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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM ¢enepanbHON paboueit mporpaMMbl BOCITUTAHUS.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIUXCS CpPEACTBAMH y4eOHOTO
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNE, €r0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyeMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO TpoIllecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOYKHOCTH y4€0OHOTO MpeAMETa B peajlu3aldd TpeOOBaHUM K IJIaHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMHUPOBAHUK OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEJIBHON  JIESITEIBLHOCTU
00y4aroIIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusI.

N3yuyeHne XUMHUM HA YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
UHTEPECOB OOYy4YaloIIMXCs, Ha NPOAODKEHHE OOY4YeHHs] Ha YpPOBHE CpPEIHEro
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oy4aroIerocsi, ero MpeACTaBICHUH O MaTepHAIbHOM €IWHCTBE MHUPA, BAXKHYIO
pOJIb UTPaOT (POPMUPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHPOJE, O MYTAX PEUICHHs TI00ANTbHBIX MPOOIEM YCTOWYHBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IPOJIOBOJILCTBEHHOM
po0eM, MpooIIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3alliid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dhopMUpOBaHUSI KYJIbTYPhI IMYHOCTU OOYYAIOIIUXCS, X 0011eH U PYHKIIMOHATIBLHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBINIJICHUS W TBOPYECKHX CIOCOOHOCTEH
OoOy4aroluxcs, HaBBIKOB HX CaMOCTOSTENbHOM Yy4eOHON  JeATeTbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;



3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINIICHUS, 3aKJIAIbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBJISETCS KIFOYEBBIM HTANlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBbIC HAmMpaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
collepKaHUsl TpeMeTa, KOTOPBIN SBJSETCS NEAaroruyeckd aaanTUpOBAHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIONMMHUCS CHCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUH, OCHOBOIIOJAraroluX MpeICTaBICHUN OOIed XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CHUCTEMBbI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peakiuu. O0e ATU CUCTEMBbI OPraHMU30BaHbI MO MPHUHIUITY IOCIEI0BATEIBHOTO
pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUECKHUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYE€HUSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H,

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K JpyromMy W o00€CnedYrBalOT OOYydYaroIIUMCS BO3MOXXHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO XHUMHH  IPOUCXOJHWT  C
MCIIOJIb30BaHNEM 3HAHUH U3 paHEe U3YUCHHBIX YUYCOHBIX TPEAMETOB: OKPY>KAIOIIUMA
Mup, 6uosiorusi, pusnuka, MaTeMaTuka, reorpadusi, TEXHOJIOTUsI, UCTOPHSI.

[TporpamMMa ocCHOBHOrO 001Iero 00pa3oBaHUA MO XUMHUHU (YrIIyONEHHBIN
YpPOBEHb) OpPHUEHTHpPOBAHA HA COXpaHEHHE (PYHIAMEHTaJLHOTO XapakTepa
oOpazoBaHus, crnenupuku ydeOHOro mpeaMeTa W OO0EeCleueHHE YCHEIIHOIO
oOydeHHs] Ha CIEQyIolleM YypoBHE oOpa3oBaHusd. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTHYECKAas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mubdepennnanys  oOydeHus,  BKIOYArOmias  NpOoQUIbHYIO  MOATOTOBKY
oOydJarommMxcss W TOCJIEAYIONee CaMOOMpEIeeHHE B BBIOOpE HaANpaBICHUS
oOydeHus B NpoPUIBHBIX Ki1accax.



VYriyOonéHHOe W3ydeHHWE XMMHUU CHOCOOCTBYET pealu3aluu  3ajad
po(hecCHOHANBFHOM OPUEHTAIIMU M HAMIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KKIOMY OOydYaromemycsi NpOSIBUTh CBOM HWHTEJUIEKTyallbHbIEe U TBOPYECKHE
CIIOCOOHOCTH IIPU U3YYEHHUH YU4eOHOTO NMpeaMeTa, He0OXOAUMbIE JIJISl POIOKECHHUS
oOpa3oBaHus U JaldbHEHIIeH TPYI0BOM NESITEIbHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
UCIIOJIb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3ALUAX, PEATU3YIOIIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayoaéHHOro, mpodUILHOI0) H3YYEHHUS OTISIbHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IET0 00pa30BaHMUsl.

OOpazoBaTenbHble (PYHKIIUU XUMUU, U3y4aeMON Ha YrJIyOJICHHOM YpPOBHE,
peanu3yrloTcsl B mporecce GopMUpOBaHUS 3HAHUN OCHOB XMMHMUYECKON HAayKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUA, OOJACTH MPAKTUYECKOM NAESITEeIbHOCTH
4eJl0OBeKa M OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. 3ajnada y4eOHOTO
IpeIMETa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN — BAXKHEHIIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHUECKHUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAyKH, B MPHOOIMIEHUH K HAyYHBIM
METOJaM TMO3HAaHUSI TPU H3YUYCHHM BEIIECTB U XUMHYECKUX PEaKIuH,
dbopMHUpOBaHUY U PA3BUTUHU MTO3HABATEILHBIX YMEHUN U CIIOCOOOB JIEATEILHOCTH U
UX TIPUMEHEHHWHW B Y4YEOHO-TO3HABATEIIbHOW M y4eOHO-MCCIIEeI0BATEIhCKON
NEeSATEIbHOCTH, OCBOCHHMHM NpaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[enn u3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYUYCHHS HA PA3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ MHTEIJIEKTA U 00IIEH KyIbTYPHI.

N3yueHne XMMUU HAIIPABIICHO HA JJOCTUKEHHE CIIEIYIOIINX LIEIICH:

(GbopMHpOBaHWE HMHTEIUIEKTyaJlbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM KU3HU;

dbopMHUpOBaHNE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpA, KaK OCHOBBI JIJIi TOHUMAHUS XUMUYECKOW CTOPOHBI
SBJICHUI OKPY>KAIOIIEro MUpPa, OCBOECHUE SI3bIKA HAYKH;

NpUOOIICHUE OO0YydYaroluxcsi K CaMOCTOSITeJIbHOM TIO3HABATEIBHOU W
UCCIIEIOBATENIbCKOM  JIESITEIbHOCTH, K  HAy4YHbIM  METOJlaM  [O3HaHUf,
dbopMupoBaHEe MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00me  (PYHKIMOHAILHOW W  €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKpPYXAaIOLEro MHUpA, MCHOJIb3YsSd 3HAHUS W OMNbBIT, NOJYYECHHbIE NMPU H3YYECHHH
XUMUH, TPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B ITOBCETHEBHOW KU3HU U TPYAOBOU
NEeATEIbHOCTH;



pa3BuTHE Yy OOy4alolmuXcs HWHTEpeca K H3YyUYCHUI0O XHUMHH U cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBalMA K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOLIETO PO U HAIIPABICHHOCTH JAIbHEUIIIETO 00yUYCHUS;

OCO3HAHHME IEHHOCTH XUMHUYECKUX 3HAHUW B KU3HHU YEJIOBEKA, MOBBIIICHHUE
YPOBHSI SKOJOTUYECKON KYJIbTYPhl, HENPUITHE JEUCTBUM, MPUHOCAIIUX BpE.
OKPYKaIOWIEN CPeJIe U 3J0POBBIO JIOIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOUEBBIX HAaBBIKOB
(KJTHOYEBBIX KOMIIETEHIINH ), HEOOXOAUMBIX JJI Pa3TUYHBIX BUIOB JI€ITEIbHOCTH.

Ha yrny6nénnoe n3yuyenue yueOHOro npeamMera « XuMus» OTBoAUTCs 1o 136
yacoB B 8 1 9 kiaccax (4 yaca B Heziento). Beero 272 vaca 3a 1Ba roja o0y4yeHusl.



COAEPXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3HU yenoBeka. Kparkue cegeHust oo
HMCTOPUU BO3HHUKHOBEHHS U PA3BUTHS XUMHU. XUMHUSA B CUCTEME HayK. Tema u
BemecTBa. @U3NYECKUE U XUMUYECKUE CBOMCTBA BEIIECTB. ArpEraTHbIe COCTOSTHUS
BeleCTB. [IoHATHE O TEOPETUYECKUX M SMIIUPUYECKUX METONAX ITO3HAHUS B
€CTECTBEHHBIX HayKax. [IpencraBiieHuss 0 HAyYHOM IIO3HAHMHU HA SMIIMPUYECKOM
ypOBHE: HaOJIOJICHUE, U3MEPEHUE, IKCIEPUMEHT, MOJEINPOBAHNUE, BBIUMCICHHE.
[IpencraBienust 0 HAy4YHOM IO3HAHUU HA TEOPETUYECKOM YPOBHE: HaAyUHbIE (DAKTHI,
npo0iema, rurnoTe3a, TEopus, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUecKou Jaboparopun. [IpaBuna Oe3omacHoro ooOpamieHus ¢
BEILLECTBAMH U JJAOOPATOPHBIM 000PYAOBAaHUEM.

Yucteie BemecTtBa U cMecu. [Ipuponnbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOJIBI, TOPHBIC TTOPOIbI U MUHEPAIILI. [[OHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoObl paszieneHus cMeceid. OuncTka BEUIECTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas hopmyna. BaneHTHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneseHue BAJICHTHOCTH 3JIEMEHTOB 110
dbopmynam OMHAPHBIX COETUHEHUI U cOCTaBiIeHUE POpMyI1 OMHAPHBIX COETMHEHUM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCHUTENbHAsA aToMHasg Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAss Macca. MaccoBast J0J1 XMMHUYECKOTO DJIEMEHTA B COEAUHEHUH.
Haxoxnenue npocreiimieii opMyIibl BEIIECTBa 0 MACCOBBIM JIOJISM 3JIEMEHTOB.

KosmuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMocBsi3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BemiecTBa. Pacuersl 1o ¢opmMmynam
XAMUYECKUX COE€AUMHEHUN. MoJisipHas macca CMeCH BelecTB. MoJibHas J0s
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUE U XUMUYECKUE SBJICHHS. XUMUYECKasd PEAKLHSA U €€ MPU3HAKH.
VYcnoBus IpoTeKaHUss XUMUUYECKUX PEaKlMil. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
AToMHO-MOnNeKysipHasg Tteopusd. KuzHb U aestenpHocTh M.B. JlomoHOcOBa.
XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COETUHEHMS, PA3I0KEHNUS,
3aMeleHus, 0OMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.



OKCIIEpUMEHTAIbHOE M3YYCHUE BEIIECTB M SIBJICHHUI. 3HAKOMCTBO C
XUMUYECKON TIOCYZI0M, C TpaBWiIaMH pabOTel B JjabopaTopuu W TpUEMaMU
oOparenus ¢ 1abopaTopHbIM 000pynoBanueM. M3ydeHne u onrcanne Gu3nIecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB M HEMETaJUIOB.
HabGmonenue gusnueckux (IaBlieHWE BOCKa, TasHUE JibJla, paCTUPAHUE caxapa B
CTyNKe, KHUIIEHHWE U KOHJIGHCAIlusl BOJIbI) W XUMHUYECKUX (TOpEHUE CBEYH,
MMPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3AUMOJECUCTBHAE COJbI WIIM MeJa C COJSHOU
KHUCIIOTOM) siBeHuH. O3HAKOMJIEHHE C 00pa3llaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenue u onucaHue TMPU3HAKOB TIPOTEKAHUS XUMUYECKHX PpPEaKIui
(pa3noxeHue caxapa, B3aUMOJICMCTBHE CEPHOWM KHUCIOTHI C XJIOpUAOM Oapus,
MOJIyYEHHUE U pasyioxkeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMo1I€UCTBUE
xenesa ¢ pactBopom conu Meau (11). M3yuenne criocoOoB pazzenieHus: cMeceit (c
MTOMOIUIBIO MarHura, buabTpOBaHKE, BBIITAPVBAHUE, TUCTUIUISLIAS,
xpoMmartorpadus), MPOBEJACHHE OYUCTKU IOBapeHHON conu. HaOmogenue wu
ONMCAHUE ONBITOB, WITIOCTPUPYIOIMINX 3aKOH COXPAHECHUSI MACCHI.

BaxxHeilline npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3oB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Monspablii  00€M Ta30B. OTHOCUTENbHAS IUIOTHOCTh Ta30B.
Onpenenenre OTHOCUTEIILHON MOJIEKYJISIPHON Macchl ra3000pa3HOTO BEIIECTBA 10
U3BECTHOM OTHOCHUTENBHON IIIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B IMpHU
XUMHUUYECKUX PEaKIHIX.

Kucnopon — snemeHT M mpocToe BemecTBO. HaxoxkaeHue kuciopona B
npupoze, puzndeckre u XMMUYECKHEe CBOMCTBA (PEaKIMy TOPEHUS M OKUCIICHUS).
[Iponiecchl okucneHus B kuBoiMl mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
Cnioco0sI moTyueHus KUCIopoa B 1abopaTopuu U NpoMbliieHHOCTU. [loHsiTHE O
katanuzatope. KpyroBopor kwuciopoga B npupoae. O30H — auIOTpOIHAS
Moaudukamus Kuciopoa. O30HOBBIH CIIOM, €T0 3HAYCHHE TSI YKUBBIX OPTaHI3MOB.
Paspyuienue 030HOBOTO C10s1.

TennoBolt 3h(deKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- U DHIOTEPMUUYECKUE peakuuu. TorumBo. Mcnonbs30BaHue yriisi U METaHA B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopoxn —snemeHT u npoctoe BeuecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3nYecKue U XUMUYECKHE CBONCTBA, MPUMEHEHHE, CTIOCOOBI TTosrydeHus. [lonsTue
0 KHUCJIOTAaX U coJisiX. Micronp30BaHue BOJIOPOAA B KAUECTBE TOILIMBA.

Bona. ®dusnueckue cBoumcTBa BoAbl. Boma kak pactBoputesnb. PacTBOphI.
HacpilieHHbIE M HEHACBIIIEHHBIE PACcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@DakTOphl, BIUSIONIME HA PACTBOPUMOCTh TBEPIBIX M Ta3000pa3HbIX BEIIECTB.
Crioco0bl BhIpaXKeHHSI KOHIIGHTPAIIMU PACTBOPOB: MAacCOBasi JOJII PaCTBOPEHHOTO



BEILIECTBA, MOJIApHAs KOHIEHTpanusa. Pojib pacTBOpOB B MPHUPOAEC U B KU3HU
YEIIOBEKA.

