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IHosicuuTeabHAA 32NN CKA

PaGouass mporpaMma MO XUMHUHM Ui OCHOBHOW IIKOJBl COCTaBJIEHa Ha OCHOBE
NPUMEPHBIX MPOrpamMM IO y4eOHBIM mpeaMeTaMm «Xumus 8-9 Kiaccel» (CTaHAApTHl BTOPOTO
nokoneHusi) M., IIpocsemenue, 2018; aBTopckoit yueOHou mnporpammbl O.C.I'abpuensna
«[Iporpamma ocHoBHOrO oOmIiero oOpazoBanus. Xumus. 8-9 kmaccel». M.: [poda,2019;
(®roo0).

Jannas paboyasi mporpaMma OpHEHTHUPOBAHA HA UCIIOJIb30BaHUE YICOHHKOB 110 XUMHUH H
yuebHO-MeTondyeckux nocoduit YMK, co3gaHHBIX KOJIJIEKTUBOM aBTOPOB IO PYKOBOACTBOM
0O.C.I'abpuensna.

B mpouecce ocBoeHusi mporpammbl Kypca XUMHUHU ISl OCHOBHOW IIKOJBI ydalluecs
OBJIQ/ICBAIOT YMEHUSMHU CTaBUTh BOIPOCHL, HAOIIOAATh, OOBICHATH, KIacCU(UIIUPOBATH,
CPaBHMBATb, IPOBOJUTH SKCIIEPUMEHT M UHTEPIPETUPOBATH BHIBO/IbI HA €I0 OCHOBE, ONPEACIsATh
UCTOYHUKHA XMMHUYECKOH WMH(pOpMaIMH, MMOIydaTh U aHATU3UPOBATh €€, a TaKKe FOTOBUTH Ha
3TOM OCHOBE COOCTBEHHBIN MH(DOPMAILIMOHHBIN MPOAYKT, IPE3EHTOBAThH €r0 U BECTH JUCKYCCHIO.
[TporpammMa Kypca XUMHHM IJI1 OCHOBHOM IIKOJIBI pa3padaThiBaiach ¢ y4€TOM MEpPBOHAYAIBHBIX
MPEJICTABICHUM, MOTYYCHHBIX y4YallUMUCA B HAYAJIBHOM IIKOJIE MPU M3YYCHUH OKPYKAIOIIETo
mupa. [Ipennaraemas nporpamma, XOTsl U HOCUT OOLLEKYJIbTYPHBII XapakTep U HE CTaBUT 3aJauy
npoecCHOHANBHOM MOATOTOBKH YYalllUXCsl, TEM HE MEHEe, MO3BOJIAET UM ONPEACIUTHCSA C
BBIOOpOM TIpodmisl 0Oy4YeHHsT B CTaplie IMmiKoyie. B mporpamme mpemycMOTpeHO pe3epBHOE
BpeMsl, TaK KaK peajibHasi MPOJOJKUTENLHOCTh Y4eOHOTO roja BCerja OKa3bIBaeTCs MEHbIIE
HOPMAaTHUBHOMW. B cBs3M ¢ mepexoa0M OCHOBHOM IIKOJIBI HAa TaKyl0 (pOpMy HTOTOBOM aTTECTAIlHH,
kak ['MA, B Kypce nmpeaycMOTpeHO BpeMs Ha OATOTOBKY K HEM.

Y4eOHOe copepikaHue Kypca XUMUHU BKITFOUACT:

Xumusg. 8 knacc. 1054, 34 B Henmeno

Xumus. 9 knacc. 68 4, 24 B HEZENTIO

ABtopckas yyeOHas nmporpamma O.C.I'abpuensin «[Iporpamma 0oCHOBHOTO 001Iero 00pa3oBaHuUs.
Xumus. 8-9 kmaccei». M.: [Ipoda,2018. (PI'OC);

[leHHOCTHBIE OPUEHTUPHI Kypca XMMHUU B OCHOBHOM IIKOJIE OINPEACIAIOTCS CHEIudUKOon
XUMUHU Kak Haykd. [IoHsATHE «I€HHOCTH» BKJIIOYAET €IMHCTBO OOBEKTUBHOIO (caM OOBEKT) U
CyOBbEKTUBHOTO (OTHOIIEHHWE CYOBEKTa K OOBEKTYy), HO3TOMY B KadecTBE IIEHHOCTHBIX
OPUEHTHPOB XUMHYECKOT0 00pa30BaHUs BBICTYHNAIOT OOBEKTHI, U3ydaeMble B Kypce XUMHH, K
KOTOpOMY y oOyuaromuxcst GopMUpyeTcsi HIEHHOCTHOE OTHoIeHue. [Ipu 3ToM Beayuryo poib
UTPAIOT IO3HABaTEJbHbIE LEHHOCTH, TaK KakK JaHHBIA y4eOHBIH NpeAMeT BXOAUT B TPYIILY
IPEeIMETOB IO3HABATENbHOIO IMKJIA, TJaBHAas LEJdb KOTOPBIX 3aKIo4aeTcd B H3yYEeHUU
IIPUPOJIBIL.

OcHOBY MO3HaBaTEIbHBIX IIEHHOCTEM COCTaBISAIOT HAy4yHble 3HAHUS, HAy4HbIE METO]IbI
NO3HAHUS, a [IEHHOCTHBbIE OpUEHTALuH, (POpMUpYEMbIE Yy 00YYaIOLIUXCs B MPOLECCE U3YUYEHUS
XUMUH, IPOSBIISIOTCS:
e B TIPU3HAHWM LEHHOCTH HAy4yHOIO 3HAHUA, €ro IpaKTUYECKOW 3HAYMMOCTH,
JIOCTOBEPHOCTH;
e B IICHHOCTH XMMHYECKHX METOJOB UCCIIEI0BAaHNUS )KUBOW U HEKUBOM IPUPOBL;
e B IOHUMAHUM CJOXKHOCTHU W NPOTUBOPEUYMBOCTH CaMOI0 IIpolecca MO3HAHUS Kak
M3BEYHOT0 cTpeMiieHus K Mcrune.
B kadectBe OOBEKTOB IEHHOCTEH Tpyda U ObITa BBICTYNAIOT TBOpYECKas CO3WAATEIbHAs
JeSITebHOCTD, 3/J0POBBIM 00pa3 >KU3HU, a [IECHHOCTHBIE OPHEHTAIIMH COJEPKAHUS Kypca XUMHUU
MOTYT paccMaTpuBaThCs Kak (pOopMHUpOBaHUE:
e  YBaXHUTEJIBHOTO OTHOIIEHUS K CO3UAATEIBHON, TBOPUECKON JAESITENBHOCTH;
e TOHUMAaHHUS HEOOXOAMMOCTH 370POBOr0 00pa3a >KU3HHU;
e moTpeOHOCTH B OE3YCIIOBHOM BBIINOJHEHUHM MpaBUJI O€30IMaCHOTO HCIIOJIB30BaHMS
BEIIECTB B IOBCEAHEBHON KHU3HU;
e CO3HATENBHOTO BBIOOpA Oynymel npodeccHoHaIbHOM JesITeIbHOCTH.



Kypc xumun o0nanaer BO3MOXKHOCTAMHU Uid (POPMUPOBAHUS KOMMYHHKATHBHBIX LIEHHOCTEH,
OCHOBY KOTOPBIX COCTABJISIIOT IPOIIECC OOIIEHHs], TPaMOTHAas peyb, a IEHHOCTHBIE OpUEHTALUU
HaIPAaBJICHBl HA BOCIIUTAHUE y yYalIUXCS:

e IPaBUWIBHOI'O UCIOJB30BAHUSA XUMUUECKON TEPMUHOIOTUN U CUMBOJIMKH;

e MOTPEOHOCTHM BECTH JAMAJIOI, BBICIYIIUBAaTh MHEHHE ONIOHEHTa, Y4acTBOBAaTb B

JIUCKYCCHUH;

e  CHOCOOHOCTH OTKPBITO BBIpaKaTh U apIyMEHTHUPOBAHHO OTCTAaUBAaTh CBOIO TOUKY 3PEHUSI.

YueOHblii npeaAMeT «XUMUS», B COJACPKAHUM KOTOPOTO BEAYIIMM KOMIIOHEHTOM SBIISIOTCS
Hay4Hbl€ 3HAHMS M Hay4Hble METOJbl IO3HaHUs, IO3BOJISET HE TOJIbKO (OPMHPOBATH Y
yyalxcs IEeJIOCTHYI0 KapTHHY MHUpPA, HO U NpoOYXJIaTh Y HUX SMOLMOHAJIBHO-IIEHHOCTHOE
OTHOILIEHHE K M3y4aeMOMY MaTepHualy, CO3/1aBaThb YCIOBUS M1 (DOPMUPOBAHMSI CHUCTEMbI
[IEHHOCTEH, ONPENeNIONEH TOTOBHOCTh: BEIOUPATH ONPEACICHHYIO HAPaBICHHOCTh JCHCTBUN;
JIecTBOBATh ONpPE/EICHHBIM 00pa30M; OLIEHUBATh CBOM JICHCTBUA U IEHCTBUSI APYTUX JIOAEH 1O
OIpEEIEHHBIM LIEHHOCTHBIM KPUTEPHSIM.
OCHOBHBIM pE3yJIBTaTOM IO3HABAaTEJIBHOIO OTHOLIEHUS K MHUPY B KYJIBTYpE SBISIETCS
YCTAaHOBJIEHHE CMbICIAa W 3HAUYEHUs COJEpKaHUS OOBEKTOB M sBIEHUHN mnpuponabl. Taxkum
o0pa3oM, no3HaBaTeabHast PyHKIMS yueOHOro npeaMera « XUMHs 3aKIH04aeTcs B CHOCOOHOCTH
€ro Co/Iep’KaHusl KOHLIEHTPUPOBATh B ce0€ KaK 3HAHMSA O BEUIECTBAX U XMMUYECKHUX SIBICHUSX,
TaK U NO3HABAMENbHbIE YEHHOCTU.

OMHOWEHUS K.

XMMHMYECKUM 3HAHMSAM KaK OJHOMY M3 KOMIIOHEHTOB KYJIbTYpbl U€JIOBEKAa Hapsly ¢
JPYTMMU €CTECTBEHHOHAYUYHBIMH 3HAHUSIMH, €IUHON Pa3BUBAIOLLEHCS CUCTEME;

OKPY’KAIOIEMY MHUPY KaK MUPY BEILIECTB U IPOUCXOIAIINX C HUMU SIBJICHUM;

[I03HABATEJIbHON JEATEIIbHOCTH (KaK TEOPETUYECKOM, TaK M SKCIIEPUMEHTAIBLHOM) Kak
VCTOYHUKY 3HAHUM;

NOHUMAHUS

OOBEKTUBHOCTH M JOCTOBEPHOCTH 3HAaHMM O BEIIECTBAX U IPOUCXOAALIMX C HUMHU
ABJICHUSX;

CJIO)KHOCTU U OECKOHEYHOCTH Ipoliecca MO3HaHMA (Ha MpUMepe UCTOPUU XUMHUYECKUX
OTKPBITHI);

JIeMCTBUS 3aKOHOB MPUPOBI U HEOOXOJUMOCTH MX ydeTa BO BceX cepax AesATeIbHOCTU
YEJI0BEKa;

3HAYeHUs XUMMUYECKUX 3HAHUN Uil pelleHus TIJo0albHBIX MpoOjeM YenoBevecTBa
(oHEpreTu4ecKon, ChIPbEBOM, IMPOJOBOJIILCTBEHHOM, 300pOBbS M JOJITOJIETUS YEJIOBEKa,
TEXHOJIOTUYECKUX aBapUid, II100aIbHON 3KOJIOTHHU U JIp.);

BaKHOCTH HAay4YHBIX METOJOB MO3HAHUA (HAOJI0IEHNUs, MOJIETMPOBAHUS, SKCIIEpUMEHTA U
JIp.) MUpPA BEIIECTB U PEAKIIHUH.

Pacmpenue cdep dyenoBedyeckol AESITEIBHOCTH B COBPEMEHHOM COILMYME HEU30€KHO
BJ€YeT 3a co00i HEeoO0XO0AUMOCTh (OPMHUPOBAHUS y y4allluXcs KyJIbTYphl Tpyna M ObITa MpU
W3y4EeHUW JI000Or0  y4eOHOro TmpeaMera, KOTOpO€ HEBO3MOXKHO 0€3  BKIIIOUEHHUS
COOTBETCTBYIOLUX yernHocmell mpyoa u 6bima B COlepKaHue ydeOHOro MmpeaMeTa «XuMHUs»:

OMHOWEHUS K.

TPYAOBOM JESATEIbHOCTM KaK €CTECTBEHHOW (M3NYECKOH M HHTEJUIEKTyalbHOU
NOTPEOHOCTH;

TPYAy KaK TBOPYECKON AESTEIbHOCTH, TO3BOJIAIONIEH IPUMEHATh 3HAHNS Ha TIPAKTHKE;

NOHUMAHUS HEODXOOUMOCMU.

ydeTa OTKPBITBIX M HW3YYEHHBIX 3aKOHOMEPHOCTEM, CBEJEHMI O BEIIECTBAX M HX
MPEBpaLICHUSIX B TPYAOBOM J€ATEIbHOCTH;

MOJTHOM peayin3aluu (PU3MUECKUX M YMCTBEHHBIX BO3MOXKHOCTEH, 3HAHUHM, YMEHUH,
CIIOCOOHOCTEH MpH BHIMOJIHEHUH KOHKPETHOTO BUJIA TPYIOBOM €S TENbHOCTH;

COXpaHEHMs U TOJIEP>KaHUs COOCTBEHHOTO 3/10POBbsI U 3[I0POBbS OKPYKAIOIIUX, B TOM
YHUCIe MUTAHUS C YYETOM COCTaBa U SHEPT€THUYECKOW IEHHOCTHU MUY,



coOO/IeHnsT MpaBWJI  OE30IAaCHOTO  HMCIOJIb30BAaHUS  BEMIECTB  (JICKAPCTBEHHBIX
IpenapaToB, CPEACTB OBITOBOW XMMHH, MECTUIMIOB, FOPIOYE-CMAa30YHBIX MaTEpUAIOB U JIp.) B
MMOBCEAHEBHOM KU3HU,

OCO3HaHHUS JIOCTWI)KEHHUS JIMYHOIO YCIeXa B TpPYAOBOM JEATEIBHOCTH 3a CYET
COOCTBEHHOM KOMIETEHTHOCTH B COOTBETCTBUU C COIIMAIbHBIMU CTaHIAPTaMU U MOCIEIYIOIINM
COLMAIBHBIM ONOOpPEHHEM [IOCTMKCHUH HAYKH XUMHUH M XHMHYECKOTO IPOU3BOJICTBA IS
pa3BUTHS COBPEMEHHOTO 00IIeCTBa.

OnpIT 3MOLMOHAIBHO-IEHHOCTHBIX OTHOIIEHUH, KOTOPBIM Ydaluecs MOJIy4aroT IpU
M3YYEHUU Kypca XUMHUU B OCHOBHOI IIKOJE, CIIOCOOCTBYET BBICTPAMBAHHUIO HMMH CBOEH
JKU3HEHHOW ITO3ULUH.

Copep:xanue yueOHOTO MpeMeTa BKIIOYAET COBOKYITHOCTh HPABCMBEHHbIX YEHHOCEl.

