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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YpOBEHb) COCTaBJIEHA HA OCHOBE TPeOOBAaHUM K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIET0 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yuetoMm (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3paboTaHa C LETbI0 OKa3aHUs METOJUYECKON
MOMOIIM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM [Oa€T MPECTaBICHUE O LENAX, OOILIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4e€OHOIro
IIpeIMETa, ONpeAeIsaeT 00s13aTeIbHOE NPEIMETHOE COJIEP)KAHKE, €ET0 CTPYKTYPY I10
pazmenaM M TeMaM, paclpeielieHue [0  KjaccaM, PEKOMEHIyeMYIO
[OCJIEI0OBATEIbHOCTh  MU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKH Y4eOHOTO TMpolecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 1O XMMHUHM — YYHUTBIBAIOTCS
BO3MOYKHOCTH Y4€0OHOTO IMpeAMETa B pealu3aldud TPeOOBAaHUM K IJIaHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-IIO3HABATEIIbHON  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusl.

N3yuyeHne XMMHUM Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO IMOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOydalolUXcs, Ha NPOAODKEHHE OOYy4YeHHMs Ha YPOBHE CpPETHETO
o011iero oOpa3oBaHus.

3HaHME XUMHH CIYKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oy4arolerocsi, ero MpeACTaBICHUH O MaTepHaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPaAOT (POPMUPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPAIICHUAX SHEPTUN U
BEIIECTB B TPHPOJE, O MYTAX pEUICHHs TI00ANbHBIX MPOOIEM yCTOHYMBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUUYECKOM, IPOJIOBOJILCTBEHHOM
po0eM, MpoodIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET  peaqu3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dhopMUpOBaHUS KYJIbTYPbI IMYHOCTH O0YYAIOIIMUXCS, X 00111eH U PYHKIIMOHATILHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBINIJICHUS] U TBOPYECKHX CIOCOOHOCTEN
OOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENbHOM Yy4eOHON  JedATeTbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCHOHATILHOMN €SI TEIbHOCTH;



3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINIICHUS, 3aKJIIbIBAET OCHOBBI
MIPEICTABIICHUA O €UHCTBE MPHUPOIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM ATAIllOM B
(bopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B AIKOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIe HampaBIICHWS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIM(PUKON
cCoJlep KaHMUsl TpeIMeTa, KOTOpBIM SBJSETCS NEAarormueckyd aJaanTHPOBaHHBIM
OTpaXEHUEM ONPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

VYriyOnéHHbIA Kypc XMMUU OCHOBHOTO OOIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIONMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUH, OCHOBOIIOJAraloluX MpeICTaBICHUN OOIe XUMHUM U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CrtpykTypa coiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojepkaHue CKIAIbIBACTCS U3 CHUCTEMBbI
MOHATHH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE U CHCTEMBI TTOHATUH O XUMHUYECKON
peaknuu. O0Ge ATH CUCTEMBI OPTAaHW30BAHBI MO MPHHITUIY ITOCIEIOBATEIHLHOTO
Pa3BUTHS 3HAHWW HA OCHOBE TEOPETHUECKHUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHUH;

YYEHHSI O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 SIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHBI SMIIMPUYECKU IMOTYyYEHHBIC
dakTtel. TeopeTndyeckre 3HAaHUS PA3BUBAIOTCS MTOCIIEIOBATEIHLHO OT OJHOTO YPOBHS
K JpyromMy U 0O0€CHeuYMBaIOT OOYyYalOIIUMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJIACTH TPAKTUYECKOTO MPUMEHEHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue coaepKaHUsS MPOTPAaMMBl IO XHUMHH  IMPOUCXOJHUT  C
WCITOJIb30BAaHUEM 3HAHUI M3 paHee H3yUYCHHBIX YUSOHBIX MPEIMETOB: OKPY KAIOITUH
Mup, 6uosiorusi, pusnuka, MaTeMaTuka, reorpadus, TEXHOJOTUsI, UCTOPHSI.

[IporpamMMa oOCHOBHOTrO 001Iero 00pa3oBaHUA MO XUMHUHU (YrIIyONEHHBIN
YpPOBEHb) OpPHUEHTHpPOBAHA Ha COXpaHeHHE (PYHIAMEHTAJLHOTO XapakTepa
oOpazoBaHus, cnenuPuku y4yeOHOro mpeaMeTa U OOECIEeUEHUE YCIEIIHOTO
oOydeHMs] Ha CIEQyIolIeM YypoBHE oOpa3oBaHusd. B mporpamMme 1o XuMHH
peanu3yeTcsl pa3BUBAIOIIAS M TPAKTHYECKAsT HAMPABICHHOCTh OOyUYEHUS XUMUH,
mupdepenumanus  oOydeHus,  BKIIOYArOMias  OpOQUIbHYIO  MOATOTOBKY
OOyJarommMxcss M TIOCJEAYIONee CaMOOTpPEIEICHINE B BHIOOpPE HaIpPABICHHUS
oOydeHus B NpoPUIBHBIX Ki1accax.



YrnyOnéHHoe uW3ydeHHe XHMMHHM  CIIOCOOCTBYET  pealnu3aluy  3ajad
pohecCHOHANBFHOM OPUEHTAIIMU M HAMIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KOKIOMY OOydYaronmeMmycsi NpOSBUTh CBOM HHTEJUICKTyalbHbIE M TBOPUYECKHE
CIIOCOOHOCTH IIPU U3YYEHHUH YUeOHOTO MpeaAMETa, HEOOXOIUMBbIE JIJIS TPOI0JKEHUS
oOpa3oBaHus U JaldbHEHIIeH TPYI0BOH IESITEIbHOCTH.

[Iporpamma 1o xumuu (yrayOnEHHBIM YpOBEHb) MNpEIHA3HAYEHA JUIS
UCIIONb30BaHUsI B 00Pa30BATENbHBIX OPTraHU3AlMX, PEATU3YIOMINX MPOTPaMMBI
nuddepentiupoBanHoro (yriayOoaéHHOro, MPO(PUIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOTI'O 00I1IeT0 00pa30BaHMsI.

OOpazoBaTenbHble (PYHKIIUU XUMHUU, U3y4aeMOW Ha yrJIyOJICHHOM YPOBHE,
peanu3yloTcs B mpolecce GopMUPOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, O0JACTH NMPAKTUYECKON NEATEIbHOCTH
YeJl0BeKa M OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. 3ajada ydeOHOro
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbBI XUMHUYECKUX 3HAHUN — BAXKHEHIIINX
(aKTOB, MOHATUMN, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHPOBO33PEHUYECKOTO XapaKTepa, f3blKa HAYKH, B MNPUOOIMIEHHMH K HAyYHBIM
METOJaM TO3HAaHUSI TPU H3YUYCHUM BEIIECTB M XUMHUYECKUX PEaKIUi,
(GbopMHUpPOBaHUY U PA3BUTUHU MTO3HABATEILHBIX YMEHUN U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHWHW B Y4YEOHO-IO3HABATEIIbHOW M  y4eOHO-MCCIIEeI0BATEIhCKON
NesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MOBCEHEBHOM KU3HHU.

[enn u3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh 00YYEHUS HA Pa3BUTHE U
caMOpa3BUTHUE JTMUYHOCTH, POPMUPOBAHUE €€ MHTEIJIEKTA U 00IIEH KyIbTYPHI.

N3yueHne XUMUU HAIIPABIICHO HA JOCTUKEHUE CIEIYIOIINX LEIeH:

(GbopMHpOBaHWE HMHTEIUIEKTyaJlbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM JKU3HU;

dbopMHpOBaHNE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOM KapTHUHBI MHUpA, KaK OCHOBBHI JIJIi TOHUMAHUS XUMUYECKOW CTOPOHBI
SBJICHUI OKPY>KAIOIIEro MUpPa, OCBOECHUE SI3bIKA HAYKH;

NpUOOIICHUE OO0ydYaroluXxcsi K CaMOCTOSITEIbHOM TIO3HABATEIBHOU W
UCCIIEIOBATENbCKOM  JIESITEIbHOCTH, K  HAy4YHbIM  METOJlaM  [O3HaHUf,
dbopMHpOBaHEe MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00me  (PYHKIMOHAIBHOM U €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM 4YHUCJE YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKPYXAaIOLEro MHUpA, MCHOJIb3Yys 3HAHUS W OMNbBIT, NOJYYECHHbIE NMPU H3yYECHHH
XUMUH, MPUMEHSITh UX TIPU PEIICHUH TPOOJIEM B MIOBCETHEBHON KU3HU U TPYAOBOU
NEeATEIbHOCTH;



pa3BuTHE Yy OOy4aloluXcsl HHTEpeca K M3YUYCHHI0O XUMHH U cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBalMA K OCO3HAaHHOMY BBIOODPY
COOTBETCTBYIOIIETO PO U HAIIPABICHHOCTH JAJIbHEUIIIETO 00yUYCHHS,;

OCO3HAaHUE LIEHHOCTH XMMUYECKUX 3HAHUU B KM3HHU YEJIOBEKA, IOBBIIICHUE
YPOBHSL 3KOJIOTUYECKOW KYJIBTYpbl, HENPUATHE JAECUCTBUN, MPUHOCALIUX Bpen
OKPYKaIOWIEN CPEeJI€ U 3JOPOBBIO JIOJICH;

NpUOOpPETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJIFOUEBBIX KOMITETEHINH ), HEOOXOAUMBIX JIJISl pa3JIMYHbIX BUJIOB I€ATEIBHOCTH.

Ha yriny6nénnoe uzydenue yueOHOro npeamera «XuMus» otBogutcs mo 102
yacoB B 8 u 9 kiaccax (3 waca B HeJNENI0), TO €CTh 2 Yaca B HEACNIO 3a CYET
obs3aTenbHOM yactu OOIT OO0 u 2 yaca 3a cuét yactu OOIT OO0, hopmupyemoit
y4acCTHHKaMU 00pa3oBaTellbHbIX OTHOIIeHW. Bcero 204 wyaca 3a nBa rona
oOyJeHus.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESATENbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3HU yenoBeka. Kparkue cegeHust oo
HMCTOPUU BO3HHUKHOBCHMS U Pa3BUTHS XMUMHUU. XUMHS B CHUCTeME HayK. Tena u
BelecTBa. PU3NYECKHE U XUMUYECKHUE CBOMCTBA BEILIECTB. ArperaTHble COCTOSHUS
BemecTB. lIoHATHE O TEOPETHYECKMX M SMIMPHUYECKHX METOAAX MO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHus 0 Hay4HOM ITO3HAHUU HA HMIIMPUYECKOM
ypOBHE: HaAOJIOJCHUE, U3MEPEHUE, IKCIEPUMEHT, MOJEINPOBAHNE, BBIUMCIICHHUE.
[IpencraBieHust 0 HAyYHOM TO3HAHUU HA TEOPETUYECKOM YPOBHE: HayUHbIE (DAKTHI,
npo0iema, ruroTes3a, TEOpHUs, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MH(POpMAITIH.

[TonsitTue o MeTogax pabOTHl ¢ XMMUYECKUMHU BemiecTBaMu. OO0pyaoBaHMe
HIKOJILHOM XuMuyeckoi Jnabopartopuu. IIpaBuia Oe3omacHoro oOpaiieHus ¢
BEILLECTBAMH U JTJAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, IPUPOAHBIE BOJIbI, TOPHBIE MMOPObI U MUHEpaIbI. [I0HATHE O TOMOT€HHBIX U
rereporeHHbIx cMecax. CrnocoObl pazneneHus cMeceid. OuncTka BEUIeCTB.

BemectBa U XuMUYECKHE peakUUU. ATOMBI M MOJEKYJBl. XHWMHUYECKHUE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BEIIECTBA.
Mertannel 1 HemeTasuibl. BelecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnyeckasi popmyiia. BaleHTHOCTh aTOMOB XMMHUUECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OnpeneneHue BAJIEHTHOCTH 3JIEMEHTOB 110
dbopmynam OMHAPHBIX COETUHEHUI U cOCTaBIeHUE POpMYI1 OMHAPHBIX COETMHEHUM
[0 BAJEHTHOCTH 3JIeMEHTOB. OTHOCUTENbHAss aToOMHas macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBast [0 XMMHUYECKOTO AJIEMEHTAa B COECIMHEHUMU.
Haxoxnenue npocreiimieit ¢opMyIibl BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KosmmuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMocCBs3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€IUHUI] BemiecTBa. Pacuersl mo ¢dopmynam
XAMUYECKUX COe€AMHEHUN. MoJiisipHas Macca cMecH BemecTB. MonbHas moJist
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimen ¢GhopMyIibl
BEILIECTBA 110 MOJIBHBIM JIOJISIM JJIEMEHTOB.

Pu3N4eCKne U XMMHYECKHUE SBJICHUA. XMMHUUECKash PEAKLUs U €€ NPU3HAKHU.
VYcnoBus npoTeKaHUss XUMHYECKUX PEaKLHil. 3aKOH COXPAHEHHUsI MacChl BEUIECTB.
ATOMHO-MOJNeKysipHas Tteopusd. KuzHb u aestenpHocTh M.B. JlomoHOCOBa.
XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COETMHEHMS, PA3I0KEHNUS,
3aMeneHus, 00MeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.



OKCIEpUMEHTAIbHOE M3Y4Y€HUE BEIIECTB U SIBICHUH. 3HAKOMCTBO C
XUMUYECKON TIOCYZI0M, C TpaBWiIaMH pabOTel B JabopaTopuu W TpUEMaMU
oOparenus ¢ 1abopaTopHbIM 000pynoBanueM. M3ydeHune u onrcanne Gu3nIecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BELIECTB — METANIOB W HEMETaJUIOB.
HabGmonenune gusnueckux (IiaBjieHWe BOCKa, TasHUE JIbJla, pacTUpaHUe caxapa B
CTyNKe, KHUIIEHHWE U KOHJIGHCAIlus BOJbI) W XUMHUYECKUX (TOpEHUE CBEYH,
MMPOKAJIMBAHUE MEIHOW MPOBOJIOKHU, B3AUMOJCUCTBHAE COJbI WM MeJa C COJSHOU
KHUCIIOTOM) siBeHUM. O3HAKOMJIEHHE C 00pa3liaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenne u onucaHue TMPU3HAKOB TMPOTEKAHUS XUMHUYECKUX PpEaKIui
(pa3noxeHue caxapa, B3aUMOJICMCTBHE CEPHOWM KHUCJIOTHI C XJIOPUIOM Oapus,
MOJTyYEHHUE U pasyioxkeHnue ruapokcuaa meau (11) mpu HarpeBaHuu, B3aMMOICHCTBHE
xenesa ¢ pactBopom conu Menu (II). Mzyuenue cnoco0oB pasnenieHus: cMmecent (¢
MTOMOIUIBIO MarHura, buabTpOBaHKE, BBI[IAPHBAHUE, TUCTUIUISLIAS,
xpomartorpadus), TPOBEIACHHE OYUCTKU IOBapeHHON conu. HabOmogenue wu
ONMCAHUE ONBITOB, WITIOCTPUPYIOIINX 3aKOH COXPAHECHUSI MACCHI.

BaxHeillne npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3oB. CocTraB BO3ayxa. 3aKOH
ABoraapo. Monspublii  00€M Ta30B. OTHOCUTENbHAS IUIOTHOCTh Ta30B.
Omnpenenenre OTHOCUTEIILHON MOJIEKYJISIPHON Macchl ra3000pa3HOTO BEIIECTBA T10
U3BECTHOM OTHOCHUTENBHON IIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B MpHU
XAMHUYECKUX PEAKIUAX.