Xumuyeckue cBoiictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIUKaTopax. KpyroBopoT BoAbl B NPHUPOJE. 3arps3HEHUE IPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHaNbHbBIE
Ha3BaHMsS OKCHAOB. OU3NUECKHE U XapAKTEPHBIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJECPKANIUX KUCIIOTaX.
Kucnotel. Knaccudukanus kucinor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3auMOJEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMH U COJISIMU).
Psan aktuBHoctn MmetraiuioB H.H. bekeroa. Ilonydenue xucnor. Kucmorel B
pUpPO/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcunoBanus. Krmaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPUMbIC
OCHOBaHUsA. MexIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHaIbHbIC Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOICHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KUCJIOTaMH U COJISIMU) U CcIocoObl mojydeHusi. HepacTBopumbie OCHOBaHUS, UX
CBOMCTBa (B3aMMOCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTyYeHUs. AMBOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAMH U IIEI0OUYaMH) U
MOJTy4YCHHUE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIATypa cojer. TpuBHanbHbIe Ha3BaHUs coer. OU3NYECKUE U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha MpUMEpPE cpeaHux cotier. [lomyuenue conen.

['eHeTnyeckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCIUHEHUM.

DKCIEepUMEHTATbHOE N3YUEHUE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OMPEIECICHUE COAEPKaHUS KUCII0pOJia B BO3IYXE;

MOJIy4eHHE, COOMpaHne, paclio3HABAHNUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKpaIICHUsI TOPESHHUS;

O3HAKOMJIEHUE C 00pa3laMyu OKCUJIOB U ONHMCAHUE UX CBOMCTB;

MoJIy4eHue, coOupaHue, pacrno3HaBaHWE W WM3yYEHHUE CBOMCTB BOJOPOJIA
(ropenue);

B3aMMOJICHCTBHE Bofoposia ¢ okcuaom meau (11);



UCCJIE0OBAaHUE OCOOEHHOCTEH pAcTBOPEHHMS BEIIECTB C  pa3IMYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOW KOHUEHTPALMEN
PacTBOPEHHOIO BEILIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMU (HATPUEM U KaJIBIIEM);

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBI0 UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB,;

u3ydeHue B3anMoaencTBusa okcuaa meau (l1) ¢ pactBopoM cepHOM KUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpAIU3aluu;

MOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTajuia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHE THAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U IEJI0YEH;

peuIeHrue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIAacChl
HEOPraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHMHYECKHX
jemeHTOB /[I. U. MenaesieeBa

Crpoenne aTromMoB. XuMuueckast cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
peakuu.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX djeMeHToB. [loHsitue o
rpynmnax (CeMencTBaxX) CXOJIHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, TajJoreHaxX, MHEPTHHIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbITHE [lepnoanueckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux ssemeHToB J[. M. MenneneeBa. Koporkonepuognas u
JuIMHHOMepuoaHas Qopmbl Tabuubl  «llepuoanueckas cucreMa XUMHUYECKHX
sanemenToB /. . MenneneeBa». [lepuoast u rpynnsl (A- u b-rpymiibn).

Crpoenue aromoB. CoctaB atoMmHbIX siaep. M3oronsl. PagmoakTUBHOCTS.
DNEKTPOHBL. DJEKTPOHHAs] OpOMTab. DHEPreTUYECKHEe YPOBHU U MOIAYPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBICE KOH(MUTYpALlMU W AJICKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. PU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMEpa Mepuoja U Ipymnsl djaeMeHTa. CTpoeHUE 3IEKTPOHHBIX 000J0YEeK aTOMOB
nepBbIx 20 xumudeckux 35eMeHToB [lepnognueckoi cucremnl 1. . Menneneena:
pacupenesieHre 3JIEKTPOHOB II0 JHEPreTHUYECKMM YPOBHSM, IIOAYPOBHSIM U
opouransim. Gusnuecknii cmpic [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO IpynnaM 1 nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCJMHEHUN XMMHUYECKHUX 3JIEMEHTOB B IEPHOJAX U



rpynmnax. XapakTepUCTUKA XHMHYECKOrO0 3JIEMEHTa [0 €ro IMOJOKEHHUIO B
Ilepnomnueckou cucreme /1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [leproandeckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHueneeB — y4eHbIM U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYEeCKOH CBSI3U: KOBAJIEHTHAS MOJSIPHAs CBS3b, KOBAJEHTHAS HEMOJSIpHAs
CBsI3b, MOHHAs CBSI3b. MeXaHU3Mbl 00pa30BaHUSl KOBAJIEHTHOM M MOHHOMW CBSA3U.
DONeKTpOHHBIC U CTPYKTYpHBIE POpMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrannnueckue n amopdHble BeniecTBa. THUITBI KpUCTAIITNUECKUX PEIIETOK:
MOHHAs!, aTOMHAsl, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.

Crenenb okucnenus. OnpeaenaeHue CTeneHe OKUCICHHUS aTOMOB B OMHAPHBIX
coeIMHEHUAX.  OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIpomecchbl
OKHUCJIEHUSI U BOCCTaHOBJIeHHA. Oxuciaurenn M BoccTaHoBHUTenu. CocCTaBlIeHHE
YpaBHEHUH MPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI U pAcCCTaHOBKA
B HUX KO3((ULHUEHTOB METOA0M 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJICJINPOBAHUE CTPOEHUS MOJIEKYJI IpU IOMOIIM PHUCYHKOB, MOJENEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

NPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIMIMX  HPUMEPBl  OKUCIUTENIBHO-
BOCCTAaHOBUTEJIbHBIX Peakuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHMS).

MesxknpeaMeTHble CBI3H

Peanuzanus MeXIpeAMETHBIX CBSA3€M NPU HM3yYEHHMM XUMUU B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIIOTE3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiIacCU(UKalUsi, NepUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIETTb.

®duzuka: sBICHUS NPUPOIbI, (U3UUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nyeckue BEIMYMHBI, EJAMHMIIBI H3MEpeHHs, O00bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPOCHHE
ra3oB, XUAKOCTE M TBEPABIX (KPUCTAUIMYECKUX) TEJ, AIEKTPUYECKUN 3apsn,
KOJIMYECTBO TEIJIOTHI.

buomnorus: 6uocdepa, horocuHTe3, Npolecchl 0OMEHa BEIIECTB.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE TOPObI, OJIE3HBIE
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKHUE TEXHOJOTHH, ChIPHE,
KOHCTPYKIIMOHHBIE MAaTEPUAJIBI.



9 KVIACC

BemecTBo M XMMHYeECKasi peaKIus

[loBTOpeHne u yriyOneHue 3HAHUN OCHOBHBIX pPas3fesioB Kypca 8 Kiacca.
Crpoenue aTomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
Y KauyeCTBEHHBIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIBHOCTb, 3HEPIHS
noHuzauuun). [locnenoBaTenbHOCTD 3aMOJHEHUS JIEKTPOHHBIX OpOUTAaNiel aTOMOB
Majbix mepuofoB. OCOOEHHOCTH 3alOJHEHUsI AJIEKTPOHHBIX OpOUTaniell aTOMOB
Oonpmnx mepuoAoB. lleproguyeckas cucTeMa XMMHUYECKUX AJIIEMEHTOB B CBETE
IPEACTABICHUM O CTpoeHuM aroma. CTeneHb OKHCIECHHS W BaJEHTHOCTD.
[IpencraBiieHre 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKUCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BeiiecTBa B TBEpJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUYECKOW CBSA3U: HOHHAs, KOBAJICHTHAs (HEMOJISIpHAs,
nojisipHasi); OOMEHHBII U JOHOPHO-AKIENTOPHBIM MEXaHW3M OOpa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexmoleKkysipHble B3aUMOJICHCTBUS (BOJAOPO/HAS CBS3b, CUJIbl BaH-aep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAasi, MOHHAs, METaJNTMYECKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XUMUYECKHX  PEAKIHUM.
Knaccudukaimsa XuMUYECKUX PEAKIUN MO Pa3IMYHBIM TpU3HAKaM (10 YHUCIY |
COCTaBy YYacTBYIOIIMX B pPEaKUWU BELIECTB, MO TEMIoBoMYy 3(p(deKTy, Mo
WU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyroluX BEIIECTB).

DNeMEeHThl XUMUYECKOU TEPMOANHAMUKN. JHEPreTUKa XUMHUUECKUX PEAKIUN.
TenmoBot 3PHEeKT XUMHUYECKON peakiuu. DK30- U DHAOTCPMUUYECKUE PEaKIIUH,
TEPMOXUMHYECKUE ypaBHEHMS. 3akOH l'ecca m ero cneactBusd. Beruucienus mno
TEPMOXHUMHUYECKAM YPABHEHUSIM.

[loHATHE O CKOPOCTM XHMHYECKOW pEeaKIWU. 3aKOH JEHCTBYIOIIUX Macc.
@akTOophl, BIAUSIONINE HA CKOPOCTh XMMHUYECKON peakinu. DHEpPrusi aKTUBAIUU.
[Tonsitue o katanuze. epmentol. THrUOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMUYECKOM paBHOBecuu, npunHuun Jle Illarense. VYcnoBusa cMemieHus
XAMHUYECKOTO paBHOBeCHUs. DAKTOPHI, BIUSAIOIIAE HA COCTOSSHUE XUMHYECKOTO
paBHOBecus. [IporHo3smpoBaHme  BO3MOKHOCTM  MPOTEKAHHS  XUMHUYECKUX
NpEeBpAIllCHU B PA3JIMYHbIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3yUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKUCIUTETHLHO-BOCCTAHOBUTEIIHHBIC peaKunu. OkucauTeIbHO-
BOCCTAHOBUTEJBHBIC CBOMCTBA XUMHUYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHH
OKHCJICHUA. BaXHble OKHCIMTENM W BOCCTaHOBUTENW. llepmaHraHar xanus
(xapaktepuctuka). CocTaBieHHEe YpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCTOIB30BAaHUEM METO/a AJIEKTPOHHOTO OajaHca.

DNEeKTpOoIUTHYECKass Juccoluuanusl. XUMHUYECKUE peaklnu B PacTBOpax.
Teopus anexTponuTuieckoi nucconuanuu. PactBopenne Kkak Gu3NKO-XUMHUECKUN
nporecc. IloHaTne o ruapaTax W KPUCTALIOTHAPATAX. OIJIEKTPOJUTHl U
HEAJEKTPOIuThl. KaTrhoHbl, aHWMOHBL. MeXaHU3M AUCCOLMALNAM BELIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CB3U. CUIIbHBIC U ClIa0ble 3JEKTPOJIUThI. CTETeHb
JIACCOIMAlNKM, KOHCTaHTa jJuccounanvu. VoOHHOe€ mnOpou3BEAECHHUE  BOJBI.
Bopoponueiii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakiiuun noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa.
MonekynspHsie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoWCTBa
KHUCJIOT, OCHOBaHUW M COJieH B CBETE NPEACTaBICHUU 00 AIEKTPOIUTHYECKON
nuccoruanyu. KauecTBeHHbIE pEaKIIMU HA VOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapaKTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

DKCHNEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUI: O3HAKOMIICHUE C
MOJICTIAMU KPUCTAINIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJLUIOB U
HeMeTasuioB (TpaduTa U anmmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

UCCIIEJOBAaHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOUN pEaKIIUH OT BO3JAECHCTBHUS
pa3nuYHBIX (AKTOPOB;

OTIBITHI, WJUTFOCTPUPYIOIIUE 00PAaTUMOCTh XUMUYECKUX PEAKIIUIA;

MCCIICIOBAHUE JJIEKTPOINPOBOJHOCTH PACTBOPOB, Ipolecca AUCCOLMALNN
KHCJIOT, IIIeJI0YEeH U COJICH;

MPOBEJCHNUE ONBITOB, WUTIOCTPUPYIOIIUX NPU3HAKUA MPOTEKAHUS PEAKIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BbIJICICHHUE Ta3a, 00pa30BaHUE BOJIbI);

MIPUMEHEHUE MHIUKATOPOB (J1akMyca, MEeTHWIopaHka u peHondranenna) ais
ONPEAEIICHUS XapaKTepa CPeAbl B PAaCTBOPAX KUCIOT, OCHOBAHUI U COJIEH;

MPOBEJECHUE  ONBITOB, WUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuid (TOpEHHE, PEaKIIUU PA3JIOKEHUS, COCTUHECHMUS );

pacno3HaBAaHUE HEOPraHUYECKUX BEHIECTB C TOMOIIBI0 Kad€CTBEHHBIX
peakuuii Ha UOHBI;

pelieHrne AKCOEPUMEHTANbHbIX 3a7ady 1o TeMaMm: «OKHUCIUTENbHO-
BOCCTAHOBUTEIbHBIE peakuun», «l'maponus conei», «DIEKTpOIUTAYECKAsS
JACCOLUALIAS.

HemeTaJsibl 1 X cOeIMHEHUS



OO6mrast xapakrtepuctnka HeMeTauioB. OCOOEHHOCTH CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTENbHAS XapaKTEPHCTHKA
COEIMHEHUI HEMETAILIOB.

