB (HAay4HO-IIOIIyJISIpHAs JIUTEparypa Xu-
MHYECKOTI'0 COJEep>KaHus, CIIpaBOYHbIe ITocobus, pecypcesl MHTepHe-
Ta); KPUTHYECKH OLIEHUBATh IPOTHBOPEYUBYIO M HEIOCTOBEPHYIO
nHOOPMAIINIO;

4) yMeHHuEeM MMPUMEHSTh Pa3JIN9IHbIE METOIbI U 3alIPOCHI IIPH I10-
Hucke B oTOope MHPOPMAIUH U COOTBETCTBYIOIINX TaHHBIX, HEOOXO-
JUMBIX TSI BBIIIOJHEHHS Y4E€OHBIX M IO3HABAaTEJIbHBIX 3aJad OIlpe-
IEeJIEHHOTO THUINA; IPUOOpEeTeHHE ONbITa B 00JIaCTH UCIIOJIb30BaHUS
HHPOPMAIIMOHHO-KOMMYHHUKAaTUBHBIX TEXHOJIOTHI, OBJaJcHHE
KYJIBTYPOI aKTUBHOT'O HCITIOJB30BaHUs PA3JIMYHBIX TOUCKOBBIX CH-
CTEeM; CaMOCTOSITEJILHO BBHIOHpAaTh ONTHMalIbHYI0 (OpMy HpercTaB-
JneHuss nHGopManul U WJUIIOCTPUPOBAThH pelaeMble 3aJadu He-
CIIOKHBIMH CXE€MaMHU, THarpaMMaMi, IpyruMu hopMmamMu rpaduxu
U UX KOMOHWHAIIUSIMHU;

5) ymMeHrneM HMCTONIb30BaTh U aHAITU3UPOBATH B MPOIECcCe YISOHOM
M HCCJIEIOBATEIbCKON EesITeIIbHOCTH HHGOPMAIIHUIO O BIUSHUH MPO-
MBIIIJIGHHOCTH, CEJIBCKOT0 XO03sMCTBa M TPAHCIOPTa Ha COCTOSIHHE
OKpY>Karolie NpupoTHOU CpEJIb;

YHMBEPCaIbHbIMWA KOMMYHWKATMBHBIMM JEMCTBUAMM

YMEHHEM 3aJaBaTh BOIMPOCH! (B XOJ€ NUAJIOTa W/WIIN JTUCKYCCHUH) IO
cymecTBy oOcyxmaemoil TeMmbl, (OPMYJIHPOBAaTH CBOU TIpel-
JIOKEHUSI OTHOCUTEIBHO BBINOJIHEHUS NPEAI0KEHHOM 3a1a4u;

2) nmpuoOpeTeHne OmbITa MPE3CHTAUNA PE3yIbTaTOB BBITOJTHCHUS
XUMHYECKOTO SKCIepUMEHTa (J1a0opaTOpHOTO OIBITa, JlabopaTop-



HO# pabOThI MO UCCIEIOBAHUIO CBOUCTB BEIIECTB, YUEOHOTO MPOECK-
Ta);

3) 3aMHTEpPEeCOBAHHOCTH B COBMECTHOI CO CBEPCTHHUKAMHU MMO3HA-
BaTeJIbHOM M MCCIICIOBATENILCKOM JIEATEIBHOCTH MPU PEIISHUU BO3-
HHUKAIOIUX Npo0JieM Ha OCHOBE ydé€Ta OOIIMX MHTEPECOB W COrJjia-
COBaHUs MO3UIMHN (0OCYXJIeHHUs, OOMEH MHEHHSIMHU, «MO3TOBBIE
MITYPMBD», KOOpPJWHAIMS COBMECTHBIX JAE€HCTBHUM, OIpeaeiicHHE
KPHUTEPHUEB I10 OI[EHKE KAaYeCTBa BBIMOJIHEHHOM paboThI U Ap.);

YHMBEpCabHbIMU pPeryaTUBHbIMM AeﬁCTBMﬂMM

4) yMEHHEM CaMOCTOSITEIBLHO OMPEACHATh IEIH JACSITEeIbHOCTH,
IJTAHUPOBATh, OCYIIECTBIISATH, KOHTPOJIUPOBATh U P HEOOXO 11~
MOCTH KOPPEKTHPOBATH CBOIO JIEATEIILHOCTbh, BBIOUpaTh HanboJiee
3¢pPpexTuBHBIC CITOCOOBI PEllIeHNs] YUYeOHBIX U TO3HaBaTEIbHBIX 3a-
Jlad, CaMOCTOSITEJILHO COCTaBIISITh MJIM KOPPEKTHUPOBATh IMPENIO-
JKE€HHBIN aJIrOPUTM AEHCTBHUI NPHU BHINIOJIHEHUH 3aJlaHUMN C yIETOM
MOJIyYE€HUsI HOBBIX 3HaHUI 00 M3y4aeMbIX OOBEKTaxX — BelleCcTBax
W peaKlMsX; OLIEHUBATh COOTBETCTBHE MOJIYUYEHHOTO pe3yjibTaTa 3a-
SIBJICHHOM IIEJIH,

5) yMeHHeM HCHOJIb30BaTh U aHAJU3UPOBATh KOHTEKCTHI, MPE.-
JlaraeMbl€ B yCJIIOBUH 3aJaHUM.

TTpeameTHeIe pesynbraTer

B cocraBe npeaMeTHBIX pe3yabTaTOB IO OCBOCHHIO 00s3aTEIbHO-
ro colep>KaHusl, yCTAaHOBJICHHOTO IAaHHOW NIPUMEpPHOU paboueii rpo-
rpaMMO#, BBIIEISIOT: OCBOCHHBIE OOydJalOIIUMHUCS HaydHbIE 3Ha-
HUS, YMEHHUSI U CIIOCOOBI IeicTBHUil, crieruduyueckue s Mpeamer-
HOI o6nacTu « XUMHUSDY, BUIBI AESITEIBHOCTH MO MOJIYyYEHUIO HOBOTO
3HaHHS, €r0 MHTEPIpPETalun, IIPEeoOpa3OBaHUI0O U NMPUMEHEHHUIO B
pa3anYHBIX yY€OHBIX U HOBBIX CUTYallUAX.

IIpenmeTHBIE pe3yabTaThl MPEACTABIECHBI IO TOJaM OOyYEHHUS M
OTpaxaroT C(PpOPMHPOBAHHOCTH y OOYYaIOIIUXCA CIECAYIOIINX yMe-
HUHN:

8 KJIACC

1) packpwieamsb cmbici OCHOBHBIX XUMHUECKHUX TTOHSITHH: aTOM,
MOJICKYJIa, XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE Be-
MIeCTBO, CMeCh (OOHOPOOHAs ¥ HEOJHOPOAHAs ), BAaJICHTHOCTB, OT-
HOCHUTEJIbHAsI aTOMHAasI ¥ MOJICKYJISIpHAsI Macca, KOJIMYECTBO BeEIIle-
CTBa, MOJIb, MOJISIPHASI Macca, MacCcoBasi JIOJST XUMHUYIECKOTO dIie-
MEHTa B COCOUHECHUHU, MOJSAPHBI O0O0BEM, OKCHI, KHCIIOTA,
OCHOBAaHUE, COJIb, DICKTPOOTPHUIIATEIFHOCTD, CTEIICHb OKUCIICHHUSI,
XUMHUYECKasi peakius, KiIacCu(pUKaUs peaKuii: peaklIuu COSan-
HEHUSI, PCaKIIUN PA3JIOKCHUS, PCaKIIUU 3aMEIICHUS, peaKIuu 00-



MEHa, 9K30- M dHAOTEPMHUUYECKHNE peaKLUU; TeIJIOBOM 3 dexT peak-
UW; SIIPO aToMa, IEKTPOHHEBIN CJI0if aToMa, aTOMHasi OpOuTaIIh,
pannyc aroMa, XUMHUYeCKasl CBsI3b, OJISIPHASI M HETOJIsIpHAsI KOBa-
JICHTHAasI CBsI3b, HOHHAs CBSI3b, MOH, KATHOH, aHWUOH, pacTBOp, Mac-
COBasi TOJIs BemlecTBa (IIPOIeHTHAasI KOHIISHTPAIHs) B pacTBOPE;

2) unmocmpupogéams B3aUMOCBS3b OCHOBHBIX XHMHYECKHX TIO-
HiaTH# (cM. 0. 1) ¥ IPUMEHSITh 3TH MOHATHS MPHU OMMCAHUU BEIIESCTB
¥ UX IPEBpaIlCHHUI;

3) ucnonvzoeams XUMUYECKYIO CHUMBOJIUKY JUISI COCTaBIICHUS
¢dopmyn BeliecTB 1 ypaBHEHHUN XUMHWYECKUX PEaKIINii;

4) onpedensimev BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COe-
JIMHEHUSIX; CTETICHb OKHUCIICHHUS DJIEMEHTOB B OMHAPHBIX COEIHHEHH-
sIX; IPUHAUIS)KHOCTh BEIIECTB K ONpeJeIEHHOMY KJlacCy COeaHHe-
HUH no Gopmysiam; BUJ XUMHUYECKON CBsI3U (KOBaJICHTHASI U UOH-
Hasl) B HCOPraHUYCCKUX COCIHUHCHUSIX

5) packpviecams cmoicn Tlepuonndeckoro 3akona JI. . Mennaene-
€Ba: JCMOHCTpUpOBATh ITOHHMMAaHHEC nepnounquKoﬁ 3aBUCUMOCTHU
CBOMCTB XMMHWUYECKHX DJIEMEHTOB OT HX ITOJIOKCHHUS B HepI/IOILI/I'—IC-
CKOIl cucTeMe; 3aKOHOB COXPaHEHUSI MaccChl BEIIECTB, ITIOCTOSHCTBA
coCcTaBa, aTOMHO-MOJIEKYJISIDHOTO YYEHHs, 3aKOHa ABOraapo; onu-
cvigamov U xapaxmepuzosams TadnuuHyio (opmy Ilepuonnueckoit
CUCTEMbl XHMHYECKHUX DJIEMEHTOB: pa3jinyaTh IOHATHUS «IrJIaBHas
noarpynna (A-rpynna)» u «mnobounas noarpynmna (b-rpynma)», ma-
Juple ¥ OOJBIIME IEPUOABI; coomHOCUmMb OOO3HAYEHUs, KOTOpHIE
uMmeroTcss B tabnune «llepmonmdeckas cucreMa XHUMHYECKUX dIie-
meHTOB /. 1. MeHnaeneeBa» ¢ 4UMCIOBBIMU XapaKTEPUCTUKAMU CTPO-
€HHUsI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB U 3apsia sapa, oOiiee
YHCJIO 3JIEKTPOHOB U pacIipeesICHUE UX M0 dJIEKTPOHHBIM CJIOSIM);

6) kraccuguyuposames XUMHUYSCKHE DJIEMCHTHI; HEOpPraHU4e-
CKHE BEIIIECTBAa; XUMHUYECKHE PEeaKIH (II0 YHUCIY M COCTaBy yda-
CTBYIOIINX B PEaKIIMH BEIIECTB, O TEIUIOBOMY YD PEKTyY);

7) xapaxmepuzoeams (onucwviéams) O0IIHME XUMHUECKHAE CBOT-
CTBa BEIIECTB PA3JIWYHBIX KJIACCOB, MOATBEPIKIasi ONMCAHUE IIPUMe-
paMH MOJIEKYJISIPHBIX YPaBHEHHUH COOTBETCTBYIOIINX XUMHUYSCKUX
peakumii;

8) npoenoszuposams CBOWCTBaA BEUIECTB B 3aBUCHMOCTH OT UX Ka-
YEeCTBEHHOTO COCTaBa; BO3MOXXHOCTH MPOTESKAHUS XUMHUYECKHUX IIpe-
BpaIleHUH B pa3INYHBIX yCIOBHUSX;

9) ebiuucasims OTHOCHUTEIBHYIO MOJICKYJSIDHYIO H MOJISIPHYIO
MaccChl BEIIECTB; MAaCCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa 1o (op-
MyJi€ COEAMHEHMs; MAaCCOBYIO JIOJIIO BEIIECTBAa B PAacTBOpE; IPOBO-
JIUTH pacdEThl IO YPAaBHEHUIO XMMHUYECKOHN PEaKIInH;

10) npumernsims OCHOBHBIE OIEPAIMU MBICIUTEIBHON MESITEIbHO-
CTH — aHaJIM3 U CUHTE3, CpPaBHEHHE, 0000IIeHNE, CUCTEMATH3aIHIO,
KJlaccu(UKAINIO, BBISIBJICHUE NPUYNHHO-CIIEACTBEHHBIX CBSI3CH —



JUTSI U3YYCHHsS] CBOWCTB BCIISCTB M XHUMHYECKHX PpPEaKIHi; ecTe-
CTBEHHO-HAay4YHBIC METOJIbI MO3HAHUS — HAOIIOJICHHUE, U3MEpPCHHE,
MOJEIUPOBaHUE, SIKCICPUMEHT (PeaIbHBII Y MBICJICHHBIN);

11) creoosams npaBuiiaM TIOJB30BaHUS XHUMUYECKONW MOCYHAOH H
JT1abopaTOpHBIM OOOpYIOBaHHMEM, a TaKXKe MpaBHIaM OOpalleHUs
C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSAMH IO BBIMTOJIHEHUIO
JT1aGOPaTOPHBIX XMUMHUUYECKUX OMBITOB IO MOJYYSCHHIO U COOUPaHUIO
razoo0pa3HbIX BelIeCTB (BOJAOPOJA U KHCIOPOJa), MPUTOTOBICHHUIO
pacTBOPOB C ONpeneIEHHON MacCOBOM JT0Jieil paCTBOPEHHOTO Belle-
CTBa; IUJIaHUPOBATh W IPOBOJUTH XHUMHUUYECKHUE IKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IMIEIOYCH U KHUCIOT C MMOMOIIBIO HHIUKA-
TOpOB (JTakmMyc, (heHOoN(PTATIENH, METHUIOPAHXK U JIp.) .