Kucnopon — snemeHT M mpocrtoe BemecTBO. HaxoxkaeHnue kuciopona B
npupoe, puzndeckue 1 XMMUYECKHEe CBOMCTBA (PEaKIMy TOPEHUS U OKUCIICHUS).
[Iponecchl okucneHus B xuBoil mpupoae. Oxcuabl. [Ipumenenue kwuciopona.
Cnioco0bI moTy4eHus KUCI0opoaa B 1abopaTOpuu U NMpOoMbIIIeHHOCTH. [ToHsaTHEe 0
katanuzatope. KpyroBopor kwuciopoga B npupoae. O30H — auIOTpOIHAS
Moaudukamus Kuciopoa. O30HOBBIH CIIOH, €T0 3HAYCHHE TSI YKUBBIX OPTaHI3MOB.
Paspyiienue 030HOBOTO Ciosl.

TennoBolt 3h(dekT XUMHUECKOW peakluuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- Y DHIOTEPMUUYECKUE peakuuu. TorumBo. Mcnonbs30BaHue yriisi U METaHA B
KauyecTBEe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o maparukoBoM ddekTe.

Bonopon — snemenT u npoctoe BeuectBo. Haxoxnenne Bogopoaa B Ipupoze,
bu3nYecKue U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI oiyueHus. [lonstue
0 KHUCJIOTAaX U coJisiX. Micronp30BaHue BOJIOPOAA B KAUECTBE TOILIMBA.

Bona. ®dusnueckue cBoumcTBa BOAbl. Boma kak pactBoputesnb. PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPUMOCTH BELIECTB B BOJE.
@dakTophl, BIUAIONIFE HA PACTBOPUMOCTH TBEPABIX U Ta3000pa3HBIX BEIECTB.
Crioco0bI BhIpaKeHHSI KOHIIGHTPAIIMU PAaCTBOPOB: MAacCOBasi JOJII PaCTBOPEHHOTO



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

Xumudeckue cBoiictBa Boabl. [lonstne 00 ocHoBaHusax. I[lonstue 00
MHIUKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arps3HEHUE NPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJ.

Knaccudukarnus neopranmueckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJOB:  coyeoOpa3yromue (OCHOBHBIC, KHCJIOTHBIE, aM{(OTEepHBIE) U
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIATypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHHS OKCHIOB. OU3NUECKHE U XapPAKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCUIOB
(B3auMOJIEHCTBUE C BOJOW, C KUCIOTAMH U OCHOBAHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJECPIKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanmsa kucior. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3auMOAEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSMH U COJISIMU).
Psan aktuBHoctn MetraiuioB H.H. bekeroBa. Ilonydenme xucnor. Kucmorel B
pUpo/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcunoBanus. Kmaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPHUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHaIbHbIC Ha3BAHUS
ocHoBaHui. Illenoun, mx cBOMCTBa (B3aMMOJEHCTBHUE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMH) M CIOCOOBI mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBa (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTyYeHUs. AMDOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX THUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICHCTBHUE C KUCIOTAMH U IIEI0OYaMHK) U
MOJTyYEHHE.

Comu  (cpegHue, KuUCIbIe, OCHOBHBIC, JBOHHBIE). MexayHapoaHas
HOMEHKJIATypa cojer. TpuBHanbHble Ha3BaHUs coer. OU3NYECKUE U XapAKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha IPUMEPE cpeaHux coie. [lomyuenue conen.

['eneTnueckas CBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATbHOE U3YUEHNE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OMPEIECIICHUE COAEPKaHUS KHUCI0pOJia B BO3IYXE;

MOJIy4eHHE, COOMpaHne, pacliO3HABAHUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HaOIOICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM ¥ YCJIOBHMA
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPESHHUS;

O3HAKOMJIEHUE C 00pa3laMyu OKCHUJIOB U ONHMCAHKUE UX CBOMCTB;

MoJIy4eHue, coOupaHue, pacrno3HaBaHWE W WM3yYEHHUE CBOICTB BOIOPOJIA
(ropenue);

B3auMoO/ielicTBIE Bojopoa ¢ okcuaoM menu (II);



UCCIIEIOBAaHUE OCOOCHHOCTEH pPacTBOPEHMsI BEIIECTB C  PA3IUYHOU
pPacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM J0JI€N PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOW KOHUEHTpALMEH
PacTBOPEHHOIO BEILIECTBA;

B3aMMO/ICHCTBUE BOJbI C METAJNIAMH (HATPUEM U KaJIBLIEM );

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBI0 UHANKATOPOB;

UCCIIeJOBaHHE 00pa3L0B HEOPTaHNYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB;

u3ydeHue B3anMoaencTusa okcuaa meau (I1) ¢ pactBopoM cepHOIl KHCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

NOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO MeTajlia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pPAaCTBOPaMU KUCJIOT U LIEJIOYEH;

pElIeHHEe HKCIEPUMEHTAJIbHBIX 3adad 1o TeMme «OCHOBHBIE KJIAacChl
HEOPTraHUYECKUX COCIUHEHUIN.

Ilepuoguvecknii 3axkoHn u Ilepumoamueckasi cucreMa XHMHYECKHX
jiemeHTOB /I. U. MenaesieeBa

Crpoenne aTromoB. XuMuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
pEaKLuu.

[lepBble TOMBITKM KIACCU(PHUKAIMU XUMUYECKUX 3JeMeHTOB. [lonstue o
rpynmnax (CeMencTBax) CXOJHBIX 3JIEMEHTOB: ILEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, TajJoreHaX, MHEPTHhIX (OJaropoJgHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognueckuit 3akoH. OTkpbITHE [leproanyeckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux sneMeHToB /[[. W. Menneneesa. KopoTkomepuoanas u
JuMHHOMepuoaHas Qopmbl Tabmuubl  «llepuoanueckas cucreMa XUMHUYECKHX
sanemenToB /. 1. MenneneeBa». [lepuoast u rpynmsl (A- u b-rpymibn).

Crpoenue aromoB. CoctaB atomHbIX saep. M3otombl. PaanoakTUBHOCTD.
DNEKTPOHBL. DJNEKTPOHHAsT OpOUTaIb. DHEPreTUYECKHe YPOBHU W MOAYPOBHU
atoma: s-, p-, d-opOurtanmu. DNEKTPOHHBIE KOH(PUTYpalUd M 3JIEKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. DU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuojia U rpymnmsl 3aemMeHTa. CTpoeHue 3JeKTPOHHBIX 000JI0Y€K aTOMOB
nepBbIx 20 xumuueckux 35eMeHToB [lepnoanueckoi cucremsl 1. . Menneneena:
pacupenesieHue 3JIEKTPOHOB 110 JHEPreTUYECKMM YPOBHSM, IIOAYPOBHSIM U
opouransm. Gusnuecknii cmpicn [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO IpynnaM 1 nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCJMHEHUN XMMHUYECKHUX 3JIEMEHTOB B IEPUOJAX U



rpynmnax. XapakTepUCTUKA XHWMHYECKOrO 3JIEMEHTa [0 €ro IOJOKEHHUIO B
[lepnomnueckou cucreme /1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHueneeB — y4yeHbIM U
IpaKIaHUH.

DONEeKTPOOTPUUATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMUYeCKOM CBSI3U: KOBAJIEHTHAS MOJISIPHAs CBSA3b, KOBAJIEHTHAS HENOJIAPHAs
CBsI3b, MOHHAS CBSI3b. MeXaHU3Mbl 00pa30BaHUSl KOBAJIEHTHOM M MOHHOMW CBSA3M.
DONeKTPOHHBIE U CTPYKTYPHBIE POpMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrannnueckue n amopHble BeniecTBa. THUITBI KpUCTAIITNYECKUX PEIIETOK:
WOHHAs1, aTOMHAsl, MOJIEKYJIIPHAs U UX XapaKTEPUCTUKH.

Crenenb okucnenus. OnpeaenaeHue CTerneHe OKUCICHUS aTOMOB B OMHAPHBIX
coeIMHEHHAX.  OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIpomecchbl
OKHUCJIEHUSI U BOCCTaHOBJIeHHA. Oxuciaurenn M BoccTaHoBHUTenu. CocCTaBlIeHHE
YpaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN M PACCTaHOBKA
B HUX KO3((ULUEHTOB METOAOM 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJICJINPOBAHUE CTPOEHUS MOJIEKYJ I[P INOMOIIM PHUCYHKOB, MOJENEM,
AIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

NPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPBl  OKUCIUTENIBHO-
BOCCTAaHOBUTEJIbHBIX peakuil (rOpeHue, peakuu pas3ioKeHus, COSTUHEHMS).

MexknpeaMeTHble CBI3H

Peanuzanmss MeXIpeAMETHBIX CBS3€M INMPU HM3YyYEHWH XMMHM B § Kiacce
OCYULIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: ABJIeHUE (TIpOIlecC), HayuHbI (akxT,
TUIIOTE3a, TEOpUs, 3aKOH, AaHajlu3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHNE, MOJIETb.

®uzuka: sBIECHUS NPUPOIbI, (U3UYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nueckue BEIMYMHBI, EJAMHMIIBI H3MEpeHHs, O00bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTDOCHHE
ra3oB, XUJAKOCTE W TBEPAbIX (KPUCTAJUIMYECKHUX) TE€J, JICKTPUUYECKU 3apsn,
KOJIMYECTBO TEIJIOTHI.

buomnorus: 6uocdepa, horocuHTe3, Mpolecchl 0OMeHa BEIIECTB.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIC
MCKOIIa€MbIE, TOIJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUECKHUE TEXHOJOTHH, CHIPHE,
KOHCTPYKIIMOHHBIE MAaTEPHAJIbI.



9 KJIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHune u yriyOneHue 3HAaHUN OCHOBHBIX pPa3lelioB Kypca 8 Kiacca.
Crpoenne atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
U KauyeCTBEHHBIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIBHOCTb, 3HEPIHs
nonuzauuun). [locnenoBaTenbHOCTD 3aNIOJHEHUS JIEKTPOHHBIX OpOUTANIEH aTOMOB
Majbix mepuofoB. OCOOCHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOUTaNe aTOMOB
Oonpmnx mepuoAoB. lleproguyeckas cucTeMa XMMUYECKUX HJIIEMEHTOB B CBETE
NPEACTABICHU O CTpoeHMM aroma. CTeneHb OKHUCIECHHS W BaJEHTHOCTD.
[IpencraBiieHre 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX AJIIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTtBa. BemiecTBa B TBEpJOM, >KUJIKOM U Tra3000pa3zHOM
COCTOSIHUMA. BHIbl XMMHYECKOW CBSI3U: HWOHHAs, KOBaJE€HTHas (HEmoJspHasi,
noJisipHasA); OOMEHHBIA W JIOHOPHO-aKLENTOPHBIM MeEXaHu3M 00pa3oBaHUs
KOBAJICHTHOM CBA3U.

MexmonexkysipHble B3auMOAECUCTBUS (BOJOpOAHAsl CBsI3b, CHIIbI BaH-nep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELUIETOK — aTOMHAasi, MOHHAs, METaJNTMYECKas,
MOJIEKYJIIpHAs: — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PELIETKU U BUAa XUMUUYECKOU CBS3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTM  IIPOTEKaHUS  XMMHUYECKHUX  pPEaKLUil.
Knaccudukanus XMMHUUYECKUX peakUuid MO Pa3INYHbIM MpU3HAaKaM (IO YUCIY U
COCTaBY YYacTBYIOIIMX B pPEaKUWU BEIIECTB, MO TemIoBoMy 3(deKTy, Mo
VU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO PEarupyrolInX BELIECTB).

DNeMEHThl XUMUYECKON TEPMOIMHAMUKN. DHEPT€TUKA XUMUYECKUX PEAKIIHIA.
TenmoBoit 3PHEeKT XUMHUYECKON peakiuu. DK30- U DHAOTEPMUUYECKUE PEaKIIUH,
TEPMOXUMHYECKHE ypaBHEHMS. 3aKOH l'ecca m ero cneactBusd. Beruucienus mno
TEPMOXUMHUYECKUM YPaBHEHHSIM.

[lIoHATHE O CKOPOCTM XHMHYECKOW pEaKUUU. 3aKOH JEHCTBYIOIIUX Macc.
@DakTopbl, BIAUSIOIINE HA CKOPOCTh XMMHYECKOW PEaKLMH. DHEPrus aKTHBALUU.
[Tonsitue o katanuze. epmentol. THruOUTOPHI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [Tonstue o
XAMHUYECKOM paBHOBecun, mnpuHuun Jle Ilarense. VYcnoBus cMmenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPhI, BIMSIOIMIME HA COCTOSHHE XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHre  BO3MOXKHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
NpEeBpAIllCHU B PA3IMYHbIX YCIOBHUSX HA OCHOBE MPEJCTABICHUN 00 M3yUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKHCIUTENBbHO-BOCCTAHOBUTEIIbHBIE pEaKILMH. OxHCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWATENMM W BOCCTaHOBUTENW. [lepmanranar kaums
(xapaktepuctuka). CocTtaBieHHEe ypaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCTOIb30BaHUEM METO/a AJIEKTPOHHOTO OajaHca.

DNEeKTpoJIMTHYECKAsT auccouranusa. XHUMHUYECKHE pEaklUuu B pPacTBOpax.
Teopus anekTponuTuieckoi nucconuanuu. PactBopenne kak Gu3NKO-XUMHUECKUN
nporecc. IloHAaTne o0 ruOpaTax W KPUCTAUIOTHApPATAX. OIJIEKTPOJUTHl U
HEAJIEKTPOIUThl. KaThoHbl, aHWOHBL. MeXaHU3M AUCCOLMALNAM BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUUYECKOH CBsI3U. CHIIbHBIE U clla0ble 3JeKTPOIUThl. CTENeHb
JVCCOLMANMKM, KOHCTaHTa Jucconnanuu. LMoHHOE TpOM3BENEHHE  BOJBL
Bonmoponuslii  mokaszarens. MHAMKaTOpbl. ODNEKTPOIUTHYECKAS JTACCOLMALUS
KHUCJIOT, OCHOBAHUM U COJIEH.

Peakunu noHHOro oOMeHa. Y CioBusl MPOTEKaHUs PeaKkIil HOHHOTO OOMEHA.
MonexkynspHsie, IOJHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoNCTBa
KHCJIOT, OCHOBaHHWII M COJIEl B CBETE MPEJCTABICHUA OO 3JIEKTPOIUTHYECKOU
nucconnanyu. KauecTtBeHHbIE peakii Ha HOHBI.

I'mppoims conen. loHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SABJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX BEUIECTB — METAIOB H
HeMeTasuioB (TpaduTa U anmmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

VICCJIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XMMUYECKOM pEeaKuu OT BO3IEUCTBUS
pa3snUYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE OOPATUMOCTh XUMUUYECKUX PEaKLUii;

MCCIIEOBAHNUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLUALNAU
KHCJIOT, IIIEJI0YEeH U COJICH;

IIPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIIMX MPU3HAKKA NPOTEKAHMS PEaKLMMA
HOHHOTO 0OMeHa (00pa3oBaHUE OcajiKa, BbIJCICHHUE Ta3a, 00pa30BaHUE BOJIbI);

MIPUMEHEHUE UHIUKATOPOB (JlakMyca, MeTHIIOpaHka u peHosndranenna) ais
ONpENIECIICHNS XapaKTepa Cpelibl B paCTBOPaxX KUCIIOT, OCHOBAHHUN U COJIEH;

IPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPBl  OKUCIUTENIBHO-
BOCCTAHOBUTENBHBIX PEAKLUUH (TOPEHHE, PEAKLIMH PA3IIOKEHHUSI, COEUHEHU );

pacro3HaBaHUE HEOPraHWYECKUX BEIIECTB C IMOMOLIBI0 KAaYECTBEHHBIX
peakuuii Ha UOHBI;

pEIIEHHE OKCIEPUMEHTAJBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENbHO-
BOCCTAHOBUTENbHBIE peakuuu», «l'maponus conei», «DIEKTPOIUTHYECKAS
JTVCCOLAALTUS.