OOmast xapakTepucTtuka rajoreHoB. OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOIECHCTBHE
C MeTaJylaMd, HEeMeTaJlaMH, BOJOH, Imenodamu). Xiopooaopod. CossHas
KHCJIOTa, XMMHUUYECKHE CBOWMCTBA, IMOJY4YEHHE, MpUMEHEHHE. JlelicTBUE Xjopa u
XJIOPOBOZOPOJA HAa OpraHU3M 4eJIoBeKa. BakHeWIre XJIOpHIbl U UX HaXOKJICHUE B
npupoze. [loHarue o KuCIopoACOAEPKAIMX KUCIOTAX XJIOPA U UX COJISAX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTEINEHU
okuciieHusi. CTpoeHue U (pU3NYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHBIE MOAU(UKAIIMM KUCIOPOAa U cepbl. XMMHUUYECKHUE CBOICTBa
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOW Kkuciotamu). CepoBoaopoAd, CTpoeHHE, (UUUYECKUE U
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTEJbHBIE CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTaBUTENIM KUCIOTHBIX OKCHIOB. CepHHUCTas KHCIIOTAa U €€ COJIH.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJ1acca KUCIOT U cnenuduyeckue). Coau CepHOM KUCIOThl. XUMUUYECKUE PEAKIUH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[TpencraBieHuss 0 XUMUYECKOM IPOU3BOJCTBE U CBSI3aHHBIX C HUM NPOQecCcusix.
[Ipumenenue cepHoOl KUCIOTHI U cyib(aToB. KauecTBeHHbIE peakiuu Ha CYIbHUT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U €€ COEIMHEHUN B MPUPO/IE.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KHCIOTHBIE
JIOXK/IM, 3arPsI3HEHUE BO3IyXa), CIIOCOOBI €ro MpeAoTBPAICHUSI.

OO6mast xapakrtepuctuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIIEHUS.

A30T, pacnpocTpaHeHuEe B Mpupoje, (puzndyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJEHCTBUE C METaJUIaMH, BOJOPOAOM, Kuciopoaom). KpyroBopoT a3ora B
npupoge. AMMHAK, €ro (U3MYECKHE M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MPUMEHEHHE U MOTYYeHHE B JaOOpaTOpUu
¥ MNpPOMBINUIEHHOCTH. VOH aMMOHUS, JOHOPHO-aKUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu amMMoOHMS, UX (U3MYECKHE W XUMHUYECKHE CBOICTBa
(pa3noxkeHue M B3aUMOJEHCTBHUE CO Ieo4amu), npuMeHeHue. KauecTBeHHas
peakiusi Ha uoHbl ammoHus. Okeunbl azota (I, 11, I, 1V, V). Azotucras kucnora.
A3OTHAas KHCIIOTa, €€ MOoTy4YeHHe, PU3NIECKUE U XUMUYECKHE CBOMCTBA (0011I1e KaK
NPEICTaBUTENS Kiacca KHUCIOT M crenu(puyecKkue), MpuMeHeHne. XHUMUYECKue
peaKkuuu, Jexanme B OCHOBE MOJYYEHUsI a30THOM KHUCIJIOTHI B MPOMBIILICHHOCTH.



Hutpatel 1 HuTpuTh.. KauecTBeHHBIC peaknuu HAa HUTPAT- U HUTPUT-AHUOHBI.
XUMUYECKOE 3arpsi3HEHNUE OKPYXKAIOIeH cpeibl COeAMHEHUAMHU a30Ta (KUCIOTHBIC
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, amtorponHbie Moaudukanuu Gocdopa (6embiif 1 KpacHbIi docdop),
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA (B3aMMOIEHCTBHE C METaNIaMH, KUCIIOPOJIOM,
raJloreHaMH, KOHIICHTPUPOBAHHBIMU a30THOM U CepHOM kuciotamu). OKCHIBI
docdopa (I, V), dbochopras kuciora, ¢pu3nUecKue W XUMUYCCKHE CBOMCTBA,
nonyuenue. KauectBeHHass peakuust Ha ¢ocdar-uonsl. [IpencraBieHust o
ranorenuaax docdopa (11, V).

[ToHsiTHE O MUHEPAIIBHBIX yI00peHUIX. A30THBIE, (hOChHOPHBIE, KOMIUIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHHE OKPY’KaIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta
u docdopa.

O6mast xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHNU OKUCIICHUSI.

VYrnepon, amnorponueie Mogudukanuu (rpadurt, anmas, dyiiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeliCTBHE C METa/llaMi, HEMETaJlIaMU, KOHIIEHTPUPOBAaHHBIMU a30THON H
cepHoit kucinoramu). [lorsitue 06 ancopOuuu. KpyroBopoT yriepoaa B mpupo/e.
Oxcunpl yriaepoja, ux Gu3nNueckue U XMMHYECKUE CBOWCTBA, ACHCTBUE HA KUBbHIE
OpPraHU3MBI, MOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEeMBbl aTMOCHEPHI,
cBs3aHHbIe ¢ okcuaoM yriaepoza (1V). YronbHas kuciora u ee conu, ux Gpu3ndeckue
U XHUMHUYECKHE CBOMCTBA, TONydeHHMe U  mnpuMeHeHue. KapOoHarsl,
rUApoKapOoHaThl, MX cBoWcTBa. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHavyabHBIC TIOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yIaepojia: yriieBoaopoAsl (METaH, dTaH, TUJICH, alleTHJICH), dTAHOJI, TJIMIICPUH,
yKcycHasi kucioTa. [IpupogHbie UCTOYHUKU YTIAEBOAOPOIOB (Yroiib, IPUPOIHBIN
ra3, He)Th), NPOAYKTHI X NEPEPabOTKU, UX POJb B OBITY U MPOMBIIICHHOCTH.
[TonsiTHe 0 OMONOTHYECKH Ba)KHBIX OPTaHMYECKHX BEIIECTBaX — JKHpax, Oeikax,
yIAeBOJaX — M WX pOJM B JKU3HM 4eNoBeKa. EAMHCTBO OpraHUYecKuX Hu
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmyeckne u XMMHYECKHUE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJlJIaMH, KHCIIOPOJOM, YTJIEPOJOM, TaIOTeHAaMH), MOTyYeHHEe W TMPUMEHEHHE.
Ponw xpemuus B npupoje u texuuke. Oxkena kpemuus (1V), kpemHueBasi Kucjora,
CHJIMKATHI: (PU3UYECKUE U XUMUYECKHIE CBOMCTBA, MOTyUCHUE U MPUMEHEHUE B OBITY
¥ TIPOMBINIICHHOCTH. BaskHeWmme cTpouTenbHbie MaTepuaibl: KepaMHuKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. [Ipobrmembr 6e30macHOrO0  WCHOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.



Bbop. Ocobennoctu ctpoenust aroma. OO0IIHe MpeacTaBIeHUs 0 GU3NYECKUX U
XMMHUYECKUX CBOMCTBaxX. bopHas kucmora.

OKCIEpUMEHTAIBHOE U3YUECHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TAIOTEHUIOB);

MPOBEJICHUE OMNBITOB, OTPAKAIOIMIMUX (U3UUYECKUE U XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHNE KAaUE€CTBEHHBIX PEaKIUil Ha XJIOPUA-, OpPOMUJ- U UOAUA-UOHBI U
HaO0JI0/ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHUI;

HaOJIOJIeHHe  Tporlecca  OOyIJIMBaHUS ~— caxapa  [OJ  JIEUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3y4€HUE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

IPOBEJCHUE KaYECTBEHHBIX PEaKIMi Ha CYIbGUA-, CYIbPUT- U CYIb(PaT-HOHBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHWE ¢ (PU3MUYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liaMu a30THBIX U POCPOPHBIX yIOOPEHHI;

nojiyueHue, coOupaHHe, pacrno3HaBaHUE W H3Y4YEHHE CBOICTB aMMUaka,
W3YYEHUE CBOMCTB COJIC aMMOHMS;

MPOBEICHHE KAaYECTBEHHBIX PEaKUUid HAa MOH aMMOHUSA, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3YUECHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3y4YE€HUE B3aUMOJICVCTBHUS KOHUEHTPUPOBAHHONW a30THOM KUCJIOTHI C MEBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;

O3HAaKOMJIEHUE C MOJENIIMU KPHUCTAJUIMYECKUX PEIIeTOK anamasa, rpadura u
dbymiepena, ¢ mporeccoM afcopOLUUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IIPOTHUBOTA3a;

noJilyuyeHue, coOrpaHue, pacro3HaBaHUE M M3YyYEHHE CBOWCTB YTIJIEKUCIIOTO
rasa;

MPOBEICHHE KAauyeCTBEHHBIX pEaKIUi Ha KapOOHAT- M CUJIUMKAT-UOHBI W
U3y4YeHUE MPU3HAKOB UX MPOTEKAHMUS;

M3y4YeHHUE B3aMMHBIX MPEBPAILEHUN KapOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE C oOpa3liaMyd MPUPOAHBIX KapOOHATOB M CHJIMKATOB, C
MPOAYKIMEN CHIIMKATHON TPOMBIIIJIEHHOCTH;

pelIeHne SKCIepUMEHTANBHBIX 33134 10 TeMe «BakHelilne HeMeTasulbl U UX
COETUHEHUSD).

MeTtasiibl M MX COCAUHEHUSA

Oo1ue cBoiicTBa MeTamuioB. O0IIast XapaKTePUCTUKA XUMHUUECKHUX SJIEMEHTOB
— METAJVIOB HAa OCHOBAaHUU UX I0J0KeHuA B [lepuonnueckoi cucteMe XMMHUYECKUX
sanemenToB [[. M. MenneneeBa u crpoeHus aroMoB. Meramibl A- u b-rpynm.



CtpoeHune NMpOoCThIX BEMIECTB — METAIIOB. MeTalmndeckasi CBSI3b U METaJUIMUeCKast
KpUCTaJUTMYECKas pereTka (MPUMUATHBHAS KyOndecKas, 00bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHast
IJIOTHOYMAKOBaHHAs). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB METAJUIOB OT CTPOEHUS
KPUCTAJUIOB.  DJEKTPOXUMHUYECKUUA psAl  HampsbkeHud  MertauioB.  OOmue
XUMUYECKHE CBOMCTBa MeTauioB. OOmmue CcrmocoObl IMOJTYYEHUS METalIoB,
METauTyprus. DJIEKTPOJIU3 PacIlJIaBOB U PaCTBOPOB COJIEH KaK OJMH M3 CIIOCOOOB
noytyueHusi MetasuioB. [ToHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIITUTHI
ux oT Kopposuu. CraBsl (CTanb, YYryH, AIOpAIIOMUHUN, OpoH3a). [Ipumenenue
METaJUIOB U CIUJIaBOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwt A-2pynn

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenneneeBa, cTpoeHHME UX aTOMOB, HaXOXJIEHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (HA MpUMepe HATpUsl U Kajus), MOJTydYeHHE.
OKcubl ¥ THAPOKCUIBI HATPUA U Kaius. [[puMeHeHre menoyHbIX METaIOB U UX
coeMHEHN. brosornueckast poiap HaTpUs U KaJusl.

[[lenoyno3emenbHble METa/Ibl MarHuii MW KalblMH: IIOJIOXKEHHE B
[Tepunoanueckout cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxXOXJeHue B npupoae. Ousznueckrue 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJibIusl. BaxkHere coeTuHeHus Kaablids U Maruus (OKCUJl, TUIPOKCHI, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. KpyroBopot
KaJIbLHUs B IPUPOLE.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOXIeHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHMS. AMGPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCHIA
amomMunus. [I[puMeHeHne aaTtOMUHKS U €T0 CILJIaBOB.

Memannwot b-2pynn

OOmiast xapakTepUCTHKa MeETauIoB b-rpynm  (MOOOYHBIX  MOATPYIM):
nonoxkenue B llepuommnueckon cucreme Xxumuuyeckux dimemeHtos . U
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBlieHHE «IIpoBaiay AJNEKTPOHA Ha
puMepe CTPOSHHUsI aTOMOB Xpoma, MeJiu, cepedpa. BajgeHTHBIE COCTOSHUSI aTOMOB
d-3/IeMEHTOB, CTEMEHH OKHCIACHHS aTOMOB B COCJAMHEHHSIX. 3aBHCHMOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUIAPOKCHUIAOB METAJUIOB OT 3HAYECHUS
CTEIICHU OKUCJICHUS DJIEMEHTa B COCIMHEHUM (HA MpUMEpe COCAMHEHUU Xpoma).
[IepBOHauUaIbHBIE TPEACTABICHHS O KOMIUIEKCHBIX COEAUHEHUSX.

Mens u cepebpo: CTpOoeHHE aTOMOB, CTENEeHU OKucieHus. OOmme KpaTkue
MPEACTABICHUS] O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOAENCTBHE C KUCIOTAMHU-OKUCITUTEISIMH), 00 UX OKCHAAX, TUAPOKCUAAX U



colisix, ux mpuMeHeHud. [IpeacraBneHus 060 aMMHAYHBIX KOMIUIEKCAaxX cepedpa u
Meau. KauecTBeHHBIE peakIiuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cTpoeHue aToMa, CTENIEHb OKUCIEHU. XapaKTepUCTUKA (PU3NYECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHBIE CBOMCTBA OKCH/IA U THAPOKCU/IA.
KauecTBeHHBIE pEaKIIMU HA KATUOHBI IMHKA.

Kenezo: cTpoeHHne aTtoma, CTENEHH OKHCIIeHHd. HaxoxleHue B mpupoje.
dusnyecKkue U XUMUYECKHUE CBOMCTBA JKeJie3a, MpuMeHeHue. buonornyeckas poib
xene3a. Oxcuapl, TUapokcuasl U conu xkenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa U nostydeHue. KauecTBeHHbIE peakIuu Ha KAaTUOHBI Xkee3a (2+) u xene3a
(3+). Uyryn um cranb — crulaBel >kene3a. [Ipom3BoJicTBO uyryHa W CTaju.
DKoJIOrHYEeCKHUE MPOOIEMBI, CBA3aHHbBIE C METAJLTYPTUYECKUMHU MPOU3BOICTBAMH.