OMHOUWIEHUA K.

cebe (oco3HaHME COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO OOIIECTBEHHOIO JOJTa,
JUCLUIUIMHUPOBAHHOCTb, YECTHOCTD U MPaBAUBOCTD, IPOCTOTA U CKPOMHOCTb, HETEPIUMOCTD K
HECIPaBEIMBOCTH, MPU3HAHNE HEOOXOJUMOCTH CAaMOCOBEPILICHCTBOBAHMS);

IpYTUM JOJAM (TyMaHU3M, B3aMMHOE YBA)KEHUE MEX]Yy JIIOJbMH, TOBapUIIECKas
B3aMMOIIOMOIIbL U TPeOOBATEIbHOCTh, KOJUIEKTMBHU3M, 3a00Ta O APYrUX JIOJASX, AKTUBHOE
pearmpoBaHue Ha COOBITHSA (enepalbHOr0, PErHOHAJbLHOTO, MYHUIMNAIBLHOTO YPOBHEH,
BBITNIOJTHEHHE OOIECTBEHHBIX MTOPYUCHHUIA);

CBOEMY TpyAy (AOOpOCOBECTHOE, OTBETCTBEHHOE MWCIIOJIHEHHE CBOUX TPYIOBBIX U
yueOHBIX O0S3aHHOCTEH, pa3BUTHE TBOPYECKUX Hayal B TPYAOBOH NeATEIbHOCTH, MPU3HAHUE
BaXHOCTHU CBOETO TPYJa U pe3yJIbTaTOB TPy/ia APYTUX JItoJeH);

npupoae (OepexHoe OTHOILIEHHE K ee OOraTrcTBy, HETEepNHMOCTh K HapyIIECHUSM
HKOJIOTMYECKUX HOPM M TpeOOBaHUM, HKOJIOTMYECKHM TI'PAMOTHOE OTHOIIEHHUE K COXPaHEHHIO
ruapocdepsl, aTMochepsl, TOYBbI, OHOchEphl, YEIOBEUYECKOTO OpPraHu3Ma; OICeHKa JEeHCTBUS
BOIPEKH 3aKOHAM IPUPO/IbI, IPUBOASIIAS K BOSHUKHOBEHUIO [NI00AJBHBIX MPO0IIeEM);

NOHUMAHUS HEOOX0OUMOCMU.

YBaXXUTEJIbHOTO OTHOILIEHUS K IOCTHKEHUSIM OT€UECTBEHHON HAyKH, UCCIIEI0BaTEIbCKON
JESTENIbHOCTH POCCUNCKHUX YYEHBIX XUMUKOB (TAaTPUOTUYECKUE UYBCTBA).

OO6pa3zoBanue npeAcTaBICHNUH, POPMHUPOBAHUE TIOHATHI B O0YUYSHHH XUMHHU MTPOUCXOTUT
B IIpollecC€ KOMMYHUKAIMM C MCIOJb30BAHUEM HE TOJIBKO €CTECTBEHHOIO S3bIKa, HO U
XUMHUYECKHX 3HAKOB, POPMYJ, YpaBHEHUIN XUMHUYECKUX peaklnid, 0003HaYaIOMKX ITH BEIIECTBA
U SIBIIGHUS, T. €. XUMHYECKOrO s3bIKa. TakuM 00pa3oM, ydeOHbIN mpeamer <K XuMus>> UMeeT
00JbI1IME BO3MOXKHOCTH JIUIs1 OPMUPOBAHUS Y YUALTUXCA KOMMYHUKAMUBHBIX UEHHOCMEN

He2amugHo20 OMHOULEHUS K.

HapylLIeHUIO HOpPM f3bIKa (€CTECTBEHHOTO M XHMHMUYECKOI0) B pa3HbIX HMCTOYHHKAX
uHpopmanuu (aureparypa, CMU, Uurtepuer);

3aCOPEHHUIO peyH;

NOHUMAHUSL HEOOX0OUMOCMU.

MPUHSTHS PA3JIMYHBIX CPEJICTB U MPUEMOB KOMMYHUKAIINH;

NoJTy4eHHs: HHPOPMALIUU U3 Pa3IMYHbIX HCTOYHHUKOB;

apryMEHTHPOBAHHOM, KPUTUYECKON OIEHKHM MH(OpMaIUy, MOITYYEHHON U3 Pa3IMYHBIX
HCTOYHUKOB;

COO0OI1IEHUsI TOYHOM U JOCTOBEPHOM HH(OpMAINH;

SICHOCTH, TIOCTYITHOCTH, JJOTUYHOCTH B 3aBUCHUMOCTH OT LIE€JIH, IOJHOTBI MJIM KPAaTKOCTH
U3JI0’KEHUS! HTHPOpMAIUH;

CTpEMJICHHSI TOHATh CMBICII OOPAIIEHHOM K YelloBeKy peuH (YCTHOW U MUCBMEHHOI);

BEJEHUS JMajora /ajs BBISIBICHHS pa3HbIX TOYEK 3pEHUS Ha paccMaTpUBaEMyIO
UHPOPMALIMIO, BBIPAXKEHUS JIMYHBIX OLCHOK M CYXIEHHWH, NPUHATHA BBIBOJA, KOTOPBIN
dbopMupyetcs B polriecce KOMMYHHUKAIUU;

NPEIbSBICHUS]  CBUAETENBCTB  CBOEH  KOMIETEHTHOCTM W KBaIM(UKALUU  TI0
paccMaTpuBaeMOMY BOMPOCY;



YBaXKEHUSI, NMPUHATHS, MOAJIEPKKH CYILIECTBYIOIIMX TPAaguIUil U OOLIUX HOPM SI3bIKa
(ecTecTBEHHOTO U XMMHYECKOT0);

CTpEeMJIEHHsS] TOBOPUTH, HUCIONb3YSl H3ydyaeMble XHMHUYECKHE TEPMHUHBI M TIOHATHUSA,
HOMEHKJIATYpPY  HEOPraHWYeCKMX ¢  OpPraHWMYECKHUX  BEIIECTB, CHUMBOJBI,  (DOPMYIIHI,
MOJICKYJISIPHBIE K MOHHbBIE YPAaBHEHHUSI peaKLUi.

Jis  dopMupoBaHHS TyXOBHOH JIMYHOCTH TPEXKIE BCEr0 HEOOXOAUMO pa3BHUBATH
ACTETHUYECKOE OTHOIIEHUE YeJOBEKa K JEHCTBUTENBbHOCTH, TBOPYECTBO M COTBOPYECTBO MpHU
BOCTIPUSATUN ICTCTHUECKUX SIBICHUH, KOTOPHIMH B Kypc€ XHMHUU MOTYT CIYXXHTh: HPUPOJA
(MHUHEpaJIbl); U3JENHsl, U3rOTABIMBAEMbIe UYEIOBEKOM M3 Pa3IMYHBIX BEUIECTB U MaTepHalIOB
(foBeNMpHBIC YKpAIICHUS, TMAMATHUKH apXUTEKTYpPhl W T. 1.). XHUMHS TO3BOJSET TaKXKe
dbopMupoBaTh MOTPEOHOCTH

YeJIOBEKa B KPacOTe U JICITEILHOCTH IO 3aKOHAM KPAaCOTHI, T. €.

acmemuuecKue YeHHOCmu.

NO3UMUBHOE 4Y8CMBEHHO-YEHHOCHOE OMHOUIEHUE K.

OKpYy’XarolieMy MHpYy (KpacoTa, COBEPIICHCTBO M TapMOHHS OKpY’KaIOLIEH MPUPOIbl U
KOCMOCa B 1IE€JIOM);

MPUPOJAHOMY MHPY BEIIECTB MU HX MPEBPALICHUH HE TOJIBKO C TOYKU 3pEHUs
noTpeOuTeNs, a KaK K MCTOYHHUKY MPEKPACHOT0, TAPMOHUYHOTO, KPACHBOTO, MOIYUHSIONIETOCS
3aKOHOMEPHOCTSIM, MPOMOPLHOHANIBHOTO (HAa MpHUMepe B3aWMOCBSI3M CTPOEHUS M CBOWCTB
aTOMOB M BEIIECTB);

BBITIOTHEHUIO Y4YeOHBIX 3aJad Kak K TPOIEecCy, JOCTABIAIOIIEMY 3CTETHYECKOE
YIIOBOJICTBHE (KPacHBOE, U3SIIIIHOE PEIICHUE WIIH JOKA3aTeIbCTBO, IPOCTOTA, B OCHOBE KOTOPOU
JICKUT TAPMOHHS);

NOHUMAHUE HeO0OX0OUMOCMUL.

M300paKeHUs] UCTHHBI, HAy4YHBIX 3HAHMW B UYyBCTBEHHOW ¢opme (Hampumep, B
MIPOU3BEICHUSAX HCKYCCTBA, MOCBSIIEHHBIX HAYYHBIM OTKPBITHSM, YYCHBIM, BEIICCTBAM U HX
MIPEBPAIICHUSIM);

MPUHATHS TParukdeckoro Kak JpamMaTHdeckoil (Gopmbl BhIpaKECHHS KOH(IUKTA
HENPUMHUPHUMBIX [IPOTUBOMOJIOKHOCTEN, UX CTOJKHOBEHHS (Ha MPpUMEPE BHIIAIOIINXCS HAYYHBIX
OTKPBITHH, KOH()IUKTA IyBCTBA U JI0JITa, OOIIECTBA M IMIHOCTH, PEATBHOCTH H HUJealia).

Ili1anupyemMble npeAMeTHbIE Pe3yJbTATbI 0CBOCHHUS YUeOHOI 0
npeamMera « XuMus»

JINYHOCTHBIMM Pe3yJIbTATAMH U3yUYEHUS NpeaMeTa «XUMHUS» B 8 KJIacCe SABIISIFOTCS:

® 0CO3HaBaTh EIMHCTBO M IEJIOCTHOCTh OKPYXKAIOIIETO MHUPA, BO3MOXHOCTH €ro
MMO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTI)KCHUM HAYKH,

® TIOCTENEHHO BBICTPAaWBaTh COOCTBEHHOE IEJIOCTHOE MHUPOBO33PEHHE:  OCO3HABaTh
MOTPEOHOCT, M TOTOBHOCTh K CaM0o00Opa3oBaHHIO, B TOM YHCIE M B paMKax
CaMOCTOSITEILHON EITENLHOCTHA BHE IIKOMIBL;

® OIICHMBAaTh >KU3HEHHBIE CUTYyallUd C TOYKU 3peHUs Oe3omacHOro obpasza >XU3HU H
COXpaHEHUs 3/I0POBbS;

® OIEHMBATh 3KOJIOTMYECKUI PUCK B3aMMOOTHOIIEHUI Y€TOBEKA U MIPUPOIBI.

e (dopMHUPOBATh 3KOJOTUYECKOE MBIIUICHHE: YMEHUE OLIEHUBATH CBOIO JESATEILHOCTD H
MOCTYIIKU JIPYTUX JIIOAEH ¢ TOUKH 3PEHHSI COXPAHEHMS OKPYKAIOIIEH Cpe/bl - TapaHTa
YKU3HH M OJIaroroTydus JIF0ei Ha 3emIte.

MeTtanpeameTHslie pe3yJbThbl:
Pezynamusnoie YVJI.

® CaMOCTOSTENILHO OOHApYXHUBaTh U (HOPMYIHPOBATH Y4eOHYIO TPOOJIEMY, OMpPENesTh

&b Y4eOHOM NesTeIbHOCTH,




® BBIIBUraTh BEPCUM PEILLIEHUS MPOOJIEMbI, 0OCO3HABaTh KOHEUHBIH pe3yNbTaT, BHIOUPAThH
U3 MPEIOKEHHBIX M HCKATh CAMOCTOSITEIBHO CPECTBA TOCTHIKEHUS TSI,
® COCTaBJATH (MHAUBUYAILHO WM B TPYIIIIE) IJIAH PEIICHUS TPOOIIEMBI,
e paboTas MO TIUJIaHy, CBEPATh CBOMU JCHCTBHS C LENbIO M, NMPU HEOOXOAUMOCTH,
UCIIPABIIATH OIINOKU CAaMOCTOSITENIBLHO;
® B JUAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEIIBHO BHIPAOOTAHHBIC KPUTCPHH
OLICHKHU.
llosnasamenvnvie YVJI:
® aHAJNM3UPOBaTh, CPABHUBATH, KIACCUPUIMPOBATH W 0000maTh (HakTbl U SIBICHUSL.
BEISBISTE IPUYMHBI U CIIEACTBHSI POCTHIX SBICHUH.
® OCYIIECTBIISITh CPaBHEHHE, KIACCH(PHUKAILMIO, CAMOCTOSTEIbHO BHIOMpAs OCHOBAHHS U
KpUTEPUH JUIS YKA3aHHBIX JOTHUECKUX OIepalyii;
® CTPOUTH JIOTHYECKOE pACCYXJEHHE, BKIIOYAIONIEE YCTAHOBJIEHHE MNPUYHHHO-
CJIEJICTBEHHBIX CBSI3EH.
® CO3/aBaTh CXEMAaTUYECKHE MOJEIH C BBIJCICHHEM CYIIECTBEHHBIX XapaKTEPUCTHUK
00BEKTA.
® COCTaBJISITh TE3UCHI, PA3JINYHbIEC BUbI TUIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).
e 1peoOpa3oBbIBATH HHPOPMAIIMIO W3 OJHOTO BHJIA B APYroi (TabIuIly B TEKCT U Tp.).
® yMEThb OIpENeNsATh BO3MOXHBIE HCTOUYHHUKH HEOOXOJUMBIX CBEICHHI, MPOU3BOIHUTH
MOMCK MH(POPMAIUH, aHATU3UPOBAThH U OLIEHUBATH €€ TOCTOBEPHOCTD.
Kommynuxamusnvie YVJI:
CaMoCTOATEIbHO OPraHU30BbIBaTh y4eOHOE B3aUMOJACHCTBHE B TpyIme (OmpeaensiTs o0me
IEJIH, PaCTIPENIENSITh POJIH, IOTOBAPUBATHCS APYT C IPYTOM U T.1I.).

IIpenmMeTHBIMHU pe3yJIbTATAMH  SIBIISIOTCS:

1. B mo3HaBarenbHO# cdepe:

- JlaBaTh OINpPEJENICHUs M3YYECHHBIX IOHSATHI: BEIIECTBO (XMMHUYECKHI 3JIEMEHT, aTOM, HOH,
MOJIEKYJIa, KPUCTAJUIMYECKAsl PELIETKA, BEIECTBO, IIPOCTBIE U CIIOXKHBIE BEIIECTBA, XUMUYECKas
¢dopMyiia, OTHOCUTEIbHASI aTOMHAsl Macca, OTHOCUTENIbHAs MOJIEKYJIIpHasi Macca, BaJCHTHOCTb,
OKCHJIbl, KHCJOTBI, OCHOBAaHMs, COJIHM, aM(OTEpHOCTb, HHIUKATOP, NEPUOAUYECKHH 3aKOH,
nepuoAnyYecKas CHCTeMa, Iepuoauveckas Tabauua, M30TOIbl, XHMMHUYECKash  CBS3b,
AIIEKTPOOTPHULIATEIBHOCTh, ~ CTETIEHb  OKHUCIEHHs, D3JEKTPOJUT); XUMHMYECcKas  peakuus
(XumMuyeckoe YpaBHEHUE, TeHETHUYECKast CBS3b, OKHCJICHHE, BOCCTaHOBJICHHE,
AIIEKTPOIUTUYECKAs AUCCOLUALMS, CKOPOCTh XUMUYECKOM peaKIim);

- (hopmynupoBaTh nepuonnyeckuit 3akoH J.Ml.MenneneeBa u packpbiBaTh €ro CMbICI;

- OIIMCBIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSITEIIBHO NPOBENECHHBIE dKCIIEPUMEHTHI, HUCIIONb3Ys
JUISL 3TOTO €CTECTBEHHBIN (PYCCKUM, POJIHOI) A3BIK U S3bIK XUMHH;

- ONKUCBHIBATh M pa3auyaTh H3Y4YCHHBIE KIIACChl HEOPraHMYECKHX COCIUHEHUH, NPOCThIE U
CJIOKHBIE BEUIECTBA, XMMUYECKUE PEAKIINH;

- KJITacCU()UIUPOBATh U3YUYE€HHbIE OOBEKTHI U SBICHUS;

- Ha0moAaTh JIEMOHCTPUPYEMBIE U CAaMOCTOSITENIbHO IPOBOJAMMBIE OIBITH, XWMHUYECKHE
peaKIMHy, MPOTEKAIOLINE B IPUPOE U B OBITY;

- JenaTh BBIBOJBl W  YMO3aKJIIOUEHUS U3 HAOJMIOJCHMM, W3YYEHHBIX XMMHYECKUX
3aKOHOMEPHOCTEHM, IPOrHO3MPOBaTh CBOMCTBA HEM3YUEHHBIX BEIIECTB II0 AHAJIOTHH CO
CBOMCTBAMM M3YyYEHHBIX;

- CTPYKTYpPHUpOBaTh HM3y4YCHHBI MaTepual UM XUMHUYECKYI0 HH(POpMAIMIO, MOJYYCHHYIO W3
JIPYTUX UCTOYHHUKOB;

- MOJEJIMPOBAaTh CTPOCHHE aTOMOB DJIEMEHTOB IIEPBOTO - TPETBErO IIEPUOJOB, CTPOEHUE
MPOCTEUIINX MOJIEKYJI.