HemeTaJusibl 1 MX COeIMHEHUS



OO6mrast xapaktepuctnka HeMeTauioB. OCOOEHHOCTH CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COCIMHEHUI HEMETAJIIOB.

OOmiasi xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (U3NUYECKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HAa MMPUMeEpE XJIopa (B3auMOIEICTBUE
C MeTajylaMd, HEMeTalllaMu, BOJOW, Iueiaouyamu). XiopoBoaopon. ComsHas
KHCJIOTa, XMUMHUYECKHE CBOWCTBA, MOJydYEHHE, IpUMeHeHue. JlelicTBue Xiopa u
XJIOPOBOZOPOA HAa OpraHU3M YeJIoBeKa. BakHeWIre XJIOpHIbl U UX HaXOKIECHUE B
npupoze. [loHaTre o KuCI0poACOAEPKAUX KUCIOTAX XIJI0pa U UX COJISIX.

VVIA-rpynnel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTE€pPHBbIE CTENECHH
okuciieHusi. CTpoeHue u pU3NYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHBIE MOAU(UKAIIMM KUCIOPOAa U cepbl. XMMHUUYECKHUE CBOICTBa
cepbl (B3aUMOJECHCTBUE C HEMETAIaMU, METAJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOM Kkuciotamu). CepoBogOpoAd, CTpoeHHE, (UIUYECKUE U
XHMHYECKHE CBONCTBA (KHUCIOTHBICE M BOCCTAaHOBHTEIbHBIC CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTaBUTENIM KUCIOTHBIX OKCHIOB. CepHUCTass KHCIOTa M €€ COJIH.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEeACTaBUTENS
KJ1acca KUCIOT U cneruduyeckue). Coau cepHOr KUCIOThl. XUMUYECKUE PEAKIUH,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[TpencraBiaeHuss 0 XUMUYECKOM MPOU3BOJACTBE U CBS3aHHBIX C HUM NMpPOQeccHsx.
[Ipumenenue cepHoOl KUCIOTHI U cynb(aToB. KauecTBeHHbIE peakiuy Ha CYIbPUT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U ee COEIMHEHUN B MPUPO/IE.
XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE
JIOK]IM, 3arpsI3HEHUE BO3/1yXa), CIOCOOBI €ro Mpe0TBPAILICHHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHue B Mpupoje, (pusndyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJENCTBHE C METalUIaMH, BOJAOPOAOM, KuciopoaoM). Kpyrosopor azora B
npupoge. AMMHAK, €ro (U3MYECKME M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PAacCTBOpA), MPUMEHEHUE U MOJTyUYeHHE B JIaDOpaTOPUH
Y MpPOMBINUIEHHOCTH. VMOH aMMOHUS, JOHOPHO-aKUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (PU3MUECKHME U XUMHUYECKHE CBOWMCTBA
(paznokeHue M B3aUMOJICHCTBUE CO IeJoYaMu), NnpuMmeHeHue. KauecTBeHHas
peakiusi Ha uoHbl ammoHus. Okcuasl azota (I, 11, IIL, IV, V). AzotucTas kucnoTa.
A3OTHas KHCIIOTa, €€ MOdy4YeHHe, PU3NIECKUEe U XUMUUYECKHE CBOICTBa (00I1I1e KakK
NPEICTaBUTENS KJIacca KHUCIOT M creuu(puyecKkue), MpuMeHeHne. XUMUYECKue
peakuuu, Jie)alye B OCHOBE IOJIYYEHUs a30THOM KHUCIJIOTHI B IIPOMBIIUICHHOCTH.



Hutpatet u HuTpuThl. KauecTBeHHBIC peakiuu HAa HUTPAT- U HUTPUT-AHUOHBI
XUMUYECKOE 3arpsi3HEHNE OKPYXKAIOUIEH Cpebl COCAMHEHUAMHU a30Ta (KUCIOTHBIC
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, atorponHbie Moaudukamnu Gocdopa (6emnbiit 1 KpacHbIi docdop),
bu3nYecKue 1 XUMHUYECKHUE CBOMCTBA (B3aMMOJIEHCTBHE C METaNIaMH, KUCIIOPOJIOM,
raJloreHaM, KOHIICHTPUPOBAHHBIMHU Aa30THOW W cepHOM kucinoTamu). OKCHIbI
docdopa (III, V), dochopras kuciora, ¢pu3nUecKue W XUMUYCCKHE CBOMCTBA,
nonyuenue. KauectBeHHass peakuuss Ha ¢ocdar-uonsl. [IpencraBieHuss o
ranorenusax dochopa (I, V).

[TonsiTe 0 MUHEpPATBHBIX YA00pEHUsIX. A30THBIE, PochOopHbIE, KOMIIIIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHNE OKPYIKAIOMIeH Cpeibl COeTMHEHUSIMU a30Ta
u docdopa.

OOmast xapakTepucTuka 31eMeHToB [VA-rpynnbl. OcoOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUSL.

VYrnepon, amnorponHeie Mogudukanuu (rpadurt, anmas, dyiiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoOIeHiCTBME C METallaMi, HEMETaJUIaMU, KOHIICHTPUPOBAHHBIMH a30THOU U
cepHoit kucinoramu). [lorsitue 06 amcopOuuu. KpyroBopoT yriepoaa B npupo/e.
Oxcuppl yriepoaa, ux (pu3nueckue U XMMUYECKHUe CBOMCTBA, NEHCTBUE HA JKUBbIE
OpPTraHU3MBI, MOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEeMBbl aTMOCHEPHI,
cBsA3aHHbIE ¢ okcuaoM yriaepoza (IV). YronbHas kuciora u ee coiu, ux Gpu3ndeckue
U XUMHUYECKHME CBOMCTBA, IoJyueHHe U  npumeHenue. KapOoHatsl,
rUApoKapOoHaThl, MX cBoWcTBa. KadecTBeHHass peakids Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBILIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHayabHBIE TOHATHS 00 OPTraHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriaepoja: yriieBoAOpoabl (MeTaH, 3TaH, THJIEH, alleTHJICH), 3TaHOJI, TJIMLEPHH,
yYKCyCHas KucioTa. [IpupoaHble UCTOYHUKHU YTIIEBOAOPOJOB (yroJib, MPUPOTHBIN
ra3, He)Th), MPOAYKTHI X NEPEPabOTKU, UX POJb B OBITY U MPOMBILIICHHOCTH.
[TonsiTHe O OMONOTHYECKH Ba)KHBIX OPTaHMYECKHX BEIIECTBaX — JKHpax, Oeikax,
yIaeBOJaXx — M WX pOJM B JKU3HU dYeloBeKa. EIMHCTBO OpraHWYecKHX u
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmyeckne u XMMHYECKHUE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJlJIaMH, KHCIIOPOJOM, YTIIEPOJOM, TallOTeHAaMH), MOTYYeHHEe W TMPUMEHEHHE.
Ponb kpeMuus B nipupoje u texuuke. Oxeun kpemuus (IV), kpemHueBas kuciora,
CHJIMKATHI: (PU3HUECKHE U XUMUYECKUE CBOMCTBA, MOTYYeHHE  IPUMEHEHUE B OBITY
U MPOMBIIIIEHHOCTU. BakHeiline ctpoutenbHble MaTepuaibl: KepaMHuKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. [IpobOrmembr 6e30macHOrO0  MCTHOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HU.



bop. OcobennocTu crpoeHust aroma. OO1IHe MpeACcTaBIeHUS O GU3NISCKUX U
XAMHUYECKUX CBOMCTBaxX. bopHas kucmora.

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TATIOTEHUIOB);

MPOBEJICHUE OMNBITOB, OTPAXKAOIIMUX (U3UUYECKHE M XHMHUYECKHE CBOMCTBa
raJIOr€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MPOBE/ICHNE KAaUeCTBEHHBIX PEaKIUil Ha XJIOPHUI-, OpPOMU- U UOAUA-UOHBI U
HaO0JI0ICHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu CEphI U €€ MPUPOIHBIX COETUHEHMUI;

HaOJIOJIeHWe  Tporiecca  OOyrJIMBaHUS ~— caxapa  [OJ  JICUCTBUEM
KOHILICHTPUPOBAHHOUW CEPHOU KUCIIOTBHI;

U3y4EHHE XUMUUYECKUX CBOWCTB pa30aBI€HHON CEpHOM KUCIIOTHI;

MIPOBE/ICHNE KaYeCTBEHHBIX PEAKIIU HA CYIb(OUI-, CYIbPUT- U CYyIbhaT-HOHBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3UUYECKMMHU CBOMCTBaMu a3oTa, (ochopa u wux
COEJIMHEHUI, 00pa3liaMu a30THBIX U POCPOPHBIX yI0OpEHHI;

nojiyueHue, coOupaHHe, paclo3HaBaHUE U M3yYEHUE CBOMCTB aMMHaKa,
W3yYEHUE CBOMCTB COJIE aMMOHMS;

MPOBEJICHNE KAUYE€CTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3YUEHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3y4YE€HUE B3aUMOJICVCTBHUS KOHIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJIeH;

O3HAKOMJICHUE C MOJICTISIMA KPUCTAJUTMYECKUX PEIIeTOK ajamasa, rpadura u
dbymiepena, ¢ mporeccoM afcopOlUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

noJlyuyeHue, coOnpaHue, pacro3HaBaHUE M M3YyYEHHE CBOMCTB YIJIEKHUCIIOTO
rasa;

MPOBE/ICHHE KauyeCTBEHHBIX pEaKIUid Ha KapOOHAT- M CUJIMKAT-UOHBI W
U3y4YeHUE NMPU3HAKOB UX MPOTEKAHMUS;

U3y4YeHHUE B3aMMHBIX MPEBPAILEHUN KapOOHATOB U TMAPOKApOOHATOB;

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

pelIeHne SKCepUMEHTANBHBIX 3a/1a4 10 TeMe «BakHelme HeMeTaIbl U UX
COETUHEHUS.

MeTaJibl 1 MX COeIMHEHU S

Oo1ue cBoiicTBa MeTauioB. O0IIast XapaKTepUCTHKA XUMHUYECKHX 3JIEMEHTOB
— METAJVIOB HAa OCHOBAaHUU UX IOJ0XeHuA B [lepuonnueckoi cucteMe XMMHUYECKUX
sanemenToB [[. M. MenneneeBa u crpoeHus aroMoB. Meramibl A- u b-rpymnm.



CtpoeHune NMpoCThIX BEMIECTB — METAIIOB. MeTalmnyeckas CBSI3b U MeTaJUIMYeCKast
KpUCTaJUTMUECKas pereTka (MPUMUTHBHAS KyOndecKkas, 00 bEMHO-TICHTPUPOBAHHAS
KyOuueckas, IrpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHast
IJIOTHOYTIAKOBAHHAs). 3aBUCUMOCTh (DU3NYECKUX CBOMCTB METAIIOB OT CTPOCHMS
KPUCTAJUIOB.  DJEKTPOXUMHUYECKUUA psAl  HampshkeHud  MertauioB.  OOmue
XUMHUYECKHE CBOWCTBA MeTaioB. OOmme crnocoObl TOMYYEHHUS METAaJIOB,
METAJLTYyprus. DJIEKTPOJIU3 PACIUIAaBOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noyiyueHusi MetasuioB. [loHATHE 0 KOPPO3UHU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIIUThHI
ux oT Kopposuu. CrjaBbl (CTajib, YyryH, AOpaAIIOMUHUN, OpoHsa). [IpumeHenue
METaJUIOB U CIUJIAaBOB B OBITY M MPOMBIIIIICHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckoi cucremMe XMMHUYECKHUX
anemeHToB . 1. MenzaeneeBa, cTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyeckre U XUMHUYECKHE CBOMCTBA (HA MpUMepe HATpUsI U Kajusl), MOJydeHHUe.
OKcubl ¥ THAPOKCUIBI HATPpUA U Kaius. [[puMeHeHre menoYHbIX METaIOB U UX
coeMHEHN. brosornueckast pojap HaTpUs U KaJusl.

[[lenoyno3emenbHble METAUIbI MarHuii MW KalblMH: IIOJIOXKECHHE B
[Tepnoauueckou cucreMe xumudeckux 3yemeHToB 1. . MenaeneeBa, CTpoeHuE nx
aTOMOB, HaXOXJeHue B npupojac. Ousznueckrue 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJIbIusl. BaxkHeilre coeTuHeHNs Kaablius U Maruus (OKCUJl, TUIPOKCHUI, COJIH),
CBOMCTBa, MpUMeHeHHeE. JKecTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. Kpyrosoport
KaJIbIUS B IPUPOJE.

AJOMUHHUI: TI0JI0keHHE B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToma, HaxOXIAcHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
amomunus. [I[puMeHeHne aTtOMUHNS U €T0 CILIaBOB.

Memannwot b-2pynn

OOmiast xapakTepuUCTHKa MeETauioB b-rpynm (MOOOYHBIX  MOATPYIM):
nonoxkenne B llepuomnueckon cucreme Xxumuuyeckux dimemeHtos . U
MeHneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «IIpOBajiay AJIEKTPOHA Ha
npuMepe CTPOSHHUsI aTOMOB Xpoma, MeJid, cepedpa. BajgeHTHbIE COCTOSIHUSI aTOMOB
d-3]IeMEHTOB, CTENEHUW OKHUCICHHUS AaTOMOB B COEIUHEHUSX. 3aBUCUMOCTH
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUAPOKCHUIAOB METAJUIOB OT 3HAUYECHUS
CTEIICHU OKUCIICHHS DJIEMEHTa B COCIMHEHHM (Ha TpUMEpe COCIMHEHUN Xpoma).
[IepBOHauYabHBIE IPEACTABICHUS O KOMIUIEKCHBIX COCUHECHUSIX.

Mens u cepebpo: CTpoeHHE aTOMOB, CTENeHU OKucieHus. OOmmue KpaTkue
MPEACTABICHUS] O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJAENCTBHE C KUCIOTAMHU-OKUCITUTEISIMH), 00 UX OKCHAAX, TUAPOKCUAAX U



colisix, ux mpuMmeHeHuu. [IpeacraBieHuss 00 aMMHAYHBIX KOMITIEKCAaX cepedpa u
Meau. KauecTBeHHBIE peaKIiuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: CTpoeHuEe aTOMa, CTENIEHb OKUCIECHUS. XapaKTePUCTUKA (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHbIE CBOMCTBA OKCH/IA U THAPOKCU/IA.
KauecTBeHHbBIE pEaKIIMM HA KATUOHBI LIMHKA.

Kene3o: cTtpoeHue atoma, CTeneHM OKuUcieHUs. HaxoxiaeHue B mpupoje.
du3nyecKkue U XUMUYECKUE CBOMCTBA JKeJe3a, IpuMeHeHue. buonornyeckas poib
xene3a. Oxcuapl, Tuapokcuasl U conu xkenesa (1) u xenesa (III), ux cocras,
CBOICTBa U nostyueHue. KauecTBeHHbIE peakI[uu Ha KaTUOHBI Xkee3a (2+) 1 xenes3a
(3+). Uyryn um cranb — cIuiaBel >kene3a. [Ipom3BoJICTBO uyryHa W CTaju.
DKoJIOrHYECKHE MPOOIEMBI, CBA3aHHbBIE C METAJTYPTrUYECKUMU MTPOU3BOJICTBAMU.