DKCIEPUMEHTATBHOE U3YUEHUE BEIIECTB U SBJICHUM:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METALINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aUMOJICMCTBUS METAJNIOB C BOJIOW, C pACTBOPAMHM COJIEN U KUCIIOT,
HCCIIEIOBAaHUE TMPOIECCOB AJIEKTPOIN3a pacTBopoB xyopuaa meau (ll) m nonuna
KaJIHsl, KOPPO3UHU METAJIIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHIOB KalbLIUS W HATPUSA C
BOJIOM, UX TUJPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucinoramu;

U3Yy4YeHHUE CBOICTB KAPOOHATOB U TMAPOKAPOOHATOB KAJIBLIMSL, )KECTKOW BOBI;

M3YYEHHE MPOILIECCOB IMOJIYYECHHUS] TUAPOKCUIOB JKee3a, UX XUMHUUYECKHUX
CBOJCTB;

M3y4YeHHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHusl,
KaJIbIUs, AIIOMUHUS, [IMHKA, JKeje3a (2+) u xkenesa (3+), meau (2+);

HaOJII0JICHUE U OINMCAaHUE OKpAIlIMBAaHUS IUJIAMEHU MOHAMM HATpUsl, Kaaus U
ENISIVER

uccienoBanne aM(pOTEepHBIX CBOWCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa nuHKa;

pelleHne KCIEPUMEHTATBHBIX 3a/1ad Mo TeMe «BaxkHeliue MeTamibl U Ux
COEJIMHEHUSD.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BaxHeumue
BEILIECTBA U MaTepualbl, 00JacTH MX NMPUMEHEHHs. be3onacHoe UCIoNb30BaHUE
BEILIECTB MU XMMUYECKHX peakuuii B ObITy. llepBas momoinb mpu XUMHUYECKUX
0KOTrax Y OTPABJICHUSIX.

HoBsie Matepransl 1 TeXHONOTHH. [[pUHINIBI «3€TIE€HON XUMUW.



OCHOBBI 3KOJIOTMYECKOW TPAaMOTHOCTH. XHUMHUS U 3J0pPOBbE. 3HAUYCHUE
M3Y9JaeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHCHHH NI (YyHKIIMOHUPOBAHHS
opranusma uenoBeka. [lorstre o 310poBoM o0pase KU3HH.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKaloleh cpeibl. DKOJOTUYECKHUE TTPOOIEMBI,
CBSI3aHHBIC C COCIMHEHUSIMU YIJIEPO/Ia, a30Ta, CEPBI, TSKENbIX MeTauioB. [loHsTHE
o [IJIK. Ponp XuMuu B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCIEPUMEHTAIBHOE HW3YYEHHE BEHIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasliaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepualbl),
ONpENENICHNE KHUCIOTHOCTH TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpolecca
o0Opa30BaHUs KUCIIOTHOTO JOX/Is, H3yUYeHHUE €T0 BO3ACHCTBUS HA MaTEPHUAIIBI.

IloBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3aejioB KypcoB 8-9
KJIACCOB

[leproanuecknii 3akoH U [lepuoandeckasi cCUCTEMa XUMHUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUIN O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XUMHUUYECKHUX JJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPYyIIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, JKUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapbl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTHh CBOMCTB BEIIECTBA OT THUMA KPHUCTAJUITMYECKOMN
pPELIETKH U BUJA XUMUYECKOU CBSI3H.

Knaccudukainumsa XUMHUECKMX PpPEAKIUH 1O Ppa3IMYHBIM  IPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTU NPOTEKAHUSI XUMHUYECKUX TMpPEBpallleHUd B
Pa3JIMUHBIX YCJIOBUSIX HAa OCHOBE IMPEJCTABICHUN XUMHYECKOW KHHETHKU W
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseil. Peakuuu okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE€ MNpPEACTaBICHUNA 00
AICKTPOJIUTUYECKOM  JUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesicnpeomemmnuie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaX.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHTHS: sIBICHHUE (TIpOIlecc), Hay4HbIN (PaxT,
TUI0Te3a, TEOpHs, 3aKOH, aHAJIW3, CHHTE3, KiIacCUUKAIMS, MEPUOIUIHOCTD,
HaOJII0/ICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENIb, TEXHOJIOTHS,
MaTepUaJIbl.

®duzrka: BEMIECTBO, TENO, (U3MUECKHE BEIUYWHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00bEM, KOIMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHble COCTOSTHUE
BEILIECTBA, CTPOCHHE TIa30B, JKUJKOCTEH M TBEPABIX (KPUCTAUIMUYECKUX) Tell,
KpUCTAJUTNYECKAs pELIETKa, AJEKTPOH, AIPO aTOMa, IPOTOH, HEUTPOH, NOH, HYKJIH/I,



W30TOIBI, KBaHTBI, PaJMOAKTHBHOCTh, alb(da-, OeTa- W raMMma-u3IydcHHE,
AIIEKTPUICCKHUI 3apsijl, IPOBOJIHUKH, TIOTYIIPOBOTHUKH, TUIICKTPUKHU, COJTHCUHBIN
CIIEKTp, pa3jioKeHue 0eIoro CBeTa B CIEeKT.

Buosnorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECCHI 0OMEHA BEIIIECTB,
MUHEpaJIbHbIC yIOOPCHUS, MHKPOJIEMEHTBI, MaKpPO3JIEMEHThI, IHTATEIbHbIC
BEIIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI, TUTAHETa 3eMJIsl.

TexHONOTHsI:  CTPOWUTENBHBIC  TEXHOJOTMH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTHH, TEXHOJIOTHH JICKTPOHHON MTPOMBIIIJICHHOCTH, HAHOTEXHOJIOT HH.



TUIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS IIPOTPAMMEBI TT0 XMW
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAaMMbl OCHOBHOIO OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOYyYCHHsS XHMHUHM B €IMHCTBE y4eOHOU U
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAJUIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT —TIpoIleccaM CaMOIO3HAHUS, CaMOPa3BUTHUSI U  COLMAIA3AIUU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCTIMTAHUSA:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYpPHOMY,
HAayYHOMY U UCTOPUYECKOMY HACIEIMI0, MTOHUMaHWE 3HAYCHUsI XUMUUYECKOW HaAyKu
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IEeCTBa, B Pa3BUTUU SKOHOMUKH Poccun
Y CBOETO PETHUOHA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATEeIbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOWUX TOBAPUIICH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKilvH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE ICHHOCTH HAYYHOTO MO3HAHMUS 111 PA3BUTHUSI KaXKJIOTO YEIOBEKA U
MPOU3BOJIUTENIBHBIX CHJI OOIECTBA B LIEJIOM, POJIM U MECTa HayKu «XUMHUSD» B
CUCTEME HAy4YHBIX MPEACTABICHUNA O 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbI,
B3aUMOCBSI3SIX YEJIOBEKA C IPUPOJHON U TEXHOJIOTUYECKOMN CPENOi;

MO3HABaTElIbHAsI MOTHBAlUA W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BAaHMIO, K HCCIIEIOBATEIHCKOM



NEeATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBIICHHUS W YPOBHS JajJbHEUIIETrO
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTr0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

(GopMHUpOBaHNE LIEHHOCTHOI'O OTHOILIEHHUS K TPYIOBOM AEATEIBbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATENbCKOMN NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOKHBIX TMOCJIEICTBHMA ISt
OKpYXaroIlEel Cpe/ibl; 0CO3HAHUE I100aTBHOT0 XapaKTepa IKOJIOTMUECKUX TPOOIeM
U IIyTel UX peLeHus; CHOCOOHOCTh MPUMEHSATD 3HAHUsI, TOJTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3aay, CBA3AHHBIX C OKpYXKaloLled Cpefoi; aKTHBHOE
HENPUATHE JEUCTBUN, TPUHOCAIINX BPEN OKPYXNKAOLIEH CPele; OCOZHAHUE CBOEU
pOJIM Kak TpakAaHUHA W TMOTPEOUTENsE B YCIOBHUSX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJIOTUYECKON U COLUAIBHON Cpel; TOTOBHOCTh K YYaCTHUIO B MPAKTUYECKOU
NEeATEIbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl 00YYarOMIMXCS, OCBOMBIIMX MpPOTpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuagbHOE E€IUHCTBO MHpa M TMpolecc IMO3HaHUs (BEIIECTBO, CBOWMCTBO,
SHeprusi, sSBJIEHUE, HAy4YHBIH ()aKT, 3aKOHOMEPHOCTb, TUIOTE3a, 3aKOH, TEOPHUS,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B&XHBIMU  JUIi  TIOBBILICHUSA
3¢ (EKTUBHOCTH OCBOCHHS COJAEpXKaHUS y4deOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETEHIIMM, @  TaKXKe  IPOEKTHO-UCCIEAOBATENBCKOU  JEATEIIBHOCTU
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHLIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHHWH: PACKPHIBATh CMBICT XHMHUYECCKUX TMOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTUMU MOHSATUAMM); aHAJIM3UPOBATD,
CpaBHUBaTh, 0000mIaTh, BBIOMpPATh OCHOBAaHUSA JJIs  KJIACCUPUKALUU |
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHBIC, JCTYKTHUBHBIC, TI0 AaHAJIOTHH ); peJIaraTb KpUTEPUN
U BBISBJISATH OOIIME 3aKOHOMEPHOCTH M MPOTUBOPEUMS B M3ydaeMbIX IMpoIleccax u
SBJICHUSIX; TPOBOJAUTH BBIBOJBI U 3aKIIOUCHHUS, YMEHHS MPUMEHSATH B Ipoliecce
MO3HaHUA NOHTHS (IPEIMETHBIE U METAPEIMETHBIE ), CAMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIH, UCTIOJIb3yeMbIe B XUMHUH, TTPEOOPA30BLIBATH MOJICIbHBIE TIPEICTABIICHUS —
XUMUYECKUN 3HAK (CHMBOJI JJIEMEHTA), XUMUYeckas QopMylia U ypaBHEHUE
XUMHUYECKOM peaKIuu — MpU PElIeHNH yU4eOHBIX 3a/1a4; C YY€TOM ITHUX MOJEIbHBIX
MPEACTABICHUM  XapaKTepU30BaTh M3ydyaeMble XHMHUYECKHE BEIIeCTBA U
XUMUYECKUEC PEAKITUN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BeILeCTB M sIBJICHUI1):

YMEHUSI TMPUMEHSATH METOJAbl HAyYHOTO TO3HAHUS BEIIECTB U SIBIICHUN Ha
OMIIUPUYECKOM M TCOPETUYECKOM YPOBHIX B Yy4eOHOM TO3HABATEIBLHON U
MIPOCKTHO-HUCCIIEA0BATEIILCKOM ISATeTLHOCTH;

YMEHUSI HCIOJIL30BaTh TOCTABJIICHHBIE BOIPOCH B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSATEIILHO CTABUTh BOTIPOCHI; aHATU3UPOBAThH (DAKTHI, BHISIBIISTH
u QopMynmupoBaTh MpodJieMy, ONMPENeNsATh IEJb W 3aJadd, COOTBETCTBYIOIIUE
pEIICHUIO MPOOJIEMBI; TIpeIaraTh OMUCATEIIBHYIO WIIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peampHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3yJIbTATHI,
dbopmynupoBaTh 0000IIEHNUST M BBHIBOABI MO pe3yjibTaTaM IMPOBEACHHOTO OIIbITA,
UCCJIEIOBAHMUSI, COCTABJISATh OTUET O MPOJIeIaHHOMN padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTEepHEeTa); aHATM3UPOBaTh MHPOPMAIIUIO U KPUTHUECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpATh M HWHTEPIPETHUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pas3nuuHble METOAbl M (OpPMYyJIUpPOBaTh 3alpochl IMpU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHH M Pa3JIMYHbIC IMOUCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XUMHUYECKON HH(OpMAIMel; NPUMEHSATh MEXIpEeAMETHbIE (pu3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenus oOmieHus (MMCbMEHHON U YCTHOM KOMMYHUKAIIIH):

MIPEACTABIIATh TOJYYCHHBIC PE3yIbTaThl MO3HABATEIBLHOW JCSITCIBHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C TMPE3CHTAIUCH
pE3yJIbTAaTOB BBHITIOJIHEHUSI XUMHUYECKOTO DJKCIEpUMEHTa (MCCIeI0BaTEeNbCKON
7a00paTOPHOM MIIM MPAKTUYECKON pabOThI, yueOHOTO MPOEKTA); B XOJI€ [Uajora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
(bOpMyIHMpPOBAaTh CBOM TMPEIOKEHUS OTHOCUTEIIBHO BBIMOIHEHUS MPETOKESHHOM
3a/auH.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIMOBBIX (opMax palOOThl: TJIAHUPOBATH OPTAHU3AIUIO
COBMECTHOH pabOThI, OMpeNesTh CBOIO pOJIb, PACHPENesITh 3aJaddl MEXIy
YJICHAMH TPYIIBI, BBIIIOJHATh CBOIO YacThb pPAOOThI, KOOPAMHUPOBATH CBOH
JNEUCTBUS C ACHUCTBUSAMH JPYTUX WICHOB KOMAaHIBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBHITIOJHEHHON paloOThHI; pemiaTh BO3HHUKAIOIIME MPOOIeMbI Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TIO3WIIMI, y4acTBOBAaTh B
oOcyxneHnn, OOMEHE MHEHHUSIMH, «MO3TOBOM INTypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YieOHbIe NeiCTBUSA