2. B IeHHOCTHO-OpUEHTAIMOHHOH cdepe:

- aHAJIM3UPOBaTh U OLEHUBATh IOCIEACTBUS JUIsl OKpYXKarollew cpeabl OBITOBOM U
IPOM3BOJICTBEHHOM JIEATEILHOCTH YeNIOBEKa, CBI3aHHOM C mepepaboTKON BEILECTB;



- Pa3BACHATH Ha MpuUMepax (MMPUBOAMTH MPUMEPHI, TOATBEPKIAIONINE) MATEPHATLHOE SIHCTBO
¥ B3aMMOCBSI3b KOMIIOHEHTOB JKUBOW U HEXKMBOW MPHUPOJIBI M YEJIOBEKa KaK BAXKHYIO 9acTh 3TOTO
€/INHCTBA,

- CTPOUTH CBOE MOBEACHHUE B COOTBETCTBUU C MPUHITUIIAMH OEPEKHOTO OTHOIICHUS K IIPUPOJIC.
3. B tpynoBoii chepe:

- IJTAHUPOBATH M MPOBOJUTH XUMUIECKHUI SKCIICPUMEHT;

- HCIIOJIb30BaTh BEIIECTBA B COOTBETCTBUH C MX MPEIHA3HAYCHUEM M CBOMCTBAMM, OTIMCAHHBIMU
B MHCTPYKIUSAX 110 TIPUMEHEHUIO.

4. B cdepe 6e30naCHOCTH KU3HEICSITCITBHOCTH:

- OKa3bIBaTh IEPBYIO IMOMOIIL MPH OTPABJICHUSAX, OXKOTaX M IPYTMX TpaBMaX, CBS3aHHBIX C
BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM.

Conepixanue y4yeOHOro npeaMera xumuu 8-9 kiaccol
Pazoen 1. Ocnosnvie nonamus xumuu (ypo6eHs amomMHO-MOIEKYJIAPHBLIX NPEOCMAB1eHUIL)
[Ipeamer xumuu. MeTonbl MO3HAHUS B XHUMHH: HAOJIOJCHHE, SKCIIEPUMEHT, H3MEpPEHHE.
HcTouHuky XUMHUYECKON HHPOpMAIK: XUMUYecKas TuTeparypa, MIHTepHeT.
Uucteie BemectBa U cmecu. Oumnctka BemecTB. [IpocTeie u cioxHbie BemiecTBa. MeTtawibl 1
HEeMeTaulbl. XHWMHUYECKUH 3JIEMEHT, aTOM, MOJIeKyJa. 3HaKh XUMHUYECKHX 3JIEMEHTOB.
Xumudeckass ¢opmyna. BaleHTHOCTH XuMmudeckux d3JeMeHToB. CocraBieHue hopMyI
OMHApHBIX COCIUHEHHUI IO BAJICHTHOCTH AaTOMOB XHMHYECKUX JJEMEHTOB U OIpeielieHue
BaJICHTHOCTH aTOMOB XUMHUYECKHX JIEMEHTOB 10 (hOpMyJiaM OMHAPHBIX COCTUHCHHM.
OtHocuTenbHass aroMHass Macca. OTHocHUTeNbHass MOJEKYJsipHass Macca. MaccoBas A0
XHMHYECKOI0 AJIEMEHTA B CI0KHOM BemiecTBe. KonnuectBo BemecTBa. Moiib. MonsipHas macca
U MOJISIPHBIN 00BEM.
®dusnyeckue SBICHUA U XUMUYECKUEe peakuuu. [[pu3Haku U ycrnoBuUsl MPOTEKAHUS XUMUYECKUX
peakuuii. 3aKOH COXPAaHEHHMS MAacChl BEUIECTB IPU XUMHUYECKUX PEAKLUUAX. XUMUUYECKHE
ypaBHEeHU. KO3 PUITMEHTH B ypaBHEHUSX XUMHUYECKHX PEAKIMA KaK OTHOIICHHS KOJIHYECTB
BEIIECTB, BCTYMAIOIUX M 00pa3yloIIMxcs B pe3yibTare XUMHUYecKoW peakuuu. [Ipocreiinime
pacyeThl 10 YPaBHEHUSM XUMUYECKUX PEAKIUH.
OcCHOBHBIE KJIaCChl HEOpPraHMYECKUX coeauHeHud. HoMeHknatypa HeOpraHuyecKuX BEUIECTB.
Kucnopon. Bo3ayx. I'openne. Oxcuapl. Okcuapl METauIoB U HeMmerTauioB. Bomopon. Bona.
Ounctka Boabl. Adpanusi Bojbl. B3auMopaeiicTBue BOJbI C OKCUJIAMU METAIIOB U HEMETAJIOB.
Kucnotsl, knaccudukanus u CBOWCTBA: B3aMMOJIEHCTBUE C METaIaMH, OKCHJAaMH METAJUIOB.
OcHoBanusi, KiaccuUKamusi U CBOWCTBA: B3aMMOJEWCTBHE C OKCHAAMH HEMETaJIOB,
kuciotamMu. AmdorepHocTh. Kucnotrno-ocHoBuble unHmukatopbl. Comu. CpegHue CoJH.
B3aumopeiicTBue conell ¢ MeTaulaMH, KHUCJIOTaMu, Ienodamu. CBsi3b MEXIy OCHOBHBIMU
KJIaCCaMU HEOPraHWYECKUX COEAUHEHHU.
[lepBoHayanbHble TMPEACTABICHUS O ECTECTBEHHBIX CeMeicTBax (Tpymnmax) XUMHUYECKUX
AJIEMEHTOB: IIEJIOYHbBIE METAJLIbI, TAJIOTEHBI.
Pazoen 2. Ilepuoduueckuil 3aKOH U RNEPUOOUYECKAA CUCHIEMA XUMUYECKUX I/1EMEHMO8
JI.H.Menoeneesa. Cmpoenue eeuiecmaa.
[lepmonnueckuii  3akoH.  Mcropuss ~ OTKpBITUS ~ NEPUOJMYECKOTO 3aKOHA.  3HAYEHUE
MEPUOJNYECKOT0 3aKOHA VISl Pa3BUTHS HAYKHU.
[lepuoanueckas cucreMa Kak €CTECTBEHHOHAy4Hasl KJIacCH(PHUKAIUS XUMHYECKHX SJIEMEHTOB.
Tabmuunas Qopma mpencraBieHus KiaacCUPUKAIMK XUMHUYECKHX dieMeHToB. CTpykTypa
tabnuubl «[lepuonudeckas cucrema xumudecknx snemeHToB J[. M. MenneneeBay. @uznueckuit
CMBICI TOPSAKOBOrO (ATOMHOI'0) HOMEpa, HoOMepa NepruoAa U HoMepa IPyMIbl (71 3JIEMEHTOB
A-rpynm).
Ctpoenue aroma: sSapo M dJEKTpoHHas oOosouka. CocTaB aTOMHBIX sIep: MPOTOHBI U
HeUTpoHbl. M30TOmBI. 3aps aTOMHOrO SApa, MAacCOBOE YMUCIO M OTHOCUTENbHAs aTOMHAas
Macca. DNeKTpoHHass 000J0YKka aroMa. OJIEKTPOHHBIE CIIOM aTOMOB JJEMEHTOB MaJIbIX
MIEPUOJOB.



XUMHYECKast CBA3b. JNEKTPOOTPULATEIBLHOCTh aTOMOB. KoBasleHTHasl HENoJsIpHast U MOJspHas
cBsA3b. MloHHas cBsA3b. BaneHTHOCTD, CTENEHb OKUCIEHUS, 3apsil HOHA.
Pazoen 3. Muozooopazue xumuueckux peaxkyui.
Knaccugpukanuss XUMHYECKMX pEaKIMid: peakuu COCAMHEHUS, DPAa3JIOKCHHs, 3aMELICHUS,
oOMeHa, 9K30TEPMHUUYECKHE, 9HAOTEPMHUUYECKHUE, OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHEIC,
HEeoOpaTHUMbIE,00paTUMBIE.
CKOpOCTh XMMMUYECKHUX peakiuil. PaKkTOphl, BIUSIONIME HA CKOPOCTh XUMMHYECKUX PEaKLIUM.
PactBopbl. DnekTponuTHyeckast Auccouuanus. DJIEKTPOJIUThl U HEIEKTPoauThl. KaTHOHBI u
aHuoHbl. /lucconmanus cojel, KUCIOT U OCHOBAaHUN B BOJHBIX pacTBOpax. Peakuuu MOHHOrO
o0MeHa B pacTBOPAX 3JIEKTPOJIUTOB.
Pazoen 4. Mnozooopaszue eeuiecme.
EcrecTBeHHbIE CceMelCTBA XMMHYECKHX 3JEMEHTOB METANIOB W HeMmeTauioB. OOmas
XapaKTEpUCTHKAa HEMETAJUIOB HAa OCHOBE MX IIOJIOKCHHMS B IIEPUOJAMYECKON CHCTEME.
3aKOHOMEPHOCTH W3MEHEHHS (PU3MYECKMX M XUMHUYECKHUX CBOMCTB HEMETAZIOB — IPOCTHIX
BEUICCTB, UX BOJOPOAHBIX COCAMHEHHM, BBICIINX OKCHJIOB M KUCIOPOACOACPKAIIUX KHACIOT Ha
IIpUMEpPE 3JIEMEHTOB BTOPOI'O ¥ TPETHETO IIEPHUOIOB.
OOmast XapakTepucTUKa METAUIOB HAa OCHOBE HX IIOJIOKEHMS B IEPUOJAUYECKOM CHCTEME.
3aKOHOMEPHOCTH W3MEHEHHS (U3NYECKHX M XHUMHYECKHMX CBOWCTB METAZIOB — MPOCTHIX
BEUIECTB, UX OKCUIOB U TMAPOKCUIOB Ha IPUMEPE DJIEMEHTOB BTOPOTO U TPETHETO NEPHOIOB.
AmporepHble coenuHeHHs amoMuHMsA. OOmas XapaKkTEepUCTHKA JKele3a, €ro OKCHIOB H
TUIPOKCHUIOB.
Pazoen 5. IkcnepumenmanvHas xumus
JleMOHCTPAIIMOHHBIH M J1a00paTOpHBIii dkcnepuMeHT. 1. [Ipumepsl Gpusznueckux sBICHUH. 2.
[TpriMepbl XMMUUYECKUX PEAKLMN C SIPKO BBIPaXKEHHBIMU MU3y4yaeMbIMU IpU3HaKaMu. 3. Peakuuu
COEIMHEHUS,pa3IokKeHUs, 3aMellieHus, oOMeHa. 4. Peakuuu, WuIOCTpUpYIOLIME CBOMCTBAa U
B3alMOCBS3M OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COEAMHEHUMU. 5. ONBITHI, HIUTIOCTPUPYIOLIUE
3aKOHOMEPHOCTM  M3MEHEHMS  CBOMCTB  ILEJIOYHBIX  METAJUIOB M TajoreHoB. 6.
OnbIThI, WJUTIOCTPUPYIOLIME  3aKOHOMEPHOCTH  M3MEHEHUS  CBOMCTB  T'MJIPOKCHIOB U
KHCIIOPOJICOAEPKAIUX KHUCIOT 3JIEMEHTOB OJHOro nepuona. 7. Ilpumepsl oOkuciIuTenbHO-
BOCCTAHOBUTENIBbHBIX peakiuil.8.PaKTophl, BIUAIONINE Ha CKOPOCTh XUMUYECKUX PEAKIUIL.
9.Ilpumepsl 3HIO- M dK30TepMuueckux peakuuil. 10. CpaBHeHUE 3JIE€KTPONPOBOJHOCTU
pacTBOPOB AJEKTPOJIUTOB W HEAMEKTpoduToB. 11. Peaknum wmonHOro obmena. 12. OmbIThl,
WITIOCTPUPYIOIUE (PU3NUECKUE U XMMUYECKHE CBOWCTBA U3y4aeMbIX BEILIECTB.
IIpakTuyeckune padorsl 8 kuaacc 1. IlpaBuna TexHuku Oe30macHOCTH IpH paboTe B
XUMH4YeckoM kabuHere. Ilpuembl oOpamieHus ¢ 7a00OpaTOpPHBIM  OOOpYAOBAaHHEM U
HarpeBaTeslbHBIMU IpuOopamu. 2. IlpuroroBieHue pacTBopa caxapa U pacyeT €ro MaccoBOM
JI0JI B pacTBOpE
4. YcnoBusl TeUEHHS] XUMUYECKHUX PEAKIMI MEXIY paCTBOPAMHU AJIEKTPOJIUTOB /10 KOHIIA.
5. Penienue skcriepuMEHTaIbHBIX 3a1a4.
IIpakTyeckune padorbl.9 kiaace 1. OcymiecTBieHNEe NENOYKH XUMUYECKUX MpEBpallieHu. 2.
[TosyueHne u CBOICTBA COENMHEHUH METAUIOB. 3. PellleHMe SKCIepMMEHTAIbHBIX 3aJad Ha
pacro3HaBaHHUe U MOJIyY€HUE COEIMHEHUN METaioB. . Pemienne sxcrepuMeHTalbHbIX 3aa4 110
teme «[loarpynna kucinopoaa». 5. [lonydenue, cobupanue u pacrio3HaBaHUE ra3oB.
Pacyernble 3agayu. 1.BerunciieHHME OTHOCUTENBHOW MOJEKYISIPHOW W MOJSIPHOM MAaccChl
BEIIIeCTBAa O ero xumuyeckoi Gopmyse. 2. Pacuer MaccoBOi JOJIM XUMHUYECKOTO 3JEMEHTa B
coeMHEeHUH. 3. PacueT MaccoBOI 10JIM pAaCTBOPEHHOTO BEIIECTBA B pacTBope. 4. Brruncnenus
10 XUMHUYECKUM YPaBHEHMSIM MACChl MJIM KOJIMYECTBA BELIECTBA OJHOIO U3 YYACTBYIOLIUX WIIU
MOJIYYaAIOUIUXCSl B PEaKUUU COECJUHEHHM 10 WM3BECTHOW Macce MM KOJIMYECTBY BeLIECTBa
JIPYTrOro COEIUHEHUS.

JINYHOCTHBIMM pe3yJIbTaTaMU M3yYEHHUS MpeaMeTa «XHUMHs SBISAIOTCS ClEAyolIne
YMEHMUSL:

Oco3HaBaTh €IMHCTBO U IIEJIOCTHOCTh OKPYXKAIOLIEr0 MHpa, BO3MOXHOCTH  €ro

MI03HABAEMOCTH M O0BSICHUMOCTH Ha OCHOBE IOCTH)KEHUH HAyKH.



[TocTeneHHO BBICTpauBaTh COOCTBEHHOE 1IEJI0CTHOE MUPOBO33PEHUE:

OCO3HaBaTh MOTPEOHOCTH W TOTOBHOCTh K CaMOOOpPAa30BaHHIO, B TOM YHCJIE M B paMKax
CaMOCTOSITENIbHOM 1eATEIbHOCTH BHE IIKOJIbBL;

OIICHUBATH JKU3HEHHBIE CUTYAIIUU C TOYKU 3PEHUs 0€30MacHOr0 00pasa KU3HHU U COXPAHEHUS
3JI0POBBS;

OIICHUBAThH FKOJOTUYECKUM PUCK B3aUMOOTHOILICHUN YEIOBEKA U TIPUPOJIBI.

BreibupaTh mocTynku, HalleJeHHbIE Ha COXpaHeHHEe M Oepe’kHOe OTHOLICHHE K IPUPOIE,
OCOOCHHO JKMBOHW, m30erasi MPOTHUBOIOJOXKHBIX ITOCTYIKOB, TOCTENEHHO y4ach W OCBaWBas
CTpaTEruio palMoHaIBLHOTO MPUPOAOIOIb30BAHNUS.