9 KNIACC

1) packpvieams cmvici OCHOBHBIX XUMHYCCKUX HOHATHHA: XUMH-
YECKHU 3JIEMEHT, aTOM, MOJICKYJia, HOH, KaTHOH, aHHOH, IPOCTOE
BEIIIECTBO, CJIOXKHOE BEIIECTBO, BaJCHTHOCTH, DJIEKTPOOTPHUILIATEIb-
HOCTBb, CTCIICHb OKHCJIICHHA, XUMHNUYCCKas pC€aKlusda, XUMHNYCCKasda
CBSI3b, TEIJIOBOM 2 (PEKT peakiinu, MOJIb, MOJISIDHBIH 00BEM, pac-
TBOP; DIIEKTPOJINUTHI, HEINECKTPOJIHUTEI, SJICKTPOJIUTHYECKAs TUCCO-
Hyanus, peakluu HOHHOTO OOMEHa, KaTajlu3aTop, XUMHYECKOe
paBHOBecHe, OOpaTUMbIe U HEOOpaTUMBbIEC PEAKIIMU, OKUCIUTEb-
HO-BOCCTAaHOBHUTEJIbHbIE PEAKIMH, OKHUCIUTEIb, BOCCTAHOBUTEIb,
OKHCJICHHE U BOCCTAaHOBJICHHE, alIOTPOIHs, aM(pOTEPHOCTh, XUMH-
geckas CBsA3b (KOBaJeHTHas, HOHHAas, MeTaJUIM4ecKasi), KpUCTaJI-
JMgecKkas pemeérka, KOppo3usl METaJJIOB, CIUIABBI; CKOPOCTH XUMHU-
YeCKOU peakiud, IpenenbHo aomyctumas koHnerntpanus (ITK)
BEIIIECTBA;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX I10-
HsITUl (CM. 1. 1) ¥ IPUMEHSITh 3TH MOHATHS [IPU OIMHUCAHUU BEIICCTB
U UX IIPEBpaIlCHU;

3) ucnonvzosams XUMHYECKYIO CHMBOJIHKY IJISI COCTaBIICHHUS
¢dopmMyI BeliecTB ¥ ypaBHEHHUN XUMHUYECKUX PEaKIINii;

4) onpedensimb BaICHTHOCTb U CTEICHb OKUCIICHUS XHUMUYECKHUX
3JIEMEHTOB B COCIMHEHMSAX PAa3JINIHOTO COCTaBa; MPUHAIECKHOCTH
BEIIIECTB K ONpPEAeIEHHOMY KJIacCy CO€QWHEHHUH 1Mo (Gopmynam; BUI
XUMHWUYECKOH CBsI3M (KOBaJICHTHAs, MOHHAsl, METaJUINYeCcKas) B He-
OPTaHWYECKNX COCAMHEHUSIX; 3apsi/T HOHA [0 XUMHUYECKOi hopmy-
JIe; XapakTep cpebl B BOIHBIX PACTBOPAaX HEOPTAHWIECKUX COCTH-
HEHUH, TUIT KPUCTAUINIECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

5) packpwvisame cmoica lepuonuueckoro 3akona J. 1. Menpene-
€Ba M JIEMOHCTPHUPOBATH €Tr0 IOHHMAaHHE: ONUCLIBAMb U XapaKme-
puzoeams TabnumuHylo (opmy Ilepnoandeckoil cucCTEeMBl XHUMHYE-
CKMX D2JIEMEHTOB: pa3JuyaTh IOHITHS «IJaBHAs TMOATPYINIa
(A-rpynma)» u «no6ounas moarpynmna (b-rpynmna)», mansie u 601b-



e TIEPUOABI; COOMHOCUMb 0003HAYCHUS, KOTOPHIC UMEIOTCS B TIe-
pUOAUYSCKON TaOHIle, C YHUCIOBHEIMU XapaKTEPUCTHKAMH CTpOE-
HUSI aTOMOB XHMHYECKHX BJIEMCHTOB (COCTaB W 3apsj sipa, oOmiee
YHUCIIO DJICKTPOHOB M PACHpPEACIICHUE WX II0 3JICKTPOHHBIM CIIOSIM);
00vsicHsAMb O00IHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEH-
TOB M UX COCAWHCHHUU B IpejieiaX MaJIbIX IIEPUOJIOB U TJIaBHBIX MOJI-
TPyII ¢ y4ETOM CTPOCHUS UX aTOMOB;

6) rknaccuguyuposams XUMHUYECKHE DIIEMEHTBI; HEOpTaHUYe-
CKHE BEIIECTBA; XUMHUYCCKHE peakIiuu (IO YUCITy U COCTaBy yda-
CTBYIOIIUX B PEAKIIHH BEIIIECTB, IO TSILIOBOMY 3 dEeKTy, IO u3Me-
HCHUIO CTCTICHEH OKUCIICHUS XUMHYECKHUX JISMCHTOR);

7) xapaxmepuzoeambs (onucvléams) OOIHME U CHEUDUUECKUE
XUMHYCCKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIISCTB, IMTOATBEPIK-
Jasi ONMUCaHUEe NPUMEPaMH MOJICKYJIIPHBIX U HOHHBIX YPaBHCHUH
COOTBETCTBYIOIIUX XUMHUUYCSCKUX PEaKIIU;

8) cocmaensims ypaBHEHHS DIEKTPOJIUTHYECKON TUCCOIAAIIAN
KHUCJIOT, 1IEJIOUEN U COJIEH; IIOJIHBIE U COKPAIEHHBIE YPAaBHEHUS pe-
aKIMii MOHHOTO OOMEHa; ypaBHEHUsI PEaKIINii, ITOJTBEPKIAFOIIINX
CyLL[CCTBOBaHI/Ie IF€eHETHYECKOU CBSI3H Memny BeIICCTBaAMU pas3jinyd-
HBIX KJIACCOB;

9) packpsisams CYUIHOCTh OKHCIHUTEIHLHO-BOCCTAHOBHUTEIBHBIX
peaKkuuii MoCpenCTBOM COCTAaBJICHHSI JJIEKTPOHHOro OajaHca ATHX
peaknui;

10) npoerozuposams CBOWCTBa BEIIECTB B 3aBUCHUMOCTH OT HUX
CTPOCHHUST; BOSMOYXXHOCTH MPOTECKAHUS XUMHUYECCKUX IIPEBPAIIeHUN
B PA3JIMYHBIX YCIIOBUSX;

11) eviuucasims OTHOCUTEIBHYIO MOJIEKYJSIDHYIO W MOJISIPHYIO
Macchl BEIIECTB; MacCOBYIO JOJII0 XHMHYECKOro 3JIeMeHTa 1o ¢op-
MyJI€ COCIMHEHMUs; MAaCCOBYIO JIOJIIO BEIIECTBa B PAacTBOpE; IIPOBO-
JUTH PAcUETHI 110 YPABHEHUIO XUMHUYECKOU PEAKLINU;

12) creoosams mpaBHIaM MOJB30BaHUS XHUMHUYECKON IMOCYIOH U
nmabopaTopHBIM 00OpYIOBaHUEM, a TaKXKe IIpaBHUiIaM oOpamieHus
C BEIISCTBAMH B COOTBETCTBUU C MHCTPYKIHUSAMH IO BBIITOJIHEHUIO
J1aG0PATOPHBIX XMMHUYECKUX OIIBITOB IO IOJYYEHHIO U COOMPAHUIO
ra3000pa3HBIX BEIIECTB (aMMHaKa U YTIIEKHUCIOTO Ta3a);

13) nposooums peakuyu, TOATBEPIKAAFOIINE KAYSCTBECHHBIN CO-
CTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHUI-
Opomua-, nonua-, kapobonar-, ¢pocdar-, cUIUKaT-, Cyiabdar-, TH-
JPOKCHUI-UOHBI, KATHOHBI AaMMOHHUSI ¥ HOHBI U3yYIEHHBIX METAJJIOB,
MPUCYTCTBYIOIIHNE B BOJAHBIX PACTBOPAaX HEOPTaHUYECKHUX BEIIECTB;

14) npumernsims OCHOBHBIE OIEPAIMU MBICIUTEIBHON MESITEIbHO-
CTH — aHaJINU3 U CUHTE3, CpPaBHEHHE, 0000IIeHNE, CUCTEMATH3aIIHIO,
BBISIBJICHHME NPUYNHHO-CIEICTBEHHBIX CBSI3€H — JUISI W3YyUYCHUS
CBOICTB BEIIECTB M XUMHUUYECKHX PEaKINH; €CTEeCTBEHHO-HAYYHEIE
METOAbl TMO3HAaHWSI — HAOJIOACHHWE, U3MEPEHHE, MOJIEINPOBAHHUE,
KCIIEPUMEHT (peanbHBIH u MBICJICHHBIN )



TEMATWUYECKOE TINAHWPOBAHWE

Bcero 136 u, 13 HUX 7 4 — pe3epBHOe BpeMs

8 KNACC

(2 4 B Hepeno, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpemsA)

TeMblI,
Y KOJIMYECTBO YaCoB,
OTBOJAUMOE Ha UX U3yYEeHHUE

OcHOBHOeE coaepikKaHue

OcHOBHBIE BH/bI A€ATEJIBbHOCTH

npax’mqecxoifl AeATeJIbHO-
CTHU YeJIOBEKa

()

MeTonbl MO3HaHUS B XMUMHHU.

Tena u Bemecrsa. dusnyeckue cBoiicTpa
BELIECTB . ArperaTHoe COCTOSHHE
BellecTB . YHCThIE BeLIECTBAa U CMECH.
CriocoObl pa3aeneHus cmeceil.
dusznyeckre ¥ XUMUYECKHUE SBICHMUSI.
IIpu3Haku 1 yclnoBus NpoTEeKaHUS
XUMHYECKUXPEaKLIUH.

3HaKOMCTBO C MPaBWIAMH 0€30MaCHOCTHH
npuémMamu paboThl B XUMHUYECKOM
nabopaTopuu.

JleMoHCcTpauuu

1. JlaboparopHoe obOopymoBaHUE

2 . PasnuuHble BUABI XUMHUYECKOMI
TTOCYABI .

06yJaImuxcs
Pa3znen 1. TlepBonauainbHbie Xumuyeckue nousitus (20 u)
Tema 1. XumMusa — Ba)kHad IIpenmer xumun. Ponb XUMHUH B KU3HU PackppiBaTh CMBICT H3y4YaeMBIX
006/1aCTh €CTEeCTBO3HAaHMA U yegoBeKa. XMMHs B CUCTEME HayK. MOHATHI.

PackpriBaTh ponbp XUMUM B NPUPOAE U
JKM3HHU 4YeJIOBeKa, €€ CBSA3b C APYTUMU
HayKaMH.

PaznuuaTe 4ucThle BemecTBa M CMECH;
OJHOPOIHBIE U HEOJHOPOIHBIE CMECH.

Paznuuate ¢Qusnmyeckue M XUMHYECKHE
SIBJICHUS.

OmnpenensiTe NIPU3HAKU XUMHYIECKUX
peakIuii ¥ yCIOBHUS UX MPOTEKaHHS.

CrnenoBarh nNpaBujlaM MOJIb30BAHUS
XUMHYECKOU MOCYA0# U TabopaTOpHBIM
000pyIOBaHHEM, a TAK)KE ITPAaBUIAM
o0paIeHust ¢ XUMHUYECKUMU
BEIIIECTBAMHU B COOTBETCTBHHU C
WHCTPYKIUSIMH T10 BBITOJTHEHHUIO
MPaKTUIECKUX pabdoT.




3. OOpasiel BENIECTB.

4 . CriocoOkI pazjienieHus cMeceit ((huib-
TpPOBaHUeE, BhIITAPUBAHKE, TUCTHILISI-
ust, XpoMaTorpadus).

JlaGopaTopHble U MpaKTUYEeCKUe
paGoTsI

Jlabopamophbie onvimoi:

Ornucanue d)HSI/I‘{eCKI/IX CBOWCTB BCIICCTB.
Pasz[eneHI/Ie CMECH C IIOMOIIIBKO MarHuTa.

IIpakxmuueckue pabomoi:

Ne 1. IlpaBuisa paGoTsl B s1abopaTtopuuu
NpUEMBI 00palleHus ¢ JIAGOPaTOPHBIM
000pyOBaHUEM .

Ne 2. Paznenenue cmeceit (Ha nmpumepe
OUYHCTKH IIOBAPCHHOM COJIN)

[InanupoBaTh M MPOBOIUTH XUMHUIECKUN
SKCHEPUMEHT MO0 U3YUSCHHUIO U
OIMHMCaHUIO (PU3NISCKUX CBOHCTB
BEIIIECTB, CIIOCOOOB pa3esieHusI cMecei
BEIIIECTB.

Vcnionp30BaTh IIpH BBITOITHEHUH
yueOHBIX 3aJlaHUii U B TIpoIiecce
HCCIIeIOBATEIILCKON NeATEIIbHOCTH
HayYIHO-TIONYJIIPHYIO JINTEPATyPy
XHUMHYECKOTO COICpPIKaHUS,
CIpaBOYHbIE MaTEPHUAJIBI, PECYPCHI
HNHTtepHerTa.

BricTpanBaTh pa3BEpHYTHIE THCHMEHHbBIE

U YCTHBIE OTBETHI C OIIOPOH Ha

uHpopMaInio U3 yueOHUKa U

CIPaBOYHBIX MaTEpPHUAJIOB, IPAMOTHO

HCIIOJIb30BaTh U3YYEHHBIN MOHATUWHBINA

annapaTKkypca XuMHHU

Tema 2. BenrecrBa
U XUMHUYeCKUe peaknuu
(1549)

ATOMBI 1 MOJIEKYJIbl. XUMUYECKIE
9JIeMeHThI. 3HaKH (CHMBOJIbI)
XUMHUECKUX 37eMeHTOB. [IpocTeie u
CJIO’KHBIEBEIIIECTBA.
ATOMHO-MOJIEKYJISIPHOE yYEHUE.
Xumunueckas popmyna. BareHTHOCTH
aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH
TIOCTOSIHCTBA COCTaBa BemiecTB. OTHOCHU-
TelbHasi aToMHast Macca. OTHOCHUTENbHAS
MOJIeKyJIsIpHasi Macca. MaccoBas 101t
XUMHYECKOTO 3JIEMEHTa B COETUHEHUH.
duznyeckne ¥ XUMUUCCKUE SBICHUS.
Xumunueckass peakuus. [Ipusnaku

U YCIJIOBHSI IPOTEKAHUS XUMUUYCCKUX
peakuuil. X¥MHUUYECKHUE YypaBHEHUS.