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU y‘-Ie6HbIMI/I PEryJsITUBHBIMUA HeﬁCTBHHMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3ali, CAMOKOHTPOJIsI, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHMsI pellaTh ydyeOHbIE M HCCIEN0BATEIbCKUE 3aJaud: CAMOCTOSITEILHO
BBIOMPATH CIIOCOO pelIeHHs] y4eOHOM 3a/1auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENbCKOM 3a/1a4; HA OCHOBE IOJYYEHHBIX PE3yJIbTaTOB (OPMYIUPOBATH
00OOIIEHUs] W BBIBOJBI, IMPOTHO3UPOBATH BO3MOKHOE Ppa3BUTHE MPOIIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTh CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3ysibTaTaMH, OCYIIECTBIISAITh CaMOKOHTPOJIb JIEATENbHOCTH; KOPPEKTUPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS IPOTPAMMBI TI0 XHMHHU OCHOBHOTO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0a30BOTI0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO IMO3BOJISIET PEAM30BBIBATH YIIIYOJIEHHOE U3YYCHUE KaK B PaMKax OTJIEIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alud WHAUBUAYaJIbHBIX 00pa3oBaTEIbHBIX
TPAeKTOPUIA, B TOM UYUCJI€ UCTOJIB3Ysl CETEBOE B3auMOJIeCcCTBUE opranu3anuu. [lo
3aBEpPIICHUN pealu3aluyd MpOorpaMMbl YIIIyOJIEHHOTO YPOBHS OOydarouiuecs
CMOTYT JIeTajbHEe OCBOUTh MaTepHall, OBJIA/IETh PACIIMPEHHBIM KPYTOM MOHSATUN U
METOJIOB, PEIIaTh 33/1a4u 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIOMIMMHUCS HAayYHBIX
3HaHUM, YMEHUN U CIIOCOOOB IEUCTBUM, ClIEM(PUIECKUX JIJIs1 TPEAMETHON 00J1acTH
«X¥UMUM»; OCHOBBI HAyYHOTO MBIIUICHUS, BUABI JACATEIHHOCTH IO TOJTYYCHHIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaluy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pa3sNUYHBIX YYEOHBIX W peaJbHBIX JKU3HEHHBIX YCJIOBHSX; O0OECIeUYnBaIOT
BO3MOYKHOCTh YCIIEITHOTO OOYUEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHusI.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopMupoBaHbI
CJICYIOIINE MPEAMETHBIC PE3yJIbTAaThl U3YYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IIOHSATHW: aTOM, MOJIEKYJa,
XAMUYECKUN JJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONHs, MPOCTOE BENIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi U MOJICKYJIsIpHAsg Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsT Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHTEITbHAS TUIOTHOCTh Ta30B, OKCHUJI, KHCIIOTa, OCHOBAHUE,
colib, amMOTEepHBI OKCcHA, amM(pOTEPHBIA THUIPOKCHA, XHUMHYECKas pEeaKIlus,
KJIaccuuUKaIys peakivii: peakiud COCIUHEHUS, PEAKIUU Pa3I0KEeHUs, PeaKIuu
3aMeIIeHUs, PeaklMu OOMEHa, 3K30- W JHJAOTEPMHUUYECKHE PEaKIUH; TEIIOBOU



ah(deKT peakiuu; SAPO aToMa, ICKTPOHHBIN CIOW aroMa, aTOMHAs OpOWTAalb,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs U HEMOJSpHas KOBAJICHTHAS CBS3b,
WOHHasi CBf3b, HOH, KaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS BEUIECTBA
(mponeHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BeEIlecTBa B
pacTBope; BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, OKHUCIUTEId H
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OanaHca;

WJUTEOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
9TU MOHATHUS MIPU ONMCAHUY BEILIECTB U UX MPEBPAIICHUMN;

UCITIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JIJIsl COCTaBIICHUS (DOPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENIEHb OKHUCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIICHKHOCTD
BEIIECTB K OINPECICHHOMY KJIAaCCy COSMHEHUN 1o hopMyiam, BUIbl XUMUYECKON
CBsI3U (KOBAJICHTHOUM M MOHHOW) B HEOPTaHUUYECKUX COCTUHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona J[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPUH, 3aKOHa ABOTaJIpO U €ro CIEACTBUM, IPEACTABICHUN O HAYYHBIX METOAX
MO3HAHUS, B TOM YHUCJE JKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOJax
MCCIIEIOBAHUSI BEIIECTB U U3YUCHUSI XUMUUECKUX PEAKIIUIA;

JEMOHCTPUPOBATh TMOHUMAHHE TMEPUOJMYECKOM 3aBHUCHUMOCTU CBOMCTB
XUMHUUYECKHUX IJIEMEHTOB OT UX MOJIokeHus B [leproanueckoil cucreme:

OIMMKCHIBATH U XapaAKTEPHU30BaTh TabInuHyt0 Ghopmy [leprnonnueckoit cucteMsl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«moboyHas noarpynmna (b-rpymnmna)», «Mainbie nepuoab» U «00IbIINE TEPUOABDY;

COOTHOCUTH 0003HAuU€HHUs, KOTOpble MMeEIOTCs B Tabnuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBa», ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHWYECKHX JJIEMEHTOB (COCTaB U 3apsll
a1ipa, 00I1Iee YUCIIO0 ANEKTPOHOB U paclpeeieHUe UX MO JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuogumueckoil cucreme c
pacmpesiefieHueM 3JIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIIMPOBATh XMUMHYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUYECKHE PEaKIMHU (110 YUCITY U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, O
TerioBoMy b PexTy);

XapaKTePU30BaTh (OMUCHIBATh) (PU3UIECKUE U XUMHUECKIE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJIOPOAA, BOJIbI, OOIINE XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIJIOT, OCHOBAaHMW M COJI€H, TN€HETUYECKYIO CBA3b MEXIY HHUMH,



MOATBEPXKJAsi TMPUMEpPAMH  MOJICKYJSPHBIX  YPaBHEHWUW COOTBETCTBYIOIINUX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATh POJIb KMUCIOPO/Ia, BOJOPOAA M BOJBI B MPUPOIHBIX MpoOIleccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATh W TPOTHO3UPOBATH CBONCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHYECKUX MPEBpPAIICHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JI€MEHTa B COSJUHEHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmyJie COCAMHCHHS, HaXOIUTh
MPOCTEUITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBAa B PACTBOPE, MOJSPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKON peaKIuy;

MIPUMEHSATh OCHOBHBIE OIEPAIlUU MBICITUTEIHFHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIUIO, BhISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I N3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peakinii, €CTECTBEHHO-HAYYHbIE METOJIbI TO3HAHUSA — HAOIOJIeHHUEe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pEaIbHBIA U MBICICHHBIM) — JJIs OCBOEHUS
y4e0HOT0 Co/IepKaHUS;

PacKphIBaTh CYITHOCTH MPOIECCOB OKUCICHUS U BOCCTAHOBJICHHS, COCTABIIATh
YpaBHEHUSI TPOCTHIX OKHUCIUTEIIbHO-BOCCTAHOBUTENIBHBIX peaKIuil (MeToAoM
AJIEKTPOHHOTO OasiaHca);

YCTaHABJIMBATh CBA3UM MEXKIYy pealbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOUCXOISIIMMHI B MaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYMHBI MHOTOOOpPa3us BEIIECTB, COOTHOCHTh XUMUYCCKHAE 3HAHUS CO 3HAHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

COOJTI01aTh MpaBwIia 6€30macHoO PabOThI B JIAOOPATOPHUH MPH HCTIOTB30BAHUH
XUMHUYECKOH MOCY/IbI 1 000PYyI0BaHMS, a TAK)KE MPaBHJIa 0OPAIICHHUS C BEIECTBAMHU
B COOTBETCTBMHM C WHCTPYKIIUSIMH BBITIOJIHCHUS J1a0OpPATOPHBIX OIBITOB U
MPaKTUYECKUX paldOT MO MOJYyYEHUIO U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomopoia ¥ KUCJIOPO/ia), MPUTOTOBIIEHUIO PACTBOPOB C OIMPEACICHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 3371a4 M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAHMYECKUX COCTUHEHUI,

JEMOHCTPUPOBATh  BJIQJICHHE OCHOBAMHU  XMMHYECKOM  TIPaMOTHOCTH,
BKJTFOYAOIIEH YMEHUS 0€3011acHOTO 0OpaIeHus C BEMIECTBAMU, HCTIOIb3YEMBIMU B
MTOBCEHEBHOM XU3HM, a TaK)KE 3HAHUE MPaBUJI MOBEACHUS B IEISIX COEpeKEHUST
3JI0POBbSI 1 OKPYKAIOIICH CPEIbI.



K xonmy oOyuenus 6 9 knacce y oOyuaromerocss OyayT chopMupOBaHBI
CJICTYIONTUE MPEIMETHBIC PE3YIbTAThl U3YUCHHS XUMUHU Ha YTITyOJIEHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HMOH, KaTHOH, aHUOH, 3JEKTPOOTPUUATENBHOCTb, CTEIEHb
OKHUCJICHUS, XUMHUYECKasl peaKIlus, TEIIoBor 3P heKT peakiuu, MOJb, MOJISIPHBIH
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMAIINS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKUCJIEHHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aIoTponusi, amM(pOTEPHOCTH,
XUMUYECKasi CBSA3b (KOBAJEHTHAs, MOHHAS, METAJUINYECKasi), MEXKMOJICKYIISIPHbBIC
B3aUMOJICUCTBUS (BOJOpPOAHAST CBsI3b, cuibl BaH-nep-Baanbca), KoMIuieKCHbIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 0ObEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELIEHTPUPOBaHHAS KyOuueckas,
reKcaroHaJibHasi IJIOTHOYNAKOBaHHAsA), KOPPO3USl METAJIOB, CIUIABBI, CKOPOCTH
XUMHYECKOW peakiny, KaTalau3, XHMUYECKOE PABHOBECHUE, PJIEMEHTHl XUMUYECKON
TEPMOJUHAMUKH KaK OJJHOM U3 TEOPETUUECKUX OCHOB xumuu; 11/IK;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITHI U PUMEHSATh
9THU TIOHSATHUSI IPU OTIMCAHUU BEILIECTB U UX MPEBPAIICHUII;

UCITIOJIb30BATh XUMHYECKYI0 CHMBOJIMKY JIJIsl COCTaBIICHUS (POPMYJI BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XMMUYECKUX 3JIEMEHTOB B
COEJIMHEHUSAX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHUIBl XUMHUYECKON CBS3M (KOBAaJCHTHOM,
MOHHOM, METAJJIMYECKOW) B HEOPraHUYECKUX COCTUHEHMSX, 3aps]l HOHA IO
XUMUYECKON (hopmysie, xapakTep Cpenbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COEJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Mennaeneea wu
JEMOHCTPUPOBATH €r0 MOHUMaHUE:!

OMMKCHIBATH U XapaAKTEPHU30BaTh TabMMuHy0 hopmy Ilepromnyaeckoit cuCTEMBI
XUMHUUYECKUX DJIEMEHTOB: pa3nyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «mamsie
NEPUOJIBI» U «OO0NbIINE TIEPUOIBIY;

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacrpesielieHUeM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPUOJIOB;

BBIJICNISITh OOIIHME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB AJIEMEHTOB U UX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCUIOB) B MpeAesiax MallbIX MEPUOJIOB U TJIaBHBIX MOJATPYIII C
Y4E€TOM CTPOEHHUSI UX aTOMOB;



pPacKphIBaTh CMBICI TCOPUH IIEKTPOTUTHIECCKON ITHCCOIManuu, 3akona ['ecca
U €ro CJEICTBHMA, 3aKOHA JEUCTBYIOIMUX MAacC, 3aKOHOMEPHOCTEH HW3MCHCHHS
CKOPOCTH XHMHYECKOW pEaKlUd, HAMpaBICHUS CMEIICHUS XUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYEeCKHUE BEIIECTBA,
XUMUYECKHE Peakinu (110 YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TerIoBoMy 3(deKTy, Mo arperaTHOMY COCTOSHHIO PEareHTOB, MO0 W3MEHEHUIO
CTENEHEH OKMUCICHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YacCTHUIO
KaTanu3aropa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB HEOPTAaHMYECKHUX COCTUHEHWMN, TOATBEpPKAas ATO OMUCAHUE
IpUMEPAMH MOJICKYJISIPHBIX 1 HOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMHUICCKHIX
peakuuii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUYECKON TUCCOIMAIIMN KUCIIOT, IIeI0YeH
Y COJICH; TIOJTHBIE M COKpAIIEHHBIC YPABHEHUS PEAKIIN HOHHOTO 0OMEHA; peaKITnH,
MOATBEPKIAAIONINX CYIIICCTBOBAHWE TCHETHYECKOW CBSI3M MEXKIY BEIICCTBAMU
Pa3TUYHBIX KIIACCOB,;

pacKkpbIBaTh  CYIIHOCTb TPOIECCOB THJPOJM3a COJIeH  TMOCPEICTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pEaKIIMil, CYITHOCTh
OKHCJTUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMH  TOCPEJACTBOM  COCTABJICHHS
AJIEKTPOHHOTO OajlaHCa dTUX PEaKIni;

MPEICKA3bIBATh XapaKTEP CPeIbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCKHIBATH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BelecTB (KUCIOPOJa, 030H, rpaduT, anmas, KpeMHui, 0op, a3zot, docdop, cepa,
XJIOp, HATPUM, KaJIUii, MarHUM, KaJablIUi, ATFOMUHUH, )KEeJe30, Me/lb, IIMHK, CEpedpo)
U 00pa30BaHHBIX MMM CIIOKHBIX BEIIECTB, B TOM YHCJIC MX BOJHBIX PACTBOPOB
(aMMuaK, XJI0pOBOAOPO, cepoBoaopo, okcuabl yriepoaa (11, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), ceprr (I1V, VI), ceprucras, cepHas,
azoTHasA, GocdopHas, yrojapHas, KpEMHHUEBAs KHCIIOTBI, OKCHIBI M THIAPOKCHIBI
meTauioB |A—llA-rpynm, amromunus, meau (1), muaka, sxxenesa (11 u 111));

MOSICHATH COCTaB, OTHEIBHBIC CIIOCOOBI IMOTYYCHHUS W CBOWCTBA CIIOKHBIX
BEIECTB (KUCIOPOJICOACPKAIINE KUCIOTHl XJIOpa, a30THCTasi, OOpHas, yKCycHas
KHUCIIOTBI U UX couyin, Tamorenusibl kpemaus (1V) u dpocdopa (Il u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

OMKCHIBATH POJIb BAXKHEHIIINX MU3y4aeMbIX BEUIECTB B MPUPOIHBIX MpOIEccax,
BIIUSIHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHUE B PA3JIMYHBIX OTPACIISIX IKOHOMUKH,
WCITOJIb30BAHUE JJI CO3/IaHUSI COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTH;

MPOBOJIUTH PEAKIIMH, TMOATBEPIKIAIONINE KAaYECTBEHHBINH COCTaB Pa3IMYHBIX
BEILECTB, PACIO3HABATh OMBITHBIM MYTEM COJEp>KAlIUECcs B BOJHBIX PacTBOpPAX