DKCIEPUMEHTATBHOE U3YUEHUE BEIIECTB U SBJICHUMN:

O3HAKOMJIEHHE C oOpasllaMM METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4E€HUE B3aUMOJICMCTBUS METAJNIOB C BOJIOW, C PACTBOPAMHM COJIEH U KUCJIOT,
UCCIIEIOBAHUE TMPOIECCOB AJIEKTPoIn3a pacTBopoB xyopuaa meau (1) m monuna
KaJIMsl, KOPPO3UU METAJIIOB;

u3ydeHue OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIOB KalbLIUS W HATPUA C
BOJIOM, UX TUJPOKCUIOB — € oKcuioM yriepoaa (IV) u kucinoramu;

M3Yy4YEHHUE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KAJIBIIMS, YKECTKON BO/IBI;

M3YYEHHE NPOILIECCOB IMOJIYYEHHUS TUAPOKCUIOB JKele3a, UX XUMHUYECKUX
CBOMCTB;

U3y4YeHHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMi Ha MOHBI (MarHusl,
KaJIbIIUSl, JIFOMUHUS, IIUHKA, kene3a (2+) u xenesa (3+), meau (2+);

HaOJII0JICHUE U OINKCAaHWE OKpalMBAaHUS IUJIAMEHU MOHAMM HATpUs, Kaaus U
ENISIVER

uccienoBanne aM(pOTEpHBIX CBOWCTB THUAPOKCHIA ATIOMUHHUS, THAPOKCUIA
xpoMma (IIT) u rugpokcuaa HUHKA;

pelleHne AKCIEPUMEHTATIBHBIX 3a/1ad Mo TeMe «Baxkueliue MeTamibl U Ux
COEJIMHEHUSD.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa u Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKA. BakHeumue
BEILIECTBA U MaTepuajbl, 00JaCTH MX MpUMEHEHHUs. be3omacHoe HCMob30BaHUE
BEILIECTB MU XMMUYECKHX peakuuil B ObITy. llepBas momolnb mpu XUMHUYECKUX
0KOTraxX M OTPABJICHUSIX.

HoBbie Matepransl 1 TeXHOJNIOTHH. [[pUHINIBI «3€TI€HON XUMUW.



OCHOBBI 3KOJIOTMYECKOW TPAMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAUCHHE
M3YYaeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHCHHH NI (YyHKITMOHUPOBAHHS
opraHu3mMa 4esnoBeka. [lorsTre o 3m10poBoM 00pase KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYyKaroleh cpebl. IKOJOTUYECKUE MPOOIIeMBbl,
CBSI3aHHBIC C COCIMHEHUSIMU YIJIEPO/Ia, a30Ta, CEPHI, TSIKEIbIX MeTaIOB. [loHsATHE
o [IJIK. Ponp XMy B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCHEPUMEHTAIBHOE HW3YYEHHE BEIIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasliaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalbl),
ONpENIEICHNE KHUCIOTHOCTM TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpolecca
o0Opa30BaHUs KUCIIOTHOTO JOX/Is, U3yUY€HHUE €Tr0 BO3ACHCTBUS HA MaTEPHAIIBI.

IloBTOpeHne u 0000HIeHNe 3HAHWMH OCHOBHBLIX pa3/ieioB KypcoB 8-9
KJIACCOB

[leproauueckuii 3akoH U [lepuoandeckas cucTeMa XUMUUECKUX JIIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUUYECKUX IJIEMEHTOB U UX COCIMHEHUN B MEPUOJIaX U TPyIIIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUU. Buapbl
XAMHWYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOU
PELIETKH U BUJA XUMUYECKOU CBSI3H.

Knaccudukaimsa XUMHUECKHMX PpPEAKIUH 10 pa3IMyHBIM  TpPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTU TNPOTEKAHUSI XUMHUYECKUX TMpPEBpaIlCcHU B
pPa3JIMUHBIX YCJIOBHUSIX Ha OCHOBE IMPEJCTABICHUN XUMHUUYECKOM KUHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pacTBopax. ['maponms coseil. Peakunu okucieHusi-
BOCCTAHOBJICHUS. DJIEKTPOJIU3.

CBoiicTBa KHCJIOT, OCHOBaHMMW M COJ€H B CBETE€ MNpPEACTaBICHUNA 00
AICKTPOJIMTUYECKOM  JUCCOIMAIMU U OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesicnpeomemmnuie céasu

Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaX.

OO0mmue ecTeCTBEHHO-HAYYHBIC TIOHSITHS: SBJICHHUE (TPOIIECC), HAYUHBIN (aKT,
TUIOTe3a, TEOPHs, 3aKOH, aHalIW3, CHHTE3, KiIacCU(UKAIUs, NEPUOTUIHOCTD,
HaOJII0/ICHUE, AKCIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIENb, TEXHOJIOTHS,
MaTepUaJIbl.

®du3nka: BEMIECTBO, TENO, (U3MUECKHE BEIUYUHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHble COCTOSTHUE
BEILIECTBA, CTPOCHHE TIa30B, JKUJIKOCTEH M TBEPABIX (KPUCTAUIMUYECKUX) TEll,
KpUCTAJUINYECKAs pELIETKa, SJEKTPOH, AIPO aTOMa, IPOTOH, HEUTPOH, NOH, HYKJIH/I,



W30TOIBI, KBaHTBI, PaJIMOAKTHBHOCTh, alb(da-, OeTa- W raMMma-u3IydcHHE,
AIIEKTPUICCKHUI 3apsij, TIPOBOJIHUKH, TIOTYIIPOBOIHUKH, TUIICKTPUKH, COTHCUHBIN
CIIEKTp, pa3ioKeHue 0enoro CBeTa B CIEeKTp.

Buomnorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECChl 0OMEHA BEIIIECTB,
MUHEpAIbHBIC yIOOPCHHS, MHUKPOIJIEMEHTBI, MaKpPO3JICMEHThI, IHTATEIbHbIC
BEIIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, TIOJIC3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI, TUTAHETa 3eMJIsl.

TexHONOrMsI:  CTPOWUTENBHBIC  TEXHOJOTMH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTHH, TEXHOJIOTHH SJICKTPOHHON MPOMBINIJICHHOCTH, HAHOTEXHOJIOTHH.



TJIAHUPYEMBIE PE3YJILTATBI OCBOEHMS IIPOTPAMMEBI TTO XVMUN
HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA30BAHUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS IPOrPAaMMbl OCHOBHOIO OOIIETo
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOyYeHHUS XUMHUU B €IUHCTBE Y4yeOHOH H
BOCIIUTATEIBHOUN JEATeIbHOCTH 00pa30BaTebHON OpraHu3alii B COOTBETCTBUU C
TPAIUIUOHHBIMU POCCUHUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT —TIpolleccaM CaMOMO3HAHUsS, CaMOPAa3BUTHUA U COLMAIU3AIMH
00y4Jarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAllMd U
pacIIMpEeHnE OIbITa AESTEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS K OTE€UYECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY U UCTOPUYECKOMY HACIIEIMI0, MTOHUMaHWE 3HAYCHUSI XUMUUECKOW HaAyKu
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IeCTBa, B Pa3BUTHUU SKOHOMUKH Poccun
Y CBOETO PETHUOHA;

2) rpaskaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJbHBIX HOpPMax U MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHUMAHHUIO M B3aUMOTIOMOIIM B IMpoIiecce Y4eOHOH U
BHEYUEOHOM JesATEeTbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEJICHHUE W TIOCTYNKHW CBOMX TOBApHUIIEH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) GpopMmupoBaHUS IEHHOCTH HAYYHOTO MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJUMBIC IS
MOHMMAHMS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHHUE [IEHHOCTH HAyYHOTO MO3HAHUS I PA3BUTHUSI KaXKJIOTO YEIOBEKA U
MPOU3BOJIUTENIBHBIX CHJI OOIECTBA B LIEJIOM, POJIM U MECTa HayKu «XUMHUSD» B
CUCTEME HAay4HBIX MPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTHUS TPUPOJIBI,
B3aUMOCBSI3SIX YEJIOBEKA C IPUPOJHON U TEXHOJIOTUYECKOUN CPENOi;

MO3HABaTelIbHAsI MOTHBAlUA W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOPA30BaHMIO, K HCCIIEI0OBATEIHCKOM



JESTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHHUS U YPOBHA JalbHEHILIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJIbTYPbI 310POBbS:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0Jsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH COOJNIIOJIEHUST TpaBui OE30MACHOCTH TpU  OOpaleHUH C
XUMUYECKMMU BEIIECTBAMH B YYECOHBIX U )KM3HEHHBIX CUTYyAIUsX;

5) Tpy10BOT0 BOCIIMTAHMS:

(GopMHUpOBaHNE LIEHHOCTHOIO OTHOLIEHHUS K TPYIOBOM AEATEIbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKA M K MCCIIEOBATENbCKOM NEATENbHOCTH KAK
BBICOKO BOCTPEOOBAaHHOU B COBPEMEHHOM OOILIECTBE;

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

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOIMMOCTH OTHOLIEHUS K IMPUPOJIE KAK UCTOYHUKY KU3HHU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCIEICTBHMA ISt
OKpYXalollel cpe/ibl; 0CO3HAHUE II100aTBbHOr0 XapaKTepa SKOJIOTHYECKUX MpoodIeM
Y IIyTel UX pelIeHus; CHOCOOHOCTh MPUMEHSATD 3HAHUSI, TOJIy4daeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3aJad, CBA3AHHBIX C OKpYXKalolled Cpefoi; aKTHBHOE
HENPUATHE NEUCTBUN, IPUHOCSIIUX BPEd OKPYXKAIOUIEH Cpeae; OCO3HAHUE CBOEU
pOJIM Kak Tpa)kAaHWHA W MOTPEOUTENs B YCJIOBHUSX B3aUMOCBSA3M IMPUPOIHOM,
TEXHOJIOTUYECKOW M COUMAIIBHOW CpEeN; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEeATEIbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl 00YYarOMIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XMMHU OCHOBHOTO 00111ero 00pa3oBaHMsl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIIIX
MaTepuaIbHOE E€IMHCTBO MHpa M TMpolecc IO3HaHUs (BEIIeCTBO, CBOWMCTBO,
SHeprusi, sSBJICHUE, HAay4YHbIH (PaKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpHs,
HaOJI0/IeHNE, U3MEPEHUE, UCCIIEI0BAHUE, SKCIIEPUMEHT U JPYyTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4Y€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B@XHBIMU  JUI1  TIOBBILICHUSA
3¢ (HEeKTUBHOCTH OCBOCHHS COJIEpX)aHUS Yy4deOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETEHLIMM, @  TaKKe  IPOEKTHO-UCCIEAOBATEIbCKOU  JEATEIBHOCTU
o0yJaroluxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIh30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MIPaKTHKE.

ITo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Bba3oBble Jjornyeckue 1eiicTBUA:

YMEHUSI HWCIOJb30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWH: PaCKPHIBATh CMBICT XHMHUYECCKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MIPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJM3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KJIacCUDUKALMU U
CHUCTEMATHU3AINA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIINil; YCTaHABINBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHBIC, JEAYKTHBHBIC, TI0 aHAJIOTHH ); peIaratb KPUTEPUN
U BBISBIISITH OOIIHE 3aKOHOMEPHOCTH M MPOTHUBOPEUYMS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS IMPUMEHSTH B IIPOIECCE
MO3HAHUS MOHATHS (MPEIMETHBIE U METAPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yeMbIe B XUMHUHU, TPEOOPA30BLIBATH MOJICIBHBIE TIPEICTABIICHUS —
XUMHYECKUH 3HaK (CHMBOJ DJJIEMEHTAa), XHMHUYeckas (opMmylia W ypaBHEHHUE
XUMHYECKOHN pPeaKIK — IIPH PEIICHUH YUeOHBIX 3a/1a4; C YY€TOM dTHUX MOCIbHBIX
MPEACTABICHUA  XapaKTepH30BaTh M3ydYacMble XHMHYCCKHE BEIIECTBA U
XUMUYECKUEC PEAKITUN.

ba3oBble wucciaenoBareJibCKkHe AeMCTBUA (METOAbI HAYYHOIO IO3HAHUSA
BeIleCTB M sIBJICHUI1):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHUS BEIIECTB M SBJICHHM Ha
OMIIUPUYECKOM M TCOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBLHON U
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH,

YMEHUSI HCIOJIb30BaTh TOCTABJICHHBIE BOIPOCHI B KAa4eCTBE WHCTPYMCHTA
MTO3HAHUS M CAMOCTOSITCIIEHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISBISATH
u QopMymupoBaTh MpodiieMy, ONMPENeNsATh IMeNb W 3aJadd, COOTBETCTBYIOIIUE
pEIICHUIO MPOOJIEMBI; TIpeJIaraTh OMMCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJISITH €€ TPOBEPKY; YMECHHUS IMPOBOAWTH HM3MEPCHHUS HEOOXOIUMBIX
1apaMeTpoOB, BBIYUCICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPUMEHTHI
(peampHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TPOTHO3UPOBATH PE3yJIbTATHI,
dbopmynrpoBaTh 0000IMIEHNUST M BBIBOABI MO PE3yibTaTaM IPOBEIACHHOTO OIIBITA,
HCCIIEIOBAHUSI, COCTABIATH OTYET O MPOACIaHHOM padoTe;

Pa6ora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOYHMKAX WH(GOpPMAIUU (HAyIHO-

MOMyJIsipHAsT JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHWSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTEepHEeTa); aHATM3UpOBaTh MHPOPMAIIUIO U KPUTHUYECKH OILICHUBATH €€
JIOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHGOpPMAIIMIO, 3HAYUMYIO Ui pEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSITh
pasznuuHble METOAbl M (QOpMYyIUpPOBaTh 3allpoChl IpU TIOUCKE U OTOOpE
uHpopMaluy, HEOOXOIUMOU MJis BBINOJHEHUS Y4YEOHBIX 3aJad; HCIOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHH M Pa3JIMYHbIC MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIbHO BBIOMpATh ONTHUMAIBHYIO (QOpMY MpeICTaBICHHUS
uHpopMaluu (cxembl, rpaduku, AUarpaMMbl, TaOIMIBI, PUCYHKH U Jpyrue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN S3bIK B KaueCTBE CPEJCTBAa pabOThI C
XUMHUYECKON HH(OpMAIMe; TNPUMEHATh MEXKIpeaAMeTHble ((pu3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJBI, (hOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBbHBIC yqeﬁnue IleICTBPIﬂ:

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIAN):

MIPEICTABIIATh TOJNYYCHHBIC PE3yIbTaThl MO3HABATEIBLHOW JCSITCIHBHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MPE3CHTaIUCH
pPE3YJIbTATOB BBHITIOJIHEHUSI XUMHUYECKOTO OSKCIEpUMEHTa (MCCIIeI0BATEIbCKOM
71a00paTOPHOM MJIM MPAKTUYECKON pabOThI, yueOHOTO MPOEKTA); B XOJ€ JUaiora u
(WJIM) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeéMOW TeM€E M BBICKA3bIBATh UJIEH,
(bOpMyIMpPOBAaTh CBOU TMPEIOKEHUS OTHOCUTEIIBHO BBIMTOIHEHUS MPEIOKESHHOM
3a/1auH.