ITpuMeHsATh eCTECTBEHHO-HAYYHBIE
METO/bI HO3HAHUA (B TOM YHCIIE
HaOJIIOJICHUE, MOJISJINPOBAaHUE, IKCIIE-
PHUMEHT) U OCHOBHBIE OIlepaluu
MBICJIUTEJIBHOMN AesITEIbHOCTU (CpaBHE-
HHE, KJIaccuUKaIus) 11 U3yYSHUs
BEILIECTB U XUMHUYECKUX pEaKUi.

PackprIBaTh CMBICT U3yUaeMbIX
MMOHATHUH U 3aKOHOB U IIPUMEHSATH 3TU
TOHATHS TP OITUCAaHUU CBOMCTB
BEILIECTB U UX NPEBPAILEHUM.

PaznuuaTth GU3NYECKHE U XUMUYCCKHUE
SIBJICHUSI, OOBSICHATHh UX CYITHOCTH C
TOYKH 3PEHUSI AaTOMHO-MOJIEKYISIPHOTO
YIeHUs .




TeMBbI, H KOJIHY€eCTBO
4ac0B, OTBOAMMOE HA X
H3y4eHue

OcHOBHOe cofepxkaHue

OCHOBHEIE BHUABbI J€eATECJIBHOCTH
od0yuyaromuxcs

THnbl XUMHUYECKUX peaKIIni
(coenmrHEHUSI, pa3I0KEHUsI, 3aMEIIICHUSI,
oOMeHa).3aK0H COXpaHESHHUSI MacCHI
BEIIICCTB.

M. B. JIoMOHOCOB — y4YE€HBIH-IHIIUKIIO-
TEJTUCT .

JleMoHCcTpanuu

duznueckue sBiIeHUS (pacCTUPaHHUE
caxapa B CTyIIKe, KHIIEHHE U
KOHJICHCAIUs BOJBI U T. 1.).
XuMuyeckue siBIeHUs (TOPEHHE CBEYH,
pa3nokeHue caxapa, B3aUMOJIEIiCTBUE
CEpHOMH KHCJIOTHI C XJIOPUJIOM Oapus,
paznoxxenue runpokcuna meau(ll), B3a-
HMOJEICTBHE XKeJle3a C Cepoil, B3auMo-
JIefiCTBHE KeJie3a C paCTBOPOM COJIH
menu(ID)).

JlaGopaTopHble M NMpaKTH4YeCcKue paGoThl
JlabopamopHhbsie onvimuwi:

TIpumeps! ¢usndecknx siBieHuil (IUIaB-
JICHHE BOCKA, TasTHUE JIb/IA) .

OrnpeaensTh NPU3HAKH XUMHYECKHX
peakiuii, yCIOBUs HUX NMPOTCKaHHSI.

OOBACHATH CYITHOCTH (PU3MUECKUX U
XUMHYECKUX SIBJICHUH C TOYKH 3pEHHUS
aTOMHO-MOJIEKYJISIDHOTO YUCHHSI.

KitaccuuiupoBaTh XUMHYECKHE PEaKIIHH
(TT0 YuCiIy M COCTaBy pearupyronux u
00pa3yIoNmuXCs BEIIECTB).

CoctaBnsaTh (OpMyJbl OMHAPHBIX BELIECTB
[0 BAJICHTHOCTH M OIPEICIISTh
BaJICHTHOCTb 110 (hOpMyJIaM BEILECTB.

PaccraBisiTe K03 GUIIMEHTHI B ypaBHE-
HHSX XMMHUYECKHX PEaKLIHi.

CrnenoBaTh NpaBHJIaM I1OJIb30BAHUSA
XUMHUYECKOU MOCYI0M U TaGOpaTOPHBIM
000py10BaHHEM, a TAK)KE IIpaBUIIaM
o0paleHHs ¢ BeIeCTBaMU B COOTBET-
CTBHH C UHCTPYKIHSIMH T10
BBIITOJIHEHHIO JIA0OPAaTOPHBIX
XUMHUYECKHX OIBITOB.

Hcnons30BaTh IIPU BHITOJIHEHUH
Y4eOHBIX 3aJaHUI U B TIPOIIECCe
HCCIIE0BATEIILCKON eI TEIbBHOCTH




IIpuMeps!l XUMUYECKUX SBJICHUN
(TIpoxanuBaHUEe MEIHOU IPOBOJIOKH,
B3aMMOJICHCTBUE MeJia ¢ KUCIIoToi ). Motenn
aTOMOB U MOJIEKYJI .

Boviuucnenun

— OTHOCHTEJIBHOW MONEKYIISAPHON
Macchl BEILIECTB;

— MAacCOBOH JOJIM XUMHUUYECKOT'O JIEMEH-
Ta o GopMyJie COeTMHEHUS

HAay4YHO-TIOIYJISIPHYIO JTUTEPATypy
XHMHYECKOTO COJIepKaHUs, CIIPABOYHBIE
MaTepHalbl, pecypcel MHTEepHeTA.

BricTpanBath pa3BEpHYTbIC TUCHMEHHBIE
M YCTHBIE OTBETHI C OITOPOH HaA
nHpopMario U3 yueOHUKaA U
CIIpaBOYHBIX MAaTEpPHaIOB, FTPAMOTHO
HCITOJIB30BaTh U3YYEHHBIN MOHATUHHBIA
anmnapaTkypca XuMHH

Paszgen 2. BaxHellue NpeACcTaBUTE/IM HeopraHmyeckux BemectB (30 u)

Tema 3. Bo3ayx. Kucjiopoga,.
IlonAaTue 06 okcujax
G

Bosnyx — cmecsh ra3zos. CocraB Bo3myXa.
Kucnopon — sneMeHT U npocToe Bele-
cTBO. O30H — AJUIOTPOITHAs
Moudukanus kucnopoaa. Haxoxnenue
KHCJIOpOoJa B npupoje, pusnyeckue u
XAMHYECKHE CBOMCTBA (peaKkuuu
OKHCJICHHSI, TOpEHHE). Y CI0BUS
BO3HMKHOBEHUS U MPEKPAIICHUS TOPESHHUSL.
Ilonstue

00 okcuaax.

CriocoObl Moy4YeHus: KUCI0pOoaa B
1260paTOPUU M NPOMBIIIIICHHOCTH.
IIpumenenue kucnopozaa . Kpyropopor
KHCJIOpOJia B IPUPO/IE .

TermnoBo# 3(pPeKkT XumMuaecKkon
peakiuu, MOHITHE O TEPMOXUMHYECKOM
YPaBHEHHH, 3K30- M SHJIOTCPMHUUCCKHUX
peakIusx .

PackpsIBaTh CMBICIT H3yYaeMBbIX
MOHATUU U MPUMEHATH 3TH MOHSITHUS
IIPYU ONMCAHUM CBOMCTB BEIIECTB U UX
peBpaLleHUIA.

Xapaktepu3oBarth (OIHUCHIBATH) COCTAB
BO31yXa, (pu3nyeckue U XuMUUYECKUe
CBOICTBa KHCIIOPOAA, CIIOCOOBI €ro
IOJIy4€eHHUsI, IPUMEHEHUEH 3HAaUCHUE B
MPUPOJE U KU3HHU YETIOBEKA.

CpaBHUBAaTh PEaKLUU TOPEHUS U
MEJIJIESHHOT'O OKUCJIEHHS.

Cobupath TpUOOPHI TSI TOTYUCSHUS
KHCJIOpOoJa (BBITECHEHHEM BOJBI U
BO3/yXa).

Pacrio3HaBaTh ONBITHBIM MYyTEMKHUCIOPO.




TeMBbI, H KOJIHNY€eCTBO
4aCc0B, 0TBOAMMOE HA MX
H3y4eHue

OcHOBHOe coepxKkaHue

OCHOBHEIE BHUABI JeATECJIBHOCTH
od0yuarommuxcs

ToruBo (HeTh, YroJib M METaH).
3arpsi3HEHHE BO3/yXa, CIIOCOOBI €ro
NpeOTBpAIICHHs . YCUIICHHE
napHUKOBOTO 3¢ (deKTa, pa3pylieHne
030HOBOT'O CIIOSL.

JleMoHCcTpanuu

BzaumoneiictBue docdopa, cepbl

M JKeJie3a ¢ KUCIOPOAOM (BO3MOXHO
UCTIOJb30BAHNE BUICOOIIBITOB).
OmnpeneneHue COnEPKAHUI KUCIOPOaa
B BO3ZyXe.

OnbITHl, JEMOHCTPUPYIOLIHE YCIOBHUS
BO3HUKHOBEHHSI U MPEKPAIICHH
TOPEHUSL.

JlaGopaTopHble U NpaKTH4YeCcKue
pa6oThbl

Jlabopamopnuiii onvim:

O3HakoMJIeHHE ¢ 00pa3laMu OKCHIOB.
Ilpaxmuueckas paboma:

Ne 3. TMony4yeHnue u cobMpaHue KHCIOPO-
J1a, U3yYEHUE €ro CBOMCTB .

Hcnonp30BaTh XUMHUYECKYIO CHMBOJIUKY
JUI cOCTaBJIeHHs! (POPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YpaBHEHHH
XUMHYECKHX PEAKIUHA C y9acTHEM
KHCJIOPOJa.

OOBSACHITh CYHIHOCTH DKOJIOTHYECKHX
po06JIeM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO31yXa.

CrnenoBaTh npaBwiIaM 06e30MMacHON paboOThI
B JIaOOpAaTOPHUH IIPU UCIIOIB30BaHUHU
XUMHYECKOH NOCYy bl M1 000pyI0BaHus,
a TakKe MpaBHJIaM OOpPALLEHUS C
TOPIOYMMH BEIIECTBAMHU B OBITY.

IInaHnupoBaTh U OCYIIESCTBISITH HA
MPaKTUKE XUMHUYECKUE SKCIEPUMEHTBHI,
IIPOBOJIMTH HAOJIIOICHUS, J1eJ1aTh
BBIBOJIBI 1O PE3yJIbTaTaM SKCIEPU-
MEHTA.

VYuacTBOBaTh B COBMECTHOU paboTeB
rpymme.

Hcnons30BaTh IpHu BBITOIHEHUH
Y4eOHBIX 3aJaHUI U B TIpOIIECCe
HCCIIEIOBATEIILCKON AESITeIbHOCTH




1920eH 6—8 "BUWUX

Botuucnenusn

— MOJICKYJISIPHOM MacChl KUCIIOPOJIa

M 030HA Ha OCHOBAaHUH aTOMHOM MaccChl
XAMHUYECKOTO DJIEMEHTA

HAy4HO-TIOIYJISIPHYIO JIUTEPATypy
XHMHYECKOTO COJIepKaHUs, CIIPABOYHBIE
MaTepHaibl, pecypcbl MHTEepHETA.

BricTpanBaTh pa3BEpHYyThIC INCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOH Ha
nHpopManuio N3 yudeOHNKa 1
CIIPaBOYHBIX MaTe- PHAIOB, TPAMOTHO
HCITOJIb30BAaTh U3y YEHHBIN MOHATUHHBIA
anmnapar Kypca XUMHH

Tema 4. Bogopoga.
I[loHsATHE O KHUCJIOTAX
M COJISAX

(59

Bomopon — aneMeHT U mpocToe Betle-
ctBO. HaxosxxaeHue B pupoze, pusmde-
CKHE U XUMHYCCKHE CBOMCTBA (Ha
MpUMepe B3aUMOJICHCTBHS C HEMeTaluIa-
MM U OKCHJaMH METaJIJIOB), IIPUMCHE-
HHE, CIIOCOOBI MOJTyYCHUSI.

IToHsATHE O KHCJIOTaX U COJISAX.

JleMoOHCcTpauuu
Tlony4denue, cobupanue u pacrno3HaBa-
HHE BOJIOPOJa.

JlaGopaTOopHble M NPaKTHYeCcKHe

[pa6oThI

Jlabopamopnuviii onvim:

BzanmoeicTBe KHCIOT C METaJIJIaMHU .
Ilpaxmuueckas paboma:

Ne 4 . Tlomydenue u coOupanue BOAOPOAA,
U3Yy4YEHUE €r0 CBONCTB .

PackpbIBaTh CMBICIT U3y4aeMbIX MTOHSTHI
U OPUMEHSTH 3TH MTOHSITHSI TIPH
OIMCAaHUH CBOMCTB BEIIECTB U X
MpeBpaLleHUI.

XapakTeprn3oBaTh (OIMUCHIBATH)
(usnyeckne u XUMHUUYECKHE CBOICTBA
BOJIOPOZA, CIIOCOOBI €T0 MOJIYYeHUS,
IIPUMEHEHHE.

CoOupath npubop Ijsl MOITYUCSHUS
BOZIOpOJA.

Hcnonp30BaTh XUMHYECKYIO CUMBOJIUKY
JUIA cocTaByieHUs (hOPMYJI BEILECTB,
MOJICKYJISIDHBIX YPAaBHEHUHXHUMHUYECKHX
peakuuii ¢ yyacTueMm BOAOpOJa.

CrnenoBath npaBuiam 0e30MmacHO
paboThI B 1aGOpaTOPHUU TIPH MCIIOTb-
30BaHMH XHUMHYECKOMW MOCY bl U
000py/IOBaHUsI, @ TAK)KE IIPaBHIIAM
o0paleHHs C TOPIOYMMH BEIIECTBAMU
B OBITY.




TeMBbI, H KOJIHY€eCTBO
4ac0B, OTBOAMMOE HA X
H3y4eHue

OcHOBHOe cofepxkaHue

OCHOBHEIE BHUABbI J€eATECJIBHOCTH
od0yuyaromuxcs

Botuucnenusn

— MOJICKYJISIPHOHM MaccChl BEeIeCTBa Ha
OCHOBAHHH aTOMHOM MacChI
XUMHUYECKUX DJIEMEHTOB

ITmarmpoBaTE M OCYIISCTBISITH HA
MPAKTHKE XUMHYECKHAE SKCIICPUMECHTBHI,
MPOBOJIUTEL HAOIONCHUS, AS)IaTh
BBIBOJIBI ITO pe3yJIbTaTaM SKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOH paboTe B

rpyire

Tema 5. KosimuecTrBeHHbIE
OTHOILIEHUSI B XUMHH
4w

Konuuectso Bemecrsa. Monb. MospHas
Mmacca. 3akoH ABoraapo. MosspHbIH
00bEM ra30B. Pacuérsl 10 XUMHYECKUM
YpaBHEHUSIM.