WOHBI: XJIOpUA-, OpoMua-, uoaua-, cyibdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbdut-, cynbpua-, HUTpaT- W HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHusl, KajablUs, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX MU3y4aeMbIX BEILIECTB B
3aBHCHUMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa MO (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO »DJEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
npocTeiinyo (popMyIly BEIecTBa MO0 MacCCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSAM XHMHYECKUX PEAKIM C YIEeTOM HEI0CTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

coOJII01aTh MpaBuiia 6€30macHoi paboThI B JIA0OPATOPHUH MPU UCTIOJIB30BAaHUHT
XUMUYECKOH MOCY/IbI U 000PYyI0BaHMUSI, a TAK)KE MPaBUIIa 00paIlEHUs C BEIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIUSAMH BBITIOJIHEHUS JIA0OPATOPHBIX OMBITOB U
MPaKTUYECKUX paldOT MO MNOJYYEHUIO U COOMPAaHUIO Ta3000pa3HBbIX BEIIECTB
(aMMuaKa M yrieKHucIIOro ra3a) U perieHuIo SKCIepUMEHTAIBHBIX 331a4 M0 TeMaM
Kypca, TMpEIACTaBIsATh PE3yNbTaThl JKCIEpUMEHTa B  (GOpME  BBIBOJIOB,
JTOKa3aTeNbCTB, IPAPUKOB, TAOJIUII U BBISBISATH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

MIPUMEHSATh OCHOBHBIE OIEpAIlii MBICIUTEIHHOU IEATEIBHOCTH (aHAMHU3 H
CHUHTE3, CpaBHEHHE, O0O0O0OIIEHHWEe, CUCTEMAaTH3allUI0, BBIABICHUE MPUUYNHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMO3HaHUs (HAOIIOJICHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

OpPUMEHATh  TpaBwia  0Oe3omacHOro  oOpamieHus ¢ BeIIECTBaMH,
WCITOJIb3yEMBIMH B TTOBCETHEBHOM KU3HH, PABHJIA ITOBEICHUS B IIEIISIX COSPEKCHUS
3I0POBbsI U OKPYKAIOIIECH TMPUPOIHON Cpenpl, MOHWUMAaTh Bpend (OMacHOCTH)
BO3JICUCTBHSI HA JKMBBIC OPTaHU3MBI OINPEJCICHHBIX BEIIECTB, MOSACHITH Ha
pUMeEpax CIoCcOObl YMEHBIICHHS M MPEIOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUS,
3HAYEHHUE KUPOB, OEIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJyYEHHBIE MpeICcTaBiIeHus O cdepax MpodecCHOHaTbHON
NeSATETLHOCTH, CBSI3aHHBIX C HAYKOW W COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY
U1l Ipo(heCCHOHANBPHON OpPUEHTAIlMd W 1T OCO3HAHHOTO BHIOOpAa XMMHUHU Kak



pOoUIBHOTO MPEAMETa IPH MPOIOJHKCHUU 00YUSHHSI Ha YPOBHE CPEHET0 00IIeTo
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW IPOEKTHO-HCCIICIOBATEIBCKOW JEATSIBHOCTH
XUMHUYECKOH W XHMHKO-IKOJOTHUECKOW HANPaBJICHHOCTH, MPUOOPECTH OIIBIT
IPOBE/ICHUS YUCOHBIX MCCICIOBAHHUN B YCIOBHIX 00pa30BaTEeIIbHBIX OpraHU3allHi,
a TaKk)Ke opraHu3anuii (IIEHTPOB) JOMOJHUTEIFHOTO 00pa30BaHUs JICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
XuMusg — BaxkHas 00/1acTh
€CTECTBO3HAHUS U
1.1 . 10 2
MPAKTUYECKOU JIeSITEIbHOCTH
yeJoBeKa
BemecTBa 1 xuMudeckue
1.2 28 1
peakiuu
Utoro no pazneny 38
Pazjen 2. BaxkHeiime npeacraBuTe/ M HEOPraHMYeCKUX BelIeCTB
21 Bo3zayx. [lonstue o razax. 19 1 1
' Kucnopon. Oxkcust
Bonopoa. Ilonstue o kucnorax
2.2 8 1
M COMIAX
Bona. PactBopsl. Ilonsrtue 06
23 P 18 1 1
OCHOBaHHUSIX
OCHOBHBIE KJIaCChI
2.4 . 16 1 1
HEOPTraHUYECKUX COCTMHCHUI
Hroro no paszneny 61




Paznea 3. Ilepuoanueckuii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMOB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepronnueckuii 3aKOH U
31 Ilepronnueckas cucrema 18
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. Ctpoenue aroma
XuMu4eckas CBS3b.
3.2 OKHCITUTEIIBHO- 16 1
BOCCTAaHOBHUTEIIbHBIC PEAKIIHU
Utoro no pazneny 34
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O 136 5 6
ITPOI'PAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
Pa3znes 1. BemecTBo 1 XUuMHYeCKasi peakmus
11 [loBTOpEeHUE U yriay6ienue 3HaHUH O 3
' BEILIECTBE
12 OcHOBHBIE SaKOHOMePHOCTI/I MIPOTEKAHUS 14 1 1
XUMHYECKHUX PEaKIUii
13 DNeKTpOIUTHYECKAs TUCCOLHALINS. 14 1 5
XUMHUECKUE peakiMy B pPacTBOpax
Wroro mo pazneny 36
Pa3nea 2. HemeTanibl M X COeIMHECHHUS
21 OO61mas XxapakTepUCTHKA XUMUYECKUX 3 1
' aneMeHToB VIIA-rpymnmsl. ["anorenst
OO011ast XapaKTepPUCTHKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10
COCIIMHEHUS
OO011ast XapaKTepPUCTHKA XUMHUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 12 1
COEIIMHEHUS
OO0mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro mo pasneny 43




Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

3.1 OO01111€e cBOMCTBA METAIIJIOB 10
3.2 Baxneiime MeTamisl 1 UX COSTUHEHUS 22 1 2
Hroro no pazaeny 32
Pazjnen 4. Xumus u okpyxamomas cpeaa
41 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA. 5
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Utoro no pazneny 5
Pazgen 5. O000menne 3 HAHUH
51 [ToBTOpEeHKE M 0000IIICHNE 3HAHUMA 10 5
' OCHOBHBIX pa3zesioB KypcoB 8—9 Ki1accoB
Wroro mo pazneny 10
PeszepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 4 11




HOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

IIpeamer xumun. Poiab XMMUU B KU3HA
geJI0BEKa

[ToustHe 00 HCTOPHUH BOBHUKHOBCHUA U
Pa3BUTHUA XUMHU. XUMHS B CUCTEME HayK

Tema u BemectBa. Pu3ndeckue u
XUMHYECKHE CBOMCTBA BEIIIECTB
dusndyeckre ¥ XUMUYECKHE SIBICHUS
[TonsiTHE O TEOPETUYECKUX METOIAX
MO3HAHMS B €CTECTBEHHBIX HAYKaX.
HcTounuku XxumMuueckoi nHGpopMaIiu

Hpe)ICTaBJ'IeHI/ISI O HAYYHOM ITO3HAHWH Ha
SMIMPUYECKOM YPOBHE: Ha0JI0/IeHHE,

HU3MEPCHUE, OKCIICPUMCHT, MOJACIIUPOBAHHUC.

[Tonsatue o meronax paboThI ¢
XUMHUYECKHMHU BEIECTBAMH.
O6opynoBaHue NIKOJIBHON XUMUYECKOU
nabopaTtopuu

[IpakTuueckas pabora Ne 1 mo Teme
"IIpaBusa paboTel B 1a00opaTopuu U
npuéMsbl 00palieHus ¢ 1abopaTOPHBIM
obopynoBanuem"




YucThle BELIECTBA U CMECH

CriocoOwI pazfieneHust cMecei

[TpakTuyeckas padora Ne 2 o Teme

10 "Paznenenne cmeceit (Ha mpuMepe OUYNCTKHI
MMOBapeHHO# comn)"

11 ATOMBI ¥ MOJIEKYJIBI

12 XUMUYECKUE IIIEMEHTBI

13 [IpocTeie u cioXHbBIE BELIECTBA

14 BemectBa MOeKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

15 Xumunueckas popmyna. BageHTHOCTh
aTOMOB XMMHYECKUX JIEMEHTOB

16 3aKOH MOCTOSIHCTBA COCTaBa BELIECTB

17 Omnpenenenue BaJJICHTHOCTH aTOMOB T10
dbopMynaM OMHAPHBIX COSTMHEHHIA

18 OTtHocuTeNnbHAsI aTOMHas Macca.
OTHOcHUTeNbHAS. MOJIEKYJISIPHAS. Macca
BrrancneHuss OTHOCHTEILHOM

19 MOJICKYJISIPHOM MacChl BEIIECTB, MOJIIPHON
MAacCBhI, MacChI BEIIECTB M KOJUIECTBA
BeIIeCTBa

20 MaccoBast 10711 XUMHYECKOT0 dJIEMEHTa B
COCTUHEHU U

21 Brruncnenus MaccoBoil 1011 XUMHUYECKOTO
aJeMeHTa 1o (hopMyIie COeTMHEHUS

29 Haxoxnaenue npocreiimien Gopmyibi

BCIIECTBA ITO MAaCCOBBIM JOJIAM 3JICMCHTOB




Berancnenus npocreiiieit popmMyIisl

23 BELIECTBA 10 MACCOBBIM HJIM MOJIbHBIM
JIOJISIM 3JIEMEHTOB

24 KonuuecTBo BemectBa. Moib

o5 B3anmocBsI3b KOJIMYECTBa, MACChl U YHCIIa
CTPYKTYPHBIX €IMHHUII BELIECTBA

26 MounsipHas Macca CMECH BEIIECTB

97 MonbHas 1075 XUMUYECKOTO 3JIEMEHTA B
COCIMHCHUH

08 Haxoxnaenue npocreiimien GopmyIibt
BEIIECTBA 110 MOJILHBIM JIOJISIM 3JIEMEHTOB

29 XUMUYECKHE SIBJICHUSA. XUMHUYECKas
peakuus 1 e€ Ipu3HaKu

30 3aKOH COXpaHEHHS MAaCcChI BEIIECTB

31 ATOMHO-MOJIEKysipHas Teopus. JKnu3Hb u
nesareabHocTh M. B. JlomoHocoBa

32 XUMUYECKUE YpaBHEHHUS

33 Tunbel XUMHYECKUX PEaKLUA
Pacuérel mo XuMUYeCKUM ypaBHEHUSIM

34 KOJIMYECTBA U MACChl UCXOHBIX BEIIECTB
WJTU TIPOJTYKTOB PEAKIIUU
Boeruucnenus no ypaBHEHUSIM XUMHYECKOU

35 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
pEeareHTOB WX MPOIYKTOB PEAKIIUN

36 Brluucnenust no ypaBHEHUSIM XUMHUYECKOU

pCaKknuu: KOJINYECTBA BCUICCTBA, MACCHI 110




M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
peareHToB WK IPOAYKTOB pPEeaKINH

37 O06o001IeHre U CHCTeMaTU3alus 3HAHUN

38 Kontponbnas padorta Ne 1 o teme
"BemiectBa 1 XuMHU4YecKue peakiuu'

39 Bozmyx — cmech razos. [lonstue o razax.

40 3akoH ABoraapo. MossipHbIi 00bEM Ta30B
Brruucienns o0néMa, KOJIMYECTBA

41 BEIIECTBA ra3a Mo U3BECTHOMY €r0
KOJIMYECTBY BEIIECTBA, 00BEMY

42 OTHOCHUTENBHAS TUIOTHOCTH Ta30B

43 BoruncneHuss OTHOCUTENbHOM MJIOTHOCTH
ra3os
OrnpeneneHre OTHOCUTEIILHON

44 MOJICKYJIIPHON MacChl ra3000pa3HOTO
BEIIECTBA 110 N3BECTHOW OTHOCUTENBHOMN
MJIOTHOCTH
BrrancneHuss OTHOCUTEILHOM

45 MOJICKYJISIPHOM MaccChl ra3a 1Mo Uu3BeCTHOM
OTHOCUTEIBHOW INTIOTHOCTH

46 OOBbEMHBIE OTHOIIIEHUS Ta30B MPH
XUMHYECKHX PEAKIIHIX

47 Brruncnenus 006EMOB ra3oB 1Mo
YPaBHEHHUIO XUMUYECKON PEeaKIIHH

48 Kucnopon — snemMeHT 1 mpocToe BEMIECTBO

49 Oxcuasl

50 CrniocoObl MostydeHus KUCaopoia B

71a00paTOPHUH U MPOMBIIIIIEHHOCTH




[TpakTuyeckas padora Ne 3 o Teme

51 "[Tonyuenue u cobnpanue KMUCIOPOa,
H3yYE€HHUE €ro CBOMCTB"

52 Kpyrosoport kucioposa B npupose

53 O30H — amioTpornHas MoaupUKaus
KHCIIOpo/ia
TemnoBoii 3¢ (HeKT XUMUIECKOH peaKIuH,

54 TEPMOXUMHUYECKHE YPAaBHEHUS, IK30- U
SHAOTEPMUUYECKUE PEAKIIHH

55 TonnuBo. Mcnionp30BaHue yriisi 1 METaHa B
KauyecTBE TOIUIMBA. 3arpsi3HEHUE BO3yXa.
Brruncnenus no ypaBHEHUSIM XUMHUYECKOMN
peaKuu: KOJIMYECTBA BEIIeCTBa, 00bEMA,

56 MAacChl 110 H3BECTHOMY KOJIUYECTBY
BEIIECTBA, 00BEMY, Macce peareHTOB WIIH
MIPOAYKTOB PEAKIINU

57 KontponbHas padora Ne 2 o teme
"Bo3ayx. Kucnopoa. Oxcuasr"

58 Bonopoa — sneMeHT U MpocToe BELECTBO

59 Crnioco0bl nostydeHus BoAOpoa B
J1a00paTOPUH U MPOMBIIIIIEHHOCTH
[TpakTuyeckas pabora Ne 4 o Teme

60 "ITomyyenue u cobupanue Boopo/a,
M3y4YEeHUE ero cBOMcTB"