2) ymeHus y4eOHOTO COTPYAHUYECTBA (TPYIIOBas KOMMYHUKAITHU):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIIIO
COBMECTHOW pabOThI, ONPENEATh CBOIO POJb, PACHpEACNATh 3aJadyd MEKITY
YJICHAMH TPYNIBI, BBIIOJHATH CBOIO YacThb pPAOOThI, KOOPAMHUPOBATH CBOH
JNEUCTBUS C ACHUCTBUSAMH JPYTHX YJICHOB KOMAHIbI, ONPEACIIATh KPUTEPHH IIO
OIICHKE Ka4yeCTBa BBHIMIOJHEHHOW pabOThHI; pemaTh BO3HUKAIONIUE MPOOJIEMbI Ha
OCHOBE ydeTa OOIWX HMHTEPECOB M COIVIACOBAHMS TIO3WIIMM, y4acTBOBAaTh B
oOcyxneHnn, OOMEHE MHEHHUSMH, «MO3TOBOM INTypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I PETrYJIATUBHBIMHA I[CﬁCTBH?IMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHM3alliH, CAMOKOHTPOJIsI, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHUS PelIaTh y4eOHbIE M HMCCIIEOBATEIbCKHUE 3a1a4d: CaAaMOCTOSATEIBHO
BBIOMpaTh CHOCO0 perieHust y4eOHOM 3aaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIIMA C YYETOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PA0OTY MPHU PELICHUU y4eOHOU WU
UCCIIEIOBATENbCKOM 3a/1a4; HA OCHOBE MOJYUYEHHBIX PE3YJIbTaTOB (POPMYINPOBATH
00OOIIECHUs] W BBIBOJABI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTH CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3yJibTaTaMH, OCYIIECTBIISAITh CaMOKOHTPOJIb JI€ATENbHOCTH; KOPPEKTUPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS IPOTPAMMBI TI0 XHMHHW OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIEe COJepkKaTeaIbHOE
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0a30BOT0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO IMO3BOJISIET PEAIM30BbIBATH YIIIYOJIEHHOE U3YYCHUE KaK B PaMKax OTIEIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alui WHAUBUAYAJIbHBIX 00pa3oBaTEIbHBIX
TPAeKTOPUIA, B TOM UYHCJI€ UCTOJIB3Yysl CETEBOE B3auMOJIeCcTBUE opranu3anuu. [lo
3aBEpPIICHUN pealu3alyyd MpOorpaMMbl YIIIyOJIEHHOTO YpPOBHS OOydaroniuecs
CMOTYT JIeTajbHEe OCBOUTH MaTepHall, OBJIAIETh PACIIMPEHHBIM KPYTOM MOHATUN U
METOJIOB, PEIIaTh 3a/1a4u 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKJIIOYAIOT: OCBOCHHE OOYUYAIOIIMMHUCS HAayYHBIX
3HaHUMU, YMEHUN U CIIOCOOOB IEUCTBUM, ClIEM(PUIECKUX JIJIs1 TPEAMETHON 001acTh
«X¥UMHS»; OCHOBBI HAyYHOTO MBIIUICHUS, BUABI JACATEIBHOCTH IO TOJYYCHHIO
HOBOTO 3HaHWS, €ro WHTEPNpeTaluy, NpeoOpa3oBaHUI0 U TPUMEHEHHUIO B
pa3sNUYHBIX YYEOHBIX U peaJbHBIX JKU3HEHHBIX YCJIOBHSX; O0OECIeUnBaIOT
BO3MOYKHOCTh YCIIEITHOTO OOYYEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHus.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopMupoBaHbI
CJICYIOIINE MPEAMETHBIC PE3yJIbTaThl U3yYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IIOHSATHW: aTOM, MOJIEKYJa,
XAMUYECKUN BJIEMEHT, METAJUI, HEMETaJll, QJUIOTPONHs, MPOCTOE BENIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi M MOJICKYJIsIpHAsg Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsT Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTAa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIbHAS TJIOTHOCTh Ta30B, OKCHJI, KHUCJIOTa, OCHOBAHUE,
coiib, amMOTEepHbI OKCcHA, amM(pOTEPHBIA THUIPOKCHI, XHUMHYECKas PpPEeaKIlus,
KJIaccuUKaIs pPeakivii: peakiud COCIUHEHUS, PEaKIIUU Pa3I0KeHUs, PeaKIuu
3aMeIIeHUs, PeaklMy OOMEHa, 3K30- W JHJAOTEPMHUUYECKHE PEaKIUH; TEIIOBOU



ahdeKT peakiuu; SAPO aTroMa, JIEKTPOHHBIN CIOW aroMa, aTOMHAs OpOWTAaIb,
paanyc aToMa, XMMHYECKas CBS3b, NOJIAPHAs U HEMOJSpHas KOBAJICHTHAS CBS3b,
WOHHasi CBf3b, HWOH, KaTUOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS BEUIECTBA
(mponieHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BeEIleCcTBa B
pacTBope; 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, OKHUCIUTEId H
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OanaHca;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
9TU MOHATHUS MIPU ONMCAHUY BEILIECTB U UX MPEBPAILICHUMN;

UCII0JIb30BaTh XUMHUECKYI0 CUMBOJIMKY JIJIsl COCTaBIICHUS (DOPMYJIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENIEHb OKHCIICHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BEIIECTB K OINPECICHHOMY KJIAaCCy COSMHEHUN 10 hopMyiiam, BUIbl XUMUYECKON
CBsI3U (KOBAJICHTHOM M MOHHOW) B HEOPTaHUUYECKUX COCTUHEHUSX;

pacKphIBaTh CMBICI 3aKOHOB COXpPAHEHUsI MacChl BELIECTB, IOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpUH, 3aKOHAa ABOTaJIpO U €r0 CIEACTBUM, MPEACTABICHUN O HAYYHBIX METO/AX
MO3HAHUS, B TOM YHUCJIE JKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOAax
HCCIIEIOBAHUSI BEIIECTB U U3YUCHUSI XUMUUECKUX PEAKIINIA;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJMYECKOM 3aBHUCHUMOCTU CBOMCTB
XUMHUUYECKHUX IJIEMEHTOB OT UX MoJioKeHus B [leprnonnueckoil cucreme:

OIMMKCHIBATH U XapaAKTEPHU30BaTh TabInuHy0 dhopmy [leprnonnueckoit cucTeMsl
XUMHUYECKUX JJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«moboyHas noarpynmna (b-rpymnmna)y, «Mainbie nepuoab» U «O0JbIITUE IEPUOABDY;

COOTHOCUTH 000O3HAuU€HHUs, KOTOpble MMeIOTCs B Tabiuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB Jl. WM. MenneneeBay, ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHWYECKHX JJIEMEHTOB (COCTaB U 3apsll
a1ipa, 00I1Iee YUCIIO0 ANEKTPOHOB U pacHpeeieHUE UX MO JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b TMOJOXKEHUsS HyeMeHTa B llepuoguyeckoil cucreme c
pacrnpesiefieHueM 3JIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MEPHOJIOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMUYECKHE PEaKIMH (110 YUCITY U COCTaBy YYacCTBYIOIIMX B PEAKIIMH BEIIECTB, O
TerioBoMy b PexTy);

XapaKTEePU30BaTh (OMUCHIBATH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJOPOAA, BOJIbI, OOIINE XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIJIOT, OCHOBAaHMUW M COJI€H, T€HETUYECKYIO CBA3b MEXIY HHUMH,



MOATBEPXKJAsi TMPUMEpPAMH  MOJICKYJSPHBIX ~ YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATh POJIb KHUCJIOPO/Ia, BOJOPOAA M BOJABI B MPUPOHBIX MpoOIleccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUS, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKHUX NPEBpPAIICHUN B
Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJIF0 XUMHUYECKOTO 3JI€MEHTa B COSJMHEHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmyJie COCAMHCHHS, HaXOIUTh
MPOCTEUIITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM I MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBAa B PACTBOPE, MOJSPHYIO KOHILIEHTPAIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKOMN peaKIuy;

MPUMEHSATH OCHOBHBIE OIEPAIlUU MBICITUTEIHLHOW JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIUIO, BhISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peakinii, €CTECTBEHHO-HAYYHbIE METOJIbI TO3HAHUSA — HAOJOJIeHHUe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIEPUMEHT (pEaIbHBI U MBICICHHBIM) — JJIs OCBOEHUS
y4eOHOTO Co/IepKaHUS;

pPacKpbIBaTh CYINTHOCTH MPOIIECCOB OKUCIICHUS U BOCCTAHOBJICHHS, COCTABIISATH
YpaBHEHUSI TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKIuil (MeToAoM
AJIEKTPOHHOTO OasiaHca);

yCTaHABJIMBATh CBSA3U MEXKIYy pealbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMH, TTPOMCXOISIIMMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCHTh XUMUYCCKHAE 3HAHUS CO 3HAHUSMU
JIPYTUX YYEOHBIX MPEIMETOB,;

COOJTI0IaTh TpaBwIia 6€30macHO PabOThI B JIAOOPATOPHUH MPU HUCTIOTB30BAHUH
XUMHUYECKOH MOCY/IBI 1 000PYI0BaHHMS, a TAK)KE MPaBHJIa 0OPAIICHUS C BEIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBITIOJIHGHUS J1a0OpPaTOPHBIX OIBITOB U
MPAKTUYECKUX paldOT MO MOJYyYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BolopoJia M KUCJIOPO/ia), MPUTOTOBIIEHUIO PACTBOPOB C OINPEACICHHON MacCOBOM
JI0JIeW pacTBOPEHHOTO BEIIECTBA, PEIICHUIO AKCIIEPUMEHTANBHBIX 3a71a4 M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAHMYECKUX COCTUHEHUI,

JEMOHCTPUPOBATh  BJIQJCHHE OCHOBAMH  XMMHYECKOM TIpPaMOTHOCTH,
BKJTFOYAFOITEH YMEHUS 0€301acHOTO OOpaIeHus C BEMIECTBAMU, UCTIOIb3YEMBIMU B
MOBCEHEBHOM XU3HM, a TaK)KE 3HAHUE MPaBUJI MOBEACHUS B IEISIX COEpEKEHUST
3JI0POBbBSI 1 OKPY>KAIOIICH CPEIbI.



K xoniy oOyuenus 6 9 knacce y oOyuaromerocss OyayT chopMuUpOBaHbBI
CJICYIOIINE MPEAMETHBIC PE3yJIbTAaThl U3yUYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUECKUN IIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, aHUOH, »3JEKTPOOTPULATENBHOCTh, CTEHNEHb
OKHCIICHUS, XUMHUYECKas peaklus, TeIIoBOM 3((EKT peakinu, MOJb, MOJSPHBIMI
00BbEM, pacTBOp;

ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHUECKAS TUCCOLMALNS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIUTENIb, BOCCTAHOBHUTEID,
OKUCJIEHME W BOCCTAaHOBJICHHME, OAJIEKTPOJU3, aIoTponusi, amM(pOTEPHOCTD,
XUMHUYECKasl CBSA3b (KOBAJCHTHAs, MOHHAS, METAJUINYECKAsl), MEKMOJIEKYISIPHBIE
B3aUMOJEHCTBUS (BOIOpOAHAs CBs3b, CUIbl BaH-aep-Baanbca), KOMILJIEKCHBIE
COEJIMHEHHUS, KPUCTAUTMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuueckas, IpaHELIEHTPUPOBaHHAS KyOuueckas,
reKcaroHaJibHasi TJIOTHOYNMAKOBaHHAsA), KOPPO3US METAJIOB, CIUIABBL; CKOPOCTH
XUMHUYECKOM peaklny, KaTalau3, XUMUYECKOE PAaBHOBECHE, JIEMEHTB XUMHUYECKOU
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTHYeCKux ocHOB xumuu; [1/IK;

WJLTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHSATUH U PUMEHSITh
9TH MOHSTHS IPY ONUCAHUU BEUIECTB U UX MPEBPAIICHHUI;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIeHUsI (POPMYJI BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONPEIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B
COEJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIMHEHUN 1o (opMynaMm, BHUJIBl XUMHUUYECKOW CBS3M (KOBAJCHTHOM,
VOHHOW, METAJUIMYECKOW) B HEOPraHMYECKUX COEAUHEHUSX, 3apsi] HOHA II0
XUMHUECKON (hopmyIie, XapakTep Cpeabl B BOJHBIX PacTBOpax HEOPTraHMYECKHX
COEJIMHEHUM, TUTT KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona JI. M. Menneneea wu
J€EMOHCTPUPOBATH €r0 MOHUMAaHUE:

OIKCHIBATh U XapaKTepu30BaTh Ta0IHuHy0 Gopmy [leproanueckoii cuctemMbl
XUMHUUYECKUX DJIEMEHTOB: Pa3NyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «mamsie
NEPUOJIbI» U «OO0NbIINE TIEPUOIBIY;

OOBSCHATH CBA3b TMOJIOKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpeneseHueM BJEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
opOUTaIsIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;

BBIICTISITh OOIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB DJIEMEHTOB U HX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHOB) B Mpejesiax MallbIX MEPHOJIOB U TJIABHBIX MOJTPYII C
Y4E€TOM CTPOEHHUSI UX aTOMOB;



PacCKpbIBaTh CMBICI TEOPHUH JICKTPOJUTHUECKON JUCCOLMALINY, 3aKoHa ['ecca
U €ro CIJEJICTBUHM, 3aKOHAa JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XMMHUYECKOW pEaKIMu, HampaBJICHUS CMEIICHUS XUMHUYECKOIO
paBHOBECHSI B 3aBUCHUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIECTB, MO
TerIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEareHTOB, MO W3MEHEHUIO
CTENIEHEH OKMCICHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YacCTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEPXKAasi 3TO OMHCAHUE
MIpUMEPAMH MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUYECKHIX
peakuuii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUYECKON TUCCOIMAIIMN KUCIIOT, IIeI0Ye
U COJICH; TIOJIHBIC U COKPAIIEHHbIC YPABHEHUSI PEaKIIMiA HIOHHOTO 0OMEHa; peaKIui,
MOATBEPAKAAIONMIUX CYIIECTBOBAHUE TE€HETUYECKOM CBSA3M MEXKIY BeleCTBaMU
Pa3JIMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh MPOLECCOB THUIPOJIHM3a COJEd MOCPEICTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pEaKIIMil, CYITHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM  TMOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUii;

MPEICKa3bIBATh XapaKTEP CPE/Ibl B BOJIHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCKHIBATH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BelecTB (KUCIOPOa, 030H, rpaduT, anmas, KpeMHui, 0op, a3zot, docdop, cepa,
XJIOp, HATPUM, KaJIuii, MAarHUM, KaJIbIIUNA, ATFOMUHUMH, XKeJIe30, ME/lb, IIUHK, Cepedpo)
U 00pa30BaHHBIX UMH CJIOKHBIX BEILIECTB, B TOM YHUCJE UX BOJHBIX PAaCTBOPOB
(aMMHaK, XJI0pOBOJOPOJ, cepoBoaopoa, okcuasbl yriaepoaa (II, IV), kpemuus (IV),
azota (I, II, III, IV, V) u docdopa (III, V), ceprr (IV, VI), ceprucras, cepHas,
azoTHasi, (pocdopHas, yrojbHas, KpEeMHHUEBAs KHUCJIOTHI, OKCHUAbI U THIAPOKCHJIbI
MetaiioB [A—ITA-rpynn, amromunus, meau (I1), nunka, xenesa (11 u I11));

MOSICHATh COCTaB, OTIEIbHBIE CIIOCOOBI MOJYYEHUS U CBOMCTBA CIIOMKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTHI U MX coyir, Tamorenunbl kpemuus (IV) u ¢pocdopa (III u V), okcun u
ruapokcu xpoma (I1I), mepmanranaT xanus;

OMKCHIBATH POJIb BAXKHEHIIINX MU3y4aeMbIX BEUIECTB B MPUPOIHBIX MpoIeccax,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, MPUMEHEHHE B PA3JIMYHBIX OTPACIISIX IKOHOMHUKH,
MCIIOJIb30BaHUE JJIsl CO3/IaHUSI COBPEMEHHBIX MAaTEPUATIOB U TEXHOJIOTHIA;

MPOBOJAUTH PEAKIMU, MOATBEPKIAIOIINE KaUeCTBEHHBI COCTaB Pa3IUYHBIX
BEILECTB, PACIO3HABATh OMBITHBIM IYyTEM COJAEpP>KAlIUECs B BOJHBIX PacTBOpPAX



MOHBI: XJOpUA-, OpoMHI-, MOAUI-, cylbdar-, (ocdar-, kapOOHAT-, CHUIHMKAT-,
cynbdut-, cymbpua-, HUTpaT- W HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHusl, Kajablys, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
[IMHKA,;