JleMOHcTpanua

OOpas31pl BeIIeCTB KOJIUYeCTBOM 1 MOJIb.

Bovtuucnenusn

— 00bEMa, KOJIMYEeCTBa BElIeCTBA ra3a
110 €ro U3BECTHOMY KOJHUYECTBY
BEIIECTBA WK 00BbEMY;

— 00BEMOB ra30B 110 YPaBHESHUIO
peakiuy Ha OCHOBE 3aKOHa OOBbEMHBIX
OTHOILIEHNH ra3oB

PackpsIBaTh CMBICIT H3yYaeMBbIX
MOHATUH M MPUMEHSTH 3TH IOHATHS,

a TakyKe€ U3y4E€HHBIE 3aKOHBI U TEOPUU
JUISL pelIeHus] pacYETHBIX 3a4a4.

BpIuncasTE MOJISIDHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIECTBa, OOBEM rasa,
Maccy BelleCTBa;

ITpoBOIUTH pacd€THI O ypaBHEHUSIM
XMMHYECKUX peaKIMii: KOJIU4eCcTBa,
00BbEMa, Macchl BEIECTBA 110 U3BECTHO-
My KOJIMYECTBY, 00BEMY, Macce peareH-
TOB WJIM IPOAYKTOB PEaKLHU.

BeicTpauBaTh pa3zBEpHYThIE MUCbMEH-
HbIE U YCTHBIE OTBETHI C OMTOPOIf Ha UH-
opmanmio u3 yueOHHKA U CIIPaBOYHBIX
MaTepHaJIOB




Tema 6. Boaa. PacTBopbl.
IToHATHE 06 OCHOBAHUSAX
(59

duznyeckue cBOMCTBA BOALI. AHAIN3 U
CHUHTE3 — METOJbl U3YUEHHUSI COCTaBa
BOJIBI .

XUMHUYECKHE CBOMCTBA BOJIBI

(peaknuu ¢ MeTaUIaMH, OKCUJIAMHU
METaJUIOB M HEMETAJIOB).

CocraB ocHoBaHuii. [Tousitue 00
HHJAMKATOpax.

Bona xak pactBoputens. PacTBopbl.
PactBopuMoOCTh BeliecTB B BOJE.
Hacprllmennble 1 HEHACKHIIIEHHBIC
pacTBOpbl. MaccoBasi 10js BelllecTBa B
pacTBope.

Posbs pacTBOpOB B mpupoae U B XKU3HU
yesioBeka. KpyroBopoT BoJbl B PUPOJE.
3arpsA3HeHre NpUpoAHbIX BoA. OxpaHa U
OYHCTKA NPUPOJHBIX BOL.

JleMOHCcTpauuu

DIEKTPOJIN3 BOABI; CUHTE3 BOJIbI;
B3aUMOJICHCTBHE BOJIBI C METAJLJIAMU
(Na, Ca) (BO3MOKHO HCIIOJIb30BaAHHE
BHUJIEOMATEPHAJIOB).

PactBOpeHue BemecTs ¢ pa3nuyHON
PacTBOPUMOCTHIO.

HccnenoBanue pacTBOPOB KUCIOT U
mIesIo4eil ¢ MoMoIbl0 MHAMKATOPOB.

JlaGopaTopHble U NpaKTHYeCcKue
pa6oThbl

Ilpakmuueckas paboma:

Ne 5. IIpuroroBieHne pacTBOPOB C
onpenenéHHONM MaccoBOM Jloyieit pac-
TBOPEHHOTO BEIIECTBA .

PackpsIBaTh CMBICTT H3y9aeMBbIX
MOHSITHUA U ITPUMEHSTH 3TH ITOHSTHS
IIPY OITMCAaHUH CBOHCTB BEUIECTB U UX
peBpalleHUH.

XapakTtepu3oBaTh (GU3UUYCCKUE U
XHUMHYECKHE CBOMCTBa BOAHI, €€ POJIb
KaK pacTBOPHUTEISI B IPUPOTHBIX
MpoIieccax.

CocTaBisTh YpaBHEHHUS! XUMHIECKUX
peaKuii ¢ y4acTUeM BOJIBI.

OOBSACHSTH CyIITHOCTH DKOJOTHYECKUX
poOJieM, CBSI3aHHBIX C 3arps3HEHHUEM
MIPUPOIAHBIX BOJI, CITOCOOBI OYMUCTKHU
BOJBI OT MPUMeECEi, MEPHI [0 OXpaHe
BOJI OT 3arpsi3HSHHUSI.

I[TnanupoBaTh U OCYLIECTBIIATH Ha
MPaKTUKE XUMHYSCKHE SKCISPUMEHTBHI,
MPOBOJIUTH HAOJIIOJICHUSI, JIeIaTh
BBIBOJIBI 10 pe3yJibTaTaM dKCIIEPUMEHTA.

CrienoBaTth npaBuiiaM 0e30macHO# paGoThI
B J1abOpaTOpHUH MPH UCIIOIH30BAHUU
XUMHYECKOW MoCcyIbl U 000PYyIOBaHUSL.

TIpoBoauTh BBIYUCIICHUS C MPUMCEHEHHEM
MOHATHSL «MaccoBasi [0Js1 BEIIeCTBa B
pactBope».

Hcnons30BaTh NpH BBITOIHEHUH
y4eOHBIX 3aIaHUil U B IIpoliecce
HCCIIeIOBATEIIBCKOM e TEIbHOCTH
HAYyYIHO-TIOMYJIIPHYIO JIUTEPATYPY
XUMHYECKOTO COJICPIKAHUS,
CIpaBOYHbBIE MaTEPHUAIIBI, PECYPCHI
WnTepnera.




TeMBbI, H KOJIHY€eCTBO
4ac0B, OTBOAMMOE HA X
H3y4eHue

OcHOBHOe cofepxkaHue

OCHOBHEIE BHUABbI J€eATECJIBHOCTH
od0yuyaromuxcs

Botuucnenusn
— C UCHOJBL30BAHUEM ITOHATHS «MacCO-
Bas JIOJISI BEIIECTBA B paCTBOPE»

BricTpanBath pa3BEpHYThIC TUCHMEHHBIE
W YCTHBIE OTBETHI C OITOPOH Ha
nHpopMario U3 yueOHUKa U
CIIpaBOYHBIX MAaTE€pHaIOB, FPAMOTHO
HCIIOJIB30BaTh U3YYEHHBIN MOHATUWHBINA
anmnapaTkypca XuMHH

Tema 7. OCHOBHBI€E KJIaCChI
HeopraHu4ecKux
coeAuHEeHUH

(11 9)

Knaccudukanus HeopraHI4ecKux
COEJUHEHM.

Oxcuapl: cocTaB, Kiaccudukanus
(OCHOBHBIE, KHCJIOTHBIE, aM(bOTEpHBIE,
HecoJieoOpa3yrolne), HOMEHKIaTypa
(Me>xnyHaponHasi M TPUBHAIbHAs).
ITonydyenue u XumMu4yeckue CBOMCTBa
KHCJIOTHBIX, OCHOBHBIX U aM(OTEepPHBIX
OKCHJIOB.

OcHOBaHUA: COCTaB, Ki1acCH(UKALIM,
HOMEHKJIaTypa (MeXIyHapoaHas U
TpUBHAJIbHAs), HU3UUECKHUE U
XHMHYECKHE CBOMCTBA, CIIOCOOBI
noiryyeHusi. Kuciorsl: cocras,
KiaccudUKaIusa, HOMCHKIIATYpa,
(usnyeckue U XMMHUYECKHE CBOWCTBA,
CHOCOOBI MOy YCHUSI.

Psi1 akTHBHOCTH METAJIIIOB.

KnaccuduuuposaTts u3ydaemblie
BEILIECTBA 10 COCTaBY U CBOMCTBaM.
CoctaBnsaTh (POPMyJIIbl OKCHJIOB, KHCIIOT,
OCHOBaHM, cojeil W Ha3bIBaThHX IO
MEXIYHapOJHONH HOMEHKJIaType.
IIpornosupoBath CBOICTBA BELISCTB Ha
OCHOBE OOIIUX XUMHYECKHUX CBOICTB
M3yYCHHBIX KJIAaCCOB/TPYII BEIIECTB, K
KOTOPBIM OHH OTHOCSITCS.
CoCTaBIISITh MOJIEKYJISIPHBIC YPAaBHEHUS
peaxuii, MILTFOCTPUPYIOIIHNX
XUMHUYECKHE CBOMCTBA U CITOCOOBI
ITOJIYYESHHS BEIIECTB U3yUYEHHBIX
KJIACCOB/TPYIIN, a TaKkKe
IMOJATBEPKAAIOIINX N'eHETHYECKY IO
B3aMMOCBSI3b MKy HUMH .




Conu (cpenHue): HOMEHKJIATypa,
CIOCOOBI MMOJIYYCHHSI, B3aUMO/ICHCTBHE
coJiel ¢ MeTaulaMu, KHCJIOTaMH,
I[eJI0YaMH U COJISIMHU.

T'eHeTHUECKas CBSI3b MEXKY KIIaCCAMHU
HEOPTaHUYECKUX COCTMHEHUH.

JleMoHCcTpanuu

OOpa3nbl HEOPraHWYECKUX BEIIECTB
Pa3JIMYHBIX KJIaCCOB.

BzaumogeiictBre pacTBopa cepHOt
kucaoTsl ¢ okcuaom meau(Il) .

Peaknus HeliTpanuzanuu.

BriTecHeHne ogHOTO MeTamia APYTUM U3
pacTBOpa comiu.

Jlabopamophule onvimoi.
BzaumogeiicTBue KHCIIOT ¢ MeTaJlJIAMH.
Ilonyuyenre HepacTBOPUMBIX OCHOBAaHUU.
BzaumopeiicTBue HepacTBOPUMBIX
OCHOBaHHM C KUCIOTAMHU.
Tlpakmuueckas paboma:

Ne 6 . PenieHue skcnepuMeHTaIbHBIX
3a1a4 1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHU4eCKUX COSIUHEHUID.

Buiuucnenun
— IO YPaBHEHHUSAM XUMHUYECKUX PEaKIIUi

[Tpou3BOAUTH BBIYHCICHUS IO
YPaBHEHUSM XUMHUYECKUX PEaKIIHIA.
ITmarupoBaThE U OCYIISCTBISITh HA
[IPAaKTUKE XUMUYECKUE SKCIICPUMEHTHI,
IIPOBOAVTE HAOIIOAEHHUS, 1eIaTh
BBIBOJIBI ITO pe3yJIbTaTaM SKCIIEPUMEHTA.

CrnenoBaTh npaBmiiaM 6e30macHO paboThl
B JJabOpaTOpHUH MPH UCTIOJIH30BAHUH
XHMHYECKOH MOoCcyIbl U 000pyIOBaHUS.

Vcnionp30BaTh NIpH BBITOITHEHUH
y4eOHBIX 3a/IaHHUI U B IIpoIecce
HCCIIEJOBATEIILCKOM AeATEIBHOCTH
HAY4YHO-IIONYJISIPHYIO JIUTEPATYypy
XUMHYECKOT'0 COACPIKaHU,
CIIpaBOYHbBIE MaTEepHUAJIbl, PECYPCHI
HNuTepnera.

BricTpanBaTh pa3BEPHYTHIC MUCHMEHHBIC
U YCTHBIE OTBETHI C OIIOPOH Ha
uHpopmManuio U3 yueOHUKa 1
CIIPaBOYHBIX MaTEPHUAJIOB, IPAMOTHO
HUCMOJIb30BaTh U3YUYEHHBINH NOHSITUNHBII
annapaTKkypca XuMHH




TeMBbI, H KOJIHY€eCTBO
4ac0B, OTBOAMMOE HA X
H3y4eHue

OcHOBHOe cofepxkaHue

OCHOBHEIE BHUABbI J€eATECJIBHOCTH
od0yuyaromuxcs

Pa3zaeu 3. llepuoanyeckuii 3akoH U [leproandyeckas cucteMa XUMHUYeCKUX 371eMeHTOB /I. 1. MeHae1eeBa.
CTpoeHHe aTOMOB. XUMHYeCKasi CBA3b. OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIE peaknui (15 q)

Tema 8. [lepuoguyeckuii
3akoH M [lepuoauyeckas
CcHCTeMa XUMHYEeCKHUX
asiemeHTOB /I. U.
MenpesieeBa. Ctpoenue
aTtoma (7 1)

TlepBrie MONBITKN KITaCCUDUKAIINH
XAMHYECKUX deMeHTOB. [loHsaTHEe 0
rpynmnax CXOIHBIX DJIEMEHTOB
(1IesT0YHbIE U [IEJOYHO3eMeTbHBIe
METaJlIbl, TaJIOTEHBI, UHEPTHBIE I'a3bl).
DneMeHTbI, KOTOpble 00pa3yIoT
am(pOoTepHbIE OKCUIIBI U THAPOKCHIIBI.
Ilepuonuueckuii 3akoH u Ilepuonuueckas
cucTeMa XUMHUYECKUX djemeHToB /. .
Memnneneesa. Ilepuonsl, rpymnmsl,
noarpynnsl. PU3nyeckuii CMbICI
MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMe-
pPOB IepuoJa U IPyTIIH .

Ctpoenne aToMoB. COCTaB aTOMHBIX
saep . M3oromnsl . Dnektponsl. CTpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX
20 XUMHYECKHUX DIIEMEHTOB
Ilepunonnueckoii cuctemsl /1. U.
Menneneena.

XapakTepucTUKa XUMHYECKOIO 3IEMEHTA
o ero ImnojoxeHuto B llepuoanueckoit
cucteme /1. . Menneneena .

PackpbeIiBaTh CMBICH HEPHOJAHYECKOTO
3aKOHa.

IToHuMaTh cymiecTBoBaHUE
MIEPUOINIECKON 3aBUCHMOCTH CBOWMCTB
XUMHYECKHUX 3JIEMEHTOB (M3MEHEHHUE
paanycoB aTOMOB U
3JIEKTPOOTPULIATEIIBHOCTH)

U UX COEMHEHHH OT MOJIOXKEHUS B
MEePUOJUYECKON CUCTEME U CTPOEHHUS
aToMma.