61 Hcnonb3oBaHue BOJOPOa B KauecTBe
TOTLITUBA

62 [TonsiTue o kucnorax u comnsix. Cocra

KHCJIOT U coJiei




Brruuciennsa o0béMa, KOJIMYECTBA

63 BELIECTBA raza Mo U3BECTHOMY €To
KOJIMYECTBY BEILIECTBA WU 00BEMY

64 Brruncnenus 006EMOB ra3oB 10
YPAaBHEHUIO XUMUYECKOU pEAKLINU
Boruncnenus no ypaBHEHUSIM XUMHYECKOMN
peaKkuu: KOJIMYECTBa BEIeCTBa, 00bEMa,

65 MAacChl 110 H3BECTHOMY KOJIUYECTBY
BelIecTBa, 00bEMY, Macce pearcHTOB WIIH
MIPOJIYKTOB PEAKITUU

66 dusnueckue cBoiicTBa Boansl. Boga B
pUpoIe

67 AHanu3 ¥ CUHTE3 — METO/Ibl U3yUEHUS
cocTaBa BOJIbI

68 XUMUYECKUE CBOKWCTBA BOJIBI

69 CocraB ocHOBaHUI

70 PactBopel. PacTBOprMOCTE BelecTs B BOJIE
HacelimienHbie 1 HeHACHIIIICHHEIE,

71 KOHIIEHTPUPOBAHHBIE U pa30aBlIeHHbIE
PacTBOPHI
CriocoObl BbIpaKeHUsI KOHLIEHTPALIH

72 pPacTBOPOB: MaccoBasi JOJS paCTBOPEHHOTO
BEIECTBa, MOJISIpHAST KOHIICHTPAIUs
[IpakTuueckas pabora Ne 5 o Teme

73 "[IpuroroBieHre pacTBOPOB C

ONpeACIEHHON MAacCCOBOU JTOJIEN
pactBopéHHOro Bemecta. lIpuroroBnenue




pacTBOPOB C ONPEIEIEHHON MOJIAPHOU
KOHIIEHTpaLKEl paCTBOPEHHOTO BelIecTBA"

Breraucnenus ¢ nCnojab30BaHUEM MOHSITHS

74 «MaccoBasi JIOJIsI BEIIECTBA B PACTBOPEY
Brruuciienus ¢ ucronbp30BaHUEM MTOHSTHUS

75 «MOJISIpHAsT KOHIICHTPALUS PAaCTBOPEHHOTO
BEIIECTBAY

76 Poitb pacTBOpPOB B IIPUPO/IC U KU3HU
yenoBeka. KpyroBopor BoJibl B IpUpO/IC

77 3arpsisHeHuEe TPUPOAHBIX BoA. OxpaHa 1
OYHUCTKA IPHUPOTHBIX BOJI.
Beruunciienus ¢ ucrnosnbp3oBaHueM rpadukoB

78 PacTBOPUMOCTH JIJIsl PAacUETOB
PacTBOPUMOCTH BEIIICCTB

79 BrruuciieHus ¢ uCronbp30BaHUEM MTOHSTHUS
«MaccoBasi I0JIsI BEIIeCTBa B PACTBOPE»
BrrumciieHus ¢ HCIIOJIb30BAaHUEM TTOHSTHS

80 «MOJISIpHAsT KOHIIEHTPALUS PACTBOPEHHOTO
BEIIECTBAY
Brruncnenus ¢ ucnoyib30BaHueM rpauKkoB

81 PacTBOPUMOCTH JJIST PACUETOB
PacTBOPUMOCTH BEIIIECTB

82 O06001IeHre U cucTeMaTU3alus 3HaHU!
KonTponbnas padora Ne 3 o teme

83 " "

Bomopon. Boma. PactBopsl. OcHoBaHus
84 Oxcunsl: cocTaB, KiacCUpUKALIUS,

TPUBHAJIBHBIC HA3BAHUA




[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

85
OKCHJIOB

86 [TonsiTHe 0 TUIPOKCUAX — OCHOBAHUSIX U
KHUCJIOPOJICOACPIKAIIUX KUCIOTaX

87 dusndyeckre ¥ XMMUUECKHE CBOMCTBA
KHCJIOT

88 [Tonmyyenue KUCIOT

89 Kinaccudukanus ocHoBaHMIA

90 [[&moun, UX CBOMCTBA U CITOCOOBI
MOJIyYeHUs

01 HepacTBopumbie OcCHOBaHUS, UX CBONCTBA U
CTIIOCOOBI OTYYCHUS
[TonsTre 06 aMpOTEPHBIX THAPOKCUIAX:

92 XMMHYECKHE CBOICTBA U MOJIyYEHUE.
[IpuMeHeHNe Ba)KHEUIINX OCHOBAHUI

93 Conu: coctaB, kiaccupuKaims,
TPUBUAIbHBIC HA3BAHUS

94 dusndyeckne ¥ XUMUUECKIE CBOMCTBA
couneil. [Tonyuenune comeit

95 I'enetnyeckas CBSI3b MEXKAY KJIacCcaMu
HEOPraHUYECKUX COCAMHEHUI
ITpakTuyeckas pabora Ne 6. Pemenue

96 9KCIIEPUMEHTANBHBIX 337124 110 TeMe
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COCIMHEHUI
Brrunciienus mo ypaBHEHHSIM XUMHYECKON

97 pEaKIuu: KOJIMYECTBA BEIIeCTBa, 00bEMA,

MacCChI ITO U3BECTHOMY KOJINYCCTBY




BEIIECTBa, 00bEMY, MacCe PeareHTOB WIIH
MIPOJYKTOB PEaKIuU

BBI‘-II/ICJIeHI/ISI MaCChbI HpOI[yKTa peaKHI/II/I I10
U3BECTHOU Macce OJHOI'0 U3 UCXOIHBIX

98 BEIIECTB, B3STOTO B BUJIC PACTBOPA,
COJIepKALIETO ONMPEACIEHHYIO MACCOBYIO
JI0JII0 paCTBOPEHHOTO BEIIECTBA
KonTponbnas padora Ne 4 o teme

99 "OCHOBHBIE KJIaCChl HEOPTAHUIECKUX
coeqrHeHnin"

100 IlepBble MONBITKYU KJIacCU(PUKALIUN
XUMHUYECKHX 3JIEMEHTOB

101 [TonsiTHE O TPYIIIAX CXOIHBIX JIIEMEHTOB

102 DNeMEeHTBI, KOTOpPBhIE 00pa3yroT
amM(OTEpHBIE OKCHJIBI U TUAPOKCHIBI

103 Ilepnognuecknii 3akoH. OTKpbITHE
[lepuonuueckoro 3aKoHa
KopoTtkomneproanas ¥ JUIMHHOTIEPUOTHAS

104 dhopwmsl [Tepuoanueckoit cucTeMbl
XUMHYECKUX 3neMeHToB .M. MeHneneeBa

105 [lepuonst 1 TpynmIBI

106 OCHOBHBIE CBEIEHUS O CTPOCHHUU aTOMOB

107 CocTaB aTOMHBIX sIep

108 W30TONBI KaKk pa3sHOBUIHOCTH aTOMOB
XUMHUYECKOT0 2JIEMEHTA

109 DNEeKTPOHBI

110 DneKTpoHHas opOuTalb




11 DHepreTHYeCcKre YPOBHH U IO LyPOBHH
aroma, S-, p-, d-opGuranu

DNeKTPOHHBIE KOH(PUTYpaLIUU U
112 3JIEKTPOHHO-TpaduuecKue GopMyIibl
aTOMOB

CtpoeHue 2JIeKTPOHHBIX 000JI09€K aTOMOB
113 nepBbIX 20 XUMUYECKUX SJIEMEHTOB
IIepunonnueckoii cucremst J1.1.

Menneneena

3aKOHOMepHOCTI/I HU3MCHCHMUS paJijnyCca
114 aTOMOB XMMHYCCKHUX JICMCHTOB,
MCTATNIMYCCKHUX U HCMCTAJIINIMYCCKUX

CBOMCTB I10 TpyIIIaM U IEpHoJaM

H3menenne cBOICTB coe ITMHEHNI
115 XUMHUYECKHUX AJIEMEHTOB B TIEPHOJIAX U

rpymnmnax

XapaKkTeprucTUKa XUMHYECKOTO dJIEMEHTA
116 1o ero noJyioxkeHuto B [lepuoanueckoit
cucteme /I.11. MenpaeneeBa

3nauenue [lepuoauyeckoro 3akoHa 1
117 [Teproanueckoit CUCTEMBI XUMHUYECKHX

OJICMCHTOB JJI1 pa3BUTHUA HAYKU U
IIPpaKTUKH

118 DJIEKTPOOTPULIATETBHOCTh XUMHYECKUX

9JICMCHTOB

119 KoBanenTHas nonsipHas cBs3b

120 KoBanentnas HemnosnspHas cBsi3b

121 HMowunas cBsa3b




DJNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI

122
BELICCTB
123 Kpucrannmaeckre u amop(HBIE BeIECTBA
124 Tunsl KPUCTATUITMYECKUX PEIIETOK U MX
XapaKTePUCTHKU
[TpuurHBEI MHOTOOOpA3Ms BEIIECTB,
125 3aBUCUMOCTb CBOMCTB BEILIECTB OT COCTaBa
U CTPOCHUS
126 CreneHb OKUCICHUS
127 OKHCINTENHEHO-BOCCTAHOBUTEIHHBIC
peakuuu
128 XUMHUECKUE FITEMEHTHl — OKUCIUTEIN ’
BOCCTaHOBUTEIN
CocraBiieHue ypaBHEHUIN OKHCIUTEIBHO-
129 BOCCTAHOBUTEIBHBIX PEAKIIHI, METOT
3JIEKTPOHHOTO OajaHca
Bbruucrienus no ypaBHEHUSIM XUMHUYECKON
peaKIMu: KOJIMYEeCTBa BeIeCTBa, 00bEMa,
130 MAaccChbl 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00BEMY, Macce peareHTOB WIIH
MIPOAYKTOB PEAKIINU
Brrunciienus npocrenien MOJeKyJISpHOU
131 (bopMyJIBI BEIECTBA 10 U3BECTHBIM
MacCOBBIM JIOJISIM DJIEMEHTOB
132 O0o0mIeHre M cucTeMaTH3aIys 3HaHUH
133 Kontponsnas pabora Ne 5 o teme
"Ctpoenue aroma. XuUMHUYECKast CBSI3b"
134 PesepBHbIil ypok




135 PesepBHbIil ypok

136 Pe3epBHBIN ypok

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 136




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
wn Tema ypoka Beero Kourpoibnble IIpakTnyeckue ilsyqemm :)Iﬁ[()l:lI;OBaTe.]Ibele
padoTshI padoThI pecypenI
1 CtpoeHue aToMOB 1
[TocnenoBaTenbHOCTH 3aMOTHEHUS
2 AJIIEKTPOHHBIX OPOUTANICH ATOMOB MAJIBIX 1
MEePHUOIOB
3 Oco0eHHOCTH 3aM0IHEHUS AIEKTPOHHBIX 1
opbOuTanelr aToMOB OOJIBIINX EPHUOJIOB
CrerneHb OKUCIICHUS U BAJICHTHOCTD
5 Bujapl XUMHUYECKOM CBSI3U 1
OOMEHHBIN U JTOHOPHO-aKIICITOPHBII
6 MeXaHHU3M 00pa30BaHUs KOBAaJICHTHON 1
CBs3U. MeXMOJIEKYIIsIpHBIE
B3aNMOJICHCTBHSA
TuIBI KPUCTATUIMYECKUX PELIETOK,
7 O0COOCHHOCTH CTPOCHHUS 1
KPUCTAJUTMYECKUX PEHIETOK
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUIA
8 KPUCTAJUTMYECKON pEeETKU U BUJIA 1
XUMHUYECKOU CBSI3U
9 Knaccudukanus XuMHUuecKux peakuui 1
0 Pa3JIMYHBIM MTPU3HAKAM
10 DHepreTuka XUMUYECKUX PEaKLUi. 1

TennoBoii 3QPeKT XUMUIECKOHN peaKIuu




11

3akoH ['ecca u ero cieacTBUs

12

BbruuciieHus o TepMOXUMHUYECKOMY
YPaBHEHUIO PEAKIIUU: TETLIOBOTO

s dekTa XUMHIECKON peakiuu Mo
KOJINYECTBY BELIECTBA, MACCE HITH
00BEMY TPOpPEArupoOBABIIETO HIIN
00pa30BaBIIIerocs BEIMIECTBA

13

14

[ToHsATHE O CKOPOCTH XMMHUYECKON
peakuuu. 3aKOH AEHCTBYIOLIUX Macc
Oueprus aktuBauuu. [lonstue o
karanuze. DepMeHTh. UTHTHOUTOPBI.