Cpeocmeom  pazeumusi JTMYHOCTHBIX PE3ydbTaTOB CIOyXaT y4eOHBIH Marepuan u
MPOJYKTUBHBIC 33/1aHUs Y4EOHHKA, HAIIEJICHHbIE HA 6-10 TMHUIO Pa3BUTHUSI — YMEHHE OLICHHUBAThH
MOBEJICHUE YEJIOBEKA C TOUKHU 3PEHUS] XUMUYECKON 0€30MacCHOCTH M0 OTHOIICHUIO K YEJIIOBEKY U
pUpoie.

MeTtanpeaMeTHBIMH pPE3y/IbTaTaMU H3Y4YCHHS Kypca «XUMHS» SBISeTCS (OpMUpOBaHUE
YHUBEpCAIbHBIX yueOHbIX nericTBuil (Y'Y /).

Pecyramusnvie YVJI.

CamocTosATenbHO OOHApYXUBaTh U (POPMYIUPOBATH YUeOHYIO MpoOIeMy, ONpeneisaTh Lelb
y4eOHOM NesTeIIbHOCTH, BEIOUPATh TEMY MPOCKTA.

BreiiBurate Bepcuu perieHusi IpoOiieMbl, 0OCO3HABATh KOHEUYHBIM pe3ylbTaT, BBIOUPATH W3
MPEIOKEHHBIX U UCKATh CAMOCTOSITEIBHO CPEICTBA JOCTHUIKEHUS LIETH.

CocTaBmsaTh (MHIAMBUIYaTbHO WJIM B TPYIIE) IUIAH pelieHus MpoOjaeMbl (BBIMOIHEHHS
IIPOEKTA).

Paboras mo muaHy, cBEepsATh CBOU JEWUCTBUA C LIETBIO U, MPU HEOOXOIUMOCTHU, HCIPABIATH
OIIMOKU CaMOCTOSITEIILHO.

B nmanmore ¢ yuyuTeneM COBEPIICHCTBOBATH CAMOCTOATEIBHO BBIPAOOTAHHBIE KPUTEPUU
OIICHKH.

CamocTosaTenbHO  OOHapyxkuBaTh ©  (QopMmyiaupoBaTh mpobieMy B  KIACCHOW U
MHAMBU1YaJIbHON y4eOHO e TeNbHOCTH.

BreiiBurate Bepcuu perieHusi mpoOiieMbl, 0OCO3HABATh KOHEUYHBIM pe3ynlbTaT, BHIOUPATH W3
MPEIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPEICTBA JOCTHUIKEHUS LIETH.

CaMOCTOATEIHbHO OCO3HABATh MPUYHHBI CBOETO yCIeXa WM HEeyCIeXa U HaXOJAUTh CIOCOObI
BBIXO/Ia U3 CUTYyaIlUu HEyCIexa.

Cpeocmeom ¢popmuposanus perynsaTUBHbIX Y'Y ]l ciyKaT TEXHOIOTHs MPOOIEMHOTO Tuanora
Ha JTafne M3y4YeHHUs HOBOTO MaTepuaja U TEXHOJOTHsl OIEHHWBAHHS 00pa3oBaTEIbHBIX
JTOCTHKEHUH (yUeOHBIX YCIIEXOB).

llosnasamenvuvie YVJI:

AHann3upoBaTh, CPaBHUBATH, KIACCUPUIIMPOBATH U 00001IaTh PaKThl U sBIEHUS. BBIABIATH
MPUYHHBI U CIEICTBUS IPOCTHIX SBICHUI.

OcCylecTBISATh CpaBHEHHE, CEpPHALMI0 U KJIACCU(UKAIMIO, CaMOCTOSTENIbHO BbIOHMpas
OCHOBAaHUSI U KPUTEPHUH JJIsi YKA3aHHBIX JIOTHYECKUX OIEpaIliid; CTPOUTh KJIACCH(PUKAINIO Ha
OCHOBE JUXOTOMHUYECKOTO JIeNIeHUs (Ha OCHOBE OTPULIAHUA).

CTpouTh JIOTUUECKOE PACCYXKIACHUE, BKIIOYAIOINIEE YCTAHOBICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBS3EH.

Co3aBaTh CXeMaTHYECKUE MOJIETU C BBIICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa.

CocTaBmsTh TE3UCHI, pa3IUYHbIE BUABl IUIAHOB  (MIPOCTBIX, CIOXHBIX H  T.IL.).
[IpeoOpazoBbIBaTh MHPOPMAIIMIO M3 OJHOTO BUJA B IPYro# (TaOIUILy B TEKCT U TIP.).

BrrunThBaTh BCE YPOBHH TEKCTOBOUW MH(DOpPMAIIHH.

YMeThb omnpeaensTh BO3MOXHBIE HCTOYHUKH HEOOXOJIMMBIX CBEIACHUHN, TPOU3BOJAUTH TMOUCK
uH(pOpMaIlNK, aHATTU3UPOBATh U OLIEHUBATH €€ I0CTOBEPHOCTb.

YMeTh UCIOJIb30BaTh KOMIBIOTEPHBIE U KOMMYHHKAIIMOHHBIE TEXHOJOTHH KaK MHCTPYMEHT
JUTSL TOCTHDKEHUSI CBOMX IIeNiell. YMeTh BHIOMpaTh aJIeKBaTHBIE 3a/Jaue HHCTPYMEHTAIbHbBIC
MIpOrpaMMHO-aIIapaTHBIE CPEICTBA U CEPBHUCHI.

Kommynuxamuenvie YVJI:
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CaMocCTOsTeIbHO OPTraHU30BBIBATh YUEOHOE B3aWMOJICHCTBHE B Tpynie (OmpeaeisaTh o0Imme
[EJIH, PACTIPEACTISTE POJIH, JOTOBAPUBATHCS APYT C IPYTOM U T.1I.).

OtcTanBasi CBOIO TOUKY 3pEHUS, IPUBOAUTH apTyYMEHTHI, MOATBEPKAAst UX (paKTaMu.
YMeTh B3IJISIHYTh Ha CUTYAIMIO C MHOM MO3UIIUU U IOTOBAPUBATHCS C JFOBMH HHBIX MTO3UIUH.

Cpeocmeom opmuposanuss KOMMYHUKATUBHBIX Y Y] ciaykaT TeXHOJIOTUS MPOOIEMHOIrO
muaiora (MoOyXIAIoUIMi W MOJABOMASAIIUN JHMAIor) W pabdoTa B MaiblX TpyIax, TaKke
UCIIOJIb30BAaHUE HA YPOKaX 3JIEMEHTOB TEXHOJIOTHH MPOTYKTUBHOTO YTCHHUSL.

IIpenMeTHBIMHU pe3yJIbTATAMHU U3YUYCHHUS MIPEAMETA «XHUMHUS SBIISIOTCS:
1.B no3naBarensHO# cdepe:
o JaBaTh OMNPEICICHUS W3YYCHHBIX TOHATUN: «XUMHUYECKHHA JJIEMEHTY», «aTOM», «HOH»,
«MOJIEKYJIa», «IPOCThIE M CJOXKHBIE BEUIECTBA», «BELIECTBO», «XUMHUECKas (opmynay,
«OTHOCHUTEJbHASI aTOMHAsh Macca», «OTHOCUTEIIbHAs MOJICKYJSpHAs Maccay, «BAJICHTHOCTHY,
«CTETEHb OKHUCIICHUA», «KPUCTAJUIMYECKAs PEIIeTKa», «OKCUABI», «KUCIOTBHD», «OCHOBAHHUSY,
«com», «aM(pOTEPHOCTDY, «KMHAUKATOPY, IICPUOTUUECKUIN 3aKOHY, «IIEPHOIUICCKAs TaOIUIIaY,
«M30TOMBI», «XHMUYECKasi CBS3bY», «DIJIEKTPOOTPHUIATEILHOCTD», «XHUMHUYECKas pPeaKlus»,
«XUMUYECKOE ypaBHEHUE», «TCHETUYECKash CBS3b», «OKHCIEHUE», «BOCCTAHOBJICHHEY,
«OQIEKTPOIUTHUECKAS JUCCOLUAIUNY», CKOPOCTh XUMHUUECKON PEaKIHI»;

hd OImMcaThb ACMOHCTpAllMOHHBIC n CaMOCTOATCIIBHO IIPOBCACHHLIC XHUMHUYCCKUC
OKCIICPHUMCHTEI,

d OIMUCBIBATH W PA3JIM4aTbh HM3YYCHHBLIC KJIACCbl HCOPTaHHYCCKUX COGI[HHCHI/Iﬁ, IMPpOCTBIC U
CJIOKHBIC BCHICCTBA, XUMUUCCKHUE PCAKIIUU,

b KJ'IaCCI/I(bI/II_II/IPOBaTB HU3YUYCHHBIC 00BEKTHI U SIBJICHUA,

hd ACIaTb BBIBOABI W YMO3AKJIOUCHUA U3 H&6JIIOI[CHI/II71, HU3YUCHHBIX XHUMHUYCCKUX

3aKOHOMEPHOCTEH, IPOTHO3MPOBATH CBOMCTBA HEM3YYEHHBIX BEILECTB [0 AHAJIOTUU CO
CBOMCTBAMM M3YyYEHHBIX;

o CTPYKTYPUPOBATh M3YYEHHBIH MaTepuan U XMMHYECKYI0 MH()OPMAIIHIO, IMOJIYUYEHHYIO M3
JIPYrUX UCTOYHUKOB;

. MOJIEJIUPOBATh CTPOCHUE aTOMOB JIEMEHTOB 1-3 MepHo10B, CTPOSHHUE MPOCTHIX MOJIEKYII;
2. B 1IeHHOCTHO - OpHEHTallMOHHOH cepe:
o aHAJTM3UPOBAaTh W OLEHUBATh MOCIEICTBHS JUIA OKpPYKAIOUIeW Cpeapl OBITOBOW U
IIPOU3BOJICTBEHHON JESTEIbHOCTH YEJIOBEKA, CBA3AHHOM C
nepepadoTKOM BEIIECTB;
3. B tpynoBoii coepe:

* IPOBOJIUTH XUMUYECKHUI 3KCTIEPUMEHT;
4. B chepe 6e30maCHOCTH KHU3HEIEATCILHOCTH:

* OKa3bplBaTh IEPBYIO IOMOLIb IPHU OTPABIEHUSNX, OXKOraXx M JPYrHX TpaBMax, CBSI3aHHBIX C
BEIIECTBAMHU U JJaOOPATOPHBIM 00OPYJOBAHUEM.
* XMMHYECKON CHMBOJIMKHU: 3HAKOB XMMHUYECKHUX 3JIEMEHTOB, (POPMyYT XMMHUYECKHUX BEILECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;
* BOKHEUIIUX XMMUYECKUX MOHATUN: XUMHUYECKUN 3JIEMEHT, aTOM, MOJEKYJa, OTHOCUTENIbHbIE
aTOMHasi 1 MOJIEKYJISIpHAsi Macchl, MOH, XUMHUYECKasl CBsI3b, BEIIECTBO. KIACCU(UKAIUS BEIECTB,
MOJIb, MOJISIPHAsi Macca, MOJISIPHBI 00beM, XUMHUYECKas peakius, KiIacCU(pUKalus peakluid,
JIEKTPOJINT W HEDJIEKTPOJUT, DJIEKTPOIMTHUYECKAs IJUCCOLMALMSA, OKHCIUTENIb M BOCCTaHO-
BUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE;
* OCHOBHBIX 3aKOHOB XHMMMM: COXPAaHEHMsI MacChl BEILECTB, IIOCTOSHCTBA COCTaBa,
MEPUOJNYECKU I 3aKOH;
* Ha3bIBATh: XUMHYECKHE AIEMEHTBI, COEIMHEHUS N3YUYEHHBIX KJIaCCOB;
* 00BACHATH (PU3NYECKUI CMBICT aTOMHOIO (TMOPSIAKOBOIO) HOMEpAa XHMHUYECKOTO AJIEMEHTa,
HOMEpOB TPYIIIBI U MEPHOJA, K KOTOPBIM JIEMEHT NPHUHAJICKUT B NEPUOAMUECKON CHCTEME
.. MenneneeBa; 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB JJIEMEHTOB B IIpelenax MaiblxX
NEPUOJIOB U TJIABHBIX MOJATPYII; CYIIHOCTh PEaKIIUi HOHHOTO OOMEHa;
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*XapaKTepHU30BaTh: XUMUYECKHE 3JIEMEHTHI (OT BOJIOPOJAA 10 KAJIbILIHS) HA OCHOBE MX MOJIOKECHHUS
B mnepuomnueckoi cucreme JI.M.MenaeneeBa W OCOOEHHOCTEH CTPOCHHSI WX aTOMOB;
XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEILIECTB;

* OTPEJIENIATh: COCTaB BEIIECTB MO uX (opMyrnaMm, IPUHAUICKHOCTh BEIIECTB K ONMPEACICHHOMY
KJIaCCYy COEIMHEHMM, THUNBl XUMHUYECKHX pEaKLMil, CTENEeHb OKUCJIEHUS JJIEMEHTa B
COCIMHEHUSIX, TUIl XUMUYECKOM CBS3U B COCTMHEHUSX, BO3SMOXKHOCTb MTPOTEKAHUS PEaKIIUii
HOHHOI'0 OOMEHA;

COCTaBIISITh: (OPMYJIBI HEOPTaHUYECKHX COCTUHCHHM W3YYCHHBIX KIIACCOB, CXEMBI CTPOCHHS
aroMoB mnepBbix 20 sieMeHTOB mnepuoauueckor cucteMbl .M. MenpgeneeBa; ypaBHEHUS
XAMHYECKUX PEAKIIUN;

* oOpamiarbes ¢ XUMHUECKOH MOoCy10i U 1a00paTOpHBIM 000PYI0BAaHUEM;

* BBIYUCIISTH: MAaCCOBYIO JIOJIF0 XMMHYECKOTO 3JIeMEHTa HO (popMyse COSTMHEHUS, MACCOBYIO
JOJII0 BEIIECTBA B PAacTBOPE; KOJIMUYECTBO BELIECTBA, OOBEM MM MacCcy IO KOJIUYECTBY
BEIIIECTBA, 00bEMY MJIM MacCe peareéHTOB WM MPOAYKTOB PEaKIUU;

Hcnonp3oBaHne MPUOOPETEHHBIX 3HAHUW M YMEHUH B MPAKTUYECKOW JEATENbHOCTH U
MOBCEIHEBHON OKW3HMU JJsi: 0Oe30macHoro oOpaimieHusi ¢ BEIIeCTBAMH UM MaTepHalaMu;
3KOJIOTUYECKH I'PAMOTHOI'O TMOBEACHUS B OKPYKAKOLIEH Cpele; OLEHKU BIHUSHHUS XUMHUYECKOTO
3arpsi3HEHUS] OKPYKAIOIIEH CPelbl Ha OpTraHU3M YeJIOBEKa; KPUTUICCKOU OIICHKU HH(POPMAIIH O
BEIIIECTBAX, UCIOJIb3YEMbIX B OBITY; IPUTOTOBJICHHS PACTBOPOB 33JaHHON KOHIICHTPAIIHH.

. nonoxkenne MetamuioB B IL.C; METaJUInYecKast CBA3b, MeETaJUIMYecKas
KpHUCTaNINYECKas PeIIeTKa;

. ¢du3nvecKkne CBOWCTBA METAILIOB.

. o0mue xuMudeckue cpoiictBa Me: B3aumopelictBue ¢ HeMe, Bomoil, kuciaoramu,
COJISIMH.

. KJIacCU()MKALMIO CIUIABOB Ha OCHOBE YEpHBIX (UyI'YH M CTalb) U IBETHBIX METAJUIOB,
XapaKTepUCTUKY (PU3NUECKUX CBOMCTB METAJIOB.

. OCHOBHBIE CIIOCOOBI MOJTy4yeHHsI Me B IPOMBILIUIEHHOCTH.