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEILIECTB B
3aBHCHUMOCTH OT UX COCTaBa U CTPOCHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOKHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPAIICHUN B PA3IUYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIeMEHTa Mo (opMyJie COECIMHEHHUS, MACCOBYIO
JIOJIF0  BEIIECTBA B PAcCTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTAa B
COCMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0 BELIECTBA B pacTBOpPE, HAXOIUTh
npocTeiiyto GopMyiTy BELECTBA [0 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJNUTH PACUETHI MO YPABHEHUSIM XMMHUYECKHX PEAKIM ¢ Y4ETOM HEeAO0CTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakuu, onpeaeisiTh COCTaB CMECEil;

cOOJTI01aTh MpaBuiia 6€30macHoi paboThI B JIA0OPATOPHUH MPU UCTIOTB30BAHUH
XMUMHYECKOH MOCyAbl U 000PYI0BaHMs, a TAKXKe IpaBuiia 00palleHus ¢ BEIIeCTBAMU
B COOTBETCTBMHM C WHCTPYKIMSIMHU BBITIOJHEHHsI JIA0OPATOPHBIX OTBITOB U
NPaKTUYECKUX paldOT MO MOJYyYEHUIO U COOMpPAaHUIO Tra3000pa3HbIX BEIIECTB
(aMMuaKa M yrieKHucIIoro ra3a) u perieHuIo SKCIePUMEHTAIBHBIX 33/1a4 M0 TeMaM
Kypca, TpEICTaBIsTh pe3yJbTaThl JKCIIEpUMEHTa B  (OpME  BHIBOJOB,
JI0Ka3aTeNbCTB, IpaUKOB, TAOIUI] U BBISBISATH SIMIIMPUUECKIE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIE OTEpAIlMN MBICIUTEIBHON NEATEIBHOCTH (aHAIM3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIEeHNEe, CHUCTEMATU3allMI0, BBISBICHUE MPUUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIa/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU NO3HaHMs (HaOt0IeHne, U3MEPEHNE,
MOJICJIUPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

NpUMEHATh  MpaBuja  0Oe30macHoOro  oOpalieHuss € BEUIECTBAMHU,
UCTIOJIb3YEMBIMHU B TIOBCETHEBHOM JKU3HM, IPaBUIIA TIOBECHHUS B IIEJSIX COEPEIKEHUS
3M0pPOBbSl U OKpPY)KAIOIIEW MPUPOAHON Cpeapl, MOHMMATh Bpei (OMacHOCTBH)
BO3/ICICTBUSL HAa JKMBBIE OPraHU3MbI OIpPEACICHHBIX BEUIECTB, MOSACHATH Ha
npUMepax CIocoObl YMEHBIIEHUSI U TPEJOTBPAIICHHS UX BPEIHOTO BO3JACHCTBHUSA,
3HAYEHHUE KUPOB, OEIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIONIb30BaTh MOJy4YEHHBIE MpelCcTaBiIeHus O cdepax MpodecCHOHaTBLHON
JESITEIbHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSIMHU, KAaK OCHOBY
Ui IPO(ECCHOHATBHON OpUEHTAIlMM M JJIsi OCO3HAHHOTO BHIOOpa XUMHUH Kak



PO MIHHOTO TPEIMETA MPU MPOJOJIKEHUN 00YUIEHUS Ha YPOBHE CPETHET0 OOIIIEeTO
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOU MPOCKTHO-HCCICIOBATEIHCKON ACATEIHHOCTH
XAMHUYECKONH W XUMHUKO-IKOJOTHYCCKOW HAMpPaBICHHOCTH, MPHOOPECTH OIBIT
IIPOBEICHNS YUEOHBIX HCCIICIOBAHUH B YCIOBHUAX 00pa30BaTEIbHBIX OpraHu3allni,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEIBLHOTO 00pa30BaHUs ACTEH.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB U (uu¢posBbie)
KonTposbHbie IpakTuyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUS U
1.1 . 6 2
MPaKTUYECKON NeATEIbHOCTH
YyeJioBeKa
BemectBa u xummnueckue
1.2 20 1
peakuuu
Hroro no pazaeny 26
Pa3nes 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKUX BeIIECTB
Bosnyx. [TonsTue o razax.
2.1 12 1 1
Kucnopoa. Oxcujibt
Bonopoa. [Tonsitue o kucnorax
2.2 4 1
U COJIAX
Bopa. PactBopsl. [loustue 06
23 P 16 1 1
OCHOBaHUSIX
OCHOBHBIE KJIacChl
2.4 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro no pazneny 48




Pasznen 3. [lepuoguueckuii 3axon u [lepuoguyeckasi cucrema xummueckux 3jaemMenToB /. M. MenaeneeBa. CtpoeHune aToMOB.
Xumuueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIUU

[lepuoauueckuii 3aK0H U
[lepuoanueckas cucrema
3.1 14
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue atoma
XuMu4ecKas CBI3b.
3.2 OKuCIUTEIbHO- 12 1
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
Hroro no pazneny 26
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 102 5 6
ITPOI'PAMME




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnbsie IIpakruyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
Pa3nea 1. BemecTBo U XuMuuyeckasi peakuus
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH O g
' BEILIECTBE
12 OcCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS 14 |
' XUMUYECKUX peaKuid !
13 DNEKTPOIUTHYECKAs JUCCOLUAIIM. 10 | )
' XUMHYECKHE PEaKIiu B PaCTBOPax
Wroro no pazaeny 32
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
)1 OO01mas XxapakTepUCTHKA XUMUYECKUX 6 |
' anemeHToB VIIA-rpynmsl. ['anorenst
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 8
COEIMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocop u ux 12 1
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 sneMeHToB [VA-rpynmsl. Yriaepoa u 14 1 2
KPEMHHI, UX COeTMHEHMs. bop
Uroro no pazaeny 40




Paznen 3. MeTaJIBI M BX COETUHEHUS

3.1 ‘ OO01Iue cBOiicTBAa METAJIIIOB 6 ‘ ‘
3.2 ‘ Baxxueiimue MeTamibl 1 UX COSTUHEHUS 14 ‘ 2 ‘
Uroro no pazaeny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
41 BemecTBa 1 Matepualibl B )KU3HH YEJIOBEKA. )
) OCHOBBI KOJIOTHYECKON TPaMOTHOCTH
Hroro no pazneny 2
Paznea 5. O06001menne 3HaAHUI
51 [ToBTOpeHUE 1 0000IICHNE 3HAHUT 6 5
' OCHOBHBIX Pa3JIeJIoB KypcoB 8—9 KiaccoB
Wroro no pazneny 6
Pe3epBHOE Bpems 2
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 11




IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIIACC

Ne
n/n

Tema ypoka

[Ipenmer xumuun. Ponp XuMuu B KU3HU
yenoBeka. [lonsaTre 06 uctopuu
BO3HUKHOBEHHMS U Pa3BUTUSA XUMHUHU. XUMUS
B CUCTEME HayK

KoaudecTBO 4acoB

KonTpoabubie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

07.09.23

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Tena n BemectBa. Puznyeckue u
XAUMHUYECKUE CBOMCTBA BEILIECTB.
dusnueckue U XUMUYECKUE SIBICHUSI

07.09.23

HpeI[CTaBJIeHI/IH O HAYYHOM IIO3HAaHWU Ha
SMIMPUYECKOM YPOBHE: Ha0JIIO/IEHNE,
U3MEpeHue, SKCIIEPUMEHT, MOJICTTUPOBAHHE.
ITonsarue o METOAax pa6OTI>I C XUMHYECKUMHU
BemecTBamMu. O60pyn0BaHNE NIKOJIBHON
XUMHUYECKOH J1abopaTopuu

08.09.23

[ToHATHE O TEOpETUYECKUX METOAAX
ITIO3HAHUSI B €CTECTBEHHBIX HAYKAX.
Ncrounnku xummudeckoi HHPopMaun

14.09.23

[TpakTiueckast pabota Ne 1 o teme
"IIpaBuiia paOoTHI B 1abOpaTOPUU U MPUEMBI
oOpaitieHus ¢ 1abopaTOpHBIM
obopynoBanuem"

14.09.23




Yucrele BemecTBa U cMmecu. CriocoObl

aeMeHTa 1o opMyIie CoeMHEHUS

6 y 15.09.23
paszeneHus cMecen
[TpakTuueckas padota Ne 2 o Teme

7 "Paznenenne cMeceit (Ha MpuMepe OYUCTKH 21.09.23
MOBapEHHOM cOon)"
ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKHE

8 21.09.23
AJIEMEHTHI

9 XUMHYECKUE DIIEMCHTBI 22.09.23

10 [IpocThie U CIOKHBIEC BEIIECTBA 28.09.23
BeliecTtBa MONIEKYIJISIPHOTO U

11 yIp 28.09.23
HEMOJICKYJIIPHOTO CTPOCHHUS
Xumuueckas hopmyia. BaleHTHOCTB

» dopmy 29.09.23
aTOMOB XHUMHYECKHX DJIEMEHTOB

13 3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB 05.10.23
Onpenenenre BaJEHTHOCTH aTOMOB T10

14 | 05.10.23
dbopMynaM OMHAPHBIX COEUHEHUM
OTtHOocHUTeNnbHAs aTOMHAs Macca.

15 06.10.23
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca
BrrunciieHuss OTHOCUTENIBHON MOJIEKYIISIPHOM

16 MacCChI BEIIECTB, MOJISIPHOW MAaCChl, MacChl 12.10.23
BEIIIECTB M KOJIMYECTBA BEIIECTBA
MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B

17 coeaMHEeHUH. BrrarciieHnss MaccoBOM JTOTH 12.10.23
XUMHYECKOTO JIIEMEHTA 110 QopMyIie o
COCIUHCHMUS
Brruucienus MmaccoBoii O XUMHUYECKOTO

18 13.10.23




19

Haxosxnenue npocreiimens Gopmyiibt
BELIECTBA [10 MACCOBBIM JI0JISIM JIEMEHTOB.
Brraucnenus npocreiimeit popmyisl
BELIECTBA [10 MACCOBBIM WJIU MOJIBHBIM
JIOJISIM DJIEMEHTOB

19.10.23

20

21

KonnuectBo BemectBa. Mois. MosbHas
JIOJISI XUMHUYECKOI0 JIEMEHTA B COEIMHEHNH
B3auMocCBs3b KOJIUYECTBA, MAaCChl M YKCIIa
CTPYKTYPHBIX €IMHHII BelecTBa. MosbHas
JIOJI1 XUMHUYECKOT0 DJIEMEHTA B COEAUHEHNH

19.10.23

20.10.23

22

Haxoxnenne npocreiinied opmyItbt
BEILECTBA 10 MOJIBHBIM JI0JIIM 3JIEMEHTOB

26.10.23

23

24

25

XUMUYECKUE ABICHUA. XUMUYECKask PEaKIus
U €€ NIPU3HAKU

ATOMHO-MoOJIEKyJsipHas Teopus. JKu3Hp u
nestensHOCTH M. B. JIoMoHOCOBa. 3aKoH
COXPAaHEHHUsI MACChl BEILLECTB

XuMH4ecKue ypaBHeHMs. TUIIBI XUMUYECKHUX
peaxkuuii

26.10.23

27.10.23

09.11.23

26

27

28

Pacuérbl N0 XMMHUYECKUM YpaBHEHUAM
KOJIMYECTBA U MacChl HCXO/IHBIX BELIECTB
WJIU IPOJYKTOB pPEaKIUU

Beruncnenus no ypaBHEHUSAM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIECTBA, MACCHI 10
M3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE
pEareHToB WK MPOTYKTOB PEAKIINH

Brrunciaenus mo YpaBHCHHUAM XUMHYECKOMN
pCaKknuu: KOJINYICCTBA BCIICCTBA, MACCHI 110

09.11.23

10.11.23

16.11.23




29

W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAccCe
pEareHToB WK MPOJIYKTOB PEaKIUU
Kontposbnas padora Ne 1 mo teme
"BemectBa 1 XuMHu4YecKue peakiuu"

16.11.23

30

31

32

33

Bo3ayx — cmecsk ra3os. Ilonsatue o razax.
3akoH ABorajpo. MomnsipHblil 00bEM ra3os

Brrancnenus 00bEMa, KOMUYEeCTBa BEIIECTBA
rasa 0 U3BECTHOMY €r0 KOJIMYECTBY
BElIEeCTBa, 00BEMY

OTHOCHUTENBHASA IIOTHOCTh I'a30B
BrrunciaeHnss OTHOCUTENBLHON INIOTHOCTH
Ira30B.

OrnpezenieHne OTHOCUTEIbHON
MOJICKYJISIPHOM MacChl ra3000pa3HOTO
BEIIIECTBA 10 M3BECTHOW OTHOCHUTEIIBHOM
TUIOTHOCTH

17.11.23

23.11.23

23.11.23

24.11.23

34

BrrunciieHuss OTHOCUTENIBHON MOJIEKYIISIPHOM
MacCChlI raza 1o U3BECTHOM OTHOCUTEIIbHOU
IJIOTHOCTH

30.11.23

35

36

37

OObEMHBIE OTHOLLIEHUS Ta30B IIPU
XUMHYECKUX PEaKIUIX

Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
XUMHUYECKON pPeaKIiu

Kucnopot — 3JIeMeHT M MPOCTOE BEIIECTRO.
Oxcunpl

30.11.23

01.12.23

07.12.23

38

Crioco0bI moTydeH s KHCIOpoa B
1a00paTOPUN U TPOMBIIIIICHHOCTH

07.12.23




39

40

[TpakTrueckas padota Ne 3 o Teme
"TTomrydenue u coOupaHue KUCIOpoa,
U3y4YEeHUE €ro CBOUCTB"

Kpyrosoport kucnopona B nmpupoae. O30H —
AJTOTPONHASE MOAU(PHUKAIUS KUCIOPOoaa

08.12.23

14.12.23

41

TemnoBoit 3 PekT XuMUIECKON peaKIlum,
TEPMOXUMHUYECKHE YPABHEHUS, IK30- U
SH/IOTEPMHUYUECKUE PEAKITHH

14.12.23

42

43

44

45

46

Tommeo. Mcrions3oBanue yrisi 1 METaHa B
Ka4yeCTBE TOILUINBA. 3arpsi3HEHHE BO3AyXa.

Beruncnenus mo ypaBHeHUSIM XUMUYECKON
peaKIuK: KOJIMYECTBa BelecTBa, 00bEMa,
MacCCBhI 110 U3BECTHOMY KOJIMYCCTBY
BEIIeCTBa, 00BEMY, Macce peareHTOB WIIn
[POAYKTOB peaKkLnu

Konrtponsnas padora Ne 2 o teme "Bo3nyx.
Kucnopon. Oxcunpr"

Bopopon — sneMeHT U IpocToe BEIECTBO.
Crioco0bI ostyueHust BOA0poia B
71a00paTOpUU U MPOMBILIUIEHHOCTH
Hcnonp30BaHne BOIOPOAA B KAUECTBE
TOTIJINBA.