YcraHaBIUBaTh CBSI3b MEXIY
IOJIOKEHUEM 3JIEMEHTA B
IIEPUOJUIECKON CUCTEME U CTPOCHUEM
ero aroma (CocTaBH 3apsA siapa, oo1iee
YHCJIO 3JIEKTPOHOBHU PACHpPENEIIEHUE UX
MO 3JIEKTPOHHBIM CJIOSIM).

IIporHo3npoBaTh XapaKkTep U3MEHEHHUS
CBOMCTB 3JIEMEHTOB U UX COCOUHEHUU IIO
rpynmnam u nepuojam llepuonuueckoit
CHCTEMBI.

XapakTeprn30BaTh XUMHUUIECKUE JIEMEHTEHI
HEPBBIX TPEX IEPUOIOB, KaJIHsl,




3Hauenue [leprnoguyeckoro 3aKkoHa U
Ilepuonuyeckoit cuctemsl
XUMHUUYECKHUX DJIEMEHTOB JJIs1 pa3BUTHS
Hayku u npaktuku. 1. 1. Mengenees
— YU4€HBIH, IeJaror 1 rpakJaHuH.

JeMoHcTpanumu Koporkonepnonnast u
InuHHOTIeprnoaHast Gopmel Ileprnogndeckoit
CHCTEMBI XUMHYECKHX AnieMeHToB JI. 1.
Menneneesa.

O3HakOMJICHHE C 00pa3liaMH METaNIOBU
HEMETaJUIOB.

JlabopamopHhbwiii onvim:

BzaumoneiicTBue ruapokcuia HUHKA ©
pacTBOpaMu KHUCJIOT M IIEJIoUeH

KaJIbIUs 0 HUX noJjoxkeHuio B [lepwo-
nudeckoit cucteme JI. . Menneneena.

CrenoBaTh mpaBmiaM Oe30macHOil pabOThI
B JIabOpaTOpuH TpH UCIIOJIB30BAHUU
XHMHUYECKOH MOCYyIsl M 000pYyIOBaHUS.

BricTpanBaTh pa3BEpHYTHIE TMCbEMEHHEBIE
M YCTHBIE OTBETHI C OIIOPOH Ha
nHpopManuio u3 yueOHuKa 1
CHIPaBOYHBIX MaTepHaJIOB, TPAMOTHO
HCIIOJIB30BaTh U3YYEHHBIN MOHATUWHBINA
anmapaTKypca XUMHHU.

Vcnionp30BaTh NIpH BBITOITHEHUH
Y4eOHBIX 3alaHUN TEKCThl y4eOHHKA,
crnpaBouHble MaTepuansl (Ilepuonuue-
CKYIO CHCTEMY XUMHUYECKHUX JIEMEHTOB
J. . Menneneesa, TabIUIy pacTBOpPHU-
MOCTH KHCJIOT, OCHOBAHHI U COJICH B
BOJI€, DJIEKTPOXUMHUYECKUU PO
HanpsDKEHUH MEeTasljioB).

Hcnonp30BaTh IIpU BHIITOJIHEHUH
y4eOHBIX 3aJJaHUil U B TIpolLiecce
HCCIIE0BATEIILCKOM AeATEIBHOCTH
HAaY4YHO-IIONYJISIPHYIO JTUTEPATYPY
XUMHYECKOI'0 CONIep KaHusl,
CIIpaBOYHBIE MaTEepPHabl, PECYPCHI
WuTtepHera

Tema 9. XuMmu4deckKkas CBfA3b.
OKHC/IUTE/IbHO-BOCCTAHOBH-
TeJIbHbIE peaKIiuu

(89)

DIIeKTPOOTPUILIATEIFHOCTH AaTOMOB
XAMHYECKUX HJIEMEHTOB.

Xumudeckast CBsI3b (HOHHAsI, KOBAJICHTHAsSI
THOJIsIpHAS M KOBAJICHTHAsI HETIOJISIPHAS).

PackppiBaTh CMBICT N3y4aeMBIX TOHSITHM.
Omnpenensars BUA XUMHUUYECKOH CBSI3UB
COCITUHEHHH.




TeMbl, U KOJIMYECTBO
4acoB, OTBOJAUMOE Ha UX
U3y4yeHue

OcHOBHOE cofep:KaHue

OCHOBHBIE BUABI A€ATE/TbHOCTH
06y4YaroIxca

Crenenp okucieHns: OKHCINTEIBHO-
BoccTaHoBUTENbHBIE peakiun (OBP).
IIponiecchl OkucCIeHUus U
BoccTaHOBJIeHUSI. OKHCIUTENN 1
BOCCTaHOBUTEIIH.

JleMOoHCcTpauuu
OKHCIUTEIIbHO-BOCCTAHOBUTEIbHBIC
peaKkLuuy: TOpEeHUEe, PEaKIuUu Pa3IoKEeHHUS,
COCTMHCHHUS

OmnpenensaTs CTEeHb OKUCIICHUS
XHMHYECKOTO dJIeMeHTa 1o (opmyie
€ro COeTMHEHMUSI.

OnpenensaTs IeMeHT (BEIIeCTBO) —
OKHCIIMTENb U 3JIEMEHT (BEIeCTBO) —
BOCCTaHOBUTEIIb.

OOBACHATH CYIIHOCTh MPOLIECCOB
OKHCJIEHUSI U BOCCTAHOBIICHUS.

CocCTaBIIsITh PICKTPOHHBIN OamaHc ¢
y4€TOM Ymcia OTAAHHBIX U NPUHSITHIX
3JIEKTPOHOB.

CocTaBisATh ypaBHEHUE
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOMU
peaKIuu.

Hcnonp3oBaTh NpH BBIIOIHEHUT
y4eOHBIX 3aJaHUN TEKCThI yucOHUKA,
CIIpaBOYHbIE MaTepHabl (IEpHOINUE-
CKYIO CUCTEMY XHUMHUYECKHUX 3JIEMEHTOB
J. 1. Menneneesa, TaOIHILy PacCTBOPH-
MOCTH KHCJIOT, OCHOBAaHHH U COJICH B
BOJE, DJIEKTPOXUMHUUECKUH PsilT
HaNpsDKEHUH METaJIIOB)




9 KNIACC

(2 y B Hegeno, Bcero 68 4, U3 HMX 4 4 — pe3epBHOE BpemsA)

TeMbI, U KOJIN4€CTBO
4YacoB, OTBOAHMMOE€ HA UX
HU3y4YECHUE

OcHOBHOE coaepixkKaHue

OCHOBHBIE BH/bI A€STEJIbHOCTH
06y4JarIuxca

Pa3geu 1. BemecTBo ¥ XUMHYecKue peaknuu (17 1)

IloBTOpEHUE U yT/IyGIeHUE
3HaHM{ OCHOBHBIX pa3feJoB
Kypca 8 Kjacca

G

ITepuonuueckuii 3akoH Ilepuonuueckas
cHUCTeMa XUMHYECKHUX 3JIEMEHTOB

. . MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHMYECKUX 3JIEMEHTOB MEPBBIX TPEX
TIEpPUOJIOB, Kajaus, KaJbLHs U UX
COEIUHEHUI B COOTBETCTBUU C
TIOJI0’KEHUEM 3JIEMEHTOB B
TIEpUOINYECKOI CUCTEME U CTPOSHHUEM UX
aTOMOB.

Krnaccudukanuus u HomeHkIaTypa
HEOpPraHNYeCKUX BEIIECTB (MEXIyHa-
poaHas U TpUBHAIbHAs). XUMUYECKUE
CBOMCTBA BEIECTB, OTHOCSIIINXCS K
pa3IHYHBIM KJaccaM HEOPTraHWYECKHUX
COeIUHEHUI, UX TeHeTHUYeCcKasl CBSI3b
HEOpPraHNUeCKUX BEIIECTB .

CrpoenHue BemiecTBa: BUIBI XUMHUECKON
CBSI3M M THUIIBI KPUCTAJUTMUECKUX
pemrérok. 3aBUCHMOCTH CBOHCTB
BEIIECTB OT MX CTPOCHMUS .

XapakTepu3zoBaTb XUMHYECKHE
3JIEMEHTBI IEPBBIX TPEX MEPUOIOB,
KaJIusl ¥ KaJbLUsl MO UX MOJ0KEHUIO
B Ilepuoaunueckoit cucteme . U.
Menneneesa.

KnaccuduuuposaTs 1 Ha3bIBaTh
HEOPraHWYEeCKHE BEILEeCTBA M3YUYEHHBIX
KJIaCCOB.

OnuceiBaTh OOIIME XMMHYECKHE
CBOICTBa BEIIECTB PAa3IUYHBIX KIACCOB,
MMOATBEPXKIATh CBOMCTBA IPUMEPAMU
MOJIEKYJISIPHBIX YPaBHEHUU
XUMHUYECKUX PEaKLIHUM.

OmnpenensiTe BUJ XUMHUYIECKON CBSI3U UTHII
KPHUCTAJNIMYECKON PEHIETKH BEIECTBA.

[IporHo3upoBaTh CBOMCTBA BEILIECTB B
3aBHCUMOCTH OT UX CTPOCHHUSI.

BricTpauBaTh pa3BEpHYThIE MMCbMEHHBIE
U YCTHBIE OTBETHI C OITIOPOH Ha




TeMBbI, H KOJIHY€eCTBO
4ac0B, OTBOAMMOE HA X
H3y4eHue

OcHOBHOe cofepxkaHue

OCHOBHEIE BHUABbI J€eATECJIBHOCTH
od0yuyaromuxcs

JleMoHCcTpanuu

1. MOJIeJ'II/I KPpHUCTAJUIMYCCKUX peIlIéTOK
HCOPTraHUYCCKHX BCIICCTB

2. KoportkonepuonHas u
JUIMHHOIIEPHUOHAS (1)0pr1 Ilepuonnueckoit
CUCTEMBI XUMHYCCKHUX DJICMCHTOB JI .
MenneneeBa

nHpopMarnio u3 yueOHUKa U
CIIPaBOYHBIX MaTEpHUAJIOB, TPAMOTHO
HCITOJIB30BaTh U3YYEHHBIN MOHATUHHBIA
anmnapaTKypca XUMHH.

Hcnonp30BaTh NpH BBINOJIHEHUH
y4eOHBIX 3a/IaHHUI U B IIpoIiecce
HCCIIEIOBATEIBCKON IEATENBHOCTH
Hay4YHO-MONYJIAPHYIO JINTEPATypy
XAMHUYECKOTO CONIEPIKaHU,
CIIpaBOYHBIE MaTE€PHAJIbI, PECYPCHI
HuTepnera

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMUYEeCKUX peaKiui
(44)

Kraccudukanuss XHMUYECKUX peaKIUit
110 Pa3JIMYHBIM NpHU3HaKaM (10 YUCITY U
COCTaBY y4acCTBYIOIIMX B PEaKIIHMU
BEILIECTB, 10 TeII0OBOMY 3 dekTy, mo
U3MEHEHMIO CTEIIEHEH OKHUCIICHUS
XHMHYECKHUX 3JIEMEHTOB, 110
00paTUMOCTH, MO YYACTHIO
KaTaiau3aTopa).

DK30- U SHIOTEPMHUYECKHE PEaKIUH,
TEPMOXUMHUYECKHE ypaBHeHUs. [ToHATHE O
CKOpOCTH XMUMHYECKO# peakuuu. [lonstue
0 TOMOTEHHBIX M I'E€TEePOrCHHBIXPEAKLINAX.
Tlonsite 06 06paTUMBIX

PackpsIBaTh CMBICII U3yYaeMBbIX
MOHATUU U MPUMEHSATH 3TH MOHSITUS
IIPYU ONMCAHUM CBONCTB BEILIECTB U UX
peBpaIleHUiA.

KiaccudunupoBath XUMHUECKHE
peaKkiuy MO Pa3IMYHBIM IpPHU3HAKAM.
YcTaHaBIMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOH peakIIUM OT Pa3IHIHBIX

(akropos.

[Iporuo3upoBaTh BO3MOKHOCTHU
MPOTEKAHUS XUMHUUIECKUX
MPEBPAIIEHUH B Pa3IMYHBIX YCIOBHSIX.




W HEOOPAaTUMBIX XUMHYECKUX PEaKIHIX.
TlonsiTHE 0 XMMUYECKOM paBHOBECHHU.
®dakTOophl, BIHUSIIONINEC HA CKOPOCTH
XHUMHUYECKOU PEaKIIMU U IOJIOXKCHUE
XHUMHUYECKOTO PABHOBECHS .
OKHCITUTEITFHO-BOCCTAHOBUTEIIBHBIC
peakiuu (JICKTPOHHBIN OalaHC OKHUCITH-
TEJIbHO-BOCCTAHOBUTEIIHHOU PEAKIIHH).

JleMoHCcTpanuu

1. 3aBUCHMOCTH CKOPOCTH XUMHUYECKOH
peaKkIuy OT pa3IUnYHbBIX (PaKTOPOB.

2 . Bo3geiicTBue katammzaTopa Ha
CKOPOCTh XHMHUYECKOIl peaKiuu.

3 . [Ipumeps! HeoOpaTUMBIX U 00paTH-
MBIX pPEeaKIui.

4 . CMelieHre paBHOBECHS XUMHUYECKOM
peaxuuu.

Botuucnenusn

— KOJIMYECTBA BEIIECTBa, 00bEMaA U

MacChl peareHTOB WJIN MPOJAYKTOB IO
YPaBHEHHSIM XUMHYCCKUX PEaKIUid

Onpenenﬂrb OKHCJIUTECJIb U

Bocctanosureib B OBP.

CocTaBisATh IJIEKTPOHHBIN OajlaHc

peaKIuu.

HpOI/I?)BOI[I/ITB BBIYHCIICHUSA 110

XUMHUYCCKUM YpPaBHCHUAM.

BI)ICTpaI/IBaTI) paSBépHyTI)Ie IMMCBMECHHBIC

M YCTHBIE OTBETHI C OITOPON Ha
nHGOPMALUIO U3 yUeOHUKA U
CIIpaBOYHBIX MaTE€pHaIOB, FIPAMOTHO
HCIIOJIB30BaTh U3YYEHHBIN MOHATUWHBINA
anmnapaTKypca XUMHH.