° BayKHEHIIIIE COCAMHCHUA IICTTIOYHO3EMCIIBHBIX METAJIJIOB

. XMMHUYECKHE CBOWCTBA AJIIOMUHMS, JKEle3a.

. OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHUS! CBOMCTB 3JEMEHTOB-METAJUIOB B TIpeaesax
IJIABHBIX MOATPYIIIL;

. XapaKTepu30BaTh CTPOCHUE B OOIIHE CBOMCTBA METAILJIOB;

. OIMCHIBATh CBOMCTBA BBICHIMX OKCHIOB 3JIEMEHTOB-METAJIOB M COOTBETCTBYIOIIUX UM
OCHOBaHHIA;

. OIUCHIBATh PEAKIIUN BOCCTAHOBJICHUS METAJIJIOB U3 UX OKCHUJIOB;

. XapaKTepU30BaTh YCIOBUS U CIOCOOBI IPEAYNPEXKIEHUS KOPPO3UU METAIIJIOB;

. XapaKTepu30BaTh CBOMCTBA M 00JaCTH MPUMEHEHUSI METANTNYECKUX CIUIABOB,;

° COCTAaBJIATE CXEMbI CTPOCHUSA ATOMOB JJICMCHTOB-MCTAJIJIOB JIMTUSA, HATPUA, MarHus,
IIOMUHUS, KNS, KaJIbINA);

. - OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB 3JEMEHTOB-METAJUIOB B TIpejaesax
IJIAaBHBIX MOATPYIIIL;

° XapaKTEpUu30oBaThb XUMHUYCCKUEC CBOMCTBA METAIJIOB B UX COCHHHGHHﬁ;

. OIUCBIBATh CBS3b MEXJIY COCTaBOM, CTPOCHHEM, CBOMCTBAMM BEIECTB-METAIJIOB U MX
MMPUMCHCHUCM,

. -MCIIONIb30BaTh MPHOOPETEHHbIE 3HAHUS M YMEHHS B NPAKTUYECKOH NeATENTbHOCTH H

MOBCEIHEBHOM KU3HU: JUIsi Oe3omacHOro ooOpamieHuss ¢ Me, SKOJIOrHYecKH TIpaMOTHOTO
NOBEJICHUS B OKpYXKalollle cpene, KPUTHUECKOW OLEHKH HWHGPOpMallMd O BEIIeCTBaX,
HCIIOJIb3YEMBIX B OBITY

. 3alMChIBaTh ypaBHEHUs peakuui B3aumojneinctsus ¢ HeMe, kucinoramu, coisiMu,
UCIIONIB3YSl DJIEKTPOXMMUYECKUI psAl HampsokeHUs Me U1 XapaKTepUCTUKH XHUMHUYECKHUX
CBOMCTB

. OIMCHIBATh CBOMCTBA U 00J1aCTH MPUMEHEHHUS Pa3IMUHbIX METAJUIOB U CIUIaBOB

. COCTaBJISITh CXEMY CTPOEHHUS aTOMa XKEJIE3a;
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. 3aMUChIBaTh YPAaBHEHUS peakInii XuMuUdeckux cBorcTB xeneza (OBP) ¢ oOpazoBanmem
COGI[I/IHGHI/Iﬁ C pa3JIMYHbIMU CTCIICHAMU OKUCIICHUAA,

. OTpeIeATh COCIUHECHHS, COACpPIKAIUE HOHBI Fe’ u Fe** ¢ moMompio KauecTBEHHBIX
peakuui

. oOpamaThCsi ¢ XUMHUYECKOM MOCyI0i 1 1a00paTOpHBIM 000PYI0BaHUEM;

. pacro3HaBaTh OINBITHBIM ITYTEM COSIMHEHUS METaJLL.

. nojoxxkeaue HemerauioB B I1.C. J[.11.Menzaeneena;

. ATOMHBIC XapPaKTEPUCTUKHU DSJIEMEHTOB-HEMETAJUIOB, MPUYUHBI U 3aKOHOMEPHOCTH HUX
W3MEHEHUS B MIEPUOJIaX U TPYIIax;

. -0COOCHHOCTH KPUCTALTUYECKOTO CTPOCHHUSI HEMETAILIIOB;

. -CTpOEHHE aTOMOB-HEMETAIIOB, (PU3UYECKUE CBOMCTBRA.

. - CTPOCHHE aTOMOB TaJIOTCHOB, CTCTIICHH OKHCICHUS, (PU3NYCCKHE M XUMUYECKUE
CBOMCTBA.

. -CBOICTBa CEPHOU KUCIIOTHI B CBeTE mpejcrapienuit TO/I;

. -OKHCJIUTEJIbHBIE CBOMCTBA KOHII. CEpHOM KUCIOTHI B cBeTe OBP;

. -Ka4eCTBEHHYIO PEaKIINIO Ha CyNb(aT-noH.

. -pu3nYecKue 1 XUMHYECKHE CBOMCTBA a30Ta;

. -KpyroBOpPOT a30Ta B IPUPOJIE.

. - CTPOEHHUE MOJIEKYJIbl aMMHAKa;

. -JIOHOPHO-AKIIENTOPHBIN MEXaHU3M 00pa30BaHMs CBSI3M B MOHE AMMOHHS;

. -CBOMCTBAa aMMHAKa;

. -CTIOCOOBI MOTYYEHHUS U Paclio3HABAHUS aMMHUaKa

. - CBOMCTBA KUCJIOPOAHBIX COCTMHCHHH a30Ta U a30THOW KHCIIOTHI KaK OKUCTUTEIS.

. - XapaKTepU30BaTh CBOMCTBA YIJIEpOAa U SJIEMEHTOB MOATPYIIIHI yriepoa

. - CBOMCTBA, 3HAUCHHE COCTUHEHUI yTriepoa U KpeMHUS B )KUBOW U HEXKUBOW IIPUPO/IE.

. -COCTAaBJIATh CXEMbI CTPOEHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB -HEMETAJUIOB;

. -/1aBaTh XapaKTEPUCTUKY JIEMEHTaM-HEMETaJlllaM Ha OCHOBE uX noJioxkeHus B [ICXD;

. -00BSACHATH CXOJCTBO U Pa3IUYHE B CTPOSHUU aTOMOB 3JIEMEHTOB-HEMETAJIJIOB;

. - OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHYECKUX DJIEMEHTOB-
HEMETAJLJIOB;

. - XapaKTepU30BaTh XUMHUECKHE JIEMEHTHI-HEMETAIIBI MAJIBIX TICPUOIOB;

. - OIMCKLIBATh CBOMCTBA BEHICIINX OKCHUIOB XMMHUYECKHX DJIEMEHTOB-HEMETAJIOB MAaJIbIX
MEPUOIOB, a TaKKe OOIIMe CBOMCTBA COOTBETCTBYIOIINX UM KUCIOT;

. -CpaBHUBATh HEMETAJUIBI C METANIAMU

. - COCTaBIISITh CXEMbI CTPOEHHUSI aTOMOB T'aJIOT€HOB;

. -Ha OCHOBAHHUH CTPOCHUSI aTOMOB OOBSICHSATh U3MEHEHNE CBONCTB TAJIOTCHOB B TPYIIIIE;

. -3allMChIBAaTh YPABHEHUS peakuuil ¢ Touku 3peHus OBP

. -XapaKTepru30BaTh XUMHUECKHUE DJIEMEHTHI TIOJITPYIIIBI CEPHI;

. -3allMChIBATh YPABHEHUSI XUMUYECKUX PEAKIUN B MOJIEKYJISIPHOM U ¢ TOUkH 3peHust OBP
. - ONHCHIBaTh CBOWCTBa ammuaka ¢ Touku 3peHuss OBP u ero ¢usnonoruueckoe
BO3JICICTBUE HA OPTAHU3M

. - oOpamarbes ¢ XMMHUYECKOH MOoCy10i U 1a00paTOpHBIM 000pYI0BaHHUEM;

. -0 Ty4aTh U cOOMpaTh aMMHUAK;

. -pacro3HaBaTh OMBITHBIM ITyTEM aMMHAaK

. - COCTaBJISITh CXEMBI CTPOEHUSI AaTOMOB 3JIEMEHTOB MOATPYIIIBI YTIEPOaa

. - COCTaBJATh (OPMYIIBI COSTMHEHUH YTIIepo/ia U KPEMHUS, WILTIOCTPUPYIOIINE CBOWCTBA
KapOOHATOB U CHUJIMKATOB

. -pacro3HaBaTh PAcTBOPHI KUCIOT M IIEJIOYeH, XJIOpHUI-, Cyiabdar-, kKapOOHAT-HOHBI U
HOHBI aMMOHHS,

. - OIHKCHIBaTh XUMHUYECKOE 3arps3HEHHE OKPYXKAIOIMIeH CcpeAapl Kak CIENCTBHE
MIPOU3BOJICTBEHHBIX MPOIIECCOB, CIIOCOOBI 3aIIUTHI OT 3aTrPsA3HEHUN

. WCIIOIB30BaTh MPHOOPETEHHBIE 3HAHUS M YMEHUS B TPAKTUYECKOW MESITEIbHOCTH M

MMOBCEAHEBHOM KU3HU IJIS:
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00BSICHEHUS! XUMHUECKUX SIBJICHUH, IPOUCXOAALINX B IIPUPOJIE, OBITY U Ha MIPOU3BO/ICTBE;

e DKOJIOTMYECKU T'PAMOTHOTO IMOBEEHUS B OKPYKAIOIIEH CPELE;

e OLICHKH BJIMSAHHS XUMHUYECKOIO 3arpsi3HEHUS OKPY)KAIOIIEH Cpelbl HA OPraHU3M YeJIOBEKa H
JpYTHE KUBBIE OPraHU3MBI;

e Oe3omacHOro oOpalleHusi C TOPHYMMU M TOKCHYHBIMM BeELIECTBaMH, J1aO0OPaTOPHBIM
000pyI0BaHUEM;

e KPUTUYECKOH OICHKH JOCTOBEPHOCTH XUMHUYECKOW MH(POPMALUH, MOCTYMAONMIEH U3 pa3HbIX
HUCTOYHUKOB.

OCHOBHOE COJIEP)KAHUE

8 knacc

BBenenue

[Tpeamer xuMuu. MeToApl MO3HAHUS B XUMHU: HAOJIIOJEHUE, SKCIEPUMEHT, MOJCITUPOBAHHE.
WCTOYHUKM XUMHUYECKOW HH(pOpPMALUHU, €€ IOoJIy4YeHHEe, aHalu3 M INPEACTaBICHUE €ro
pe3ynbraroB. [loHATHE O XMMHUYECKOM 3JeMeHTe U (opMax ero CymecTBOBAaHHS: CBOOOIHBIX
aToMmax, MPOCTBIX U CIOXKHBIX BemlecTBax. [IpeBpamienus BemiectB. OTiMUME XMMHUYECKHX
peakuuii oT (HpU3NYeCKuX sABJICHUN. POslb XMMHUK B )KM3HU 4eTIoBeKa. XeMopuaus u xeMopoOous.
Kparkue cBeneHMs M3 MCTOpPUM BO3HHUKHOBEHHUS M DPa3BUTHUA XUMHMH. Poiib OTEUeCTBEHHBIX
YUYEHBIX B CTAHOBJICHUU XHUMHUYECKOi Haykn — paboTsl M. B. JlomonocoBa, A.M. Bytneposa, .
. MenneneeBa. XumMuuecKkasi CHMBOJIMKA. 3HAKU XUMUYECKUX 3JIEMEHTOB M IIPOUCXOXKICHUE UX
Ha3BaHW. Xumuueckue Gopmynbl. MHAEKCH U K03 duuueHTsl. OTHOCHTENBHBIE aTOMHAs U
MoJeKyJsipHas Macchl. [IpoBezeHHe pacueToB MAacCOBOM JOJM XMMHUYECKOIO 3JIEMEHTa B
BEIIECTBE Ha OCHOBE ero ¢opmyisl. [lepnonnyeckas cucrema Xxumuueckux syemeHtoB /. .
MenpneneeBa, ee CTpyKTypa: Majble M OOJbIIME MEPUOAbI, TPYIIbl M HOAIPYIIIBL
[lepuoaunueckas cuctema Kak CHpaBOYHOE MOcoOMe AJisi MOJYyYEHHUS! CBEIEHUH O XMMMUYECKUX
JJIEMEHTAX.

JemoncTpanuu. 1. Mogenu (mapocrepxueBbie U Ctioapra—Dbpuriieda) pa3anuHbIX NPOCTHIX U
CJIO’KHBIX BEILECTB.

2. Konnekuus CTeKISIHHON XxumMuuecko nocyasl. 3. Komiekus MarepuanoB U U3JEIUN U3 HUX
Ha OCHOBe amoMuHMs. 4. B3aumojeiictBue MpaMmopa ¢ KUCIOTOH U NMOMYTHEHUE HU3BECTKOBOM
BOJIBI.

Tema 1. ATOMBI XUMHYECKHX 3JICMEHTOB

ATOMBI KaKk (popMa CyIIECTBOBaHUS XMMHUYECKUX 3JIeMEHTOB. OCHOBHbBIE CBEICHUS O CTPOCHUU
aToMoB. JlOKa3aTenbCcTBa CIOKHOCTH cTpoeHus atomoB. OmbiThl Pesepdopna. [lnaneraphas
MOJIeJIb CTPOCHHUS aToMa.

CocraB aTOMHBIX fA€p: NMPOTOHBI, HEUTPOHBI. OTHOCUTENIBHAs aTOMHas Macca. B3aumocBsa3b
MIOHATUH TIPOTOHY», KHEUTPOH», KOTHOCHUTEIIbHAs aTOMHAsl Maccay.

M3MeHeHue 4nciia IpoTOHOB B SIpe aToMa — 00pa30BaHME HOBBIX XUMUYECKUX 3JIEMEHTOB.
W3MmeHeHne ducia HEUTPOHOB B siApe aToMa — oOpa3oBaHHe H30TONOB. COBpeMEHHOE
OIpEEIICHNE TOHATUS «XMUMHUYECKUH AiIeMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJHOIO
XUMHYECKOI0 JIEMEHTA.

OnexTpoHbl. CTpo€HHE DJIEKTPOHHBIX YPOBHEH aTOMOB XHMMHYECKHUX DJIEMEHTOB MAaJIbIX
nepuozoB. [ToHsTre 0 3aBepIIECHHOM AJIEKTPOHHOM YpPOBHE.

ITlepuoanueckas cuctema xumudeckux snemeHToB [I. M. MenneneeBa u CTpoeHHE aTOMOB —
(bu3nyecKuil CMBICI MOPSIAKOBOIO HOMEpA 3JIEMEHTa, HOMepa I'pyIIIbl, HOMEpa epHoa.
M3MeHeHne 4uclia SJIEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YPOBHE aroMa XHMHUYECKOTO
arieMeHTa — 00pa30oBaHHe MOJOKUTENIbHBIX U OTPULATENbHBIX MOHOB. MoHBI, 00pa3oBaHHbIE
aTOMaM{ METAJNIOB U HEMETAJUIOB. [IpMUMHBI U3MEHEHUS METAINIMYECKUX U HEMETAIIMYECKUX
CBOICTB B mepuojax u rpymmax. O6pa3oBanue OMHapHBIX coeauHeHui. [loHsaTre o0 MOHHOM
cBsi3u. CxeMbl 00pa30BaHUs HOHHOM CBSI3H.

B3aumopeiicTBie aTOMOB 3JIEMEHTOB-HEMETAIIJIOB MEX 1y o000 — oOpa3oBaHHe ABYXaTOMHBIX
MOJIEKYJI IPOCTBIX BemiecTB. KoBaleHTHas HEMOJSApHAas XMUMHYECKas CBA3b. ODJIEKTPOHHBIE U
CTPYKTypHBIe GopMmyibl. BzaumoneiicTBue aToMOB HEMETAIIIOB MEXKIY COO0N — 0Opa3oBaHue

14



OMHApPHBIX COCAMHEHUN HEMETAIIOB. DJIEKTPOOTPULIATEIbHOCTh. KoBanleHTHas MOsipHas CBSI3b.
[ToHsiTHE O BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00OPa30BhIBaTh KOBAJEHTHBIC XMMUYECKHE CBSA3H.
CocraBnenue hopMyn OMHAPHBIX COEAMHEHUN MO BaJleHTHOCTU. HaXxo)k/ieHue BaJIeHTHOCTH IO
dbopmyie OMHAPHOTO COEAUHEHHUS.