[IpakTuueckas pabora Ne 4 o Teme
"Tlony4yenue u coOupanue BOAOPOAa,
U3y4YEHUE €ro CBOUCTB"

15.12.23

21.12.23

21.12.23

22.12.23

28.12.23

47

IToustue o xucnorax u coisax. Cocras
KHUCJIOT U COJIeH

28.12.23




48

Brrancnenus 00bEMa, KOMMYeCTBa BEIIECTBA
rasa 0 U3BECTHOMY €T0 KOJIMYECTBY
BEIIECTBA WM 00bEMY. Brruncnenus
00BEMOB Ta30B 110 YPABHEHUIO XUMHYECKOM
peakuun

29.12.23

49

Bpruucienus no ypaBHEHHUSIM XUMHYECKOU
PEaKIu: KOJIMYECTBA BEIIECTBA, 00bEMA,
MacChI IO U3BECTHOMY KOJTMYECTBY
BEIIIECTBA, 00BbEMY, MaCCe PEareHTOB UITn
MPOJYKTOB PEAKITUN

11.01.24

50

51

dusnueckue ceolictsa Boanl. Boga B
npuponae. AHaau3 U CUHTE3 — METO/IbI
M3YYEHUS COCTaBa BOJBI

Xumunueckue csorictaa Bognsl. CocTas
OCHOBaHUM

11.01.24

12.01.24

52

PactBopsl. PacTBOpHMOCTE BelIECTB B BOJIE.
HacelnieHHble 1 HEHACBIICHHBIE,
KOHIIEHTPUPOBAaHHbBIE U pa30aBIeHHbIE
pacTBOpLI

18.01.24

53

CrniocoObl BbIpayKE€HUSI KOHIIEHTPALUU
pPacTBOPOB: MAaCCOBAs JI0Jsl PACTBOPEHHOTO
BEIIIECTBA, MOJISIPHAsl KOHIIEHTPALUs

18.01.24

54

[IpakTuueckas pabora Ne 5 o teme
"[IpuroroBieHne pacTBOPOB C
ONpeeNEHHON MacCOBOU JT0JIEH
pacTBOpEHHOrO BemecTsa. [Ipurorosienne
PacTBOPOB C ONPEAETEHHON MOJIIPHOU
KOHIIEHTpaLueN pacTBOPEHHOTO BelecTBa"

19.01.24




55

Bbruucnenus ¢ ucrnonb30BaHUEM MOHTUSA
«MaccoBasi J0JIs BEIIECTBA B paCTBOPEX.
Boluncnenus ¢ UCIoNb30BaHUEM MTOHATHS
«MOJISIpHAsi KOHUEHTpaLus PaCTBOPEHHOTO
BELIECTBA»

25.01.24

56

57

58

Posib pacTBOpOB B MPUPO/IE U )KU3HU
yesoBeka. KpyroBopor BoJisl B IpUpo/ie
3arpsisHeHUE TPUPOAHBIX BoA. OxpaHa u
OYMCTKA IPUPOIHBIX BOJI..

Boruncnenus ¢ ucnonb3oBaHueM rpaduKoB
pPacTBOPUMOCTH AJIs1 Pacu€ToB
pacTBOPUMOCTH BEIIECTB

Boruricnenus ¢ UCMONb30BAaHUEM MTOHATHS
«MaccoBasi JI0JIsI BEIIeCTBA B PACTBOPE»

25.01.24

26.01.24

01.02.24

59

Boluncnenus ¢ UCronb30BaHUEM MTOHATHS
«MOJISIpHAsi KOHIEHTpaLUs PACTBOPEHHOTO
BEIIECTBA»

01.02.24

60

61

Brruucnenus ¢ ucnosib3oBaHueM rpadukoB
PacTBOPUMOCTH JISI PACYETOB
PacTBOPUMOCTH BEIIECTB

O000111eHHE U CUCTEMATU3ALNS 3HAHUM

02.02.24

08.02.24

62

KonTtponbHnas padora Ne 3 o teme
"Bomopona. Bona. PactBopel. OcHoBanus"

08.02.24

63

64

OKcuIbl: COCTaB, KIacCu(UKAIs,
TpUBHANIbHBIE Ha3BaHUs. [lomydenne u
XUMHUYECKHE CBOUCTBA OKCHUJIOB

IIonsatue o THAPOKCHUAAX — OCHOBAHUAX U
KHCJIIOPOACOACPIKAIINX KUCIIOTax

09.02.24

15.02.24




65

66

dusnyeckue U XUMUYECKHAE CBOMCTBA
kuciaor. [lomyyenue Kucior

Knaccudukanust ocHoBaHuUiA

15.02.24

16.02.24

67

68

69

[L[&noun, X CBOMCTBA U CIIOCOOBI
MOJIYYEHHU S

HepacTBoprMbIe OCHOBaHMS, MX CBOMCTBA U
CIIOCOOBI MOTyYEeHUS
[Tonsarue 06 aM(pOTEPHBIX THAPOKCUIAX:

XUMHYECKHE CBOMCTBA U MOIY4YCHHUE.
[IpruMeHeHne BaxKHEUIIIUX OCHOBAHUH

22.02.24

22.02.24

29.02.24

70

71

72

Couu: cocraB, kiaccuukanus,
TPUBHUAJIBHBIC HA3BAHUA

duzndyeckre ¥ XUMHUYECKIE CBOMCTBA COJICH.

[Tonyuyenue coneit

I'eneTnyeckas cBs3b MEKAY KilaCCaMU
HCOPTaHNYCCKUX CO€IUHEHUI

29.02.24

01.03.24

07.03.24

73

[IpakTuueckas pabora Ne 6. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
«OCHOBHBIE KJIACCHl HEOPTAaHUYECKHIX
COCITMHEHUN»

07.03.24

74

Brruncnenus no ypaBHEHHUSIM XUMHYECKOU
peaKIMy: KOJIMYECTBA BEIIECTBA, 00BbEMA,
MAaccChl M0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00BEMY, Macce peareHTOB WiIn
IIPOJIYKTOB PEAKLIUU

14.03.24

75

BI)ILII/ICJ'IGHI/ISI MaCChI nponyKTa peaKHI/II/I 10
U3BECTHOU Macce OJTHOTO U3 UCXOTHBIX
BEIIIECTB, B3STOTO B BUJIE PACTBOPA,

14.03.24




76

COJIEpXKAIIero ONpeeIEHHYI0 MAaCCOBYIO
JIOJIKO PACTBOPEHHOIO BEILECTBA
Kontpoinbnas padora Ne 4 o Teme
"OCHOBHBIE KJIACChl HECOPTaHUYECKUX
coenuHeHun"

15.03.24

77

[TepBbIe MOMBITKY KIIACCH(PUKAITUU
XUMHAYECKHUX 31eMeHTOB. IToHsaTue o
TPYIIaxX CXOJAHBIX 3JIEMEHTOB

21.03.24

78

79

80

DJIeMeHTHI, KOTOphIe 00pa3yloT aMmpoTepHBIE
OKCH/IBI Y TUIPOKCHIBI

[lepnonnueckuii 3akoH. OTKpBITHE
[Tepuoanydeckoro 3akoHa

KopoTtkonepunoanast v JJIMHHONIEPUOIHAS
dbopwmsl [Tepuoanueckoi cucTeMbl
XUMHYECKHX 21eMeHTOB J[.J1. MeHaeneena.
Ileproas! u rpynbl

21.03.24

22.03.24

04.04.24

81

OCHOBHBIE CBEJICHUSI O CTPOSHUU aTOMOB.
CocraB aTOMHBIX s1Iep

04.04.24

82

83

84

H3oTtombl Kak Pa3sHOBUIHOCTH aTOMOB
XUMHUYCCKOI'o 3JICMCHTA

DIEeKTPOHBI. DIEKTPOHHAsI OPOUTAIIB.
OHepreTu4ecKue ypoBHU U IIOyPOBHU
aToma; s-, p-, d-opoutanu

DneKTpOHHbIE KOH(UTYpaIH U

3NIEKTPOHHO-Tpaduueckue GopMysbl aTOMOB.

CTpoeHue IEKTPOHHBIX 000I0YEK aTOMOB
nepBbiX 20 XUMUYECKHUX AJIEMEHTOB
Ilepuonnueckont cucremsl J.1. Menneneena

05.04.24

11.04.24

11.04.24




3aKOHOMCpHOCTI/I HU3MCHCHUA paaunyca
aTOMOB XUMHYCCKHUX OJICMCHTOB,
MCTANIMYCCKUX U HEMECTATIJIMYCCKUX

85 CBOICTB I10 TPYIIIIaM U MEPUOJIaM. 12.04.24
H3Mmenenue cBOMCTB COeIMHCHUN
XUMHYECKHUX 3JIEMEHTOB B IIEPUOJAX U
rpymnmnax
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA I10

86 ero noJjoxeHuto B [lepuoanueckoit cucreme 18.04.24
J.. MenneneeBa
3nauenue [leprnoandeckoro 3akoHa u

87 Ilepronueckoi cUCTEMbI XUMUYECKUX 18.04.24
AJIEMEHTOB JIJIsl Pa3BUTHS HAYKU U TIPAKTUKU
DJIEKTPOOTPULIATEILHOCTh XUMUUECKUX

88 19.04.24
3JIEMEHTOB
KoBasieHTHas HENOJIApHAs CBS3b.

89 25.04.24
KoBanentnas nosnsipHas CBS3b

90 Honuas cBsa3p 25.04.24
DJIEKTPOHHBIE U CTPYKTYPHBIE (hOPMYIIBI

91 p PYKTYP (b PMY 26.04.024
BEILECTB

92 Kpucrannuyeckue u amopdHsbie BemecTra 02.05.24
Tunel KPUCTALTNYECKUX PEIIETOK U UX

93 02.05.24
XapaKTEePUCTUKH
[TprunHBl MHOTOOOpAa3usl BEIIECTB,

94 3aBHUCHUMOCTb CBOMCTB BEIIIECTB OT COCTaBa U 03.05.24
CTPOEHUS
CreneHs OKUCIIEHUI. XUMUUECKHE

95 10.05.24

AJIEMCHTBI — OKHCJIUTCIIN U BOCCTAaHOBUTCIIN




OKHUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC

96 1 16.05.24
peakiuu
CocraBieHre ypaBHEHUN OKHCIUTEIBHO-
97 BOCCTAHOBUTEJIbHBIX PEAKIINI, METO/ 1 16.05.24
3JIEKTPOHHOTO OasaHca
Brerunciienus no ypaBHEHUSIM XUMUYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
98 MacChbl 110 U3BECTHOMY KOJIMYECTBY 1 17.05.24
BellecTBa, 00bEMY, MAaCcCe pEareHTOB WK
MPOJYKTOB PEAKIIUN
Brerunciienus npocrenieid MoJIEKyJIpHOM
99 (OpMYJTBI BEIIECTBA TI0 U3BECTHBIM 1 23.05.24
MacCCOBBIM JIOJISIM 3JIEMEHTOB
100 'I'COHTPOJIBHaSI pabora Ne 5 o Teme ) ! 53.05.24
Crpoenue atoma. XUMHYECKasi CBSI3b
101 PesepBHBIi ypok 1 24.05.24
102 Pe3epBHbIil ypok 1 24.05.24
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

KounuectBo yacos DJIeKTPOHHbBIE
Jara uudposbie
Ne n/m Tema ypoka Kontposbubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypchl
1 CrpoeHue aToMOB 1 07.09.23
[TocnenoBarenbHOCTh 3aMIOTHEHUS
2 AJICKTPOHHBIX OPOUTAICH aTOMOB MaJIbIX 1 07.09.23
IIEPUOJIOB
3 Oco0eHHOCTH 3aI0IHEHUS JIEKTPOHHBIX 1 08.09.23
opbuTaneit aToMoB OOJIBIINX MEPHOIOB o
CreneHb OKUCIICHUS U BAJICHTHOCTD 1 14.09.23
5 Buabl xumudeckoi cBs3u 1 14.09.23
OOMeHHBIH 1 JOHOPHO-aKIENTOPHBIN
MeXaHU3M 00pa30BaHUsI KOBAJICHTHON
6 1 15.09.23
CBA3U. MexXMOIIeKyIspHBIE
B3aUMOJEICTBUSA
THUIbI KPUCTAIIINYECKUX PEIIETOK,
0COOEHHOCTH CTPOEHHUS
KPUCTAUINYECKUX PEMIETOK.
7 P Vp 1 21.09.23
3aBUCUMOCTB CBOMCTB BELLIECTBA OT THUIA
KPUCTAIIMYECKOM PEIIETKY U BUIA
XUMUYECKOH CBSA3U
Kiraccndukanms XuMu4ecknx peakum
8 ¢ P 1 21.09.23
10 PA3JIMYHBIM ITPU3HAKAM
9 DHepreTuka XMMHUYECKHUX PEeaKIUid. 1 22.09.23
TersioBoit 5hPEKT XMMUIECKOM peakiun o




10

11

12

3akoH ['ecca u ero cieacTBus

BrruncneHus mo TepMOXUMHYECKOMY
YPaBHEHHIO PEAKIHH: TEIIOBOTO

s dexTa XUMUIECKON peaKIuu 1o
KOJIMYECTBY BELIECTBA, MACCE HITU
00BEMY ITPOPEArupPOBABIIETO HITH
00pa30BaBIIETOCS BEIIECTBA

[ToHsiTHE O CKOPOCTH XUMUYECKOI
peakiuu. 3aKoH JEHCTBYIOIINUX Macc

28.09.23

28.09.23

29.09.23

13

Oueprus aktuBauuu. [lonarue o
karanuze. epmenTsl. THIrHOUTOPBL.
@akTOpBI, BIUAIOIINE HA CKOPOCTh
XUMHUYECKON peaKIu

05.10.23

14

[IonsiTHE O XUMHYECKOM PAaBHOBECHH,
npuHuun Jle Hlarense. @akTopsl,
BIIMAOIINE HA COCTOSTHUE XMMUYECKOTO
paBHoBecusl. [Iporao3upoBanue
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX
MIPEBPALICHUHN B PA3IMYHBIX YCIOBUAX

05.10.23

15

OKHCIUTEITEHO-BOCCTAHOBUTEIBHBIE
pCaKkuuu. Baxusie okucnuTenn u
BOCCTAaHOBHTCIIN. HepMaHraHaT KaJlusa

06.10.23

16

CBolicTBa IPOCTHIX BEIIECTB — METAIIJIOB
1 HEMETAJJIOB, KHCJIOT M COJIEH — B
CBETE MPE/ICTABICHHUI 00 OKUCITUTEIIBHO-
BOCCTAaHOBUTCIIBHBIX PCAKIIHAX

12.10.23

17

ITpakTruyeckas padora Ne 1. Pemenue
SKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe

12.10.23




«OKHUCIUTENEHO-BOCCTAHOBUTEIILHBIC
peaKium»

Kontponbnas padota Ne 1 o teme

18 «OCHOBHbBIEC 3aKOHOMEPHOCTH 13.10.23
MPOTEKAHUS XUMUYECKUX PEAKLIUN»
PactBopenue kak pU3NKO-XUMUIECKUI

19 19.10.23
poiiecc

20 DIEKTPOIUTHI U HerJIeKTpOJII/ITBI. Teopus 19.10.23
AICKTPOJIUTHYECKON JUCCOLHAIITT

o1 HNonnoe HpOfIBBGI[GHI/IG BOJIBL. 20.10.23
Bonopoanslii mokazaresnb
DNEKTPONUTHYECKAs TUCCOLIUALIMS

22 KHCJIOT, OCHOBAaHUM M coJjieii. Peakmun 26.10.23
HOHHOTO OOMEHa
CBOMCTBA KHCJIOT, OCHOBAHUM U COJICH B

23 CBETE TIPEICTaBICHUI 00 26.10.23
AIEKTPOJIUTUYECKON JUCCOIHAITTT

24 KauecTBeHHBIE peaKkIIM Ha HOHbI 27.10.23
[IpakTnueckas padora Ne 2. Pemenue

25 SKCHEePUMEHTAIbHBIX 3aJa4 110 TEME 09.11.23
«INEKTPOIUTUYECKAS TUCCOLUALINSD)

26 I'mpponms coneﬁv. HonHble ypaBHEHUS 09.11.23
THUAPOJIN3a COJICH
ITpakTuyeckas padora Ne 3. Pemenue

27 SKCHEePUMEHTAIbHBIX 3aJa4 110 TEME 10.11.23
«'maponus coneiy

)3 Brruucnenust Mmacchl NpoyKTa peakuu 16.11.23

10 U3BECTHOM Macce OJHOTO U3




WCXOJIHBIX BEIECTB, B3SITOTO B BHJIE
pacTBopa, COIEPIKAIIETO ONPEEIEHHYIO
KOHIICHTPALIUIO PAaCTBOPEHHOTO BELIECTBA

Kontponbnas padota Ne 2 o Teme

29 "DNeKTpoIUTHYECKasT TUCCOLUAITUSA. 16.11.23
XHUMUYECKUE Peakiuu B pacTBopax"

30 OOm1ast XxapaKTepUCTHKA HEMETAIIOB 17.11.23

31 OO01mmas xapakTeprCcTHKa raJIOTeHOB 23.11.23

1 XuMudeckue CBOI;;ICTBa raJIoreHOB. 231123
XuMUYecKre CBOMCTBA XJIopa

33 XnopoBoaopoa. ComsiHas KUCIOTa 24.11.23
[IpakTuueckas padora Ne 4 o Teme

34 "[lonyuyeHue cOIIHOW KUCIIOTHI, 30.11.23
n3yyeHue e€ cBOucTB"

35 [TonsiTHE O KUCIOPOACOAEPKAIINX 30.11.23
KHCJIOTaX XJOpa U UX COJSIX
Brruucnenust mo ypaBHeHUSIM

36 XUMHUYECKUX PEaKIUi, €ClIi OJIUH UX 01.12.23
peareHTOB J1aH B U30BITKE

37 Baxwnerime coeMHEHUs XI0pa U UX 07.12.23
HaxO0JIEHUE B TIPUPO/IE
OO61mas xapakTepucTuka 3J1eMeHToB VIA-

o rpynibl. CTpO€HHE U CBOMCTBA MPOCTOTO 07.12.23
BEILIECTBA CEPhl. AJIJIOTPOIHBIE
Moau(UKAIIH cepbl

39 CepoBomopon, CTPoeHI/Ie, buzmveckue u 08.12.23
XUMHUYECKHE CBOMCTBA

40 Oxcunpl cepbl 14.12.23




41
42

CepHI/ICTaH KHCJIOTa U €€ COJIM.