Hcnons3oBarh IpU BBITOJIHCHUU

y4ueOHBIX 3aJlaHUii U B TIpo1iecce
HCCIIE0BATEIILCKOMN AeATEIBHOCTH
HAY4YHO-IIOMYJISIPHYIO JIUTEPATYypy
XUMHYECKOTO COJIep>KaHus,
CIIpaBOYHBIE MaTE€pPHabl, PECYPCHI
HNuTepnera

TeMma 2. JJieKTpoIMTHYeCKas
AUcconanusa. XuMn4yecKkne
peaxnyy B pacTBOpax

(84)

Teopust 3IEKTPOTUTHYECKON TUCCOIIUA-
LUHU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Kartuonsl, anHnoHbl. MexaHU3M JIUCCO-
IIHALMHU BEUIECTB C PA3JIUYHBIMHA
BUJAMH XUMUYECKOIl cBsa3u. CTeneHb
nuccoruanuu. CUIbHBIC U ClIa0bIe
3IEKTPOITUTEL.

PackppiBaTh cMbICH U3y4YaeMbIX ITOHSITHIA,

a Tak>Ke CMBICI TEOPUU
INEKTPOJIUTUISCKON AUCCOLIUAIIIH.

OOBACHATh NPUYUHBI

3JIEKTPOIPOBOTHOCTH BOJAHBIX PACTBOPOB.

CocCTaBIISITh YpaBHEHHS JUCCOIHAITAN

KHCJOT, IIEJIOYEH U COJICH, MTOJIHBIC




TeMBbI, H KOJIHY€eCTBO
4ac0B, OTBOAMMOE HA X
H3y4eHue

OcHOBHOe cofepxkaHue

OCHOBHEIE BHUABbI J€eATECJIBHOCTH
od0yuyaromuxcs

Peakumn noHHOTO OOMEHa, YCIOBHS HX
npoTekaHus. MloHHBIE ypaBHEHUS

peakuui.

XuMHUYeCKHe CBOMCTBA KHUCIIOT, OCHOBAaHHIA
H coJIel B CBeTe MpeACTaBICHUH 00
SJIEeKTpOoIuTHYecKoi nucconnaruu. Cpena
pactBopa. [ToHsITHE O THAPOIU3E COJIEH.
KauecTBeHHBIE peaki HA KATHOHBIU
AHUOHBI.

JleMoHCcTpanuu

DnexkTpuyecKas OPOBOIAUMOCTb
pPacTBOpPOB BELIECTB; JABH)XEHHE HOHOB
B 3JICKTPUYECKOM IIOJIE.

OmnBIThI, WLTIOCTPUPYIOLINE PU3HAKU
OpPOTEKaHUs peakuii HOHHOTO OOMEHa.
OmnBITHI IO ONPEASISHHUIO CPEabl B
pacTBOpax coJie (XJopuaa HaTpus,
KapOoHaTa HaTpUsl, XJIOPHUAA LIMHKA) .
Jlabopamopnuiil onvim:

Peaknnu HOHHOTO OOMEHa B pacTBOpax
3IIeKTPONUTOB: cynbdara meau(Il)

M COKpamEHHEBIC MOHHBIC yPaBHEHHUS
XUMHUYECKHUX PEaKIHil HOHHOTO
oOMeHa.

ITnaHMpoBaThE U OCYIISCTBIISITH HA
MPAKTUKE XUMHYECKHE SKCIICPHUMEHTHI,
MIPOBOJINUTH HAOJIFOJICHUSI, JIeNaTh
BBIBOJIBI IO pe3yJibTaTaM
SKCIIEPUMEHTA.

CrnenoBaTh npaBuiiaM 6e30nacHOi paboThl
B 1a00OpaTOpPUU NPH HCTIOIB30BAHUH
XUMHUYECKOH mocypl 1 000pyI0BaHUS.

ITpou3BOANUTH BBIYMCIEHUS IO
XUMHUYECKUM YPAaBHEHHSIM.

BricTpanBaTh pa3BEPHYTHIE TUCbMEHHBIE
U YCTHBIE OTBETHI C OIIOPOH Ha
uHpopMaInio U3 yueOHUKA U
CIPaBOYHBIX MaTEPHUAJIOB, IPAMOTHO
HUCMOJIb30BaTh U3YUYEHHBIN NOHSITUNHBII
annapaTKkypca XUMHH .

Hcnonp30BaTh IIPU BHITOJIHEHUH
y4eOHBIX 3aJJaHUil U B TIpoIiecce
HCCIIEOBATEIILCKON eI TeIbHOCTH




u m€noun, KapooHaTa HATPHS U COJIA-
HOH KHMCJIOTBI, peaklusl HeHTpaiu3auu
MEXAY TMIAPOKCHUIOM KaJIusl U COJISIHOM
KHCJIOTOM .

Ipaxmuueckas paboma:

Ne 1. PemreHne skcriepuMeHTaIbHBIX

3a/1a4 110 TeMe .

Botuucnenusn
— I10 YpaBHEHHUSIM XHUMHUYECKHUX peaKIIHi

HayYIHO-IIONYJIIPHYIO JINTEPATYPY
XUMHUYECKOT'O COJAEpKaHUsl, CIIPaBOY-
HbIE MaTepualibl, pecypchl IHTEepHeTa

Pa3geus1 2. HemeTa/uibl M1 UX cOeAUHEHUs (24 1)

Tema 3. O611aa XapaKTepu-
CTHUKA XUMHW4YEeCKHX 3J1eMeH-
TOB VIIA-rpynnsl. 'ajorens!
(49)

OOmas XxapaKTepHUCTHKA TaJIOTeHOB.
OCOOEHHOCTH CTPOCHMSI AaTOMOB 3THX
2JIEMEHTOB, XapaKTepHbIE ISl HUX
creneHu okuciaeHus . CTpoeHue u
(usnueckre cBOHCTBAa MPOCTHIX
BEIIECTB — TaJlOreHoB. XUMUYECKUE
CBOIICTBa Ha IIpUMeEpe XJIopa (B3auMO-
JleicTBUE C METa/UIaMU, HEMETaJJIaMH,
menoyamu). Xaoposongopod. ConsHas
KHMCJIOTa, XUMHYSCKUE CBOMCTBA,
NOJIy4eHHE, IPUMEHEHHE .
KauecTBeHHbBIE peakiuu Ha
rajJoTr€HUA-UOHBI .

JlelicTBue XJ0pa M XJIOpPOBOAOPOJA HA
OpraHusM uesioBeka. Baxxueine
XJIOPUJBI U UX HAXO0XKICHHUE B MPUPOJE .

JleMoHCTpanuu
BI/I,HSOMaTepI/IaJ'ILII TaJIOTCHBI U UX
COCIUHCHMUS.

OO6pasisl XJIOPUAOB.

OOBACHITH OOIINE 3aKOHOMEPHOCTH B
U3MEHEHHMH CBOICTB HEMETAJIJIOB U X
COEIMHEHHUH B ITpeJieiax MaJlbIX
IIEPHOJIOB U TJIABHBIX MOATPYIII
INepuonuueckoii cuCTEMBI XUMUYECKUX
3JIEMEHTOBC YYETOM CTPOCHUS UX
aTOMOB.

XapakTepuszoBarb puznyeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB raJIONCHOB (Ha MpUMepe
XJIOpa) U CIOKHBIX BEIIECTB
(XJI0pOBOAOPOAA, XJIOPUAA HATPUS),
CrocoObI UX MOJIyYEeHUs, IPUMEHEHHUE
M 3Ha4YCHHE B IPUPOLIE U KU3HU
YEeJIOBEKa.

OrnpeaensarTs rajoreHUA-uOHbI B
pacTBope.

IImaHupoBaTh U OCYILECTBIIATH Ha
IIPAKTHUKE XUMUYECKHE SKCIIEPUMEHTHI,
MIPOBOAUTE HAOIIOACHUSA, ASIaTh
BBIBOJIBI IO PE3yJIbTAaTaM SKCIIEPHUMEHTA.




TE€MbI, U KOJIUYE€CTBO
4YacoB, OTBOJAMMO€C HA UX

OCHOBHBIE BH/BI ACATCIbHOCTH

H3y4eHue OcHOBHOe cofepxkaHue
od0yuyaromuxcs
JlabopamopHuiii onsim: CrienoBaTh NpaBmiIaM 0e30MacHON paboTHI
Pacnosnasanne XHOPHH'.HOHOB' B JlabopaTopwyl TIpH HCIIOJIB30BaHHH
Ilpaxmuuecxas paoma: . XHMHYECKOH IMOCYIbI 1 000pyIOBaHMUSI.
Ne 2. HOJ’I}./.‘-IGHI/IVG COJIIHON KHUCJIOTEL, BBICTpaI/IBaTB paSBépHyTBIe IINCBMCHHBIC
U3YHCHHC CC CBOUCTE " YCTHBIC OTBETHI C Ol'lOpOﬁ Ha
Buviuucnenusn nHpopManio U3 yueOHUKa U
— IO YpaBHEHUSIM XHUMHUYECKUX peaK- CMPaBOYHBIX MATEPUATIOB, TPAMOTHO
LM, €CJIM OJIMH U3 PEareHTOB IaH B HCIIOJIb30BaTh U3YYEHHBIN MOHATUWHBINA
U30BITKE; anmnapaTkypca XUMHHU.
— 0OBEMOB Ta30B IO YPABHEHUIO Hcnones3o0BaThk NpHu BBITOIHEHUH
peaKkLuuy Ha OCHOBE 3aKOHA OOBEMHBIX Y4eOHBIX 33JlaHUH K B TIporecce
OTHOILIEHU N ra3oB I/ICCHC,ZLOBaTeHbCKOIZ ACATCIIBHOCTH
Hay4YHO-IIONYJISIPHYIO JINTEPATYPY
XHMHUYECKOI0 COJIEPKaHU,
CIIpaBOYHBIE MaTE€PpHUAJIbI, PECYPCHI
HurepHera
Tema 4. O61man OOmas xapaKTepHUCTHKA 3JIEMEHTOB OOBSCHSITH OOIINE 3aKOHOMEPHOCTHUB
XapaKTepHuCTHKa VIA-rpynnsl. OcoOGeHHOCTH CTPOSHUS U3MEHEHHUU CBOWCTB 3JIEMEHTOB
XMMHUYECKHUX 3JIeMEHTOB aTOMOB 3THX 3JIEMEHTOB, XapaKTEPHBIE VIA-rpynnsl 1 ux coe JUHEHUH

VIA-rpynnbl. Cepa u eé
coeguHeHus (5 u)

I HUX CTeNeHH okucieHus. CTpoeHue
" pusnyeckue CBOMCTBA MPOCTHIX
BEIIECTB — KHCJIOPOJA U CEPHI.
AnnotponHele MOAM(DHUKALMK KHUCIOPOJA
U cepbl. XHMHUYECKHE CBOMCTBA CEpPBHI
CepoBoopoJ, cTpoeHue, HU3HIecKue

C Y4ETOM CTPOEHMSI UX aTOMOB.
XapakTtepu3oBarh (pu3nUeCcKUe

U XUMHYECKHE CBOMCTBA IPOCTOTO

BEILIECTBA CEPBI U €€ COeNHEHUH

(cepoBOOOPOaA, OKCHJIOB CEPBI, CEPHOH

KHCJIOTHIL, CyJb(}aToB), CIIOCOOBI UX




U XAUMHYECKHe CBOMCTBA. OKCUIBI CEPBI
KaK IPeICTaBUTEIN KUCIOTHBIX OKCH/IOB.
CepHas kuciorta, pusndeckue

U XUMHYECKHE CBOMCTBa (00IIHE Kak
IpencTaBUTeNsI Kilacca KHCIOT U
cnenuduueckue), MpuMeHEeHHE.
XumMHdecKkre peakiuy, JI)KaIIe B
OCHOBE IIPOMBIIIJICHHOTO criocoda
MOJIY4YE€HUs CEPHOM KUCIIOTHL. ANIapaTsl
H TIPOTEKAIOIHe B HUX MPOIlecChl (Ha
puMepe IPOU3BOACTBA CEPHOI
KHcoThl). Colnu CepHOM KHUCIIOTHI,

Ka4yeCTBCHHAas pCaKkIusd Ha Cyﬂb(l)aT—I/IOH .

HaxoxxneHue ceprl U e€ coeTuHEeHU
B IIpUpoJe. XMMHUYECKOE 3arpsi3HeHNE
OKpYXKalolel cpesibl COeIMHEHUIMHA
cepbl (KMCIIOTHBIE JTOXK/U, 3arpsi3HEHHE
BO3/yXa U BOJOEMOB), CIIOCOOBI €ro
NPEeAOTBPALLCHHUS .

JleMOHCcTpauuu

Kosnekuuu (BugeomMarepuansl): cepa

U e€ COeITMHEHU.

OOyrinuBaHHue caxapa IoJ AeHCTBUEM
KOHUEHTPUPOBAHHON CEPHOM KHUCIIOTHI.
Jlabopamopuvie  onvimul:
OO6Hnapy»xeHune cyiab}haT-HOHOB.
BzaumopeiictBue pa3baBieHHOM cepHOI
KHUCJIOTBI C ITUHKOM.

MOJIy4YeHHsI, IPUMEHEHHE U 3HaUCHHE
B IIPHPOJIE U )KU3HU YEJIOBEKa.

Omnpenenars Hainu4He CyibpaT-HOHOB B
pacTtBope.

OOBACHITh CYHIHOCTH JKOJIOTHUYECKHX
mpo0OJieM, CBSI3aHHBIX C IepepadoTKOM
COEIMHEHUH Cephl.

ITmarmpoBaThE M OCYIISCTBIISITH HA
MPaKTUKE XUMHUYECKUE IKCIIEPUMEHTEI,
IIPOBOAVTE HAOIIOASHUS, AeIaTh
BBIBOJIBI IO pe3yJIbTaTaM dKCIIEPUMEHTA.

CnenoBaTh nipaBuiiaM 0e30macHO# paGoTHI
B JJaOOpaTOPHUH MPH UCTIOIH30BAHUHT
XUMHUYECKOH mocypl 1 000pyOBaHUS.

ITpou3BOANUTH BBIYMUCICHUS IO
XUMHUYECKUM YPaBHEHHUSAM.