B3aumopeiicTBie aToMOB METaIOB MEX]1y CO00M — 00pa3oBaHrEe METAUTMUECKUX KPUCTAILIOB.
ITonsATHE O METAIIINYECKOH CBS3H.

JemoHcTpanuu. Mozenmu  aroMOB  XMMHUYECKHX 3JeMeHTOB. Ilepmonnueckas cucrema
xumudecknx snemeHToB J[. WM. MenneneeBa (paznuunbie (opmbl). M3roromieHue mojenei
MOJIEKYJ1 OMHapHBIX coequHeHui. M3rotoBieHne MoAeNH, WJUIIOCTPUPYIOIIEH CBOMCTBA
METaJUIMYECKON CBSI3U.

IIpakTuyeckne padorbl 1. [lpaBuna TexHWKH O€30MACHOCTH NpHU PabOTe B XUMHUYECKOM
kabunere. Ilpuemsr oOpamienuss ¢ 1abopaTopHbIM OOOPYIOBAaHHMEM U HarpeBaTeNbHBIMU
pudopamu.

KoutpoabHnas padora 1 no teme: « ATOMBI XUMHUYECKUX 3JIEMEHTOBY

Tema 2 IIpocTbie BemecTBa

[Tono>xeHne MeTaJIOB U HeMETA/IOB B [leproauueckoii cuCTEME XMMUYECKHUX 3JIEMEHTOB

. U.MenneneeBa. Baxxneiimye mpocThie BEMIECTBA — METaUIBI (KEJIe30, ATFOMUHUMN, KAJIBIIHH,
MarHuii, HaTpuii, Kanmii). OOmue ¢usnyeckre CBOWCTBAa METAJUIOB. BakHeiimme mpocTbie
BellleCTBa-HEMETaIIbl, 00pa30BaHHbIE aTOMaMU KHUCJIOPOZa, BOJIOPOAa, a30Ta, cepbl, (ocdopa,
yraepoaa. Mosekyibl IpOoCThIX BEIIECTB-HEMETAIIIOB — BOAOPOJa, KUCIOPOAa,

azoTa, rajgoreHoB. OTHOcUTeNbHAs MoJeKysipHas macca. CrocOOHOCTh aTOMOB XMMHUYECKHUX
AJIEMEHTOB K OOpa30BaHMIO HECKOJIBKUX HPOCTBIX BELIECTB — aJUIOTPOIUSA. AJUIOTPOIHBIE
monudukanuu kuciaopona, ¢ochopa, oigoBa. MerauMueckue M HEMETAIMYECKUE CBOMCTBA
IPOCTHIX BemecTB. OTHOCUTENBHOCT 3TOIO OHATHUS.

Yucno Asoragpo. KommuectBo BemectBa. Monb. MonsipHas macca. ModssipHblii  00beM
ra3o00pa3HbIX BemecTB. KpaTHble eTUHHIIBI H3MEPEHHS KOJMUYECTBA BEIIECTBA — MUJUTUMOJb
KWJIOMOJIb, MWUIMMOJSIPHAsE W KWIOMOJISIPHAsE MAacChl BEUIECTBA, MWUIMMOJSIPHBIA U
KAJIOMOJISIPHBINA 00BeMbI ra3000pa3HBIX BEIIECTB.

PacueTsl ¢ HCTIOIB30BaHNEM MOHATHI «KOJUYECTBO BELIECTBAY», «MOJISIPHASI Maccay, «MOJISIPHBIN
00BEM Ta3oB», «4UCI0 ABOTrapo».

JemoHcTpanun. O3HAKOMIIEHHE € KOJUIEKIMEH MeTauioB. O3HAaKOMJIEHHUE C KOJUIEKUUEH
HEMETAJUIOB.

KonTpoubnas padora 2 no teme: « IIpocTeie BemecTBa»

Tema 3. CoennHeHusi XMMHYECKHX IJIEMEHTOB

Crenenp okucieHus. CpaBHEHHE CTENIEHH OKUCJIEHHs U BaJIEHTHOCTH. OmpeselieHue CTENeHu
OKHUCJICHHS DJJIEMEHTOB B OuHapHbIX coeauHeHusx. CocraBieHue ¢opmyn OMHAPHBIX
COeIMHEHMH, OOIINH CIIOCO0 UX Ha3BaHHM.

buHapHble CcO€IMHEHHS METAUIOB M HEMETaJUIOB: OKCHJbI, XJOPUAbI, CyIb(UIbl U Tp.
CocraBnenue ux ¢opmyni. buHapHble coeJMHEHUST HEMETAJUIOB: OKCUIBI, JIETY4YHEe BOJIOPOIHBIE
COEMHEHHUS, MX COCTaB M Ha3BaHuda. [IpencraBuTenu OKCHIOB: BOJA, YIJIEKUCIBIA Tas,
HerameHass u3BecThb. [IpencraBureny JeTydMX BOJOPOAHBIX COEIMHEHUM: XJIOPOBOJAOPOX U
aMMHaK.

OcHoBaHMsl, MX cocTaB M Ha3BaHusA. PacTBopuMOCTh OcCHOBaHUM B Boje. l[IpeacraBurenu
HIeJIouei: TUAPOKCUABI HaTpus, Kaiaus U Kanblus. [loHsTue 00 mHAMKATOpax U KaueCTBEHHBIX
peaKnusx.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukanus kucnot. [IpencraButenu KHUCIOT: cepHas,
coisiHasg, aszoTHas. llonsTHe o Mmkane KuciaoTHOCTH (mkana pH). M3meHeHue oxpacku
WUHAUKATOPOB.

Conu Kak MpOU3BOJHBIE KUCIOT U OCHOBaHMi, UX COCTaB U Ha3BaHUA. PacTBOpUMOCTH coJiel B
Boze. [IpencraBurenu coneit: xyopua HaTpus, kKapOoHaT U Gocdat KampIus.

AMopdHbBIE 1 KPUCTAJUINYECKHE BEILIECTBA.

MexmMonexkyasipHble B3aUMOAEHCTBUS. TUIIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BEULIECTB OT TUIIOB KPUCTAIUIMYECKUX PELIETOK.
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YucTeie BemiecTBa U cMecH. [Ipumepsl )KUAKUX, TBEPABIX M ra3000pa3HbIx cMmeceil. CBoMCTBa
YHCTHIX BEMIECTB U cMmeceil. Mx cocraB. MaccoBas u OObEMHass O KOMIIOHEHTa CMECH.
PacueTtsl, cBsI3aHHBIE C UCIIOJIb30BAHUEM MTOHATHUS <IOJISI.

JMemoncTpanuu. OOpa3ipl OKCHIIOB, KHCIOT, OCHOBAaHUHN U coieil. Moenn KpuCTaIITHYeCKUX
pelIeToK XJIopuaa HaTpusl, anmasa, okcuaa yriepona (IV). KucrnoTHo-1enounble HHIUKATOPHI,
M3MEHEHUE UX OKPAaCKM B PA3JIMYHBIX Cpelax. YHUBEPCAIbHBIM UHAUMKATOP U U3MEHEHUE €ro
OKpacKH B pa3inuHbIX cpenax. [kama pH.

JlabopaTopubie omnbITbl. O3HakomileHHE cO cBolcTBamMu ammuaka. Omnpenenenue pH
pacTBOPOB KHUCIIOTHI, IIeaoun U Bonbl. Omnpenenenue pH aMMOHHOrO U sI0JJOYHOTO COKOB Ha
cpe3e maoa0B. O3HaKOMIIEHUE € KOJIIEKLUEH cosei.O3HaKoMIIEHUE ¢ KOJIJIEKLUEH BEIIECTB C
pa3HbBIM THUIIOM KPUCTAUIMYECKOW pemeTku. M3rotoBneHne MoJenel KpUCTaUIMYECKHUX
pemetok. O3HaKOMIIEHHE ¢ 00PA31OM TOPHON TOPOIHI.

IIpakTnyeckune padorbl 2. [IpuroroBieHue pacTBopa caxapa U pacueT €ro MacCoBOM /10U B
pacTBope

Tema 4. U3meHeHus1, NPOUCXOsiIMeE ¢ BelleCTBAMU

[lonsiThe siBJIEHUI, CBSI3aHHBIX C U3MEHEHUSMHU, IPOUCXOSIIMMU C BEIIECTBOM.

SIBneHus, CBA3aHHBIE C UBMEHEHUEM KPHUCTAUIMYECKOTO CTPOCHMS BELIECTBA IPHU MOCTOSHHOM
ero cocrtaBe, — (Qusndeckue sBieHUsA. DU3HUECKHUE SBICHHUS B XUMHUU: JUCTUIUIAIMA,
KpUCTAIIJIM3AIMsl, BBIIAPHUBAHUE U BO3TOHKA BEIIECTB, PUIBTPOBAHUE U IIEHTPUDYTUPOBAHUE.
SIBiieHMs, CBSI3aHHBIE C U3MEHEHUEM COCTaBa BEIECTBA, — XMMHYECKHE peakuuu. [Ipu3Haku u
YCIIOBHS IPOTEKAHUSI XUMUYECKUX PeakUuid. Brienenue TenioTsl U CBeTa — peakluu rOpeHHUs..
[TonsiTHE 00 HK30 - U SHIOTEPMUYECKUX PEAKITHIX.

3aKOH COXpaHEHUsI MAacChl BeEIIECTB. XHMHYECKHME YpPAaBHEHHUS. 3HAUEHUE MHICKCOB U
ko3 dunmentoB. CocTaBieHue YpaBHEHHIH XUMUYECKUX PEAKITHH.

PacueTsl o xumMu4eckuM ypaBHeHUsIM. PellieHne 3a1a4 Ha HaX0KJI€HUE KOJIMYECTBA, MAacChl WU
00BbeMa POAYKTa PEaKIMH M0 KOJIMYECTBY, Macce WM 00bEeMY UCXOTHOTO BemecTBa. PacueTs ¢
UCIIOJIb30BAHUEM TIOHSTHUS «I0Js», KOIJIa HMCXOJHOE BELIECTBO JAaHO B BHUJE pacTBOpa C
3aJJaHHOM MacCOBOW JIOJIEW PACTBOPEHHOI'O BEIIECTBA WJIM COAEPKHUT OIPEIACICHHYIO HOJII0
puMecei.

Peakunn pasnoxenus. llpexncraBiieHHe O CKOPOCTM XMMMYECKMX peakuui. Karammsatopsl.
®epmenThl. Peakiuu coennnenus. Karanutuueckue u HeKaTAIUTUYECKUE PEaKIUU, 0OpaTUMbIe
U HeoOpaTtuMble peakuuu. Peakuuu 3amenienus. Pag akTHBHOCTH METalJIOB, €r0 UCIOJIb30BAHNE
JUIS TPOTHO3UPOBAHUSI BO3MOKHOCTH IMPOTEKAHUSI PEAKLMM MEXIy METalllaMH M KUCIOTAMH,
pEaKIH BBITECHEHHS! OJJHUX METAJUIOB M3 PACTBOPOB HUX COJIEH APYrUMH MeTauiamu. Peakunun
oOMeHa. Peakiuu HeiTpanuzanuu. YcjaoBHs NMPOTEKaHHUS peakiuii oOMeHa B pacTBOpax A0
KOHIIA.

Tunel XUMHUYECKUX PEaKIUi Ha MPUMEPE CBOMCTB BOJBI. Peakuus pa3noxeHuss — 3JIEKTPOIIU3
BOJbl. Peakuuu coequHeHuss — B3aMMOJEHCTBHE BOJBI C OKCHJAMHM METAJUIOB U HEMETAJUIOB.
VYcnoBue B3auMOAECICTBUA OKCUAOB METANIOB U HEMETAIUIOB ¢ BOJOM. [[OHATHE «TUIPOKCUABDY.
Peakiuu 3amermienus — B3aUMOJCMCTBUE BOJBI C MeTalaMu. Peakium oOMeHa — THUIPOIIU3
BEIECTB.

JMemonctpauun. [Ipumeps! pusnueckux sBiIeHHN: a) TiaBiaeHue napaduHa; 0) BO3TOHKA MOJa
Wi OEH30MHOW KHCIOTHI; B) pPACTBOPEHHE OKpALICHHBIX cojei; r) auddys3us AymmcThIX
BEIIIECTB C TOPSIIEH JaMIOUYKH HakaiauBaHus. [IpuMepbl XUMHUYECKHMX SIBIICHUN: a) TOpEHUe
Mmaraus, ¢ocdopa; 0) B3aUMOAEHCTBHE COISHOM KHCIOTHI C MPamMOpOM WM MEJIOM; B)
nonyuenue ruapokcuaa meau (Il); r) pacTBopeHHe MONY4EHHOTO THAPOKCUAA B KUCIOTaX; 1)
B3anmojeiicteue okcuaa Mmeau (II) ¢ cepHOM KHUCIOTON MpH HAarpeBaHWU; €) pa3IOKEHUE
NepMaHraHata Kajus; ’) pa3jioXKeHHe MepoKcHaa

BOJIOpPOJa C TMOMOIIBI0 AMOKCHIA MapraHiia W Karana3el KapTodens WM MOPKOBH; 3)
B3aMMOJIeIICTBHE pa30aBICHHbBIX KHCIOT C METAJIIAMH.

IIpakTyeckue padorsl 3. [[pM3HaKU XMMHUUECKHUX PEAKIIAM.

KonTpoasnas padora 3 no teme: «3meHeHus1, TPOUCXOIAIINE C BEIIECTBAMI)