CepHas KucioTa u ee cojiu

14.12.23
15.12.23

43

[IpoMblIEHHOE TTOTyYE€HUE CEPHOM
kuciotel. Haxoxnenue cepel u €€
COCIMHEHUH B IIpUpOoAc. XUMUUECKOE
3arpsi3HEHUE OKPYKAIOLIEH cpebl
COEIUHEHUSIMH CEPBI

21.12.23

44

45

46

47

BbrurcieHuss Macchbl MPOIyKTa peaKkiiuu
10 U3BECTHON MaccoBO# (00BEMHOIN)
noiie (%) ero BbIX0J1a OT TEOPETHUECKHU
BO3MOYKHOTO

Brruucnenus maccoBoit (00bEMHOM) 105IH
(%) BBIXOIA MPOIYKTA PEAKIIUU 10
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIECTBA U MTPOYKTA PEaKIIUU

OO01as xapakTepuCcTHKa SJIEMEHTOB VA —
rpynmsl. A30T, paclipOCTpPaHEHHUE B
npupoae, Gu3nuecKrue U XUMUYeCKUe
CBOMCTBA

AMMUak, ero Gpu3nYecKue 1 XUMUYIECKUE
CBOMCTBA

21.12.23

22.12.23

28.12.23

28.12.23

48

49

50

Coim aMMOHUSA

ITpakTuyeckas pabora Ne 5 o Teme
"[lonyueHne aMMHaKka, U3y4eHHE €ro
CBOMCTB"

Oxcwuabt azota (I, II, III, IV, V)

29.12.23

11.01.24

11.01.24

51

AsoTucras xuciiora. A30THas KUCIIOTa

12.01.24




52

53

[IpoMblieHHOE TTOTyYEeHUE a30THOU
KHUCJIOTBI

Hutpatsl u HUTpUTBL. XMMUYECKOE

3arpsi3HEHUE OKPY>KaIOIIEH Cpeibl
COCTMHEHUSIMH a30Ta

18.01.24

18.01.24

54

docdop, annoTponHbie MOAU(PHUKAIUN
docdopa

19.01.24

55

Oxcunst pocdopa (111, V) u pochopnas
kuciora. [Tonsitue o MUHEpanbHBIX
ynoOpeHusx. 3arpsisHeHne MPUPOIHBIX
BOJIOEMOB COECIMHEHUAMU a30Ta U

docdopa

25.01.24

56

57

58

59

VYruepon, ero aJuloTpOIHbIE
Mo (HUKAITIY U CBOHCTBA

Oxcunpl yriaepoaa, ux pusnueckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE
poOJIEMBl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV) Yronbnas kucnora u eé€
COJIH.

[TpakTyeckue pabotsl Ne 6 o reme
"[Tonyuenue oxcuaa yraepoaa (IV) u
M3y4YEHHUE ero CBOMcTB"
[lepBoHaYaIEHBIC IOHATHUS 00
OpPraHUYeCKUX BELIECTBAX KaK O
coenHeHusX yriepoaa. [Ipupogasie
MCTOYHMKH YTIJIEBOJOPOIOB U UX POJIb B
OBITY M IPOMBILIIEHHOCTH

25.01.24

26.01.24

01.02.24

01.02.24




60

61

[TonsiTrie 0 OUONIOrMYECKU BaXKHBIX
OpPraHMYECKUX BEIIECTBAX — JKUPaX,
Oenkax M yrieBoaax

Kpemnnii, ero ¢puznueckue u
XUMHUYECKHE CBOICTBA

02.02.24

08.02.24

62

Oxcup kpemuus (IV), kpemHuesas
KMCJIOTa, CUJINKAThI

08.02.24

63

64

65

66

bop. bopHas xucnora

[IpakTuueckas pabora No7. Pemienue
SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME
«BaxHeinme HemeTauIbl U UX
COEJIMHEHU S

Brruucnenust maccel (00b€Ma; H.Y.)
MIPOJYKTA PEaKuu Mo JaHHON Macce
(06BEMY) HCXOTHOTO BEILIECTBA,
COJZIepKallIero ONnpeaenEéHHYI0 MaCCOBYIO
JIOJIKO TIpUMeECEN

KonTponsnas padora Ne 3 o teme
«Baxkneine HemMeTalJIbl U UX
COCIMHEHHUY.

09.02.24

15.02.24

15.02.24

16.02.24

67

OO6m1ast xapakTepruCTUKa XUMUUECKHUX
3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux nonoxkenus B [ICXD J1.1.
MenpeneeBa. Meramisl A- u b-rpynn

22.02.24

68

Mertannndeckast CBSI3b M METaJUIMYECKast
KpHUCTaJNIN4ecKas pemérka. 3aBUCMMOCTb
(bu3MYECKUX CBOWCTB METAILJIOB OT
CTPOEHHS KPUCTAJUIOB

22.02.24




OO01me XMMAYECKUE CBOMCTBA METAJLIOB.

69 OO6u1re cnocoObl MOTyYSHHSI METAJLIOB, 29.02.24
Metautyprusi. CriiaBbl
DIEKTpOJIN3 PACIIaBOB U PaCTBOPOB

70 CoJIel KaK OJIMH U3 CIIOCOOOB TOJIYICHHS 29.02.24
METaJUIOB
Bbruncnenus no ypaBHeHUsAM

71 JJICKTPOJIM3a PACIIIaBOB U PaCTBOPOB 01.03.24
BEILIECTB

72 [lonsATHE O KOPPO3UH METAILIOB 07.03.24
Brruucnenus cocraBa cmecei ¢
WCIIOJIb30BAHUEM PELICHUSI CUCTEM

73 ypaBHEHUN. Pa3nmuyHbIe TUIIBI 07.03.24
BBIYHCIICHUM 110 ypaBHEHUSIM
XUMHYECKUX PEAKIUI

74 Mertannsl A-rpyni. llenounsie MmeTamist 14.03.24

75 Haxoxnaenue B mpupoae. CoiicTBa 14.03.24
IIEJIOYHBIX METAJIJIOB

76 Oxcupl ¥ THIPOKCHIBI HATPUS U Kallus 15.03.24

77 [IlenoyHO3eMENBbHBIE METAIITBI 21.03.24
Baxxneimnme coemMHEHNS KAJTBITHS,

78 CBOMCTBA, NpuMeHeHuE. JKECTKOCTH BOIbI 21.03.24
Y CIIOCOOBI €€ yCTpaHeHUs
IIpakTuyeckas pabora Ne 8 o Teme

79 "XKécTkoCcTh BOJBI U METO/BI €€ 22.03.24
yCTpaHeHus"
AnromuHul AMQOTEpHBIE CBOHCTBA

80 04.04.24

OKCHUAa U TUAPOKCHUJA AJIFOMUHUS.




81

82

OO6m1ast xapakTeprucTHKa METaJIIOB b-
rpymi (ToOOYHBIX TOATPYIIIL)

Mens u cepebpo. [lepBoHauanbHbIC
MIPE/ICTAaBICHUS O KOMILIEKCHBIX
COETMHEHUSIX

04.04.24

05.04.24

83

[IpencraBnenust 00 aMMHAYHBIX
KOMILIEKCax cepedpa u Meau

11.04.24

84

85

[unk. AMdoTepHBIe CBOMCTBA OKCHIA U
THJIPOKCH/IA IITHKA

XKenezo Oxcuipl, THAPOKCHU]IBI U COTU
xenesa (I1) u xenesa (III).

11.04.24

12.04.24

86

87

88

89

90

UyryH u cranp — CILIaBHI XKelle3a

[Ipaktuueckas pabora Ne 9. Pemenue
SKCIEPUMEHTAJIbHBIX 337a4 110 TEME
«BaxHeumme MeTaibl 1 X
COCJIUHECHHU S

Brraucnenus coctaBa cMecei ¢
HCIIOJIb30BAHUEM PELIEHUS CUCTEM
ypaBHEHUH. Pa3nuyHblie TUIIBI
BBIYMCIICHUI IO YPABHEHUAM
XUMHYECKUX PEAKIUI

KontponsHas padora Ne 4 o Teme
«BaxHeumme MeTabl 1 uX
COETUHEHUS»

be3omnacHoe ncnonb30BaHUE BELIECTB U
XUMUYECKHUX PeaKIfii B ObITY

18.04.24

18.04.24

19.04.24

25.04.24

25.04.24




91

92

HoBbie MaTepuaibl 1 TEXHOJOTUH.
[TpuHIUIIBI «3€NEHON XUMUMY XUMHUS U
3J10pOBbE.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
cpensl. [lonstue o npenensHO
JOMYCTUMOMN KOHIICHTPAIH BEILIECTB
(ITAK). Dxonoruyeckue mpoodaemsl,
CBSI3aHHBIC C COCAMHEHUSIMU YTIIEPO/Ia,
a30Ta, Cepbl, TAKEIBIX METAIUIOB. Poib
XUMHUU B PEIICHUH IKOJIOTHUYECKUX
npobiemM

26.04.024

02.05.24

93

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHYECKHX HJIEMEHTOB B CBETE
TEOpUHU CTPOECHUS aToMa.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX
COEMHEHMH B IEPUOJAX U IPyMNIax

02.05.24

94

CrpoeHue BemiecTBa B TBEPIOM, KUIKOM
¥ Ta3000pa3HOM COCTOSIHUH. BubI
XUMHYECKOH CBSI3H

03.05.24

95

96

KJ'IaCCI/I(I)I/IKaI_II/I}I XUMHNYCCKHUX peaKI_[I/Iﬁ
I10 PA3JIMYHBIM IIpHU3HAKaM

[Iporuo3upoBanue BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B
Pa3IMYHBIX YCIOBUSIX Ha OCHOBE
MPEACTABICHUN XUMHUYECKON KHHETUKH U
TEPMOAVMHAMHUKHU. XUMHU4ecKue pC€aKkuu B
pactBopax. ['maponus coneit

10.05.24

16.05.24




CBoiicTBa KMCIIOT, OCHOBAaHHHU M COJICH B

97 CBETE MpeCTaBIeHUN 00 1 16.05.24
AJIEKTPOIUTUYECKOHN TUCCOIIALINT

08 OKuCIINTENIbHO-BOCCTAaHOBUTEIIbHBIE | 17.05.24
peaxkuu. DIEeKTPOIIH3.
[TpakTuyeckas padora Ne 10. Pemenue

99 AKCIEPUMEHTAIIbHBIX 33724 110 TEME 1 1 23.05.24
«XUMHUYECKUE peaKun»
[IpakTuueckas padora Ne 11. Pemenue

100 HKCIEPUMEHTAIBHBIX 33a4 110 TEMe ! | 53.05.24
«MeTasuibl, HEMeTaJuTbl U UX
COCIMHEHUS»

101 PesepBHBIi ypok 1 24.05.24

102 PesepBHbIil ypok 1 24.05.24

OBUIEE KOJIMYECTBO YACOB I10 102 1

I[TPOT'PAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus : 8 kjace : ydyeOHMK i obiieoOpa3zoBarenbHbIX opranuzaiuii / O.C.
[Mabpuensn, N.I'. Octpoymos, C.A. CnaakoB. — Mocksa : [Tpocsemenue, 2021

Xumus @ 8 kiace : ydeOHUWK 11 oOmieoOpa3oBaTenbHbIX opraHu3anuii / B.B.
Epemun, H.E. Ky3pmenko, A.A. [Ipo3nos, B.B. Jlyaun — Mocksa : Jlpoda, 2021

Xumus : 9 wiacc: yuyeOHUK ajisg oOuieoOpasoBarenbHbix opranuzanui / O.C.
[Mabpuensn, N.I'. Octpoymos, C.A. CnaakoB. — Mocksa : [Ipocsemienue, 2021

Xumus : 9 kiace : yuyeOHUK 111 oOmieoOpa3oBaTenbHbIX opranu3anuii / B.B.
Epemun, H.E. Ky3pmenko, A.A. [Ipo3nos, B.B. Jlynun — Mocksa : JIpoda, 2021

Xumus : 8 Ki1acc : 3aJayHuK JJI ydaiuxcsi o01eo0pa3oBaTeIbHbIX OpraHu3alnii
/ H.E. Ky3nenosa, A.H. JleBkun. — Mocksa : Benrana-I'pad, 2021

Xumus : 9 Kacc : 3aIa4HUK JUTsl yYaIuxcst 001eo0pa3oBaTeIbHBIX OpraHu3aIui
/ H.E. Ky3nenioBa, A.H. JleBkun. — Mockga : Benrana-I'pad, 2021

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1.I'muaxa H.JL. O6uias xumus : yueoHuk. — M. : U3parensctBo FOpaiit. Beiciiee
obOpazoBanue, 2010

2.xy3pmeHko H.E., Epemun B.B. Xumus. 2400 3amau 1151 IIKOJABHUKOB U
MOCTYMaMMX B By3bl. — M. : JIpoda 1999

3.Pagenkmit A.M. Xumus. Jlmmaktnaeckuii Mmatepuall. 8-9 Kiraccsl : mocooue st
yauTenei o0ieoopa3zoBaTeNbHbIX yupexaeHuid. — M. : [Ipocsemenue, 2012

4. Promun B.B. 3anumarenbHas xumus. — M. : [Ipocsemenue, 2001

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. htttp://schoolbase.ru/articles/items/ximiya

2. www.chem100.ru

b

www.alhimik.ru/kunst.html

&

www/athimik.ru/kunst.html

b

chemistry/narod.ru/






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 143507986500560089701835989304833372774460075008
Bnageney ApTemMebesa MpuHa AnekcaHipoBHa

OeicTevTened G 30.03.2025 no 30.03.2026



http://www.tcpdf.org

		2025-04-11T22:19:58+0500