Hcnonp30BaTh IIpU BHIITOJIHEHUH
y4eOHBIX 3aJaHUN TEKCThI yucOHUKa,
CIIPaBOYHbIE MaTEPUAIIBI
(ITepronnyeckyro CUCTEMY
XUMHUYeCKuX dnemeHToB/]. H.
MeHnneneeBa, TabauLly paCTBOPUMOCTH
KHCJIOT, OCHOBaHUU U COJICH
B BOJIE, DJIEKTPOXUMHUUYECKHUI DS
HanpsDKEHUH METaJlIoB).

Hcrnonb30BaTh NpU BBIIOJIHEHUH
Y4eOHBIX 3aIaHUN U B IIpoliecce
HCCIIE0BATEIBCKON eI TEIBHOCTH
HAYYHO-IIONYJISIPHYIO JIUTEPATypy
XHMHYECKOr'0 COACPIKaHU,
CIIPaBOYHBIC MaTEePHAIIBI, PECYPCHI
HuTepuera




TeMBbI, H KOJIHY€eCTBO
4ac0B, OTBOAMMOE HA X
H3y4eHue

OcHOBHOe cofepxkaHue

OCHOBHEIE BHUABbI J€eATECJIBHOCTH
od0yuyaromuxcs

Tema 5. O6uLas
XapaKTepUuCTUKa
XMMHYECKHX 371IeMeHTOB VA-
rpynnsl. A3ot, pocdop n
uX coeguHeHUs (7 4)

OO11ast XxapaKTepHUCTHKa SJIEMEHTOB
VA-rpynmbel. OCOG€HHOCTH CTPOSHHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIC
JUTSI HUX CTSTICHH OKHCJICHHUSI.

A3oT, pacpocTpaHeHHE B TIPUPOJIE,
(usnyeckre U XUMHYECKHE CBOMCTBA.
KpyrosopoT azora B mpupoze.

AMMHak, ero pusnyeckue u
XUMHUYECKHE CBONMCTBA, MOIyYEHUE U
npuMeHeHue. Colm aMMOHUS, UX
uznueckre

U XMMHUYECKHE CBONCTBA, MPUMEHEHHUE.
KauecTBeHHast peakuyst Ha HOHBI
aMMOHUSI.

A3oTHas kucioTa, €€ pusnyeckue

U XUMHYECKHue cBolicTBa (0OIIne Kak
TIpeICTaBUTENS KJacca KUCIOT U
crienuduyeckue). Mcrnonp3oBanue
HUTPATOB U COJIEH aMMOHHS B KauecCTBE
MHHEpaJIbHBIX YI0OpEHUH.

OOBACHITH 001ITHEe 3aKOHOMEPHOCTH B
W3MEHEHHH CBOICTB JIEMEHTOB
VA-Tpynisl 1 UX COEAUHEHUN C y4ETOM
CTPOCHHS HX aTOMOB.

XapakTepu3oBaTh (pU3NIECKUE U
XAMHUYECKHUE CBOMCTBA MPOCTHIX
BellecTB a3zora u pocdopa u ux
COCIMHCHUN (aMMHaKa, CoJiek
aMMOHUSI, A30THOH KHMCJIOTBI, HUTPAaTOB,
okcuaa ¢ocdopa(V) u pochopnoii
KHCIOTEI, ocdaToB), CIIOcOOBI X
IIOJIyYEeHHMsI, IPUMEHEHUE U 3HAaYCHHUE B
IIPUPOJIC U KU3HH YEJIOBEKa.

Ornpenenats HOHBI aMMOHUS U
(dochar-uons! B pactBope.

OOBSICHATH CYLIHOCTb SKOJIOTHYECKHX
po6JeM, CBA3AHHBIX C HaXO0XXICHUEM
coeauHeHwuit azora u ¢pocdopa B
OKpYy’Karomiei cpene.




XuMHYECKOE 3arpsi3HEHNE OKPYIKarOIIeH
Cpelibl COSIMHCHHUSIMH a30Ta (KHUCIIOTHbBIC
IIOXKIH, 3arpsi3HEHHUE BO3/1yXa, TOYBBI U
BOJIOEMOB).

Dochop, asutorporrHEIE MO (PUKATNN
docdopa, pusnueckre U XUMHISCKUE
CBOIiCTBa.

Oxcup dpocdopa(V) u dochopras
KHCJIOTa, (pr3ndecKkre U XUMHUYECKHE
cBoiicTBa, nosyueHne. KauecTBeHHas
peakus Ha GpocdaT-HOHEI.
Hcnonp3oBanne GochaTtoB B KauecTBE
MHHEpaJIbHBIX YJ100peHuil. 3arps3HeHHe
MPUPOJHBIX BOTOEMOB (ocaTamu.

JleMoHCcTpanuu

Komnexuun: docdop u ux coequHeHus.
BzaumopelicTBre KOHIEHTPUPOBAHHOM
a30THOMU KHCJIOTHI C MEABIO.
Jlabopamopnvie onvimol:

1. BzaumoneicTBue coiieit aMMOHHUS C
1ETOYBIO.

2. O3HakoMiieHHe ¢ OoOpa3laMu a30THBIXHU
dhochopHbIX yIO0OpEeHUI.
Tlpakmuueckas paboma:

Ne 3. ITonydenue amMMuaka, U3y4eHHE
€ro CBOWCTB.

Buiuucnenun
— MO YPaBHEHUSIM XUMHYECKHUX
peaknui

ITnaHupoOBaTh U OCYIIECTBIISITH Ha
MPAKTUKE XUMHUYCCKHUE DKCIIEPUMEHTHI,
MIPOBOAUTH HAOJFOJICHUSI, JICIaTh
BBIBOJIBI ITO pe3yJIbTaTaM dKCIICPUMEHTA.

CrienoBaTh npaBuiiaM 0e30macHOM paGoTHI
B JIa0OPAaTOPUH MPH UCTIOIH30BAHUHU
XHMHYECKOH MocyIbl U 000pyIOBaHUS.

TIpou3BoaUTH BBEIYUCICHUS O
XUMHUYECKUM YPaBHEHHSIM.

Vcnionp30BaTh NpH BHITOJTHEHUN
y4eOHBIX 3aJaHUN TeKCTHI yueOHUKa,
CIpaBOYHBIE MaTEPHUAJIBI
(TIepUOTMYSCKYIO CUCTEMY
XuMHuueckux anemenToB/l. U.
MeHneneeBa, TaOJIUIY PAaCTBOPUMOCTH
KHCJIOT, OCHOBAaHHMH U COJICH B BOJIE,
SJIEKTPOXUMHUYECKUH PsiJT HAITPSKEHHUH
METaJJIOB).

Hcnons30BaTh NPy BBITOIHEHUHU
y4eOHBIX 3a/laHHUi U B Ipoliecce
HCCIICIOBATEIILCKOU ACSITCIBHOCTH
HAyYHO-IIONYJIIPHYIO JINTEPATYPY
XHUMHYECKOTO COJICPIKAHUS,
CIpaBOYHbIE MaTEPHUAIIBI, PECYPCHI
HaTepuera




TeMBbI, H KOJIHY€eCTBO
4ac0B, OTBOAMMOE HA X
H3y4eHue

OcHOBHOe cofepxkaHue

OCHOBHEIE BHUABbI J€eATECJIBHOCTH
od0yuyaromuxcs

Tema 6. 06mas
XapaKTepUCTUKa
XUMHYECKHUX 3JIEMEHTOB
IVA-rpynnsl.

Yriiepo v KpeMHUI U UX
coeAMHEeHMs

(89)

Vriepon, amoTpOITHbIE MO (PHUKAITNH,
pacrpocTpaHeHHe B IIPUPOAE,
(usryeckue u XUMHYECKHE CBOICTRA.
Ancopbrus. Kpyrosopot yrieponas
pUpoJIe.

OkcHpl yriieponaa, ux Gu3ndecKue

M XUMHYECKHE CBOMCTBA, UX JACHCTBHE
Ha J)KMBbBIE OPraHU3MBbI, [IOJIyUYCHHUE

U NPUMEHEHUE. DKOJOTrn4YecKue
poOJIeMBl, CBS3aHHBIE C OKCUAOM
yriepona(IV); rumoresa rio6aabHOTO
MOTEIUICHUS KJIIMMATa; MapHUKOBBIN

3 dekr.

VYronpHas KUCJIOTa U €€ COMH, UX
(huznyecKue 1 XMMHYECKHUE CBOWCTBA,
rnoslyyeHue u npumeHenue. KauectBenHas
peaxuus Ha KapOOHAT-HUOHBL.
Hcnonp3oBanue kapOOHATOB B OBITY,
MeJUIUHE, MIPOMBIIIICHHOCTH,
CEIIbCKOM XO34ICTBE.

TTepBoHavyanpHbIC TOHATHSA 00
OpPraHWYECKHX BEIIECTBaX KaK O
COCIMHEHUSIXYTJIEPOJIa: OCOOCHHOCTH
coctasa u crpoenus. [lonsatue o
OHOJIOrMYECKH Ba)KHBIX BEIICCTBAX:
J)Kupax, Oenkax,

OOBACHITH 00IITMIe 3aKOHOMEPHOCTH B
U3MEHEHHMH CBOMCTB 2JIEMEHTOB
IVA-rpynmsl 1 X COEIUHEHHI C
Y4ETOM CTPOEHHS UX ATOMOB.

XapakTrepuszoBarb HU3HUECKHUE
U XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB yTJIEPOJia U KPEMHHUS U UX
coeuHEeHUH (OKCUA0B yriaeposa,
YrOJIbHOM KHCJIOTBI, KApOOHATOB,
OKCHJla KDEMHMsI, KPEMHHUEBOM
KHUCJIOTBI, CUIMKATOB), CLIOCOOBI UX
MOJIy4EeHUsl, IPMMEHEHHUE U 3HAYEHUE
B IIPUPOJIE U YKU3HU YEJIOBEKA.

Onpenenars KapboHAT- U CUIUKAT-
HOHBI B paCTBODE.

OOBACHSTH CYyIIHOCTH SKOJIOTUUECKUX
npo0OJieM, CBSI3aHHBIX C HAXOXKICHUEM
YIJIEKHUCJIOro Ta3a B OKpYy Karolei
cpene.

HnnrocTpupoBaTh B3aUMOCBA3b
HEOPraHWYECKUX COEJIMHEHHMH yrieponaa
U OPraHMYECKHUX BELIECTB.

IInanupoBaTh U OCYILIECTBIIATH HA
MPAaKTUKE XUMHYECKHUE DKCIEPUMEHTBHI,




yrieBonax. MarepuanbHOe eINHCTBO
OpraHUYeCKUX U HEOPTaHHYECKHX
COEJIUHEHUH.

Kpemunii, ero ¢pusndeckue u
XMMHYECKHE CBOWCTBA, OJIy4YeHHUE U
MPUMEHEHHE B AJICKTPOHHUKE.
CoeauHEeHUsT KPEMHHUS B IPUPOJIC.
OO0mme npeacTaBlIeHUS 00 OKCUIE
kpemHusI(1V) 1 kpeMHHEBOI KHCIIOTE.
CuiinkaTel, UX HCIOIB30BaHUE B OBITY,
MEUIIHHE, TPOMBINIIICHHOCTH.
BaxHeiilne cTpOUTEIbHBIC MATEPUATIBI:
KepaMHUKa, CTEKJIO, LIEMEHT, OETOH,
s)kene300etoH. [IpobiaeMsl Oe3omacHOTO
UCIIOJI30BAHMS CTPOUTEIIBHBIX MaTe-
pHaoB B OBCEIHEBHOM KU3HH.

JleMOHCcTpauuu

Monenu KpUCTAIIINYECKUX PEeIIETOK
anmasa, rpadura.

AncopOuust pacTBOPEHHBIX BEIIECTB
aKTMBHPOBaHHBIM yriém. IIporusoras.
Buzneomarepuansl: CHIMKaTHAs
IIPOMBIIUIEHHOCTb.

Mopenu MOJIEKYJ OpraHHYECKUX
BEILIECTB.

Jlabopamopnuwiil onvim:

KauecTBenHast peakius Ha KapOOHAT-HOH .

MPOBOJIUTH HAOIOICHHUS, IENaTh BBIBOIBI
IO pe3yabTaTaM SKCIIEPUMEHTA.

CrienoBaTh npaBuiiaM 0e30macHOM paGoTHI
B JIa0OPAaTOPUU MPH HUCTIOIH30BAHUHU
XHUMHUYCCKOU TTOCYJIBI U 000pYyJOBAHUS.

M crions30BaTh MpH BHITTOJTHECHUH
y4eOHBIX 3aJaHUN TeKCTHI yueOHMKa,
CITPaBOYHBIC MAaTCPHAITHI
(ITeppoau4ecKyro CUCTEMY
XUMHUYecKkux demeHToB/l. .
Menpeneesa, TaGIUILy PaCTBOPU-MOCTH
KHCJIOT, OCHOBaHUH U CoJieil B BOJIE,
SJIEKTPOXUMHUYECKUH PsIJT HAITPSIKSHHUH
METaJJIOB).

Hcnons30BaTh Npy BEITOIHEHUH
y4eOHBIX 3a/laHHI U B Ipoliecce
HCCIIEIOBATEIILCKOM JIeSTEIbHOCTH
HAy4YHO-IIONYJIIPHYIO JINTEPATyPy
XAMHYECKOr0 COJIePIKaHUsI,
CIpaBOYHbIC MaTEePHUAJIBI, PECYPCHI
HaTepuera




TeMBbI, H KOJIHY€eCTBO
4ac0B, OTBOAMMOE HA X
H3y4eHue

OcHOBHOe cofepxkaHue

OCHOBHEIE BHUABbI J€eATECJIBHOCTH
od0yuyaromuxcs

Ilpaxmuueckue pabomoi:

Ne 4. TlomyyeHne yrinekucioro rasa.
KavecTBenHas peakuust Ha KapOOHAT-HOH.
Ne 5. Penrenue skcniepruMeHTAIbHbIX3a0a4
no teme «HemeTtanaen.