Tema 5. PacrBopenue. PactBopbl. CBOMCTBA pACTBOPOB 3JICKTPOJIHMTOB
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PactBopenune kak (usuko-xumuueckuii mpouecc. [loHsTHE O THOpaTax W KpUCTALIOTHIpaTAaX.
PactBopumocTs. KpuBble pacTBOPUMOCTH KaK MOJIEIb 3aBUCUMOCTH PAaCTBOPHUMOCTHU TBEPIBIX
BEIIECTB OT TeMmeparypbl. HachillleHHbIE, HEHACBIIICHHBIE M MEPECHINICHHBIE PAaCTBOPHI.
3HaueHHe pacTBOPOB JJIsl IPUPOJIBI U CETBCKOTO XO3MCTBa.
[TonsiTe 00 SJIEKTPOIMTHYECKOW IHUCCOIUAIIMN. DJICKTPOJIUTHI U HEAJIEKTPOJIHUTHL. MeXaHu3M
JTUCCOIMAIIMN DJIEKTPOJIMTOB C PA3IMYHBIM XapakTepoM CBsi3U. CTeneHb 3JIEKTPOJIUTUYECKOU
nuccorani. CHIIbHBIE U CJIa0bIC SJIEKTPOJIUTHI.
OCHOBHBIE TIOJIOXKEHHUSI TEOPUU DIIEKTPOIUTHUECKOM nucconuanuu. MoHHble ypaBHEHUS
peakuuii. Peakuiuu oOMeHa, Haymye 10 KOHIIA.
Knaccudukanus nOHOB U X CBOMCTBA.
Kucnotel, ux xknaccubukamus. Jluccomumanus KHCIOT M WX CBOMCTBA B CBETE TEOPUU
ANIEKTPOJUTUYECKON  JUccOlMaluud. MOJNEKyIsipHble UM HOHHBIE YpaBHEHUS PEaAKIUH.
B3aumoneiicTBue KHUCIOT ¢ MeTaUIaMHU. ODJICKTPOXMMHUYECKUN PsJ HaNpsHKEHUM METaslioB.
BzaumoneiicTBrUe KHCIOT C OKCHJIAaMU METAJUIOB. B3aumonelicTBre KHUCIOT ¢ OCHOBAaHUSMH —
peakuus HeWTpanu3anuu. BzaummomelcTBHe KHCIOT € cojisiMu. Vcmonap30BaHWE TaOMIIBI
PacTBOPUMOCTH JIJIs1 XapAKTEPUCTUKN XUMHUYECKUX CBOMCTB KUCJIIOT.
OcHoBanus, ux kinaccudukanus. uccormumarus OCHOBaHMN M MX CBOWCTBA B CBETE TEOPUU
ANEKTPOJIUTUYECKON auccouuanuu. B3aumoaeincTBue OCHOBaHWM ¢ coisiMu. Mcmonb3oBaHue
TaONMMIBI  PACTBOPUMOCTH  JUIS  XApPAKTEPUCTHUKA  XHMHYECKHMX CBOWCTB  OCHOBaHHM.
BiamMmoeiicTBue menodei ¢ OKCHaaMH HEMETAJIIOB.
Conu, ¥UX AUCCOIMALMS M CBOMCTBA B CBETE€ TEOPUU DJICKTPOJUTUUECKON IUCCOIMALIMH.
B3aumoneiicTBue coinelt ¢ MeramiaMd, OCOOCHHOCTH ITHX peaknuid. B3ammoneiicTBue coneit ¢
coysimu. Mcnonb3oBaHue TaONHITbI PACTBOPUMOCTH JJISI XapaKTEPUCTUKH XMMHYECKUX CBOMCTB
COJICH.
O06o0mIeHne cBeleHui 00 OKCHAaX, X KiIacCU(pUKAIIUU U CBOMCTBaX.
'enetndeckue psapl MeTaula W HemeTawia. ['eHeTHdeckass CBsSI3b MEXIY KilaccaMu
HEOPraHWYECKUX BEIIECTB.
OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
Omnpenenenue crerneHel OKUCICHHsS JJIsl 3JIEMEHTOB, 00pa3yIOIIMX BEIECTBA Pa3HBIX KJIACCOB.
Peaknun moHHOTO OOMEHAa W OKHCIHMTEIHLHO-BOCCTAHOBHTEIbHBIC peakiuu. OKUCIUTENh U
BOCCTAHOBUTEJb, OKHCIEHHE W BoOccTaHOBiIeHHE. (COCTaBlICHHE YpaBHEHUM OKHUCIMTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIM METOJIOM JIEKTPOHHOTO OaliaHca.
CBoiicTBa MNpPOCTBIX BEHIECTB — METAJUIOB M HEMETAUIOB, KHUCIOT W COJIEM B CBETE
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIHI.
JemoHcTpanuu. B3aumoeiicTBue pacTBOPOB XJIOpUIa HATpUsl U HUTpaTa cepedpa. [lonyuenue
HEpPaCTBOPUMOTO THIPOKCHIA U B3aUMOJCIHCTBUE €ro ¢ KUCIoTaMu. B3anumoelcTBie KUCIIOT ¢
OCHOBaHMSMH. B3anmopaeicTBHe KHCIOT C OKCHIAaMH METAlUIOB. B3amMoaelcTBHE KHCIOT C
MeTaulaMHd. B3amMonelcTBHe KHCIOT C COJSIMH. B3auMopaeiicTBHE mIeoded ¢ KUCIOTaMU.
BzaumopeiicTBue 1ienoueil ¢ okcUAaMud HeMeTamioB. B3aummojeiicTBue IIeaoueil ¢ COJISMM.
[TonydyeHre W CBOWCTBA HEPACTBOPHUMBIX OCHOBaHWM. B3aumojeicTBHE OCHOBHBIX OKCHJIOB C
KHCIIOTaMH. B3anMozeiicTBHe OCHOBHBIX OKCHIOB C BOIOH. B3auMopeicTBHe KHCIOTHBIX
OKCHOB C IIEIIOYaMH.
IIpakTuyeckne padorbl 4. YcCIoBUSL TEUEHUST XMMHUYECKMX pEAKIUH MEXIy pacTBOpaMu
ANEKTPOJIUTOB 10 KOHIIA.
5. PelieHue skciepUMEHTANIbHBIX 3a7a4.
Hrorosasi KOHTpPOJIbHAsI padoTa 3a Kypc XuMHUHM 8 Ki1acca

IIpeaMeTHBIMHM pe3ybTAaTAMM H3y4Y€HUs NpeaMera «XUMHS» SBISIOTCS CIEAYIOIINE
YMEHUS:
Tema: «Beeaenune B xumumo. llpeamer xumum»

BrInyCKHHUK HAaydnTCS:
» PackpbiBaThb CMBICI OCHOBHBIX IOHSATHH: BEIIECTBO, XWUMHUYECKHUH  DJIEMEHT,
OTHOCHUTEJIbHAS aTOMHAsI U MOJICKYJIIPHAst MacChI;
» Ha3bIBaTh XMMHYECKUE DIIEMEHTEHI;
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» BBIUUCIATH OTHOCUTEIBHYIO MOJCKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, a TaKXKe
MacCOBYIO JOJK0 XUMUYECKOTO IEMEHTA B COEIMHEHUAX JUIsl OLIEHKU UX MPAaKTHUECKON
3HaYUMOCTH;

» coOmoaTh mpaBuiia TEXHUKH 0€30IaCHOCTH NP MTPOBEICHUN HAOIIOACHUI U OTIBITOB

BBIITyCKHMK IIOJTyYUT BO3MOYKHOCTb HAyYUTHCS:

»  ONpenelsTh POJib PA3IMYHBIX BEIIECTB B IPUPOC U TEXHUKE;

» XapaKTepH30BaTh METOJbl XUMHUECKOIN HAayKu (HAOII0IeHUE, CPABHEHHE, SKCIICPUMEHT,
M3MEPEHHE) U UX POJIb B [IO3HAHUU IIPUPOJIBI

Tema: «<ATOMBI XHMHYECKHX 3JIEMEHTOB)

BrllnyCKHUMK Hay4duTCs:

» PackpbIBaTh CMBICII OCHOBHBIX TIOHSTHH: aTOM, H30TOIBI, XHMHYECKasl CBS3b,
AJIEKTPOOTPULIATEIBHOCTD;
OOBsACHATh (U3NYECKUN CMBICT HOPSJAKOBOrO HOMEpa 3JEMEHTa, HOMepa TpYIIIbI,
HOMeEpa Mepuoa;
COCTaBJIAITh CXEMBI CTPOCHHMS aTOMOB NEPBBIX 20 3JIEMEHTOB NMEPUOJUYECKON CHCTEMBI
J.M1.Menneneena;
pa3ianyaTh BUJBl XUMUYECKOU CBA3U: MOHHYIO, KOBAJICHTHYIO MOJIAPHYIO, KOBAJIEHTHYIO
HENOJISIPHYIO U METAJUIMYECKYIO;
n300pakaTh 3JEKTPOHHO-UOHHBIE (DOPMYIBI BeLIECTB, OOPa30BaHHBIX XUMHUYECKHUMHU
CBS35IMHM Pa3HOI'0O BUJA.

BbIIyCKHMK TIOJIyYUT BO3MOYKHOCTb HAyUUThCS:

» OCO3HaBaTh 3HAUCHHE TEOPETUYECKUX 3HAHWUU JUISI MPAKTHYECKOH JIeATEIbHOCTH
YEJI0BEKA;

» ONKCHIBATh N3YUYEHHBIE OOBEKTHI KAK CHCTEMBI, TPUMEHSS JIOTUKY CUCTEMHOTO aHAJIH3a

Tema: «IIpocTbie BemecTBa»
BbInycKHUK Hay4YUTCS:

» KiIaccuUIMPOBaTh XHMHYECKHE OJIEMEHTHI Ha METaIbl, HEMETaJlIbl, HHEPTHBIC
3JIEMEHTHI (Ta3bl) 17151 OCO3HAHUS BaXKHOCTHU YIOPSAIOUYEHHOCTH HAyYHBIX 3HAHUM;

»  BBIUUCIATH KOJIMYECTBO BEIIECTBA, 00BEM MIIM MacCy 1O KOJMYECTBY BEILECTBA;

vV V VYV V¥V

BhIMyCKHUK NOIYYUT BO3MOXKHOCTh HAyUUThCA:

» Ppa3BHBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTh, UCTIOJIB3Ysl CPEACTBA YCTHOU U
NUCbMEHHOW KOMMYHHMKAIIMK IIPU paboTe ¢ TEKCTaMU y4eOHUKA U JIOMOJHUTEIbHON
JUTEPATypOid, CIIPAaBOYHBIMH TAOIUIIAMU;

»  TPOSIBIISITh TOTOBHOCTD K YBRKEHHIO MHOW TOYKHU 3PEHHS IPU 00CYKIEHHH PE3yIbTaTOB
BBIMIOJTHEHHON paboThI

Tema: «CoenHeHHs] XMMHYECKHX 3J1eMEHTOB
BbImycKkHUK Hay4nTCS:

» ONpeneNsiTh CTeNeHb OKUCICHUS 2JIEMEHTA B COCAMHEHHSX

» OIpeneNsiTh TPHHAUICKHOCTh BEIIECTB K OIPEISIIEHHOMY KIIAacCy HEOPTaHWYECKHX
BEIIIECTB;

» pa3nuyath OKCIHEPUMEHTAJIBHO KHCIOTHI W HIENOYH, TMOJB3YSICh HHINKATOPAMHU;
0CO3HaBaThb HEOOXOJAMMOCTh COOJIOJIEHHS Mep O€30HmacHOCTH Tpu OOpalleHuu ¢
KHACJIOTAMH U IIEII0YaMH.

» BBUIBIISITH 3aBHCUMOCTH CBOWCTB BEIIECTB OT CTPOCHHS MX KPHCTAIUIMYECKUX PEUIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAITNYECKUX;

» TIPUTOTOBJISITH PACTBOPHI C ONPEACIEHHON MacCOBOI JJ0JIel pacTBOPEHHOTO BEIIECTBA;

» COCTaBNsATH (OPMYJBl HEOPraHWYECKHX COCIMHEHWH TI0 CTENeHSM OKHCICHUS
AIIEMEHTOB, a TAaKXe 3apsjaM HOHOB, YKa3aHHBIM B TaOJMIle PACTBOPUMOCTH KHUCIIOT,
OCHOBAaHHWH U CONEH;

BbIMyCKHUK TOTYYUT BO3MOXKHOCTDh HAyUUThCS:

» HCIIOJIb30BaTh MMPHOOPETEHHBIC 3HAHKS U YMEHHSI B TPAKTHYECKON JICATEIIEHOCTH H
MOBCEHEBHOM KU3HU JIJIsl IPUTOTOBJIEHUS] PACTBOPOB 33/1aHHON KOHIIEHTPALIUH.

18



Tema: «M3MeHeHHUs, MIPOUCXOASAIIME C BEIECTBAMI»
BrlnnyckHMK HayduTes:
IIPUBOJUTH PUMEPBI XUMUYECKUX NTPOLIECCOB B IPUPOJE;
n300pakaTh CyITHOCTh XUMHUECKUX PEAKIIUI C MOMOIIBIO XMMUYECKHX YPaBHEHU;
OOBSICHATB PA3INYHbIE CLIOCOOBI KJIacCU(PUKALUU XUMUUYECKUX PEaKLUi;
IPOBOJIUTH XMMHUYECKHE OTIBITHI U SKCIIEPUMEHTHI U OOBSICHATD MX PE3YJIbTaThI;
BBIIyCKHMK IIOJyYUT BO3MOYKHOCTb HAyUUTHCS:

» TOHMMATh POJIb XUMUYECKUX TPOLIECCOB, IPOTEKAIOIIUX B IIPHPOJIC;

» TPaMOTHO 00paIIaThCs ¢ BEIIECTBAMHU B IIOBCEHEBHON JKU3HH.

Tem: «PacTBopenne. PactBopbl. CBOJiCTBa pACTBOPOB 3JIEKTPOJIHTOB)
BbInycKHMK Hay4YuTCA:

» pacKpbiBaTb CMBICI OCHOBHBIX IIOHSATHI: pPacTBOPBI, 3JCKTPOJUT W HEIJICKTPOJIHT,
JNEKTPOJIMTUYECKAsT JUCCOLMALUSA; OKUCIUTEIb W BOCCTAHOBUTENb, OKHCICHUE U
BOCCTaHOBJICHUE
OOBSICHATB CYIIIHOCTh PEAKIIUH HOHHOI'O OOMEHa;

KJIacCU(UIUPOBATh OKCH/IBI U OCHOBAHUS 110 CBOMCTBAM, KUCIIOTHI U COJIH 110 COCTAaBY;
COCTAaBJIATh YPAaBHEHHs DJIEKTPOJUTHYECKOM IUCCOLMALMU KHUCIIOT, ILIEN0YEH, COJeH;
NOJHBIE M COKpamI€HHbIE HMOHHBIE YpPaBHEHHs peakUWid OOMEHa; ypaBHEHHUs
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLU;

COCTaBJIAITh YPABHEHUSI peaKlUi, COOTBETCTBYIOIIUX IOCIEI0BATEILHOCTH («LEMOYKEY)
IIPEBPALCHUI HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KIJIACCOB;

Ha3bIBaTh OOIIME XUMHUYECKHE CBOICTBA, XapaKTEpHbIE [UIsl KaXKJIOr0 M3 KJIACCOB
HEOPraHUYECKUX BEILECTB: KUCIOT, OCHOBAHUM, COJIEH;

OPUBOJIUTH  NPUMEPHl  pEaKUMi, MNOATBEPKIAIOLIMX  XMMHMYECKHE  CBOMCTBA
HEOPraHUYECKUX BEIECTB: OKCUAOB, KUCIOT, OCHOBaHUM U COJIEH;

COCTaBJISITh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIN OaaHC (JUIs1 U3YYEHHBIX PEaKIHil) 1o
IIPEIUIOKEHHBIM CXEMaM DPEAKLHU U ONPEeNeIATh BEIIECTBO-OKUCINUTENb U BELIECTBO-
BOCCTAHOBUTENb B OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKIMAX;

» TPOBOJHTH JJaOOPATOPHBIE OIBITHI, MOITBEPXKIAIONINE XUMHYCCKAE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHNYECKHUX BEILECTB;

BbINyCKHMK IIOJTyYUT BO3MOYKHOCTb HAyUUThCS:

» COCTaBIISITh MOJICKYIISIDHBIE W TIOJHBIE MOHHBIE YPAaBHEHHsS MO COKPANIEHHBIM MOHHBIM
YPaBHEHHUSM;

» TIPUBOJIUTH NPUMEPHI PEAKINH, MOITBEPKAAIONINX CYIIECTBOBAHNE B3aUMOCBS3H MEKIY
OCHOBHBIMHM KJIACCaMU HEOPTaHUYECKUX BEIIECTB;

» HCIIOJIb30BaTh MPHOOPETEHHBIE KITFOUEBbIE KOMIIETEHTHOCTH TIPU BBITTOJTHEHUN
UCCIIEI0BATEIbCKUX MPOEKTOB MO U3YYEHHIO CBOICTB, CIIOCOOOB MOTYyYEHUS U
pacro3HaBaHUs BEILECTB;

» BBUIBIISITH CYIECTBOBAHUE T'€HETHUECKOW B3aUMOCBSI3M MEXIy BEUIECTBAMH B PSIY:
IIPOCTOE BEUIECTBO — OKCUJ — T'MIPOKCH]I — COJIb;

9 ki1ace

Beengenue. O0masi XxapakTepuCTHKA XMMHYECKHX 3JIeMEHTOB M XMMHYECKHUX peaKkuui
Ilepuoaguyecknii 3axkon u Ilepuoamyeckas cucrema xumu4yeckux djiaementos /. H.
MemnpeieeBa

XapakTepucTUKa 3JEMEHTa IO €ro mnojiokeHHnto B [lepuoamdeckoll cucTeME XUMHUYECKHX
snemeHToB [[. . MenneneeBa. CBOICTBA OKCHUJIOB, KUCIIOT, OCHOBAHUM M COJIEW B CBETE TEOPUH
IEKTPOJINTUYECKON JUCCOLUAIIMY U OKUCIIEHU-BOCCTAHOBIICHUS.

[TonsiTue o mnepexoAHbIX djeMeHTaX. AMQOTepHOCTb. ['eHeTHYecKuil psAa MepexOaHOTO
JJIEMEHTA.

Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema xXumMuieckux 3meMeHToB 1. M. Menneneesa.
XuMHYecKkasi OpraHu3anus )KMBOW U HEXXHUBOW NMPUPOAbl. XMMUYECKUH COCTaB siipa, MAaHTUH U
36MHOM KOpbl. XHUMHUYECKHME OJJIEMEHThl B KJIETKax JKUBBIX OpraHu3MoB. Makpo- u
MHUKPO3JIEMEHTBHI.

YV VYV

Y VYV

YV V VY V
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O06o0mmenne cBeIeHU 0 XMMHUYECKHX peaknuax. Kraccupukarums XUMHYECKUX PEaKIHil 1o
pa3MYHBIM TPHU3HAKAM: «UUCIO M COCTaB pEArupymoIIuX ¥ O0Opa3yIoIIXcs BEIIECTBY,
«TeraoBor  3(PQexT», «HampaBlIEHUE», «U3MEHEHHE CTElEeHEeW OKHCIEHUS D3JIEMEHTOB,
00pa3yroIux pearupyroime BenecTBay, «(a3a», «MCHoib30BaHNuEe KaTanuzaropay. [loHsTue o
CKOPOCTH XMMHYECKOW peakuuu. PakTophl, BIUAIONIME HA CKOPOCTh XUMHUYECKHUX PEAKLUH.
Karanuzatopsr u karanu3. MHTHOUTOPEI. AHTHOKCUIAHTEHI.

JMemoncTpanuu. Paznmuunsie hopmer Tabmunel . M.MenaeneeBa. Moaenu aToOMOB 3JIEMEHTOB
1—ro mnepuogoB. Mojenb cTpoeHUsT 3eMHOTO Inapa (MONepevHbld pas3pes). 3aBHUCHUMOCTb
CKOPOCTH XMMHYECKON PEaKUUU OT MPUPOJbI PEArMPYIOLIUX BEUIECTB. 3aBUCUMOCTh CKOPOCTH
XMMUYECKOM peaKIMUd OT KOHIICHTPALMH PEarupyromrx BeEHIECTB. 3aBUCHUMOCTh CKOPOCTH
XUMHYECKON peaklMu OT IUIOUIAJd CONPUKOCHOBEHHUS PEArupYIONINX BEIHIECTB («KHUITSIINN
CJIOI»).

JlaGoparopuble onbIThl 1. Ilonydenue runpokcuga UHKA U UCCIETOBAHUE €r0 CBOWCTB. 2.
MopenupoBanue mnocrpoeHuss llepuogudeckol cUCTEMBI XMMHMYECKUX dneMeHTOoB [l
U .Meunneneena

JAnarsocTuyeckasi KOHTPOJIbHasi padoTa

Tema 1. MeTajuibl

ITonoxenue metaiuioB B Ilepuonnueckoi cucreme xumudeckux snemeHTos /. 1. Menneneesa.
Mertannuueckass KpHCTaUIMUECKash pelieTka M MeTalUIMueckas XuMu4eckas cBa3b. OOmue
¢uznueckue cpoiictBa mMerayuioB. CiuiaBbl, UX CBOICTBa M 3HaueHHE. XHMMUYECKUE CBOMCTBA
METaJVIOB KaK BOCCTAHOBMTEJIEH, & TAK)KE B CBETE UX IOJIOKEHUS B 3JIEKTPOXUMHUYECKOM PALY
HaIPSKEHUN METAJIOB.

Koppo3ust meramioB u crnocoObl 60ps0ObI ¢ Hel. Mertamnsl B npupoze. OOmme crnocoObl ux

MOJTYy4YCHHUS.
OO0masi xapakTepuCcTHKA HIEJOYHbIX MeTaJL10B. Metasl B npupoze. OOme cnocodbl ux
nonydeHusi. Ctpoenue artomoB. lllenouynsie MeTamiabl — NpOCThie BemiecTBa. BakHeliue

COCIMHEHUS IIEIOYHBIX METAJUIOB —OKCHJbI, THAPOKCHABI U COMH (XJIOPHIbI, KapOOHATHI,
cynb(haTel, HHTpPAThl), MX CBOWCTBA W MPUMEHEHHE B HApOJHOM Xxo3sicTBe. KanmitHbie

ynoOpeHusl.

OO0masi XapakTepucTHKA 3JieMeHTOB rjaBHoil moarpynnbl I rpynmsl. CTpoeHne aTomoB.
[llenoyHo3emenbHbIE  METaJUIBI —  MPOCThIE  BEUIECTBA. BakHeWIMe  COeTUHEHUS
[IEJIOYHO3EMENIbHBIX METAIJIOB — OKCHJBI, THAPOKCHUIBI M CONMU (XJIOPHABI, KapOOHATHI,

HUTpPATHI, cyabdaThl, (pocdarsl), UX CBOWCTBA U MPUMEHEHHUE B HAPOJHOM XO35HCTBE.
Amomunuii. CTpoeHue aroma, (U3MYECKMe M XHMHUYECKHE CBOMCTBAa IPOCTOTO BEIIECTBA.
CoenuHEeHNs aIIOMUHUS — OKCHJI M THJIPOKCH, UX aM(oTepHbIi Xapakrep. Baxuelmue conu
amomuHus. [IpuMeHeHne antoMUHUA U €r0 COEAMHEHHI.

Keneso. Ctpoenne artoma, (¢GU3MUYECKHME€ M XUMHUYECKHE CBOICTBa IPOCTOro BEIECTBA.
I'enernyeckue psnapl Fe2+ u Fe3+. Baxueilmume comu sxene3a. 3HayeHHE JKele3a U €ro
COEIMHEHUH NIl IPUPOJBI U HAPOJHOTO X035 CTBA.

JMemoncTpanuu. OOpa3ipl METOYHBIX U IICIOYHO3EMENBHBIX MeTauioB. OOpasibl CILIaBOB.
B3aumopneiicTBiue pacTBOPOB KUCIIOT U COJIEN ¢ MeTaulaMu. [lonydeHne rugpokcuia aTroMUHUSA
U HCCIEOBAaHUE €ro CBOMCTB. B3aummonencTBue xene3a ¢ COMAHOM Kuciotou. [lomyuenume
ruapokcuaos xkenesa (I1) u (II1) u uzyueHme ux cBOMCTB.

IIpakTuyeckue padorpl. 1. OcymiecTBieHUE 1LEMOYKH XUMUYECKHX TMpEBpalleHui. 2.
[TosyueHne U CBOICTBA COENMHEHUH METAUIOB. 3. PellleHne SKCIepMMEHTAIBbHBIX 3aJad Ha
pacro3HaBaHHE U NOJy4YeHUE COeAMHEHUN METaIlJIOB.

KonTpoubsnas padora Nel o reme : Metamibi»

Tema 3. Hemerasiibl

OOmast XapakTepucTUKa HEMeTauloB: mosioxeHue B [lepuoanyeckoit cucreMe XMMHUYECKHX
anemenToB JI. I.Menaeneena,

0COOEHHOCTH CTPOEHUS aTOMOB, 3JIEKTPOoOTpULaTeNbHOCTh (D0) Kak Mepa «HEMETaJUTMYHOCTHY,
pan D0. Kpucrammudyeckoe CTpOCHHE HEMETAIJIOB — TMPOCTBIX BEMIECTB. AJUIOTPOIHS.
®uznyeckue cBOWCTBa HEMETAIUIOB. OTHOCUTENBHOCTD OHATUN «METAD» U «HEMETAILD).

20



Bonopoa. [Tonoxxenue Bogopona B Ilepronuueckor cucreme Xumuyeckux siemeHToB I, .
MenneneeBa. CtpoeHue atomMa U MosieKysibl. DU3MYECKUe U XMMUYECKHUE CBOMCTBA BOJOPOA,
€ro MoJIy4YeHUE U IPUMEHEHHE.

Bopa. Ctpoenue mosnekynbsl. Bopoponnas xumudeckas cBsizb. PU3MUECKHE CBOWCTBA BOJBIL.
AHoManmuu cBoWCTB BoAbL. ['mapodunbHbie U ruAPOodOOHBIC BEIIECTBA. XMMHUUYECKHE CBOMCTBA
Bosbl. KpyroBopor Boxabl B mpupone. BomoouucTtka. Aspamus BOAbl. BbITOBBIE (DUIBTPHL
MuHepanbHble BOJbI. ucTuimimpoBanHas BoJa, €€ NOJy4Y€HHE U IPUMEHEHHUE.

OO0mas xapakTepucTHKa rajoreHoB. Ctpoenue atoMoB. lIpocTeie BelecTBa U OCHOBHBIE
COCIMHEHUS TaJoreHOB, WX cBoiicTBa. KpaTkue cBeaenust o xiope, Opome, prope u umosue.
[IprMeHeHne raJoreHoB U UX COEAMHEHHU B HAPOJAHOM XO35HCTBE.

Cepa. CtpoeHne aToMa, aJUIOTPONUS, CBOMCTBA M NMpPHUMEHEHUE poMOuueckor cepbl. OKCHIIbI
cepsl (IV) u (VI), ux nomydenue, cpoiictBa U npumeHeHue. CepHas KUCJIOTa U €€ COJIM, UX
MIPUMEHEHNE B HAPOJHOM X03s11cTBE. [IpOr3BOACTBO CEPHON KHUCIIOTHI.

A3ot. CTpoeHHEe aToMa M MOJIEKYJIbl, CBOMCTBAa NPOCTOrO BEIIECTBA. AMMHAK, CTPOCHHUE,
CBOMCTBA, NostydyeHue u npumeHeHue. Conu aMMOHMS, MX CBOMCTBA U NpuUMeHeHHe. OKCuabl
azora (II) u (IV). A3orHas kuciora, ee CBOMCTBa W NpuMeHeHue. HUTpatbl U HUTPUTHI,
npobiieMa uX CoIepKaHUs B CEIbCKOXO03IUCTBEHHOM MPOIYKIIMH. A30THBIE y10OpEHUS.
®ocdop. CtpoeHne aToma, aIOTPONUs, CBoicTBa Oenmoro u KpacHoro ¢docdopa, ux
npumenenue. OcHoBHble coequHeHHs: okcua (ochopa (V) u oprodocdhopHas KuCIOTa,
docdarer. DochopHbIe YI0OpEHUS.

Yriaepoa. CtpoeHne aroma, ajaoTponus, CBocTBa Moaudukanuii, mpumenenue. OKCUABI
yraepona (II) u (IV), ux cBoiictBa u npumenenue. KapOoHaTel: KaJbLMT, COMa, MOTAIl, UX
3HAUYEHUE B IPUPOJIE U KU3HU YEIOBEKA.

Kpemuuii. Ctpoenune aroma, KpUCTAJUIMUECKUM KPEMHUH, €ro cBOMCTBAa U npuMeHeHue. OKcun
kpemuus (IV), ero npupoansie pasHoBUAHOCTH. CHUIMKAThl. 3HAUEHUE COCTUHEHUN KPEMHHUS B
JKUBOM U HEXUBOY npupoae. [IoHATHE 0 CUIIMKAaTHON IIPOMBIIUIEHHOCTH.

JemoncTpanum. [Tonyyenne u pacno3HaBanue Bojgopoja. KauecTBeHHass peakuusi Ha
raJOreHu-uoHbl.. B3anMOeNCTBHE KOHIIEHTPUPOBAHHOW a30THOM KMCIIOTBI C MEBIO.
JlaboparopHbie onbIThbl. O3HAaKOMJIEHHE C COCTaBOM MuUHepaibHOW Boabl. 30. CpolicTBa
pa30aBIeHHOW CEpHOU KUCTOTHI. M3yueHune cBoicTB ammuaka. PacriosHaBanue cojeit aMMOHUSI.
['openue docdopa Ha Bo3ayxe u B kuciopoae. PacnosnaBanme ¢ocdaros. ['openue yrisa B
kuciopose. [lepexon kapboHATOB B THAPOKAPOOHATHI.

IIpakTuyeckne padGorbl. 4. PemieHue skcnepuMeHTanbHbIX 3anady no Teme «lloarpymnma
kucaoponar. 5. [lonydyenue, cobupanue u pacro3HaBaHueE Ta30B.

Kontpoabsnas padora Ne2 no teme : Hemeramnsn»

Tema 5. OOoOmeHne 3HAHUI MO XMMHMH 3a KYpPC OCHOBHOII mikoJibl. IloaroroBka k
rocyaapcrBeHHoi urorosoii arrecrauuu ('MA)

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux sineMeHToB Jl. I.Menneneesa.
®u3NUecKuil CMBICT TMOPSAJKOBOIO HOMEpa »JJIEMEHTa, HOMEpPOB MEpHOJa M TPYIIIHL.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB 3JIEMEHTOB M MX COEJUHEHHMH B MepHoJax M Ipynmax B
CBETE MPEACTABIECHUI O CTPOEHUH aTOMOB 3JIEMEHTOB. 3HaueHue [leprnoaudeckoro 3akoHa.
Buapsl xumuueckux CBsi3ed M THUIBI KPUCTAUTMUECKUX PEIIETOK. B3auMOCBs3b CTPOCHHUS U
CBOICTB BEILIECTB.

Knaccudpukanus XuMUUECKMX peakUuid [0 pa3JIMYHbIM MpU3HAaKaM (YUCIO U COCTaB
pearupyomux 1 o0pa3yroIrxcs BEIIECTB; HATMUME TPaHULbl pazzena ¢a3; TernaoBoil addekr;
U3MEHEHHE CTEeNeHeW OKMCIEHUS aTOMOB; MCIIOJIb30BAHME KaTallu3aTopa; HallpaBlIeHHe
npotekanus). CKOpOCTh XMMHUYECKUX peakuuid u (akTopsl, BIusAmue Ha Hee. OOpaTUMOCTh
XUMHUYECKHUX PEAKIHIA U CIOCOOBI CMEIIEHUsI XUMUYECKOTO PaBHOBECHSI.

[Ipoctble u cinoxHble BemiecTBa. MeTambl U HemeTaibl. ['eHeTHueckue psabl MeTasia,
HEeMeTalla M mepexogHoro Meramwia. OKCuAbl W THAPOKCHABI (OCHOBAaHMS, KHCIIOTHI,
am(poTepHbIe THAPOKCHUIBI), colu. VX cocTaB, kaccuduKkanus U o0IIre XUMHYECKHUe CBOCTBA B
CBETE TEOPUHU AEKTPOIUTUYECKON JTUCCOLUAIIIH.

HToroBasi KOHTpoOJIbHAsI padoTa 3a Kypc XUMHH 9 KJi1acca
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TemaTnuyeckoe njanupopanme 8-9 kiacc
TemaTnueckoe niaHnpoBanme (8 kiacc)

Ne ypokos HasBanue pasnena, rmas | Konndecto yacos
Bcero N3 Hux (hopmbl KOHTPOJIS)
KOHTPOJBHBIX | MPAKTHICCKHUX
pabor pabor
1 BBenenue 5 - 1
2 ATOMBI XUMHYECKHX 15 2 -
DJIEMEHTOB
3 IIpocThie BemecTBa 15 2 -
4 CoenuHeHns XUMHUYECKUX 20 - 1
2JIEMEHTOB
5 HU3meHeHus, 18 2 1
MPOUCXOISIIUE C
BEIIECTBAMU
6 PactBopenue. PactBopbl. 32 2 2
CaoiicTBa pacTBOpPOB
AJICKTPOJIUTOB
HUTOTO 105 8 5
TemaTnueckoe mianupoBanme (9 kiace)
Ne ypokos HazBanue pa3znena, rinaB KomuuecTBo yacos
Bcero W3 Hux (popmbl KOHTPOJIS)
KOHTPOJIBHBIX MIPAKTUICCKIX
pabor pabor
1 Beenenue. Oo6mas 9 1 -
XapaKTEPUCTHKA
XUMHYECKHX JJICMCHTOB U
XUMUYECKUX PEaKIUi
[Tepuonnueckuii 3aKOH U
[Tepuoanueckast cucrema
XUMHUYECKUX dJIeMeHTOB JI.
N. Menneneesa
2 MeTaisl 19 1 3
3 Hewmeranmibl 23 1 2
4 Oprannyueckue BeniecTBa 11 - -
5 O600611eHre 3HaHu# Mo 6 1 -
XUMUH 332 KypC OCHOBHOU
IITKOJTBI.
6 Hroro 68 4 5

22




23