15

@DakTOpBI, BIUAIOIIME HA CKOPOCTh
XUMHYECKON PEeaKINU

16

17

18

ITorsaTHE 0 XUMHUUECKOM PaBHOBCCHUH,
npuHuun Jle [latense

CDaKTOpBI, BJIMAOIIKWE HA COCTOAHHEC
XUMHYECKOI'O paBHOBECHUA.
HpOFHOBI/IpOBaHI/IC BO3MOXXHOCTHU
MPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ
B Pa3JIMYHEBIX YCIIOBUAX

OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxiuu

19

BaxHble OKHCIUTEIN U BOCCTAHOBUTEIIH.
HCpMaHFaHaT KaJlusa

20

CBolicTBa MPOCTHIX BEIIECTB —
METAIOB U HEMETAJIOB, KUCJIOT U COJIEH
— B CBETE IPEICTABICHHI 00




OKHCIINTCIBHO-BOCCTAHOBUTCIBHBIX
p€aKknusax

[IpakTuueckas padora Ne 1. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME

21 «OKHUCIINTEIBHO-BOCCTAHOBUTENbHbBIE
peaxmm»
Kontponbnas padora Ne 1 mo teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUSCKUX PEAKIIUI»

93 PacTBOpeHue kak PU3NKO-XUMUYECKUI
nporuecc

24 DNEKTPOIUTHI U HEITEKTPOIUTHI

o5 Teopust MeKTPOTUTHUECKOM
JUCCOLIMALIUU

26 HonHoe npoun3BecHIE BOIBI.
Bopopoanslii moka3zatenb

97 DNEeKTPOIUTHYECKAs UCCOLUAINS
KHCJIOT, OCHOBAHHI U COJICH

28 Peakmuu nonHoro oomMeHa
CBolicTBa KHCJIOT, OCHOBAHUN U COJIEH B

29 CBETE MpeACTaBIeHU 00
3NEKTPOIUTUYECKOHN TUCCOLAINN

30 KadecTBeHHBIE peakIuy Ha HOHBI
[IpakTuueckas padora Ne 2. Pemenue

31 AKCIIEPUMEHTATBHBIX 3324 TI0 TEME
«DNEeKTPONUTHIECKAS TUCCOIHALIHSI

32 I'unponus coneit

33 Wonubie ypaBHEHUS THAPOIN3A COJICH




34

[IpakTuueckas padora Ne 3. Pemenue
AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«'unponus conen»

35

Brerunciienus Macchl NPOYKTa pEAKLIUI
10 U3BECTHOM Macce OJTHOIO M3
HCXOAHBIX BC€IICCTB, B3ATOI'O B BU/IC
pacTBOpa, COACPIKAIIETO ONPEICTEHHYIO
KOHIICHTPAIIUIO paCTBOPEHHOTO
BEIIECTBA

36

KonTtponpsHast padora Ne 2 o teme
"DNIEKTPOTUTHYECKAS JUCCOIHAITHSI.
XUMHUYECKUE PEaKIiu B pacTBopax”

37
38

OO0m1as XxapakTepucTUKa HEMETAIIOB

OO01mas xapakTepuCTHKa raJlOreHOB

39

40

XUMHYECKHE CBOMCTBA IraJIOr€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

XnopoBogopoa. CosisiHast KUCIO0Ta

41

[IpakTuueckas padbora Ne 4 o Teme
"TTosrydyeHune CoaTHOM KUCIOTHI,
u3y4yeHue e€ cBOICTB"

42

43

44

IToHsiTHE O KUCIOPOACOIEPHKAITUX
KHUCJIOTaX XJOpa U UX CONSAX
Brrunciienus o ypaBHeHUSIM

XUMUYECKUX PEaKUUi, €CIM OJJUH UX
peareHTOB J1aH B U30BITKE

Baxwuelimme coeMHEHU XJI0pa U UX
HaxO0XJEHUE B IPUPOJIE




OO0mmas xapaktepucTrka 31eMeHToB VIA-

45
TPYIIIBI
CtpoeHue u CBOWCTBA TPOCTOTO

46 BEIIIECTBA CEePbl. AJUIOTPOITHBIC
MOJU(PHUKAILIH CEPBI

47 CepoBoiopor, CTPOCHI/IG, ¢dusnyeckue u
XUMHYECKHE CBOWCTBA

48 OKcubl cepsl

49 CepHucrast KuciaoTa u e€ coiu.

50 CepHas KucioTa u ee colu

51 IIpoMblIIIIEHHOE TTOTYYEHUE CEPHOM
KHCJIOTBI
HaxoxneHue cepbl U €€ COSTMHCHUHN B

59 npupojie. XMMHUYECKOE 3arpsi3HEHHUE
OKpYKaIOIIEH Cpelibl COETUHEHUSIMU
cephl
Bbruunciienust Macchl IPOAYKTa PEaKIu

53 M0 U3BECTHON MaccoBOil (00BEMHOI)
none (%) ero BbIXoa OT TEOPETUIECKU
BO3MO>KHOT'O
Brruncnenust maccoBoit (00bEMHOIN)

54 noiu (%) BbIX0/1a TPOIYKTa PEAKIIUHU 110
U3BECTHOH Macce (00BEMY) HCXOTHOTO
BEIIIECTBA U MIPOIYKTA PEaKIHH

55 OO0m1as xapakTepucTuka 3J1eMeHToB VA -
TPYIIIBI

56 A30T, pactipocTpaHeHHE B IPUPO/IE,

buznyeckue 1 XuMHUYECKHe CBONCTBA




AMMHaK, ero GuU3nIecKue 1 XUMHYECKHIE

57 .
CBOIiCTBa

58 Conu aMMOHUS
[TpakTrueckas padota Ne 5 o Teme

59 "ITonyuyenne aMMuaKka, H3y4eHHE €T0
CBOMCTB"

60 Oxcuper azota (1, 11, 11, 1V, V)

61 A3oTuctas KucioTta. A30THas KUCIOTa

62 [IpompllIEHHOE MOyYEeHHE a30THOU
KHUCIIOTHI
Hurpatel u auTputhl. XUMH4eCKOE

63 3arpsi3HEHUE OKPYKAIOMIEH CPeIbI
COCAMHEHUSIMH a30Ta

64 ®docdop, aIOTPOITHBIE MOIUPUKAIIUH
docdopa

65 Oxcunst pocdopa (I, V) u pochopnas
KHCTIOTa
[TonsiTHE 0 MUHEPATHHBIX YIOOPEHUSX.

66 3arpsi3HEHUE IPUPOTHBIX BOTOEMOB
COeTMHEHUSIMU a30Ta u docdopa

67 VYraepon, ero alnjaoTponHble
Moau(UKAIIMU U CBOMCTBA
Oxkcupsl yraepoaa, ux Gpusndeckue u

68 XUMHUYECKHE CBOMCTBA. DKOIOTUYECKUE

npoOJIeMbl, CBS3aHHBIE C OKCHIOM
yriepona (1V)




69

[IpakTuyeckue paboter Ne 6 o Teme
"ITonyuenune oxcuaa yriepona (1V) u
W3y4YEHHE €ro CBOMCTB"

70

71

72

YroapHas KMCIIOTA U €€ COJIN
[TepBoHavabHBIC TOHATHS 00
OpPraHWYECKHUX BEIECTBAX KaK O
COCIMHECHUSX YIIIepo1a

HpHpOI[HHe HCTOYHHUKHU YIIJICBOAOPOAOB

H UX POJIb B 6BITy H IIPOMBIIIJICHHOCTH

73

TTousTiie 0 OMOTOTUYECKHU BAXKHBIX
OpPraHWYECKUX BEIECTBAX — KHUPaAX,
Oenkax u yriieBojax

74

75

Kpemnnii, ero ¢pusznueckue u
XUMHYECKHUE CBOMCTBA

Oxkcun kpemuus (1V), kpemHueBas
KHCIIOTA, CHIIUKATHI

76

77

78

bop. bopHas kucnora

[Tpaktunyeckas padora Ne7. Permenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
«Baxnelmme HeMeTauIbl U UX
COEJITMHEHUS»

Boruncnenus maccol (00b€Ma; H.Y.)
NPOJIYKTa PeaKIMK MO JaHHOW Macce
(00BEMY) HCXOTHOTO BEIIECTBA,

COZICPIKAIILETO ONPEIeIEHHYI0 MACCOBYIO

JIOJTIO TIPUMECEN




79

KonTtponbnast padora Ne 3 o teme
«Baxuenime HeMeTaJUIbl U UX
COEIMHEHUS.

80

OO01m1ast XxapaKTepPUCTHKA XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBaHHH
ux nonoxenus B [ICXD I.U.

Meupeneena

81

82

83

Mertamibl A- u b-rpynn

MeTtamnnueckasi CBsI3b U MeTaJNINYECKas
KpUCTaJUIMYECKasl peiéTka. 3aBUCUMOCTh
(UBUYECKUX CBOMCTB METANIOB OT
CTPOCHHUSI KPUCTAILIIOB

O6H_[I/Ie XHMMHYECKHE CBOMCTBA METAJIJIOB

84

85

86

OO6mrme crnocoObI MOTyYeHHsI METAJUIOB,
MeTairyprust. CriaBbl

DJEeKTPOJIN3 PaCIUIaBOB U PAaCTBOPOB
coJiel Kak OJIH U3 CIIOCOOOB MOTY4YEHUS
METaJIOB

Berauciienus mo ypaBHeHUSIM
3JIEKTPOJIM3a PacIlIaBOB U paCTBOPOB
BEILIECTB

87

88

89

ITonsiTue 0 KOPPO3UU METAIIOB
Brraucnenus cocraBa cMeceit ¢
HCIIOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUU

Paznuunbie TUIBI BEIUMCIIEHUH 110
YPaBHEHUSIM XUMHUYECKUX PEaKLUN

90

Mertamibl A-rpynmn. [l{enounsie MeTamibl




01 Haxoxnenue B npupoae. CoiicTBa
HIEJIOYHBIX METAIIJIOB

92 Oxcupl ¥ TUAPOKCHIBI HATPUS U Kallus

93 IllenoyHO3eMeIbHBIC METAIIBI

94 Baxneime coeTMHSHNS KBNS,
CBOMCTBA, IPUMEHEHHUE

95 JKEcTKkoCTh BOIBI U CIIOCOOEI €6
yCTpaHEeHHs
[TpakTuueckas padora Ne 8 o reme

96 "YEcTKoCTh BOIBI M METOEI €€
ycTpaHneHus"

97 AmoMuHUH

98 AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHUIA ATFOMUHUS

99 OO6mias xapakTepucTuka MeTaJuioB b-
rpyni (Mo6OYHBIX MOATPYIII)

100 [lepBoHauaNbHBIE IPECTABICHHS O
KOMIUICKCHBIX COSIMHCHUSIX

101 Menn u cepebpo

102 [IpencraBiaenust 06 aMMHAYHBIX
KOMIUIEKcax cepedpa u Meau

103 Huak

104 AMdoTepHbIe cBONCTBA OKCHIA U
TUAPOKCHUIA IMHKA

105 Kenezo

106 Oxcuipl, TUIpOKCUIBI 1 comu xene3a (1)
u xenesa (111)




107

YyryH u cTajb — CIUIABbI XKelle3a

108

109

110

[Tpaktuueckas padota Ne 9. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«BaxkHeine MeTamisl 1 UX
COCIMHCHMUS

Brrancnenus cocraBa cMecei ¢
HCIIOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUU

Paznnunble TUITBI BEIYUCICHUN 11O
YPaBHEHUSAM XUMUYECKHUX PeaKLui

111

KonTtponpHast padora Ne 4 o teme
«BaxkHeuiime MeTauibl U UX
COEIUHEHU S

112

113

besomacHoe ncnoib30BaHNEe BELIECTB U
XUMHUYECKHUX PEAKIHM B ObITY

HoBeie maTepuansl 1 TEXHOJIOTUU.
IIprHIMIIBI «3ENEHON XUMUK)

114

115

116

117

XuMUs 1 310pOBbE

XUMHUUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEH
cpensl. [loHsTre o npeaenbHO
JlOHyCTI/IMOI\/JI KOHIIGHTpaIII/II/I BCIIIECTB
(ITAK)

DKoNoru4ecKkue npoOIeMbl, CBSI3aHHBIE C
COEMHEHUSIMHU YIJIEPOJa, a30Ta, CEPBHI,
TKETBIX MeTaJ'[J'[OB.POJ'Ib XNUMHUHU B
pelIeHnH SKOJIOTHIECKUX TTPOOIeM

[lepronnueckuii 3aKOH U
Ilepronnueckas cucTeMa XUMHUYECKHUX




9JICMCHTOB B CBCTC TCOPHU CTPOCHUA
aToMa

118

119

120

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHWYCCKHUX JJIEMCECHTOB U UX
COCIMHEHUH B IIEPUOJAX U IPYIIIAX

CTpoeHue BellecTBa B TBEPAOM, KUIKOM
¥ Ta3000pa3HOM COCTOSIHHH. Buib
XAMHUYECKON CBA3U

Knaccudukanuss XaMUYECKHX peaKIui
10 Pa3JIMYHBIM ITPU3HAKAM

121

[IporHo3upoBanue BO3MOKHOCTH
IIPOTEKaHUsI XMMUUYECKUX MpEeBpallieHui
B Pa3JIMYHBIX YCIIOBHUSIX HA OCHOBE
IPEeCTaBICHUN XUMUYECKON KMHETUKHU U
TEPMOJIMHAMUKH.

122

XUMHUYECKUE PEAKIIUU B PACTBOPAX.
I'maponus conen

123

124

CBolicTBa KHCJIOT, OCHOBAaHUM M COJICH B
CBETE MpeACTaBICHUM 00
ANEKTPOIUTUYECKON AUCCOIUALINH

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. JNEeKTPOIIN3.

125

[IpakTuueckas pa6ora Ne 10. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«XUMHUYECKUE PeaKIum»

126

[TpakTrueckas padorta Ne 11. Pemenue
SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME




«MeTanbl, HeMeTaIbl U UX

COC/IMHEHUSD)
127 PesepBHblil ypok 1
128 PesepBHBIIT ypok 1
129 PesepBHblil ypok 1
130 PesepBHBIIT ypok 1
131 PesepBHbIil ypok 1
132 PesepBHbIit ypok 1
133 PesepBHEIi ypok 1
134 PesepBHbIit ypok 1
135 PesepBHEIi ypok 1
136 PesepBHbIit ypok 1
OBUIEE KOJIMYECTBO YACOB I10 136 11

I[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

8 knacc, Xumusi, Epemun B.B., Ky3emenko H.E., JIpo3noB A.A. u apyrue; noj
penakmueit Jlynnna B.B., O61iecTBo ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO
"IIPODA"; AkimmonepHoe o6miectBo "MznarensctBo "lIpocsemenue”

9 xnacc, Xumus, Epemun B.B., Ky3pmenko H.E., [Ipo3noB A.A. u apyrue; noja
penakmueit Jlynuna B.B., O61iecTBo ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO
"IIPOD®A"; AkuronepHoe obmectBo "M3narensctBo "[Ipocsemnienue"

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