Botuucnenusn

— IO YPaBHEHHUSIM XHUMHUYECKUX
peakuuii, eciy OWH U3 PeareHTOB J1aH B
BHUJICBOJIHOT'O PACTBOPA C U3BECTHOM
MaCCOBOM qoJIeh

Pa3aen 3. MeTa/l/ibl M X COe AMHEHUSI

(20 v)

Tema 7. O6uiMe cBoMcTBa
MeTaJl/IOB
(49)

OO11as XxapaKkTepucTUKa XUMHUYECKUX
3JIEMEHTOB — METAJIOB HA OCHOBaHUU
ux nonoxkenus B [lepuonnueckoin
CHUCTEME XMMHYECKUX JIIEMEHTOB

. 1. MenzeneeBa u CTpOEHUSI aTOMOB.
Crpoenne MeTamnoB. MeTaminueckas CBsI3b
U MeTaJiipdeckas KpHcTaliIudecKas
pemérka. DIEKTPOXUMUYECKUH psg
HanpsDKeHUH MeTanoB . Puznueckue u
XHMHUYECKHE CBOKMCTBA MeTallioB. O01iue
CIOCOOBI MONTYYCHHS] METaIOB.

PackpsIBaTh CMBICII U3yYaeMBbIX
MOHATUU U MPUMEHSATH 3TH MOHSITUS
IIPU ONMCAHUM CBOHCTB BELIECTB U UX
peBpalleHUi.

OOBsCHSITH O0II[He 3aKOHOMEPHOCTH B
U3MEHEHUU CBOWCTB
3JIEMEHTOB-METAJUIOB U UX COSIUHEHUN
C y4€TOM CTPOEHHS UX aTOMOB.

XapakTepHn3oBaTh CTPOSHUE METAIIOB,
o6mme GU3NIECKUEe U XUMHYECKHUE
CBOMCTBa METAJIJIOB .




TToHsiTHE O KOPPO3UH METAJIIOB U
OCHOBHBIE CIIOCOOBI 3alIUTHI OT KOPPO3HUH.
CrutaBbl (CTaip, 9yryH, JIOPaTIOMUHHM,
OpoH3a), X NMpPUMEHEHHe B OBITY U
MPOMBILIICHHOCTH.

JleMoHCcTpanuu

O3zHakoMIIeHHE ¢ oOpa3aMu MeTallIOB U
CIIJIaBOB, UX C]L)I/ISI/I‘—IeCKI/IMI/I CBOMCTBaMH.
MO}IGJ’[I/I KPpUCTATIITNYICCKUX peHIéTOK
METaJIOB.

Buneomarepuansl: Kopp o3 u s
METaJIOB.

JlabopamopHuie onvimoi:
O3zHakoMJIEHHE ¢ 00pa3liaMH CIUIaBOB
METaJUIOB.

3aBUCUMOCTh CKOPOCTH pEaKLIHH
MeTajjla ¢ KUCJIOTOM OT HPUPOIBL
MeTajuia.

Botuucnenusn

— [0 YPaBHEHHSIM XUMHYCCKHUX
peakuuii, eciu OJMH U3 PearcHTOB
COJIEPKUTIIPUMECH

XapakTepu3oBaTh 00IIHE CITOCOOBI
MMOJTYYSHUST METAJJIOB.

CrienoBaTh npaBuiiaM 0e30macHOM paGoTHI
B JIa0OPAaTOPUU MPH HUCTIOIH30BAHUHU
XHUMHUYCCKOU TTOCYIIBI U 000pYyJOBAHUS.

TIpou3BoaUTH BBIYUCICHUS O
XHMHYECKHM YPaBHEHUSIM.

M crions30BaTh MpH BHITTOJTHECHUH
y4eOHBIX 3aJaHUN TEKCTHI yueOHMKa,
CIpaBOYHBIE MaTEePHUAIIBI
(Ilepronmyueckyio CUCTEMY
XUMHUYECKUX dnemeHToB /1. 1.
MeHneneeBa, TaOJIUIY PACTBOPUMOCTH
KHCJIOT, OCHOBAaHHMH U COJICH B BOJIE,
SJIEKTPOXUMHUYECKUH PsIJT HAITPSKSHHUH
METaJJIOB).

Hcnonp30BaTh NpU BBITOJIHEHUH
y4eOHBIX 3a/laHHUi U B Ipoliecce
HCCIICIOBATEIICKOU ACSITCIBHOCTH
HAyYHO-IIONYJIIPHYIO JINTEPATYPY
XHUMHYECKOTO COJICPIKAHUS,
CIpaBOYHbIE MaTEPHUAIIBI, PECYPCHI
HaTepuera

Tema 8. BaxkHeliniue
MeTaJL/Ibl M UX COeJUHEHHNA
(16 9)

[lenounsie meTamnsl. [lonoxenue B
Ilepnonuueckoil cucTeMe XUMHYECKUX
aneMeHnToB /I . 1. MenneneeBa, cTpoeHue
atomoB. HaxoxaeHnue B mnpupone.

OOBSCHSITH 00II[He 3aKOHOMEPHOCTH B
U3MEHEHHU CBOMCTB 3JIEMEHTOB-METaJI-
JIOB B TPYyHIIaX U UX COSAUHEHHUIL C
Y4YETOM CTPOEHUSI UX AaTOMOB.




TeMBbI, H KOJIHY€eCTBO
4ac0B, OTBOAMMOE HA X
H3y4eHue

OcHOBHOe cofepxkaHue

OCHOBHEIE BHUABbI J€eATECJIBHOCTH
od0yuyaromuxcs

du3nyeckre 1 XUMHUYECKHAE CBOHCTBA
(#a mpumepe HaTpus M Kanus). OKCUIBI U
TUIPOKCHIIBI HATPHUST M KaJusl.
IIpuMeHeHne MEeTOYHBIX METAJUIOB U UX
COeIMHEHUH.

[lerouyHO3eMeNbHBIE METaJUIBl MarHUn
M KaJIbIWH, cTpoeHne aToMoB. [lonoxxeHune
B Ilepuonuyeckoil cucreMe XMMHUYECKHX
anemeHToB /. 1. Menneneena.
Haxoxnenne B mpupoae. dusnueckue u
XHMUYECKHe cBOoMcTBa. BaxkHelmue
COEIMHEHMSI KaJbIIUs (OKCHI, TUIPOKCHU],
conu). JKECTKOCTH BOIBI U CIIOCOOBIEE
YCTpaHEHHs.

Amomunuii. Ilonoxxenue B
Ilepronuueckoil cucTeMe XUMHUYECKHUX
snemenToB /. U. MenneneeBa, ctpoeHue
aToMa.

Haxoxnenue B npupone. dusnueckue u
XUMHUYECKHE CBOCTBA. AM(OTEpHBIE
CBOMCTBA OKCHJIA U TUAPOKCHUAA.

XKexneszo. [lonoxenue B [lepuoanueckoi
CHCTEME XUMUUYECKUX IJIEMEHTOB

. . MenneneeBa, cTpoeHHUE aToMa.
Haxoxnenue B npupone. duznueckue

XapakTepu3oBaTh (U3UUYCCKUEC U
XHUMHYECKHE CBOHCTBA MMPOCTHIX
BEIIIECTBMETAJIOB M X COSTMHEHUI
(OKCHIOB,THAPOKCHJIOB, COJICH),
CHIOCOOBI X MOITYyYSHUs, TIPUMEHEHHE
¥ 3HAYCHUE B IPUPOJIEC U )KU3HU
qeJIoBeKa.

Pacrio3zHaBaTh ¢ NOMOIIBIO
Ka4yeCTBEHHBIX PEaKIMid HOHBI
METauI0B (MAarHus,aJlOMUHUS, LIMHKA,
J)KeJiesa, MeIu).

IInaHupoBaTh U OCYILECTBIIATH HA
IIPAKTHUKE XUMUYECKHUE SKCIIEPUMEHTHI,
IIPOBOJUTH HAOJIOACHUS, AeIaTh
BBIBOJIBI IO PE3YJIBTATAM SKCIIEPUMEHTA.

CrienoBaTh mpaBuiiaM 0e30MacHOi padoThI
B 7a00OpaTOpUM NpPH HCIOJIb30BAHUU
XHUMHYECKOH 1ocyibl 1 000pyJOBaHUS.

ITpounzBOIUTH BBIYNCIICHUS o
XUMHUYECKUM YPABHEHHSIM.

BricTpauBaTh pa3zBEpHYTbIE NUCHbMEHHBIE
U YCTHBIE OTBETHI C OIIOPOH Ha
uHpopMaIUIO U3 yu4eOHUKA U
CIIPaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
HUCTIOJIb30BaTh U3yUYE€HHBIN MTOHSITUNHBIN
annapaTKkypca XuMHH.




U XHUMHYECKHE CBoOicTBa. OKCHBI,
ruapokcHuabl u conu xeneza(ll)
u xene3a(I1l).

JleMoHcTpanumn

BzaumopelictBrue HaTpus C BOJOH.
OxkpaluuBaHue IIaMeHU HOHAMU HaTpHUs
U KaJus.

OxkpalmuBaHue MJIaMEHU HOHAMU
KaJIbITHS.

Bs3anmopeiicTBre okcuaa KajabIlHs C
BOJIOM.

Buneomartepuansl: ropeHue xesnes3a B
KHCJIOPOJIE U XJIOpE.

JlaGopaTopHbIe ¥ NpaKTU4YeCKHe paGoThl
JlabopamopHvie  onvimoi:
O3zHakoMIIeHHE ¢ 00pa3liaMy aJlOMHHUS U
€ro CIUIaBOB.

AwmpoTepHbIe CBOMCTBA THAPOKCHIA
AITIOMUHUS.

KauecTBeHHBIC peakiiy HA HOHBI

Keesa.

Ilpakmuueckue pabomuwi:

Ne 6. X)KécTkocTh BOABI M METONBI €8
YCTpaHEHHUS.

Ne 7 . PemieHne skciepUMEHTAIBHBIX
3a7a4 1o teme «MeTauib».

Buiuucnenun

— II0 ypaBHEHUSIM XUMHYECKUX peaK-
Wi, €CIIN OIWH U3 PEarcHTOB JaH B
U30BITKE WIIH COICPIKUT MIPUMECH;

— MacCOBOH JIOJIM BBIXO/a MPOAYKTa
peakuuu

Hcnons30BaTh NpH BEITOIHESHUH
y4eOHBIX 3aaHHUI U B IIpoIiecce
HCCIIEIOBATEIILCKOH IeSITEIbHOCTH
Hay4IHO-IIONYJIIPHYIO JINTEPATYPY
XHUMHYECKOTO COJIEPIKAaHUS,
CHpaBOYHBIE MaTE€PHAIIBI, PECYPCHI
HNurtepuera




TeMbl, U KOJIMYECTBO
4acoB, OTBOJAUMOE Ha UX
U3y4yeHue

OcHOBHOE cofep:KaHue

OCHOBHBIE BUABI A€ATE/TbHOCTH
06y4YaroIxca

Pasaen 4. Xumus U oKpy:Kamwias cpega (3 1)

Tema 9. BemyectBa n
MaTepuasbl B )KU3HU
YyeJsioBeKa

(Bw)

HoBble MaTepHaibl U TEXHOJIOTHH.
BeiecTBa U MaTepuaibl B MOBCEIHEBHOMN
JKU3HH YesIoOBeKa. XUMHUS U 370POBbBE.
Be3onmacHoe ucrnonas3oBaHue BEIIECTBU
XUMHUYECKHUX PEakKIuil B OBITY.
ITpuponHble HCTOYHUKH yTIIEBOAOPOIOB
(yromub, IpUpOAHBIN Ta3, HEPTH),
NPOAYKTBI UX EepepabOTKH, UX POJIb

B OBITY M NPOMBILIUIEHHOCTH.

OCHOBBI 3KOJIOTHYECKON TPAMOTHOCTH.
XHUMHUECKOe 3arpsi3HeHHE OKPYIKaro-

el cpesl (IpenenbHO A0MyCTUMAs
koHueHTpauus Bemects — [1JIK).

Poisib XuMuUHM B peLICEHUHN 3KOJOIHYECKUX
npobiem

XapaKkTepu30BaTh POJIb XUMHH B
pa3auuHbIX cepax AesITEITbHOCTH
JIFOI€1,0OCHOBHBIC BEIIECTBA U
MaTepHallbl, IPUMEHIEMbIC B KU3HU
COBPEMEHHOI0YEJIOBEKA.

OOBACHSITH YCIOBHsI 6€3011acHOTO
HUCTIOJIb30BAaHMS BEILIECTB U XUMHYECKHX
peakiuii B OBITY.

AHaIM3UpPOBaTh U KPUTHYECKH
OLICHUBATh HH(OPMAIIUIO O BIUIHUH
IIPOMBIIIIEHHOCTH, CEJIbCKOTO
XO035ICTBa, TpaHCHOpTa U Jp. Ha
COCTOSIHME OKPY’KaIOIleH cpebl.

VYMeTh OKa3bIBaTh MEPBYIO IOMOLIb IPH
XUMHYECKHUX OXKOTaX M OTPABJICHUSX.

ITpuHuMaTh ydyacTue B 00CyKIASHUHU
nmpobJieM XUMHUYIECKOH 1
9KOJIOTHYECKOI HaIPaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO ITO3HIIUIO
o mpoodJieMe unpeaiaraTb
BO3MOJKHBIE TTyTH €€ PEIICHUS




Ilpu paspaboTke paboyeid mHporpaMMbl B TEMaTHYECKOM
IUTAHUPOBAHUH YYTESHBI BO3MOYKHOCTH HCIOJIb30BaHHUS SJICKTPOHHBIX
(mudpoBEIX) 00pa3oBaTEIBHBIX pecypcos, SIBIISTIOLILIUX CSI
Y4eOHO-METOTHYCCKUMU MaTepHuagamu (MyJbTHMETUHHBIC
MPOrpaMMBbl, IJIEKTPOHHBbIE yYYSOHUKHW W 3aJa9HUKH, IJICKTPOHHBIC
OMOTHOTEKH, BUPTyalbHBbIC J1a0OpaTOPUH, HIPOBBIC MPOTPAMMBI,
KOJUIEKIINHU ¢ pPOBBIX oOpa3zoBaTenbHBIX pecypcoB),
HCIIOJIb3YEMBIMHU ISl OOYYCHHUST M BOCIHUTAHHS Pa3IMYHBIX TPYIIII
Mmoyp30Baresieil, IpPeACTAaBICHHBIMH B 3JIEKTPOHHOM (LIMppOBOM)
BUJC W pEATU3YIONIMMH AUaakTHYeckue Bo3moxkHoctn MUKT,
colep)KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOJATEIILCTBY 00
oOpa3oBaHUH.
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